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Infegration of remewable energy wall make EV's troly cleaner than comrentional fisel vehicles talomg
st accoant tha lifetmae CO; smiisices. Distribated solar energy will halp reduse tranemmion and

All magazines dastribatvon losses, thereby, reducmng the lifetime O emissions as well as the operating cost of EVs
further, and accelerate thew commercial feasibdliy. Distribated solar will alse halp curtail the CAPEX
reqairement for upgradstion of transmissicn and distribution mifrastracturs resalting from sdditonal
demand from EY chargimg.

Cur bloggers Introduction

India targets to have & to 7 mulhon bybnd ¢ electric vehscles (BVs) om road by the vear 2020 and go
100% alactri by 2030 Thase goals e undoubtadly walcoma, considanmyg that India has 14 cities out

Bharal Vasandani

Nilesh patel .
Madhavan N & Hari of the warld's 20 most pollsted citves in terms of FM 2.5
Urvigh Dave
Susanna Huang However, while adophing these steep targets, we must be copnizant of the fact that EV's wall increass

the overall demand for slectricity and will requirs maswve upgradabion in power tramumission &
dastribation infrastruchare Simulanscusly, in order to make BV ‘green’ in frae sense, the demand for
addiniomal electnicity requred for charging of the EVscamnot come from thermal power
plants Integration of remewable energy, sipscially in distributed fonmat, accompanied with Friendly
palscies will help alleviate these challenges. In this arcle, we will cover why EV adoption and
EeTedss in sclar enargy misgratson ks to go hasd-is-hand
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Gresn-boare emiazions

The main chjechve behind the push for alectric vebicles i to have zero emdssions on road But, given
par current povwer i where abmoat 23rd of the electrseity 18 gensrated from thermaa| powrer plarts
fuiieg coal, silosgas s fosl), if the wand parvits, we will ba just moving the ssatuions from onread fo
remote locaboms of these pover plaeis, and m fact imcreasing the global emissioms. Albgreen
Propualuices comparsd the lifethmns smimions (tha suss of emiuicny during rasnuficnorieg of the
vehicle, direct emissioms either oo read or ai the power generaton plamt for BV, amd indirect
amissions apxifed during tramsport and comvervios of primery fosl to ssable farm) of vekdcleas b
different fusl tvpe’ Electric vehicles from an Indian OFA fwith ~% km®Wh) as well as one of the
glokal OEMa (wrth 4.7 lonkWh) wers meleded in thas shady. As shoon m Figuese 1, Ifetims C0;
emisiions from electe vehscles were found 1o be greater than thows from an entry Level petrol
bakchback.

Today, EVs are more polluting than equivalent petrol velucles langely because the energy genersbmg
plants emit yverage 00, emupion of 0721 kg'kWh of elecmeity ased 1o charge the EVe However, of
we mest the remewable miegratice trgel of 175360 by the year 2002 amd 273 GW by 2027 C0,
antisaicn by thess plasds is axpested 0 reduce by 16% (2o 06048 kgkWh) md I7% (e 0524 kp'kWh)
for the respechve vears making electnic vehicles muly less ©0; emmimp than petrol vebicles (ignonmg
the sdvascaenants o petrol vahiels)

Thus, & s mmportast for all the stakebsolden to ptrive towards the governmaent sablarg el net only from
the peripective of achievaing renewable energy goals, butalso to make electric vehicles ' groensr’ than
sqavalest patre] valicles.

Figurs 1: Comparison of lifstinss amisnions batwess perral snd slsctric vabicla
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Duck Curve challenges

