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Sunkaean
Minister of Powor apd
Mlinlster of Sew & Henowible Eoesgt
Crovermment af Dardia

MESSAGE

India has emerged as a global leader in energy transition and climate change
mitigation. The country has evolved effective strategies to reduce the
emissions Intensity of lts GDP. The rapidly incrensing electrification of the
ecanomy Is ane such strategy being pursued by the Government. The Minigtry
of Pawer has launched the 'Ge Electric’ campaign which isa key endeavour In
switching over to electric mobllity In the road traniport ssctor to promate
clean, efficient, and sustainahle transpartation.

| am happy to note that the Bureau of Energy Efficiency is faunching the
inaugural edition of this annual publication titled “Indja EV Digest 20237, which
is a compllation of Information on all activities to promote e-mobility by all
stakeholders, including central and state agencies, | am confident that this
compllation will be useful to all BV users and those concerned with lts faster
adaption in India.

| wish the Bureau of Energy Efflciency success in thejr efforts to promote

anefgy transition in the key sectors of the Indian economy.
®F

[ R. K. Singh )

Shram Slakil Bhowan, New Oolhl- 010000 Phape @ S0 1-11-297174%04, 21710401
Fav: <0110 25710065, Tl 2 eajkelnghdggin.in
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ABHAY BAKRE, Irsee Ao BUREAU OF ENERGY EFFICIENCY
EHGCEOE i iR AT dmnTry =f Fownr, Gomenrrmeami of mimin

| would fike 10 expréss my sincere gratilute to all Ihose who have confributed to the successiul
campilation of this comprenanshie report titled ‘inda EV Digest 2023" providing an insight
nformation on the progress of alectne mobijity adoption in India

I would like to achnowtedge with profound thanks. the support of Shrl R K Singh, (Hon'ble Union
Minister of Powar and New & Renowable Energy, Government of indla) for fus leadershup ana
guldance in preparation of this repart | would alto like to offer my gratitude to Shri Panka| Agarwal
Secritary, Ministry of Power, Government of India and Shri Ajay Tewarl, Additlanal Secrotary
for thair focysad & invalustle cantributions to this repan

Spacial thanks to the team of Shel Sameer Pandlta, Director, BEE, Shri Rahul Juyal, Sector
Export, E-mobility, BEE and Ms.Tripati Sharma, BEE, Shri Vishwabandhoo Gupta,
Shri Doveah Kumar, Shrl Rahul Goyal and Ma.S Vidya Lakshmi, PMU, BEE for tewr unstintad
stiorts in coordinating with viridus state sgenties and analysls camied out'to prepare stats levsl
progress indicstors

| wiould like 10 place on record iy dppesciation for the contributions made by Slale Nodal Agencles
{SNA) and State Deuignated Agencies (SDA) for ther imely cortribitions and validation of relevant
daia In preparstion of the reperd. Their constructive inputs and suggestions havie greatly improved
the overad] caplent with clanty, The collsborative efforts among stakeholders has playsd a crucial
mle in shapmg up s inoygural additon of the “India EV Digest 2023° which s intended to be an
Anrmial Publication herson

| mmcaraty hope hat this report wauld be abie to heliy EV professionals & Policy rakers in identfying
areas, wmm from p&ersandm!mnieeﬁm‘h mmEVadamnm iy Indll@ in future
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Preface

Thz Inaugural sditvon of “Intdsa EV Dizest 2023716 & compilation of venous tutistives taken
by the Ceniral £34ie grvemmients to accélsmate e-mobility adoption in India Through this
repeit. an stfempt hae been mads o =flact the proevess $f EV adoption across the sountry
through efforts made by Cantrsl & Siate sovernments mmﬁLLEmeM is:ﬁm
of tlee simie Jevel progrees 13 based on musa-mnhﬂuv:fhimm il;::-ejeng:a.ams
cutrent Indisn EV murket scenans, EV Chargng mfrsstructore spevifications, Centrs! and
Stie govertiment wiitishives 10 promots s-mohibity, Electnmity fmnff reisted promotionsl
promzons miteduced by warious states, estimates on segment wise EV expected to join the
road trageport stock by vear 2020 '20d sssociated Public charming mitesrucrure requitement,
technolozy sdvancements expected and smpact on Gad by 2030

The Rsnpm aifirmes commutenemt of Messtry of Power 1o soppont-EV adoption: throogh
collaborative etfonte of all siskeholdats m2-mibility space to'eniure snérgy ianshon i Indian
Fond Trasenent Sector it = sustainable mannay '

1 place on record my ‘appracietion for =-mollity teim =t (BEE) which kave pat in consertad
Eﬁﬁmmmﬁzlhts msyra] sdition of “ndiz EV Dizest 10237 possibls .‘I:[:nm:—ﬂie ﬁgnrl‘ml,l
e of interest 1o state smencies and ofhar stakshalders in the Indian e-mebility spacs.

L ancerly mmmmmﬂjhﬁﬂbmbﬂpﬁﬁﬂmﬁj&:MTMm
idepnfime aress, lears from poers and ancelerate efforte to enhonce EV adophion in India m
future

=
Ihd BV Sigei




Indis & ourrenthy the world's third larsent sutometive saasket and the Inrsest manuficmess of
two-tvhselers, with over 21 million velieles steducsd annually| Indan antomotive sector 15
Embﬂ::mz the paradizm shift in roai ’{ra:es,:-u_ gaetor with mnndm:aan of Electnc VVahitle
[EV) in the'merket The Govermment of Indis has iskes several conerate stepa to siipport thi
transstion. The flagshie scheme, Faster Adoption and Manufzctunnes of Hybnd sad Elecing
Vehielez fan"«.'.[E,, with Phass ] tsunched i 2015, fl.!!lﬂ'l'mi by ongaing Phaee 1 irunched m

1012 has provided substantial momentim 2 EV ﬂlﬁ- zorogs the country. Siats Zovermnents
Esve made notatle conmbotion in anmouscing Srolrable policy & rsgulstory landscape, a5 a
r=sult 17 stites hive nohfied EV policies. focusing on ﬁy:'.ai moentives to ﬁ-j*—*.l‘il'_}: zalez,
supporting manufacturmz EVs end EV components and development of necessamy
infrastructore for sustenance of EV scowystem. These combmed efforts have reralied i strong
B sales mumber, ~ 1 2 millisn Yy anis m ﬂ':E"i.ﬂI 2623, 2 jump of 135% fmm 1572 The
share of elerinie fid wheslen (e-2W) in overall two wheelers” sales in the ctirvent vear (2023)
v around 3%, wile the shareof elecivic thrse wheelety {2-3W) in owemil threewheslers” sales
has exceeded 3%

hioraover, the EV maricet is sxpecied to zrow 512 CAGR of 49% from 20722030, with majer
mnmbzm.m from-2-IW znd-e-3W segment The ssduction in upiromt costs, uptaes’ bomn
personel and commereial mobility sesmants incressed swarekesz aboot banefits, coftizued
centrz! and siate level subaidies aee the factors for upher EV salezn e 2TW and & 3TW segnients

Howsver, the ithare of Wy mmt&l—e’lm:lemﬁ.ﬂﬂrde‘\m 2023 irbelow 1%6°. Thme the

coumtry oeads 1o sprucs sp tiE EV dmmmmhmﬂwﬂhnsmnfmﬂqiw
shars of EV1 in overall vehiele sales by vear 2030,

PRecently, the Government of India hes taken vanmous progressive misps o sccelerste EV

adoghon, ag 2 result of which comntry hes witnsseed growins EV demend, with CAGR of
around 30% in lasf fve yeas Considerine the EV sales pensimaiion tarsety s2t by NITT Aaveg
whick inelude 30% of privats cars, 70% of commiersial caiv, 70% of butes and 100%: sften
and three- wheeless by 2030, it i axpecisd that there wall be =% crore EVr on Indian rozds by
2030, resultsg s redoction of awound 280 mullion metnc tennes:of carben emsssion

Moseover, to suppost these EVe around 444 lakhs public EV chargers would be requered by

vaar 2030, Comrently, thers sre 10 000— public EV charsine stations operstions] across the
country. qup?’."mlr-tpﬂ-!l:ﬂﬂ teckmological sdtancenients. felling battery prices, :ubu!ipubl.a.
charpmg mirsstrictore snd supply chait localizztion are some of tha key factors that will coma
together to poweer growth of EVs. whtle enstinng zolutmas: custinized for the Indian morkets

are sdopted.

Ideatifying safe. affordable and_selubls public charems deployment at wale 25 on= of tha key
kottlenssie in lerge-ecals BV adopticn, Mintstry of Power (MoP), Government of India issued
pudzlines & standards for gablie EV {hﬁfrﬂls mfrastructies. The issvanes of Bevized
G}ngng:iuiamm‘ture Guudelines & Standsedy on January 14 20770 has been a corpe: stoge
in the Indren pyblic EV charzmg paradigm and hag beosszht rale of goblic BV chargune o the
EﬂﬂE‘iﬂ!‘chI?]]iT&!% dszsdirse in the coumtry In comjunchon with MoP pmidehines, sever]
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statz DISCOMs have provided oreferentisl BV moply tanil and have warved off the fixed
demend chaczss to make pyblic Y charpins » vishle usinsss proposition.

State Govessment playv s priotsl rolean creating impact through sfestive implementation of
policies or programmes conducive for adoption: of e-mobdity e smtes Considennp the
srgnificant pumber of EVs expscted by vear 2030 anrosds, siesuns wiat=: baed o manom
pm‘.’:ﬂnnmrﬁpemrr&mitf. ool remlatory and implementation rejafed crilena  critical
a5 it uns=ils thair preparedness towards EV ndup‘tlbnbaaﬂim.aﬁ—ﬂ scenanio ahd enables them
1o deseiop future oadmap for accelersied BV adopnon BEE karexzenunzsd mpiementation
ziztes of e-mobility prozrammess &t =izte level, bazsd o= 13 crttena These critens encompazs
prenseas o the state BV orlities, mnif relsted provimons mr!:ﬂitt!mfﬁicr deploymeint
of publis EV charping infrestrocturs, e-mobility awaretisss achivities, as well 23 promotion of
e-mobility in public trassportation segment.

Pepon pressnts current e-motility palicy & regulatory regime st Natsopal and sub-nations!
level, moricet trends acress the e-motlay scesysism and recommentds 3 way Torward for sates
such 23 tmore aszressive rolt for state nodal apeneies such as cemation of £V Acczlerssor Calls
12 seiESs HEE wndow Eﬂ!ﬂrﬂmﬂmﬁm& imnlemantstion of 2-mabidity

ini tespective staten. cragting anatenss:. manszing demsnd 2nd supplv nde incentives for &
mobility sdoption ta’ accordance with 2 EV policies. coordmating with state PISCOMs;
monrtonine timely grant of connection fo PCE, stc

Continned sommpimient and coordination befwean the contral 3nd state sovermments and the
indiiry, & weli-sustaining EV ecosssitm can be-developed by bimging technology and
meaniives togethar. The corrent ‘decads seems promismg for fhe sdoption of e-mobilty in
Indis, with conducive governmreni policies #nd coerdinmied implemontation of Ceptral and
sate pobictes 1o creste sdequete mimber of public EV chargins mitsshroctars aoross the
ColETY
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L. Introduction

mge{t sector plays 2 pivotal relew the development of economies globally. Therle of the

sastor in sustxinahls development was recognizad in 1092 ot the United Nations Earth
Summit Sirce fien mnamh&mupanhn continged o zather attenhion worldwids 21t has
led to ramd econnmic growth snd improved environmentsl resiliencs

Globat GHC emissica from the transport sector stes | ™% anniually betwsen 1380 2nd 2022,
which 1z agiuvalent to the smiseions fom indusivial sectar during the sime perded In the vear
2007 :Ephtlemﬂumﬁ—m the transpart sector 2lons grew by 3% compared o that in Year
!ﬂ‘."!" “’ﬂh&mﬂmﬁmwﬂ&mm:ﬁtm!ﬂinﬂﬂﬂﬂwhﬂ AQT levele,

the scceptance of =rosmunon mabiliy modss smerzed =3 & importeat frtor for limiting
vehizular entissions

In the 2030 Azends for Systmnshle Deselonment, mrtémable fransport e directly fined with
Sustamabls Eﬁﬂﬂpﬂ:ﬂiﬁnﬂ (3DG) 112 wheh meludes zocese o gafe EEﬂnhh&,
E.‘-:E_Iﬂ'it mﬂm.-;mmhlemmartnstmnﬂxm mdﬂpmdmcyfnim:rmspmt 'i'h-:
A.Ereumt tasget. ﬁusﬁﬂxﬁ;t.ia.- an przent aee 'edutefﬂfﬁmwm from the transpart
TR0

Giobally, the fransport sector sccounts for gescy
29 of totat enargy conmumption 2nd appraximately
23%4 of glotml CO. emiwions. In terms of mission
from the tromepert sector, road tmtsgom asooumms for | ‘ ”

the highest share, of around 74% . Betwesn 2010 2nd
2015, emirsions from the road fransport sector

witnezzed the highest growth comparsd to ether end-
use zacton .

e
At 2% Confersrcs of fhe Parties (COP286) hald i
Glassow, lidiz commuttzd to coninbute towards "Ry SmAcEy Ommmdt @ ey

sustainahle devalopment with an ambtion 1o become

2 Net-Zero atonomy by the vear 2070 In addinon, 0 SO S

Govemnment of Indiz (Gol) imtrodscsd five targets named Panchamel 3t the COP26 Summt
l\.ﬂ_
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Indiz b=mg otie of the fastest growins aconomues hes severs] anvoomttrents! cimllenges &
evercome. Raad ransport accomts for 1239 of Indin's energy related CO: emuznonsand i3 3
kv contrbutor fo-air pollution m tirban ereax’. Witk meressing demand for private mability
and goods transpo, enaray use znd CO: emuasions could double by the year 2650,

Mmmmpnﬂ!mmmnﬁn@mmmmmmhmmm Af incresTs in
Iﬂnﬂtﬂmﬂ;ptuttﬁiﬁhuiEnzqgrd&nmunilmdissaaummﬁ{HﬂminhﬁsunLIuiiml’TLJ.tﬂmﬂizmniunﬂ
sectot comzumed u%ﬂmﬂﬁmlm-.gy comsumption. Further. 1osd transport makes up for
22% of all transpoct-related energy demand and 84%; of wansport-related CO- emissions, with
domeshc awishion, il and domestc shippinz conmboting the rest | Therefore, sethmz 2
specific zoal for decarbonication of India's road transport sector 13 paramonn? to meet ovesl)]
sationally desemned comribuzon (NDC) fargets: Further, decarbonizmez road transpor wanld
provide mulhpls benefits vuch 5= clezner air and es2sov sécunty. teduced Sependancs on
imperted fassil fusl '

India == sspiving 10 achieve 3% shaes of FVy
in total vehucle sales by vesr 2038, and with
only 7 vesrs rematning. close coordingtion 8
eszannal between releveant stebshoiders mothe
Indian EV scosvstem. EY adoption m Indiz
siill i i3 nascency, Eccoumtine for around
0.80%% in total vehicle salss till mad-2003 (VAHAN),

Curremiy, the Indisn antomobile-tndustry relies keaaly onvebucles powersd bv-convennions]
fosmil fuel, winch bas a sipnificam tmpnct on the environment Alse, the peecenzage of fozsf]
fuet importy was §7 3% m April 2023, compared to 85.4% m April 20127 Accordini to the
Cenzas 2011, India’s urban population mersesed from 286 mallics m 2001 to 377 mullion 1n

i8




J011. As of 2011, sround 31%4 of indiz’s popalation rendsd m urtan srzas 1t i projectsd that
by year 2030, 40% {800 mallion) of the populstion will migrste to urban aress wnd this fizurs
will increzie = $30 million by vear 2530 which would be 39% of thetotal population.m yesr
2050° With the wmcresse in ueban population. the demend for passenger and commereisl
mobilsty will mncrease snthe future coptnbotins further to atr poliutien level wn the urban seeas.
(Indez 13 ranked smong top 10 pollured coumtries and the capital aaty, Delhi 1z manked 2 m
terms of ey tevel g pothution)”

Tz adopt a dlesner and more eco-frisndly made of tramsport, Govemment of India infroduced
several progressrve palicies to support the smooth tranotion to EVe Indin has wiinessed a rapud
EV adoption with around 30% compounded anrust erowih over last 3 years. Some of the steps
takon by the zovernment to promote transpost elecmificstion zre Natronal Flectrse hichility
ilsszon Plen (NEMMP), Faster Adopnon and Marufacronng of (Hybnd &) Electne Velucles
[FANE) sckeme, reduction of Goods & Service Tax (GSTon EV and itrcomponssh meoesa
tse eemphon oo mistest pevment for EV loans: Produstion [ mied Incenvhve {PLI) tcheme
for promotine Make in India initistive in EV vale chain Additionally, delicensing of EV
chatpme services, ictroducticn of Cuidelines & Stendards By Public EV Charging
Infrastructure swhich includes cappine of public EV servite chisrpes discountine supply ariff
atid sérvice sharges dunng selir hoes, creating datghass for publie charging infrastroenue &
melusien of EV charpine mfrastruciure tn Mede] Building Sve-Laws o provids impetus to the
Indian road framsport elertrification prozam

These inittiies have lad to sigmificant srowth of the Indian BV ecoswsiam acros: varicoa EV
teaments, Cherge Paint Opsrators (CPO1), EVSE manufuctirers 262 and has srested numerous
Job eppartunmities

EV adoption in India 1278 low-hanfng frurt. commdanmg that emissiens from the transpont
t=ctor afe prowing ragdly, with emmssions fromt passenger and freght velacles decounting for
more than 52% of the overat] emiszion from the wraneport sector in vear 2020, Electric mobility
can. sifmficsntly redurs these smussions 2t the local and Nafional l=vely sspecially when
catipled with enswable ensrzy, malves the roed transpont sector émiznion free

Acieving e.meblity targels requures deveioping & coordinated stretezy betwesn central and
sizte admmstrators supportsd by progressive policies & reoulshens and & concrete-achion plan
for implementstion Addinonally, stafe priemmients Bave fo sécozsice the besafits oF EV
sdoption 2nd resolve to decsrbonizinz the trafsport sector in reipective states. This repont
presents the mifishves tsien 3¢ both the centrsl and xists lawels to support 2nd echisveIndis's

aspirstione for the dlepmficarion of the road transpon ssetor
k.1 Rel=rance of Fanon for emobilgy stak=holders

Thz EV ecorysiem in India wainzseed tremendens growth i recent vezes due to several poliey
snd regulatory thatives iskes by the Central 2= well 2& Stafs govemments “As of Gciober
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2023, £ siates hovs noufisd EV policies for promoting é-mebility throush demand side
upfront imcentives and development of 2dequate charzing infrastructure i addition 1o other
benefits. Highlizhtine the implementstion statis of electmic mobility programs 2oross sates and
presenhing the best practices adopted by sistes for faster EV adoption i jmportant, considenng
% crose EVe plving scress he country by the year 2034
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2. Indian EV Market

The Indisn EV market 1 evolving rapdly with tom! elecine vehicle registations incrsaane
from around 0,002 mallion (20005 m FY 2014 10 aroond 1] mudbon 1o FY a3 EV
regmirations witnessad 3 declime during FY 2021 due to the enset of COVID-18, In prnzte
vehicles eatezory, electne two-wheslers (e-2W) accounts for the meonity of EV sales inIndia
and 1 case of the commereaal whiclss catesory, slectne thres-whesler (e-3W) are beng nsed
extenzvely. Compared 1o e-2W end e-3W tn India thepesetration of e<{ W 2nd o-bozes i quite
low dise to the higher epfront cont of 4W s2gment comparsd to othar vehicle segmients and
dependaney on avalability of sdequaté public chaftzme infastrotiure. The adoption of 24W
and 2-tmges 18 expecied to 2row 0 conjunchion wifh the: development of public and depot
chiatging sccsyatem it the counrry. Graph-2 dapitts trand of EY' reztetrations in India annually
from FY 2014 to FY 2823

Anmnsl Sales of Elertric Vehicles

Hrwn b of: Tloctin Vol o by

by 1 EW Ziiis Y Jliks 'y omies I Dk FY Jill= Ty s T | M.t [Lg s 11

ST YV VIENS Tl
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Az per the tepont from RIT] Azvoz, India sepires to achieve an EV zales peretration of $0%m
the fwo and three.whieeler segment. 7% for all commercial ears. 30% for private care, and
4085 for buses by the vesr 2030, This @ m line wth India’s tarret 10 achieve neg zero carbon
emuzgion by year 2070

Actording to the Minwiry ofRoad Traoeport & Biwhway (MoETH), LTe million FVy
wase registared in Indis in the ast fhree finapcial years: In FY 2023, EV sales were hughest m
the state of Uitar i’l’.ﬂiﬂ"_".h, with the number of umits 2old acress all yehicle sermentz totaling
101:85.003; followed by Mahsrsstirs wath 1 55,626 units =04 Kamaerka with 114,014 unsts
Utter Pradesh afao dominiated the sales of fhve =-3W sepment. whils Karnateios snd Maharsshtra
srz leading the sales of the &2W and =JW zegmests, respsctivaly. Graph-3 indicztes
eumulatree EVs repisfersd in the countrs (statewizs) by FY 2023
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‘State vwise cumulative EV Sabis i FY 7023 i '000)
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2.1 Market Share of EV manufacturers
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Indian EV matket saw many gew entrants stich sz, Olinaws Gresves Electne Mobility, Ather
Eagzy, Al Ao, Jitendrs New EV Tech Altisresn Euler, sie, slonz with =t
mEmuficmnns sient sch 38 Hero MotoCeorp. Mahndes & Mshindes and Tats Motonn JaEV
sdeptine inereases, seveaal new modaly sre sxpactsd to be introduced 3t compstitive pricey and
with impeeved festures. This section preseiits the BV market sobnario in India mefuding market
Mafﬁﬂﬂizmmmtﬂﬂﬁamm&mﬂﬂ
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The sezment that has witnessad the hiotest TV sdophion 13 the twe wheeles seament In the =
W segment. Ol= Elecwic, Hero Elacttic 2nd Gresves Electnc Mobility Pt Lid (Ampere
Vehicles) tozether sccount-for 3% of markes thare i FY 2023 Oln Eisctriz Jesds the 23
market vyth around 21% share, followed by Hera Electric with around 12.6% market share

Tha three-nwheelsr segtent hex alzo seen growih in FY 2025, Inthe 2-3W paszengar vehicle
tezment. Mahindea & Mahindes holds #%% of the market share and YC Efeeme Vehicle Inda
holds the sefond pesition with 3 market shave of 7% More than 50% &f matket there i
captored b amall manufEctoress.

In the &-4'W segment, Tata Motors holds 2 commuandms posttion with a market share of aronnd
79 with two models Tata Tizor and Tata Nexon followed by MG Moter Indis whech ceptures
arpund 10385 moarker thare in Indiz

In the slectric bus sesment, PRIl Elecers Llchility System captures the hickest markes share of
sroamd 31 47%, followsd by Olecirs G:I'bﬂﬂEf_h. Graph-5 indicst=s the markst share m

—

mmna.:tmm of different EV sspments
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I 2 FV Madals i India

InIn&:a,ﬂaeE‘i. ma:iet}zﬂzxpmdﬁlmprdhﬂuuﬂgmﬂwﬂru vears-eapectelly i hee-
I and £3W vehicle segments These sspments commesd mamsmum shere in the Indian road
tEanAport sector dee 1o fher affcrdabie price range &s comparsd 10 ofher-velnole seEments:
Conudenes the pnce sepaewe Indian automotive mesket, verous EV manufacturers are
planmrg to lannch EVe with betier features and gt compehitne pices. Curently, move then
4400 EV models from 00— manufactorers, scross all vehicle seoments are svarishis in-the
Indian market Pqpularrehlr_be medels arress different vehicle sepments ave s follows

e | IT sdde s - rrmes yi=

Vehicle Segment | Popular Models
eIW Otz &1, Ather 4305 TVS #Qubs Elestniz, = Bam Chetsk
Paszenzer Segments Bai BE Elactric Pisssic Age E-Citv

s Commercial Sepment: Mahmdrs Tren Zoe 4Rnoress Neev
&AW Tata Nexon EV, MG ZS EV, and Hyundai Kona Fleotne
Electric Two Wheelers in India:

Currently, there see over 300 e-ZW models are available m the Indian
market, priced between Bx £0,000 and Es L0G000", with the
majority being offersd by -Olz Electne, Obmsva, Ather Eneggy, TVS
snd Hero Elacmc.

Some of the bast-selling & TW maodels i Indig. are 25 follows

Top e-2Ws in India:

E&EEF "n-.'[ax_ Speed
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Electric Three Wheeler: in India:

Thies-wheslers are fhe most prominest mode of transportahion for last /r’f;——_ H""‘H
mile connechvity o seteral states arross the oountry. Ascordiogiy, /
thers are mode fhan 170 2-3W models, including sneishaws and
goods cammers fTom 0= mancfEciurers s svmtlable m the Indisn
matiest priced betresn Br 70 0600 3nd Bx 4500007

Mahmdra & Mshindia Bads the =-3W madket in Indiz Other l:
populare-3W marsfartniers melude Baal Elecine, Kinstic Green
YT slectric, Spefs clectnic auip, Dilli slestnic awo, Afml Awe,
Altyevetn Propulvion Laby stz

I“-.
Some of the popular e-3W medely i Indis includs Makindss Treo Eajsi
RE-Elecine. Piaszio Aps E-Uriy, and Atul Gem

Dietais of some of the bestopslling = 3W m India Sre 2 follows:

Warrsnty




= Ei Max Spesd Warmanty

Alzx Sgead Warranty

il i:i h\
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Electric Four Wheelers in India:

The 24W vzhuels sepmant Has lower pensiration compared 10 = 2W and &
W, Currently, midre than 10 manufacturers hisve deploved arsund 30 2 4% )
mpdals in the Indian maekat with peices panzing bstween P 8.0 lakh and By
2.0 erorz'? In terms of the dats svmilabls on VAHAY porral Tete Motors
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dominates the 2 SW market m Indra with 2 market share of mound 715" Otker popular e AW
marmfactorees in Indes melude MEG Metor Hyundar and Kia Motors.

