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In a country blessed with 300 days of sunlight and which has
vast solar energy potential of about 5,000 trillion kWh per year,
the solar option is but a given. We take a look at the impact of
the National Solar mission on Rajasthan and in technologies we
take an in-depth look at thin film, especially in terms of funding
issues, says R Srinivasan.




sizeable portion of our population  are

forced to go without grid-connected power

and use kerosene lantens. Also, our coun-
try's over-dependence on coal, which comnor last
[orever, is impractical and also not viahle in rerms
of its large carbon footpring. So what s the way
ahead! Apart from other renewable sources of ener-
gy such as wind, hydro, Bromass, peothermal, nidal
ete, the solar oprion offers many advanmges since
India as blessed with around 300 days of sunlight
ard hag vase solar energy porential of abour 5,000
trillion kKWh per year.

The 82,000 TW of sunlight reaching carth is
about 6,000 rimes more than the 15 TW equivalent
uf average power consumed by mankind. Also there
is a dor of potential for off-grid phorevolraie (PV)
reemote areas for lehring and i will also lead 0 johb
ereation. As per the Ministry on Non-Renewable
Encrey (MNRE), abour 100,000 jobs will be cre-
ated by the photovoltaic industry by 2020, But
mvestments are required which can reduce the
price of solar rtechnology by 40 per cent by 2020,
amid merease its comperitive edge.

So to make solar enerpy attractive, the govern-
ment has offered fiscal incentives, reduced customs
Juty und loans ar cheaper rates for project develop-
ers, Mow let us see what are the developments in
solir and then the challenges, especially i terms
of funding.

SOLAR INITIATIVES

The Jawaharlal Nehru National Solar Mission
(INNSM) aims toachieve 20,000 MW (20 GW) by
2022, The response to it has been good and since it
was launched, 300 bids tor solar photovoleae (')
and 44 tor solar thermal projecrs were received by
the NTPC Vidyut Vyapar Nigam (NVVN), the
nodal agency for sale and purchase of grid-con-
nected salar power. Also, Indian Renewable Eneroy
Development Agency (IREDAY has given the
preen sipnal to about 67 developers to implement
7.8 MW solar PV under the first phase of the
solar mission,

These measures have been welcomed by devel-
opers and many states intend to jomn the solar
bandwagon, As a case in poing, Rajasthan, which
receives radiation m the range of 3.5 to 6.8 EWh
per sguare metre, is all set wo artract an mvesement
of Bs 6,000 crore in the first phase of JNNSM. The
state s estimated to have o massive 1.5 lakh MW
of unrtapped potential, The Centre has' accord-
ingly approved 5 solar thermal projects of 400
MW and allocared 21 solar PV projects of 5 MW
each in the fiest round. Also, the power rate for
companies that entered into an agreement with

Thin film was first seen in the form of the strips
on solar calculators. A thinfilm solar cell or thin-
film photovoltaic cell is made by depositing one
or more thin layers (thin film) of PV material on a
substrate. The thickness range of such a layer var-
ies from a few nanometers fo tens of micrometers.
Some categories of thin-film solar cells in terms of
the photovaltaic material used are amorphous sili-
con (a-3i), cadmium tellunde (CdTe), copper indium
gallium selenide (CIGS), dye-sensitised solar cel
(DSC) and other organic solar cells. Design and
fabrication: Silicon is mainly deposited by chemical
vapour deposition from silane gas and hydrogen gas.
Other deposition fechnigues are sputtering and hot
wire tachnigues.

NVWVN ar that cime was fixed ar Bs 1791 per
unit for solar PV and Rs 1532 per unit for solar
thermal.

ISSUES IN SOLAR ENERGY

The cost of developing solar energy is sround four
times the mvestment required in coal-based thes-
mal power generation. Land acquisition oo 15 a
major challenge and i s also said thar the industry,
inn which 30,000 persons are currently working, will
face o shortage of skilled manpower in the years to
come and especially in research and Jdevelopment
(R&D) and manufacturing. A good move though
has been made in the form of a 2 per cent annual
allocanon of Bs 1,000 crore for educanon. On the
issue of solar funding, this s what some persons
from the industey had w say...

ISSUES IN SOLAR FUNDING

Revarding the funding challenges in India amd
especially for than-film, Srinivas Chakravarthy,
Country Head, Industry Services, TUV Rhenland
(India) smd, “The projects that have been hid
in Indin as of today need funding of about
Re 10,000 crore. Obwviously the banks are con-
cermned, Unfartunately we do not have appropriate
data specihic to the locations where the PV industry
should focus. We have a policy bur there are srill
bors of issues as the PPA signing has revealed, In
order to fund a salar PV power plant, investors and
banks need adeguare information on theie RO
and how they will get it Today; this is not possible
due o lack of information. Also, there are issues
related to the installation e, af it follows a certain
procedure and cerilication to ensure the Lile of the
plant. With regard to thin-film rechnology, this
is o rechnology thar is still evolving, There s no



SOLAR TECHNOLOGIES

The two basic rechnologies wsed 1w derivie solar energy
are solar photovoleics (PV) and cconcentrated solar
power (CS0) or thermal (CST) systems, In PV, sunlight
thar falls on large solar panels pers convérted into elec-
rricity and n solar thermal, mirors convert sunlicht
heat which then runs  tarbine and generates electriciy.

