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Challenges & Opportunities

prof (DT) Satish S. Ubal_e‘ ’ Manggsh M.Pathak:
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Ahstract: The unprecedented growth 'u‘1 cﬁh‘e numl:er of \-Lwllic}u‘s 18 cop
m...’:lq.:":t..u:ﬂv to Environmental Degradation & Lhmute‘ Change. ‘[udum Gove
seelting sol:_nions- to address these i:':-::llé:‘ by epcuurugu}g use of ultt‘l'.n:lti\-u
battery operated electric vehicles beﬂdx.es ‘sectmg up otjsﬂtrt_n:.:enF. CRUSSION nopyg ;-
automobiles. For Internal Combustion Vehicles (ICVs). BS VI emission normg g,
<lated to become mandatory from April 2020. .

tm?ln;‘.
r”ml\m y
hI\‘!s I

The Electric Vehicles (EV's) are now gaining the attention across India and [y
Government policies are now aimed at boosting penetration of EVs, Notwithstandy,
this. there are challenges which need to be addressed for the EV industry to flourish 1.
reqﬁirement of the vehicle buyer with respect to key tactors such as Range in Kn
Charge. the Charging Infrastructure, the Speed. the Comparable higher Costs of an {1
snd the life of the batteries are holding the potential EV buyer to opt for an EV inst
of ICVs. The technological development two components namely EV Batteries and £
Charging Infrastructure is expected to lead to larger penetration of EVs which i tun
would Iead to hisher production volumes of EVs. bringing the cost reductions for £
The Opportunities lies in the technological development of these tactors which will !
only address India’s concern with huge imports of crude oil and balance of payments i
zlso address the Environmental and Climate Change issues.

The role of Technology Driven Supply Chain in addressing these chullcn:ﬂ-‘-“"‘
Critical. While the technological development of EV battery is critical to address h;ﬂ‘:‘;
Speed and Life issues, the technological development of EV chargers for fast an.d Lv
charging is critical to address the Charging Infrastructure issues. The paper lh:L
these Challenges and Opportunities, highlights the role of Technology Drive? i
Chain & attempt to project future scenario for EVs in India.

1 . ; . v Rattery
Keywords: Crude Oil Imports , Environment . Electric Vehicles, [V Batte

1 . N - 1 ;i[l ¢
& Charging Infrastructure , Technology Driven Supply ¢ ha
Penetration of EVs
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Th!‘]n'[lil(- anles trends in India over the last five yoars1,
) obile Domestic Sales Trends in India (In Lakhs)

EEtey

N I \1 S5 R

below depicts

Tal g-1:AUO

2012-13  2013-14  2014-15  2015-16  2016-17  2017-18

e - | 2665 25.03 26.01 27.89 3047 | 3287

commercial | 793 642 6.14 6.85 7.14 8.56
e Wheelers | 539 eilt 3.32 5.38 5.11 635
heelers_| 13797 | 14806 | 15975 | 16455 | 17589 | 20192

orand Total 177.93 | 18423 | 19724 | 20468 | 21862 | 249.72

Source: http://www.siamindia.com

h story is not limited to last five years but has been the case ever since the
o's when India embarked upon the_pl‘ivatisation. liberalisation and globalisation path,
ﬂreaking the shackles of protectionism and licences raj. The total registered vehicular

pulation which stood at 213 Lakhs in year 1991 has now reached to whopping more
than 2300 Lakhs. No wonder India currently imports 219.15 MT of Crude ol for USD
47725 billion (INR 5.65 lakh crore).

The need for mobility is very large in India. Easier finance options, newer and more
fuel-efficient models and rising incomes are helping the demand for vehicles. The massive
gvernment spending in rural programmes and large infrastructure projects is leading
to a pick-up in volumes in smaller towns and villages.2 In metros and in second order
cities, the sales are also being aided by the lack of public transport and the convenience
personalised transport provide for point to point travel. These growth trends would
Unquestionably continue to grow in coming years.