Detnile of some of the best-s2lline = 4T modsls i Indis are 2< follews

Max Speed — 120 kmph

Battery Capacity =302 ¥Wh
o e ———

PR e e —— |

| Max Speed — 50 bmph, |

|  Batery Capsoiy—I0 bWk

S ——

LEE ypend =120 ST |
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Mz Speed — 160 kmph |

o — A — . — i —

S I ———

Tha sdoption of e-mebility in Indis decendy on the Total Coat of Ownership (OO thropghout
2 vehele™s Wifetims. TCO 13 the overall cont incorved by the uzer on purchasine owninz,
operating, and mabmtzinins 3 vehuels durine it listime Undesstondins TCO of destric
vehicles plave 2 vital rola in the dacision maline process of & prospactive buyer. Thue it is o
important vardstick fof vehicle neers to eonsider

Estimanne TCO for both slectric vehicle and ICE vehicle for different vehicls sepméits would
help any indimidual Beet-govnine afency and government bodies to compais the benefits of
sang slectne velmeles winch wotld creste consumer gwereness #nd sncoumee them o swrich
o EVE

A. TCO Methodolegy

Total Cost of Ownaeting (TCO) Rt -any mods of transport & the-sum ‘tots] of s capital
operanesal cests over the pertod of 152 operanon and sobtracnos aalvenos valus of velncle
The EV modelz:considered for TOO estimenon:are bated oo thewr populanty 15 respective
EEENLAIE:

The parameters vensbies fhat constitute the TO0 caleaimon are 53 follows:

pital Cost: Vehicke Cott — Finzaring Cest —Battery Cost

1) -Wehicie Comt
uj Fmencng Cost
i) Baitery Codd

b) Operatiomal Cost : Fuel/Electriciiy Cozi— Maintenance Cost — Insursace Cost

v FosiElecinienty eost
1. MambeHsnes oot
tif  Insmeanss ooz

B. Aszumptions




Assumetions for sstinating the fotal cost of s Eh;&ﬂwﬂnlh:pnﬂ?mstﬂzﬂm’flmlﬂﬁe
assumptions have been amved o after dalibentions with vanoue EV OEM: and EV users
which ineludes vahiels thliration, opsrational seriad, :mhtﬂueﬂmerﬁzck.mdm

replacemeant cost

Note: This methodelezy takes a fealictie approach o estimatins vzhicls ownerthip costs The
analyeis presented sccounty for prevalent sapifal snd opersticnal costs, and it inzludes
sensitivity analysie considerng fotore vatiations i the cost componests and tseir impact on
the TCO.

C. Methodology:
=] L
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B Wl 7 i it
Widiiele Cosat
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D. Total Cost of Ownership:

o Two-Wheeler: For estimating the total cest of svnership of two-whesler vehels medels
contiderad ar= Honda mmmﬂmmm%mmti"ﬁqum

- 138 4m Z

Eﬂﬁrm-—a‘?hﬁm

Max speed— 193 kmuHr

—1'rn£r

sumption— 4 EWR/100 k.

reles — 1000 ool

sity = 260 Whiks

Honda Activa 6=

n

TCO Comparison for Petrol and Electric
Two Wheelers:

Ol enrnparisen = WK & Fleewric iwoonieeker

‘rh e'
H‘

»miils e ilguttt ik Dt d) w demwise s s 1) CE = W ST

wa [T

L L K] !'.;u,l"tll_-l- il T l-FI..:'u:.l
Groxa & T0D tomibrin for itk sxd )OS IF
Breakeven point {(ICE-EV) based on daily running:
Foranalyung the breakeven point for conventions) and elesine two-wheeler, the Tots] Cost of

Ownzrship (TC0) is presanted below, The outpnt indicstes that with 20 svarage muning of 12
Em the TCO of &-2W it Jovizr than ifs [CE countérpan

Breakeven peint for IW tegment- Petrol & EV
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For sstinmating the TCO forthres whealers thres modals sre conudered with vancos fiel fvpss
— Piaggic Aps Anto DXL m the Dhesel Catzzory, Piaggic Ape Auio HT DX in the CONG

Categary aiid Piazgio Aps E-Xtes EX PLUin the EV catesory Specifications of thesz vabicles
i fallowy

Fuel type—Diezel | Fusl Tupe- CNG Fuei Type- Electric
Engine—300 e " Eneins — 300 ce Battery tups —Lithuum won
Mag pawer—2 4 HP | Mfax power— {1 37 HP Llsm power— SA3EW

-Fust tank cepactv — 10 - puﬁmm._.mm Battery eapsesty = T3k Wh
Adiieage - Hikmpl | Milcage~ 38kmpl Fanze—159km |
lax Speed — 60 bk Lﬁgsﬁﬁ_—iﬂ yme | | MaxSpeed =15 kmih |

Cost Comparizen of different Three Wheelers:
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Breskeven ‘point of (ICE-EV] vehicles based on daily runming:
Forestimating the breskeves pamnt i the Total CMﬂfﬂvmmP{_"’CD} for conventional and
glecarnic three-wheeler, the TCO output s plotted m the graph below for darly rans

S5 80 km The cutput idicates fhat with 3 sverszs running distnce of 20 ke fhe TCO of
the &3 iz Joweer than its ICE CNG counterpen.
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22 Breskeven point for 3W segment- Diezel CNG & Fleviric
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F. Four-Wheeler: For estimating the: TCO for four-nheelsr, models conmdered sre— Tata

Tigor Xhi-thesel m the Dhese! ceregory, Tae Tmﬂ-f—ﬂ'«ﬁ tn the CNGcatezary and
Tats Tezor XN EV o fheelectnic catezory.

Tats Tiwor XM-Dhesel
| Engws — 1047 ee | | Engine—1182¢ce ||| Batery tvpe —Luthium ron
Mispoves—S0BEP || |Mespower— T4BHP | | Maxpows—73ISEHP
Milesge—1282kmpl | | Mileage - 18 dSkmpl.
M=xSpead—1665mE || | MaxSpeed—86imb

Caat Comparizan of different vehicles:

Cosd U s o Dl LTSNS bevtrle Car
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Breakeven point of JCE-EV) vehicles based on daily running:

For spafvins the braabeven point in the TCO for conventingal and sitnie fur-whester, the
TCO outpnt is plotted in the Zraph below for daily rons rangins from 1 to 130 kn.




The output mdicates that with an sveraze daily minnmyg dicance of 59 km = TCO of the =
47 in fower than it ICE dissel counterpant. Howetar, o schisvs breskaven with s ICE CNG
n-:uutapaﬂ, an average runding distancs of 90 km i regquired.

Braskerea point for 41 egmuar- Dissd CNGEV
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In'the foturs. it ¢ expectad that EV pnees wall trend dowmwvard, dnven by vanious factors such
35 economues of scale. advanceménts in battery fechnolozy, povémmient incéntives and
regulahions, and mdipenoss manuizctunng with & tobust locil supply chain lésdine o 4n
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3. Public EV Charging
Infrastructure in India




3, Public EV Charging infrastructure in India

Indiz iz rapdly developing it Eisriric Vehiols Charzing Infrestructure (EVT) netvrotk to mes
ths arowins domend for elecic vehieles. s Ef‘ﬂl‘-gﬁﬂ 3f 2833, T.ha'-r—r:nmr&ﬁun 10300
opérations] prblic EV charsms ciations across the courtry, offering varlous specifications and
power capacitice. Thess gistions ar operaied by both private and public sector éntities Qil
Marketing Compames. nsmaly I0CL. HPCL. BPCL sim to/kestall around 12 000 poblic EV
chersms stations by fhe and of the vear 2024,

Thz msierity of operational EV ckarpsrs m India are: of the plugein condactive typs.
Additronally, batterv swagping 1= pammns steady tracfion, particulariy to méet the demsnd mn
the two-whesler and firee whesler ssaments

Oveeall the deployment of public EV cherping infrastructure wn Indie ixexpected to sccelarate
m the comuny vears: driven by govestiment inrhates gnd the pang demand for elsctrsc
vehscles:

E‘Fﬂ[lrgmg Infrastructure and Charging Standards

Elecene Vehicle Supply Equipment (EVSE) refers 10 2 351 of specialized devices. esther
azularly or in combuwation. dasigrad 1o defiver dedicated fonctions for nipefving elsoine
ensrzy, Thess fanctions faoilists the transfer of slecitical pover from 2 stationary electrical
installstion or supply netwark to-an slectnic vehiele: primanly with the ebisctive of charzing
i3 on-hoard batteniss EVEE can be clamified based on poweezepply (AC or DO power i'EIIlI:I:E'
levels chasgme sceeds, communication, and copnector types

Sundardizstion has besn = kv considersiion for ICTRA s upizi= of EVE Vanous
sandardrabon bodies Eite wentifisd b=y zlobal .i.:mda.t'dl Ictt cvenall afeiy of chargime
stanione AC D c‘h—ugm_ connectirs, EV-EVSE .:nmm.ttniim orotecals and :]:u:h o
Goid (VIGE),

Key udermational Orfameations prosdiie EV charpics siandafds inclode Iniemational
Elermotechnica| Comumisyicn (IEC), the: Institnds of Electricsl #nd Electronics Ensiteer
(IEEE) the Internations] Orzam=stion for Standards (ISO), and the Sccistv of Automotrve
Engmeers (SAE), dependms on oneoins trende and tecbnolozical sdvancemante.

EY charging standards m Indis heve been pnmaniy sdopisd from misrmshional standsrde: A3
s member of IEC. Tndis hay sdopted IEC standsrde Spenific afforts hirve baen m;di_- m
harmeomirs fhe Indizn EV celated standesds with the slobal EV indostry. In Indse ET
.aEiﬂIﬂlaFﬂEEID;ﬁf by the ETD.51 (Electrotechnolopy secnonal fcommutiee of the Ea::rsau
of Indien 3tandards (BIS), established ;n 20616

3.1 TypeofEV Chargen
Io India variems Types of £ chiatgers are used fov charping slacine vehicles These charses
ar= categorized 25 slow charseny and fEs1 charpers based onl thewr rased capacities The Bursm

¢f Indize Stendards (BIS) kas also estpblishsd standaeds fir EV Lhmg-tﬂ_:m-gmmgﬂm
it four levels”
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311 SlowModerate Chargers

Ig terme of fh= Minietry of Powar's revised gmadelines & standarde for public EV charginz
nfrastructure, dlow EV chargers sredofy-canzonty chargers which cherges F Ve st 3 slower rate
Ths sapazity afﬂwrhagmguﬂupm!‘kﬁ'&:ﬂﬂthﬂm_ mdugm:"_!km for AC
charzms Vannous fypas of slow EV chrpes are curtentiy tﬁﬂ?.d:epiﬁ%&ﬂmmfﬁfcmmﬂr
Geimily 31é a1 mamiioned Belows

L Bharat ACO01IS-60309):

The Bharst ACH] EV charger i a pivetal 2nd poneermz
component of the Ehnﬂ:t senies; 33 comprebensive pmhialive
mdﬂtatm!rgtheﬁmtmaf[udutﬁnﬁmmt:md
facilitate the sdoption of electric mobality across the nshion.

The Bharat ACO0! serves 33 3 basie AC charser capable of
coremrrently racharsing thres distingt vehicles smubtenesusty,
E}?Eﬂmcxmmvauxaaaf 3V three phase, each connsctor delivers 3 single phase
AC output a2 230 V svith 3 eurrent eatine o 173 Nomably, the chaeains rate for 2ack ofthe
fes vehicles 1 mesiculoosly comrolles and eapped 3t 33 kW Thit ke typizally sed o
:h;:ﬁ:l:aﬁﬂﬁ:mt vehieles lil=s-2W, 3 W and =AW

Pin Configuration of Bharat AC Charging connéctor:

e | e Pine Single/Three Phase  Description
! PE Protective Esth Sinzle Phme Ground
2 N Neufral Sm,s_ﬂt Phas= Neutral
3 L! Line | Sinziz Phass (AC) Phase

Fahie 3 Jon eofiasestiis of Bl DN EF th=pr

35
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ii. LEV AC Charger (1566309 & IS 17017 Part22Secl: 2021)

Itis an EV charger capabls of mupplyms sliemating survent fo Light
Elsctnic Vehicles The squipment provades dedicaied Ainetinns 10
supply alactryr aneroy from a fived eleotrica] mstaliation o supply
netwerk o Light Elsttnc Vahicles foc the purposs of charpins
onbased hatesies

iz 2 mngleconnecter chorzer Accordus t2 the BIS wendgard (I8
17017 Part22 5ecl 2021), i 18 5 basic condactive AC chatgin= ophon for chargiie light
leciric road velucie: with arated suppiy vollage 240 V-AC and s currentofup to 16 Amps

The 1EY AC charge point has provitions to communicst= with a Mobile Application or
otHet wser inferfates usinz Blistooth Low Enersv (BLE) commmaidation protocol 1t s
pezahie to startstop chiarging operztion throach a mobtle applicstion. The EVSE haz a howt
of feattres hiks tzer authethcaben logmng of spergy conzumphion. and tramsfernma
mformation te neers srmobale phones,

Pin Confignranon of LEV AC Charge point

S.Na;  Loorien P SingleThree Phase - Description
L FE Protective Earih Sinzle Phiase Griuad
1 N Neutral Su:_ Phase Wemirz]
: L Twe Suiziz Phass (ACyPhuse
=l 1 P e b T A terp B

fi.  LEV D Charge pomt (I5-17017-2-6

LEV-DC charpes = spectfically denipned for the supply of
D power o slectnic ZW and slectns 3W. Accordine fo the
BT stenderd (35-17017 Pant? Secf) for LEV DC charzer
the mput = smole.phase 239 ¥V aomimal voltage, eod the
output hae = rated volaze of up 15 120V and 2 rated curent
of up 10100 A The meximum chersite t5t= uming s LEV
B¢ charzerimup to 12EW.

33




Pin & Dimension compatibility for LEVDC vehicle connector and inlet:

FEEMLE ErVE R e

TR TELET 1 e 10 W R
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Fisry & Empslmpnnse crmmpir g or JEFDC coope pape

These are 2 total of zeven pine m the veluele coupler charger, of which two piee with brosder
drmenmnons ore ussd for mpplying the BC mpwt power to EV. Detadls of the functionaimes of
diiferant pire sve mentiorad 1 the fohle Selow:

Pin configuration for LEV DC charge point

S, no, Pins Voltage (V) Description |

I DC- 120(d<) DC Supsly

2 De- 129 8 DE Supgly

3 CE 30(de) Contral Balat

4 coM! 30(de) Cemmiiinieatinn comtact (=)

3 coAD 30 (dc) Commugication comtact [-)

[ AUX! 30 (de) Aunthary power supply (<)

7 AL 30 (dx) Suxtlizry pavesr supply (-]

Tetiet, Prvaytermmon tr LEV O i o
Combo LEV ACDC charge paint (I5-17017 Part2/SecT)
The combo cherzer supplies both AC &nd DC powerfromz |
atigle commector The charzer inpwt i3 tinsle ghase 230 ¥Voor
]‘..hE-‘:i.F!I..l_ijeif_'_' ¥ nominagl voltsge el the sutpur e 2
Illows

i

Ouiput AC powes: up 1o 240V volizge supply and up s 324
cureE.

Ouiput BC power: up te LIV woltase sopply and up i 1004
coreent

The mawimum csharsing rat= posuibis Tor wehisl s 7 0 KTV dutins AC cEagipe zad 120
LW with DC thermme Cuoreendly, Ather Frerey 13 unng thie ohurger do chage =20
mamufzrinred by it tens Ather God network Ather has also injtiaisd work on =nabline
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mitereperability of thase chaegers s thit the charsér can be usad by wesr af - JW & 23W
af cther OENs ales

Pin & Dimension compatibility for
combo vehicle connector & inlet:

The chacger confin: mme pins for
controlling 84 supplyins poiver fo the
vehitle Among nins pini, fwe pins e
vséd for supplvinz DC power and twd pins
are wiad for supplving ansle phese AC
powet.  Further, twe pms pamsd PP
(Proximity pilot] and CP (Contral pilat)
w2 weed for conteolling and while C AN+
& CAN. pms are uzed for communscation
‘between fie charper and the vehisls

Flzmni I Dowsitare soinpuridliiy e EFF A CIC rontde erpe

e .
The detal of each pm i s connegtor mentioned 1 the helaw tehis';
Pi;n.mnﬁgmﬁun of LEV AC/DC combo charge point

,fn Symbal  Volsage (V) Current (A) Functions

L Be- 120 (2c) 100 DC suppty

1+ pC. 120 () 100 D supptv

3 Live- 240 (aies) 12 Ltve (Maire)

& Neutrsl 240 (a:e) 17 Nettral

S Eamh Raed for fault Prtéctive Earth

6. ce 30 (d£) 2 Contiol piloi

4 PP 30(de) 2 Prozimity pilot

g8 | CaVe 30 (dc) 2 Cmﬂ%ﬁl‘ (CAN
s caN. 30 (de) s Commurm ip:ﬂ—.r (AN

Fol ) e Cotmnmment e AL DD pom s ittt i

* Sigem AT IniEEs Siamdan]
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Bharat DC0A:

The Bhers DCD01 charger s tmlored 1o __._hxur]]m
Current I:EI:'_I poWEr tﬂElI:lE n excephionsily w
smted for effigient EV charzmez, The chsrger has 3
sinsle GB T velucle connactor 3t the output

In the Bharat DC 00] chareer, the mput 13 three phass
413 ¥V (3 wue, 3PH-N-PE] pommal voltage and the
outpit @ 28V o 72V voliage DU weh 2 maxsmpm
cerrent ontput of 200 Amps

"%

Pin Confizuration of Bharat DCU21 Charger (vehicle connectorivehicle inler)

5. No. ::1'; Pin confisuration Description
I _‘-_ - EhaIEI.I:L‘E . AT e AT
1o | §=8= CAN H/CAN L
(8308 Charzins
5 E . ionallins
S CCz confymatice S
3 BDE; J Main DC nowver positive  pEZaE
- . full-curfent protecirse
= PE Protactivg asrth aatthing sysiem
3 A='3- Amubiary DC power =30, 204
Tiis P Cafresse of e DEN) I phepie

Available capacitiez of Bharat DCO01 charger:

A1 present fwo vansnty of thie charpsr sfe-asaiiable 1o the esarkat for chargme the elecine
v=hicles. Technical specifications of these modsls arz mentioned in the Sllowing tsble:

5.No. Dezcription  15EW Modsl” 30 kW Modsi"
1. Phass Thiee phise Thre= phess
2 IP Veltags 415 VAC 4I5VAC
: OP Voltze 4860772 VDC 488072V
4 0P Cusrent 20 sy 04 max
3 Vehicles SWAW IWHW
& No, of Guns SangleGun Dusal Gug

Il T Delheirel gy e i Ramest T TE] | p TR

purp= "%WF@M—EEF_E% Zeighe e chee e gelveede B T-Shargeap cheee | gy,
' pitne . odindlemsst o tamd £ IS ASTAIS T MY S i A dela A S S s e i e b AT

1




s Tepe-II AC charger (I5-17017-Pare2/Sec2);

The Tepe-ILAC shareer bas Mannakes connastor and s wdaly
piihized 11 Eurcpe and other resions eshaneine srois
compahbiliy for & seumisn ::h]IEﬂL"—:‘ﬂFHiEnEE

Accordine te tha BiS standerd {13 1701 7-Parfl Secl), the
Tvpe-T AC charsss is operating it mput toltizes ranzins from
1530V to 430V ‘=nd delivers s singlz-phazethree-phase -AC
oot of 230VEI3V with a chefgme current capacity of p
324 Notablv, the charane rite for elechnis vehicles can be
conirolled and e capp=d at Gp o 22 kW,

Pin and Dimension compatibilitv for charger connector™:

Pasition Ve Phase Phaze Fanctions

Number . -
Vit Tex(Ad) Tas(d) :
! 141 &3 0 L) {mamil) .
3 445 52 - 12 fmaine 1)
3 440 53 = 13 {mairs 3} !
1 249 &3 70 N (neutzal) i
¥ Bated for faul =

Ilgm Eﬂlh_:‘ ¥ ':
. = - CP (canmel o

= = g ! l::' ; L ...-..ulr ._
30 - 7P (promumiuty
: * pillt)

gk & ForooyErrsitn T Nipe-t AL ey

Available charger capacities in marfesr

7.4 KW ModeF® LIKW ModeE: 22 KW Model®
Phase Smzle Phase Three Phase Three Phase
LIP Voltage 190:240 VAC 380440 VAC 380-340 VAD
O/P Valtage 23 VAC 406 VAC HSVAC
O/P Current 32A 16 4 324
Vehicles WS WA Wi
BIS Standard 18:17017.2-2 15-17017.22 3-17017.2:2

e B [Rweers cxarifipasess of Fipe [V 40 ¢ e

O TR AT S WERD [

dipr sws dErchesmy = ey [N = 5T i E 7 e Lla M 2 | 1] il i
e | b sl it wyr rowes Pt s v el 23 D2 0 st b U LA Dl Loty FF: 0] sl
= SAEOFE gt TREREE o Tl = P R —;-l-:.—u-'\-_\l-—--’.-—




3.1.2 Fasi Charger

Fast EV charzers prmanily serve the purpoze of smaftly toppesg op Electnic Vehicles (EV)
batterses onbezrd  This technology emplovs high-power chargers cepable of replemizhing zn
EV'z-battery 1o 80%x of nisicepacny in as qpuckiy a3 17 mimtes. These charpers are charscterired
by therr power reung, typically m the renze of 23 1o 300 blowattz (kW) The.need for fast
charzng u parttcslarly pronousced dunne long-disiance jpurseve zlong major road seiwores
and huchways Thechsrger umt duectly supplies DC power to The EV s on-beard conrolier o
expedite the hattery chargme process. Fast charping s gommonly nsad for fopr-wheeless, e-
bajses and trocks

The cherging protocols minly used for fest chargine ‘g CCS-I, CHAdeMO and
Pantegraph charging.

