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Foreword

Y

This Committee was set up to recommend a policy framework under the Jawaharlal
Nehru National Solar Mission to encourage domestic production of raw materials and
components required for expanding the domestic industriai base by identifying the
critical elements/components which lend themselves to indigenous manufacture and

recommend the minimum indigenous content for solar power projects, both solar
thermal and photovoltaics.

The Committee held detailed consultzticns with developers, manufacturers,
technology providers and Industry Associations in a transparent manner.

Part 1 of the report of th= Committee is being submitted . This addrasses the Terms

of Reference of the Committee partially. Part 2 of the report wiil addiess the
remaining Terms of reference.

The recommendations contained in Part 1 may be considered while finalizing the
guidelines for selection of new Project Developers for Phase 1 of the Mission.

oy Aanla,
(Ajay Shankar)
Chairman

8(2.!20\0
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Executive summary

Y

1. The Jawaharlal Nehru National Solar Mission was launched on the 11"
January, 2010 by the Prime Minister. The Mission has set the ambitious target of
deploying 20,000 MW of grid connected solar power by 2022. The Solar Mission
has the potential of transforming India’'s energy security and contributing to national
as well as global efforts to combat climate change.

2. The Prime Minister, while launching the Solar Mission, stated that “t sincerely
hope that this Solar Mission will also establish India as a global leader in solar
energy, not just in ferms of solar power generation but also in solar manufacturing
and generation of this technology”. The Mission document has stressed the need jor
promoting indigenization as deployment progresses and states that the requirement

of phased indigenization would be specified while seeking development of solar
power projects.

3. The first phase of the Mission (2010-2013), inter alia, envisages the
development of 1000 MW of solar energy to be developed and procured through the
NVVN(NTPC Vidyut Vyapar Nigam), which would bundle this with 1000 MW of
unallocated power of NTPC with the Central Government and this bundled energy
would be sold to Discoms. The price of this bundled energy would be around the

prevailing market price and therefore, the sale of this bundled energy would be
reasonably assured.

4. Phase | of the Mission is expected to build the foundation of the Mission with
appropriate policy interventions to attract industry and project developers to invest in
research, domestic manufacturing and development of solar power generation. This
phase is envisaged to nucleate the critical mass for making India a globally
competitive hub for solar power development and manufacturing.

5. The Committee was set up to recommend a policy framework to encourage
domestic production of raw materials and components required for expanding the
domestic industrial base by identifying the critical elements/components which lend
themselves to indigenous manufacture and recommend the minimum indigenous
content for solar power projects, both soiar thermal and photovoltaics. The
Committee held detailed consultations with developers, manufacturers, technology
providers and Industry Associations in a transparent manner.

6. The Committee has concluded that the key elements for the attainment of the

objectives of the Solar Mission relating to manufacturing and technology
development in India are the following:
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- Scaling up of tre size of the market for domestic manufacturers. This would
require prascription of mandatory domestic manufacturing for critical elements
of solar energy systems normally for 7 years. This would provide a credible
signal for attracting new entrants both domestic and foreign, into the sector.
Scale is critical to downward movement on the cost curve.

- Creating a competitive industry structure in India; competition being the key to
innovation and cost reduction.

On achieving the above two objectives to a reasunable degree, moving

towards competitive procurement based on the price of solar electricity. This

would spur innovation and movement of solar power towards grid parity.

- Remain technology neutral within the broad categories of Solar PV and Solar
Thermal. Give cvery emerging technology emple space o enter with a fair
chance of moving down the cost curve. This is necessary as the sector

appears to be on the cusp of transformational changes involving both
incremental as well as disruptive innovation.

Recommendations

7. Based on the above approach the Committee recommends the following:

A. Solar Photovoltaic

Recommendation for domestic content is being restricted to critical element of

the Solar PV systems only.

a. Mandate that for Phase 1 of the Mission, all deployment in grid connected

solar power be done using both cells and modules manufactured in India.

in year 2012-13, all installations be mandated to use Power Conditioning

Units (PCUs) made in India. This requirement would enable adequate

investments in PCUs manufacturing to be made by 2011-12 with

international efficiency levels.

c. Areview may be done in 2013-14 to see if the mandate couid be extended
to wafers and silicon being made in India for the subsequent years.

b.

B. Solar Thermal

Mandate 30% of local content for all plants in solar thermal technology. The
technology providers in their submissions to the Committee had indicated that
a higher level than 30% of domestic content could be feasible at the outset.
The Committee, however, is of the view that this is a new and emerging
technology where there are few global players of scale. Hence there is need to
prescribe only a modest domestic content requirement so as not to deter or
inhibit competitive entry into the Indian market of this technology.
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It is also recommended that the projects of Solar thermal which would be
sanctioned in the year 2212-2013 have 50% local content mandzted as by
then some domestic manufacturing capability is expected to emerge.

By 2012-13, a clearer picture would emerge regarding the critical elements of
this technology and the potential for their manufacturing in India and based on

that assessment phased increase in mandatory indigenization could be
considered for the subsequent years.

8. The Committee also took note ci the fact that since technology is rapiaiy
evolving in the field of Soler PV, there is a need to provide ample opportunity for
deployment of the latest technologies, selectively, through projects, under the
Mission wherein the developers could tie up with proven technology
providers/module manufacturers that offer better efficiency and/or technology than
what is available and being deployed in India. It is accordingly recommended that the
condition of local content may be relaxed for such projects. The decision to permit
the setting up of such plants in India may be taken by an Empowered Committee,
after an evaluation of the technology being proposed, for greater efficiency or novelty
holding the promise of cost reduction. The relaxation of domestic content
requirement should be such as to provide for deployment of a critical mass in field
conditions in India, after which the condition of domestic manufacturing for the new
technolegy/product which is more efficient may be prescribed. This approach is
necessary to facilitate the entry of new and more efficient technologies in the
country. This would help India move up the technology development curve faster.
Such an approach for Solar Thermal may be considered in 2012-2013 by when
critical elements of Solar Thermal Technology would get identified for domestic
manufacturing. Till then, the domestic content requirement that is being mandated is
quite modest and in the view of Committee easily achievable.
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Chagter 1

National Solar Mission

1.1 The Jawaharlal Nehru National Solar Mission was launched on the 11"
January, 2010 by the Prime Minister. The Mission has set ambitious target of
deploying 20,000 MW of grid connected solar power by 2022. The Solar Mission
has the potential of transforming India’s energy security and contributing to national
as well as global efforts to combat climate change. The Prime Minister, while
raunching the Solar Mission, stated that ‘I zincerely hope that this Solar Mission will
also establish India as a global leader ir. solar exergy, not just in terms of solar
power generation but also in solar manufacturing and generation of this technology”.
The Mission document has stressed the need for promoting indigenization as
deployment progresses and states that the requirement of phased indigenization
would be specified while seeking development of solar power projects.

1.2  Solar energy, at present is quite expensive compared to other sources of
power such as coal. The objective of the Solar Mission is to create conditions,

through rapid scale-up of capacity and technological innovation to drive down costs
towards grid parity. i

13 The Mission has stated that the cost trajectory towards grid parity would
depend upon the scale of global deployment and technology development and
transfer. Both the technology routes for conversion of solar radiation into heat and

electricity, namely, solar thermal and solar photovoltaics, have been considered for
providing scalability for solar power in India.

14  ltis envisaged in the Mission that a 3 phase approach shall be adopted. First
phase would extend up to 2012-2013 and target 1100 MW of grid solar electricity as
well as 200 MW of off- grid systems. Mission aspires to achieve a cumulative target
of 20000 MW capacity of grid connected solar projects and 2000 MW capacity
through off grid projects by 2022 by the end of Phase 3. The first phase of the
Mission is expected to build the foundation with appropriate policy interventions and
create the necessary environment to attract industry and project developers to invest
in research, domestic manufacturing, value addition and development of solar power
generation and thus nucleate the critical mass for domestic production.

1.5  The Mission document has stressed the need for promoting indigenization as
the deployment progresses and states that “the requirement of phased indigenization
would be specified while seeking development of solar power projects under this
scheme. The size of each project would be determined so as to make phased

5
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indigenization feasible. The tariff and tax regime for key components and segments
would be suitably fine tuned so as to promote the process ¢f indigenization.”

1.6 By the end of 2022, the deployment of solar systems in India would be quite
comparable with similar instaliations in the rest of the world. Therefore, it is
imperative that the benefit of such a large scale deployment should come to the

country in the form of indigenous expertise, skill development, employment creation,
manufacturing capacity and value addition.
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Chapter 2

Committee for Promoting Domestic Production

21 A Committee was set up to recommend a policy framework to encourage
domestic production of raw materials and components required for expanding the
domestic industrial base by identifying the critical elements/components which lend
themselves for indigeious manufacture and recommend the minimum indigenous

sontent for solar power projects, both sciar thermal and photovoltaics. Details at
Annex 1

2.2 The composition ¢i the Committee is as follows:-

i. Shri Ajay Shankar Chairman
ii. Advisor, Planning Commission Member
i. DG, BEE Member
iv. Secretary CERC Member
v. CMD, IREDA Member
vi. CEO, PFCCL Member

Representatives of the following as members:
vii. Scientist ‘F’ from MNRE
vii. NMCC
ix. CEA
X. MoP
xi. NTPC/NVVN
xii. State of Gujarat
xiii. State of Rajasthan
xiv. JS, MNRE Convener

2.3 Terms of Reference of the Committee are as follows:

a) To review the present status of domestic industry, indigenous content

and barriers in indigenization and the existing policies and incentives
available to the industry.

b) To identify the critical elements/components which lend themselves for
indigenous manufacture and cost reduction on account of economies
of scale.

c) To recommend policy framework and specifically the incentives and
procedures to be adopted to encourage domestic solar thermai
industry in the country. SME sector presents a critical interface

7
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especially for Balance of systems anrd should also be considered for
appropriate incentives

d) To recommend the minimum indigenous content for solar power
projects, both solar thermal and photovoltaics

e) To project the estimated requirement of funds for implementing the
above.

f) To recommend policy \iterventions to encourage domestic production
ot raw materials and components ( not covered under the SIP policy)
required for expanding the domestic industrial base.

g) Any other related matter Commitiee may like to recommend, keeping in
view the policy intent detailed in the National Solar Mission document.

2.4  Committee could also co- opt any other member or experts as considered
necessary and also call persons/ institutions/associations/entities as special invitees.

Stakeholder Consultations

2.5 The Committee had a series of meetings with various stakeholders including

manufacturers , developers and technology providers of solar photovoltaic and solar
thermal devices/systems.

2.6 In the first meeting, the terms of reference for the Committee were explained
and the participants were invited to present their views.