: As far as share of types of vehicles in the total registered vehicles is concerned, the
ief]irce]e‘;sz IWh(.eelers is dominant. The share of two wheelers in total rogist?rvd n‘mlm:
0d taxisnatn{iéalar;s/ of].‘;OlG stands at 73.5 %, (f)(/)lloweddl_)_\' tl;g c]ombiml*((l. suhl\l\ttllm‘l :(l:]:li:‘::::
. ey i IR *les at 4. ) N
1% accounted b\? (,)thl(;ie?f}u} 1]“(31'12'(10 ]q.t?"m-t’ Cioot bu\lsltL t(ijl‘elo \\'l:O("lL‘I'L (pussvn;:ur;
ight Motor Vb o vehicles namely tractors, l: dews, S lers
or Vehicles (LMVs) and other miscellaneous vehicless.

The . i
at Nprecedented growth in the number of vehicles is raising certain Serious 155ues

The growt

ijut ] + : X :
Is S%H’:ldfas balance of payments and environmental degradation. Indian Government

“CYARINe o L . L . g . 2y Nanle . b
% 8 solutions in thig regard by encouraging use of alternative fuels and battery

Syp el mission norms for automobiles.

¢tric vehicles and setting up of stringent e _ | . i
Combustion engines from

A norms, s
o 2090 are now slated to become mandatory for Internal

Ury
tengy TTODE hare o T T L less -
ntq, Thig glﬁhme of Electric Vehicles in total Vehicles in India is at less than 1 lmf
S 8he : . ) . C e N0 o, [T .
are is bound to incerease with the encouraging policies of Government o
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o« with Conventional 1C Engine v, .
ith respect to two key
| KV Charging l"f"“-“‘;truq
o which will address thege oh. gy, i
Thes Care nlso opening up (_)])]ml‘lllllltlt‘:.s \\’h‘lt‘l‘l “)l:._ln-ltfuniu- nt‘l? .s;» 'L},l"“@ng,_'.

veso challenges ave wiso OPEIEE, T oy in India. The opporstivisy Mainly fieg ;o
to holp lavger and deeper penctratiol ain for electrical vehicles pay

: : ' of supply ¢h . G e
sustainable technological dey nllnpll“t‘:u qes nlnd electrical vehicle charging infrygy
: Y o .\hi‘- o ]“[ ores
with respeet to electrieal ve

as discussed below,

: Then compire
Indin and State Governments. \.'\ he L o Ig-hqllml',!vs W
Bloctvical Vohiclos are primavily “““;‘,‘\, I{Il“l.,-ips and
84 b/ o LR
factors. These two crttienl tactors nre

iculﬂri?
Tty

- \
2 Supply Chain for Electrical Vehicles — Challengeg N

Opportunities

Phe typieal supply chain for

Rlectric Vehicles manufacturing and its Operatiop,
ke’ o3 » above supply chain sustaiv 1.
lopicted in fi 1. The main challenges for making the -Ilt 1\ 1})Pl.p 1 glbu.bt‘“niible

ypicted m figure- L ; T atien] factors 1 above supply Ch:

SapeEies 2 » Development ot twa Critical t‘“'t.t gt p N, Theg,
lios in Technology Deve c\|’ B ories and 1V Charging Infrastructure. De\'elommm ;

NIt g 2 A atteries @ ! . 5 : - o
'O L"ri"'_‘:ll l-‘]u[l)lh anre E . R . o R:lﬂ"f.‘ mn I\I]l oer ar

ll;\ ttories is eritical to address the key issues relating ;0 t (:t'an EV 'nlid thhl?lge' oy

attories s erbic d o : LI R *0Ssts i o of
o oine duration, comparable higher capital co ,andc the life of
Speed, the charging du l {9 tovelopment of the robust battery charging infrastrycy,
Mos c e aeve - . X A ; I
batteries. On the l{tllol : 1;11( \tion systems across homes, housing colonies | city road:
‘ e 5 a ‘mation sy's 5 = ] S 1oads,
backed up with robust ntorn . ot e inter -city roads. State & Nati.,
}: o .I\mmu: malls . schools and colleges , offices , mtey city roads, State & Natioyy

parkmg centers, JaL S ‘ine the range anxiety and charging duration issues .
highways 1s eritieal for removing the ratis