L CCSII(IS 17017-Partd/Secd):
The Combined Charsine Syatem (CCS-11) i+ a Ensopenn protocal for
chargine 24W and beavy-duty dlicime velucls allowing high-
power DO fagi charming.

i 3. 2 i i o
Rk |1| %q Pin out P Confizaration Dezeription
s | k.
c = = Proxmity detectmt
/ 1 PP Proxmnity Pilot or somnachion switch
contact
2 cr Contral Palot Control mist contect
3 PE Protective Earth Groand
=i D.C. power .
= = 4 - Contracts DC Sopply
- < e DL power , ;
3 BC C e BIC Supphs
ot [ FaCerfimrren g CE ST L

Azper BIE siendard IS 1701 T{Pan2 Sec3), the CC3- [T icharger pperates atan mmu of 413V
AL pommns] volizge, and fhe raied opershng veliaze = op w 1300V DE wath rated
spersnins current g o204 Thir choreer usez power hins commumeation to communicate
wrth the EV over the contral pilot; controllimg control energy dow batween the EV and the

Pin Configuration & dimension compatibility of charger connector
Available charger capacities in market

Description 530 kW SVe) kW 1647120 kW
Maodef™ Maodef™ Modef™
e TR T s T e = e R ni T R T L [ e = e =TT

i ki m i B Cary i o) chapn
eipe ! it in |l b g iy | RS ey ey o B it A Cherpes ibe pely ot i

o gww Ay s o LS ey 4 eyt A Erye XELE




LP Voltage 3su¢n:- VAC | zm_uﬁ".z 30LOVAC 1fﬁl—~.ﬁ"1{‘
-ﬂ??"i’nitgo S0000YDC | SIM0VDC ShM0VDC | 501000 VDO
O/P Current 654 1254 2004 3004

Bis B-17017.23 BImtT.c=a = I"E*Fv =3 S 7-23
Standard
Tals ] Trtesel e Passe o Dl them g

it CHAdeMO Charger (IS 1701 7-Part/Becd):

CHAGNO 1 & trade ndma for ziobsl guick chargmz micthod
propesed by CHAGeMQ Associanen s 2n mdosry smndard m hlerch
2013 The CHAZeMO azzocsation was founded by the Tokvo Electnc
Power Company (TEPCO), Nizsan Motors, hitaubeshs hlotors, Fan
Heavy Industrics and Tovots Motor Corporation. CHAde) 0 =tands

for “CHArze de Move™ or “charee for moving™. Currently,
CHAdeMO chargers are popularm Jagen and Eucope

CHAAeMO & 3 fast DC cherpme protecol for e-4W and heavv-duty
electne yehicles, 1t-epahles seamless commumeation betneen an EV
o the DC chamzer As per BIS standard 75 1701 7{Par Sec?), in CHAMO charzer, the
it 13 215V AC nominal volaze snd the rated cutpit wolisze & up to 1300V DC with
rated opersling cumant up te 2304

The CHAdeMO guick charger bas & controller that recerves £V contmsnds viz CAN bm

and the quisk charzer sy e current % meet the EV's commund vzl Usios the

machaniem  optmal and f5s charging becomss postible with battery performance
Pin Configuration & Dimention compatibility
Cennector) '

of CHAdeMO charger (Charger

5. - Pin o

No. Pin outs i i Descriprion
1  CPEPLCPI  CommolPiled  Contel Pilotconfact

cony oMM gy Communicstion
) I.".i}"?h.'l'i Eam}?’m'm for Communisssn
: Proxsmuty detectionof
i s Cﬂ:“ﬁﬁn connection switch
eoayinri
15




i "4 fzolstion lealeton monitor
LS '.'uI!.'__-_e_:if.irr pHtEsTE
b DC= 'DC- BC supplv DC powe: coniacts

Terd L Pl Enfieyiaen of (Il =rrr
Avnilable charger capacities in market

De=criptinn 25 KW Modef™ 50 KW Mode= 100 EW Modef™®
/P Voltage A3 VAC 415 VAL 180 VAC
OFF Voltage 200.500 VD F0-500 VDC 50-5000 VDL
O/P Current 504 max LI54A mar A man
Vehicles AW W 4W
BIS Standard o i1 g S EAT0I7.25 1701723

oy 1 Prrpwryl e Fogmeees = T LS ) piteaae
1.1LAEV Charging Standards

]}r'ﬁii-;ru:lz riandsrds & gecess=ny for mamntaming uniformaty, whick wall heip o the =
adepiine of Elactnic s Vehicles (EV3) and the development of the EV escivstem. The Bueasu of
Indian Stendards (BiS), the Nahonal acency fog framing of standards in India, geveloped the
18 17617 senes of Indaan EV Chargine Em:nm:l in thes yar 2621 with = objectve of
enheroing uter safety & charzer relishility BIS hhdfﬂjc]_led Inslian siandards for charpess
mmﬂmmdmma evels hated on the LW :s:hn-s of thete ¢haspers, The
tables balow mﬁkﬁdﬂﬂ!mhﬂﬂnf"mmdﬂiﬁs

Light EV AC Charge Paint

. ‘—EVSE N . R .
Charging: ’ Charze Foint | Vehicle Inlét/
Power Level 1 Device 'Enmm:mﬂﬂu Blue ) Socket CatineiTor
T Al i « y | Bisetocth Low R A pe:'E'.
r : T b o L
Lpto TEW | BAT0IT22 | ‘Enerey 15803 ‘ ufacturer
Light EV DC Charge Point _
Charai EV-EVSE ;
) rr Charge Paint | Vehicle Injer/
Protocol n
Up 1o l:'i'.' 181701725 [CAN] IS—I 017225 15—1 {7} QR
'r-_l'- e skl B Aepop s ey L e B o e s T
e s B T | ) P T A [ EOR T T e T
1 T T T B e B P TR TR i i T S — —{ T R A B St i | DA T

I TESTTIRE § SRS T SN




ACIDC Combo

[ Charging EV-EVSE - |
PowerLevell | Device/ | Commumieatis | Cvzerent | Vehich luker/
Protacol n . ug = .
Cow T EW g )
orupto I2KW E 1701726 IS 0727 1817037325
M)
Parkbay AC Cﬁﬂ'ge Paoint
Power Level 2 E;;;ize; Ciﬂﬁiﬁu ChargePaint | Vehicle g
' Prsitacel P Plug { Socket Connector
= . AES i)
2 ‘ L I . )
Tomarons | msgnr | feeSmam | 184701722 | BSA00.22
Parkbay DC Charge Paint
| Charging EV-EVSE |; i
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} 2 Operational Public charsine stations in Indsa

With sopgorn fiosy bodh the Cemral'and State soremmens and i respesse to the srowimg zales
of Elestnic Velucles (EVs). the-number of Poblic Charzine Statons (PCS) across-the county
has mienficently mcrezeed: A5 of COotober 31,3023 morethan 14, 000 public charsing stanons
were mzzalled asfionvnde.

Thee heat map below illostrates the deruty of operational PLS i eack stzte 1o India-
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34 Teods IEVSES Chargers

Varioys Charze Point Opesaters (CPO8) 2= installing deffsrent trpes of chargens aciose the
countyy. nmmﬂahzmhhtgwﬂnlhﬁﬂmﬁmﬁfm&ﬁnm srorethian 19,000
eharzery g currastly sperstional with 5% beine slow charzers and the resmamine 154 beins

fsdi charpers
The distribution of different tipss 6FEV charzers is illusirated below
% share of opérsting EVSE: Chargen:
1% =
R » Lizht TV &7 Thaizs poimt
. » Bt 4C-00)
« TymelAG
& tﬂ}ﬂ
+ Byt TR0 )
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State wize share of deployed slow EV chargers:
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Year wize growth rrends of EV chargers:

With the inoreanne sdoption of elsctric vehirles:(EV1) 16 the conntry, the mztsllstion rate of

EV chargerz 3alan nzng zapidly to.meet the grommng demard for charsmz. According %o the

data-gvailable from BEE. the mazoryty of operancaal EV chargers in Indiz were mstalled in the

vear JE22 Currently, the estimated sronth rate of the EV charger market m Indim 13 200%
)
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Oves the lasi 5 vears, the aversze growih sate for the deéplovment of BV charpers hae boag

atound 1200 Epeﬁﬁ:all!r ﬂzmmhiwf_'ﬁ"ﬂtﬂmﬁu 5700, and for Tepsil AC
t&thE,ﬂkﬂibﬁmJﬁﬁ"ad!hEﬁgﬁlﬂﬁﬂd

The growih inthe mumber of EV chargers msialled in the country, commidenz 2017 as the hasa
et 11 illustrated mothe grach below

Anmaal growih ol EVSE
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Annual growth trends in EV Charger categories:
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#.3 hiagket sthace by Charze poist cperston (CPOS)
The current Pubhe EV chargine market 5 atttacting mvestménts from Soth puble and posie

ctgamizaiom According @ data availshiz o the "BV Yabra™ portal, oved 10,000 PCS'were
ﬂpmhamlur:{ﬂdﬂaer 31, 2023 Amons thete sporoximetaly JMWﬂfmﬂﬂﬂﬂ-ﬂbraﬁ
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privais Charge Poimt Opemtors (CPOs), whale around 4.980 PCS were instalizd by I8 publee
CPOs.
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3 & Challenses Beed tv CPOx m inutallation of PCE and wupport provide by Gommmen
Indin

Bazed eq discossen: with w=nions stakeholders: moludmo wmplementetion sosnoes, seversl
chalienza: hurdenng the fazter deploymentof pabhc BV charsinz infrastmycture 10 the countoy
have been 1centifsed. The kev challenzes are 8= follows:




Leck of povmen of mbmidy § cponene.,

Farpirement of multiple Sesances
grant of nsy power connestios for FUS

Tdentificenon of feasibis Jand peckages

eiting Up upitream Unfostocture e & mpportng powsr infrsstuctors S

wmmw“ CPOsfor e
nstallatio
Esralation in prices oFEV charzers post
Lowasing the Servics Tex for itil AL
vearn ont Charsing from-exoeting 13%
0 : -
® ik coat for Luad lemse:

T zddeess the sfotementioned challenees snid sceslerste the deplovment of public charsine
infrastrocrore across the country, the Govemment of Indea hae mplemented seversl measures
23 omtimed balowe

1
2=

=

b

Reducing the mandatory requirement of charging guns: EEE WoP recommendsd
reducine the mandatory requirement of chorgmz zans from 6 10 3.m fast chargmg

sations zad from 10 12 7 m slow charpms statons ynder FAMETL

Subsidy for Upsiream Infrastructure: BEE recommended provimon of 2 subssdy for
updtrezm infrastructure under FAME-IL covermz up to 80% of the:total Spstrezm
tnfrastracturs cost

_C:iihizl...imm on Service Charges: Thehlimstry “fP":WEFﬁP-EClﬁ'Eﬂ ceilinz limits on

mec.‘iwgatqm. by public EV charse poist opsestors an ths EV customen to
recover capital investments (excluding GST), 'fﬂf;mfndnﬁnjspcﬂﬁﬂa_*e:hn___ﬂﬂ?j
2 30 parunit and Re 330 per oot of elecmiity uz=d for slow AC chargme ofEVa®

PCS dunng the wolar and nes solar hours respectively. Additionsfly, & ceiling it of

Rz 10 per umt and Bs 12 per pmt of slectrieity psad for DC Fast charging of EVs a8
P‘CS- dunme the solar and non-sclar E[{.'m,! rexpectively his slso been specified.

Compliance Monitoring on EV Yatra Portal: & feature developed oo EV Tatra
portsl to monor complance on grent of eleetmcty coanection 1o public EV Charge
Point Operators (CPOz) by the state DISCOM: with rezpact of timelines siypulat=d by
MoP 1n itx recived Cuidalmas snd Standards

Price Benchmarkinz and Revenue Sharing Model: The miative melode piice
benchmarkinie for EV chargers of varsous capacities and the mtvoduction of a Revense
Sherins Medel The Revente Shanne Model lesds to provision of iznd at promoticnal
rates for public charmme statione, with povermment'publie eatities, @ b= providad for
insiallanon of Poblic Charsing Stanons to 2 government pablic eanry oo 8 revense
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charing basie 5ta fived mite of Be LEWh (uséd for charsms), fora penind o7 10 years,
Private ‘entities can obtain land throush & bedding procese, with a-fiper prace of Be
LARE ' '

5.7 Upeoming Publiz EY Chatmns stations

A= electrc wehtle adoplion contmuss 1o grow i fhe conairy, there iz a8 Eﬂimlpiﬂﬂﬂ oi tke
ased for g nydespread Public EV Charping Infrasimctore {EVCY) to mest the future demand
for EV chasming. The Government of India hss undertakes sevesa! iniiighives to fanilitsse tha
deplovment of EVCI acress the nation. The key steps taken {0 ensuye the rapud deployment of
Fublic Chargme Stanons (PCS) 1o Indin are a5 follows

Government Initintives:

g Under EAMET] 7432 public EV charging stationn have heen sanctioged te Od
Mdarketinz Companies (IOCL. BPCL and HPCL ) for deplovment at retail outlens™.

& The Oil Marketing Companses have stmuncad settme vp of 12 000 Public EV chargme
stations i prominent citiss end on Naticasl hishways across the sountry, Gut of the
22000 sttens, 10,000 will t= msllsd by JOCL, 7000 bv Bhamt Peiroleam
Carporstion’ Itd (BPCL), and the remaiminz 5000 by Hindistan Peroleam
Carporation Ltd (HPCL ) by Decémbar 2004,

Waraide Amenities (WS A) 22 beire developed 2t remilar miervals of 3040 b alone
EBrownhicld Nahonal Hishwars and Greenfield Expressways. As of nmow, 137 WSA
facilities have bees swarded ™.

e

2= Delht sime to inet=i] sronnd [8.000 public sad sem:-public EV cherging pomts by 2024,

% KSEB u msgeting the nstallation of 3,000 destmanon: chespers at
publicprnztebuildings '

# Chandigarh t= tarzeting the mstallation of 100 public EV charsing statons within the
="y

Private Initintives:

Athet Epsrgy, an EV manuficturer, humnﬂum:edp!ﬂﬂ-z install gver 2500 chargins
s‘tauamh-. the end of 20237

&= ‘Electric vehicle (EX) cherzme solution provider Stanig hee unveilsd s natienwnda plan
1z wnstall 20,000 elestine vehicle charmms stshoss throughoot the country in the
FY2023, to support faster sdoption of e-moblity.
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& Tatz s snnounced a1 ambinions glan 10 S8 up alectns vehicls charsing siations
cationwide The plén outiines the stallation oF 25,000 EY charzing points attoss the

lerizih 2nd breadth of the country over the naxt five vears
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4. Battery Swapping Stations

Bettery swappies 1 ¥ technolosy and zervice thal
enghles BV cumare fo quickly seplace depletad £V
batteries with fully charged cos, providing a
convenent altersaiivé o taditional chazing,
winch san be time-consuming. Thivapproach ha:
pamzed attention as 2 poteatial ralunen to addres

time and renge anvsety for light daty vehicles stich

3z elecinc: two-wheslers ‘and efectric three-
wisslers The phimery challenpe: tn devsioping
the  bafterss swappine =coaveizm 5 the
standardistion of swappable katteries

Cumently, more than 1000 battery swapping
stztions are operations! in indis; The Indias BV

battery swappng market reached $102 anllion .
2022 and o grojectad to seach $6L.57 milhion by FY 2030, gromins ot 2 CAGR of 33.20%
henreen FT 2002 and FY 2630.°

Overview of battery swapping:

3. How Battery Swapping Worls:
Battery swapping stithofiz ars egiipped with a subsisnhs]l mvestory of fally charged or
semin-charged bafteries fwpically fmans fom 12 to 1S batteries per Miosk specific
vasicus EV models. When an EV user arnves st & Battery Stapping Station (BSS), the
depleted bftery = replaced wafh & fullv charged: bazery of smuler specification The
process of swapping bartenizs for slesme twa and three-wiheelers ususlly =ies caly 2 fow
IS
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b. Advantages of Battery Swapping:

Erkanced It offers & hamis free sointion for thass witheut scces: & homs chersms.
Comynumsers urban dwellsn, or long-distencs fprelisn

2 ncimared Batizry swapping ssgmificantly redness fhe Gme needed to clargran EV)
Chunririrg: i aidrezams ont of the privesry concsmy of potential EV bayers

Battary swiimieg ssriices often fielpdes metniamine2and monitonng of
the battery heaith potentialv sxtending thew lfmman

Fast chavging especially ot lugh power s=vell, can canse batfery
degradation Swappine can mitEste this (3eae-

c. Challenges for Batiery Swapping markes:

' commumiczhion: projects 10 emume battery compstibility scross: dfferent EV

Infratructors Sethine up 3 mefwek of lsttEy sweppine ostom: requmes submtisl
Investment imvestment do= to hieh battary cost .

batterv wall ba wed by vanom EV men

Limied  Modsl Baiery swapping G currently srailasbie for specific BV medels ov brands
Atpilability Imﬂmgssmwﬂﬁmd adoption. StV i

4.1 Covemment sappont Dr sromotion of battere prappine

The Govermmest of Indis has beer sctively sxploring and prooroting: bstterv swapping
technalogy as 2 key siratsgy to accalente the sdophien of EVr in tha country. Battery nwapping
13-30 mmovative spprosch thet sffars 2 soluhon to some of {2 challespss sszocmted with EV
adophion tuch as ranpe and hme snmety. '

Tha MMinmstry of Road Transport snd Hiphwave permitted saleof e 2Ws and e.3Wz without a
battery ‘pack: The measure was ntended 1o iaprove; batters swappisg mitesimotre =ad
devslopment of Battery 353 Semaiee| buziness models; spart ftom redocing the upfront costof
"EVe: The pay-as-vou-go model ir-expecied 1o ot only mmrmyzethe tmitis] cost of EVs bt slzo
grestically reduce the ime requred to recharze = battery pack of an == 2'W or e 3W

Furthermore, for the promotios of batter swappinz. NIOT Aavor held an inter minsstens]
dizcuznon to formulste 5 comprehensve Battery Swapping policy famework . February
2022 WIT1 Aavop also conducted 2n extensive pre-draft stakeholder discussion with = wade
spectrum of sakehnlders reprassntme Batterv Swappme Operators, Benery Manufacturers,
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Vshicle OEMe, Fmabeial nstitutions, Think Tanks & other axparts and relszced the draf
Battery Suapping poliey in Jans 2022
Additinnally, ssveral states ars promoting battery syapping throush theie resnentins stz EV

policias Verioys fiscal ahd ron-fiecal bensfits mantiem=d in the EV policies 4F differant states
2oroes fhe counitry afe followy

with himas of B, 2 srores per

S, o Land sorem maie crfies will Be:
o Capital subsidy of 25% of llpeatsd

Fixad Capital Investmant up » Facilittze will bz peovided to

1o s maxumun sobudv of Rs: setup BES tathe form of s kiosk:

10 takchs for 50 355 s Inceative to setup BSS at malls
o 100% et SGST

mmhmanﬂ!h}sntﬁm

of edvancad batterice fbit

BEV rwasoms staticns.

Pradashi (W)

»  Psirol pumps will be aflcwad to
H’L'EP ﬁﬂ’mg?ﬁ'ﬂf‘pﬂg station
=lv smigect o such B35
qﬂﬂlﬁ_'mg e ¥'sxitly shndar
o Suyptable andd on lesse bazie notmse
1.  Bibar (D} o FPP Model for setting up of ¢ Robotic Battery Swapmes Arm
chatping swapping stahons at public bus =tahions.
* Sweppme mEhone sCoevery IX
Em on sigie highways astional

highways 1 the stste and every
1kmm'liiem
1. Chandizath Subsidizad EV faniff ckall be
N apaliesble for BSS oo
Public & Private cperators shall
be wmmied fo st pp battery
: Twappms giaton: scrost sl the
4 Efm‘*'ﬂ“h citiez mnd alons the NE & SHm -
el phases by portine and providing
locations at bars mummum remis)
legza
o o Providiesm  comcessionsl
3. DeliN) locstone 3t mitimine fezs -
39




Simie Nzms

Finaucia| benefity for BSS Non-Finsncial benefits for BSS

o 100% of the SGST
Tembursesment for porchaza
-of pdvanced ban=nes
Provide Open Access without
o Ge(N) - the oomdiion of hening
contracted damand of | MW
o 106% SGST = ' '
saimbivsemen for porchass All petrol pumps will be
‘of advanced batitenies , meadsted 1o bave chargme:
o Capital submidy of 28% of statrons & batery banks i
: - Fined Capital Investment up »  Land allocation for settmg up of
ve B (y 1e & maximum subady of 10 BSS
lakks for50 stations. Faoilitias wll be provided m the
* Buildings yuch 2y malls xad form of 2 bivak to sEviss 2 2W
otbet commereial buildings and =3W,
_ nﬂhmﬂaﬂﬂ'-mi
§ Himachal Subsidiced EV fanff will he
* Pradesh (N) tp;&:;a.hlt..ﬂiﬂﬂi
3% capitsl solmdy om
sompmentimachinery up to
Re 3lakls for IW & 3W
(190 BES), wp to Ba Slakhs
for SW (50 BSS) and up to
m u:- Ik for bus (50
. Provide Ismd on long lease for
. Empmﬁwmm;m], attir@upﬁfﬂﬁs
9,  Kamaigba (W) o Concestioal m Teo Ssildate EVa on Highams
eharses (0.1%) BES will be provided st svey 30
» 100P¢of land cosvernion fes b
o 10  ememption: of
electnoity  dutyitax on
a.hm,:ﬁ;.mﬁ.
o 100% of o=t SGST
sanctioned B3 bmerast fres
, e} Subsrdvoof 23e upto 10 150 BSS for 23W & 3W shall bezat
0. Rerlz ) Hci?;sfnr&'ﬂ Eﬂitm&n!gp Bp 1o 3 major crhes
* PUCS mmst have standalose BS
Ricilaty
St s At demtified locancer EOL
11 Fli&:(ﬂh’) - wiuhumﬂﬁthrwghbxdﬂm:
' to et up BES
»  Openseceess & Net Mleterme for:
BS Stion with EE niesmiion

i1
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Staie Nxms
{Palicy Fimanrta | beneliiy fnr BSS "Non-Finsnrial benefiis or BSS'

Demand micentive op to 30%
skall be prowided toothe battery -
FWEOPIIZ SNETy Qparatos.
Locstion will be provaded M:
- " minimum  romtal lesse |
33x: (O {TY SGST  seimbumement  for
pamchazeof befiasies
Frovidmg eCaTRons &t
‘M. Punmab (N) :l:t::ceasmml gote for sethng up -

S
%Eﬂﬂ pﬂhhs:hﬁim
swappins  siations s=1 up
shall ke sligibls for a caostal
Yol Nado mizidy of 35% oo the cost

12 Yfakharasita
= ™

B limited o Bz I lakh per -
&) stEton.
o Subsidised EV tanif shall be
’lppl:ﬁﬂ:le for |Tbatlars
rmq#mgmam
B ...wngp.n:,ﬂnnmruimjul'm
16, Telangans (N} - wiinin  atate.  boundarne:  on
hisimavs.
— Govemment [a6id o0 leass 31 tent
17, Trpura (N) - will be #railable for BSS
18 Uttar Progfesh Capitsl investmant (excluhez -Swappins station for 2very 30 kme
N tand cost) ofup o B3 20 bakhs ~  within state boundaries on ighwavs
1o West Bengal Provdme concassional locations W % mmmﬁ
) for batesy swapping stastions. o TS C

Womg W= Hoifes i T < Sy
Public & Private Secter collaboration on BSS

* Fommation of 2 Joint Venmare Company for batterv swappmng busingss m India 35 2 Prrcate
Lomited Company with 5750 collaboration between Indiag O and Sun hMobality Py Ltd,

szﬂpﬂn {SNES) vtk Indian Oil's equity wvestment of P2 {800 crore tll financial yeer
WKL

= Bharat Pemoleum. Corporation Dimetzd (BPCL) has collgborstad wyth battery-2s-a-zervice
(Baaf) siart-1ip, Voiilp. me:tnhhsh&*ﬂ m'aiar'u:g staticns with over 7.800 chaspng docks
acress ) citias over the next theee years.*
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*  Hindusian Petroleum Corporation Limted (HPCL) and Honds Power Pack Energy India
Private Limitad {HEID), the subssdiary of Honda Motor Co. Lnd., 2 global moblity grant,
hmhaiihhlﬁzﬂﬁmﬂﬂahm = HPCL's company opsraied outist 2t O)d Anperi Raad,
Benzslura ¥

*  Delhi Metre Rail Corpiraticn (DMRC) and Sun Mability are wirkinz fogetharto improve
emisyion-free last-nule conmectity. DMRC has srarded Sun Mobility pesmissicn to use
mammmwmumammm -1 metre stanons for ethins up it

r!wap_pmzitaﬂm

* hpe i dyitengsreieie com MsmmpomTistsie 37
sy financintarpress com Sunmess srprssz-motiny-dprc-sunemab i fisg -0 T-sleome- Sys-mme
=unpstisbetanem-dshi- T 0
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4.2 Bstiety ywappinz dperatnrs in Indos

Bamery swapping operstors i Indis are companies that provyde s umque cheseme sofuton for
electric vebicles (EV3) by offense batiery swappeiE services: [hese ppermiors focus on
eztablisling & petwork of swepmng etstions staeémcally locpted to promde tmely amd
convensant battary exchaness for B owners. The battery sweppiez-model-awms to addresz the
chaltensss of ong charzing times snd binuted charpmns msstrucine, providing 5 swilt snd
efictenT altematve.

Some of the major battery sweppme player are a3 Iollows:

| [ . Eareery swapping e hatieiy
5 No. el irpigon “E:'E: for
1 301t WE W
3 2028 W EFw
E 5 W, Jopedy
I 2018 WLIW
3 N} 2010 W 3N
__
@ eS]“]"’l Ito 2013 LW
¥ Ch{]rge up 2059 W
i T WIW
e | u EatteryFm! | 20 5w

el |1 1= "L_:r' =T ':f'_.—_.":.'.;_,
i) SUN Mobility:

‘-._'_" Llohlit’s viuon iy to create 1 unr-ersal sefwerk of interopershiz snerey infrestrugiure
3 socelerss mass adoption of slscms mobty, The spprosch of s=parating battetes from
‘-.?]ZI.IEIE through e quick battery svapping modal addreszes the ey issbes faome elecinic
vehicles — hizh tofront cost, ranze anxiety and lonp charzitis tima The revolutionars dizitally
ensbled Pav-ss-vou-go’ rystem for battery uzazs offen sa exiramely convemient wav to rafuel

E\'e thiie fostenne adaphon.
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i) Battery Smart:

Battery Smart is India's larzestand Betest mrowing Battery Swapping Network for élettae oo
atid thrazwheelors aunched m Jone 2000, theie am i3 to revolstionizs the EV secior by
makme elecmic mobuliy umpls sconomesal and accessible throuzh 3 unigue gariner-led
meds]

i) Gogaro;

Gogore i 3 Tanwinede company fhat deseloped 3 batiery-swiapping rafuelling platfoem for

peban alesiris tvoowhseled scootsh, mopsds and motorcisles Tt also develops it v linsof

electric scooters 2nd offers its own s=hicle mnovations to vehicle makes parmens like Hato,
Yamahs Asonmator, PGO, eRleddy, and eNOVING

iv) Lithion Power:

Litiien Powter provides an Intelligént Enefey platform fior balizey swagmng infrastriscmoe I
fochees on providing swappins soluhons fof electne 3Ws and 2Ws. B claims to be:Indis's
lsrzest "Battery sz # service” operatorand provides charged Li-ion battenes via i3 satwork of
Lithics Swapping Points in Delly snd i afjscont svess of Hirvena under NCFL Esch swapping
1zkres lezs fhen J muns

v) ValtUp:

Volmgp is 3 promument battery swapping company 1n Indis, speciaiizmp 1 pronding oficient
animmsﬁmﬂih&rﬂw exchange sernees for electne vehacles With & well-estshiished network
ofsnappus stahons, | oltup offees EV owners theshilinv 1o quickly replace depleted hutenes
with folly charesd:ones, mumimisine cheepne downtime.

vi} Esmita:

Esouto i ope of the lesding battery wwappinz compamtes 1 Indis whnck offers Smas
Swappable banary, Smarn BMS & Velucle J07 systems for Electne 2-wheelers and Elecmc 3-
wheelerz. Esmuto offers 3 BB 5aa8 platforme for EV Infrastructire mansgement mchedimg
battery svappins mansrement 1he cloud-based plardform enables real-trme momrosme,
control, and manzggement of ET T Infrastroceare, as well as the capability to battery performance
anslviics and can effecnvely intezrate with third-partv systenn

vii) E-Chargeup:

E-Chsresup solutions operstes Battery Swapping Stations for slerme SWs through t53 dealer
network. The stsri-ug affers Battery @ 2 service’ to elactrie 3W drvers. They are bunldine 2
Drver Ferst platform which will enabls hisher samiines, accass 1o cradit and a2 susfainabis
Invsliboad,

viii) RACE Energy:

BACE 13 2 deep-tzch batfery swapping company which 1 buddine sdvanced swappable
Tsftenies and smart syapping netwerk for use anross all ssgments of EVs. RACE Enerzy hasa
gﬂﬁx'm:ﬁef;ﬂﬂmg'mf*mﬂdi hrg&s:b.ih:} rirappinz network A 2go-to m_HJ:E{

mzi‘eng:. RACEnermy iv sstablishino the demand for Fwappins solulions by rerofithme ICE 3
Wheelers inte alechric

el SV et




ix) Battery Poal:

BatteyPoal provides IsT-2nablad, bamery 2zmoshe
safiwars ooy sem fhat flests mnﬂegmi-:uﬂt smstnz softwars scomvstems Th= company
also works with battery manufactunng pacmers 1o preotide 2 itegrated salution to eperton

sssding batters gacks with the stahen

4 5 Opemational Bafiery Seappins Stehons

rwappnz stations and an API-first

Accorduts to The [sdis Eastpy Stofags Alliance (FESA), thérs are mors than 10 active batfery-
swappine opérsiors in the counfry, opesaims spprodimately |,000-1 100 swippits .

with over 1.5 1akh baliefies.

