
PERSPECT IVES

ENERGY TRANSITION FOR INDIA?
CAN BATTERY STORAGE PROPEL 

 WILL INCLUSION OF POLICY FRAMEWORK HELP?

Renewables  being  non  dispatchable  in  nature  also  lacks

the  iner t ia  inherent  in  convent ional  generators .  The

energy  stored  in  the  rotat ing  mass  of  convent ional

generators  stabi l ized  the  sudden  mismatch  of  demand

and  generat ion .  Incorporat ing  energy  storage  in  the  gr id

can  compensate  for  stabi l i ty  i ssues  ar is ing  due  to  r is ing

renewable  in tegrat ion .  Energy  storage  also  helps  in

min imiz ing  wastage  of  renewable  generat ion  due  to

mismatch  between  generat ion  and  demand.

Bat ter ies  are  becoming  popular  for  appl icat ion  for  gr id -

scale  energy  storage  systems  because  of  the i r  fa l l ing

costs ,  rap id  response,  f lex ib le  ins ta l la t ion  and

modular izat ion .  Li th ium  ion  bat ter ies  are  capable  of

prov id ing  the i r  peak  capaci ty  power  with in  mil l iseconds .

This  rap id  response  t ime  br ings  f lex ib i l i ty  and  stabi l i ty  to

the  gr id .  Advanced  power  elect ronics  used  in  energy

storage  make  i t  capable  of  reducing  vol tage  sag  and

surges  and  harmonic  dis tor t ions  in  the  system.

Gr id  connected  solar  inver ters  depend  on  re ference

supply  f rom  gr id  for  operat ion  and  cannot  funct ion

dur ing  gr id  outage.  This  causes  wastage  of  solar

generat ion  even  in  presence  of  demand.  In tegrat ing

bat tery  energy  storage  using  hybr id  inver ters  solves  th is

issue.  The  hybr id  system  can  supply  solar  generat ion

even  dur ing  gr id  outages .  Energy  storage  also  provides

numerous  serv ices  l i ke  peak  demand  reduct ion ,

f requency  regulat ion  etc  and  increases  re l iab i l i ty  of

supply  dur ing  ext reme  weather  events .
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Ind ia  with  an  ambi t ious  ta rget  of  450GW  renewable

generat ion  by  2030  has  achieved  86GW  of  renewable

capaci ty  recent ly .  The  fa l l ing  pr ice  of  renewable

generators  and  global  concern  for  cl imate  change  i s

dr iv ing  the  demand  for  renewable  generat ion .

Renewable  generat ion  being  in termi t tent  in  nature

cannot  match  load  and  demand.  Grid - feed  of  renewables

has  been  adopted  using  net  meter ing  to  counter  th is

issue.  However ,  th is  di rect ly  af fects  revenue  of  DISCOMs.

This  has  resul ted  in  lack  of  support  f rom  DISCOMs  for

renewable  generat ions .  Severa l  states  have  put

l imi ta t ions  on  the  maximum  s ize  of  roof top  solar  projects

which  can  implement  net  meter ing .  The  r is ing  cost  of

energy  i s  dr iv ing  the  commercia l  and  indust r ia l  sector  to

move  f rom  convent ional  gr id -based  supply  towards

integrat ing  renewable  generat ion .  However ,  lack  of

support  for  net  meter ing  i s  proving  a  hurdle  in  the i r  path .

Another  concern  with  increas ing  the  share  of  renewables

in  the  gr id  i s  i t s  impact  on  the  stabi l i ty  of  the  gr id .

BATTERIES  HAVE  BEEN  IN  USE  FOR  SOME  TIME  BUT  SO  FAR  NOT  ON  A  SCALE  THAT  COULD  SUPPORT  THE  GRID.  THE

INCREASED  USE  OF  BATTERIES  WOULD  HELP  DECARBONISE  THE  POWER  SECTOR  AND  BRING  DOWN  EMISSIONS  AND

HENCE  PUBLIC  HEALTH  ISSUES  CAUSED  BY  AIR  POLLUTION.  INCLUSION  OF  POLICY  FRAMEWORK  WILL  BE  HELPFUL  TO

START  ANCILLARY  SERVICES  AND  FREQUENCY  REGULATION  THROUGH  ENERGY  STORAGE  AS  A  FLEXIBLE  ASSET.  

