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Jawaharlal Nehru National Solar Mission
Towards Building Solar India

1 BACKGROUND &INTRODUCTION FOR PHASE-II

1.1 Background of JNNSM

1.1.1 Introduction

Jawaharlal Nehru National Solar Mission is a major initiative of the Government of India with active
participation from States to promote ecologically sustainable growth while addressing India's
energy security challenge. It plays a major role in India’s contribution to fight against the issues of
climate change which is a big concern across the globe. Launching India's National Action Plan on
Climate Change on June 30, 2008, the Prime Minister of India Dr. Manmohan Singh stated:

"Our vision is to make India’s economic development energy-efficient. Over a period of time,
we must pioneer a graduated shift from economic activity based on fossil fuels to one based
on non-fossil fuels and from reliance on no-renewable and depleting sources of energy to
renewable source of energy. In this strategy, the sun occupies centre-stage, as it should, being
literally the original source of all energy. We will pool our scientific, technical and
managerial talents, with sufficient financial resources, to develop solar energy as a source of
abundant energy to power our economy and to transform the lives of our people. Our Success
in this endeavor will change the face of India. It would also enable India to help change the
destinies of people around the world."

Dr. Manmohan Singh, Prime Minister of India

National Action Plan on Climate Change

The National Action Plan on Climate Change also points out: "India is a tropical country, where
sunshine is available for longer hours per day and in great intensity. Solar energy, therefore, has
great potential as future energy source. It also has the advantage of permitting the decentralized

distribution of energy, thereby empowering people at the grassroots level".

Based on this vision Jawaharlal Nehru National Solar Mission was launched under the brand name

"Solar India".
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On October 9th, 2012 during the inaugural speech at International seminar on Energy Excess
Hon’ble PM. of India Dr. Manmohan Singh highlighted the importance of developing technologies
and supporting framework to provide excess of energy to every household in India. During the

speech Dr. Manmohan Singh stated:

“Universalizing access to energy will require innovative institutions, national and local
enabling mechanisms, and targeted policies, including appropriate subsidies and financing
arrangement. The necessary technologies to mitigate the problem are fortunately, available.
These technologies need to be viewed as global public goods. Governments and industry
need to be encouraged to engage in international cooperation in this area on an enlarged
scale and work for enhancing the technological capability of developing countries.”

Dr. Manmohan Singh, Prime Minister of India

Seminar on Energy Access

1.1.2 Importance and Relevance of Solar Energy in India

India is endowed with abundant solar energy, which is capable of producing 5,000 trillion kilowatts
of clean energy. Country is blessed with around 300 sunny days in a year and solar insolation of 4-7
kWh per Sq. m per day. If this energy is harnessed efficiently, it can easily reduce our energy deficit
scenario and that to with no carbon emission. Many States in India have already recognised and
indentified solar energy potential and other are lined up to meet their growing energy needs with
clean and everlasting solar energy. In near future Solar energy will have a huge role to play in
meeting India’s energy demand. Figure below is showing the pictorial view of Global horizontal

solar resource of various parts of India
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India Solar Resource

Global Horizontal Solar Resource

This map depicts model estimates of annual average global horizontal
irradiance (GHI) at 10 km resolution based on hourly estimates of
radiation over 7 years (2002-2008). The inputs are visible imagery

b K from geostationary satellites, aerosol optical depth, water vapor,
Amritsg 2 and ozone.
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Figure 1-1 India Solar Resource (GHI)!

To elaborate more on importance and relevance of solar energy in India some of the key

parameters are discussed in this section.

Cost: Solar power is still high on absolute costs compared to other conventional 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. In the last three
years the cost of generation from solar has drastically come down and MNRE anticipates solar
power achieving grid parity by 2017-18 and parity with coal-based thermal power by 2025, but this
recognizes that cost trajectory will depend upon the scale of global deployment and technology
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development and transfer. The Mission also recognizes that there are a number of off-grid solar
applications particularly for meeting rural energy needs, which are already cost-effective and

provides for their rapid expansion.

Scalability: India is endowed with vast solar energy potential. About 5,000 trillion kWh per year
energy is incident over India’s land area with most parts receiving 4-7 kWh per sq. m per day.
Hence both technology routes for conversion of solar radiation into heat and electricity, namely,
solar thermal and solar photovoltaic, can effectively be harnessed providing huge scalability for
solar in India. Solar also provides the ability to generate power on a distributed basis and enables
rapid capacity addition with short lead times. Off-grid decentralized and low-temperature
applications will be advantageous from a rural electrification perspective and meeting other energy
needs for power and heating and cooling in both rural and urban areas. The constraint on
scalability will be the availability of space, since in all current applications, solar power is space
intensive. In addition, without effective storage, solar power is characterized by a high degree of

variability. In India, this would be particularly true in the monsoon season.

3. Environmental impact: Solar energy is environmentally friendly as it has zero emissions while

generating electricity or heat.