Dietaily of opatations! battery swapping stations oferational in differént stafes alons with shirz

of different BSE opsrators it 2z foflows:
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As mpeniioned ghove tharé sre several battery sirappins cperatory providine solutions for =-
IW and & 3W users. Plowsvér, marefatursrs uiilize vatious battery chemistries and form
fictors 1o cegts pocks thet mest theg specifications. i2ading o compleaty m baiteny
sindardrition Thetesfore prisritizing hatiEry standerdisstion hae thepotential to be'z same:
chanoer oo the battsny-mvappine market i India

(1

4 4 Standandietion of SwEnsihle
i

FhaTY

EV Battery standsrdezation mvolves the development snd implementztion of common
technice]l and dessgn spesshications for EV battenes Thee standardiestion aoms to eossre
comgpatihdaty. safety, and efficiency acroes different EV brends and models. Some of the key
benefits of batteny standardisation are as Iollowy

i Increased Consumer Confidence: Stindsrdizaticn sribantes consumer confidence in
EV technolozy. Bovers ¢an trost that they wont face compatibility izsues or safety
contermns when namz-standsrdized batienes:

.  Reduced Cozts: Sizndardizsd batientes can lead fo sconomies of scale m productzon,
rezoltng 1 fower mepmnfactunng costs. Thiscostredochon can potentially ‘be passed
op'ic constrrers. making EVs more affordabie

wi.  Faster Technolegical Advancements: Banery standerdization can dirve muovsos m
bettery techeelosy 3 manufacturers focus on imesosnnz standsrdized components,
resubhinz in-more efficrent and cozxp-affective batteries

r.  Eaviropmental Bemefite: Standerdization can Jead to the recvelme aod repurponine of
used battenies more effectively, reduome waste 2nd mimmisins the. envronmentsl
smpact of battery dizpozsl

v. Rezale Value: EVs with stendardived hatteries may heve hicher resale value mince
siotemial bovers can be Ssured of eags hattery replacement and maintzsancs

Battery standordration 2 cucml for the growdik and peceptance of slectne vehieles. as ot
addrasses mamy of the choellenges related to EV battery technology. It forterm 2 more mature
and sobmst ecosysiem,. eosprnns that EVy are prachesl and convement for consumess whls
yopporhng the frantition to mors Testainable tremsporation solutions. Same of the b=y mpach
related to £V battery stendsrdorshon are meptonsd below
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s Battery Form Facror: Standsrdization wwolves defining common ghvsics! dimemione,
conmectore. snd mognting mechanteme for stvappable battenize Thix snsiives that batteries
from different manufactuesry or providers are compatibls with 2 wide mnge of EVs

s Voltage and Caparity: Establizhing standasdized voltaze levele md capacity ranges for
fwa;pgih'iﬁ hattenes helps to enmirs its sage n 'amm types of BV without ﬂitﬂmﬁ for
amy modificanons

* Communication Protocols: Sandardized communeaticn protocels befween the basary
and fhe vehicls p-stsentia] for sesmless migpration These protecsls eaabls E¥5 1o
communicsts with the battery &0 monitor i3 stets, mansrs charsiiz and dishezine snd

o Safsiy Standards: Satsiv 13 parzmount m betiery swepping. Standerdiration anchades
zafsty fstites such as thetmal manasement ovetchaige ototection and pfevant accidents
and-ensure ihe frtegnty of swappatis batterize

o Interoperability: Interoperability is 3 kev gozl of hattery standardization It ensues dhat
batteries from one mansficinrer of provider cen be used with EVe Fom different branids or
madelz, enhancing the fleality and corvenmenes of Battary swappiis

o Testing and Certification: Standardization typically m=olves Hgorous Testnz and
cerhfication proceszed ‘o efisure ‘that swagpable batterier meet’ sstablished safety,
performance, and compantaliiv standards.

s Industry Collaboration: Achiening batfery standsrdization requires collsharation smong
EV maumactiress battery manufacturers. fschnolbgy prodiders, snd reguistory bodies
Industsy-wide apreements and consensos pley 2 crucial roie n setting and mplementing
stendards.

Suansardizafion gifort are ougoing, ond thay ars essentiad for the widgesprend ndoptics of
bartery-swappiuz. Standardization wouid stmpliy the logumes of battary napping nevorks,
pedcs cofts, and maze SFs move affedable. attragnve & corvenient for conzamsrs. Az the
ET tnduzury, contimses 1o, grow, mandardization of battery packs & swap staiion &z likely @
remain nﬂmfpﬁmﬁrmhmﬁmg the efficiency and effectivenes: of Sattery Swapping
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4% Emytz Battery Swapping Buiness modals

e battery ﬂfwmabﬂmumomjm.ﬂhﬂprw,m:mmwhﬂrn. OIS CENLTWAD
theiz dischargsd batinies for fally charged onet ot dedizwated swappins statione Thit mods]
cifers a wolution & address ths limitations ofEV :hﬁaugmﬁ:mmr_ sch 21 lonz chaczma
times and limiited avatlabiliy of charping statione Vanoms butinesi models being ssed
promicie Battery hv:upjmglnlﬁﬂumm Ellows

a, Parmmerthip model:

In thiy model the -GEM 'prevides the battenss and chaesr & subsidizsd mate o ke
apefator perines whils the cost of land and the opefalion cost 1t bome by pariner. Mamigasnce
of Battary & chargers it bome by the OEM. This medel grovides lowest CAPEX and OPEX
for tha bpesstor.

For example. Battery Emar&banﬂv'ﬂﬂihﬁadumﬁi tnzmodel. and = offenng st product
to Inerested panners This business model 1= slso Imown 25 berery-as-z-serice (Baal)

Battery St as Opemtocpartses
OEM
Bumary - Charger -

T gimeny IIIIE

T |

b. Eevenue sharing model:

In this srransement. the Battery Swepgine Operator/ OEM postesses snd oversees the charger
and batterisewhile baima 2 respomtble foe ﬁlﬂﬂﬂpﬂﬂmﬂﬁmﬂlﬂm Theland 1 shipolied
bv-a ladd-ganing azency, mnd the OEM splite & shires ths revemse with the land onming
‘agshcy, reventse is dstermined by fhe shminss from batieryswapping buminess. In this model,
both ths capital stpenditure (CAPEX) and operations! expenditurs (OPEN] are shouldersd by
the battery swappme operator

For exsmple. tns modal 19 adoptad by Sun Mobdity for tts battery swappmz stations n India.

Zon Rlsdsdery CHELE
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. Services affering for EV users by Batiery swapping operaiors
Battery swappms cpmt:;mlﬁmrj’f m}ﬁuﬂgmﬁp&ﬂtﬁ' 2 i EV wmer Bty

25 3 service (BaaS) and Mobilily a3 a zertice (MaaS) which diffsr in terms of the included
prodosts

i) Maobility as 2 Service:

In the Koblity 31 2 Semnce medal the: battery i includsd with the vehicle slonz math
additional zerces such 23 inouranes and mainiteance This comprefiansive wbeenotion-based
solution empowers clisnty, garticulsrly in the B2E sertor, to decpesss the dizes manazad by

Advantages: Mobility 252 sermice brings plisen seelans ssset lizht solotions to the markst il
increases the momber of costomers,

Dissdvantages: Mobility 5s-a service plavers acquue oamérship of the vehicie, the CAPEX
and iventory increasz and high vehiclentilation is requir=d th ensie refurn on investment.

Plavers: Three major plaveis are providine thes service —Bounce Infimty, Zvpp and Sun
Mobihity

ii} Battery ac a zervice:

Bstteryay a Sermies excluervely fumher the batters toogeem throogh subsenphoin of pav-par-
pse‘chares srangaments primanly targeting k2 B2C ssctor, whers wdividual users of fleet
operazore mamtein ownesshig or leasing of thewr respecave vehucler of feas

-

F - — E
e s

- . - - ,
e R [ > | e

Advantages: Fedueed ceptal expendituses: for Bemeey Saroice Operators compared o
Kol as & Service, goven thar vebscle oweesshep remams with fhe osar
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Disadvantages Limited reach withm BB custames bas=
Players Two major plavars are peovading thie saivies — Battery Smartand Sun Mobility

4.4 Futurstic peospacts of batery swapping m Indis

As diznussad above battery TRappnz selution prosides 3 mnoTate _é;i;:m’an:h for large scale
E¥ aicption This section cotlinet afature prospect of battery siwapoins in Indis with thesim
ef seimlutiontming the s-mobality landecine and sccsismating the ES “adoption

i) Robust Infrastruciure Developmznt:

o Esablithins = nstwork :-_fﬁmisﬂ sWapmng sations sorofd maor cities, hichways, snd
tresuporintien lnubs would snsmee sceessibibiy and convenisnes for EV men

s Collshorston with publi= snd private sskeholders to invest in infrastruriure devilopment,
meluding lind ssquisition, constrostion, snd dsployment of batfers swapping statisns will
be the key for development of battery swapping

i) Standardization and Conspaiibility:

¢ De=lop mdustrrwids sandsrds for battery modulés md conticliom o smoue
ideroparability emenz EV marmfactarers and baitery swapmids servics providen. '

s EVmanufeciurers mav be sncouraped to pdopt siandandized battery desizns snd compatibls
mierfaces 1o facilitate sazmless bafery ywappinz across different vahicle wements and
brands

iii} Automated Battery Swapping Process:

o Implement sutomated and ‘sfficiedt battery swapping systems that mmimize the time
required for sweppine, ensurine 3 kassle-frec exparience fof EV uiars

o Utilizing robotic technologies and artificisl infallizance to shable fast and aocurate batteny
sweppinz, which winld reduce the resd for mamizal inferventivn

iv) Renswable Ensrgy Integration:

o Incofpossie récewable cnersy spurcss such as solar or wWind &t battery swappins siations
to reduce dependance on the znid '

¢ Implement Eergy storade sololions 1 store excess eréwable snergy and provides relinhla
and unirterioied power supply to the battéey cwappies sation.

v} Battery Lifecyele Managemnent:

o Esablish 3 comprehelisive svitem for baftery lifecycle mansfesnent includice batiery
monitofing, mamienance, and racycline -

o Implement efficient battety monitonies systems 1o track basiery hestth performances md
degradation émabling proactive mantanance and replacement, of requirsd

o Dewzlop parnenlups vt recvcline fitms to ensufe meponsible and éhvironmentsl-
Friendly dispossl of snd-of-1ifs batteries.

vi) Collaborative Approach:

¢ Fosier colfaborstion betwesn EV mamfactofers, balieny techoology prowiden,
infrasimictore developers, and scvermment agencies 1o doee the widespread adoption of
battery swapping 1o Indis.

« Esablish public-privaie parmerships (0 overcome chatlenze: related to fundine. resulatory
framaworks and technalozy sdvancements:

By embracing fommnshe vinen Inda can tranefoem ity <-mobility sector, mains EVz 2 viabia
sad sustamanle transportation choice speaially for e 2W and = 3W ssgment
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5. Government suppaort to promate EV adoption

Govérnmant of India (GST) hes been promoting slectric mobility for more than 2 decade now
bowgver, the EV sdepting gainsd significant momentum i (2oent oase with the intredustion
of progressive palicies and regulations by the Caniral 25 well s the Smiz Govemments. With
siolutiog of technolosy and introduction +F conducive palicier. EV'r 272 fiow ¢ par with therr
ICE counterpart and are even supesior to ICE vahicles in terms of lower cost of awnershug,
reduced dependence on crude oil and does not pollute the environment EVs offer & wide
spectrum of benefits meluding economur: envitonmental, snd operairons! bensfits over the
cenventiona! fozal fued-ponered vehicles, With imreduction of progressive policies, EW sales
1 Indis witnessed 2 CAGR of morethan 30 % overthefast 3 vezrs

Dhrinz COP2S, Indm has committed 1o raduse ity smizeion intensity (of i3 Grosz Dotteatic
Prodyct) by 4535 from the 2005 Teve] by vear 2030 Te sadiice emissions from the road transpert
zector. Govemment of India has underisken vanons proscinve steps | mutafves o the recems
past and throngh st symizines has yutisted coerdineted sction plan to develop e-mobylity
ecosystem i1 the country by mtrodnong facel snd son.facal meentrves formesmiactunes and
sdoption of EVL

5 1 Current Indian policy and restilatory s£2ima for promction of EV

Progressive EV pobicies at Ceniral 2nd Stare leve! enspred sccelersted adoption across the
country in the lagt decade, The dlustration below provides the list of polictes and regulations
notified by the Govesnment of India to accelerste sdoption of alectne mobilery wn the countre:
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£ 1 Central Goeroment Imtistries

the Naticnal Electric Moty Mizsion Plan (NENVMP; 2020 i the vwear 2017 with &= objechive

1t EV g




The target of NEMMP was to achieve 6-7 million safes of hvbrid and eleciric vehicles by
vear 2020,

FAME Indis Scheme

As part of NEMMP 2020, the Department of Heavv Industry notified Faster Adopticn and
Menufactunng of (Hytad &) Elsctnie Vehicles i Indis (FAME Indn) Scheme in yezr 2015
with total finaceis) outley of Bs. 785 or for s penod of 2 vears which was later extended 1ill
3" March 2012, the scheme focused on four aress, camely, Technolozy Development,
Demand Creation Pilot Projects. snd Chargme Infrestructure.

The demand incentive was sxtendad fo =EV buvers in the &mﬂtmh:d\ ﬂn!h&pm:hm—e
price of EV3 1o 2nconmze wider adoption. Additiomally, gramts wers sanctiotied fzg Pilat
Projecty, B&D Technolopy Development and Poblis C_'h:ng:ug Infrastructure pader the
acheme Inthe first phage of scheme, about 2 80 lakh xEVs were supported with 2 tota] demend
incentive of Bz 332 Cr. Furthemmore, 463 buses wese sanchened to vanons ohies states under
thiz ackeme,

In Marck 2019, DHI notified Phase I of FAME Indis
sr_hfm.ﬂ il totwl l:i‘l:l.dgﬂ&t‘:‘ E'—Hi!l.‘n :l""q_i Lﬂ'{‘ﬂﬂ Cr
f,‘;mh Pz 366 Cr commeted expenditore of Phase -1}
for & pencd of 3 vesrs (20I122Y) whach wes later
extended till 31 Niarch 2024

The ohjective of the scheme i3 16 provide upfemt
mcantives an the pomhme of EVi  sppon
development of EV charging infrastactire end create
gvrarenss: on bepsfits of EV adopuion.

* Demend meentives

s Charzing Infrastrscmure

« Adpumstratres Expanditure weloding Pubhierty, IEC actiities.

The scheme s to deploy around 1362 lakhe EVs aceoss all vehiole categonies. The eategory
wize EVs to be supperted, subsidy beinz provided. and the tom] fimd suppont for different
zezments of electnic velucles ace ilusssied below
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‘Furdhermore: 1o senction, implement zad momrter projects under the FAME-TT an mer.
mustena] panel utled “Project Implemsmtation znd Sancnomng Commmize™ (PISCh was
established bv DHI in March 2019, The PISC iz chawed by Secrstery (MED ‘and {ncindes
niembers suck s the CEO.of NITI Asyos, secreiariss of varidus mmistries mamiély MoP,
MNRE, Finance, MoRTH, financial advisors and directors of varions 2¢socistion™ The PISC
plavy an impartint rols in gerforming the following Factions

s Sanctionme projects undes the FAME [T scheme

» Miodifvmg the coveszge of various components and sub-comoonents of the scheme
o Moddvine lmuts for fend allocanen under the scheme:

+ Anngally reviening the demand meentive under the schenie

o Annually reviening velicls-wie capping of incentive. 2nd

" Dﬁ-.:tdm.gﬂmﬁ Ehﬂ_'.ne parameters o ensage tﬁi&:ihmgi&ﬂmﬁmh;n

To suppoit the deglovment of public EV cherpin= infrastrictuse within citias ahd on connectad
HishwayeExpresswave, DEI isssed two Fals thronzh which 2377 public EV charping
stafipns yrere sasishoned in 85 cities and 1 576 public BV charsins sishions yeéce sanctioned
scross 16 sanional highwavs and O mpeessways, ' -

Tha development of public EV chargins mfrestrocturs within ertses foctises od the deploymant
of boih slow dnd fast chargine stations while on kighwavs and expressways the focoy wian o
provide 2ecest mainly 10 fasi-charzing sianons. The tables below promds the mintmuim number
of public cherzins pomte suns sequirad por chacgms stafipn te qualify for whaides under the




Type of Hﬁﬂmm?!_ Minimum sumber of B
Charging Number of EVs 10 be charged Mandatory Chargers
Stations Charging guns zimuitansenzly

¢ Bharat AC 001 IDEW

Slow Cli . y ) i{i—:ﬁs of 33 kW
Staho - :
m v Tipsl AC Cherger
{mummum 11 KW)
CCS O EW ar
Fast Chargnz '
' ® 3 pify
Statonsy ¢ Sugher ragsery)

¢ Bharmt DC 001 (15 V)

dadls 17 PCT spatificazion for highways & sxpresyways under FAMET]

— e P — . e |

' Typeof m:mhlnn EV chargers ateach PCS (st ieast | Iype of optional EV

one 3t every 25 kms on both tides of Highwav/Roads)  Chargers:

“Fast chargers - ' o  Bharst AC-00] (10 W)
3t lesst ome CCS 1T (Minimumy S0 kW) ot CH38MO | o Typed AC (2 6W)
{Mantmum 30 EW) oc higher capacity and on=DC 001 (15

| 257 {

Az of December 2022, gccorden to the dats avmlshle on the MHI dashbozrd 83 public EV
charpmg siations ars ogefaional in 12 cities. Additionally, Zrovnd 13 lakks EVs heva been
':‘- = mru I_I tb ; I. - ;

Toexpedie-deployment of public EV cherging stations, MHI amended provisions m FAME-
11 scheme. In this cantext. 7432 pox public EV charsins stafions have haes sanctionsd to Ol
Marketing Compames under FAME:TI (IOCL-3438, BPCL-1334 -and HPCL-1660).
Additicnally, subsids (bp 10 80%) i52lvo beinz provaded for upsheam mfrasimctore.

Production Linked Incentive {(PLI) Scheme

The Produsticn Linksd Incentive (PLY) scheme affers financial incentives 1o boost domestic
menufsztunng of Adeenced Agtomative Technology products and sttt mvesiments i the
amomative manfactannz value cham Prime ohyectrves of the scheme inclhude overcoming
cogt disahulities. czepting economies of 3cale, seneratine employment. busldins s rotmst sapply
chen 1n #ress ol Advaneed Antemotice Tﬁhﬁﬂ!ﬂg}' produciz-and mohtshag the Awiomobile
Industry to move up the value cham mio higker value-added product

Produchion Litked Incentive (PLI} Scheme was mircduced for manufsctunng of Adencs
Chemigtry Cell (ACC) to r=due mmpost desendence on ACC battenss The scheme Toresees
setting up of 2 cuymulative ACC memufactunmg capacity of 50 GWh for ACCs and 2z additional

™




simeilafive apacity of 5 GWh e Nichs ACC Technalogias, with a budeetary ditlay of INE,
18,100 erote

Phased Manufacturing Programme:

The FAIP Scheme warlzupched with the shjective of domesuc manufscunns of EVe ralated
purts 2nd-aszembiies (o ncresze domestc vElse addiion and cepsciy bmidies wiiun the
oounlry.

» The Phased Monufactursng Programme for<EW parts was latnched on & March 2018 ond
farther revised an 18° Apnl 2018, 13% Mav 2020 and 29° Sep 2020 with an obpective of
promoting domestie masufsciunne of EVi, fr sszemblies | 3ub-aszzenblies snd parfs - sub-
peris. The PAIP scheme for xEVs included aeross all sezments (e 2W,2-3W, ed W ks,
estucks, Leyop cells Battery packs, end 18 poants mchsdme creunt bresker. on-bosrd
charger, chatpms inlel vehaie contral ufnt traction battery pack ate

» The Photed Manufacturme Prooramme for xEV charger parts was lasached op 2
Wovember 2021 and wes revized en 07 November,- 2025, with an objective to davalop
mdigenonz manufarninnz of EV charzers: ttz.sszemblhes | snb-aszembhes, snd pasts: sub-
petiz S eheibdity wider FAKE I soheme The scheme mcludes 12 tieme wrth mumemom
¥ of domzetic vaiue addihon m manufstunns snd efschve indigemirahon date starhmg
1% December 2021 '

§.1.2 Ministry of Power (MoP):

The Minsstry of Power 13 the nodsl mmmerry for deplovment of charzing infrasirucoure across
the countrv. -In fermsz of verrous-sakeholder consuliations charsmg nfrastrucnere was
rdennfied as one of the mayor barmers to larze scale EV adopuon. 5oP. clanfied i 2018 thar
cherzins EV battenes through charming sistion doés not wvodve any. of e achvities namely
transimtenion  diztnbuhon - or treding of alecthicity. Thersfore. it does not fequire dny license
sader the provisions of Electriciy Act, 2003, This initistiva fomisd the baskbone of sapid
deplovment of public charzine infrastroctors across the coanfry.

Furthermore: MoP 1ssued suidelmes & standards for Poblic Chargng Infraswrucmrs for BV
op 14123018 These guidehne: were subsequently’ temysed | smendad-on 0L 1031019,
(t8.06. 2020, 14.01 2022, 07112072 and 27042028, A suimmsry of the Iatest convolidated
gnidelines & standarde issvad by McP is a2 follows:

1] EV Charging bunness has been declared as 3 de-licensed activity™

1) Serting up of charging stations does not require any license undar the pravisions of
Elactricity Act 2003

3) EVs owners can charge their EVs at residence/offices usieg thawr existing electneity
conpectiens

T




4) DISCOMs are cbligsted to provids alecisity comnechion o Puble Cladzue Stahion
(PCS) within stipulsted fimelines 3= mentiored m Electminty Rights of Comsumer
Bul=s (20207 PCS shall ke provided comnechion within seven davy in metro cities,
fifteen davs in other mumicipal areas and thivty davs in rural areas. Withan thess
himebnes the dirmibution hicensess shall provide pew connection or modify an sxehng

Conmeritem.

) DISCOMs ar= permutted 12 leverage funding from Revamped Distribution Sectar
Scheme fog zeneral upsir=sm infrsnctins spmantation

&) The creation of web portal and mobile application for dambase of public EV
thesrpies siphone i India

1) The Burazs of Energy Effictency kas been nommated s Central Nodal Agency for the
rellout of poblic EV charsme mfrastrocture:

3} A simgle part EV rariff for public charging stations, where the supply tariff o PCS
thall not excesd Averass Cost of Supply (ACal8) till 31" Marck 2075 The same fanff
thall be 2pplicable for Battery Charsine £taton (BEES)

¢) The tariff applicable for damestic conumption thall spply for damestic charging,

10} Intreduction of thé Revenue Sharing: Model (Fr. 1EWh for Gol entitiss &
Re LEWH 2x floor prics for private entities) to 33drers the land availebiluty soncem for
settiniz up public shersing infrastructte

11} Specufving cetling himits on zervioe charges being I=viad by public EV charge point
epzrmiees on M2 EV codomers to recover e oot of servicing fhe Sapifal mnvesiments
rexcledine GST) made by it in sstting up the PCS The amendment sp=cifiss 2 cefling
of Rs 1.50 per unii and Rz 3.30 per unit of electricity uzed for tlow AC charging of
EV: at PCS during the solar and nen-selar hours respectively. Additionally, a
celling limit of Rz 10 per enit and Rs 12 per unit of dectricity wzad for DC Fast
charging of EVsat PCS during thesolar and non-solar hours respectively lias also
been specifisd.