27 The present status of the solar thermal manufacturing industry, various
components and the possibility of manufacturing the components in India were
discussed. it emerged that the Indian industry has sufficient manufacturing capacity
to supply the required volume of solar PV modules for the Mission's target during
Phase 1. In case of solar thermal, the technology is still evolving. However the
capability exists in India to p'roduce most of the balance of system components
indigenously. Presentations made by various stakeholders are at Annex 2.1t0 2.9

2.8 The view was expressed that the Solar Mission Document outlines the need
to put in place a Solar RPO but if this requirement is to be fulfilled there must be
sufficient supply of solar power. Thus any condition of local content should be
pragmatic and a graduated approach may be followed.

29 It was pointed out that bulk tenders for super critical thermal plants with
domestic manufacturing requirement was one model that Government had adopted
for promoting manufacturing in @ new and high end technology area. A similar

approach for setting up of large solar thermal power projects could also be
considered. ;

8
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2.10 The following issues emerged during discussions

a) What percentage of local content requirement is realistic in the solar
technologies? There are some critical components wherein
manufacturing in India should be pro-actively targeted.

a) The mechanism for linking the selection guidelines, which would be
followed by NVVN to select developers to the local conteni requirement.

b) Phasing of domestic content reguirement.

2.11 In the next set of deliberations, manufacturers and technology providers were
called and they made detailed presentations before the Committee. The status of
global and domestic technology levels, deployment and manufacturing capacity were
presented. The various solar thermal technology providers also shared their cost
estimates with the Committee. The Committee requested various project developers

in Solar thermal technology to detail out a plan for indigenization based on capacity
addition.

2.12 In the final deliberations, which took place on 3rd February 2010, the
Committee heard the views of manufacturers and solar power developers in Solar
PV sector and developers of Solar Thermal Power.

2.13 The points raised by representatives of different solar power developers are
summarized below:-

a) That the long term performance of the systems with matching
performance warranties backed by global insurance companies is a pre-
requisite for obtaining financial ciosure.

b) That from the point of view of developers, the project IRR is critical and
this gets maximized if the developer uses solar components that are
highest performing and are available at the lowest cost and for which
field track record is also avaitabie. Any loca! content stipulation could
have an adverse impact on the ability of developers to get the most
competitive product in terms of efficiency, quality and cost

c) That financially strong suppliers also offer suppliers credit during the
construction period thereby bringing down the interest cost.

d) That in a SPV installation, 70% of the cost is comprised of modules
and Power Conditioning Unit (PCU) and hence any local content

9
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requirement above 30% would imply that mcdules would have to de
bought from only inian companies since high efficiency PCl!s in any
case would need to be imported at present.

That the impact of local content requirement in Ontario (Canada market)

has made it difficult for global companies, in managing their global
supply chain.

7.14 The views of the manufacturers of SFV are summarized below:-

a)

c)

d)

e)

That world class rnanufacturing facilities exist in the country and Indian
manufacturers have been exporting PV modules for giid connecied
applications abroad. It would be ironical if the indian grid connected
Solar PV program has to depend on imports of such modules.

That the significant subsidies that are inbuilt in the Solar Mission needs
to be directed towards domestic manufacturing, creation of employment
and value addition in the country.

That Indian manufacturers also provide long term performance

warranties backed by global insurance companies as this is a pre-
requisite for selling products abroad.

That the Indian products are competing globally on both costs and
quality.

That the scale and the ambition envisaged in the Solar Mission provides

the country an opportunity to attract global companies to set up
manufacturing base in India and the stipulation of local content may
actually catalyze this process.

2.15 The views of the technology providers in Solar Thermal are summarized

below:-

a)

That in the parabolic trough collector technology, the critical
components are the turbine, heat transfer fluid, mirrors and solar
receivers. This forms about 40% of the total cost of the project and the
remaining 60% is the cost of structures, civil works and other soft costs
including engineering and design costs.

That turbines upto 60 MW capacity suitable for solar project can be
manufactured in India with a very short gestation period. There is also a
possibility of mirror manufacturers putting up manufacturing lines
provided that the market for these specialized mirrors is assured. Heat

10
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- transfer fluid and solar receivers may require to be imported for some
time to come.

¢) Thatin the tower technology, the import content at present is about 70%

but with a capacity addition of 300-500 MW over 5 to 6 years, this can
get reduced to 10-15%. '

d) That the balance of system including power block and structures are
amenable to indigenization even in the initial projects.

2.16 The Coirmittee heard the views of all the stakeholders and also gave them
opportunities to voice their concerns and viaws. In addition to participation in the
mieetings of the Commiftee, views were also obtained through E-mail and letters.
Since consultative meetings for preparation of guidelines for selection of projects
under the grid connected component as also meetings with industry for eliciting R&D
projects have been on-going for the last two months, the participants in these

meetings were also informed about the work of this Committee and were
encouraged to send their views.

2.17 This report of the Committee, Part 1, has addressed Terms of Reference of
the Committee partially. Part 2 of the report will address the remaining Terms of
reference. The recommendations contained in Part 1 may be considered while
finalizing the guidelines for selection of new Project Developers (excluding those
under migration scheme) for Phase 1 of the Mission.

11
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Chapter 3

Approach

3.1 Solar energy sector appears to be on the cusp of a major transformation.
There is general optimism about the feasibility of attaining grid parity in the
foreseeable future. There are, however, considerable variations in estimations
regarding the time frame for achieving significatt cost reductions. There are
promising efforts at developiry new technologies and processes across the world.
With increasing emphasis on promction of renewable energy in the context of the
challenge of climate change, such efforts are increasing in size and scope. Both

incremental as well as disruptive innovations are expected in the coming years on a
significant scale.

In view of the diverse range of R&D efforts being undertaken it was felt that at this
stage it would be desirable to remain technology neutral. The objective should be to
give every emerging technology ample space to enter and be deployed and
supported under the Mission. This would provide a real test of the technology in field
conditions and also enable movement down the cost curve.

3.2 The mandate of the Committee is to make recommendations for promotion of

domestic manufacturing to make India a globally competitive hub for solar power
development.

3.3 In this context, the Committee noted the success of India in becoming a
globally competitive location for development and manufacture of small fuel efficient
cars. Similarly, India has become a global hub for manufacture of low priced generic
drugs. In each of these sectors success has depended to a large extent on a

growing large domestic market which for a critical period was available exclusively
for domestic manufacturers.

3.4  Scale is crucial for achieving the ability to innovate as well as the capacity to
compete in the global market. The Solar Mission has created the scale effect and
the size of the Solar Mission's Programme is large enough for the creation of a
globally competitive solar manufacturing industry in India. '

3.5 The Committee took note of:

Offsets in Defence and Civil Aviation procurement. In Defence procurement,

30% domestic content through offsets is now mandatory under the
procurement policy of the Ministry of Defence.

12
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- Recent example of the US Government imposing “buy American” condition on
funds released under the stimulus packages.

- The Ontario Canada FIT Programme which mandates domestic content
requirement for their solar energy programme.

The Committee noted that public procurement is outside the purview of India's WTO
and other international obligations.

3.6  The Programme involves bundling of ur:allocated NTPC power of 1000 MW
with solar power of a 1000 MW to be developed in Phase-1 of the Solar Mission and
the sale of the bundied power to the Discoms (Distribution Companies). The 1000

MW of solar power is to be procured publically by NVVN for this purpase and this is
in the nature of public procurement.

3.7  Atpresent, solar energy systems have two subsets. The solar subset involves
conversion of solar energy directly into electricity or into heat which can then be used
to generate electricity. The non-solar subset comprises elements which are part of
the normal electrical equipment industry for converting heat into electricity and
transmitting it onwards or transforming DC power to grid power.

3.8 The Committee felt that the efforts in promoting domestic manufacturing
should focus on the solar subset of solar energy systems. The non-solar subset may
have certain special requirements but these elements are part of an electrical
equipment industry which in India is sufficiently developed and mature. It is in the
critical elements of the solar subset that there is need to ensure the growth of
domestic manufacturing and value addition. The Committee therefore feels that
prescribing domestic content requirement for critical elements of the solar subset
would be the most effective policy instrument to ensure that the Solar Mission leads
to India's emergence as a globally competitive centre for manufacturing solar energy
systems as well as for innovation. Such domestic manufacturing requirements
would provide a credible signal for attracting new entrants both domestic and foreign
and create a competitive industry structure. There are no entry barriers in this sector
in the Indian market. The size of the market of 1000 MW in Phase 1 going up to
20,000 MW by 2022 is large enough to be sufficiently attractive for all global players
as they consider options for the development of their global supply chains. While
recommending local content requirements for a limited period, the Committee has
consciously ensured that such requirements are phased in a manner that sufficient
numbers of manufacturers are available in the domestic market. The creation of a

competitive industry structure is important as competition is the key to innovation and
cost reduction.

13
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3.9 Mandatory domestic content requirement may normally be restricted for 7
year: for a particular element/component, by which time the domestic industry can
be expected to have acquired crifical mass as well as global competitiveness. The
prescription of mandatory domestic content requirement does have the implication of
reducing price competition from overseas. It should, therefore, normally be avoided.
However, if domestic industry acquires the critical mass and a competitive structure
then the speed with which it moves down the cost curve more than adequately
justifics the downside of reduced price competition in the initial phase. Further, the
absence of international price competition is being restricted to 7 years for specific
components/sub-systems. At the end of a review after five years, the time for exit
mey be notified. Seven years is considered rzasonable as the intention is to send a
credible signal for attracting new entrants/ investments in manufacturing in tndia. Ac
it takes 2-3 years for production to commence for green field projects; the availability

of a secure market for 4-5 years appears reasonable before introducing price
competition from overseas.

3.10 Once the domestic industry has achieved the necessary scale as well as a
competitive structure to a reasonable degree it would be desirable to move towards
competitive procurement of solar electricity on tariff. Tariff based bidding has been
seen to have spurred innovation and significant lowering of prices. The ultimate
objective for solar electricity is to achieve grid parity. Innovation and frugal

engineering where India is acquiring the right eco-system would be the key to
movement towards grid parity.

311 The Committee also took note of the fact that since technology is rapidly
evolving in the field of Solar PV, there is a need to provide ample opportunity for
deployment of the latest technologies, selectively, through projects under the Mission
wherein the developers could tie up with proven technology providers/module
manufacturers that offer better efficiency and/or technology than what is available
and being deployed in India. it is accordingly recommended that the condition of
local content may be relaxed for such projects. The decision to permit the setting up
of such plants in India may be taken by an Empowered Committee, after an
evaluation of the technology, being proposed for greater efficiency or novelty holding
the promise of cost reduction. Further, its successful field operation for at least two
years should be a pre-condition for such projects. The relaxation of domestic content
requirement should be such as to provide for deployment of a critical mass in field
conditions in India, after which the condition of domestic manufacturing for the new
technology/product which is more efficient or cost effective may be prescribed. This
approach is necessary to facilitate the entry of new and more efficient technologies

in the country. This would help India move up the technology development curve
faster.