4. Security of source: From energy security perspective, solar is the most secure of all sources,
since it is abundantly available. Theoretically, a small fraction of the total incident solar energy (if
captured effectively) can meet the entire country’s power requirements. It is also clear that given
the large proportion of poor and energy un-served population in the country, every effort needs to
be made to exploit the relatively abundant sources of energy available to the country. While, today,
domestic coal based power generation is the cheapest electricity source, future scenarios suggest
that this could well change. Already, faced with crippling electricity shortages, price of electricity
traded internally, touched Rs 17.46 per unit during peak periods in the month of July 2012. The
situation will also change, as the country moves towards imported coal to meet its energy demand.
The price of power will have to factor in the availability of coal in international markets and the
cost of developing import infrastructure. It is also evident that as the cost of environmental
degradation is factored into the mining of coal, as it must, the price of this raw material will
increase. In the situation of energy shortages, the country is increasing the use of diesel-based
electricity, which is both expensive - costs as high as Rs 15 per unit - and polluting. It is in this
situation the solar imperative is both urgent and feasible to enable the country to meet long-term

energy needs.

1.1.3 Mission Objectives
The objective of the Jawaharlal Nehru National Solar Mission is to establish India as a global leader
in solar energy, by creating the policy conditions for its large scale diffusion across the country as

quickly as possible. The Mission adopted a 3-phase approach, spanning the period of the 11th Plan
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and first year of the 12th Plan (up to 2012-13) as Phase 1, the remaining 4 years of the 12th Plan
(2013-17) as Phase 2 and the 13th Plan (2017-22) as Phase 3. At the end of each plan, and mid-
term during the 12th and 13th Plans, there will be an evaluation of progress, review of capacity and
targets for subsequent phases, based on emerging cost and technology trends, both domestic and
global. The aim would be to protect Government from subsidy exposure in case expected cost
reduction does not materialize or is more rapid than expected. The immediate aim of the Mission
was to focus on setting up an enabling environment for solar technology penetration in the country
both at a centralized and decentralized level. The first phase (up to 2013) focused on capturing of
the low hanging options in solar; on promoting off-grid systems to serve populations without
access to commercial energy and modest capacity addition in grid-based systems. In the second
phase, after taking into account the experience of the initial years, capacity will be aggressively
ramped up to create conditions for up scaled and competitive solar energy penetration in the

country.

1.1.4 Mission Targets on Capacity Addition
The mission National Solar mission under the brand name “Solar India” set an ambitious target of
adding 20 GW of Grid connected and 2 GW of Off-grid capacity by 2022 in three phases. Phase wise

target of the mission is presented below

Table 1: JNNSM Capacity Addition Target

Segment Target for Phase Cumulative Cumulative Target
1(2010-13) Target for Phase  for Phase III (2017-
11 (2013-17) 22)
1 Utility Grid Power | 1100 MW 10,000 MW 20,000 MW
including rooftop
Off Grid Solar Applications | 200 MW 1000 MW 2000 MW
Solar Collectors 7 million sq mt 15 million sq mt 20 million sq mt

1.2 Status& Achievements of Phase-I

Despite vast solar potential, India’s solar power capacity was almost non-existent until recently.
Serious development in Indian solar industry came with the announcement of JNNSM in 2010.
Before announcement of JNNSM, India’s solar power capacity was mare 17.8MW in early 2010. The
aim of National Solar Mission is to achieve a wide range of ambitious objectives, with the overall
stated goal of establishing India as a global leader in solar energy, by creating the policy conditions

for its diffusion across the country as quickly as possible

Phase 1 of the Mission was largely focused on grid-connected projects. To achieve 500 MW of PV
and 500 MW of solar thermal, the central government conducted two batches of reverse auctions.
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These bidding processes offer feed-in tariffs and long-term PPAs to the selected least-cost
developers. The feed-in tariffs to developers are complemented by support to power utilities
through the bundling of solar power with conventionally produced electricity, reducing the average

per-unit cost of solar power.

Table below summarizes result of phase-I of JNNSM including projects allotted under different

scheme and price discovery under reverse bidding.

Figure 1-2: Status of Phase-I of JNNSMii

Status of Batch-|

Projects Allotted Projects Commissioned
Schemes CERC tariff Lowest Tariff discovered
No Mw No Mw (Rs./kWh) (Rs./kWh)
PV projects through
NVVN 30 150 25 125 P\ 9 PV -10.95
CSP projects through Schedule to commission P sl CSP1000
NVVN 7 470 by 2013 T e
Migration PV 13 54 11 48
Scheme - -
cspP 3 30 1 2%
RPSSGP (PV) 78 98.5 62 76.55 - -
Status of Batch-II
Schemes No MW Project Commissioned Min Max Avg. tariff % Reduction
Rs/KWh Rs/KWh Rs/KWh in tariff
PV projects through 28 350 Schedule to commission 7.49 9.44 8.77 43%
NVVN by 2013

1.3 Progress and Learning from Phase I of JNNSM

Phase I of National Solar Mission was divided into two Batches i.e. batch -1 & II. In Batch I, capacity
addition of 150 MW of grid connected solar PV plants and 500 MW of grid connected solar thermal
plants was envisaged. Whereas in Batch 1], the remaining targeted capacity for Solar PV i.e. 350 MW

was awarded.