12} The cast of supply by DISCOMs ta .5 publie EV chacpinz ststion shall b= 0.8 fintes
ACof during solar honrz and 1.7 times AT0S durnns aon=soiarbours

These provisions i the Revized Charging Infrestruciure Goidelines & Smandards, has
been a corner stone in the Indinn public EV charging paradigm and has broeght pubbc
EV charging ro the centre stage of onzoing discourse on public EV charging ecosyatem n
the country.

in zddtion 10 above-gmdeline: Bureau of Energy Efficiency G‘ti‘? EI,EM'G
lsunched *GO ELECTRIC™ Campaign in Feb 2021, to sducate
the poblic sbout the benefits of e-mobility and slactme coclons 2nd m




make the potential EV evieers awaes abopt the Goismment mrentives Tor fastes EV adophion,

BEE alzo {sunched TEV Yatrs™ web-poital, webeitz & mobile apphication on 147 Decamber,
2022 wth-the abtectrve of creshing awarzsses a4 to promote e-mobiity ' thes countre. The
ostal ks bess devalopad 1o svolve 25 2 National onling datshase of operationsl peblic EV
cherpme stations, m the covmtry. The deisiled fesrores of 'EV Yatrz” web portal. websits and
mabile spplication 13 mentioned in the below section

Addpsonalty, BEE a3 CNA has teken the follosving mmanves for accelerssed deploymentof
public EV chaspmz infrastrisetiss dcroes the countre

o Devaloped Action plans for accelerated deployment of Public EV Charging Stations i
‘D megs cities hoving populahon of 4 million plos mamaly Delhe. Benpalum, Surst,
Abme=dabad, Pune Mipnba Chennay Kolkats, and Hederabad

o« EBEEz mppumng.ﬂﬁt&}'edal Apentes m treation o EV Aecelerstor Cell m seven
states: (Maharsshtrs, Delhs, Temi] Nadu, Telangana West Bangal Gurara pod
Kamaraks) under "GO ELECTRIC Campaizn Cumsntly, Maharsshirs: Talangsns,
West Benzal end Tamil Nadu bave esablizhed EV Accelerator Call while ssting up of

" Accelerator Cell anres: 3 siates 15 vader progress:

+ BEF developad a Guidsbook on EV Chargine Infrastructore in India for the use of
Siates, State- Nodal Azsmciés, and ofher State Azéncies with the objective of
lughlighting the: Coniral 3nd Staie Lével mitistives requiring hermonizgtion to
Arzelerate deployment of public BV chargms mfrastmtiure inlndia.

5.1.3, Miniztry of Housing & Urban Affsirs (MoHTA):

o TheMinetry of Housine & Urban Affars played & key role m amendmg bulding bye-

Ly to f2st-track the development of chersmy facilines m commercral apd remidentisl
buildins complenes S19HTZA smended hodel Buildine ByeLaws 2016 .m vear 2018,
spaoifymng that 0% 0f fotal pariine faciliies m residential and compxsrcisl complexes
must be allotted to EV charming facilimies: Addmenally, bmlding premizes shonld kave
2 sdditronsf pywer foad, 2quivalent to the powes requirad for afl charome pomnts (m a
PCS) ® be opardted simultaneously, with & safety factor of 1.25 times MGHUA has
also amended the "Urbtan 2ad Repioas]l Development Plass Formulstion znd
Implementanion Gudslmes— 2014 1o inziude the fomulations of norms snd sandards
for che: ping infrashructore in city' infrestructuze plannins

o T ineresee the mods! share of 2lectniz bmus (e-bus) bazed public transport in Indian
cmies. MoHI A lavnched "Phi-sBus Sews’ acheme o Angust 2623 The scheme will

angment ety e-bms operations by extending Central Assistance (CA) for 10,000 electric
bus operanon oo Fublic Prvate Parmesship (FFF) model, develop bus dapot mncluding
‘behmnd-the-meter power nfrpstrorire:

s




5.1.4 Ministry of Finance (MoF):

To suppott the Make tn Inda” mritatrre of the Govarnment of India. the Mitistry of Fisgnce
ratwrnslived sHsioma dity fof vantts vebicle caegones baftery patksand colle'm vear 19,
The MoF stso'reduced GST rates on the purchase EVs from 18%4 to 3% and snnounced income
2% rebate on Josn repeyment taken for porchase of EVa. Addinonslly, McF, reduced G5T on
{ stimum-fon batteries fom 289 10 13%

5.1% Ministry of Environment Foreut & Climate Change AMBEFCC):

Tha Mmiztry of Environmest Forsst and Climate Charze nofified Battery Waste Maniscement
Rules, in vair 2022 1o strengthen the ecosystem for handling and disposing of batiertes scro=s
Indiz These rules operate o the principle of Exterided Producer Responsibility which aims 1o
establith accountability svery plave: in fhe value cham_ incloding central and state anthorifies,
ensuring the collection end recvelinn’refarbishment of vzais batferies and fhe use of recovered
materials fFom frasts imto new battenee It aimts 8t cestins an effective mechaniem for the
dizpazal of batteries 3nd siwurs oubhe safsty '

5.1.6 Miniztry of Road Tramport & Highways (MoRTH):

The Mmisiry of Réad Transport & Higlnvavs holds the retponubildy for formulatng policies

a::ud- reaplations felated to read trameport It activelv conibribuie to the promohion cf EVe b
itreducing nop-financial messhiver, mch = rslucing’ road Bk, improving parking

infrastricturs and grambine pronfy lans accese amenz others. MoBETH mirodused the

folloiwing tatiatives 10 promots elestno mobility in the country:

e Exemplion of EVs from quiressént of pastenser traporn parmit

« Introdtichon.of 2 Gresh license plte mark forall EVE

o Advised $tete: fo mumimire read ex on ENs

s Permitt=d sale of & TW and = 3W without hattery pack

o Amended Cemtral Motor Vehicks Pules (CMVE), 1950 0 allew license 1o drive Geariens
Elsciric Scoctare snd hLﬂupmJ. 0xWEa board batiery = for 16-18 vears aze oroups.

« Paleased policy muidelings for developmesnt of wayside aménities along national highwar
& expresswavs includine elestric vehicles charzms stahons. '
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5.1L.7 Minictry of Peiroleum & Natural Gas (MoPNG)

MoPNG, miponzble for dutnbunon of fossl fie] asross the coumty stared promotins

alternnte foels ol has committed to redoze &l impoit Sependancy Below are the mitiatives
taken by MePNGE:

e  The 3inistry of Petroleum and Natueal Gaz (MoPNG) revised the smdshnes: for
gsrthoranin to merkei transporistion els, sumng to promote szseof dome bosiness and
encoursss provate mvestmeant in the retail sextor. In addinon to conveahional fusls: the
anthocized estheg are tequered to mmatal] faceliftes Sor markstme 8 lezdt ons new saneiath
alteraste fuély sochas Compressed Xamri! Gas (CNG), biofusls. Ligushed Nahrsl Gas
fING), clzciric vehiele charpine pointy str 2t thelr propcsed refml outists (2.0 wthin
fies v=ars of cperstionatirshion of the saud outi=t. wohect to e entrly comolvine wiin
vaous ciber staiviory soidelmes

o Ol harketene Companies (iOCL, BPCL and HPCL ) tave onderinker 3 commtment o
egtablich 77 (00 EY chargene otations m promment cities and Nations] Highoars actoss
the-courmy by December 21, 2014, The proposed diztmbution of these siatweens includes
14,000 metaflsnoss by Indien Ol Corporstion Ltd (IOEL), 7,000 by Bharar Petroietm
Compesanon Lid {8PCL), and the sememmp 3,000 by Hmdustan Peirolesm Corporation

Led {HPCL).
5.1.7°GO ELECTRIC® Campaign

Peslizin= tke imporiance: of swarenezy for larpe scale ‘EV adopnon in the conmtry, MoP
[agnched 3 mationwide swarenas: sempaizn GO ELECTRIC an 187 Feb 2021

[
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The primary cbjective of the 'Go Eletine” campaion is 1o
cTeate Twarensst smong msiess shout the benefity of
tnnmitisntng to Electrie Vehicles (EV3), including sarious G.rﬁ E“m In
wtiatever undertsien by both the Centrel and Stase
Governments fo znbasce acceptability of EVi: and

Electncal Coolang. "GO ELETTRIC campaign 1= bemns.
mplemented through Swie Nodsl Agenciss (8MAs) demsnared by respective Spwes w
coordmate detriities related to rolliny out Publc Charming Intfrsstrusture: Undesthiz o cimpign,
Werkskops, Webimars, Technical talis Semmars 3ad rosd Shows are being orzanized W
connectwith fie mazses afd spread the messags of goins sleciric. Ths reduction m ks mmport
Bill of cruds would be the ooteome of the canrpaizn 3 more and more consumers adopt B35

i a preferred choice when buving e vehicles over the sext dacads

The Buean of Ensrzy Efficiney (BEE) ke bean dasipnated as the Comeal Nodal Agancy
{CXA) te Tarilitste the deployoment of chargme mirasirocturs actoss the counfry, provide
financeal suppart to State Designased Agencies (SDAs) for imolemenung consumer smarensss
propremmes mder "GO ELECTRICT, and coordinate with relevont stakeholders 2t both the
cenmEl snd state levels
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Pirtarial vepresamtanion ‘GO ELECTRIC? aotivities
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5.18 “EV Yama'

The Hon'ble Premdenr of Indez launched "EV Yo" website, web-portal & mokale applicanoen on
December 14, 1022 with the obyestive of creanas zwaremess-among ths EV nzess and meszes:at
lerze to promote e-mobidity i the coumtry. The ponal hss been develoged 1o serve 3= & Nanoas]
cnline databeze offennz nformation oo cperstionstpubhe BV charsing stenons. i the counmry
EV usery can cenvemently check the avaulshility of the mearest compatble EV charser for they
EVe alonz with sssssains other related zermices

Features of “EV Yatra’

Some of the notable featnres ¢f EV Yairs 3

Smzle point for locstins operational PCS aeros the couniry

Seamlees regisiraon ¢f CPD

Comgrehensivz dashboard

Swizle pomt scosss for Cantral and State Govemment Schemes far & — mobilite
Vanows toals s salenlstors for EV Daers '

Foute Plamner for locating B Usens slone the route

‘EV Ystrs® Website:

Throsgh "EV Tatra' webuste, weers can view the cumesntly operational public EV cherping
sizlsons across-the country, slong wilh they detasls such 33 connecior type. availabditv s=tus,
cenisct pessan, while mamigehng to & particular charging siaton. The web portal hezhhichis
inttiatrees 12ken by the Centeal 25 well 55 Siate Govemnment along with the vanovs-actvites
betng undenaken by the states pader "GO ELECTRIC” campsizn Addsonslly, vanioos ools
‘calcolstors aviilibie on the portal 2an be ghilized to estrmists rGnnme cost fcost/ km). enary

cost. compatizen of vehicles, and the cverall swnership éost of an slectric vekitle:

thEts TV THges




‘EV Yatrs” Web-Porral:

*EV Yairs' portal and websiie serve distinct foles in the EV acosistem. The "EV Yatra’ Portal
is 3 exclosively dengnied for Chiares Point Operators (CPO) to resister theis operations]
cherzing siations In the portal,. CPOs can seaily rezivter snd mput nesssary icformation sbow
their netwark of Public Chaepizs Stations (PCS), with the fenibility o undits this dana
pﬂ:ﬂﬂ\ﬂ]ﬁr Tﬁnpﬁ:ﬁiufamlmﬂﬂmmg;themmlhfﬂmfhng&m&tuﬁm
{CCFD) or open ’iFILwhmhmﬂmm:&uih' socesmble and downloadshls fom the web
porial

A standout festurs: of the EV Tiir' Portal & ity capability to sireamline adminierece
p;acmﬁ:ml’ﬂ:_ra:mp: whzn 2 CPO applies for an =iacirical connection for its PCS,
they can directly upload slestrivity comnecon seceipty/demand nofes cbtained from
Distribation Companizs {DISCOMs) onts the portsl Furfharmore the portal allows CPOs 1o
u:gtﬁ:nmﬂfﬁm qﬂ:mmmmﬂcm!a estzhlihing = ssamless s

Meregres, the portal offers = comprehensive dashbicard Through thus dashbozid, both Stats

Nodal Agencies (§NAs) and Charge Poinit Operstors (CPOs) a8ier securely lozzme 1nto thais
mmﬁtﬂummﬁgﬂpﬂmﬂmmmmmmm
espactive states. Thit centralized monitoring svstem snhances the oremll mensgemen and
coordmatien of charzmg mfrartmotre. promoting the widespread adoption of slactne velueles
wnthe remen.




‘EV Yatra" Mobile Application:

‘EV-Yatra’ mobile application. developed by the Burezu of Energy Efficiesey [BEE), zerves
sz s vahuatls tool for EV users_offermes wvehicle navipition to the medreet public charzer.

The oplicshog uhilize: GPE coordingtes fa provids realtime data on the types of charpens
available ot the shtion cherser svmlability, prevailing EV chersiris tanifis, service fees, 3nd
cther ralevant mformation. Cuerantl available in Enslich and Hind), the applicarion undarzoes
frequeit updaies and acts az a platfonn to gather conmmer feedback for conhnmous
imgprovement and enhsncement of ie featurse
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6. State e-mobility index

The adaption of lertnic mobility in Indis has witnessed & spamificsnt uprving in recent Yeats
The ntreduction of vancus polisiss & repulstory imniatives by both the Cenral and Sime
Govemments, alogg with fiseal and neq-fiecal ncentives, hae orovided a subsizatal bosst o
EV demand in the coumfry. Favomable sovemment pohisies mpporting the zrowth of EVs,
coupled with decreasine EV battery cests ere expected {0 drve exponsotial espansson m EV
sdophion acrose India

ASEV adoption intraases, thére 145 2 need for 2 supportive policy Framework and regulatory
remume Thie includes the provition of safe scesuble and affordable EV charminy
wifrsstructore, tmplementing 3 mass swareness campmizn on benefi of s-mobility snd
adoption 37 best poactices from leading states fog rapad EV adoption in Indis States and UTs,
beme responsshie for cresting en mmpact theough the mecessiul mplememateon of anv
progrem, mus aszs Thew preparsdness to become EV Peady,

Ia view of the abcve BEE his seered fhe implementation siwing of smability programe a
the sinte fevel huoed oo 13 cntens These cratens sfromphss TANOUS aspects. melnhne
provisions in state EV polizizs, taniff ralsted provisions in state tannff orders. the deploymmem
of public £V charpine infrastruciore, -mobility gvarenes: sctvities. and the promotion of -
moelality m public teprsportation. 3oeme of the dentefied critersa that would promote. the
development of EV chargmz anfrestructure withus =tstas are-mennioned balow

2z Awvailabiliy of concessional land for PCS deplovment:
'hwnﬁfaoqm_hnduaimrﬁmm factor that impats the Fraoeea] viabality of oparating
21 EV chersinz sigtion Jdemhification of fessible locations for deplovment of public EV
chargmz infrastrugiurs s 1 ke'r challenze partichlarly in the: urban sress Providing sl
=lishle and accenikls public EV charzing mifastructues 1 crughal for allevinting ke
parriention of fahis Rkt Smuna BV G

Az per e retized goidalines & standsrde invued by MoP dated Fannary 14, 2022, for Public
-‘.'_‘h.ms.;mﬂ imfastrpcture, land available with sotetement ‘public cotities shall be providad for
imstallatian of Public EV Cherzging Stahons t= 3 govemment/pablic sxiiy on a revenye shanmp
banz ot a fived tite'of B2 DEWhR. Additionally, i case of govemment Isnd bame providad o
3 private snhity for PCS instaitation, the lend vall be provided throush 8 heddine procsss wifh
a2 floor price of B 1Wh '

Inwsew of fhus provision betng miroduead by theMoP, Government of India, tnitiatrves teken
1o faciliate development of public EV charzmng stafeons 2t Ssamble: locanons have bees
exammad:

b. Levy of demand Charges by DISCOMs.

Fixed or demond chargas for an slecindity connection 1 Javisd based on the danctioned load
by DIBCOMs on consumens This charge iz paid irreepsctive of the actual snerey usazs
Conriderins fhe low demand for EV chargine during the: saify ghess of BV adogtion,
exempticns of demand charge for EV charging conmections may enbiance the busitiess case for
eettins ip public chargs poigts.




I ths cotitexs. Mmisiry of Powes fuwouzh its reveed gusdelines & standaeds Zov EV charping
m&a&uuc::.:r:dm‘ed Fanuary 14, 2022 nciified orovision of Hneis pa:n tanff (warane :lf.lnd
demend charpes) for public ]:__.'-.. chargres stahione and battery sivappins stations il 31 Adar

'rn*u'

e

Throush this criterion, the complisnce by the stat= povemmeant i warvins off fxed slaomisity
demangd chacre for ouble EV charzing siations hes bedn esamimed

c. EV zupply tariff:

Wost of the $tare Elecmedy Razolatory Commiraon have created new tanff catezary fos EV
charpme statsons 1o thew respechive tarnf orders

hioP-throtizh reviied Suidéles and standards for EV charpins infrachocture, epecified fhst
1aniff for supply of eleciricity to PCS shall not efvesd Aversge Cost of Supply (ACeS), dll
31.03 2025 The same tariff shall also be- anplicable for Battery Chargine Staticns.

Asieszing complisnce of states with MoP zoidelines & siandards o éssentad as orevidice
subinndized EV chzom2 tanif would seducs opershional cost of EVa, thuz encourasins
widesprezd EV adophion

d. LT lead limit for EV Charging Stations:

Currently, the LT load bmit 1 the country vary from 30 KWtz 1680 &, Incresse mm the LT
load limit would be benshicial for the EV charpe pount opéarier 23 thiv would allow them o
wnstl] fast FY charoees without the szed of infrestruciure supmentation. This zhlichty the
stztes thet offer amore faveurabls landicspe To charze point operaton in terms of higher LT
lead lamit.

e. Availability in urban area [ 9 2q km:
According o the hloP revised gluﬁhlmrq;-.l{tandﬂds there should be st least | charmng
ststion withis a:20d of 3 ¥m =3 km in whan arse Thes critemon anshyzes the states’
preparedness m catenng to the charging demand of existing and gpeommg EV3 and this
mmﬂmemﬂmhiﬂ?pndﬂm

Avnilability of number of o i on hizhw

Nat:onal Highwav i Indis spans Eppmmms-:—.h 144835 bmy With the continsots expaansn
of the hizhway network the sitatemc placament of PCS at appeopriate locanons becomes
ezsanhal forsddrassine the iﬂﬁfﬂhﬂﬂ.LfTﬂ.ﬂEc’m‘ﬂ‘. fer BV

rati

MoP, threuzh revized gtidehoes & standards spscified thet at lezst | charsme stafion shall be
avatiable atevery 23 km onboth sides of mghnvavs © rosds. Addmonaliv, for lone renee £33
and ' orbeavy duty EVe ke toses | trocks; etc- there shall be at Jeast | Gost chargieg siahon at
every 100 km. ore onesch sade of the luzhway | rosds

Fusthemmore: MoR. TH conssdersd EV charmng siznons 23 one of the war-side emenities to be
sst up alenz Namens! Hishwav: Addimonsily, under FAME N scheme, 1576 PCS ar=
sznctiencd on 16 axteonal zhwavs snd 9 exprezsways scross the country

g4




g. Ratia of EV and EV charger {slow and fast);

The deployment of an adegnate numbey of public EV charsing stenons i= exseanal for the
widespread adoption-of alectnc velucles: In 2022 Indis witnessed s mprd meresze io the
deployment af publie EV chargme infraziructure; with 19,748 PCS deployed, compared 1
2926 PCS o the precedms vesr

Fast EV charzers are more effective in-catenng to a.larges number of EVs compared to sbow
EV charsers. primanly due to thesr higher KW capacty. Moreover, fas EV charpers sddress
the time anwiety of EL nserz, 23 slow EV charpers. woth ther lower cirrent haadime capartty,
aizmﬂteumem charge an B Therefore more wetghtages has besn sszigned 10 this entenion

= fimther smmlise the matie of EVs o deploved pubhic chargers, the eriterm have been
z_s'l:d.tndedmiﬁmpm:h the rafic of EVs to Slow charzers end the ratio of EVs o Faut
charzern

h. ‘GO ELECTRIC' Campaizn:
Awaresess sicnneal fordaze scale EV sdoption and mn thes direvsion; the 5 ; of Fowes
lzunched a natcnwide awaressss campaign, "GO ELECTRIC mthevear 2021 The objectros
of tise campacen = o create:mkarepess ghout e-mohlty benehts among peblc &ad r2nom
=tate agencies through EV roadshows | salhes, welinars for relevant e-mability stakceholders,
technical tatks for inowiedoe thanng on e-mobility. sodic, and pnntmedis such sz dismmbubng
pamohlers_radio nosles eto-4sof March 2023 230 mumber of activites have been conducted
by sfetes across the coundry

Thus <ritesion i= essential, a8 sistes pliy 2 pivotal role m implementation of "GO ELECTRICT
Campaiza to Shsurs it reaches to mazses in the urban 2¢ well as roral aréat

i. Subsidv for PCS deplovment:

The deyimmgm of public chargme mirastrootore requires signdficant myestment To facilitate
charze point cp2ratnes in deploying PCS. ubandy of Re 1900 crore was sanctionsd undes the
FAMET scheme Additionslly, various state Efﬂmmrhrumjndﬂl proviions for fiszal
icentrves for fhe deplovment of bofh slow and fost public EV chatpme stations m thair
respective state EV policies. This cetenon compares states haesd on the tofzl subasdy provided
fior the deploirment of both slonw and fest PCS.

Fusthar, to analvse the subsady for PCS deplovmeant tha sritena has béen sub-divissd info o
garts namely, subsidy for deplovment of slavw BCS 2ad eubeidy for deployment of fast POS.

j. PCS sancrioned under FAME-TI-

Under FAME-IT seheme. 2877 public £V charpinz stations wese sanciionad to 65 cities:
However, enly 82 public EYV charzins stahions wese deployed nill Dec 2022 Conmdenng the
slow progress of public charsmg infrastroctore. Government of India sanctioned 7 432 PCS 1o
4l Marketme Compantes. This crtersa hes been conswdered based on the pmmber of public EV
charpme statsons fo rank states

k. Share of electric buses in state transport fleer:
Conndenns the Govesnment of Indin's foruz on slectnficstion of public trameport bus fleen
and the raceat snpouncement of PO e-bus s2vwe schama, this critena has been tsken o




consdersiion S companng the tnitianes of states bassd ox the percentanes chars of 2-busss
10 the ovarsll by flast deploved by the rspective States
Presence of a State Nodal 4 or EV Charsing Infrastructure;

‘Heving an mstouhions] structurs 43 pesszsary for accelersted deplovment of evolvine
techaology such =3 electne mobibiy. In temme of MoP revized Guideline: & Stendards. BEE
haz been comwnated es the Cesirs] Node! Apsscy for rollout of public EV charmng
witastrciure 10 indiz. Swmilorly, state chall pommate 2 Nedsl sgeney responmible for
deplovment of public EV cherpme mirsstrociore acrdszs the state sad 10 a0t 25 angle vamdow
entity for proniding nedessory clearences to CPO: fom concemed state sgenocies

Uikicie thix ctitstion, staies are raaked busis availability of SNA for EV charging infrastructurs,
m. Shars of EV sales in rotal vehicle sales (last 2 vears. ie. FY2021-22 snd FY2022.23

Nehficahion of FAME India Schemme Phees 11 removed the challengeof nzh upiront cost of
EX'e among public, 2nd subidy bemnz provided by varoos siste ,ﬂ_n-,amme:l'c guSr amd abore
the FALE mhg]d:. resultsd 1m 3= E‘Eﬂ‘?‘i‘tl] o EV sales mumbers n EYZ0207% & comiparad 1O
vear Befiore: This i one of ek crfens as-wtates plav 8 crucisl rode sncreating favonzable
entironment for large scale =W adoption.

For assessing s oritenion, the EV sales number i J2st 2 yzary (post COVID 3ales figure) has
been considerad.

6.1 Selecrion criteria and dara collection

The ctiteris fior srtsblishing readiness index of siates were ielected to coter policy, resnlstory
and unplemantsthion sspects for EVadoption. Subsequentiy, 2 questivanaire wes developed and
dircolated o Stete Nodal Azéncies (SNAs) and State Dadignated Azancies (3DAs) of all siaies
anid Union Tesritotize ‘For most of the critéria i¥scmation aﬂ_—aﬂed tll FYIN2I23E, Tha
weightave assipred to each-crrtene is such that hisher weishtses iz 2iven to thoss related 1o
implementation compared to the onereleted to p@lm & regulatory catens.