14
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3.1 Such an approach for Solar Thermal may be considered in 2012-2013 by
when critical elementic of Solar Thermal Technology would get iaentified for domestic
manufacturing. Till then, the domestic content requirement that is being mandated is
quite modest and in the view of Committee easily achievable.
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Chapter 4

Recommendations

Solar PV Systems

41 In Solar PV power systems, the 2 major sub-systems are Solar PV modules

and Ralance of Systems (BOS). Solar PV modules constitute 65-70% of the cost
while BOS comprises the rest.

42 The BOS is part of the normai electrical equipment industry needing
transformers, cables etc. Indian industry is sufficiently developed and mature in this
area and therefore prescription of any mandatory domestic content requirement is
not considered necessary. Though power conditioning units (PCUs) are made in
India, these need to achieve international levels in terms of efficiency. However, the
manufacturing capacity in this regard can be quickly created in India. Given the size
of the Solar Mission Programme, it is felt that this capacity should be created and

" therefore the Committee recommends that it should be mandatory from 2012 that
only indigenously manufactured PCUs be used in projects under the Solar Mission.

* Itis hoped that this policy signal would provide an adequate push for investments in
manufacturing products which meet the international efficiency levels.

4.3 The focus of the Committee has been on the Solar PV modules. These
constitute the heart of the solar system. Solar PV modules are predominantly
crystalline silicon based. Within the module, the intermediate products at different
stages of the manufacturing process are as follows:-

i. Poly-silicon

ii. Silicon Wafer

iii. Solar Cell

iv. Solar PV Moduie

For items (i) and (i) above, there is presently nii or negligible domestic
manufacturing capacity, though some companies have plans to invest in this area.
lCThe SIPS policy of the IT Ministry is aimed at promoting the development of such
manufacturing capacity and it is expected that the first plants may become functional

by 2013 onwards‘.{ Accordingly, the prescription of mandatory domestic content for
this segment can be considered only by the year 2013.\ .ot

16
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For. items (iii), there is capacity for manufacture of over 600 MW annuaily within
about 43 companies. Details are given at Annex 3.The quality and the efficiencies
compare well with products available elsewhere in the world.

For item (iv), there are 20 major manufacturers with cumulative capacity of more

than 1000 MW annually. Details are at Annex 3. The PV modules manufactured in
the country meet relevant international standards.

4.4 Thin film PV technologies are emerging as an alternative to crystalline silicon
solar cells. Presently, there are fewer companies globally who manufacture thin film
solar cells on a commercial scale as compared to crystalline silicon. Manufacturing
activities for thin film solar modules have recently commenced in India.

45 Based on the approach outlined in the preceding chapter, it is felt that it be
mandated that both cells and modules be manufactured in India for projects to be

~ eligible for inclusion in Phase 1 of the Mission. This would spur competitive entry

and growth of the domestic industry and give it necessary protection from the threat
of artificially cheap imports. Such protection is necessary and desirable given the
objective of the Solar Mission to have a globally competitive manufacturing industry
in India. As indicated in chapter 3, this would still leave space for relaxation of
domestic content requirement for new technology with higher efficiencies.

46 This Programme has as yet no international financial grant or concessional
finance to support it. For projects to be taken up with international grant/
concessional financing as and when this becomes available the requirement of
mandatory domestic manufacturing for key elements may have to be dispensed with.

47 The recommendations for domestic content is being restricted to critical
element of the Solar PV systems only and are as follows:

a. Mandate that for Phase 1 of the Mission, all deployment in grid connected
solar power be done using both celis and modules manufactured in India.

b. In year 2012-13, all installations be mandated to use Power Conditioning
Units (PCUs) made in India. This requirement would enable adequate
investments in PCUs manufacturing to be made by 2011-12 with
international efficiency levels.

c. Areview may be done in 2013-14 to see if the mandate could be extended
to wafers and silicon being made in India for the subsequent years.

Solar Thermal Systems

48 For Solar thermal power projects, it was noted by the Committee that the
commercial plants globally have been installed based on twc technology

17
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configurations viz. parabolic trough and central ‘ower systems. The key components
of the technology are solar receivers, bent glass solar mirrors, and power block. The
availability of these components is crucial and shortages cause bottienecks in the
chain. In india, no commercial solar thermal power projects have been installed so
far. However, Indian industry is gearing up to explore possibilities of manufacturing
various components in view of the National Solar Mission. To begin with, fabrication
of some items is possible. From the submissions before the Committee, it appears
that there would be economic advantages in manufacturing closer to the deployment
sites. The decision to undertake manufacturing would, however, depend on the
volume of anticipated business. The scale of the Solar Mission appears large
enough for the manrufacturers to seriously consider creating thz capacity to make the
specialized glass, generating turbines, etc. for these projects in India.

49 The consensus arrived was to mandate 30% of local content to begin with for
all plants in solar thermal technology. The technology providers did present before
the Committee that there is a possibility that higher local content was possible in the
initial year itself. The Committee, however, was of the opinion that this is a new and
emerging technology wherein there are few global players of scale and hence there
is a need to prescribe only a modest domestic content requirement so as not to deter
or inhibit competitive entry into the Indian market. It is also recommended that the
projects of Solar thermal which would be sanctioned in the year 2012-2013 have
50% local content mandated as by then adequate domestic manufacturing capability
is expected to emerge. By then a clearer picture would emerge regarding the critical
elements of the technology and the potential for their manufacturing in India and

based on that assessment phased increase in indigenization could be considered for
the subsequent years.

410 In view of this, the Committee recommends the following:

i. Mandate 30% of local content to begin with for all plants in solar thermal
technology.

ii. The projects of Solar thermal which would be sanctioned in the year 2012-
2013 have 50% local content mandated.

Encouragement to New and Efficient Technologies

411 The Committee also took note of the fact that since technology is rapidly
evolving in the field of Solar PV, there is a need to provide ample opportunity for
deployment of the latest technologies, selectively, through projects under the Mission
wherein the developers could tie up with proven technology providers/module
manufacturers that offer better efficiency and/or technology than what is available
and being deployed in India. It is accordingly recommended that the condition of

18
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“local content may be relaxed for such projects. The decision to permit the setting up
of such plants in India may be taxen by an Empowered Committee, after an
evaluation of the technology being proposed, for greater efficiency or novelty,
holding the promise of cost reduction. Further, its successful field operation for at
least two years should be a pre-condition for such projects. The relaxation of
domestic content requirement should be such as to provide for deployment of a
critical mass in field conditions in India, after which the condition of domestic
manufacturing for the new technology/product which is more efficient may he
prescribed. This approacn is necessary to facilitate the entry of new and more

efficient technologies in the country. This wouid help India move up the technology
development curve faster.

412 Such an approach for Solar Thermal may be considered in 2012-2013 by
when critical elements of Solar Thermal Technology would get identified for domestic
manufacturing. Till then, the domestic content requirement that is being mandated is
quite modest and in the view of Committee early achievable.

413 The Committee also recommends that while stipulating local content
requirement, relevant international quality standards be stipulated alongside.

4.14 The Committee further recommends that the prices and supply position in the
domestic market be monitored closely and in the event of unreasonable variations in
these, the policy may be appropriately reviewed.

19
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ANNEX.1

No.5/17/2009-P&C
Government of India
Ministry of New and Renewable Energy
% %k

Block No.14, CGO Complex, New Deihi.

Dated the 14™ December, 2009

Office Memorandum

Jawahar Lal Nehru National Solar Mission has recently been approved by
the Cabinet and the National Solar Mission Document is available at the
Ministry’s website. With a view to promote India as a manufacturing hub, a
committee has been set up under the Chairmanship of Shri Ajay Shankar,
Secretary, Department of Industrial Policy and Promotion, Ministry of
Commerce and Industry. The composition of the Committee is as below:-

1. Shri Ajay Shankar, Secretary, Depart of Industrial Policy and
Promotion, Ministry of Commerce and Industry - CHAIRMAN

2. Adviser, Planning Commission,
3. Director General , Bureau of Energy Efficiency, New Delhi
4. Secretary, Central Electricity Regulatory Commission, New Delhi

5. Chairman and Managing Director, Indian Renewable Energy
Development Agency (IREDA), New Delhi

6. Representative of the Central Electricity Authority

7. Representative of National Manufacturing Competitiveness Council
(NMCC), New Delhi.

8. Representative of Ministry of Power
9. Representative of NTPC/NTPC Vyapar Vidyut Nigam Ltd (NVVN)
10. Representative of PFC Consulting Limited (PFCCL)

11. Representative of Indian Semiconductor Association
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Setting up of a Committee to recommend policy to encourage Domestic
Manufacturing of Solar technologies

The National Solar Mission has proposed an ambitious target of 20,000 MW of
solar power generation in the county by 2022. The Mission has also proposed to
set up 4-5 GW equivalent domestic production facility in the country, covering the
entire value chain. While solar cells and modules are being manufactured in the
country, poly silicon matetial and various other materials and components fcr
solar -photovoltaic manufacture are still =eing imported. Government is
encouraging expansion of solar PV manufacture in the country through Special
Incentive Package Policy announced by the Department of Information
Technology.

In case of Solar thermal, very limited capabilities exist in the country especially
related to industrial process heat system including steam generation, cooling air
heating drying. In order to establish India as a solar manufacturing hub , in
keeping with the policy intent elucidated in the National Solar Mission, an
incentive package would be required

In order to achieve this objective, it is proposed to constitute a Committee, with
the following terms of reference:

TOR
1. To review the present status of domestic industry, indigenous content
and barriers in indigenization and the existing policies and incentives
available to the industry.
2, To identify the critical elements/components which lend themselves for
i indigenous manufacture and cost reduction on account of economies
of scale.
3.

To recommend policy framework and specifically the incentives and
procedures to be adopted to encourage domestic solar thermal
industry in the country. SME sector presents a critical interface

especially for Balance of systems and should also be considered for
h appropriate incentives

4. To recommend the minimum indigenous content for solar power
projects, both solar thermal and photovoltaics

5. To project the estimated requirement of funds for implementing the
above.

6. To recommend policy interventions to encourage domestic production
of raw materials and components ( not covered under the SIP policy)
required for expanding the domestic industrial base.

7.

Any other related matter Committee may like to recommend, keeping

in view the policy intent detailed in the National Solar Mission
document.
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12. Representatives of States of Gujarat, Rajasthan
13. Scientist “F” , MNRE
14. Joint Secretary, MNRE - Convener.

The Terms of Reference of the Committee are enclosed. The Committee can
co-opt any other member or experts as considered necessary and also call
persons/institutions/associations/entities as special invitees.

The Committee would submit its report in 3 months. @w
N

(A.N.Narayanan)
Under Secretary to the Government of India

1. Secretary, Department of Industrial Policy and Promotion , Ministry of Commerce

and Industry, Udyog Bhavan, New Delhi.
2 Secretary, Ministry of Power, Shram Sakthi Bhavan, Rafi Marg, New Delhi

3. Senior Adviser, Planning Commission, Yojana Bhavan

4, Chairman, Central Electricity Authority, Sewa Bhavan, R.K.Puram, New Delhi.