Considering the fact that some of the grid connected solar power projects were at various stages of
development prior to launch of JNNSM, In February, 2010 a Migration Scheme was launched to
provide these projects an option to migrate from the respective existing arrangement to the one
envisaged under JNNSM subject to the consent of distribution licensee, State Govt. and willingness
of developer. Resulting solar projects worth 84 MW including 54 MW SPV and 30 MW solar thermal
were migrated to JNNSM.

Apart from these grid connected large scale plants, small rooftop plants of capacity less than 2MW
each were also allotted under GBI scheme in Rooftop PV and small Solar Power Generation

Programme (RPSSGP).
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1.3.1 Bundling of Solar power

In order to facilitate grid connected solar power generation under the first phase, without any
direct funding by the Government, Government approved NTPC Vidyut Vyapar Nigam (NVVN) as
the nodal agency to purchase 1000 MW of solar power from the project developers, bundle it with
the unallocated power available from the NTPC coal-based stations and sell this “bundled” power to
the Distribution Utilities. Bundling concept was introduced to keep the cost of bundled power
approximately Rs 5/kWh. It was decided to select projects of 500 MW capacity each based on solar
thermal and solar photovoltaic (PV) technologies. Considering the relatively longer gestation period
of Solar Thermal Projects i.e. over two years, the selection of projects for 500 MW was completed in
FY 2010-11. The size of solar thermal projects was in the range of 20 MW to 100 MW per project

developer.

1.3.2 Projects under Batch-I, Phase-I

The selection of Solar PV projects of 500 MW capacity was decided to be undertaken in two batches
over two financial years of Phase 1 i.e, 2010-2011 and 2011-2012. The size of PV projects in the
first stage in 2010-11 was fixed at 5 MW per project. Under Migration scheme NVVN started the
process of short listing the on-going projects to migrate to the JNNSM. A total of 16 projects of 84
MW capacity were selected. These project developers signed PPA with NNVN in October, 2010 and
reported financial closure. The last date for commissioning of 54 MW capacity PV projects was by
end of October, 2011. The 30 MW capacity solar thermal projects are to be commissioned by March,
2013.

Later in August 2010, NVVN started the process of selection of new grid solar power projects
comprising of 150 MW of Solar PV and 470 MW of solar thermal capacities. This yielded a
tremendous response and applications were received for over 5,000 MW capacity. The projects

were selected based on tariff discounting. Bidders offered substantial discounts as given below:
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Figure 1-3 Tariff Discount (in paisa/unit) offered in Batch I by SPV Project Developers
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Table 2: JNNSM Batch I Bidding Result Summary

Solar PV

CERC Approved tariff for Solar PV (Normal

Depreciation)

CERC Approved tariff for Solar Thermal (Normal

Solar Thermal

Depreciation)

1791 Paise / Kwh

1531 Paise / Kwh

Max discount offered Min. discount Max discount Min. discount offered
(Paise) offered (Paise) offered (Paise) (Paise)
696 515 482 307

Final tariff after discount for Solar PV
(Paise / Kwh)

Final tariff after discount for Solar Thermal

(Paise / Kwh)

1095 |

1276

1049

‘ 1224

Total 30 SPV projects were selected after bidding process and subsequently 28 project developers

signed PPAs for 140 MW capacity with NVVN. Similarly seven solar thermal projects were selected

after bidding process and signed PPA with NVVN. Average tariff for selected SPV projects was 1216
Paise/kWh which was 32% lower than the CERC approved benchmark tariff of 1791 Paise/kWh.
For solar thermal projects, average tariff for selected projects was 1141 Paise/kWh which was 25%

lower than the CERC approved benchmark tariff of 1531 Paise/kWh for solar thermal plants.
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Figure 1-4: Tariff Discount (in paisa/unit) offered in Batch I by Solar Thermal Project Developers

In batch-I, a total of 704 MW capacity grid connected solar power projects have been selected,
which comprise of 500 MW capacity of solar thermal power projects and 204 MW of PV power

projects.

JNNSM Phase-II, Policy Document - WORKING DRAFT

14



1.3.3 Projects under Batch-II, Phase I

Under Batch II of Phase I, the total aggregate capacity of grid connected Solar Projects was 350 MW
for the deployment of Solar PV Power Projects. NVVN had been designated as the nodal agency for
procurement of solar power and for carrying out the bidding process. On August 24, 2011, NVVN
invited Request for Selection (RfS) from interested developers to develop 350 MW solar PV projects
with a capacity in multiple of 5 MW, Minimum capacity 5 MW & Maximum Capacity 20 MW for each
project. Total Capacity for each bidder was limited to 50 MW. NVVN received 183 bids from project
developers indicating discounts offered by each on CERC approved benchmark tariff of 1539
paisa/kWh. Discount offered by the bidders was in the range of zero paisa to 790 paisa per unit.
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Figure 1-5: Tariff Discount (in paisa/unit) offered in Batch II by SPV Project Developers

SPV projects worth 350 MW were awarded with an average tariff of 877 paise/kWh which was

43% lower than the benchmark tariff approved by CERC.