Though infegrabmg mare and mors reneswables imnbo the power mix 13 good from the standpoant of
redustion m greenhouss gas enisions, o invodaces practical challenges m wopply-demesd mutching,
Figure 2 shows the projected total abectricity demand sn India as per the time of the dayon a bpacal
day m the vear 2021-22", Typcally, slectnciiy densand nses at around 7 AN, stays relatively flat and
then mereases agaan ot arousd 3 P te reach peak st arcund § FALL As woe antegrate more solar PV inte
the overall powver mix, sincesolar gensrates slecicity only betwresn sumrias and wanssd, the power
demand from conventional seunces (thesmal, noclear and kvdre) gom donm duning daviimae koun,
Thin ‘met demand’ curve, as shown = Fipoe 2, 18 called the ‘Duck Cwrve” and m a challange
formbegration of repewable energy anbo the grd. The mais problemlies snrapsd ramping ap of energy
gemerating plants i the svening houmn to maistain supply-demand balance. Base load providing plants
will ba eparational threughout the day, bt misrenadints and paak load previding plasts will ba runsisg
caly dunng past of the day The rapad rampmpg and stop-starting of energy pemerating plants leads o
mefficiencies and 1 expemuve, Thus, any kmd of selutice for wiwnmg of peaks and valbevs and
flattansng of the 'net demand” carve nall belp integrateon of mere and more reneaable enesgy mbs the
grd. Whils sforts aze undervaay to maks bess load powsr plints mors flecble smd whdale the
advancemaent @' energy dlorage’ solutioms will be 3 game changer for flatteming of the ne! demand
curve, adoghon of alectnic vehicles will alse provide an opporhansty to flattes this curve.




Ebectric vehicle covners must be incerrhonzed through ToD(Time of Day) tariffy do charge thair electre
vahicles duming mtercals of kow demand {night hours) and iervals of peak generation through
renewakle souree (F AM to § PM). By yvesr I020-21, it o sstimated that demisnd from electric
vehicles will account for ~1% of the iotal electncity demand. Mow magine a theoretical shsation
whes all the EV'x are charged only dunng 4 to § heury around neon (s shaded in Figare 1) By deing
o minimem load throughout the day will rnae and peak load nall reduce by less than 2 percent
Though mot a significant mpact i J021-22; KPMG estimates’ that demand fiom electric vehiclas'
eharging will conitivate 58 moch s B% of the total electrazity demasd by the vesr 2030 ssd will
increane the paak load from 380 G to 401 GW assaming the BV chargmg happens unsformly all
througheat the day (Fugure 3). Howwver, by applyieg Tol) tanifs and sncowraging charging during off
pask bours, thin pesk losd requirement cam be restricted to 385 GWY (Figare 4) saving conundersble
cagital expandibare othervise required for power transmission apgradation

Few atates imcloding Andhra Pradesh, Famataka, Maharasktra and Telamgana have already
implemasted ToD tanff for industrial and commercial comumaern. Thess states have alw rolled our
Ebsctric vabicle policsss; however, ase vet to desgn 3 dvnamic tanfl sinsctuse for EV charging’

Figure 1: Projecied “Total Demand” and ‘Net Demand”® in 2021-22%.
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* The shaded area 1s for representatson puspose and oot exacthy as per the scale

Figure 3; *Todal Demand” profile on a typical day in 2030 with uniferm EV load
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Figure 41 "Total Demand’ profils en a typical day im I0M through ToD tariff peliey for EV
charging
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Benafita of Diztributed Salar for EV adoption:

Damtributed solar has sigmificant advastagess on top of eriegratine more amd more remewables into
India’s power generation mix lo make EVs greener and ecosomically viable

Firsdly, powss tramsmivsion and distribution lossss in 2006-17 were 20.65% and are sstimated to be
16.96% and 1487% m the wear 2021-22 amd 2026-27 respechvely’. These losses not only
imcraaselifotime ghkea CO; amissions of EVa but alio result i increasing tee cost of alectricity to
charge the vehicles, Smce distributed emeapy helps reduce the power boss dunng tramsmisswom and
destmbution {emerzy 13 generated close the pomt of consumptiom, hemce lower loszes), EVs wall
- amd pzally viabls faster from the stamdpomt of total cost of comendip