5. Shri Gaurav Dave, Chief & Joint Secretary, NMCC, Vigyan Bhavan Annexe, New
Delhi

6.

Shri Ajay Mathur, Director General, Bureau of Energy Efficiency, 4" floor, Sewa

Bhavan, R.K.Puram, New Delhi .

7.  Secretary, Central Electricity Regulatory Commission, 3 and 4" fioor,
Chanderlok Building, 36 Janpath, New Delhi-110001.

Shri D. Majumdar, CMD, Indian Renewable Energy Development Agericy, 3"

floor, August Kranti Bhavan, Bhikaji Cama Place, New Delhi-110066.

9. Chairman and Managing Director, (Shri R.S.Sharma), NTPC Limited, NTPC

H Bhavan, Scope Complex, Institutional Area, Lodhi Road, New Delhi-3

10. Secretary (Energy) (Shrimat Pandey), Government of Rajasthan, Jaipur -302

001.

11. Secretary (Energy), Government of Gujarat, Gandhinagar.

12,  Shri Tyagi, CEO, PFC Consulting Limited, first floor, “Urjanidhi” 1 Barakhmba
Lane Connaught Place, New Delhi.

13.  Scientist “F", MNRE

Copy to : PSO to Secretary, MNRE
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Presentation to the Secretary, DIPP,

Government of India

Mahindra Partnhers
December 23, 2009
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 Parameters

Advantages

Disadvantages

Implementation

| CSP Technology Options

+ Most commercially proven

+ Proven hybrid plant capability
- Lower materiais requirement
- Storage capability

- Lower temperature (400 L
+ Level tand required

- 9 operational plants since 1985
totaling over 350 MW (SEGS i-1X)
- 8 additional plants over 300 MW
announced (under construction)

Power Tower

- Higher efficiency

- Higher temperature (550-800 C)
- Hybrid plant potential

- Storage capability

- rarly stage commercial
- Higher maintenance costs

« Technical feasibility tested
globaily between 1981-1986

« 2 commercial operational plants
totating 30 MW

Page 2 of 10

Parabolic Dish

« High efficiency potential
* Modularity

- Complex manufactured systems
« No storage possibility

» No commercial implementation
yet

« Development performed mainly in
Germany/U.S. developing 3KW,

10KW. and 25 KW systems

Mahindra
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Cost Projections

)
Project Costs |

. ‘ Year of
Project .
‘ Completio R o
Name n . —o— Sola” Trier T 3l —m— Lol T
Nevada Sol SR
evada Solar , :
One Trough 2007 17.4 Ty \\1 Sharp drop in PV due
“ * - ~ to oversupply
Andasol 1 o
(7.5 hrs Tower 2008 304 Lo-
storage) ﬁ
PS 10 Tower 2008 26.1
Solana (6hr Trough 2011 th P e
storage) : : \ S : O
lvanpah Tower 2012 139
vanpa Note: CERC data matches the values above

L

cancoge 2009 KPMG ‘ .
Nrakmgh

)
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Parabolic

Trough

Contingencies
17% il

Land
2%

Storage
8%

Power
Block/BQP
22%

Solarfield
51%

Supporn Structure

sinee angan Banerjee 2008

Power Tower

Indirect costs

19%
Ltand
Tower
3% ;

Receive'
4%
Storage

4%

Heliostat

SolarField
A41%

PoweT g
Biock/BOP
27%

Solar Boiler

D

Tyl
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Cost Reduction Roadmap

i 1 /’# T T ” "A"\\‘\ P ~ .
. | S e > ~
| | |
i i | Parabolic Coliectors | | Parabolic Collectors
| Supply Chain || Reflectors Ctaneg | | Heliostats TBD :
: Support Strocise Vannara/ JV o Support Structure  Mahindra/ JVv
Scale g f Recewer e ol ‘ Receiver Tower Mahindra/ JV
‘ } Tracking Syste:r . Tracking Sys
| ] Lo . .
| Construction | | Drives dan N Drives Mahindra/ JV
Efficiencies l i Sensors Sannd : i,_ Sensors Mahindra/ JV
\ ‘ ‘
Controls sminndral . Controls Mahindra/ JV
L ‘ \—k_“‘,*__,,w, T — e

i
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| Mahindra Systech: Art to Part

)
N
!

Forging -
* Mahindra Forging {lndia & Europe)
Steal -

, compostves - Sourcing from LCC countries like
- Engines Engineering S.r.1 « Mahindra Composites . India, Thalland, China Etc
Gears - Specialized Steel sourcing
* Mahll:l::; ;gmspam T "‘ﬁ"‘"‘“‘ SAR & MetalcastelloS.r.| . Motion and Sensor Assemblies
N ﬂlhi:dl“l HI N © Drives and Contro} Units
; a Hinoday
Telematics -
J * Mahindra Telematics P

Design to Delivery 11! D
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- Key Components

[N
I

Shest Aluminum
MR Exuusions
@R Node Castings
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OUr~Manufacturing Capabilities

Castings Stampings

an ]

hiensnsnenorzanyy

N
ARG RPERNRNNYNYY
DERERESSRENNAS

HiEL Ak

o
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Commercial and Supply Chain Strengths

Commercial
- Globally reputed brarc =« ciory of successful JVs
— Leadership position i, o200 develooment
'+ Developed iirst corpo == == 7 nindia and first privatized water project i
india

- Experience in Lang accu:ciion development & maintenance and permits
(Mahindra World Cinies
« Strong Construction fviz::
~ Extensive dealer distnbunor nenwaork in key solar states
~ Strong relationships witt: 702 sector/institutions (Indian & Global)

soement

Supply Chain
~ Committed to developing synergistic supply chain for solar power
— Suppliers under evaluationr 1oy PV and Thermal Solar Systems
—~ R&D, Design, Rapid prototyoing and specialized processing capabilitieé
— Specialized Steel sourcing exonsrse

- ‘“Frugal Engineering” Cultu-e @

iahnnd:

3

-
Page oo o
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Thank You

7>

Mahimiih -
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Solar in India

. Solar Mission announced Nov — great step forward — ahead of many countries
«20000MW by 2020
-Both grid and off grid applications
-Potential to enhance energy security /support Climate change targets and
build a global industry
- Both CSP and PV have a place in the sun, but also have similar challenges
- Not 24 hours
- Dependent on weather conditions
- 3t0 4 x grid cost currently to install
CSP highly suitable for Indian conditions
-Large scale generation at scale
- Higher PLF than other technologies — excess of 20%
-Storage and hybridization capabiiities — resolution of the 24 hour issue
‘Likely to reach grid parity earlier- 'scale dependent

M  We need to be more aggressive in this s|
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kevp the tighls on im about TR0 energy-agping 1S bownes Prosumably,
My e hoimes siud busimesses S be poontod by g ins India. svhene
chocuieiy shonages are common and e coutisy ceblies ean greerhouse-eas

Our Partnership with eSolar

= ACME Group will develop 1 GW of solar generating capacity in India using
eSolar technology as an exclusive master licensee

» ACME has invested $30M equity investment in eSolar

= ACME plans to develop power plants as well as license technology to other
developers in India and globally

FORTUNE

AARCT 2 M

India inks exclusive solar dcal
. Californs sianup oSalar said on Tuesday tat sz s el os SOMME POSNES
rechnolopy lar the coms=ruetion of up 1 | siginwatt of suls farngs 2 Lk over A ‘ : M E

the next decade.

Leading Through Innowat e

“The deal with Indian conglonerae ACME Croup et lildia » St move s
large-senle sofar powet and is the biggest unfounesl Gray ol = Lianted Stales
solar power plant company overseas. The agrociient valls 1or ACMI, based in
il northern Indian <aie of Hurvisa, 1o mveest $30 pulinon @ esoba, whiely wail
s)so earn toes for each of its d6-megsvatt modula soy thernnd power plants
thaat are bl

Agrigavatt, or 1000 moguwsls, of sular siergy produces crigth cledtricity (o

wutting diese] genendinm,
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Non- concentratlng

Solar
Taxonomy

Concentratlng

Photovoltalc

Thin Film

Silicon
Panels

Panels

sHarpe @first Solar.

SUNPOWER & mnanosolar
& SUNTECH HelioVolt
SCLYNDRA

T

Solar Thermal

Concentrated Parabolic
PV Panels Trough
E“ lnnovatlgr;s S@)LEL
AMONIX </ ffacciona
Solé- ABENGOA

o L
CONCENTRIX E oo
Skyuwet
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About Solar Thermal Tower Technology

ISDLAR BLOCK

1
1
!
!
H 1
| !
1 }
1 SOLAR RECEIVER 1
1 !
{ |
1 | .
H NS i i
1 N ! i
! S | {
1 f !
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1 HELIOSTATS - * i - -.»-ﬂ # | | POwER
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i DL P2
1 i L8
l -,
! ! ’
i

CONDENSER
3 !
30 B 1
Eé § [ COCLING TOWER |
5 f 4 EJECTORL ™ T M
. 4. =z 4
‘ s : |
HIGH PRESSURE 4. & |
NEATER L3
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MR

Products that are:

g

»Modular
» Pre-fabricated

O

= Dramatically less
expensive

16 Modules
Output: 46 MW ,

Modulie
One tower +
receiver

RN, T S

Stick

Assembly
IN g
o 3
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‘Solar Thermal : Giobally promising technolo@iég 3ME

« 1200 MW of Solar Thermal capacity already under
construction

= 13900 MW of Solar Thermal projects announced for 2014
Wide array of operational international installations:

Solar Energy Generation Systems plant, USA (354 MW)
Nevada Solar One. USA (50 MW)

Andasol 1, Spain (50 MW)
PS20, Spain (20 MW}
PS10, Spain (11 MW }
3 World bank projects for Solar Thermai approved in ?ﬁ

Egypt, Morocce and Mexico
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2ty

Parameter Solar Thermal
Manufacturing « Manufacturing facility for all components exist in India
Potential < Only incremental investment. Boilers, Mirrors, Turbines,

Towers
- Huge boost to SMEs

Raw material

No raw material imported, as opposed to other solar
technologies - Total energy security

Job Creation

« Highly labor intensive
- Creation of huge direct and indirect employment

- Solar Thermal plants create 2.5 times as many skilled high

paying jobs as other conventional power plants
(Source Pilkingtor: Solar Intl GMBH)

Efficiency

Greater thar 24% (Higher than other commercially available
Solar technology)

Allied beneficiary
industries

Steel, Glass Software, Tools, Construction, Mining, Heavy
equipment

Page 13 of 19




Untitled 02-07-2010 02 23 03 PM

 Solar Thermal Equipments Manufacturing Capa&({ﬁg@wm m

o //

Component

Suppliers identified

Manufacturing capacity

Solar B

lock

Mirror (15%)