IT  WILL  ALSO  HELP  TO  ENABLE  ELECTRIC  VEHICLES  (EVS)  CHARGING  INFRASTRUCTURE,  V2G  (VEHICLE  TO  GRID)

CONCEPTS,  AND  MICROGRID  INTEGRATION  WITH  EXPANDED  GRID  CONNECTIVITY  IN  THE  LONG  RUN.  READ  ON  TO  FIND

OUT  OUR  EXPERTS ’  OPINIONS  ON  THE  SAME.. .
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Most  of  the  regulat ions  and  pol icy  f ramework  at  present

do  not  lend  enough  incent ives  for  implement ing

advanced  and  cheaper  energy  storage.  Also ,  where  and

when  energy  storage  can  provide  benef i ts  to  the  gr id  are

not  assessed  and  encouraged  ef fect ive ly .  Energy

storage  faces  the  obstacle  of  not  being  able  to  monet ise

al l  the  serv ices  i t  provides .  In  case  of  energy  storage

there  could  be  a  wide  range  of  owners  ranging  f rom

generat ion ,  dis t r ibut ion  and  t ransmiss ion  companies ,

bulk  consumers  or  other  th i rd  par t ies  which  also  needs

to  be  addressed.

S imi lar  to  Renewable  purchase  obl igat ion ,  Storage

purchase  obl igat ions  should  be  imposed  for  improv ing

gr id  stabi l i ty  whi le  in tegrat ing  renewable  generat ion .  The

untapped  potent ia l  of  Behind - the -meter  energy  storage

for  gr id  support  serv ices  can  be  maximised  by  updat ing

ru les .  There  a  need  of  developing  inspect ion  protocols

and  safety  codes  for  behind - the -meter  energy  storage.

Fur ther ,  meter ing  techniques  could  also  be  improved  for

leveraging  gr id  in teract ive  appl icat ion  of  renewable  plus

storage.  More  focus  could  be  given  on  bat tery  to  gr id

and  new  technologies  to  accelerate  th is  t rans i t ion .

Renewable  generat ion  being  dis t r ibuted  in  nature  whi le

having  a  low  gestat ion  per iod ,  making  i t  easy  to  be

insta l led  in  rura l  areas .  Also ,  bat ter ies  are  modular  and

are  capable  of  being  ins ta l led  in  most  of  the  geographic

locat ions .  Li th ium  ion  bat ter ies  having  high  energy

densi ty ,  long  l i fe  and  minimum  maintenance  are

becoming  sui table  for  remote  appl icat ions .  With

avai lab i l i ty  of  cheaper  bat tery  energy  storage,  re l iab i l i ty

of  of f -gr id  and  micro  gr id  i s  being  improved.  This  i s

dr iv ing  demand  for  renewable  microgr ids  in  rura l  areas

where  gr id  supply  i s  insuf f ic ient  and  unre l iab le .  The

fa l l ing  cost  of  energy  storage  i s  increas ing  the i r  demand

and  has  resul ted  in  renewable  plus  energy  storage

tenders  coming  in  the  market .

Recent ly  400MW  of  round  the  clock  renewable  energy

supply  tender  was  f loated  by  Solar  Energy  Corporat ion

of  Ind ia  (SECI ) .  I t  al lowed  the  bidder  to  select  energy

storage  of  the i r  choice  l i ke  bat tery  energy  storage  or

pumped  hydro  energy  storage.  Tenders  for  renewable

generat ion  with  cer ta in  percent  solar  are  also  being

f loated  by  state  governments .  Such  in i t ia t ives  can  propel

growth  of  renewable  generat ion  in  Ind ia .  The  demand  for

renewable  generat ion  with  energy  storage  can  be  dr iven

fur ther  with  inc lus ion  of  a  pol icy  f ramework .
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solar  power  output  i s  typ ica l ly  at  i t s  maximum  in  the

per iod  f rom  jus t  before  noon  t i l l  ear ly  af ternoon.  Wind

power  output ,  on  the  other  hand,  tends  to  be  highest  la te

in  the  evening  and  ear ly  in  the  morning.  Meanwhi le ,  the

country  witnesses  peak  power  demand  f rom  around  6 -9

PM.  I f  we  can  store  the  energy  generated  dur ing  the

peak  RE  generat ion  hours  both  through  solar  dur ing  the

day  and  through  wind  dur ing  the  night  and  feed  i t  in to

the  power  gr id  dur ing  the  demand  hours ,  such  a  system

can  provide  round - the -clock  clean  energy  throughout

the  day.   This  wi l l  also  address  the  i ssue  of  cost ly  solar

power  generated  through  the  storage  as  otherwise  also

DISCOM ’s  are  buying  cost ly  power  through  the

exchanges  at  the  peak  hours .

Ind ia  i s  look ing  to  renewable  hybr ids  as  a  par t  of  i t s

ef for ts  to  power  the  growth  in  RE.  The  complementary

nature  of  wind  and  solar  power  makes  wind -solar  hybr id

systems  wel l -sui ted  to  meet  the  country ’s  energy

demands.  As  per  my  est imate ,  Ind ia ’s  to ta l  wind -solar

hybr id  capaci ty  wi l l  reach  around  10  GW  by  2025.

However ,  the  uncer ta inty  of  solar  and  wind  power  makes

i t  essent ia l  to  have  bat tery  storage  i f  we  are  look ing  at

them  to  provide  round - the -clock  power .