Table 3: JNNSM Batch II Bidding Result Summary

Batch II: Solar PV

CERC Approved tariff for Solar PV (Normal Depreciation)

1539 Paise / Kwh

Max discount offered (Paise/kWh)

Min. discount offered (Paise/kWh)

790

595

Final tariff after discount for Solar PV (Paise / Kwh)

749

944
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1.3.4 RPSSGP Scheme

MNRE announced the Guidelines for Rooftop and other Small Solar Power Plants connected to
distribution network (Below 33 kV) in June 2010. This component of the Mission was designed
essentially as a State driven scheme to encourage the States for grid connected projects focusing on
distribution network and to strengthen the tail end of the grid. Under this scheme, the state utilities
purchase power from any of the generation companies based on the tariff fixed/approved by the
respective State Electricity Regulatory Commissions (SERCs). Another purpose of the scheme was
to encourage as many States as possible to set up small solar grid connected projects. This would
also help to create a database of performance of solar plants under different climatic and grid
conditions. This was considered necessary for large-scale replication in future, particularly for

meeting rural needs in the next phase of the Solar Mission.

Under these guidelines, a cap of a maximum 20 MW capacity projects per State was put. The project
size was limited to a maximum of 2 MW capacity to be connected to distribution grid. The role of
the Ministry was limited to providing a fixed generation based incentive (GBI) to the State utilities
at a rate equal to the difference of the CERC tariff for 2010-11 (Rs. 17.91 per kWh) and a reference
rate of Rs. 5.5 per kWh. The projects were registered with nodal agency IREDA through a web-
based process, and 78 projects were selected to set up 98 MW capacity projects from 12
States.

1.3.5 Technology Pattern for Solar Power Projects

Information as available from various developers indicate the following pattern of technology
which will be adopted for setting up solar PV and solar thermal power projects of 802 MW capacity
under JNNSM.

CSP capacity = 500 MW / .
pacity 140 SPV Capacity (MW)
380
400 - 1
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300 - _
250 A 80 1 !
] 3 C-Si
200 HE A Thin Fims
150 - 100 60
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tower Stirling 0
Technology Total RPSSGP NVVN

Figure 1-6: Technology Pattern in Solar Projects under JNNSM
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1.3.6 Performance of Existing Projects
As per the data collected NVVN from different solar projects, net exportable power for the month of

July, Aug, and September 2012 is shown here in tables below

Table 4: Net Exportable Power (July, 2012)

Company Name State Capacity | Net Exportable
(MW] Power (kWh)

Alex Spectrum Radiation Pvt RAJASTHAN 827668
Limited

CCCL Infrastructure Limted TAMIL NADU | 5 785581
Maharashtra Seamless Ltd RAJASTHAN 5 715300
Mahindra Solar One Private RAJASTHAN 5 873826
Limited

SunEdison Energy India P Ltd | RAJASTHAN ' 5 695715

Table 5: Net Exportable power (Aug, 2012)

Company Name State Capacity | Net Exportable
(MW] Power (kWh)

Alex Spectrum Radiation Pvt  RAJASTHAN 721259
Limited

Azure Power (Rajasthan) Pvt RAJASTHAN 5 512040
Ltd

CCCL Infrastructure Limted TAMIL NADU | 5 747665
DDE Renewable Energy Private A RAJASTHAN 5 592317
Limited

Electromech Maritech Private | RAJASTHAN 5 611385
Limited

EMC LTD. UTTAR 5 602851

PRADESH

Khaya Solar Projects Pvt Ltd RAJASTHAN 5 708087
Maharashtra Seamless Ltd RAJASTHAN 5 666400
Mahindra Solar One Private | RAJASTHAN 5 703795
Limited

Newton Solar Private Limited RAJASTHAN 5 574253
NORTHWEST ENERGY @ RAJASTHAN 5 697908
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Company Name State Capacity | Net Exportable
(MW) Power (kWh)

PRIVATE LIMITED

SunEdison Energy India P Ltd RAJASTHAN 5 522795
WELSPUN SOLAR AP PRIVATE | ANDHRA 5 756000
LIMITED PRADESH

Table 6: Net Exportable power (Sept, 2012)

Exportable

Company Name State Capacity
(MW) Power (kWh)

Aftaab Solar Private Limited

Alex Spectrum Radiation Pvt
Limited
Amrit Energy Private Limited

Azure Power (Rajasthan) Pvt
Ltd
CCCL Infrastructure Limted

DDE  Renewable  Energy
Private Limited

Electromech Maritech Private
Limited

EMC LTD.