The forms of concentrating technologies are pats-
balie troughs, dish stirlings, concentrating linear fresnel
reflectors and solar power towers. Each concentration
method can produce high temperatures and carrespond-
ingly high thermodynamic efficiencies but they vary in
the wiy that they track the sun and focus light.




concrere data to provide information on long-rerm
efficiency of the modules
thin-film modules = very o as o today's tech-
H-llllj._".. Thin-ilms need more Tand for the same
wittage as that ol crvstalline modules. These are
sonne of the challenges of thin=tilm, which can be
hindemee for fundeang, Le s isstes such as these thar
aHecr mvestment n thin-tilms odav. Howewver,
they have thewr advanmaees and these can be used
o overcomme the issues and hence support tunding
They can be wsed 1o high temperatore [ocaons, on
surfaces of roolrops, building facades and 1n desen
locativns, Design-based thin-tilin can be advanta-
prots 10 view of the locanon and application.”
U being guened it challenges i tinancing
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opries, Semivies Chakeoavarchy sad, “Absalurels
Technolowy plays o huee role inthe cutpor of the
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desten o case of hor and humid condirions s ditter
ent frome thar m colder bur high ey surelizhn
conditkoms, Then there is the mamenance which
could become expensive il the locarion s norsai-
able for the rype ot ghass selecred or thickness o
the module frame selecred ere, e care s not taken
ar the desion staee itselt, the project muy become
expensive oF even incur losses”

Vish  Palekar, Head, Cleantech
Ventures, Mahindra Solae, on challenges in fund-

Business

g ofefhun-film said, “Tandem junction and mople
juncrion thin=tibn rechnologies are posd ech-
motloies, bur therr long rerm durabilioy has not ver
been demonstrated, They tend to be slightly lower
costs than ervstalline sthicon (e=51) bur the Longes
operating  commercial tindem punerion s only
about 4-5 yrs okl =0 bankabilicy and financing
can be a challenge due o the chowe of thin-tilm
technology. To overcome this, a developer shouald
vl O SETONPET draimeerirg, !"115"L||r\'||5|.'||.| .||'|.| Ll
struction (EMC) voarantee with o well-known EI'C
conpany and  alse work with stronger thin-film
techoology suppliers around the world”

Satish Kashvap, co-tounder and  Director,
General Carbon, on the funding sssue s, “Funding
of progects is ar an early stige, Funding apencies are
coming to grips with the varous technologies. Each
technology supplier und project developer s offer
mg a difterent nux of rechnologies and this 15 add-
e to the learnme corve of fundimeg agences. [
e historie ceneraton o the rechnology (rhin
flm or CHGS)Y in other geographies s becomme
key while on-eround diea under Indian condirions
i= arill a while away, The REC framework 15 in the
early stage of adoption and the fund-raisers” stand-
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Also, the efficiency of

THE ADVANTAGES AND

DISADVANTAGES OF SOLAR PV

Advantages of solar PV

® Mo fuel cost since sunlight is available everywhere
even if it is in varying degrees, unlike wind, geo-
thermal efc.

® Plant is modular in nature so it is easy 10 install
and scale up easily.

® Does not contribute to global warming

® Since electricity can be generated at the paint
ol use, il is best suited for rural and remole ele
trification and it also reduces transmission and
distribution losses.

Disadvantages

® High cos! of electricity as compared to conven-
tional grid power,

® Power generation varies over geographical regions
due fo climatic conditions and efiects like shading
etc

Latest developments

Microscopic algae: At Oregon and Portland
University, researchers have discovered a way to use
microscopic algae called diatoms to increase solar
cell efficiency. It is said that that the dye-sensifised
solar cells can produce three times fhe electrical
output of ordinary solar cells.

Power Plastic: The National Energy Renewable
Labaratory (NREL) certified that US-based Konarka
Technologies' organic-based photovoltaic (OPVY) solar
cells have demonsirated a record-breaking B.3 per
cent efficiency, which is the highest performance
recorded by NREL for an organic photovoltaic solar
cell. At the heart of the company’s technology is a
photo-reactive polymer material invented by Konarka
co-founder and Mobel Prize winner, Dr Alan Heeger,
This material can be printed or coated inexpensively
onto flexible substrates using roll-to-roll manufactur-
ing, just as newspapers are printed, on large rolls of
paper. It can then be used in a wide variety of end-use
products,

happenmgs in the marker. Chiven the above facrs,
the first tew solar projects which have been tunded
withy stronge carift commirments wre bemg ware hed
with Bated breathe by indostry s analyses. Mewer
rechnologies may benetit from a rechnology leap-
r‘t\h'_" 11N |r|l.!|.1. E"lli [RINTS 'l'l-'i"l]ll.l ||:I'| Lolis '“;Ii] [:II‘ o '.'n'llill.'
befire the verdice is oue.”