Tkz final scor is the summation of the weighied valites sssionad to each eriterm. The Jconng
for sach criteris- s determmed: based on the scors range of #ach state {ranked from 010 5.3
beng the best peripnmance

The sconng mathedolepy isat Annexure A

Teda i Dvcarin el Waighenga S rmlegy

H ﬂiuurﬁ"n mm’-—dﬂdeun&ﬁﬂ-m BE S lES md!-"ii:ﬂﬂ-- W
! 23)

prid Nemimsred S92 for EVEE :Ep[urrza.! & sx .y Fnglsvolew :i-enm:m:e—ag&:v b
mj .‘ﬂcnt of serees 1o tonal mhzu&eu 200
i) e uEF‘Eammn'i]aimd'EE—_":[E—IL 500
¥ Capial wbssdy for deplovmesn of St PES (Re ) 500




¥

v BV EVSEmns fas3CH 2080
® EV/EVSE mis jdew BES) 100
% Fation o PCS deployed n highmerss ecary 3 19
) Ranioofopsstonsi POS murbmime i 9 3g:km 300
i) 17 Iood Firemit threalbiold 100
i Avsilbir oFEY Chesine meffan Ste mrifforter 200
v Dleand cherpes wrarter (Ra BTV o EVAS E.00
o,  Peovemni S realssiin of concsssmonal lnd pascel iz s EV policy oy

&mw -
Tobl 1nu
Mitsing Values

Forzoms of theentens. edequats information was not dvmlsbls throush primary discustion
with the siafer and union temnitonés Therefore, states and tinon temmitetizs ste encourazed o
provide fecessary dats i 8 tmely mesner for them toamprore during fiturs enalysis.
Addpsonsllv. we have not constdered zome of otier fiscal and nen-fecal meestives such 51
repiatration angd rosd tax exemphion pariang Tes warser, 1ot feewever, preferential treshment
on roads, ete: being provided by states; due to lack of datz availabality. List of such entena s
pronded 31 Annexure B

.1 State level anahyzis

Considerins the mitighives ke by the Govemment of indis to promote sletinic mohility
azross the tounity, niimpmvammaﬁhmpwtmfmtmbﬂt pmgnmuu_d
ltuw-!h.e.:, ste tranalating into action o8 gmdlerzi"l'heceﬁm amﬁvﬂmhﬁumldh!!;
in highlighting the sirength a0d areds whers the states nsed to make focused sfforts based on
the 2elecied criiatia

Ihsle =W Tigei




The praph below summatires the sssesement of states on earh eritedia a detailéd analyiis of
£ach sigte 1 presaniad in the subseoneat sactiong
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6.3. State E-Mobiliry Index (Detailed Analvsis)
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Maharashtra E-Mobiliy Tndes
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Tamil Nads E-Mobility Index
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Kerala E-Mobilire Indes
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West Bengal E-Mobility Index

Sl e Viokdicde -

oL i rn-.:._ =
M Whﬂl
ﬁ“m

+ Bl |lhh||irluhlq
rrriiig el 15
mﬂnd et

L ]
ke U A Bt Fhutes T
kgt = oo aul Bulysg -
P LTy

Y Ecowynbem

develspiment '

= 4 Artaremr S| i IGE
i lTaaa el

@ 0 Paam milhe B b Pl b
Spinibasrn U pai

= ()l o] D Ceaymyd Inasliniern
Wark{ing O jai 1t Ll Sale e caaline
o Ui il b Tiee el sk

Fieewii S 3V poimy -

= N
WH-IIIHIH
Hd l.'l."'?-ﬂ'l

Wim ez

Tignls

b Thigsd & e ey |0 Gk [ e e b il el ol
vhlas, Sy by gty o peseridles

Tt s S LONCOY bl pre-peiyTe A SRk
mﬂlﬂl Mgl e

ashyree w Flestr = m's oy FUTR B T £ rymr
rrrerenrre e o Ter iy

wy=—1] "‘! l'lrlﬂlll fui e ml STlading
Eladide ey A e i pmils |||I
oo g

gy faliminshys

" p— e Sy PP T 0T g W S A T
el e 0

e T 1o P = BRI P
bl ey ol il
| Ty e m e S ————Y
el TRy ety A

Sy =gy o Ly dlerpm s raseey moremy o
e, wll D) reaty ey el (S Sl el
Ry e | gt

= Wyt phdegr s By PGS B LR Ry Bty

ek A

c A e P EE R S P TR T — e T

= phmryry pe ey el e

0 e el e

= T gy ConBw e o e Sl m ey e e

ety aulgrr mgng e 110 e
emaitustay el miireser) e ety

= Pl mg Rty e iiiiion Him b ] o rdeamret

AT P ik Sl e

ket

|

WY e

Annnal EV sales - West Benzal

“’f-"- il m = B

>p ae

=2 Ji21

==

Grome 1 dema T o - W Faaes)

LY ailles, FYEST - T )
SaopiFesy] B e 901

Eresg o L-[esey i vl Rt il

bz of FLD manirmd @ TARE 3 |

Sy | B PCS | e ma T oy 5P| i
sty | Tom PO O i e T pollsy1 ey | B
% weew il OO0 EE0TIE Sl )il

5 LS pebis el PEAG i
I._'l'.l'Eq"n'Ell:'EfEP!:H 'FI::E.[ [\I

Blel. it Brtilberal FET ol bigdlhmms 722 b i
Eafic ot Comens P nwutsr oz | §wg by il

G L] i == w2, MW 2 WA Y
Crrpa= i |oal Bt PCY cwmimgpiniped

T kaed il I
O sy Thil?

. ¥

|
T

M

LI |

1t EV g

160




Harvana E-Mobility Index
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Telangana E-Mobility Index
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Karnataka E-Mobility Index
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Chandigarh E-Mobility Index
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Rajasthan E-Mobility Index
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Madhya Pradesh £-Mobility Index
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Meghalaya E-Mobility Index
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Jammu & Kashmir E Mobility Index
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Jharkhand E-Mobility Index
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Puduchersy E-Mobility Index
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Aszam E-Mobility Index
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In addition to vanons mitiatives by state sovernmant for promoetion of e-mebility in r2epective
states, alfthonal anneuncements for davelopme = mobildy ecosysiem m the rEepecine siziz
1t provided &5 Asnerure £

The objective of developing a state level e-mobility index is to assess the preparedness of
state: in prameting EV adoption by year 1030, '
Several gigtes have developsd & rondurive envoonmsnt to sxishlidh themeshres 23 £V hubs,
hoveever, the mloption raie of EVe in ssveshl staies iv still af 2 nascent waze Based on the
informehitn received fom SNAs and SDAx 'of various fafes, the follwms section 'provides
soms of the best practices snd war forward for states B sroelersiad adophion of =-mobilits

Best Practives adopted by States:

Single window facility for EV charser promremient snd insisllation

Empaneiment of CPO: for fanier wilout of public clarnne miEstuciue
Guidebook for dephym:nrnﬂ-:\" chargers 1o Malle RWA, Gorsmoment offices

Setting up EV Accelerator Cell, 2ctmz 25 2 singls windew satity for implamentation
of e-mabiliy programs syney e stat= | ooty

Roadmap / action plan for EV charging infraztrocture and ssiszmns npect of EV
charmine on zrid nfrasturiure

Implementation of pilot programs soch =2 solar based EV charems smtions, EV
charzine hubs

Deglovment of pole-mounted EV chargers

Providing concessional land fog deplovmem of gublic EV chargme stations
Providing subsidy for upstrsam mirsstrocture

In addition to the above practices that can be adopted by the states, the following section
outline: the way forward for states to further enhancz EV adoption:

Finpplizing drafi EV policies mar provide s impetus of EV adopion and the
deploymest of fecesiary infractroctore.

Formaticn of EV Actelerator Cell ar 5 sinzle window entity for all implementation
of e=mobildy programs.

Prometion of “EV Yatra' Portal d=vsloped b= Buresn cf Egerpy Efficiency may

‘érhance visibility of Eovernmant polities and resulitions Foir the promotion of &

deobility in Indis: Additonally, thioush the portal EV ueery can cherk availatidity of
the nesret compahble £V charger for complamt wath thes EVe m zddition to-other

CEEfTIORE.

Providing regular update on EV Yatra porial related to opesational public EV

‘charzing stationis which may ereats more visihility of public EV charzen

Fa:i]lﬁﬁn; CPO: in the deplovment of public EV charging seations. such =
idemtification of lsnd and locabon ssdcsement.

Ensuring compliance with Tarifl related provizions of MoP Cuidelines & Standzrds
dated 147 Jan 2022 and its subssquent smendments

Designate State Nodal Agencies for EV chsrqiny infrastruciure and act as a single
windew slearance enbiiy

Providine subzidy for upstresm mFasiruchee.




Provisions for L:
BEVCharging




. Tariff related provisions for EV charging

EV charging tared®s play & crucia) mole as a fizcs!l and regolatory tool for the sccelersted
deplovment of the e-mobility esomstem m Indig It n:l:l.pat‘f zthe commersal mahdity ofthe EV
chsrsing businsss snd the tofal cont of EV ownershop for vehicle users Since EV charzene
fep'ﬂﬁh-m-ﬁ.lidmmﬂm demanyd for Distritmtion Comranies (DISCOM:), 1t canfemd B2
inereaved revenue due o additions] elaciricity sales

The dveloptivert 9f EV charsitis infrastroctuse contiectms taobility and the enetzy sector, niot
caly reveluticnizes the transportation industry but if alse has the potential to tensfom the
power disterhution paradigm The mterplay between alectic mability and the powsr znid makes
the role of DISCOMs crucial. 3lthoush development of EV Charpne Infrasmmsturs (EVET)
will provide =0 oppottunity Tor DISCOMs o stals up their tevenue by saming throuch
additionsl paleof electnrity to EV charzing sations. it mav alss smplify the peak load of fhe
DISCOM: and impact the network manssement. end susmentation and power pfocuremen
strstesics In thi§ coniext EV charsing tariff becomes a critical fizcal and rezulatory
instrment '

EV charging tariffs must be established in such a
manner that the DISCOM: can recomp itc

expenzez white making EV charging cozt-effective ’
for EV user: snd develop financially viable public

EV charging buziness. |
To address the venshon i charpng tanfls acress : r

ziates, the Mmistry of Power (MoP) hss imtrodoced

provisions 1o sts revized mudelines snd standards-for EV charming infrastucture According o
theze guadeimes. The EV supply mndf 1s defined as & amnsls-part tanff not exceedins the Average
Cozt of Supply wonl Merch 31, 2825 Thi meens that ng fimed or demand charpes shall be
spplcable for public EV charging connegtrons dunne this pencd. The atm s to harmopize EV
charpmg tardfs mskine them more consistent across different siates.

'iEttuw BV Eml“!-’ to Service chames
T || ® -
&l i
m % kg =
L — b
SER( [ISCOMs EV Clurpesy M) EV ljren

Fpte 2e I serre vl atwer

Ta make Poblic EV himmg&rgmtﬂbhmapmpﬂ-ﬂlm_ﬁg:ug-phm’ﬂn. charzene
hag bien specified under Clauss 7 af the 2P’ i'ﬂuﬁigmielmﬂmﬁﬁ&ﬂdmﬁldﬂgdfmm
14, 2622, whieh wis spbsequentiy amended in Apnl 2005 wth introduchon of reriswable based
E¥ d].a.fmrtln_ﬂf These proviticns are expest=d to make oublis £V charping more afferdahle
for mmar thffth fosterins an envitonment conducive o the seelersied adoption of decm
'?hh.tﬁmlh:m

el SV et




Mintstry of Power through revized guidslees & standards mivoduced tan related provizions
2 folinus

1.

The tariff for supply of electricity to PC3S shall be a sinple part tarifl not exceeding
the " Average Cost of Seppiv” il 31 M:ﬂ_'I:IIIES. The same tariff thall be apphicable

for Battery Charging Station (BCS).

In termy of the tanff order 1zzued by SERCTERC of states and UTz, exclisive energy
charzas for supply of elecinoty ts £V charmng sistion has been notified mde respective
Tanif orders: Presalence of hueh EV mupply tanf for Public EV charpne stations Ik of
vnformty e EV tanff across the stases and snposshon of high fixed demend charzes by
state DISCOM: tmpacts ‘fthe commercial viabulity of the Public EV Charzine stations. To
address this concern and to make Public EV charginz 8 viable buaness progomhon, the
supply tanff for EV chargins has been specified as a sinels part Teriff not excesding
Average Cost of Supply, 4l 3103 2005 under Climte 7 of the revited Gmidelinies snd
stitdards yrrmet by MaP on 14" fan "Et'“ This miteaires i¢ expecied to make pubhc EV
shargine sffedable for the EV customare and sccslerats uptake oaf alistric vehiclas in the
ST

The tanff applicable for domestic consmmption shall be applicable for domestic
charging

Keepinz smailar tanff for domestic consumption and Jomesuc EV chargine would enable
EV nsers earry ount slow chergme of EVa 8t thesr ressdences: This tvpe of chargme shall
typcally be slow-AC charemnz and B expected 1o tske plice-dunag the-davtune or night
ysing slow AC EV charpers sot @xceedms 7.0 kW zspacity. Separste metering contaction
imav be svailed by the EV tsen from the DISCOMs at homes for svailine the bepafit of
thik preferartal EV charzine ianff notified v State Electnicsty Regdlatory Commission,

The :eparate metering srrangement shall be made for PCS 5o that conmumption may
he recorded and billed as per applicable tariff for EV charzing stations.

The provinen fof separats meterms has been intradiced to provide benefit of greferential
EV supply tanif te the EV neers who are willing to charze EVe ot gublic < chgreins stations
The chargers at poblic chargins stetione are fypically DC fast charzers with capacriies m
excesz of 30 ¥W and may be uysed by EV uzers for toppins up EV Batienes within shon
durahon

The coxt of supply of efectricity by DISCOM to a PCS will be 0.8 tmes of Average
Cost of Supply (ACoS) during zolar hour: and 1.1 timzs ACoS during nen-zolar
hours, .

Additiesally, Minirry of Powes (MoF) specified cefling linis on serinte charges being
Ezvied by public charge pomt apsraten on the BN custemers to recover the oo of sarvicing
fhe capital investments (===luding GST) mada by it i s=tnzup the PCS. The smendnient
speciftes = cailing of Be 2 30 par umt and B4 350 per unit of electnedy sesd for slow AC
charzing of £V 2t PCS during the soler and fom-zolsr howrs smpectively. Additionally, 3
cedling It of Bx 10 per ugit and By 12 perumit of elestnicaty used Sor TNC faet charmine of
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EVs a1 POS during the soloe and nos-solnr hours respectively has niso been specified vide
the amendment. Further, it is recommended thin all State Govesnments. may adopt the
ceiling limit recommended by the Ministry of Power 1o moke public EV charging
atfordable for EV customers.

7.1 Seate wise thnfY for electne vehicles

This section provides detuils about state wise fised  demand chirges and energy charges for
EV charging category, The section also provides about non-compliance by state ngencies with
respect to tanff related provisions specified by Mintstry of Power in its revised puidelines &
standords dated 14" Jan 2022

a) State wise Demand Charges:

The fixed or demand charge for an elecineity cennection 18 levied on the sanetioned foad for
the connection or the maximumn pewer demand regstered durme the billing period, which must
be paid irrespective of the actunl eneruy usage.

Demuarid Chorges depend wpon sanctioned lond limit, Under EV charging éategory, severnl
atates huve exemplid the fixed ! demumnd charges. while Tew stntes still continoe o levy demiand
charges for EV chinging connection. Deladls of Stte wase demand chasges for BV category s
rrprped below!

_ State wise Demand charges
w0, o LT

=
< 290

= 200

; 50

100

¥ [,
u:

Jf.a*-"'-;fsas"f-r '*‘;a" ;,a{,ff*{f ” ‘r‘f’,ﬂ,-yf.r&,—' S TL LSS

. .:""'1'I .‘
‘/‘f' . f’ "; ‘J .;-"'_..

Ervagrii W3 Svare wilve o ichees wiide 11 miguy
It 15 seen from Graph 92 (hat demand dhofges vary in the rnge of Re, 250KVA 1o Rs. 270KV AL
b) State wise Encrgy Charges

Energy charges are the variable component of an electrivity tantt, apphied on the total volume
of energy electneity consumed during the lling perod,

Must of the stute and 1Tk regofatory commmssions hove nmmounced speviol energy charges for
EV chargmpe However, the considerations related to EV specific tatiff are oot the same genoss
(he slatek, Stale wise enerey charpes for EV chafmng illustrated below!
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It ix veeti from Graph 54 that LT snerzy charzes for EV sc2ment in the country variss from B
380/ EWhin the UT of Chandirarch o B2 100/ mﬂmL‘faf-mlimn&"urﬂhuﬁhﬂﬂs
for fevw temsion Smulsrly. Graph 05 sxhibite 3 veristion 1= HT snerev charges which varies

from Ra3.60 ' kWhin'the UT of Chandigark voRe 10 1EWh in the T of Andaman & Nicobar
Ielands

¢) Low Tension (LT) Load Limit:

LT load lienst i defined by récpective state znd UTs regulsidry commissions such fhat
sanctioned load below this it will not reguire sugmentation of upeiream infrastracture while
the load shove this Emt wall !ze:mgntm.asﬂwhﬁnummﬂ lad for which exizting
infrastruciils needs to be spzraded, this repuinng sismficant investmants, Fn‘ru‘ﬂﬁ:ﬂmajurh
those heving mﬂgasmeanﬁt4=llihtmphspnpnfn:ﬂu..’ﬂaﬁmdﬂ;ﬁ!hﬁsﬁlT
conpschons lomt The LT load of some of the states with lugher load Inmnt = mentioned

Graph 86:

I E% gt




LT Load Limmt
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Further, figure bf}ﬁwpmﬂ-ﬁ&:d-ctlﬂsﬂmitﬁsemmﬂ ,hugmtuﬂ.ﬁ'_mﬁde*ﬂhunﬁnm
tanff rovisions defined in feniesd suldelines & stamdards issued by MoP on 14" Jan 2022
Additonally, turiff conipaniesn of donsastic, commarsisl and EV charging catezery is also
provided in this secticn

The detnils on state wise ACeS, EV supply viniff and fized charges for EV charging station
catezory = in Aonexme D '
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7.2 Highliohts of siate specrfie 5 tanrf framndworis

1 3=

Mesi of the regulstory commussions of staise mid UT: hase
Alrensy announced EY specific ratse in their reepeirire tindE
ordens Howsvar, considerations sefafi=d to EV specific teriff
stz uniform 2erees stater  Some siates irtroduced a separate
cafezosy cilled Public EV Charzing stabions {such 2n Gos;
Punjab and UTs) which i disting from existine conmimier
catepomizz. On the -other hand, some -olher states have
considessd tanffs for EV charging dnder the exishing consumer
categones such 2 non-domesiic of nort-commetois] casEoRes
(sclyas Andhra Pradesh, Chhsttiszach and Punjsh) Faarkhand
15 the only smie whsck hss wivodoced EV feaff under oo
commestisl categony

It = worth mestionuns here that there 13 alz0 & significant vanshion aoross states i terms of
t2niff dessgn. Out of 36 states & UTs, 33 states poufied EV tanff Out of 35 states, 16 simtes
have mtroducsd demand charges & enerzy charges which meiude Gugarat PEaasthan
Karantakn Maharashira ete ; while 14 states have nondfied only enerzv chorges up to averaze
coxt of supply, such 3¢ Andhea Prodesh Delly Harvaps Chhathoparh | tarabhond, ete. Three
states have aotified snsrav charess above avemes cout of wepply

Smsie ParttsniTup to
ACaS

T sad= - ity

Teopurt twil] melnbne Fasd Pradesh Madiva

2. Lowest EV sppiy i
w LT exlevory 33 oms
m Chizadissrh

Lowest EV spply tanif
m HI cxf=pmry T3 6o
m Chndresrh

Max submndired smgle
part tmiff a5 compared fo
ALob—10%of ACoS m
Laksdadue=p

charees defined by SERCx

Lowet EV tanil & {oe=d chomg=
m LT ofegry U Vet &
TVEVA = Gugart

l:.l.l.t:_ﬁ:ﬂ]h'guia[.":l

cllrsmy: I THEVA m
ﬁmndﬂ.ﬂnd

g My fxed gwives wm HI
cileeory: EINEVA =
Az pmd Pherkhesd

Pradessh Bikar

Bikar—EV e LT
catepory THE] above
ACoS T8 Tmit

Madhyz Pradesh - EV
turdf m HI cstepmy
180G szhove ALCGS

1679/ umit

Utar Pradesh - EV
turdf in LT »:Hf.gﬂn
ACaS

Such mtegonzation of EX tariffs hee sn implication on the commercial vighlity of EV charzeng
botinssr = slecmicdy yEm pmder commearmisl caispory e conndersbly hisher than the
renidestial or domestie catenory 35 shown in te table balew
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T4 Alnntrs of BN anfT e CPO £ EV conmuer
a) For Charge Point Operators:

Seates fifre defined submifdizad EV tanffs 16 accelaests the sdoption of EVs. The Minithry of
Power has soenified sorvics charoes for Charps Point Opersioes (CPOD4) prantsd connections
under the gublic EV cherems eetzzor, mlmshﬂmrlmﬁumﬁﬁm!ﬂmmm.zpm
ﬁpeﬂdm—ﬂptaﬂ‘mﬂ for slow chureing and up to T124umit for feet charsing A
compratison behween the seroice charpes in the Delhi eity, chasged by CPOs under EV fasiff
catezory and commercial tariff catezory 8 PCS 15 23 follows:

5. No. Description EV nariff Commercial tariff Uit

I Connscsd load 54 S0 EW

p. Enesgy 10090 1000 Wh
Consumption meatl _ ) .

3  Energy Charges: 43 B3 T iugit

4 Fized charges U pall EVA

5 Teul Chmees (Enesy + 4509 31,000 ¥ memth
fixed)

6  Average chargez unit 43 21 I ait

T Ce:l::mr limr for wervice ¥4 12 Fiemnt

] Seryiee charga unst 16.5 i3 Tiuni

As can beseen from sbove, considemme the EV supply tatiff st PCS; sérvice cliargs wiald be
TG 5 unit only, which may Ge 30% chedper a1 compired to service charge- including
commercial taniff Lowest service chargs ehall maks shersinz sifordabls & srvsct more
ConFumets.

b) EV Czer:

In tecmis of revised consolidated Tuidelines & standerds regardine charpieo infrastroctise for
Eletiric vehicles mivad by Ministry of Power, tanf¥ spplicable for domestic consumption shall
b= applicable for domestic chargwiz A domeshc consumes can alse #pply for EV connechion
with sepirats matesinz and svall the feneft of wbeidiesd EV snff A comparicon prapared
for 2 domestic consumearresidime 1n Dally Eeving 2 AW i followr

& L EV Domnestic -

No.  De®ER g e M Remarks

¥ wm = A Ao BRPL S tariff
? Conemmptionmonth fr 300 00 EWE otder. eersy

EV fhm:amﬁ Mﬂjﬂrﬂfm

a Emmthuﬁ 43 53 f—"u.:n:t s
4  Foedcharpes i 100 TEVA ﬂm” et I_:'m 5
$  Total Charses 0 8% Tmouh mt.““. o 2bare
§  Average I'Jlll'ﬁi'll.llli' i 2.5 Tunit

In terms of above comparison, an EV uzer opting for EV taniff thecush separate metsring, gets
2 benefit of sround %30 per unit 2nd meonthly savinz of up to 31300,

e
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3. Forecasting impact of e-mobility in India

Fosecasting the mpact of EV adeptioz oo the gnd and the emwwonment w Indiz mvelves
exammmg verious factors and projecting. EV numbers based on cmvent EV sales and EV
adoption tagsts gohl FY 2030 The zrowth mEV mles 1s sshimated by :nm.‘adﬂm‘g_lmtm:ﬁl
sales of Internsl Combustion: Encine (ICE) vehicles md the tarzsted EV penetrstion for
driferant vehicle segmantz under the Buamess & Lsual (BAL) soenanin. The forecsating bas
besn camed out o sshmate e fnllowing

EV Sales prajections (Zegmant wisa)

Nitmber of public TV chargers required

Nidmber of Captrie EV ﬂLHE"-ﬂ (e EV flests) requirsd

Number of Batiery swapping kieske for e-2We and =-3We required

Number of Depots charging stations for e-buses opesated by siste salifies

Impact of EV charzine on elzcirisity 2rid

Carbon emizsien reduction posaible from EV:edoption

It's important to note that estitnating the versct of EVs muohves inherent uncerizimties. Fartors
sock 33 techuolozical sdvencements. policy shifte snd marbet dvoemucs may unpact
stgnificantly sdopt BV adoption. Thus, frecasts should be periodically evalusied and adjust=d
tated on the evolvins landscaps of e-mobility, '

6.1-EV Balex prosschions

L U U

'EV sales 2ee projected bazed on histoncal-sales of all-welucle segmeats and mmcget EV

peneiration. (segment wise) 2% prescribed by NITI-Aaveg. The following steps hsve been
oaderiaben for estmatng BV sales srowth:

Bawt ories Frime o f difarmn ProlereerEsl
VERITlE LEThErTs EHEHR T 2EF
a L ] -] =
:-a:t*s_..r.i- sslss Tl e T 2034
1;.-;.