FINEHOPE ALLIED ENERGY
PRIVATE LIMITED

Indian Oil Corporation Ltd.
Khaya Solar Projects Pvt Ltd
Maharashtra Seamless Ltd

Mahindra Solar One Private
Limited

Newton Solar Private Limited

NORTHWEST ENERGY
PRIVATE LIMITED

Saidham Overseas Private

ORISSA
RAJASTHAN

RAJASTHAN
RAJASTHAN

TAMIL NADU

RAJASTHAN

RAJASTHAN

UTTAR
PRADESH

RAJASTHAN

RAJASTHAN
RAJASTHAN
RAJASTHAN
RAJASTHAN

RAJASTHAN
RAJASTHAN

RAJASTHAN

vl

o1 o1 U1 vl

vl

638.3
767109

701409
677819

787320
641076

700695

449600

802327

623995
750601
708600
792588

653831
813818

777309
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Company Name State Capacity Net Exportable
(MW) Power (kWh)

Limited

SAISUDHIR Energy Limited ANDHRA 5 11.04
PRADESH

SunEdison Energy India P Ltd | RAJASTHAN 5 714237

VASAVI  SOLAR  POWER ' RAJASTHAN 5 750601

PRIVATE LIMITED

WELSPUN SOLAR AP ANDHRA 5 763600

PRIVATE LIMITED PRADESH

Performance of projects under RPSSGP is shown in annexure -1

1.3.7 Current Status of Phase I Projects

Phase I of JNNSM has been a success story with encouraging response from solar project
developers. During Phase-I, grid connected solar power projects were selected on the basis of
discounts offered by the project developers on CERC approved applicable tariff. This mechanism
was found to be very useful in selecting projects in a transparent manner and also leading to a

substantial reduction in solar tariffs because of competition.

Table 7: Status of Projects under Phase I of JNNSM

Scheme Allotted Capacity (MW) Commissioned as on Sept 05,
2012 (in MW)
Batch I, SPV 140 130
Migration, SPV 54 48
Migration, Solar Thermal 30 2.5
RPSSGP 98 87.8
Batch I, Solar Thermal 470 Scheduled to be commissioned
by March 2013
Batch II, SPV 350 Scheduled to be commissioned
by March 2013
Total (MW) 1142 268.3

1.3.8 Status of RPO Targets
As per the provisions under Section 86(1)(e) of the Electricity Act 2003 and notified Tariff Policy, to
encourage the development of solar power across the states, State Electricity Regulatory

Commission (SERCs) have to specify solar RPO targets in their States and have to notify RPO
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regulation to comply with the same to ensure its compliance. The Solar RPO targets specified by

various State Electricity Regulatory Commissions are summarized in table below:

O 0 N O U A W NP

BB R
N B O

13

Table 8: State RPO Targets

Andhra Pradesh 0.25%
Assam 0.15%
Bihar 0.25%
Chhattisgarh 0.50%
Delhi 0.15%
Gujarat 1.00%
Haryana 0.05%
Himachal Pradesh 0.25%
Jammu & Kashmir 0.25%
Jharkhand 1.00%
Karnataka 0.25%
Kerala 0.25%
Madhya Pradesh 0.60%

0.25% 0.25% 0.25% 0.25%
0.20% 0.25%

0.50"/: 0.75‘; 1.00% 1.25%
0.20% 0.25% 0.30% 0.35%
0.10%

0.25% 0.25% 0.25% 0.25%
0.25% 0.25% 0.25% 0.25%
0.80% 1.00%

15
16
17
18
19
20
21
22
23
24
25
26

Maharashtra 0.25%
Manipur 0.25%
Mizoram 0.25%
Meghalaya 0.40%
Nagaland 0.25%
Orissa 0.15%
Punjab 0.09%
Rajasthan 0.75%
Tamil Nadu 0.05%
Tripura 0.10%
Uttarakhand 0.05%
Uttar Pradesh 1.00%
West Bengal 0.25%

0.50% 0.50% 0.50%

0.20% 0.25% 0.30%

0.13% 0.19%

1.00%

0.30% 0.40% 0.50% 0.60%

National Action Plan on Climate Change and the notified Tariff Policy, envisage increasing trajectory
of solar RPO from 0.25% (by end of Phase-I) to 3% by 2022. However, many States are yet to notify
long term solar RPO trajectory as envisaged under the Tariff Policy.

1.3.9 State level Initiatives

In addition to initiatives at national level, there are several policy initiatives and solar power

development programmes were announced by State Governments in order to fulfill the Solar RPO

targets specified by SERCs and to garner capacity in view of strong interest within the solar

industry during Phase-I. The status of various State level programmes and Solar Installed capacity

in States is shown in table below:

Table 9: State Initiativesiii
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S.No State Solar Specific Programme

1 Gujarat Announced - 968.5 MW
Commissioned - 690 MW
2 Maharashtra Announced - 205 MW
Commissioned - 40 MW (Setup In Rajasthan)
3 Karnataka Commissioned - 8 MW, Plans for 600 MW
Bids Invited - 80 MW
Rajasthan Announced - 200 MW
5 Odisha Awarded - 25 MW
Announced - 50 MW
Madhya Pradesh Awarded - 200 MW
Tamil Nadu Announced - 3000 MW
Total Announced - 5000 MW (Approx)

Table 10: Solar Installed capacity in different States

States/ Union Territory Solar Power Installed
Capacity (MW)

Andhra Pradesh 21.8
Chhattisgarh 4
Gujarat 690
Haryana 7.8
Jharkhand 16
Karnataka 14
Madhya Pradesh 7.4
Maharashtra 20
Orissa 13
Punjab 9.3
Rajasthan 201.1
Tamil Nadu 17.1
Uttar Pradesh 12.4
Uttarakhand 5.1
West Bengal 2.1
Andaman & Nicobar 0.1
Delhi 2.5
Lakshadweep 0.8
Total 1044.5
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1.3.10 Key Learning from Phase-I

There is general consensus that Success story of Phase-I should be continued and strengthened. The

lessons learnt from Phase-I of the Mission should be imbibed for further fine tuning the mission

implementation. Key learning from Phase-I are as under:

Q

Q

Grid connected solar PV power is now fairly established in terms of availability of required
expertise for designing, construction and site preparation etc.