Another  very  in terest ing  appl icat ion  for  bat tery  storage  i s

for  indust r ia l ,  commercia l  and  res ident ia l  roof top  which

i tse l f  i s  a  very  huge  market ,  once  there  wi l l  be  a

resolut ion  on  Net  meter ing  concept  at  each  and  every

state  level ,  we  wi l l  see  a  jump  in  th is  market  for  Roof top  

M R .  M A N O J  G U P T A
VP -Solar  and  Waste  to  Energy

Business ,  Fortum  India  Pvt  Ltd.

As  par t  of  i t s  goals  under  the  Par is  Agreement ,  Ind ia  aims

to  reduce  i t s  emiss ions  in tens i ty  by  33 -35  percent  by

2030  f rom  the  2005  levels  and  increase  the  share  of  non -

foss i l - fue l -based  energy  to  40  percent  of  the  to ta l

generat ion  capaci ty .  In  l ine  with  th is  commitment ,  Ind ia

has  set  a  ta rget  of  achiev ing  175  GW  of  renewables -

based  energy  (RE )  capaci ty  by  2022,  and  450  GW  by

2030.  A  la rge  par t  of  th is  wi l l  be  solar  power  fo l lowed,  to

a  lesser  extent ,  by  wind  power .  Over  the  years ,  the

Government  of  Ind ia  has  consis tent ly  supported

schemes  for  set t ing  up  centra l ized  and  dis t r ibuted

REsources .  These  ef for ts  have  been  successfu l  in

creat ing  demand,  spurr ing  improvements  in  technology ,

and  enabl ing  economies  of  scale .  As  a  resul t ,  solar  ta r i f fs

in  Ind ia  have  dropped  f rom  about  10  US  cents /kWh  in

FY15  to  about  2.70  US  cents /kWh  in  FY20.  

The  importance  of  bat tery  storage  in  Ind ia ’s  energy  mix

As  the  country  t rans i t ions  towards  an  energy  mix  with  an

increas ingly  higher  propor t ion  of  RE,  energy  storage  –

especia l ly  bat tery  storage  systems  –  wi l l  have  an

important  ro le  to  play  in  ensur ing  gr id  stabi l i ty .  In  Ind ia ,  



 prospect ive  investors .  Ear l ie r  th is  year ,  the  Ind ia  Energy

Storage  Al l iance  ( IESA )  shared  i t s  recommendat ions  with

the  Minis t ry  of  Power ,  which  inc luded  the  suggest ion  of

having  a  pol icy  f ramework  for  energy  storage  in  the

Elect r ic i ty  Act .  The  f ramework ,  when  i t  i s  establ ished,

should  incent iv ize  the  ownership  of  energy  storage

systems  appropr ia te ly  for  some  or  al l  of  the  stakeholders

in  the  ecosystem,  but  most  important ly  for  power

generators  and  DISCOMs.

L i - ion  bat ter ies  are  used  around  the  wor ld  to  store

energy  for  EVs  and  RE  systems.  Thei r  disposal ,  however ,

isn ’ t  easy ,  as  they  are  class i f ied  as  hazardous  waste .  In

an  ideal  scenar io ,  the  bat ter ies  should  be  “ renewable ”  or

recyclable  too .  Ind ia  should  invest  in  research  and

development  and  f ind  ways  to  address  these  chal lenges

whi le ,  at  the  same  t ime,  making  energy  storage

technologies  more  cost  compet i t ive .  Over  t ime,

s tandard izat ion  of  technology  and  value -chain

management  wi l l  help  in  minimiz ing  the  envi ronmenta l

and  safety  r isks  associated  with  the  use  and  recycl ing  of

bat ter ies .

Ind ia  has  made  an  impress ive  star t  in  i t s  journey  towards

i ts  RE  goals .  Address ing  the  chal lenges  ahead  wi l l  cal l

for  even  more  concer ted  ef for ts  guided  by  a  clear  pol icy

and  regulatory  f ramework ,  and  incent ives  for  investment ,

and  powered  by  innovat ion  and  improvements  in  energy

storage  solut ions .

Solar  with  bat tery  storage.  Resident ia l  roof top  markets

are  yet  to  be  evolved.  Whi le  independent  solar

generat ing  costs  have  al ready  reached  the i r  minimum,

we  are  yet  to  see  the  bat tery  cost  reach  to  the i r  bot tom

and  the  t ime  we  see  i t ’s  happening,  le t 's  say  af ter  2025,

we  wi l l  see  another  area  of  business  ie  res ident ia l  solar

wi th  bat tery  storage.  There  was  a  t ime  whi le  we  had

cable  operators  provid ing  the  cable  TV  fac i l i ty  at  home,

we  may  see  the  same  k ind  of  network  coming  in  the

market  provid ing  res ident ia l  solar  fac i l i ty  to  res idents

and  shops  in  smal l  ci t ies .