Indian and MNC majors

- 6 months delivery period
- Any capacity can be made available

Boiler (35%)

Many local small & medium
industries. 2 manufacturers
established

- 6 months delivery period
- Capacity can be ramped up as required

Tracking system

Hardware components

< Manufacturing facility under development in
India

industries

(30%) comprise of stepper motor,
gears & sheet steel work
Tower (10%) Many local smali & medium | - 3 months delivery period

- Large production capacity in India

Power Block

Turbine (30%)

Maxwatt, Turbotech
Triveni, BHEL Siemens etc

- Multiple units with 6-12 months delivery time
Capacity enhancement as required

Electrical & Delivery
system (20%)

Several MNC's andg Indian

- Adequate manufacturing capacity available

suppliers available

Piping, controls,
cables (15%)

Components used I
conventional power piants

- Facilities already existent in India

Cooling Tower &
chem;cal plante

-------

Local SMEs, Gammon.

|
I
|

- 5 to 50 MW modules with 6-8 months for

Paltech, Paharpur commissioning

Page 14 of 19
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Value:addition & Technology tie-ups

ACME has already tied-up with teading technology provider eSolar for solar
thermal projects

ACME is the exclusive holder of eSolar technology in India which is credible,
scalable, and most cost effective

ACME is in possession of complete know-how for development and
manufacturing of the critica: soiar plant components pertaining to eSolar
technology

Local manufacturers have oniy o create/align their facilities for ACME
technology for manufacturing of these components, design and drawing of
which is to be provided by ACME

4

1"’1
i
4
i
i
M
1

For establishing the manufacturing facilities and indigenization of all the critical
solar field components, ACME wili require mandate of at least 500 MW to

achieve economy of scale anc for :ndigenizing all the manufacturing facilities

e i s SRR .

After achieving the economyv o* scale and indigenizing the critical solar field
components, cost of solar therma power plants delivered by ACME is
expected to come down substantially €., below Rs. 10 crores/MW level

AT w . o,

Power block components anc oower delivery system are already being

vy
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Project Implementa

24,0600 mirrors, 2 towers,

on

one sower biock
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Large scale applications Distributed generation i
Large scale centralized power -Distributed rural electrification (2.5 MW)
generation Steam generation to replace coal boiler
Large scale hybrid plant with gas for textile mills and large industries
Storage applications — early davs Central cooling (1000 to 5000 tonnes) “
Peak power applications Micro Solar Thermal Q

’

I .. (OGRS O AN
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Mission announced but neec cianty on Ruies for implementation of existing
and new projects by NVVN

Transition of existing projects fror: states and MNRE schemes

Normative tariff upto 31/3/20°C based on capex and PLF norms makes CSP

currently unviable .

Projects implementatior neeas 7 t¢ 3 year tariffs for getting PPA signed
and projects funded

Tax parity: Tax exemption announced in mission to be notified
Should be 2.5% iike UMPF recently announced if not zero

2000 MW for Phase 1 i1s low - eeds to be higher to get scale to kick-start
component and equipment manufacturing in India

SEZ type solar parks

Page 18 of 19
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ANNEX.2-3

”

Suggestions to increase domestic
content in solar installations
under National Solar Mission

Fepb 34, 2010

K4S
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I

Solar in India

« National Solar Mission announced - Goal to have 20,000 MW of capacity online
by 2022 - Government incentives of ~ $ 25 Bn.

e Key deliverables of the Mission

Proliferate Solar Power generation in India

Reduce cost of solar energy in India

Enhance domestic manufacturing & create domestic competencies solar in
India

Promote R&D and technology development within India

Maximizing job creation opportunities in India

e Solar PV today is expensive and hence it is being subsidized by Indian
consumers / taxpayers. Government needs to ensure that the value of this

subsidy is retained & redeployed in India as is currently being done in

several countries across the world

o [:> Create Domestic Eco- System for Solar in India

Page 2 of 12
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Solar PV - rafitre Addition

- Crystalline Silicon Thin Film
Metallurgical Grade Silicon 0.3%
Polysilicon - 9%
Wafer | 12%
Cell 21%
Module 18% 55%
Inverter - 7.6% 8%
Mounting Structures - 8% 10%
Wiring and Electricals including Power tvacuation 11% 12%
Construction Cost including System integration 13% 15%
Total - | 100% 100%

Page 3 of 12
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Domestic Content Requirement for Nﬁ”é‘ration Projects

e Currently, India has around 700 MW of solar manufacturing capacity. However, a bulk of
this high quality manufacturing is being exported as there is very limited market in India.
Domestic content requirement, as is followed in other countries, will ensure high quality

equipment will be absorbed in India

» We need a solution which says “"Made in India, for India”

« PV is relatively new in India & it is imperative for all stakeholders to get familiar with high
quality systems instalied using Indian components. Poor quality & cheap imports will Kill
the industry in its infancy

> PPAs need high quality panels with 25 year product warranty else may not be
bankable

» Systems need to be set up using high quality components. Poor quality products will
not last for that long and system failure might raise questions on the viability of the
technology thereby preciuding access to project finance for the industry

« Domestic Content requirement wili also promote foreign investment by enabling
companies to set up manufacturing base

» Samsung has signed a $6.6 Bn deal with the Canadian government wherein to build
2,500 MW of wind & Solar power projects, by establishing manufacturing facilities

that will build the necessary equipment

‘Page 4 of 12 - .
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Domestic Content Requirement for Migrafiign Projecis 1
S

« Indian conditions are very different from international conditions, thereby
resulting in varying energy yields.

» Industry needs to coilect enough on-ground performance data in Indian
conditions, using Indian equipment so that adoption in entire stakeholder
community is accelerated

« R&D is a critical component of the NAPCC. Industry needs to ensure that bulk
of the R&D initiatives are undertaken on Indian equipment to ensure IP
protection

n
(]
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Indian Panels - Competing on a global platform

« Indian panels are amongst the best in the world

» Offer 25 _year performance warranty with comprehensive warranty
coverage backed by giobal insurance firms

» Offer high quality & reliability - Comprehensive reliability testing, 1SO
9001 & 14001, SA 8000 compliant

Meet all international certifications such as IEC, TUV, CE, UL

‘7/’

> Bankable performance - Projects financed by large global banks for
various types of installations on different surfaces

» Track record of successful performance in varying weather conditions

> Globally cost competitive - Successfully capturing market share
amongst leading manufacturers from across the globe

Page 6 of 12
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Suggested Domestic Content Process Requirements

Panel manufacturers to apply to MNRE for registration. Certification to be
| based on.

» Capacity
» Panel Quality / Certification as suggested by MNRE

e Except for Inverter manufacturing, india has a established manufacturing base
for all other parts of the value chain. Award of projects to be based on presence
of domestic content and preference will be given to projects having higher
domestic content.

e Project developer to submit alongwith proposal, certificate from panel
manufacturer certifying the capacities allotted for this project

e MNRE to ensure that domestic capacity is not over allocated. If a particular
manufacturer over-allocates domestic capacity, his certification with MNRE to

be cancelled.

¢« MNRE, at the time of grid cennection, to ensure that proposed panels and
technology used in the farms are actually those that were given at the time of

project proposal

» Projects with domestic content to be given preference while selecting projects
including transition projects |

8
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Domestic Content Requirement — Global Examples
F ]
“US Domestic Content’” provision
American Recovery & Reinvestment Act of 2009 includes significant incentives which are applicable only
if goods used in the project are producec in the US
¢  Production Tax Credit : $13.1 Bn
e Modified existing Energy Credit : $2.3 Bn
»  Energy Efficiency & Conservation Block Grant : $3.2 Bn
. State Energy Program : $3.1 Bn
o Energy Efficiency & Renewable Efficiency R&L: : $2.5 Bn
Demonstration & Deployment
: Chinese Domestic Content Provision
i  Economic stimulus package is accessibie only to those projects that purchase domestic products

Australian Domestic Content Provision
Merit will be awarded to projects that inciude a greater portion of Australian industry participation,
including small and medium sized enterprises, throughout the project value chain. Merit may be
demonstrated by
a) providing a clear and comprehensive Australian industry engagement strategy, outlining how the
applicant plans to:
(i) maximise Australian industry involvement in the project;
(ii) expand real and sustainable employment opportunities in the Australian solar industry;

b) documentary evidence of agreements with suppliers and subcontractors to provide Australian sourced
project goods and services

Page 8 of 12
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“Buy Canadian” provision

Solar Projects over 10kW Solar Projects under 10kw
I
Minimum Domestic Content Level Year of Commercial .perato } Minimum Dcmestic Content Level Year of Commercial operation
50% 2009 TU 2up L 40% 2009 TO 2010
60% 2011 and late | 60% 2011 and later

Designated L Qualifying

Activity OPA Definitions %o

Silicon Silicon that has been used as input to sular Lhotovoltaic cells manufactured in an Ontario refinery. 10%
Silicon ingots and wafer, where silicor, ngots have been cast in Ontario, and wafers have been cut from the

Ingots & Wafers casting by a saw in Ontario 12%
The crystalline silicon solar photovoltai .eils where their active photovoltaic layer(s) have been formed in

Solar Cells Ontario 10%
Solar photovoltaic modules {i.e. panels; - where the electrical connections between the solar cells have been

Solar Modules made in Ontario, and the solar photoveltaic module materials have been encapsulated in Ontario 13%

Inverter Inverter - where the assembly, finai wiring and testing is done in Ontario 9%
Mounting systems - where the structurat components of the fixed or moving mounting systems are entirety
machined, formed or cast in Ontaric. Vhe rmetal for the structural components may not be pre-machined
outside Ontario, other than peeting/rouyning the part for quality control purposes when it leaves the smelter or
forge. The machining and assembly of the mounting system must entirely take place in Ontario (bending,

Mounting Systems | welding, piercing and bolting). 9%
Wiring and electrical hardware that is ot part of other designated activities (i.e., items 1, 2, 3, and 5 of this

Electrical Wiring table), sourced from an Ontario supplier 10%
All on- and off-site labour and services. For greater certainty, this Designated Activity shall apply in respect of

Labour all Contract Facilities 27%

100%

1
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A

Sub ; Safeguarding interest of domestic manufacturers

The announcement of the Mission Document by the National Solar Mission unveiling the
roadmap for capacity addition of solar based electricity is a laudable Initiative.

However, we are concerned that this should not lead to supply of cheap and low guality
modules and other products used in solar PV industry from other geographies which could
affect our domestic manufacturing industry. In this regard, we propose the following

suggestions tu the Gov.. We feel that these suggestions are in compliance with WTQ
guidelines.

3. Cncourage sourcing of Made in India products for Govt programmes /
projects

We should encourage the production of "Made in India” products by giving the
domestic manufacturers preferential market access / reserving a particular share in
the market for Indian products. This can be achieved in the following manner:

» Recommend 30% of the demand must be met by products made in India

if they are technically and commerciaily competitive for government
procurement.