Grid connected solar thermal power is still to prove its operational prowess as the Phase |
projects would be commissioned by March 2013.

In general, experienced companies are more interested in large size projects. Price
reduction is possible if the tender size is big.

Most of the projects so far have been coming up in few States, like, Rajasthan where high
solar energy potential combined with cheap land and favorable State Government policies
are in place. Other States need to follow and reap the benefits of solar power.

Transmission remains a major issue.

Some assurance regarding regular payments is very important particularly for banks /
financial institutions, which have to finance these projects.

Generation from PV projects so far has been in accordance with the estimates, and higher in
many cases.

Better system designing and construction is required to meet challenges of the local
conditions.

Solar radiation data is an important issue, especially with regard to Direct Normal
Irradiance (DNI) data. C-WET has brought out the data policy and data on various sites for
the limited period can be obtained from C-WET.

Provision of requirement of domestic content for setting up solar power projects was kept
in the guidelines for Phase-I with a view to develop indigenous capacities and generate
employment. It was noted that the production capacities for solar PV cells and modules

have expanded in the country.
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2 THRUST AREAS FOR JNNSM, PHASE-II

2.1 Targets for Phase II of JNNSM

National Solar Mission envisages installation of around 10 GW utility scale and 1 GW off-grid solar
power projects by the end Phase-Il. Twelfth five
year plan (2012-17) also targets capacity
addition of 10 GW of grid connected solar power
in India. It is envisaged that out of this 10 GW
target, 4 GW would be developed under central

“The immediate aim of the
mission is to focus on setting
up an enabling environment

scheme and 6 GW under various State specific
for solar technology

schemes.
penetration in the country
both at centralized and

decentralized level”

- JNNSM Mission Document

Table 11: JNNSM Target

Segment Target for Cumulative Cumulative Target
PhaseI (2010- Target for Phase for Phase III (2017-
13) 11 (2013-17) 22)
1 | Utility Grid Power including | 1100 MW 4,000- 10,000 | 20,000 MW
rooftop MW
Off Grid Solar Applications 200 MW 1,000 MW 2000 MW
Solar Collectors 7 million sq mt 15 million sq mt | 20 million sq mt

2.2 Scaling up of Grid Connected Projects

One of the main objective of mission is rapid scale up the deployment of Solar projects across the
country on the similar lines that Phase -1 was built aiming to ramp up grid connected solar energy
to 1100 MW by 2013 with participation of both Solar PV and Solar Thermal technology. Capacity
allocation was equal for both technology i.e. 500 MW each under Phase-I. Strategically development
Phase-I has made India’s grid-connected solar energy market grow tremendously, with an
increased number of developers, lower prices, and participation from interested financial
institutions. India’s solar energy market grew from 17.8 MW in early 2010 to 1044 MW cumulative
installed capacity as of August31st2012ivof this capacity, 270 MWv was commissioned under the
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National Solar Mission and other central government schemes. Another 735 MW was deployed

under initiatives of various states.

In Phase-I], it is necessary to build on the achievements of phase-I to ensure continued success of
National Solar Mission. Large scale solar projects are going to play a huge role in phase-II and for
the same reason, it has kept as one of the thrust area under Phase-II. Phase-II is targeting to bring
cumulative solar capacity to 10 GW by 2017. Central Government shall provide the required
support for development of solar projects under this category. Unlike Phase-I, Phase-II is not
entirely dependent on bundling scheme to bring the costs down, as the target capacity under phase-
Il is high and without confirmation on availability of unallocated quota with central generating
stations, Implementation of Phase-II will have to be reply upon combination of various schemes like
Generation Based Incentive (GBI), Viability Gap Funding (VGF) and Bundling schemes. Witnessing
steep fall in tariff discovered under phase-I, Phase-II is expected to achieve new heights of success
while achieving the grid parity before 2017.To make Phase-II another success story wider
participation of States is required with development of transmission and distribution network to
connect areas with high solar potential. Developing cluster of Solar parks will help reduction in
costs further and fair market play will prevail and help in development of various technologies used

for achieving phase-II targets.

Objectives for promotion of Grid Connected Solar Power during phase-II are as under:

(M

To achieve Grid Parity at the earliest

To facilitate meeting of Solar RPO targets in line with Tariff Policy

To encourage wider participation of States in NSM

To facilitate increased connectivity & grid access for solar projects
To encourage Solar park cluster development

To promote technology agnostic approach

To develop domestic technology development capability

To Encourage large scale deployment of Grid connected rooftop solar

[N Iy oy Iy Ny By My

To encourage Captive and Third party sale of solar power to meet power shortages in
Industry

To Encourage local Manufacturing and

To support focused R&D initiatives

Development of REC market

0000

Development of Storage Systems

2.3 Rooftop PV programme
The whole country including cities, town and villages are experiencing a huge growth in their

electricity demand. Distribution Utilities are finding it difficult to manage the peak demand of their
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particular areas resulting in severe electricity shortages. With this objective, Phase Il would focus

on deployment of both off-grid and grid connected rooftop PV systems in the country.