There ’s  another  reason  why  bat tery  storage  i s  so

important .  The  elect r ic i ty  fed  in to  the  gr id  should  be  of

the  same  f requency  as  the  elect r ic i ty  consumed.  I f

demand  exceeds  supply ,  or  v ice  versa ,  the  f requency  at

which  the  gr id  equi l ibr ium  i s  mainta ined  gets  dis turbed.

Beyond  a  point ,  th is  imbalance  can  cause  the  gr id  to

col lapse .  The  var iable  nature  of  solar  and  wind  power

output  makes  i t  di f f icu l t  for  gr id  operators  to  mainta in  the

f requency  of  a  pure  RE  gr id .  As  the  penetrat ion  of

var iable  renewable  energy  sources  increases ,  f requency

stabi l i ty  becomes  more  important  too .  Bat tery  storage  i s

good  for  f requency  management  whi le  synchroniz ing

wi th  the  gr id .  Around  15  minutes  of  storage  i s  enough  for

f requency  management ,  whi le  3 -4  hours  suf f ices  to

address  the  evening  peak.

Moreover ,  the  decl in ing  pr ice  of  bat ter ies  around  the

wor ld  makes  bat tery  storage  one  of  the  most  v iable

solut ions  for  RE  storage.

T H E  W A Y  F O R W A R D  T O  E N C O U R A G E  B A T T E R Y
T E C H N O L O G Y  D E V E L O P M E N T  A N D  A D O P T I O N

The  adopt ion  of  energy  storage  in  the  past ,  however ,  has

ra ised  concerns  over  the  f inancia l  v iabi l i ty  of  DISCOMs.

Al though  Ind ia  has  developed  bat tery  storage  fac i l i t ies ,

we  need  a  robust  f ramework  to  regulate  the  use  of

storage  systems,  and  guidel ines  for  at t ract ing
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Never theless ,  solar  power  procurement  pol icy

implementat ion  i s  a  great  success  and  solar  energy

pr ices  have  fa l len  to  a  his tor ic  low.  Product ion  l inked

incent ive  schemes  for  Storage  and  PV  manufactur ing  are

expected  to  dr ive  local  manufactur ing  and  jobs .

Cont inuat ion  of  the  solar  power  procurement  pol icy  in  i t s

present  form  could  pose  s igni f icant  chal lenges  l i ke  (a )

inabi l i ty  to  dispatch  solar  power  on  demand  (b )  inabi l i ty

of  solar  projects  to  del iver  greater  compl iance  to

schedul ing  and  forecast ing  protocols  (c )  impact  of

h igher  RE  penetrat ion  (no  growth  in  thermal  capaci t ies )

on  gr id  qual i ty  .   With  storage  bat tery  costs  l i ke ly  to  hi t

sub  $100  per  kwh  in  next  2  years  (  dr iven  by  higher

volumes  of  elect r ic  vehic les  and  more  &  more  demo

projects  in  PV+  storage )  and  other  promis ing

technologies  in  hydrogen  ,  CSP+  storage   ,  i t  i s

imperat ive  to  rev iew  and  reor ient  the  Solar  pol icy

f ramework  urgent ly .

K E S H A V  P R A S A D  
Chief  Execut ive  Off icer ,  Saurya

ur ja  Company  of  Rajasthan  

Aiming  to  implement  100  Gw  by  2022  and  with  35  Gw

solar  capaci ty  operat ing  as  on  end  20  ,  Ind ia ’s  solar

pol icy  i s  at  a  crucia l  stage,  seeking  rev iew  by  pol icy

makers  .  Our  current  Solar  pol icy  focuses  on  adding

capaci ty  to  centra l  and  state  gr ids  through  reverse

auct ions (  by  SECI )  and  encouraging  res ident ia l  Roof top

solar  through  f inancia l  ass is tance.  We  have  seen  l imi ted

Pol icy  support  and  implementat ion  in  emerging

technologies  ,  appl icat ions  and  R  &  D  ef for ts  l imi t ing  our

abi l i ty  to  embrace  “atma  ni rbhar ”  to  i t s  t rue  spi r i t  .  This  i s

ev ident  f rom  l imi ted  Technology  demonst rat ion  projects

which  we  can  see  in  Ind ia ,  over  dependence  on  imports

and  also  lack  of  neutra l  agency  which  captures ,  analyses

and  publ ishes  the i r  per formance  .