» Using / sourcing products made in India to execute national projects

2. Promoting higher domestic value addition

Domestic content requirement / value aauition should be encouraged and attaning
certain jevels should be made a criteria prior to award of contracts. Specifying 30%
value addition for foreign investient in a specific technology ¥ products made in
India do not exist in a specific technology area Accordingly, the Government shouid
insure that each facility utilizing any form of solar technology inciuding solar PV
should achieve a minimum percentage for the domestic content fevel which can be

set out prior to award of any contracts. The proposals in this regard are given
below:-

i) The domestic content requirement (DCR) can vary as a function of the size of
the system and the time of commission of the power plant. For instance,

a. For projects with capacity less than 10Kw, the domestic content
requirement (DCR) can be ~40%for projects commissioned before
December 31%, 2011 and DCR can be increased to ~50% for projects
commissioned after December 31%, 2011.

b. For projects with capacity greater than 10KW, the DCR can be ~50% for
projects commissioned before December 31%, 2011 and DCR can be
increased to ~60% for projects commissioned after December 31%, 2011.

Page 10 of 12 G
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.

¢. The above percentages may be increased in subsequent phases of the

Nation Solar Mission program with the development of local manufacturing
capabilities withia the country.

i) The domestic content level can be calculated and monitored in accordance
with the methodologies set out in the detailed Nation Solar Mission program
rules where each “designated activity” that has been performed with respect
to any solar facility is allocated a specific “qualifying percentage”. Please refer
to the table in the Annexiue enclosed which contains the proposed DR leveis

for ¢-Si based cells / modules. The norms for thin film based cells / modules
could ailson be developed accordingly.

iii) Specifying 30% value addition for foreign investment in a specific technology
if products made in India do not exist in a specific technology area.

iv) It is recommended that project developer submits a plan in a prescribed form
setting out how the developer intends to meet the domestic content
requirement levels which must be used mandatorily for evaluation of projects.
This must be approved by the designated authority before the project gets

the go ahead. Projects not meeting the domestic content requirement levels
must not be considered for development.

Foliowing the completion and commissioning of the projects, developers may
submit a domestic content report setting out each designated activity that has
been performed in India. The supplier should provide in this report
documented evidence that the designated activity was perforimed 1 India

with respect to the project facility, This must be approved by the designated
authority.

3. Rationalisation of duty structures

Under the existing duty structures, the solar cells and modules attract NIL customs
duty, while the inputs which go into their manufacturing (like EVA, Tediar,
Toughened Giass) attract duty of 12.83%. This resuits in an inverted duty structure
which favours the importers of the cells / modules and puts the domestic
manufacturers to a tremendous disadvantage. As other infrastructure inputs like
power and financing cost are already higher in India vis-a-vis other countries, the
inverted duty structure further increases the cost of the domestic manufactured cells
and modules and makes them less cost competitive vis-a-vis the global players.

It is, therefore, proposed that the inverted duty structure should be corrected.

Page 11 of 12 62
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Annexure

Proposed domestic content level for various activities

{for c-Si based celis / modules)

Designated Activity Qualifying %
Sificon used for manufacture of Solar Cells manufactured in India 10%

Sticon ingots and wafers used where ingots have been cast and wafers have been cut from the

10%
cast by a saw in India '
The PV Solar Cell where active PV fayer is formed in India 15%
SPV modules where the electricl interconnections between cells have been made in India and -

FASY ()

solar module material has been encapsulated in India

Inverters, where assembly, final wiring and tesing has been done in India 5%

Mounting systems, where the siructural companents have been machined or formed or cast in

- 10%
India i )
Wiringand Electiical hardware .
IConstruction cost and on site labour performad by residents of india orovided Ro more than Sh ot -

i ! -,
%tha total oersan-nours of all such labour s gerfarmed ay individuals who are not Indian Nationals
Consutting servies including legal, technical. accounting performed by residents in india provided
no more than 5% of the total person-hours of al such labour s performed by individuals who are | h
not Indian Nationals |

Total 100%

Page 12 of 12
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Clean energy for better tomorrow...

Untitled 02-07-2010 02 57 35 PM

Azure Power LUR Update (MNR
Feb 3,2010

inderpreet Wadhwa, CEO, Azure Power

w R P, X

India’s First Private MW Scale Solar Power Plant (BOO)

Location of photo: Awan, Amritsar, Punjab

Page 1 of 12
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| Key Objective for Solar IPPs/Developers

- Build, Own and Operate highest performing solar generating
# } assets at lowest possible cost thru...

{ Sustainable policy regime to grid parity

Technology focus (increase performance, reduce capex)
| Project financing

| EPC and O&M Excellence

Page 2 of 12



Untitled 02-07-2010 02 57 35 PM

| Utility Grade Technologv (240W+ crystalline, 100W+ thin)
| Plus Tolerance

7-10 years track recors
Demonstrated R&D for high performance and lower costs

|

|

, Bankability and Financing

| Generation Guarantees 90% 12 years, 80% 25 years
Bankable Guarantees through Insurance

/ Reference Utility Sites running for the loan tenure

J Long tenure concessional financing (development banks)

|

!

L

Price
§1.75/W Delivered
4-6 month payment terms

Page 3 of 12 - -
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Plant Performance over PPA term - ™
135 Month Of December

Instantaneots Power- 122.67%

Wikw
,.(E‘;i R ri“ﬂri:ﬁ—{x fl
7 | i

% Change (Expected Vs. Actual)

Vo
m i[ Instantaneous Power- 101.29%
Actual -} Change
80 ' L} l LJ l L ' LB I L I L] l ¥ I T l L) ! ] r t I ) —' ] [ 4 l 1
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Date
Considering the Actual Weather conditions, we have produced 101% to 122% more power than
the expected power output from the project site at Awan, Punjab.
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Kowmonpre Thewvenme
San o u o Pk

% Composition
Building & infrastructure 1%
Project deveiopment : 2%
Plant construction : 5%
Modules 59%
Inverters 10%
Mounting structures 11%
Other plant equipment 11%
Office equipment 0%
Total S 100%

« Inverters and Modules make approximately 70% Content
s Other plant equipment is 22%

« Non equipment content is approx 8%

« There is limited availability of inverters, high power DC cables focally
« Essentially the LCR of over 20% implies module purchase jocally

I

89
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D2Lere Bowpre \

Phased Indigenization
Let there be choice of technology to build initial
capacity/market (say 500MW)
Government Agencies such as NTPC (350MW), KPCL could
off take available indigenized supply

Private IPP players to have the choice to proceed with
bankable technology yielding highest IRR, which could be

local
Concessional financing by IREDA/PFC for LC projects

Start with 10% in phase 1, 30% in phase 2, 50% in phase 3
Market dynamics will lead to higher LC by 2013
Local content should compete on performance, bankability

and price
A
% o af12
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Sevioe B slintes and

The IPCC hﬁas‘ predicted an av'erégfe'f globa rise in t"émjf; of 1.4 C(25 F) to
5.8 C (10.4 F) between 1990 and 2100 e e

3

Contact Information

a11 Second Flooy Kailash Colemy , NewDelhl, Incia Tel +91 9999800090

QL
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ANNEX 2.5

Solar Developers 2nd Manufactures Meeting
Subramanium Vara <varassubra@gmail.ccri>
Saturday, January 30, 2010 12:41 pm
an.narayanan@nic.in

Anil Lakhina <anil@lakhina com> , Aseem sharma <aseem.sharma@sunborneenergy.com> |
Varun Aggarwal <trulyvarun@gmail.com>

pear Mr AN Narayanan, ,

Thank you for your mail inviting the Sofar Developers and Manufacturers for a meeting at MNRE on
03 feb 2010 to examine the way ahead for indeginisation for CSP's.
As i would away from the country, i am forwarding my comments for consideration.
As per our interaction on the level of indigei izalion, please find attached below our observations.. The actual capacity
addition would be .ocieasing only from 2013 as during 2010 National Solar Mission is refined and project approvals /
registrations are done, achieving financial closure and initiating projects implementation may pick up by Oct-Dec- 2010 -

and Jan-Mar 2011. Considering high investments, 20-24 months for implementation of CSPs, limitations of supplies ot
gritical components, we have indicated the following:

Year Capacity of Csp tevel of Major Major items available Remarks
installations Indigenization imported indigenously
adequate to bring items
more
indigenization
1010 {do not foresee any 25% Mirrors, Boiler /Heat As approvals were accorded
capacity addition vacyum exchangers, Turbine only in Oct’09. The cost per
during 2010 ) tubes for Generator, Balance of MW and tariff issue to be
Solar field, Plant,. Steel support resolved at the carliest to
and HTF structures for the solar avoid time delay, The sooner
field. the capacity addition , the
better the chance for
achievinhg cot reductions.
2011 100 MW 40-50% Mirrars, Boiler Turbine Generator. | Gujarat/ Rajasthan/ MNRE
vacuum Balance of Plant, Heat GBI scheme. There are
tubes, S’ol;ar Exchanger. Steel support | capacities for manufacture of
field. HTF structures for the solar mirrars/ vatuumn tubes in
field. { india Though  Initiatives
could be there from Schott/
! Saint Gobar for Vatwum
: tupes/mirrors
2012 300 MW 40-50%5 Mirrors. Boiler Turbine Generator, | Solar thermal projedts require
vacuum Balance of Plant, Heat | 20 tw© 24 months  for
tubes. HIF Exchanger. Steel support | commissioning from
structures for the solar | Uinancial Closure. Projects
field. seriously  undertaken  early
2010 may be commissioned
during the year
2013 500 MW 60-70% Vacuum BTG/ BOP / Steel Mirrors production assumed
tubes, HTF/ Structures-solar Field and | to teke off in India.
Molten Salt Storage Systems
2014 800-1000 MW 80% HTF/ BTG/ BOP/ Stcel Mirrors / vaccum tubes
Molten salt Structures-solar Field and | production assumed to take
Storage Systems off in India.
ith best regards,
’ a
W
f/mail nic.in‘uwc/webmail/print.htm| Page 8 of 12 JAm010
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ANNEX 2:6 "

ACME

N

Lezding Through Innovation
.

30.01.2010
Ms. Gauri Singh, 1.A.S.

Joint Secretary,

Ministry of New and Renewable Energy,
Gouvt. of India

Block no.-14, CGO Complex,
Lodhi Road, N. Delhi-110003

Sub: Indigenization/ Cost reduction road map for Solar Thermal Power Projects

Dear Madam,

This has reference to your e-mail dtd 17.01.2010 on the subject and subsequent discussions
undersigned had in your office on 25" Jan.2010. It is observed from the contents of the mail

that the expectation is such that with every 50 MW plant getting added, the tariff being
proposed would go down and the local content would go up.

in this regard, we wish to submit as follows:

L. In CSP technology with towers, presently the solar block, equipment for which are being
imported constitutes around 70% of the cost.