Step L: Data collection of differsnt vehicle segments based on =condary rezearch

In terms of vehinle sales dsts zrailshle on TAHAN partal & datn received from vetions 1
Fzencies. sesment wiss registration of vehicles mles for = perod from FY 20160 FY 1023 18
indicated 1o table balowe

EWT) e

Eﬁ:: FYI6  FY2017  FYNIE PV I FYIN0  FYRR FYlM  FYMH
oy _ 1623520 ] 1?;:"'.—‘5.51_ _;-‘-':‘rﬂ_ﬂi_ 3=25$T.ﬁ J':-—‘-T;v— 12 lﬁiﬁ?.:"ﬁ: ;r’—ﬂ.f_&."-“- 1,55--:1-‘*5 |
W S133 533971 670192 TSN B2ES02  psmiz  43EE 7 ,a_l.;..:
IWIFP 3053337 @05 3w Fiaist Isgesy  IaITSIE SUSLEE s4Enst
AWCl Tasea: Ioais: I4EEsd 2633 I el TOEnN TeEOE g7 sﬂ'
Bm 53,333 a3 25 £3.793 45 553 [ = Ty 3637
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Siep 2: CAGR estimation of different vehicle segments
Bused on historical vellicle saler. CAGR for differemt valiieles segmisnt ias been estunsted.

Girowih of 2W (4%%) Growth of IW (9.9%)
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Step 3: Projecting total vehicles stock 6l FY2030

Bised on.the growth rate estimated for IW, 3W, 4W(F), SW(C) mmd Buses, balow table
prowides the category wise vehicle sales projections:

Tiae 2] salvitthel it b e st prdferiet GO FF 205

U L0030 L Rere0d  LSTALISD  Lfe0gd 223700 21044070 21ESTAW
w BTTATT  REBEST MSTIS LLASEE 13963 14D TTT [S44EsS

AT 2557 828 2855312 4314728 L0155 L0pnone 110942 | G6T

AW [Ch ~EE 338 i TEalE] J.ERERE X0 R3] 2F0=E ieinsd
He F3u 3E27 38343 4378 ST 22383 3aT

Tudnl 1950458 1IRSEIa6  LAPAs6Rf  1LERRSIO0  1EP3ESIT  1BUIBST  1RREATAN

Vebicle projection fill FY 1038
34 ol
390, 75.000

3030000
THANN08
A8 YE00N
1510000
o pos

10 058 - -

VNN IVNE 2 Fmd FYST O §YEa oo Frest
e »IF =3%F =480T = 3An

Y v

{e==it Fi- Froesmn of oreuth Jn ey o = Sl FF2a8N
Step 4: Projecting new EV sales till vear 2030
In temz of :.'Ln:_r‘]thﬁﬂ nmk i.'.u"_i.' N EV Projaction (%y there of toml veturter zaley}

expected i FT 2030 1z llustrated m piven 1 L
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Based on sters smumption the ssement wise EV projection ars 34 Sllows

Viekicle

Category FY2024 1026 FY227  FY028  FY50
1 eIW SRS 4niees TIIRME IS LILEL A Ilipay
s =3 S ES‘,I e B =F t“ ::: Lu.s._*é-:- pord it L) rj e ;5:
1 e SW(P)  igiess  3ia3is sastes  tess 1aiaon  1asiees  (Aiaisy
4 eIWE L3415 SL26s 10810 11838 145531 p X Th !
5 B 4 W 11ES £ 183 1574 T 30454
Tonl NN T S9EEE LASATMS LIRISIE  L0IFLEST 33180419

(oo R 5 L e g T = AT AR

Projected Growik in EV Stock Il FY 2830
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&= Estmatine PoblicEY Chnests requrement

For ssiimating mumb=g !:rf pulblic EV charcess, chiatping demand for different velncle s2pmenis
13 satimated. EV churoing demand hax been sstimated a5 belone

Step 1: Estimation of daily enerzgy reguivement for Eleciric Vehicles

Daily snerpy demend of BV stock ¢hall depend on ssveeal fictors s fllows:

z) Sharz of EV .in different vehucle sepments (cstegony)

b) Shere of velicle wuing 3t pubhic charging to top up :‘.h.irgr'hﬁ!‘ﬁ:ﬂe:
c) Speuific enersv commumphon of sach vzhicle segment (EWhlom)
d) Average duly mnnmg km for each vehicle sezment

Forsstmiatns the daily enetgy demand of public EV chargaer followimngz 2ssumphioss hsve
been taken m consideration

143
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Datly charping snermy sequirement of diffarant EV zzoments 1o sz followes:

|'_1|rrrm . Rl

200
S8
i =344 - 534 I
A
a2 LY LT L= L= Ff-= 1
EFISS mEEES =7TaM o T =FEEH o FEEES aTEEN
Lrremi [0 Frgperen of daly snacgy rEumamInG e camaer g vy SRl FI L)
Step 2: Esnmating Public EV charging demand
For sstimann= the public EX i'_h@nzdﬂmﬁi‘iﬁhlmhmarpuhiﬂEﬁ cherser &
considered 2z Tho i FY 2023 e:pemdtn-amﬂx.j*.mﬂ_.ﬁ:-ﬂ ae mamber of EWs (noreases
Growth in power requizement for EV charging (MW)

2307
Ill

Frame FrEgE oy e FYae FEED
(8 5ol S W Sk oy Sy -%rﬁm'% -Emw__n.!_e:w} -g&uaim - Yy

BE

Hewwnr puaid, £ bW
¥ H: Hd wp
 EEEE

Fage [0 Pryareies of soinn sowire Syweered MY

Step 3: Fstimating number of public EY chargers

Based on annizal povwer demand sehmated for public EV charging m step 2. the requirement of
publi= EV chargers bave een-estmaated tll FY2030. Tvpe of EV chargers and shars of EVz 0
chargeat public charsins ststions assumed for estimatins number of peblic EV chargere

Tadly 17 T ffETeroead = g = pulic pimwyes

E Na Vilete Catdesyy

2w -

W 3
X Cpail 3 !ﬂf
# =WiE | cosdl ! 5 s
4 o L] coEg £ 105%
] =Buy i CCET i R 10t
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Based on assumptics in table 24 sbove EV charger trpe and charssr capadity, growih in
sunber of different tvpes of publie EV chargers required st PCS 11 estimated 32 follows:

‘1' Trpe o EV Charpers | FYIUM FYINIS FYIN FYIIT FY2OI | FYIRUN | FY2INS

1 TpeEACTAEW) WP 43434 CI03I SEEIE S93S0  S4RS &7 RIS

T TeeTACIMEW) | 2857 sl 5TF &R sW =1 om
s COS-T1 (80 E) 1AT6° 23E  SEiE O EToL  4ne8 4y 43n
4 COET {120°6W) 131 0 Iz 332 17 e EH

Total (mn) 0232 SMAW B8 60 TLER AT NE

Toki K Frowmsed Puboy I Clergars 0L FEISED

Growik of Chargers (EVSE) I FY 2020

£ AR

Bl new

G | [ Cammimsmg vy o Epilie T rivyrpprn bl FT 2008

13| Pe

£
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6.3 Frotection of Caphits 25 Chiegets

Captrve EV charpine stshons 2re mfrastrocties
favilittes dedicated te serng EV flests for
capinee  purposss; prumnsnly  calaneg ko
commerist ride-hmbine companses such as s
Green. Bluy Smast. Dher et

Captite chargine stabions typcally conuets of
severdl BV charzérs 1o zpatle thepmultesaous
chargme of mulupie' EVs within tHs fleet. Thesa
charpme siahiong afé fypically insisiled =t
locations onnad or [zzssd by the Best opefators.

In-addition to facilitating the nimultaneous chargine of multiple EVe, captive EV chargies
siatione offer vasipus besafit

o Cost Codtrol: EV fleet opérators can manase EV chargine costy by potentially leverznng
renpvable sserzy courter for charsing leading to bettér cost control

¢ Reduced vehicle downtimeé: Captive chaszinge stations tuinimizs the downtime of vehicks
flest a8 they ate located strategically, reducing the nead for deis=o te rell on public

« Convenience and Efficency: Caplive chargine stations provids-Convenience and address
conoéem related to ranze anxiety for EV fleet operators-and drivers by ensurite dedicated
charging facilities teducm rekiante on public charging networke

Sdme of the athet sahent featrires of caplive-charpme stitions are 2 follena:

¢ Tailored Infrastructure; Captive charginz stations can be cosfomtized based on the
spetific ueeds of sn orEanimtion’s fedts, coasidens Gcton like chargmg capadity,
charging epeed. and compatibility with the EV medels

« Dedicated Power Supply: These chargins stations msy have a dedicsted pow=s wipply
mavbe fhrough renewabls soitce ensuting 3 gelable power supply and seducing
dependancs o the power znd ' '

¢ Fleet Management Integration: Captive charsing sfahons can be mfearated mto flest
manapemetit svitams to monitor charpne sctrvity, track uezse and optimize charping
schedoles based on the aperstions] raguiremients of the Jeet

Status of Caprive Chargers in India:

Captrve charganie siabionz th Inda are ot expected o zet-up chargers 32 sequersd by MoP
gmiehnﬁen: bave mandate N8P connecn: 1ty Honeser they nesd mmﬁﬂifhﬂ'a&fﬂﬁ o qualty
requsement= specified by KoP end BIS

1 BiuSmse opetstes sronnd 180 captive charzers ot foor locstions across Delhe NCE'

" py ewwoa bl oy Tonswt downlosd 102381533200
indis ET Digas 2423 133 )Pe=e




2 Uber has eferad mio an sgresmisnt with BP Pulse allowing Uher to utiliz thé chargms
fzoilities of BF Pale ot ifs BV feets. Comenthy, BP Pulez hic mere than 1000 charmine
peints o India

3. EVEE has basn opersting mors than 330 captive charpersin 12 crtiza
Eztimation of Energy & Power requirements for Captive Chargers
The number of caphive EV chargers 1o expected to.cater to commeraial electne 4Ws segnrent

caly. Bajed op fhe aszpmptions made m precedme sechion. darly energy reguorement and power
demend for esotive EV chersers i estimeted sz follonws

Erﬂjrmn of dsily amarsy Crawih of Pover requiremsnt (AT
regoirement (UIWE) 2ms
.
D 4L
g 00 =

Wit i Merpitrmpnid | S
P o Bl

2,00 PP =3
& hk 2040
:..'.'.I'..' . '“ 3 _u;
sy -3 =

sl SO Presigrtigs 8 E ey £ Diie rae il B Dot pisripr s HS ST W

The EV ¢hergers considerad for projecting number of captive EV eharzese aress balow

. AEn. Cherssy CapacsEy Charssy Conmpriur fype

1 33 | St AC001 0%
2 i Shmrs DOTO1 1%
3 £ | (o gl 4%

I I FFIE gre & ropae twt e Ay seemiw LS

In terms of the dbove assumptions, the projected captivs EVEE till FY1030 is 33 below

indis EV Digan 222 134 | Peze




Growil of capiive EVEE Gl FY 2830

3T

T 3
0,000
#0008
19,000
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20003
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i 2 Frgvenon o T A Compw C=mmmm =
§.2 Projecticg of Baftery Swwappmg Kosks

Step L: Projection of energy requirement for battery swapping

Curraniiy, battery swappins kictks e propegied to cater to mest erergy demand of el=otnc

m‘n:'—t\'htﬂera:id!hme'ﬂ‘hﬂakﬁ canederies bﬂmnwﬂ-ppﬂﬁlhﬁmlndmﬂmﬂaﬂ&lﬂ
e2W and €3 sepment only Based on ssmtmptions provided im isble 24, daily ey

rﬁqmmnup:qmﬁiﬁ:hmzr rwapping Hosie 28 below

Growth of Dally Energy Requirsment (MWH)
e e 2 194550

1eang

00 : 2158

e
= 8 et L 3o T e | 3 [y g =

sy re e b Sl

-]V T

G 0 P af S ey ey Br B55 HILFT 239

Based oo the current marietzcenano, mhie ETFmﬂdeEasmmpuuns fm’lﬁiunaimg the number
of battery swappmz kosks required 1o cater to demand of e-2Wand e 3W in. T 2030

_Swappsble batere capaaty. 12 . Eim ,
| *‘\Tn afhmlﬁsﬂuﬂﬁhmk , 14 Moo ]
Na. ﬁhﬁﬂjﬁ?ﬁ;ﬂ?ﬂﬂlﬁiﬁi 100 [ Ne- ]

aF - AfTuiegrery MYSFRET B 808 ISR
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Step 2: Projection of number of battery swapping kiozhs;

Hased on.aboie assomptiens, omph 105 pronides the seqursment of projesied oomber of
bitary swapping kissk requised Hll FY 20230

Annual Growth ofBattery Swapping Kiotks Gl FY 2030

i
-
=
T s
B 40,704
= &0
. 14,632
..... t'.:z:l'
—
FYME = WLk b e F T s Tiaas a0l

P p— o — o - = - . — - - M o e
E=it 17 Pegarisn e emminrse Seiey Swepples Mamh sty WU FT 988

8.2 Projechon of Slectre BinPepet Chergms stations

Depots charpers are dedicat=d for charpine électne buses_ these charpery have hish-capanity of
atound l_‘ﬁ L’.T Elecinie bus S200t charmne siations play a pivoinl role m e mecesafnl
op=raheon of slecine bus fsals :lEﬂ'Em ed g cperaied by vanoos stat= mniport unify across
th= n:ﬂ_.u..ﬂj.

Diepat charzune has multipls benafits compared to public cherzine stations. Sotne of the saliem
fegtores e 2 follows:

» High capacity EV chargers: Sus depor chacame are equimped with high-capacry DT fast
chargars wyth a minmues cagachy of 250 LW, catenme to hiph-capacdy batiery
reguuement of 2-bmess

¢ Smart Grid Integration: Adianced systems are mizsrated o depot charpine stations 1o
mansze prwer diptmbubon efficiently 3nd ennbls dynemis keed balanemz

indis EV Digas 2023 136 | Pese




o Safety memzures: Pegurement of sobus sfely festores mciudime firs suppresnon
ﬁm:ndam_ﬂgﬂn ﬁsﬁmtﬁmn&.ﬁamEapﬂﬂmfﬂ:b’mﬂﬂE
o EV charger downtime: Capirve or dedicsiad charmine for 2.5ussy reduces downtims of

EV chargens
The govertiment t= slec supporting in the gpemade of exling convenfional buses & electnic
broges, 2z wall 3¢ the iatelistion of the charzine stations for e Buzes m State trengport dapots

Unger FAME scheme. it it groposad 0 provide one slow charger per e-Yus and one fistcharger
for ey lﬂalmbum fondsd for the charpmne of eleomis bosas

The Unios Cabmet chisirsd by Prame Momster Narsndra Modi, bas aprrovad @ bat schema
“PAlzRue Sewa" for supmentins oty bus operation by 10,000 &-buses on the FP2 mode] The
EnhmawmﬂdhmﬂmzﬂmﬂﬁmﬁPL ﬂ::l:ﬂe sut of which rupport of K 70 000
croraiall bepjmﬂaﬂﬂmnﬂlmm

The FAM eBUS zsifz schems eftvicsses zresn imushives like ‘bos prionty, infrestroctirs,
multimadal miamchanse fanlines NCMT- baiad Aviomated Fare Collection Systame,
Chmgmﬂmﬁamwma: mlElmmm&a&mLﬂmLLh@hﬂm&:{Emﬂk

Depot captive chargins siations are projected as based on followine
Step 1= Projection of Enersy requirement & Power requirement

Bazed on psvamphons provided in fabie 22, projerted daily snerzy requurement & daily power
requirement is presenied in graph 102

~
Growth of power requirement
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Step 2: Estimation of depot charging stations and number of EV charger

Bassd on accumption of mumber of EVEE in a bus depot and & bus projectione. srojert=d
namber of depot charging stations (DCS) and EV chareers afe a5 presentsd in Graph 109

Growih of EVEE & DCS
R 1309
183
e ® ;
s . / 188
. 0000 el
£ S }V 400 =
2000 i
. 1% -"""-F %6
—
Fiatdes  Froils FESED Frao™ Fras  Fyiet: i
e ofEVEE: === Na &£5CE
ag Sl Fraistnd SFEREE & DO (IFE D
56 Ohverall mpwct f EV chinrgms of elesinedy gnd
With the incrasuin= sdoption of EVa, fhare will L . .
s Sector wize Electricitr Comsum ption

bs & :.ﬂgm‘:';cm mmpact on power demand, FY 1

prmsanly drven by the enhsnced fequirament P —
for EV charpmg The prowinz EV chargens foad
poze: sexersl chalienpes for fie eferirscity
distribution system. Charzing EVs dunng peak
housz will comnbute to an sddittons! donme
peal.  joad  penods,  mocesmimhng the

& A i
wWanEy

AR R

" Temrwamd
augmentation of exstmg prid nfractoactuse. il
W 1]

The moreased demand has the potental to
everdead diztnbution transformers Jeadmg to
deprzdins of thew hfespen,

To mitigate the impact wFEY :hazg.r.n’g on grid Groph 212 S wev dsraily deteespten m I
nfrastruciuis,  powsr ufilines nesd fo

sirategecally plan the timely upgrade of distmbotion wnfsstrortire. Thiy proactve agpreach
ensures that the addmons! load resulting from the meressmp thare of EVs can be effectively
mznazed, and the peai:demand on the gnd can be handled wobout compromesmg relebbiny

According to the Mimstry of Statistics & Frogramme Imp!ememﬁ'riﬁn;fhiﬁiﬁ_f. nFY H2l-
24, the industnal s=ctor had the highest share m total epergy conmamotion. Sollowed by the
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donveshe sector = 'hpﬂ'kﬁ:m.nﬁdmingthuﬁsu]ﬁniﬂamdﬂjﬂﬁﬁw wik EV
._ha@tug-omuhmng 1%% 1o the peak demand

Based o the estimated EV sales wntil FY 2030 and related daily power requerements, pan India
ES" chntping piwer demend has been projact=d and pressnted in the graph belon

Annual Prejéction of power demand (GW) till FY 2830
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According 1o the Jith Electne Power Survey published by the Central Electrizaty: Anthonty
{EE%;,ﬂmmmlgeatdmﬂs;m;m&d to be 334§ GW i FY 20202030, The evtimated
E¥ chatping demand it expected 10 be artund 3% of the tofa] peak demaid.
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tennes-of COZ (AMICO2) 12 2020 m India - B

The read transport secfor. compnumy o St
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With incresang accephablity of EVs acroms the country, hdp:;&:nii.mﬂmmbmumu
ﬂpec:*.e.i to rzduce drastzally, This sacfion hishlishts the oraeall reduction i carben antission

dus 1o EY adeption. mamedhmdnmmmindun enid enussion facior dus o itegration
ﬂ';Eﬁmﬁhm ﬂ:I.E mr.l

Accordien o the Central Pollution. Contral Board (CPCH), the smussion factons vary with
'—fhi:.tftt'ptmﬂag&;:wﬂ:mh Tahle 20 below orovides the emitsion Bstars by vehisis
Eegm.ﬂﬂ.t!-

(S— " — ) SSSUSEE SRR R ()
Tallpipe Cok ekisrioy 2% g 149 140 788
igihm) — '

J'_'i:ai M- CriamiT=s K e Th
Basis e aszumphion cofistdsred in below iable, estimgled COZ-amizsion reduction ar
presented in zraph | 10 below: Tear wite Grid emission factor has been referved from National
Elzctricity Pian published by CEL © InFY 2030 c&rbon emizsioaredustion 1= sfhimatsd to b
sround 28 million ton fhrowek EV adoption.

Projection of €O eminzion reduction tll FY 2030
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Upcoming e-Mobility
Technologies




9. Upcoming e-mobifity Technolegies
3.1 Introduction

Whle EV's mre gamins populanty scross the globe, thers are seversl challenges that permsts.
Addressing these challenses will pave the way for makme EVs o5 mainsrsam mode of
transport acrose all vehicle sepments. The following tection highliehts the chalfenges persictma
in the a-mobily indusor

« Range Anxiefy: Despite mprovemsnts mEV ranpe pod efficiensy, prospeciyre peers sl
exoenence goxiety about the bmited dong fanas: especially for long-distance trayel

» Charging Speed and Time: The tme required 1o recharge EV battenies = sigmificantly
hrgher comparsd to refueiins radmons] iternal corsbustion sngme ((CE) vemcles

+ Charging Infraztructure: The svalshiny of & relioble sccssable and affordable
charging infrastructire 12 crueisl for widesprzad EV adeption. Developing 2 robost EV
chargine network includies fadi-charzing stations alonz rozds and hishesys, ¥ netessary
to supoort the insrazsins aumbsr 5f EV on the toad

« Cosmand Afferdability: £¥: gensnally hove z hisher upfront oot compared to fraditions]
vehitles powarad by fosstl foels whish may dussourase some consumery from making the
tracestion o electric ' | '

« Battery Technology and Lifespan: EV bstterisr, constitutine = nemficant portion of the
1omal vehiole cost, need replecement after 5-7 veers bazed on vsape posing g challenge to
the economic feautbilny of EV ownership.

To zddress these emuting bamers 10 EV adoptien, the mdustry has miroduced wmnous
technolozical sdvancements, which might boost confidence among potential EV peers. Itz
imperiant t0 gote that some of these technolegies are shil 1o the development or teshng sige,
and 1t mesht take a winle before fhiey becoms widely sccessible. Further, conthoous ressarch
and mnovaton i the e-eobilmy mdustry offer promisme solutsons i the near finure:
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8.1 Upcoming EY Charging Technologies
9.1.1 High-Power EV Charging

High power U charging refers 10 e ttr.hml:_:—gjr and
batteriss |:‘L providine h!_hﬂ' ._hE‘ELI:I_ ca;u-:m Eﬂ
aspects of hizh-power EV charping incluga:

High Power DC Fast Charging: Thia fechnolosy
piilizes high-gowered DC (ditect current) chargens
charge the EV batieties, bupassinz the vehicle's
caboard chirges. These chargers-can provide charsmg
speeds of 1530 KW or mare, ssprrficantiv ssduemy.
chersme durations compared o Jowss powet lesal EV
cherzers

=

Increazed Charging Speed: High power EV charzing:
altows EVs 1o extend their ranss sizaificantly wiffun a shorttims, dependine on the wshicls’s
capabihihes:

However, High Power EV Charging has zeveral consirain:z.

Charging Siation Infresiructure; Hizh power charging stalions requure robosi elecincal
infrestrucsure 1o handle the wpcreased elecincal demand This involves: luzher voltazs and
current carryins capabilities. upsraded elecmcal wansformers, and thicker powerzables. Thess
sianionms  tymeally feature multple charping compectors accommodstmg zevem] EVa
similtanaonsly

Campatibility: Not all EV: are capahle of hendling gh power charming Some vehicles may
10t be compstble and mizht require modifications ﬂrm'ldrﬂa 1z fullvuhihze this m:hﬁnlﬁ?r

Coaling and Batters Management: Hich power charzms sensrstes =xcess bem, which can
impact battery performancs and ifeipan Advanced themms! memszement sistens @e often
mcorporsted m hizh power charsins syvtems to reduce hﬂ'ﬂ,ﬂﬂiﬂi‘ﬂ.m‘?hﬂ!ﬂ
charpitz and pretecrms battery health. This i espesially crucial for repeated fast charguns
cvsles

High power EV charging & essential for enmabling long-distance travel, minimizing
charging defsys, and enconraging widespread adoption of slectric vehicles. Continuoms

advancemeniz in technalogy and infrastructnre will enbance the charsing experience and
make high power charging more actessible.
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9.1, Vehicls techrologies bmve mdesd sedo significant sdvancements over fhe past fow
gzeadzs lesdmz o improved technizal sfficssncy. Howsrer, the ovenll impant on fest-level
fissl sconamy miy not be 25 oronounced Thie ts hesanes the mmproved technical affineney of
wehistes e countersd by museir&:ﬂzpm u.?.em:lw..—_qghtsfmm&:‘um and users
trads off these charastoristics seamst mersased facl sconomy

1) E Vehicler Bartery Capacity svailable in the Indian Markeiz are as follows:
‘#) 2 Wheelars ~2-5kwh
bl 3Wheelers ~3-106Wh
¢) Cery=30-80EWH
4) Buses< 80-400kWh
1) Battery capacity and vehitle mass relation:

10 EWa micreass m battery aspanty have dpproximately-the follonme tmpact on Bl

& [nevesses EV maks by an efhmaied 13 kg
o [neresses Dinve ranze by an estumatad 40-30 lom
o Incresses Egersy conyumption by sporoxmmatehe |G EWh/LO0 k.

Since mais-relafed efficizrey trade—ofis in slzcine tehcles seeziemficont in addition o COk
lstelling, = dedicated ensezy labsl v required. Ensrzy efficienty labelline helps in makies
informad eleciric vehicle purcheses. Enersv from charger in 105t in thermal {:E—G.I.‘lﬂ: of battzry,
convemsion of AC to DC 3! on-beard charger stc. Geénenlly, fhie ambient températare, EV
batterv 22l aping and the penenl temosrature of relevant powertraan tcomponsnts (=g el=chic
moter, batery, tranamiiznion od) pleve 2 ngnificast rolen the resultims ensrav «:‘EEﬁ-zﬁm =
eV maddmon to conversion l::aaﬂ Giobal sudies conclude that m 2 wehicls. e mmemurn Jessl
of disckarging around 0%, =nd gmsximumn evel of charping between 500 and #0%: 15 ihe
best 3o rangs

3) Efficiency of Charging squipment

Home charping generaliv happess ar-about §5% efficiency 2nd-fest charging &t sbops 90%
efficiency. EV chargine exhibit nzhest efficiency 8t fhe top region of thewr mted power and
low effictencies a1 power levels lezs than half of they mated power Agawm. g8 3 good no. of the
EV chargers are tupreally 1n s stendby mede for abant $3%c of the hietime of the product; the
a0 vehiele mode power regmrement i3 the Yey factor to be considersd by any EVSE owmer 1o
achieve cood gverall EVSE affiniepcy. No Vehcle Mode power allowance for the network
conmechon (10 use Wi-Ft' sthemet interfece LAN mierface s with wake capaility, sligvance
for = High-Beschition Bisplay {Seren sree. Lonnmanes of duplay) st 3re dnderstood o 52
the culprits.