               BATTERY STORAGE HAS GOT THE
SPECIFIC FEATURE OF QUICK RESPONSE IN
TERMS OF MILLISECONDS, WHICH PERHAPS
ONLY DEMAND RESPONSE HAS. BATTERY,
THEREFORE, HAS A SPECIFIC PLACE FOR
QUICK RESPONSE ANCILLARY SERVICES"



Ins tead  of  seeking  bids  for  “pure  vani l la ”  Solar

pro jects ,  pol icy  to  encourage  bidding   on  “  Dispatch -

able  solar  Base  load ”  -which  incorporates  par t  of  to ta l

capaci ty  as  energy  storage  . .S tor ing  about  a  th i rd  to  a

quar ter  of  al l  k i lowat t -hours  produced  by  a  given  PV

power  plant  wi l l  suf f ice  to  smooth  in termi t tent

generat ion  so  as  to  provide  predictable ,  and  thus

t radable ,  energy  blocks  dur ing  the  day  –  as  wel l  as  at

n ight .  Dif ferent ia l  ta r i f f  for  night  t ime  dispatch  may  be

supported  by  seci /  MNRE  to  accommodate  increase

in  capex  cost   due  to  energy  storage  

Pol icy  must  speci fy  the  durat ion  of  storage  and  be

neutra l  to  mult ip le  emerging  and  re l iab le  technology

opt ions  inc luding  PV+elect ro  chemical  and

CSP+ thermo  chemical  to  the  choice  of  bidders .

Pol icy  to  make  a  budget  provis ion  for  implementat ion

of  Fast  t rack  demonst rat ion  projects  on  an  exclus ive

bas is . . .Th is  could  be  done  @  any  ex is t ing  solar  parks

in  operat ion  and  should  cover  power  projects  of  5 -10

Mw  s ize  with  wide  range  of  technology  opt ions  in

Solar  PV,  CSP  with  storage,  Bat tery  storage  ,

Hydrogen  with  solar  etc  . . . .Per formance  outcome  of

such  a  t ime  bound  and  wel l  managed  pol icy  dr iven

program  would  be  of  immense  value  to  the  country  in

developing  fu ture  Investments  in  Technology ,

manufactur ing  and  project .

Many  of  the  recent  solar  projects  adopt  AC:dc  ra t io  of

1 :1 .5  which  dur ing  peak  generat ion  per iod  would

lead  to  cl ipping  losses . . .  SECI  may  al low  solar  parks  

 to  incorporate  a  sui table  bat tery  bank  at  the i r

evacuat ion  point  and  store  the  energy  generated  (

otherwise  a  cl ipping  loss )  for  sa le  dur ing  non  solar

hours  .  This  would  act  as  demo  storage  projects  at

ex is t ing  solar  parks  and  also  help  the  SPDs  to  recover

revenue  loss  due  to  cl ipping  and  may  encourage

them  to  go  for  higher  ra t ios  in  fu ture  to  opt imise

LCOE.

Consider ing  the  r ich  potent ia l  of  di rect  solar

i r rad iance  in  states  l i ke  Rajasthan,  Gujarat  and  Leh

Ladakh,  technology  demonst rat ion  projects  based  on

hybr id  PV  with  bat tery  storage  and  CSP  with  thermal

s torage  systems  may  be  implemented.  Such  hybr id

pro jects  would  be  ideal  for  del iver ing  24*7  f i rm

power  based  on  renewables  at  compet i t ive  ta r i f f .  bids

for  such  systems  in  the  Middle  East  and  Spain  have

discovered  ta r i f fs  of  around  Rs  3  per  uni t .  The

conf igurat ion  of  such  hybr id  systems  would  be  PV

with  minimum  storage  which  wi l l  supply  f i rm  power

dur ing  dayt ime  and  CSP  with  8 -10  hours  thermal

s torage  would  supply  power  dur ing  night  t ime.

Solar  roof top  pol icy  to  inc lude  energy  storage

bat ter ies  and  cfa  may  be  sui tably  rev ised  to

accommodate  to  cover  par t  of  addi t ional  bat tery  cost

Solar  roof top  with  storage  i s  very  popular  in  us  and

Europe

Fol lowing  are  few  ideas  for  considerat ion :

1 .

2 .

3 .

4 .

5 .

6 .

Whi le  Ind ia 's  solar  journey  t i l l  date  i s  ably  supported  by

government ’s  Pol icy  ,  recal ibrat ing  i t s  pol icy  now  i s

cr i t ica l  for  Ind ia  to  lead  th is  disrupt ive  Technology

space.
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A M O O L Y A
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With  an  ins ta l led  capaci ty  of  approx imate ly  85  GW  of

solar  and  wind  capaci ty ,  Ind ia  ranks  four th  in  the  wor ld  in

terms  of  ins ta l led  capaci ty .  However ,  a  rev iew  of  the

actual  consumpt ion  of  renewable  energy  in  the  energy

mix  shows  that  the  percentage  genera l ly  var ies  between

6 -10% ,  clear ly  evidencing  under -ut i l i zat ion  of  the

insta l led  capaci ty .  The  major  cause  for  such  under -

ut i l i zat ion  i s  that  solar  and  wind  energy  are  in termi t tent

energy  sources  and  cannot  be  modi f ied  to  mimic  the

energy  demand  and  hence,  generat ion  pat terns  and

demand /consumpt ion  pat terns  may  not  always  be  in

sync.  Current ly ,  the  gap  in  generat ion  and

demand /consumpt ion  i s  being  covered  through  the  use

of  energy  f rom  coal  based  thermal  generat ion  plants .