Speaking of the funding scenario and challeng-

e=, m Vasanthi, Director, Techmical and Markening,



Websol Energy Svstems, sud, “For GLOBAL PV PRODUCTION
development for solur PV cells and

Region-wise PV share in 2009 (in MW & Per cent)

modules manufacturing, the govern- |
ment has announced 20 per cent
imcentives on capital expenditure
for SEZ und 25 per cent mcentive
for non-5Es i 2007, The povern:
ment s funding renewable projects
it the private sector for resesrch and
development in solar PY manufac.
CUFIME equipment, 1 promote prod-
uet development and improvement
in PV cell efficiency. A number of
projects have achieved milestones
:1|'|;| CTRTE | TS r‘tl'lI.I'IIL|"' aare ![11\{1..'[‘ LU

mercialised production. For solar PV
plant developers from muni-gnd o
MW sized PV power plants, the government s
tunding projects as per the nature of projeces. The
government s piving 90 per cent capiral subsidies
for min off-grd in rural elecorificanon 'V projecrs.
For big power planes from 5 MW and above, as
per the national solar mission or state government
promoted 'V projects, the number of nationalised
and private banks are funding the debr part on 2
case-to-case basis as per the project's viability, In
reverse bidding under the NVWVN, a nomber of
PV power plant developers have offered very high
discounts to gain projects under the solar mission,
Diue tovhigh discounts, some projects are not viahle
so tunding for these projects will be ditficult for
financial nstirutions. Under the mission, rhere s
no spectal policy or preference for thin-film. The
povernment has mentioned thar domestic erys-
talline cells and modules to be used in the solar
mission and  produces manufactured  other than
crystulline silicom technology can be imported. For
continuous growth, the government has developed
o mechanism where PV power plants mive pertor-
mance for mentioned durations e, 29 years, proj-
ects are completed in the stipulated rime and there

is uniform development of PV projects,”

H‘F"'L'.lklll.u :ll"l'lll.' .‘E'lt"i:rll‘l“ of rl"(.'1'||'|'||'i'||1_'|{"i. .'il-ll‘.‘
saul, "Globally crystalline silicon has more than
80 per cent market share because it 15 a well-gstab-
fished rechnology and a number of power planes
are working efficiently and giving the desired
vesults, I the last three vears, with an increase in
demand and reduction in price of per wart peak, the
number of competing technologies are available in
the marker. Each technology has its strengeh and
weakness as per different geographical areas and
legal requirements, The basic aim of developers is
to generate more electricity with minimum invest-
ment in establish power plant.”
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She added, "“With lower efficiency, modules
need more space and high imvestment in balance
of systems (BOS) while higher efficiency mod-
ules need less investment i the land under BOS.
Crystalline 'V modules have around 14 per cent
plus ethiciency while thin-film modules are 7 o
10 per cent plus efficiency under stondard condi-
tions, so developers need w select rechnology so
that they can generste maximum electricity with
minimum investment. PY power plants generaring
high clecrricity will have a low payback, ateract
investment tor developers and equally ger finanee
easily from banks.”

Currently, solar energy forms o smadl portion
\lf th' _t._'l..'r'ln'r:lT:I-'I!'l rrl'l:rfl VATHS SOUrces il l'l]L'[I_"!.'
but this can improve with technological advances,
improvement i efficiencies and as the cost of salar
comes down. Of thas, 'V forms a smaller portion
1."“1 cstimates suppest [|11l1 1k L‘LlU'LE <A (N .III-I'I.I'I'Ill 7
per cent by 2030,

Estimates also sugpest that thin-film production
will grow 24 per cent from 2009 Jevels and reach
22,214 MW in 2020 and thar in the long-term
thin-film PV technology will surpass conventional
PV rechnology.

The cost of power produced by PV oo has
decreased by 60 per cent from $3.50 per watt to 32
per watt in recent years. High efficiency cells have
etficiencies of over 40 per cent in the case of con-
centraring 'V cells and ethiciencies are increasing
along with m:

sseproduction, even as production
costs are falling,

While the debare is on regarding rechnologies,
there is no denying that India, with the potential to
generate 33 MW per s km using solar PV and solar
thermal, is now on the solar highway and needs all
the help ir can ger in terms of different technolo-
gies which will serve to propel it to its nghtful place
among the nations of the world,

B Rest of Europe, 5431.4, 4%

| Africa & Middle east, 11, 0%