9.1.3 Vehicle-to-Everything (VIX) Charging

VIX (Vehigle-tn-Frenthing) £V chnrzine refers to 1 batternc's shilitv sot only o raseivs
etizrey from the gnd o charzine statisns but also 1o provude ummblizd anarmy back to wmions
external sysiems. VEX clargme favilitstes bidirectional power flow, allswme EVs to sarve as

EnELEY hmmﬂﬁtmﬁmd:ndhalmm_mfmnmtpp]mmmﬂfﬁe
ziperis of VIN EV charpme are
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Vehicle w-Grid (V2G):

VG techmology refers 10 the process of puiing the 2nermy siorsd m EV baivénss imo the
electrizaty =nd while the EV 15 parked

This bi-threstienal flow belps @ halancne the power gnd by utiieme EV battenes 25

disiributed emsrpy stowave units VIG techmalooy supports manasine peak loads, mduting
eliectriciiv cods amttu:mi:gﬂd rtib:l.lit:' aﬂdnﬂﬂaﬁm :aimzh!.tﬂerrr iowrces sffeciively

Va6 Unit

Electric Wehicle

Vehicle-ro-Home (VIH): VIH charzms 2llows: E7s t:ssupplr-:ﬂﬁgrﬁ'm theit hsttenizs o
hottves donite amerpencies. wch 31 donne orid sutesss e:'emiﬂ_m,:paﬁ}:dm.nﬂ_ In VIH
systams. EVs connecttc 2 home's elgcirzcal sytem. providing backup power, shlamg stored
enerey for self copsnmption, and parteipating 1o demand respose programs

Vehicle-w-Building {(VIBj:  Likzs VIH VIB charping edables EVs fo provule enermy @

commarnial of indusimnl buldiess. Thiv hislps broan=sses 2duce electrizgry costz g'm’:dug
bickup powes and oad balaneins zolutions

'i.thj-r.l::—tn—ﬂtﬂnﬂ'ﬂ)} ﬁ&mngm?-suﬁmﬁpm#ﬁﬂﬁmm&
nqulpneuL This imcludes appln:ﬂwm lik= outdoor-sventy, constroction sz, or semiste
locations where E's sorvé as maobile povesr squrcsE

The advantsze of VIX BV charming o mamfold It enhances ensrgv-eihcency, boosiy grid
stability, optimizés enewable Shergy das; antl reduces dependénce on the grid durinz peak
demand  Additenally, VIX chergins can cresie revenus opporionities for EV oumen v
patticipating in demand responee programs.

However, widsspread adophion of V2X charzine éncounters challénzes soch as tschnological
sisndardization  reoulitory frameworke and the development of imtelligent emermy
mzaagemest svgtems: Thue deplozmantof VI3 infrastrochins requres compatthilrty batwaen
vehicle and charmng device wiich 15 sn ongomss effon.

In concluzion, VIX EV charging holds the potential to transform the energy seetor by
karnzssing electric vehicies” capabilities to support clean energy integration. enhance
grid relishility. snd contribute to s more sustainable energy future.
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9.1.4, Catenary EV charging

Catpaary FV' charpine. ales reforred as overhesd Slectne sharming or elesine road systems i
2 tachnology that apables sl=ctns vehicles 1o charge centmuously wiule in motion. This mathed

sl mﬂ_hm.r.tnl

hﬂ:ﬁ&ﬂnuaﬁ...aﬂea 1 supply poaver te the vehicles throuzh 2 pantesrach or 3

Energy supply System
The energy supply svriem rzlies on esablishad
terhnolosy used m ralroad slecinfication: The
-symem unlises & tno-poie calemary sveem o
piviide 3 mehable epersy supply for the

slactrified -hichway Thie cat=nmy

overhead contect lned recerve engrey from
subszations equipped with:

o Mzdivm volisoe switchoear

s Power transformens & Bectifisn

s  Centrall=d inverisn (o manase the elacitic
enzrov  pEmeraled by the  velucles
regeneratros breking and promide feedback

)

svstem
.reaulty in 2 155e] coniact wirs snsurine siehls
current transmission sven st hizh-epeeds The:

Pantograph

Theactive pantozraph transfers snecgy fom the
ovethead contect lines-to-the slactric motor of
the elscinfied hghway Tt can be smoothly
sitached or detached from fhe contact wire, with
speasds ranznz from 0 fo 80 kovh Thee proces
occurs tthed smiomahcally o throngh 2 buiton.
Steenmz an slectric-Highway track comnactedte
the overhesd comtact lmss fask fhe same a3
doone -3 diesel frock becsnze the achve
partormph sdwmls for sny dufty a potud
within the lzne In cazeof évamt= manosniyes
or wien the indicstoes stz used. the paategragh
tisconnests autcmatically

Whan an elecine vehicle =qmppsd with the
neseszRrY  receivnE  equipment  like @
pa.ﬂ‘t@gaph anters 3 toad section winth overhead
wirer the ;:mz::mh contmests to thess
oreshead cables This sonmechion ehables the
wehicle o draw power and charge i battery
while driving. easpring, contmnons chargins
without 1he peed for frequent stops & cherging
riatione,

E:trm:’:hug'ri:ﬁg offers several porential advantages:

Extended driving raonge: Continucus charging whie driving can significantly extend the

drivne ranze Of E

gy awE sl eergws  sem gt oo mwtl il seiil ifrgea

indis BV Digas 2022

Ve, makics them more sustable for lons-diviance tnips without the nesd for




Reduced battery sive: Wiih catensry charoing providing contmuous power from e =nd,
veheslas can have smaller and hehter enboard batienzs, potentully rmdeoing wehisle cost

Flexibility for electric Beets: Catenary charzing 15 especaally bensfical for alantrified feste
sch & buses o delivery treeks It allonvs thess velnelss o epersie continuously without
prolopeed charsme perinds or battery rivap

Howeser, saienary chersins als presenis challense:r The matallation of the necesssry
wnfraztruciure can be coutly mﬂ'squuﬂemltﬂdmma:mdg]mmslﬂ
implemiémtetion on public roads ‘Forther it limnts vehicle ﬂEﬁ.tb-!].t":r tince only Tehcles
eguppsd with the necessary charging squpment caa ute ths sjatem.

Catenary chargiez s still an emarping tachnolozy, and several pilot projeciy e coframily
pnderway to test its feasibility and scalability, Despits: challeness, ity poténtial bigefity
incitdng extended range and continnoss charzms make it an intviguing solution for spetifie
transportaticn applications.

9.1.5 Dynamic Wireless Charging

Dypamie wnsless charmine slsp jmotm as dviamme
efectric vehicle chmiping (DEVC), = 2 technoloey that
enshies slecmc velnoles 1o charge wirslessty winle tn §
moteon. Eabice tradibonel wirsless: chermne where =
vehicie must be siationary on & cherginz pad, dymamic
wirsissd: chargine sllows conbmucns chargins: g3 the
vehicie moves aloag s roadway of denznsted path.

Some of the key aspects of dynamic wireless charging is mentioned below:

Inductive Power Tramsfer (IPT): Dynamic wireless charmme tvpieathy emplows mductnee
power transfer technolosy, trantferning power wwelesslv between: couls m the chargms

infrastruciure ﬂs_heidedmthemdaﬂdth_:&ce-rm_ umt matalled on the underside of the
vehicle This cormection sllews contitons chersing while the vehicle i3 10 motion

Embedded Charging Infrastructure: Dvnamsc wirsless charpane = necessitates the imtalistion
of chirsws infrastrocturs 0 the roadwsy of specific cheroine biney This mifresimeture
muiutﬁapﬂﬁ:hm:mﬂ:ﬂ‘mhmb-ddedmﬁ?.md. genersting &n. alternsting
electromasnene fisld Vehacles squpped with the receiver couls can comvern this Snerey into
electrizal power to chatpe the batteries.

Alignment and Efficiency: Prover alionment betyreen the vehucls and fhe charsine
infrastructure s tatal for =ficient charpirs . Advanced aliznment and poerhomines technolezy,
siich =t EPS’ and sapsory-ensures effichcs powes trincfsr miniminng snsrpy loss durmz
Adaprability and Scalability: Dvnimic wireless charzine cen be'déqipned to accommoedisa
vatiows tvpss of electric valiicles, incloding care buses, trucks, and sven slecine motorovelss,
Ths technplopy iy sealable allowing fog deplovment across majer roed nebworlks and higk-
trpffec areas,
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Enhanced Range and Convenience: Bvnanue wirglzss charping extands the range of eleoine
vehislas by providing centinyons charging. alimenatina the caed for fraquent siops at staticnary
shirpinz dafions It offers comventénes for boap divonce tovel allowinz EVs to =3in
addaional snerzy dunng therr journas, like refualine at 3 traditisml 233 station

Chﬂﬂg_ﬂ and Conmideration:

Despiis ite poteafial dynamic wireles: charming faces challenzes mch 30 hizh isstallation
coahy, smndardiontion, and repnlafory ssies, conuiEnt poveer trasfer oo differant road
conditions and neather scenarios 15 crocil Additicnally, addresiing Imteroperability isaues
and eastrine compatbdity wiikh vanicus vehicle models afe necessary for widespread adeption
of dveamic wireless charzing tecknology.

9.2.6 Solar Powersd EV Charsing (for remote locations)

A wwolar EV cheipme station #¢
remiots ocations oficrs aninnovative- §
solvhen by mtesrshing solar power
pererahion  with  electne velicle
cherzms mfrazructore Thiw serap
provides rensqable emersy dor EV
chargmg m areas Wwhere Waditional
grid conpschioms (are ECafeE o
vazvulsble, - Addmonally, solsr
based EV clurmins stations could be
cost effectrve for both the operstor
and EV u=er

Several key considerations for s=tting up 2 sofar EV charging station in remote locations
are outiined below:

Solar Panel: The station would incorporst= solar panels 1o canture sunbisht snd cottvert it o
glacwricity. The mumber 2ad capecity of these panels would depend on the stanon’s srerpy
gemiand and the avsilable sunlight in the focation.

Battery Storage: To snsurs 3 consistent povrer supply, smserv storaze svatems, b baftaries,
can be mizprated i the chatmine sinfinn, These bafteries stofe sxoees ensrgy ormduced dunns
éavlight hours Snd provids slectnizsty fior charzng EVs duting pericds withoot sunlizht
Charging Infrastructure: The charzins safion would featurs slectnie vehicle chargess
comgatitle with the tarseted electric vehicley” charmims sandieds. Deganding co the requicd
charzinz capacity, Power Level 2 chargen of sven DO {5 charsers might be instatisd.
Power Manacement and Load Balancing: Efficient novwer fow s crocial 4o optimirs salse
generaticn and charga EVs effsctivelv. Load bilancins and smart charsin= alzonthme can be
implemémead to distnbute power aménz multipls EVe, snsuring efficient edgrzy unilization
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Remote Monitoring and Maintenance; Femote mondonme systems can be et up 1o track
solar povwer sereration, 2nerEy sorane levele and the charoing simtus of EVs This allows for
efficiant matntenancs sfamune and snores saliabls operation of the charpins siation i remofe
locanions

Of-Grid Capability: Grren the unrelishls scoess 2 the clecinicsl snd in remots sen the
eoler powered EV charpinz ststion mitet be detizwad to operat= offoonid independently. The
fochs would be on weif-sufficiency, utilizing solar posver a3 the primery enerzy IGUICE.

Scalability and Expandability: The solar EV charging station can be désizhed
agcomimcdate future growwth and incréssed demand by gasily pdding mose solarpacsls, enetzy
sloraee capaity. and charpiee infrastruciure g aeedsd.

The Solar EV charging swtions play 3 valuzble role in promoting clean and susizinable
transpertation opton: while overcoming infraztructurs imitationz. By combining rolar
powser and EV charging. these station: reduce dependence on fozzil fuel: and offer a
renewable energy solution for electric vehicles inareas where conventionsl power sonrces
may be challenging te access; in addition to providing cost effective EV charging solution.

9.3 Future EY battery technologies

Nomerous emermng EY battery technolomes are camemtly mnder ressarch-and development,
simed ot snkincing the parformance, rangs, charcing speed, and orerall afficiency of elecine
vehicles.  Some  siznificam
advancements in EV battemv
technolagy mre mentionsd below

| Selid-State Batteries. Tisse
bstiener smpley sobd sl=ctrolvies
igiead of howd cees found m
conveaticon] lifiem-jon baftenes
They lass thie piteghinl t offer
higher energy density, fster
chatpmg times inckeated safety,
and longer lifespan

2. Lithinm-Suiphor Batteries:
Lithremm-sulphur battenes kave: a
hizher-theorenical energy denssty compared @ Inthium-son battepes They e solphar as fhe
cathode-matenal. which s-more sbundant 264 Jess expenseve then fhe cobsit used i many
lithrunt-1on boreenes Lrbum-seiphir battenes slso hmve-the powntal for miproved enstpy
TS CRIAENY,

: Lithium-Aw Batteriez: Lithiwm-aw barterses have the potental for gven hucher energy
dau’rr_'r compered o Ithiomeoson battenes They use oxvzen from the air sz the zathode
maiepal reducing the oversl battery wetght, However. challenzes like hugh reactivity and
lemited cvele iife still need to be overcome for practical use
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4 Graphene-Based Baiteries: Rasearshery sre explonne fhe use of graphen=, 2 singis laver
of sarbos siome_in batieries fo improve theis perfosmancs Thik inelndac highar seeay dopaty,
fasier charging, and improved lifspan.

< Sodinm-Ton Batteries: Seditm-jon batterias af¥er an altermative to lithinm-ion battzries by
peins sodium jons for snerey storzss Sodum i mors abundant snd f=ss =pensne than
[ithium_makire sodinm-ion baiteries potentially mors cost-affective However, addressins the
challenzes of lower eneswy density and Limited cvele life is an oneoins reszarch foom

5 Advanced Lithinm-Jon Batteries: Costinuous sfforts arz mads to enhancs exishiiz lithium.
ion battery technolowy. This mwolves optimizing electrode materials like uhlisine silicen
anodes to incréass Snergy density, and exploting fiew electrolvie formulations to bocst battery
parformanice, salety, and longetniv.

7. Hybridization and Integration: Future EV baffery tzchmologies may invelve Tvbrd
svatemi -that combine vinous battery chemusiries or infesrate battene: with ofhar enorpy
storege =choolomes ks capacitoss or vitra-capecrers. Such hybndiratiog and ntepration can
further #mprove exergy storage capacity and powet delivery

& Fuel cell barteries: Also known 23 fuel oells; 2re slecrochemicsl devices ther conven the
chemucal energy of & fuel, offen
hydregen gax; nfo  elecincal
evergy  fhuovgh @ chemucsl
feaciion Linhke aditiossl
baiteries which shores: electrical
enerpy, file]l cells contmmously
genersie electioity 52 long 3¢ fial
and oziieee (fpically cxygen
from fhe 2ir} sre pupplied. they
cenust of an anode (nEgative
slsctrods) 2 cathods (pasitive
zizchrada), mhd an  clechalste
Hydrozsen enters the maade where # is splits ints pritons and-slections The proions travel
thmﬂgn the slectrolyie to the sathods, while the siscirons create slecirics) sirouil At #he
cathode the protons, electons snd oridizer commbing to form water or ofnet br-products.

Ir'= important to note thiat while the development snd research of these fature EV battery
technologies are promiving, challedges such as cost. scalability, safety, and mass
production ztill need=to be addressed. However. ongoing investments and advancements
in battery research and development indicate:a promicing future for electric vehicle
barteriez, offering improved performance and capabilitiza.
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10 Summary

In the: recent years sifchic mebility hae gaieed sigmaficant pepulsnie m Indis die to
pragressive gotamment pohinies and regplations ennsted by bath she Caniral and the Statn
Goverpments. The increased public mwaredess sbout the banefits of transinonies two Electtic

Vehicler (EVe) Was made -EVe -3 préferred choice -acrosz the: coumtry Accorfine to the
Economit Survey 2023, India's domizstic EV market is pradicted to grow at 2 CAGR of 49%
between FY 2022:and FY 2030, wnth sonual zales estimisted t= sech sround 10 million by
2030: Addsonally. the EV mdustey 15 sxpecied 10 er2ate spproxmately 30 million direct 2ad
mdirect jobs dy-vear 20500 '

Leadiws Indizn antomoble manufacturers kave begun meoufactunny EVs m the couatry
Further taking advantzee of the fvoursble EV demand znd supponres policy ‘peradigm
ecovyalem. severzl miernatonal aumﬂmi:aﬂi Bave: also mitisted seiting up £V mansfsctunng
facilities i Indha In the fiscal vear 2027 ~ 23 EV zales tnplsd mﬂﬁ to the previous yest
with majerity of zales copunz from e-2W and & 3W segnrents. The share of EVzmntotal velucle
zzles mogeszed to around 3300 w FY 202223 from asppromimately 2 5% o the previous
facal year mdicatne the growing acceptance of EVs amenag vehlele nsers i Indis The
transsrion te EVa from ICE vehicles = esttmatad 1o redhuce carbon amsssions by more thon 308
by FY 2630 ™

With the iereznne dotnand fog elecnc vehieles the setwork poblic EV charsing infrestructare
uﬁlleezpttﬁjmgdue": mestmenty from both Government and the private sectore. The fizcal
vesr 1622 — 23 wiinessed = sionificant growth m gublic EV charsine mirsstmiciure over the
Lndar the cumesit policy & resulsiory famework fo ‘tocopmse BV prolifertion the
Govemment of India throush its vanons nodal mmisries 19 offeeine fiscal and nm—ﬁEai
ncantrves fix devalopment of the BV ecosystam  The Mimisry of Power 1 supoertine 7 staies
covering O mezs sitizs (kaving 4 mulliar plus sopulstion) 1o esisblishine BV Accalerater z=ils
12 faorlitars ke anczlerated deplovment of public EY chorping mnfrestructure. These cells 2
beinz developad to serve 2 a sinsle window smtity fir the implententation of &ll emaobility
progrems in the state including gublic EV charging infrastrusture an undertale coordination
with all stite-departmente 4t the state level, 26 stmer have notfisd EV palicies that provide
plethore of benefits 1o develop the defrand snd supply side of the EV ceosvetem in India.

Buregn of Enesgy Effictency (BEE), m colluborshon with the Indian Inshinte of Tecmology,
Delhi (IT-D) w conduchng a fezsibulity studvy for a Catenary bized EN charziz of HDVe

Addmionslhy, BEE 15 developing performence benchmarks for EVs and EVe batteries and EV
chersers ensprmg zale of qoaly & enerzy effictent product o the lodian markes

To create gwareness o6 the benefis provided by the Camral and Swte goveroment, BEE hes
developed the 'EV Tatrs web porialand mobile apphcabon sering 2z 2-one-siop desumation
for soceszme sl s-mobility related prozrams zcross the coumiry

indis EV Digan 222 Il |Pese




Together all thess mitiatives are Bstenaes 2 positive savionment for large seale EV =doption
atid promote Indise s mobility markst to devslop & mstaim i faturs vears.

The state level e-mobility preparedness index offers insights into the progres of
implementation of state level e-mobility initiatives. Stares experiencing slaw EV adoption
can learn from peers by emulating best practices pn[i:iﬁ programs and technelogies
pmpe]]j:tg them to centre ttage snIndian s-mohility canvass,
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Annexure C: State government imitiatives for accelerated adoption of e-

mobility

| 5.Ne.

States [ UTs

E-mobility related announcements

Andiea Pradesh

NREDCAP (State SNA) has entered an agresment with
Andhra Pradesh State Road Tranepon Corporation
(APSRIL) Iﬂrdf'rﬁiﬂpnﬂ:u: of PCS 2t APSETC bus
depots acroes the state

TomakeV yavawada 458 model -momlifv oy, stita

.govemment has wfentfied 10F locations: for matallation of
107 dow and fist publie EV chargers

NREDCAP & pleninine o develop solar pawersd pebliz

EV charzins station af 12 lecations seross the staie

‘Siste sovernment has developed web ;:ﬂi:tal for provhdine

=W e sate govermnment E'HJH-IE"EIES af-zol Frm loan

‘bazie north zere donwn payment

Assam

izzam Electronics Dersiopment Corporation Limited
(Amiron} has plznned to 35top EV charger maguizcmnnz
ynit 5 Tech City in Bonsors, Guwwahst

Goa:

EFEF!LTH’C.%IAFMWEEEEE nox of public
E";‘ [ Bsm:maML; ::ECham!mEh

LR — ey e, ey 2y 1 e e

el fﬂfﬁeglmm of PCS at 40 locations acynss the stote
& o proce

State of Goa has developed a readman for deplsymess of
Edequate mumber of public EV charzing stations by vear
2030 '

LA
P

Harvane

‘Siste of Harvans hav's targef (o s2t up of 725 number of
eublic EV Charsins Stations in the siatz by vear 2029

BEimarka] Pradesh

State government has idenhifisd six sreen enerzy comdors
for sesting ng of PCS

Eemstaks

Sinzle Window system for setiing up of public EV
charging station

‘BiP-for deploviment of 1000 BLS {on PPP model) scross
the state ha: baen published

i

KIEB (Smate SNA) 15 planemg to devslop solar powersd
rapid chargng hub m Raloer, Kochr with 10 aomberz of
AW CCR-T chnrgers
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States / [Tz

E-mobility related announcements

e

Madhrea Pradesh

‘Stare government |z-planmng teansmen of bos feme n the
ceties of Bhopal. Indore, Jabalpur, Bewas, Bagar and Lijjam
Thx inifistrve aung to detsrmuns the appropnsts quamt*r'
md capaciy afEIﬁ':‘td::thguEﬂmﬁEmﬂ be
sraduatly installed stthe public places. bus depots, ensurine
efficient cherzmg for the electnc buses
Eﬁ?nflnﬁmtscmrenﬂ'. working: to: inziall 47 solar
M‘aﬂ:ﬂmbht"ﬁ'thﬂxgmgmfnre-ﬁiﬁ—dw
Installstion of 217 ncs guble EV charswy siations 1
eroonsed 3ovoss the state '_ﬁhcﬁi (63 no3), Indecs (13
nos § and Jabslour (3] nos )

10,

N ks ,

'*:Eﬂj{l (Btme S‘#&& ks 2 zngle window system: for
I-'rt’ﬂi::rpad = 3okl Ap;r Pawerly’ for locating fiasrest
EV charzer

Sitizle windot-zystem ot DISCOM fr providinz electricity
zomiachion tz PCS

I1.

Tamil Nadu

The state sovernment 1= plenning to extshlh PCS in the
fezzible locations alens three mational highwave, Chennai
1 Chengelpet, Chennat to Kanchipwram, Chennas to Hosur

TSEEDCO (Sigte SRA) = insisthog [50 noz of B St
chargess in Hydersbad and glanning to meznll 240 KW Fast
E"r’ﬂmsgu:ialmﬂ \mnﬂnﬂ.E&ﬂ:Hﬁjﬁm
Addtionally, TSEEDCO 15 plannins to install 200 PC3
‘2c10% the State under PPP modal

e
|l

Land pickages has been identifind in 10 out of 17 arenicipsl
‘zorgorshons for seting up PCS

Litar Pradssh Mewe Rail Corposahiop hes sdestiffed
lecations ot 9 metre stations 1 Konpur snd [3:metro stateon
i1 geimen for s=ititis up public EV charsms mitssmicture
Location has besiy identiiied for sstablichment of 167 no3
of pblic EV chiarsins sisthon location in Noids

334 locations have been ientified i 17 citres for settine up
PCE

114 ronies have been identficd m 14 cattes for deplovinent
of elecinic buses

State govemment fecemtly published 1P for estghlhment
of 36 PCS alons five sizle sxpressways

13

I eralchend

West Bepgal

Sizte Trantport Depantment has prepaced 2 Datailed Projest
E=putt for creation of Public EV Clargine Infrosriciuse
slon= Chat Dham Mazz -
WBSEDCL relessed an BAP fot establishiment of 100 nos
of PLS while WESEDCL 15 planning 1o establish 207FCS
These PCS will hiave = combinonon of slow and fas EV
chatoeey
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Annexure D: Details on Srate wise tariff
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Disclaimer

Thie eeport has been prepared ¢ zeneral Fmidince‘on matters of missest only and does oot
mﬂnﬂp&f&mﬂ:ﬁmﬂmﬁmﬂdmaﬂmnlhmﬁﬁmmn&dmm
publication without chtainine specific profissional advice No sipresenfation or wafrasty
(zxpress o implied) is siveén &s 10 the ascuracy or completeness of the infitmation contained
in this publication and, to fhe extent permitted by law; BEE, its employees and ity azencies da
not sccept of ssaume any liahlity, responsibility or duty of carz for anv conszqueticer of You
of anvose alss actmp, or reifamme to'sct m elhancs on fhe wnformation contamhad 1 i
poblicanen or for eny:dausion besed oo n
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