However ,  given  Ind ia 's  ambi t ious  ta rget  to  reach  175  GW

of  renewable  energy  by  2022  and  the  object ive  of

reducing  dependence  on  thermal  power  generat ion ,  i t  i s

imperat ive  to  in t roduce  la rge -scale  bat tery  storage  to

ensure  proper  ut i l i zat ion  of  generated  energy  and  also  to

ensure  gr id  stabi l i ty .  

Large  scale  implementat ion  of  bat tery  storage  wi l l  resul t

in  many  good  th ings  for  Ind ia .  I t  wi l l  in t roduce  f lex ib i l i ty

in  elect r ic i ty  systems  so  that  they  are  able  to  ef fect ive ly

respond  to  changes  in  supply  and  demand,  increase  the  
 value  of  solar  and  wind  energy ,  br ing  about  gr id  stabi l i ty

and  ef f ic iency  and  i t  i s  also  the  most  cost -ef fect ive  way

to  ensure  deeper  penetrat ion  of  renewable  energy  in

iso lated  areas  and  communi t ies .  Unfor tunate ly ,  var ious

drawbacks  impede  the  development  of  the  energy

storage  sector  in  Ind ia ,  the  pr imary  being  the  lack  of  any

centra l  regulat ion ,  ru le  or  f ramework  to  govern  the

sector .  Thus,  the  f i rs t  step  to  jumpstar t  the  sector  seems

to  be  the  in t roduct ion  of ,  at  the  very  least ,  a  pol icy

f ramework  to  set  out  object ives ,  shor t  term  and  long  term

goals  and  a  basic  f ramework  for  the  development  of

energy  storage  systems  in  Ind ia .  In  the  past ,  pol ic ies ,

guidel ines  and  acts  have  worked  as  stepping  stones  for

nascent  sectors  and  technologies  inc luding  the

renewable  energy  sector  and  charg ing  in f rast ructure  for

e lect r ic  vehic les  in  Ind ia  and  the  bat tery  storage  sector

in  the  Uni ted  Kingdom  and  the  Uni ted  States .  Once  the

in i t ia l  setup  i s  set  out  in  the  pol icy  document  or

guidel ine ,  the  sector  usual ly  undergoes  organic  growth

and  i s  able  to  susta in  i t se l f  pure ly  through  market  dr iven

forces  and  course  correct ion ,  i f  requi red ,  though

government  agencies .

S ince  energy  storage  systems  have  a  wide  range  of

appl icat ions  for  almost  every  stakeholder  in  the

renewable  energy  value  chain ,  the  pol icy  f ramework  wi l l

have  to  ei ther  be  comprehensive ,  such  that  i t  addresses

each  stakeholder  separate ly  or  f lex ib le ,  such  that  the

same  approach  i s  appl icable  to  al l  stakeholders .

Accordingly ,  the  government  can  ei ther  look  to

int roduce  a  centra l  pol icy  for  the  sector  and  al low  states

to  i ssue  the i r  own  guidel ines  ( in  conjunct ion  with  the

v iews  of  the  elect r ic i ty  regulatory  commiss ion )  or  can  
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The  above  i s  al l  subject  to  development  of  mult ip le  cost -

compet i t ive  energy  storage  technologies  in  Ind ia

through  extens ive  engineer ing ,  research  and

development  for  new  storage  concepts  and  mater ia ls ,

which  wi l l  requi re  making  Ind ia  an  at t ract ive  locat ion  to

develop  bat tery  storage  systems  through  incent ives  and

subsid ies .

Once  a  pol icy  f ramework  i s  developed,  bids  for

development  of  energy  storage  systems  ei ther  on  a

standalone  basis  or  bundled  with  a  generat ion  system

may  be  inv i ted .  Thereaf ter ,  the  sector  should  be  able  to

grow  organica l ly  with  minimal  in tervent ion  f rom  the

government  s imi lar  to  the  renewable  energy  sector  in

India ,  which  became  a  fa i r ly  regulated  market  dr iven

sector  in  less  than  a  decade.

take  complete  contro l  over  the  sector  in  the  in i t ia l  phase

unt i l  i t  stabi l izes .  In  addi t ion ,  the  pol icy  f ramework  wi l l

have  to  account  for  shar ing  of  costs  between  the  owner

of  the  system  and  the  users ,  which  considerat ion  wi l l

have  to  be  ta i lored  for  each  stakeholder .  For  example ,  for

independent  power  producers ,  any  costs  wi l l  have  to

take  in to  account  a  prof i t  margin ,  which  may  not  be  the

case  for  dis t r ibut ion  and  t ransmiss ion  l icensees .  The

Centra l  Elect r ic i ty  Regulatory  Commiss ion  in  i t s  staf f

paper  on  ‘ In t roduct ion  of  Elect r ic i ty  Storage  System  in

India ’  has  addressed  shar ing  of  costs  between  users

qui te  comprehensive ly  and  may  be  used  as  a  re ference.