Figure-1: supply chain for Electric Vehicles manufacturing and its operations

Manutactereg of
leche Miotors

Comtratloss and

Alled Conyponetds

Raw Material l:> i (:::I :‘ Flactmeal Velwele
Mining & Sioplics it \Mamthctirig
— Manutacturing

—

Frovhction, [nstallation &

Commessioneng of Eleetne
Supply Bipud privene’s
(Transtivmers, Swatches and

Avvrsuniay

Maclwnnng of c I'ntalii.ﬂiou &_ [RENSS
Hame Viehicde -m‘ch_:e oy Hectrie Vtecle
\.}UF‘:.":\ " i (xetaliols
(Charging Infrastructure) —-

1r

Clectrarny Generation
hdrathe, Thamat | Nuclear .
Solat Power Fluts )
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Forward for EV Batteries:
;i Wit . of EV batteries currently being considoye
| The tVPES od Batteries. The most prominent techno]

d by lmillsrr}‘ are predominant|y

_ . Vg1esare Lithium jon_p sphate
Cov Lithium- Nickel- Cobalt '—.-\lumt\num (NC'.—\). Lithiup:-N Ickel- .\l.-u:u::n:-::: ,'( !:nlll:.-iliil:
i hium-;\langanese-Sp!nal (LMO) and Lithiumy Titanate (1,10 Batteries, The
MO Lit meters5 around which the Technology Development of Batteries wiJ| t';.’ul ,(,
:-“339." pa’ Life (Number of Cycles & Age_) - Performance (Peak Power St:tl‘v of (‘llul“r'.
1":5'3{9:; Thermal Management). Specific Energy (Energy Stored per kg of \\'u-i"lliL;
»‘30(‘:?;0“-&!' (the power battery delivers per kg of mass) and Cost, Among ;[1 the \{:\ km:
:',ﬁ'_::ers‘ the most critiC_aI parameter which \\'Olllfl require elahorate :1ttvntinn‘witi1
;&;4:-;-{0 range per charge is the_bpgaﬁc Energy. Tl'us factor limits the driving range of
e '%,.vehicle- This opens the significant opportunity for development of batteries with
ﬁ-zcan:peciﬁc energy duly taking into consideration jts trade l

| ioumlonbas

S T

off with remainine fiv
¥ - damine hive
E-E-“eret ers. This tradeoff is elaborated below. =
ot =

NC3, NMC and LMO offer higher Specific Energy but are less safe thyy Lip
-4 LTO and require more specific efﬁme_nt cooling systems, SOC monitoring and col
};{Me balancing. With resp?ct to Specific P‘m\'m'. all battery technologies mentioned
gore perform equally except NCA. whose performance is sti]] better among remaining
tur battery technologies. As regards. the Cost aspects while LEP, LMO and NMC are
izaper. the chemistries such as NCA and LTO are costlier. Although NCA. 1,TO and
LFParz expected to have higher life span then NM(C and LMO, it is vet not clear as to

o fast these battery types will age across a range of temperature conditions.

Currently the Lithium-ion Phosphate (LFP) batteries are predominantly used by
Letric Vehicle Manufactures considering its advantages with respect to Safety, Life
%1z, Performance and Specific Power. However, considering the Specific Energy & Range
i, the remaining battery technologies. particularly NCA and NMC are expected to
#=xop further as we move forward.

L

Way Forward for Ey' Charging Infrastructure:
?.__‘l* robust charging infrastructure is the key in encouraging the adoption of o]ectr_ic
w2 €eneral, there is broad agreement that public charging infrastructure is
e%‘;;n'z_to the growth of the electric vehicle market. among che;- hw[-m-.:s']l:e[[;‘l]tit;:fl' :)(t)“
:‘:;"'fﬁe;‘?mle €0st and awareness7. Besides the electric \'eluL'l't‘l-(:l:‘l-’lc:'::l ;h.l chifa
;.:B'.(.';’:'E.ltic hargmg Infrastructure is of utmost importance to make SUPPR

““HON sustainahble.

i
[ )

&
1
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