Grid connected rooftop PV system shall be connected to the grid either of 11 KV three phase line or
of 220 V single phase line depending on the system installed at institution/commercial
establishment or residential complex. Power generated by these systems would be utilized by
Industrial and captive loads and feeding excess power to the grid as long as grid is available. The off
grid roof top PV systems would be deployed at places which are not connected to the gird or not
connected but getting electricity from the grid. The Phase II of JNNSM would target deployment of
1,000 MW of rooftop projects both at off-grid and grid connected levels

2.4 Off-Grid Schemes

In India, there are around 400 million citizens who
lack access to modern forms of energy. Around 9
“Key Opportunity of solar crore households are using kerosene for cooking
and lighting requirements. The major thrust areas
under JNNSM Phase II will be the areas where grid

has not reached, or the areas where grid has

power lies in decentralized
and off grid applications
where grid power is not o ,

) reached but the electricity is not available. Phase I
available or not cost

effective”

will also focus on Solar off grid generating
systems, solar home lighting systems and various
- Mission Document other forms of solar based

heating/cooling/thermal applications. Phase II

would focus on targets which will be product

linked or enhances the income generation
activities. It would also focus on various solar PV and solar thermal applications which will be used
for heating and cooling requirements, drying purposes, etc. in domestic, commercial and industrial
segments. This phase of the programme would also lay emphasis on different types of solar
collectors such as flat plate, evacuated tube collectors and other concentrators for meeting the

heating requirements.

Thrust Areas for promotion of Off-grid solar during phase-II are as under:

U Improved Energy Access for remote areas

U Heating/Cooling applications needs to be encouraged (such as Cooling, Cold Storage,
water purification, Space Heating)

U Replacement of diesel and kerosene

U Distributed Generation : (e.g. rooftop PV applications)
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U Industrial process heat applications

U Solar water irrigation pumping systems

2.4.1 Energy Access
Solar Energy is the need for the developing country like India where large section of country’s

population is primarily located in rural areas and lacks access to electricity. Electricity is vital for a
better quality of life - along with reduction in poverty and improvement in education, health and
livelihoods. Rural areas in the country mainly lack in distribution infrastructure and itself
developing a reliable distribution infrastructure will have a major fixed cost which the utilities
presently not in a position to support. With this backdrop, NSM Phase II would focus on standalone
solar off grid generating systems which would facilitate the rural consumers to meet their routine
requirements of electricity. During Phase-II, it envisaged that around 20,000
villages/hamlets/basti/padas shall be covered through ‘Energy Access’ scheme by way of
deployment of Off-Grid electricity generation projects.

2.4.2 Off Grid Lighting Systems
The solar lighting systems include use of solar lanterns in rural areas which is an application of

solar photovoltaic technology. Home lighting System is powered by solar energy using solar cells
that convert solar energy directly to electricity. The electricity is stored in batteries and used for the
purpose of lighting whenever required. Solar street lights are also renowned for outdoor
application in un-electrified remote rural areas. With this backdrop, Phase II of the mission would
also focus on the off grid lighting systems such as use of solar lanterns, solar home lighting systems,
and solar street lighting systems. Phase II would target for deployment of around ten (10) lakh
off grid lighting systems.

2.4.3 Solar Cities

The Solar City aims at minimum 10% reduction in projected demand of conventional energy at the
end of five years, through a combination of enhancing supply from renewable energy sources in the
city and energy efficiency measures. Solar City aims to motivate the local Governments for adopting
renewable energy technologies and energy efficiency measures. Phase Il of JNNSM would focus on

development of solar cities and also leads to inclusion of more number of cities.

2.4.4 Solar Water Pumping
Solar PV water pumping systems are used for irrigation and drinking water in India. Solar pumps

are constituted by an array of solar panels and are developed to operate on DC power produced by
solar panels. No such fuel like diesel or electricity is required, which leads to very little or having
the minimal operating costs of the systems. Under Phase I of JNNSM, solar pumps are being
provided for irrigation and community drinking water through financial support in the form of
capital subsidy and interest subsidy. Under Phase II of JNNSM, target for deployment of 25000
solar pumps by the end of FY 2017 has been envisaged.
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2.4.5 Telecom Towers
As per Telecom Regulatory Authority of India (TRAI) consultation paper on Green

Telecommunication published in March 2011, the telecommunications industry in India uses about
2 billion litres of diesel fuel per annum. Apart from this, fossil fuel is also used for cooling the
equipment. If all these cell phone towers use solar energy then it could save a great amount of fossil
fuels as well as reduce carbon emissions. With this backdrop, Phase II of JNNSM would focus on
developing special schemes for promotion of solar telecom towers and would target around
25000 solar integrated telecom towers.