Fur ther ,  the  pol icy  f ramework  should  provide  for  draf t ing

and  i ssuance  of  ta r i f f  formulat ion  guidel ines  through  the

ident i f icat ion  of  the  appropr ia te  commiss ion  along  with

recogni t ion  for  the  in i t ia l  development  models ,  both

CapEx  and  OpEx,  for  energy  storage  systems.  
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serv ices ,  energy  management  and  microgr id  serv ices

and  renewable  in tegrat ion .  Amongst  current  and

upcoming  bat tery  storage  technologies ,  Li - ion  bat ter ies

have  the  highest  level  of  energy  densi ty ,  long  cycle

numbers ,  low  discharge  ra te  as  wel l  as  no -memory

ef fect .  I ts  other  major  appl icat ions  are  in  elect r ic

vehic les  (EVs )  where  select ion  cr i ter ia  are  st r ingent ly  for

the  highest  energy  densi ty .

L i - ion  bat ter ies  are  current ly  expensive  and  not

commercia l ly  v iable  in  most  appl icat ion  scenar ios .

However ,  i t s  pr ices  have  dropped  more  than  80%

between  2010 -2018  and  i t  i s  expected  that  i t  wi l l  fur ther

drop  to  less  than  100  USD  per  uni t  by  2023  where  i t

would  become  commercia l ly  v iable .

Ind ia  has  the  ambi t ion  of  not  only  using  the  Li - ion

bat ter ies  for  i t s  energy  t rans i t ion ,  but  also  developing  a

manufactur ing  hub  to  cater  to  al l  local  demands,  as  wel l

as  par t ia l ly  cater ing  to  in ternat ional  needs .  Towards  th is

end,  the  Ind ian  Government  has  taken  a  number  of

pol icy  measures .  I t  approved  the  Nat ional  Miss ion  on

Elect r ic  Mobi l i ty  in  2011  and  launched  Nat ional

E lect r ic i ty  Mobi l i ty  Miss ion  Plan  (NEMMP )  in  2013  which

promotes  the  uptake  of  elect r ic  and  hybr id  vehic les  in

the  country  with  the  aim  to  achieve  nat ional  fue l

secur i ty .  As  par t  of  the  NEMMP  2020,  the  Faster  Adopt ion

and  Manufactur ing  of  (Hybr id  & )  EVs  in  Ind ia  (FAME

India )  Scheme  was  launched  in  the  year  2015  to  promote

the  manufactur ing  of  elect r ic  and  hybr id  vehic le

technologies .

The  Ind ian  Government  has  recent ly  taken  a  number  of

measures  under  the  Phased  Manufactur ing  Program

(PMP )  and  FAME  to  promote  local  manufactur ing  through

creat ing  local  demand  and  supply .  I t  has  provided

incent ives  of  10,000  crores  for  sa le  of  EVs  with  6.8GWh

of  to ta l  bat ter ies ,  v iabi l i ty  gap  funding  under
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Ind ia  i s  a  s ignatory  to  the  Par is  Agreement  under  the

Uni ted  Nat ions  Framework  Convent ion  on  Cl imate

Change.  One  of  Ind ia ’s  Nat ional ly  Determined

Contr ibut ions  (NDC )  under  th is  agreement  i s  to  have

40%  of  non - foss i l  fue l  ins ta l led  elect r ic  power  capaci ty

by  2030.  As  of  31  December  2020,  Ind ia  has  an  ins ta l led

elect r ic  capaci ty  of  374.2  GW,  of  which  renewable

power ,  inc luding  hydropower ,  const i tu tes  around  36%  of

tota l  ins ta l led  capaci ty .

Ind ia  has  a  ta rget  to  ins ta l l  175  GW  of  renewable  energy

sources  (RES )  by  2022  and  increase  i t  to  450GW  by

2030.  With  th is  addi t ion ,  i t  i s  expected  that  the  ins ta l led

capaci ty  of  RES  inc luding  hydropower  would  be  more

than  60%  of  to ta l  ins ta l led  capaci ty ,  and  40%  in  terms  of

tota l  gross  generat ion .  However ,  RES,  especia l ly  wind

and  solar  pose  major  problems  for  balancing  supply  and

demand  on  di f ferent  spat ia l  and  t ime  scales  due  to  the i r

var iable  natures .  The  dis t r ibuted  nature  of  RES  also  adds

complex i ty  in  terms  of  connect ing  them  to  ex is t ing  gr id

inf rast ructure .  This  i s  where  energy  storage  has  an

important  ro le  to  play  in  fac i l i ta t ing  the  la rge  in tegrat ion

of  RES.