2. Power block equipment and balance of plant are being sourced locally

3. Cost reduction will be mainly through:
Indigenization/ Developing alternate sgurces: around 20-22% reductinn

Design optimization/ improvements - around 10 % reduction

4. indigenization effort wilt take around 2 to 3 vears for development of sources for
different items. Such a time span will be necessary to ensure proper verification,

quality of locally developed products and trial runs before large scale deployment so
that performance of plant is not jeopardized.

5. Forinducing local vendors to come forward for indigenization effort they will need to be
offered adequate business volumes. Therefore, cost reduction/ indigenization efforts
will fructify only if, adequate volumes (approx. 1000 MW by 2014-15) are provided.

Contd...2/-
ACME Teie Power Limited
Plot No. 2, Sector - 34, E H TP, Gurgaon - 122001 (Haryana) India
Tel: +91-124-4817000, 4317777 Fax: #81-124-4817111
E-mail: info@acme.in Website: www acmetelepower.com
T2
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Leading Through innovatio:
Al
-2

6. Effect of cost reduction efforts would be visible for projects far which orders are placed

after development efforts are completed i.e. in Projects to be commissioned after
Phase-1 of National Solar Mission programme.

7. While, there will be cost reduction in respect of Solar Block items, escalation in prices of
Power Block and Balance of Plant items is likely to take place with time due to rise in
input costs.

Qur input in the desired format is enclosed as Annexure-A.

Thanking you,

Yours faithfully,

(RIB.Mishra)
Vige Chairman

ACME Tele Power Limited
Plot No. 2, Sector - 34, E. K. T.P, Gurgaon - 122001 (Haryana) india
Tel.: +#91-124-4817000, 4817777 Fax +91-124-4817111
E-mail ifo@acme.in Website: www acmetelepower.com

73
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Annexure-A
Year Capacity of CSP | Level of | Major imported | Major items Capital Cost
installations Indigenizatior. | items availahle
adeguate to indigenously
bring more
indigenization
2010-12 300 Mw 30% Solar Block items |e Power Block | Rs 16 Cr./MW
s Mirrors {(5%) | (15%)
® Receiver ¢ Balance of Plant
{20%) including
* Solar infrastructure and
Tracking Misc. {15%)
system (45%) )
2012-14 500 MW 40% Sofar Block items e Power Block Rs 14 Cr /MW
* Receiver » Balance of Plant
s Solar + Mirrors
Tracking s Solar Tracking
) o system (Part) | system (Part) ]
20151 500 MW S0% i Solar Tracking |e Power Block Rs 12 Cr./MW
system (Part) ® Balance of Plant !
} 3 s Mirrors \
| ! * Receiver i
11 s Solar Tracking :
system {Part}
2017 1000 Mw 95% Software for le Power Block Rs 10 Cr./MW
anwards

solar tracking

+ Balance of Plant

e Mirrors
 Receiver
» Solar Tracking
system except

software for solar
tracking system

Page 11 of 12
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v ANNEX 2.7

Dear Dr Ashvini

Here are the mnain wems that will need to be imported by us if we were to build a plant today

Approx Costs

Turbine 8%
Mirrors 12%
Receiver Tubes 15%

Heat Transfer Fiuid 5%

This is roughly 40%. Over time | am pretty confident that the turbines can be easily be sourced from
BHTL and perhaps even the leading global turbine manufacturers will be able to make the products in
their existing plants in india. Siemens currently makes many turbines in Baroda and during conversations

they have indicated that if the market in India grows this product can be added to the product line in
Baroda. Perhaps by year 2013.

Some of the mirror manufacturers | have spoken to are already exploring finishing operations in India.

This can also reduce the imported compaonent by 50% for the mirrors. Will be possible as early as 2012 if
the market is at least 200MW fyear

I am less optimistic about the tubes. This will be a largely market driven exercise. The current plants
Schott has set up are able to make 200MW/year or more worth of receiver tubes. Having come fram the
glassindustry | do not believe there are any local companies who can make the product with the

specifications required. if the market grown | hav. rogsan 1o belisve that Schott or ofhers will came fe
India.
Our chemical mdustry is strong. However, t am act aware on any raw material manutfacsurars whao fan

make the HTF in India. Currently there are only 2 manufacturers globally for this product

if the first 2 products can be indigenized we are well on our way to getting 80% of the value chain
locally.

Any follow-up questions, please tet me know?

With regards,

Aseem

75
Page 12 of 12 :
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- ABENGOA SOLAR

International Feed in Tariff's & Costs

Solar Power for a Sustainable World

Page 1 of 28 ‘ P o
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ARENGOA SOLAR

MINISTERIO DE INDUSTRIA,
TURISMOY COMERCIO

10856 REAL DECRETO 861/2007 de 25 de mayo. por
of que se regula la actividad de produccio: e
snergia eldciriza efr régimean especial

Subgrupo b.L2.  Instalaciones que wtlicen ume.
mente procesos térmicos para la transfoomacion de -
energia solar, como energia primaria, si electricidad. £
estas Instalaciones se podran utilizar equipos que utilice:
un cornbustible para el mantenimientio de {a temperaturs
del fluido trasmisor de calor para compensar lz talta o+
icradiacion solar Que pueda afectar o la entrega previsis
de energia. La generacion eléctrica a partir de dicha con.
nustible debera ser inferier, en computo anual, al 12 pur
ciente de la produccion total de electricidad si 1a instaiz
cion vende su energfa de acuerdo & la opelon ar e
articula 24.1 de aste real decreto. Dicho porcentaje podr:
llegar a ser el 15 por clento si la instalacion vende su ener
gia de acuerdo a la opcidn bl del citado articulo 24.7,

Cost covering with 0,27 €/kWh

Feed-in Tarifis

Spanish Feed-In Tariff for CSP: Real Decreto 661

Bankable with 25 year guarantee

Annual adaptation to inflation

12-15% natural gas backup allowed
to grant dispatchability and firm

capacity

After implementation of first 500 MW
tariff will be revised for subsequent
plants to achieve cost reduction

Tarifa Printa Je Limite Limita

Sulmgrups Potencia Pla regulada referendia Superior Infericr

kW h €k h cekiNh ek h
IHMEros 25 anas 26,9375 254000 . o
b.1.2 prmereE e 343976 | 254038

a pattir de entonces 21,5498 20,32aG0
Solar Power for a Sustainable World
—Page-2ot-28 e ————— ]
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ABENGOA SOLAR Feed-in Tariffs

CSP Feed In Tariff's Worldwide

" Feed-In | Tariff Inflation

‘Tar‘iff . Talilri-?ff Period | Adjus‘tment

Algeria 100-200% Life time yes ?
France 20.95 INR/kWWH 20+ years yes no

Germany 37.42 INR/KW Life time yes no

Greece 19.95 INR/KWH 10+10 years yes yes
Spain 18.37 INR/kVVh 25+ years yes max 15%
Italy 23.73 INR/KW 25 years yes yes
India 8.38 INR/KW* 25 years no no

Solar Power for a Sustainable World
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ABENGOA SOLAR JZ& Feed-in Tariffs |

CSP Vs Domestic Electricity Tariff Worldwide

Domestic

R : Electricity Ratio
Feed-In ‘ Solar Tariff Tariff ' Solar/
© Tariff ‘ (INR/kWh) (INR/kWh) Domestic
Algeria 100-200% - -
France 20 95 8.16 2.56
Germany 3745 12.92 2.43
Greece 19 95 4.76 419
Spain 1837 8.16 2.25
ltaly IR 15.64 1.52
3 India W4 45 1.86
~0

Solar Power‘:‘for a Sustainable World
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T
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Feed-in Tarif:

INR/kWh

France Germany Greece Spain Italy India

W

“Solar Power for a Sustainable World
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—_—

o — — ”

Upcoming Feed-In Tariff's

» China: studying ¢ 5F tariff of 2-3 RMB/kWh

+ Turkey is drafting 5P Feed-in Tarift
o Cyprus is drafting P teed-in Tariff

s Abu Dhabi is discussing C5P Feed-In Tariff

®

solar Power for a Sustainable World
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A

Abengoa Solar Project Finance

Equity Share Investment

Project Name Abengoa Solar Volume Compleﬁon
PS10 11 MW | . N
(Seville) 100% 53 Mio € : 2006 Caja and Natixis
PS20 20 MW ~
(Seville) 100% 95 Mio € 2006 Caja and Natixis
Solar Power Plant
One, S.A. 150 MW 100 A
Hassi R Mel(Argelia) © 316 Mio € 2006 Local banks
Salnova-1 50 MW 1000 5 - Caja Madrid, Natixis, BSCH,
(Seville) 100% 275 Mio € 2007 Calyon y Societe Generale.
Solnova-3 50 MW - Caja Madrid, Natixis, BSCH,
(Seville) 100% 268 Mio € 2007 Calyon y Societe Generale
Solnova-4 50 MW _ Caja Madrid, Natixis, BSCH,
(Seville) 100% 265 Mio € 2008 Calyon y Societe Generale
o
v Total 1272 Mn €

Solar Power for a Sustainable World
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noann o

» Solar Block > Solar Field
e Steam Generator e Receiver Tubes
e Thermal Storage e Mirrors
e« HTF Heaters e Tracking System
e Circulation Pumps e Reflecting Panels
e Piping e Supporting Structure
» Power Block » Civil Works

{ ® Turbine e Concrete Tower
e Generator e Buildings & Foundations
e Condenser ¢ Support Structures
e Cooling Tower
® Deaerator

b e PUMpS

solar Power for a Sustainable World
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ABENGOA SOLAR J/Z4

Cost Structure of CSP Plants

Solar Tower Parabolic Trough
Engmesiing ¢l Works Engmeenng - Ciul Works
8% L g%

g% .

i

g%

Cthers - Caollector Structure

Others o ~ 18%
. N D
! f&{" / .\\‘
’ Cycle
Hedosiais 2% 3‘._
C}‘C‘@ TEG '
14% | o . Mirrors
! C 1%
Storage
19%
Storage ~ ? ] Absorber Tubes
1£v%a Receiver Heat Transfer Fluid 3%
11% 8%

wn
I~

Solar Power for a Sustainable World
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Vacuum Receiver Tube

Highly transparent anti-
reflective borosilicate

glass envelope

Specially coated highly
absorptive steel tube

Specially developed very
short bellows

S8

Solar Povﬂ\‘l}er for a Sustainable World
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ABENGOA SOLAR "

Parabolic trough loop layout

Central Pylon Absorper Tube Mirror tacets

| 1/, 5m Module
—

| 50,0m Half Collector of 8 Modules

: 300
1 Loop = 4 Collectors of 150m

\
1500

1 caomplete Callector -

™ 12 moduies 12,50 = 150m !