2.4.6 Solar Water Heating Systems
In domestic category, hot water is typically required for bathing while in industrial category; it is

used during pre-heating process. In commercial and institutional category, hot water is used for
variety of purposes such as bathing, cooking and washing, etc. Depending on the location, terrain,
climate profile, economic status, etc quantum as well as quality of hot water requirement varies
significantly. Further, source of energy for heating water varies significantly from region to region.
Phase Il would also have a prime thrust to promote such a useful, efficient and energy saving solar
technology in every part of the country. As on 31stAugust 2012, around 5.83 million Sq.m. of
collector area for solar water heating has been deployed. The table below presents the year wise

cumulative installations and achievements.

Table 12: Cumulative Installation and achievement

Cumulative Installations Year wise achievements
(Sq.m.) (Sq.m.)
2002-03 7,50,000 1,00,000
2003-04 9,00,000 1,50,000
2004-05 11,00,000 2,00,000
2005-06 15,00,000 4,00,000
2006-07 19,00,000 4,00,000
2007-08 23,50,000 4,50,000
2008-09 29,10,000 5,60,000
2009-10 35,10,000 6,00,000
2010-11 45,10,000 10,00,000
2011-12 56,10,000 11,00,000
2012-13 (upto 31 aug 2012) 58,30,000 2,20,000

The table above depicts that from FY 2010-11 and FY 2011-12, there has been a tremendous
achievement in addition of solar collector areas (in sq.m.) It can be inferred that Phase I of JNNSM

has played a major role in installation of solar thermal systems in the country. Focus area of JNNSM
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Phase II would be to popularize solar water heaters in every part of the country. At present, the
maximum deployments of solar water heaters are deployed in few cities & urban centers such as
Pune and Bangalore. Phase II would target at-least 15-20 cities where solar water heaters
would become the main source of heating water replacing electric geysers. Keeping into
consideration the good progress in Phase I, Phase II would target around 8 million sq.m. of
collector area by the end of 2017.

2.4.7 Solar Cookers and Steam Generating Systems
Dish Solar Cookers is a concentrating type parabolic dish which uses solar energy for cooking

applications. These systems use manual tracking to work efficiently and thus it has to be adjusted

in15 to 20 minutes during cooking time.

Indoor direct cooking systems have unique feature that it is possible to cook using solar energy
within the kitchen itself. Around 7 m. sq. of large reflector standing outside the kitchen reflects the
solar rays into the kitchen through an opening in its North wall while a secondary reflector further
concentrates the rays on to the bottom of the pot / frying pan painted black. The temperature
attained is around 400° C that the food could be cooked in a shorter time unlike box solar cooker.

Both the dish and solar cookers are most suitable for N- West, South & Central parts of country
where good DNI is available. These cookers are mostly used by individuals, mid day meal schools,

tribal areas, aganwadis, army border, posts, road side dhabas etc. for saving mainly LPG/firewood.

Solar steam generating systems are mainly of two types, one is based on fixed receiver E-W
automatically tracked concentrating technology and the other on fully tracked receiver on dish
technology would be the focused areas for promotion under Phase II. These are mainly used in
community kitchens in institutions, hostels, hospitals, hotels, ashrams, para-military/defence
establishments, prisons for cooking; industries, hotels, etc for solar cooling, laundry & other

applications for saving LPG/Electricity/Diesel etc.

Phase II would target at-least 100 institutions for deployment of solar cookers and around
25000 installations for solar cooking applications in schools for mid day meals. An overall
target of deployment of 50000 solar cookers would be set in Phase II of JNNSM.

2.4.8 Industrial Process Heat Applications

There are many applications of CSTs in industries. CSTs basically focus the sunlight at receiver to
achieve higher temperatures for various applications. Since these technologies can focus the direct
radiation coming from the Sun, they need to be tracked along with the Sun. The technologies can be
based on single axis (E-W) tracking as well as dual axis (E-W & N-S) tracking. Depending on their
tracking arrangement, they can be put in the category of medium or high temperature applications.

Over 15 million tonnes of fuel oil has been estimated to be consumed in industries for application
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temperatures below 250°C. Likewise, over 35 million tonnes of fuel oil is consumed for application
temperatures above 250°C., which includes core industries such as chemicals, textile, plastics and
other hydrocarbon-based industries. CSTs installed in industries along with existing
boilers/heaters will save significant amount of fuel oil during the daytime. Phase II would target
at least 400 systems, 250 sq. m. each on an average (100,000 sq. m.) of CSTs for heating
applications in industries.

2.4.9 Air Conditioning / Refrigeration

Cooling through solar is most relevant for India as its’ most required when sun is available. Huge
amount of fuel oil is being used for cooling through Vapour Absorption Machines in industries/
establishments where power cuts/ electricity tariff are high. Solar Thermal systems at such places
can help in significant savings. Solar air-conditioning also has vast scope at places where cooling is
required mostly during daytime. This includes office complexes, educational institutions, and
commercial establishments like Malls etc. Phase II would target at least 200 systems, 30 TR
each on an average (60,000 sq. m.) for air conditioning / refrigeration systems.

2.5 Hybrid System

On