India  would  requi re  al l  types  of  energy  storage

technologies  given  the  huge  requi rement  of  RES

ant ic ipated  in  i t s  generat ion  mix .  Li th ium  ion  (Li - ion )

bat ter ies  in  par t icu lar  wi l l  have  a  s igni f icant  ro le  given

that  i t  i s  sui table  for  al l  appl icat ions  of  bulk  energy

serv ices ,  anci l la ry  serv ices ,  t ransmiss ion  &  in f rast ructure  



As  ment ioned  above,  Ind ia  has  taken  pol icy  in tervent ion

to  accelerate  i t s  energy  t rans i t ion ,  in  par t icu lar  through

the  local  product ion  of  Li - ion  bat ter ies .  However ,  the

current  focus  major ly  around  the  uptake  of  EVs  i s  not

enough.  There  needs  to  be  a  shi f t  of  focus  and  at tent ion

to  the  gr id  in f rast ructure  where  EVs  would  draw  power

f rom.  Grid  operators  need  to  modernize  the i r

in f rast ructure  to  cater  for  non - t rad i t ional  energy  sources

in  order  to  achieve  a  carbon  neutra l  energy  value  chain .

The  use  of  bat tery  storage  needs  to  be  looked  at

hol is t ica l ly  f rom  the  gr id  in tegrat ion  perspect ive  to  al low

for  maximum  value -stack ing,  ra ther  than  cont inu ing  with

the  sporadic  in tegrat ion  with  RES  projects  we  are  seeing

now.  With  the  current  scenar io ,  even  i f  Ind ia  achieves  i t s

target  of  30%  of  elect r i f icat ion  of  vehic les  by  2030,  these

EVs  would  be  st i l l  running  on  60%  of  foss i l  fue l  sources  –

thereby  defeat ing  the  in tended  purpose.

Wi th  a  populat ion  of  1.3  bn  people  and  less  than  hal f  of

wor ld ’s  average  per  capi ta  elect r ic i ty  consumpt ion ,  Ind ia

requi res  a  massive  increase  in  elect r ic i ty  product ion  to

support  i t s  economic  and  populat ion  growth .  A  hol is t ic ,

long - term  pol icy  f ramework ,  consider ing  var ious  energy

storage  technologies  and  how  they  f i t  in to  the  energy

value  chain ,  i s  essent ia l  for  a  complete  energy  t rans i t ion .

var ious  scheme  for  gr id  connected  Li - ion  bat ter ies  co -

located  with  renewable  sources  and  tenders  for  Round

The  Clock  (RTC )  and  peak -power  supply  are  being

f loated  to  promote  energy  storage.  On  the  supply  s ide ,  i t

has  announced  product ion -based  incent ives  to  set  up  3 -

10  giga - factor ies  to ta l l ing  50GWh  by  2022,  graded  basic

custom  dut ies  for  Li - ion  bat ter ies  and  other

manufactur ing  and  expor t  re la ted  incent ives .

One  of  the  key  chal lenges ,  however ,  in  the

manufactur ing  of  Li - ion  bat ter ies  i s  secur ing  the  long -

term  supply  of  i t s  major  raw  mater ia ls  such  as  cobal t ,

n ickel  and  l i th ium.  More  than  50%  of  the  wor ld ’s  cobal t

reserves  i s  in  Congo  and  the  volat i le  pol i t ica l  s i tuat ion

there  presents  a  r isk .  Indonesia ,  Aust ra l ia  and  Braz i l  hold

the  wor ld ’s  major  reserves  of  Nickel .  Li - ion  bat ter ies

requi re  a  very  high  pur i ty  and  hence  only  46%  of  wor ld ’s

nickel  product ion  can  be  used  for  bat ter ies .  More  than

50%  of  the  wor ld ’s  l i th ium  reserve  i s  in  the  Li th ium

Tr iangle ,  which  i s  a  region  of  the  Andes  around  the

borders  of  Argent ina ,  Bol iv ia  and  Chi le .  Since  2019,  Ind ia  

has  been  making  ef for ts  to  have  jo int  ventures ,

acquis i t ions ,  as  wel l  as  explorat ion  r ights  in  the  l i th ium

mines  and  access  to  cobal t  with in  the  Li th ium  Tr iangle .

Unfor tunate ly ,  the  long - term  sourc ing  of  these  mater ia ls

would  cont inue  to  pose  a  chal lenge  for  end - to -end

manufactur ing  of  Li - ion  bat ter ies  in  Ind ia .
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