AN
R - N . . B -
N1 Collector Modile 172 i x5, /M

Solar Powér for a Sustainable World
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- - , - Mounting of carrier
. Pre-mounting of carrier . Mounting of torque box g |
arms and connections

arms and connections

(30
~J

solar Power for a Sustainable World
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mﬁ;fi

o ‘C'omments & Recommendations

28

Solar Power for a Sustainable World
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» Capital Cost
e International tenders in Abu Dhabi, Algeria, Egypt and Morocco 4.5 Million
Euro per MW (proven technology without storage).

e Spanish track record 6 Million Euro per MW (proven technology with 8
hours of storage).

» Capacity Utilization Factor

e CUF is lower during stabilization period.

e Increases during first full year ot commercial operation

e Upon streamlining of various power plant operations design CUF will be
achievable.

e [ffect of plant availability and turbine & absorber degradation should be
taken in account.

e |n absence of authentic measured DNI in the State consideration of higher
CUF while determining the tarift may adversely affect the economic viability

of the project.

o«
he;)

Solar Power for a Sustainable World
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» O&M Expenses

e (leaning and maintenance of mirrors involved considerably cost and
increases the O&M costs

e Daily start and stop operaticn ©f the plants results in frequent shutdowns
of the boiler, decreases the life of the boiler and increases O&M costs.

> Accelerated Depreciation Benefit

e [t encourages Power Producer to take upfront benefits under the tax shield
rather than earning their returns through Feed in Tariff over the life of the

project.

» Sharing of Clean Development Mechanism (CDM)

e |t will prove revenue from CDM s an additional to the normal profit that is
being earned rather than to make it viable.

e This will send a wrong signal to the Executive Board of UNFCCC and the
probability of the Indian Solar Power Projects getting registered will further

reduce

Solar Power for a Sustainable World
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» Auxiliary Consumption
e Start up power should be considered as plant auxiliary consumption.

» Control Period

e one year is required for project development and financial closure activities.

e Construction of the plant will take at least 24 months from the date of the
financial closure.

e Itis not possible to commission the project within given time frame and
avail the benefit of the proposed tariff.

> Hybrid Technology

e |t will reduce the financial risk of commercial deployment of new
technology.

e It allows to convert the solar energy to electricity more efficiently.

Solar PoWer for a Sustainable World
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ABENGCA SOLAR

4>

Y// Our recommendations (1)

Parameters

CERC

Abengoa Solar

Capital Cost

INR 13 Crore/MW with no | Reconsider the project cost in the light

of international reference.

escalation
18% during stabilization
CUF 23% 20% up to one year after stabilization
23% thereafter
. — 0.5% p.a. up to a maximum
Degradation Not considersc of at least 6% for 25 years
13 Lakh/MW for first year 3% capex
O & M Cost ’ > P

escalating @ 5 72% p.a. escalating @ 7% p.a.

Solar Power for a Sustainable World
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ABDENGUA DULAK ’/'/

Parameters

CERC

Abengoa Solar

CDM Revenue

Shared 50 5C between Distribution
Licensee and oproject developer

100% to project developer

Feed-in-Tariff

Y
w

INR 13.45 / kWWH;

Acceler.at?d Available No accelerated depreciation.
Depreciation
- Kept the provision to look such kind of
.I.I:Iyli_:‘ld | projects into a specific projects | Allow 15% gas
echnology category
Auxiliary 10% 13%
Consumption
INR 17.5 / kWh

2% annual escalation

Solar Power for a Sustainable World ‘
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f - ABENGOA SOLAR

e India has got huge potential for development of MW class Solar Thermal
power projects.

e [ndia may attract ample investment in solar energy due to tremendous
solar potential and investor friendly policies.

e (SP technology is highly credible, reliable & simple.

e Presently biggest restraint in the development of CSP Projects is high initial
cost due to the fact that all critical components of solar block are imported.

e Installation of capacity at the certain level is required for localization of
components.

e (SPis a proven technology but required financial support in form of
promotional feed in tariff.

e We are ready to put our practical knowledge at the disposal of Honorable
Commission to better inform and establish the technical and commercial

M viability of all technologies in the field of solar energy.

Solar Power for a Sustainable World
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ABENGOA SOLAR | Benchmark of Investment Cost

€/MW = /MW
8
5 %

| | |

i -’ a !

f | I I R L 3 3
50 MW trough 50 MW trough 20 MW tower 64 MW trough no 280 MW trough
no storage storage storage (2007) storage (2010)

(Solnova) {Andasol) (PS20) (Nevada Solar One) (Solana)

2 Solar Power for a Sustainable World
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Bt o
ABENGOA SOLAR '/ 50 MWs Trough Plant
_Confidential
Investment Production without
storage: 90-100 GWh
Principal systems: 9 . o
patsy 345 -In Spain, the regulatory regime is
Auxiliary systems: 13.4 set out a fixed tariff system
for CSP
Solar field: /76 « First 25 years: 27 c€/kWh
Electrical systems: 16.4 v 26 years and after: 23 c€/kWh
. v Tariff will be updated by CPI
Civil works: 30.4 -0.25pp until 2012 and by CPI -
) 0.5pp thereafter
Other costs: 262
Financial costs: 400
Total investment: 238.9 million €

Solar Power for a Sustainable World
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ABENGOA SOLAR 50 MWs Trough Plant 1
—— o
Investment Production without
storage: 90-100 GWh
Principal systems: 2,058
Auxiliary systems: 790 In India,regulation is also
needed to promote solar
Solar field: 3,812 power
_ v' 17 INR/kWh
Electrical systems: 967
. v 25 years
Civil works: 1,394 v Tariff updated by CP! or an
escalation of 2%

' Other costs: 1,459
ancia 2,620

13,100 million INR

solar Power for a Sustainable World
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Solar 'field:
- Civil works:
Other costs:

F@fm_a,ncial' costs:

i

Principal systems:

Auxiliary systems:

ABENGOA SOLAR‘V/

Iinvestment

38.4

94.0

64.3
18.6

461

TOtaL in\Iestm ent:
R

300.7 miilion €

50 MWs Tower Plant

Confidential

Production with storage:
155-165 GWh

Tower is also regulated by the
same decree law than trough
plants

v First 25 years: 27 c€/kWh
v 26 years and after: 23 c€/kWh

Page 24 of 28 . o b s e e s %E
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' ABENGOA SOLAR‘r/

Investment

Principal systems:
Auxiliary systems:
Solar field:
‘Civil works:

Other costs:

Financial costs:

2,316
2,264
4,618

2,948
1,035
3,098

Total EPC costs:

Solar Power for a Sustainable World

50 MWs Tower Plant

16,201 million INR

Confidential

Production with storage:
155-165 GWh

With a feasible fixed tariff
system, tower plants could
be constructed in India

v 16 INR/kWh with 2%
inflation or 19 flat

v’ 25 years

Page 25 of 28
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ABENGOA SOLAR ’

fte]

c€/kWh

{16 -17.0
INR/KWh}

27.0
24.5

Technology Cost Today and

Tomorrow

Confidential

{(10.3-11.0

INR/KWHhH)

16-18 (7.8-8.4
INR/KWHh)
12-13

|
l .
|
|

CSP 2010 Spain CSP 2010 India

Source: Qwn estimation

C$P 2020 India CSP 2020 India

(Large local market

{Slow market scenario)
scenario)
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Information on production capacity of solar PV companies~Presented by Indian Semiconductor Association

Friety s~ e

S.N. Companies Address Polysilicon | Wafering] Cell Module | Cell | Module] Cell |Module Remarks
(TPA) (MW)
1 lAccess Solar S-5, Phase-1I, T.1.E., - 18] 32 |Expanding capacity to 50
Balanagar, Hyderabad- MWinFY 1t
500 032
2 JAjit Solar E 33-34, RIICO Industrial - 20 5% 30{Expanding capacity to 50
Area, Bagru, Jaipur - 302 . Mwin FY 11
2 |Bharat Heavy Mysore Road (periphery 8 8
Electricals Limited of Bangalore)
(BHEL)
- 4 [Bhaskar Sificon 60A, Diamond Harbpur 2500 250 30 30lunder ¢onstn ; prod in Q1
Road, Thakurpukur, 2012 ; ‘inancial closure
Kolkata for wafering to be
achieved
5 {Euro Multivision Ltd., JBoston House, Suren 40 Under commissioning - by
road, Chakaia, Andheri March 2010
(BN Mumbai
6 jindosolar Ltd 3C/1, Eco Tech-1i, Udyog 160 95% 200 Expansion during FY 11
Vihar. Greater Noida
7 KL Solar 7 6
8 Kotak Urja Pvt. Ltd. # 378, 10th Cross, 4th - 15 10]Expansion during FY 11
Phase, Peenya Industrial
Ectate RYinre N
2 {Lanco Solar 5000 800 600 MW of cells and 950
' MW of modules also
planned over the 6-yr
period
In Phase I, 1250 MW of
polysilicon and 80 MW of
wafering to be achieved
by Sep 2011
10 [Maharishi Solar 3 3
Technoloav
11 fMoser Baer 43 B Okhla Industria! 80 120] 95% 95% 100 100 JExpansion during FY 11
Estate, Phase III, Delhi
110020
12 JPhoton Energy 775 K, Road No 45, 50 100%
Systems Jubilee Hills, Hyderabad
5 13 |PLG Power 139, A-1, Shah & Nahar i 25 50} 50% 50% Expansion during FY 11 -
[ Ind! Estate, Lower Parei fig NA
. (80 Mumhai
e g v i e C e o
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Premier Solar Systems - 30
(Pyltd ———
Rajasthan Electronics 2 2
& Instruments ftd
Reliance Industries Ltd]Thane Belapur Road, - 30
Ghansoli, Navi Mumbai -
400 701 y
Solar Semiconductars jFabCity, Plot No:6, 60 200 32 32 Planned expa:.<ion over
Srinagar village, the future period
Maheswaram Mandal,
R.R. Dist 501359, A.P,
Surana Ventures 19 38
TATA BP Solar 52 125} 80% 80% 128 Expansion during FY 11 -
fig NA
Titan Energy - 100 Cells Supplied by Suniva
TopSun Energy - S
UPV Solar - Udhaya 12
Energy Photovoltaics
Pyt td .
USL Photovoltaics PVT 6 104 .
Ltd
WEBEL SL Energy 40 40 9 9 80 80 |Existing capacity achieved
Systems few mths back ;
expansion during FY 11
XL Telecom Ltd. 120 192 80% 40 |Expansion during FY 11 ;
cell line to start prod in
Q2-2010

Note

* The data w.r.t. companies highlighted (in blue) could not be confirmed
1 The data under exports relates to the proportion of their production (which may not be equivalent to the production capacity) ;

exports in MW (absolute data} is given for Solar Semiconductor and Webe! SL Energy Systems Ltd
2 The data relating to polysilicon and wafering is a long term project plan by the investors - certain caapcities to be created in Phase I

been mentioned under "Remarks"

Gy

%

— Page 28 of 28 : - =