Secondly, distributed esensy will contribabe towards reduction ofCAFE X required for upradatics of
transmission and distribution (T&D) anfrastructure. This @ important to the DISCOMs a5 well as o
the end naer. For a case stody, wre comsidersd Fourth Partner Energy's office in Hyderabad. Cur peak
load is ~13 KWW and we have arcand &) amploves: wesking in this office. Wa have a step-doum
traes former of 23 VA capacy. Mow sven af 10% of the smplovess comrert to mlactac vebucles and of
thers comas 3 sfuaticn wham all of thanecharge thasr vehiclkes smmulzmesosly, even a 3 KW ckarging
lead per vehicle will increase cur peak load to 31 kW and o existing bassformercannot withstasd
that. Hewever, thankes to the 13 k'Wp solar plant mstalled on owr cffice rocfiop, we can eamly sastamn
arowmnd 1076 of our eenplovess switching to EVe witkout upgrading the trapsformsss. Note that, thia
problem will become moch more s=vers when we thaink of the stress EV charsing will canss on the
higker capacifty distribuhon tansformers and capex required for opgradation of the same. This stress
e the TED petwerk sheald alse be tackbed with technical advancensents such as networked charging
frastracture 3o as to split avalable power egoalhy amomg all the cars coomected to the charpme
natw ok

Thirdly, scme EV OENIx might adopt the teckhmolegy of battery pping for thair vehicl Battary
swapping will be a faster way of charging the EVa and will reduce the uplont cost of purchasing an
EAT It 1 posmable fo set ap ditnbeted solar farms on low cost lands for charging of the battenes and
provide cleanlow-coat enargy for elactric vehicles, Im additics, Battary swapping providss a goldan
epportundty to ase enerzy sborage as a mechamizm for flattemang of the total electncity demamd by
charging the batteries durmg dzy-time hows and release the emergy back mio the grid durmg pealk
hears

Lastly, globally mearly £0% of the EVaars charged overmight at homes, and coffics premisss are the
second mosf preferred opfion. Ohvermight charsing 15 no doubt zocd for the gnd, but, there 15 also
signafirant opporhonsty to whline the solar bours o charge yvour vehicles directly from a solar rooftop
er a solar car porl whils vou ae in office T will definitaly ke the most efficient and least emissicn
generating method of charging electnic vebicles.

A brief averview of rovernment policies’s

In order te boost EV adephonthe conbral povernment and vancus state sovernments have alrsady
launched varicas policies. Here & a brief overview of them:

» FAME ledia schemna (Faster Adopticss amd Masmfacharing of Hybrid and FElactms Vehicled)
lanched with implementabon m effect from Apnl 2013 o sapport the markest developrment
and enamafictormg sco-syvsteenm. The scheme has four forns areas: techroleogy development,
demand ereation, pilol prajects and charging infrastructure

= Karnataka Electrse Vebicles and Enesgy Storage Folicy for a period of 2017-2012 with the
chjectiva of atracting Evestmsnt of BEa 31 000 crores with wpacial inceetives fer EV
manufachanng and Facalstating energy storaze and charping sguipment manufscturing.

« Alaharashita government approwed Electric Vebncle policy 201E for erakling marmfacturing of
500,000 EVe im the next five years The policy aluo provides varicus subsidiss to EV cwmners as
well az charring mfrastrocture cwners for sethnz up charrine statsons across the state.

»  Threngh Uttar Pradeah Electric Vahiclss bdanufactaring policy 1018, the atate mot onby wasts o
promote EV battery and ch i A Factunng, batalso incentivize manafectunng
of solar cells to generate clean energy.

v Apdhra Pradesh, Telargana and Tamil Mado gevesmments bave alio selled cut similar policiss
o imcemtnize demand for EWV's as well as attract manufachoring imvestments in the respectnie
[Lehi

Conelumizn

Indha has all the mght mfenbices and goals set wp regasding adophon of Electne WVehicles amd
iiegratice of remawakla anargy into the overall power mix, Howevaer, 0 i esssstial to undesviand that
these poals go hamd m hand and complement sach cther very well. [ntepratvon of renewable enerzy
will makes EVa truby cl thaw convertional fiel vehicles takcing ieto accoumt the lifetime CO;
emissions. Disvtributed sclar energy will help reduce tmassmission and diwiribution losses, therekn,
reducmg the Lifetinse SO emissions as well as the operating cost of EV's farther, and accelerate ther
commaarcial faanibaliny. Daseribatad sodar will also halp curtail the CAPEX mgusresnant for uperadstion
of ransmussson and distnbution imfrastracture resalting from add itional demand from EV charging On
e cther hand, mncreased adoptica of electric vehicles cowpled worth the night ToD) tanff stroctare wall
provide an epportunity fo flatten the load profile, sven if parkally, asd halp imtegration of more
ren=wakble energy into the overall power mix
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