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The government has embarked 
on a mission to tap solar power 
potential to the fullest and as 
quickly as possible. But what is the 
preparedness of its various 
wings, is the billion 
dollar question.
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O n June 17, 2015, the Union 
Cabinet, chaired by the Prime Minister 
Narendra Modi, approved the proposal to ramp 
up India’s solar power capacity target under the 

Na� onal Solar Mission by fi ve � mes, to achieve 100 GW 
(1 GW= 1000 MW) by 2022. The target has been split into 
40 GW from Roo� op and 60 GW through Large and 
Medium Scale Grid Connected Solar Power Projects, 
entailing an overall investment of `600,000 crore 
($100 billion at that � me).

It managed to raise quite a few eyebrows as the target 
was over 40 per cent of the total installed genera� on 
capacity of the country, which was at 240 GW by then, 
and that too it envisaged to achieve this from only one 
source that was s� ll at a nascent stage of development.

The Jawaharlal Nehru Na� onal Solar Mission was 
launched on the 11th January, 2010 by our former Prime 
Minister, Dr. Manmohan Singh. The Mission had set the 
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ambi� ous target of deploying 20,000 MW of grid connected solar 
power by 2022 and aimed at reducing the cost of solar power 
genera� on in the country through (i) long term policy; (ii) large scale 
deployment goals; (iii) aggressive R&D; and (iv) domes� c produc� on 
of cri� cal raw materials, components and products. It had envisaged 
to achieve grid tariff  parity by 2022.

Taking advantage of the solar prices falling over the last fi ve years 
from `18/ kWh to below `6/ kWh, the Government of India has 
decided to take a plunge into solar power genera� on in a big way 
and announced it as one of the prime sources of energy 
exploita� on of the future. The Indian solar sector is thus, fi nally 
coming out of hiberna� on.

Taking the Paris Climate Summit as a launchpad for its plans in 
the interna� onal arena, India has pledged to reduce its green house 
gas (GHG) emissions intensity — the ra� o between a country’s gross 
emissions to its gross domes� c product at a par� cular point — by 
33-35 per cent by 2030, compared to 2005 levels. For this, India 
announced that it will ensure about 40 per cent of its electricity 
comes from non-fossil fuel sources, with a lion’s share planned from 
solar, followed by wind.

“It is a good opportunity for solar panel producers because they 
will get a good market. It is a very good for the consumer as well, 
because they can generate during the day � me and use net-off  
facility. So, whatever he generates, his bill gets adjusted 
accordingly,” said Mahesh D Paranjpe, Chief - Hydro Renewable 
Opera� ons and Safety, Tata Power. 

While achieving the target by 2022 is being debated, Power 
Minister Piyush Goyal went to the extent of announcing his 
inten� on to achieve the target by 2017. “We are looking at 
achieving the 100 GW target of installed capacity of solar energy by 
the end of 2017 itself,” Goyal said recently.

The government announced in mid-January that the country’s 
grid-connected solar power genera� on capacity has crossed the 
5,000 MW mark, with Rajasthan on top, followed by Gujarat and 
Madhya Pradesh ramping up capaci� esh� p://economic� mes.
india� mes.com/topic/government.

Potential 
India is endowed with vast solar energy poten� al. About 

5,000 trillion kWh per year energy is incident over India’s land area 
with most parts receiving 4-7 kWh per square meter per day. Hence 
both technology routes for conversion of solar radia� on into heat 
and electricity, namely, solar thermal and solar photovoltaic, can 
eff ec� vely be harnessed, providing huge scalability for solar energy 
in India. Solar energy also provides the ability to generate power on 
a distributed basis and enables rapid capacity addi� on with short 
lead � mes. From an energy security perspec� ve, solar is the most 
secure of all sources, since it is abundantly available.

The top fi ve states with highest poten� al of solar genera� on – 
Rajasthan, Jammu & Kashmir, Maharashtra, Madhya Pradesh and 
Andhra Pradesh are es� mated to have a lion’s share of 59 per cent 
of the na� onal poten� al with 438.19 GW, while the next fi ve big 
bets have the poten� al that is about 19 per cent of the na� onal 
solar genera� on poten� al at 142.92 GW.  The es� mated solar 
energy poten� al of 7,48,990 MW, in 29 states and union territories, 
according to Ministry of New and Renewable Energy Sources (MNRE)
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Policy 
There is an overarching pro-

sustainable energy policy coming out 
from Central Government, which is 
strongly encouraging state 
governments to start adop� ng their 
own support policies. The government 
has been working on crea� ng 
conducive environment with 
implementa� on of decentralised 
genera� on of solar energy projects 
through Surya Mitra Scheme, se�  ng 
up of Solar Parks, enforcement of 
Renewable Purchase Obliga� ons etc. 

In January, the Union Cabinet 
approved amendments to the revised 
tariff  policy. One of the most signifi cant 
revisions is a Renewable Power 
Obliga� on (RPO) which would require 
that 8 per cent of electricity consump� on 
be procured from solar energy by 
March 2022. This is an important step 
towards achieving the 100-GW goal, 
but the RPO will remain just a number 
without strict enforcement.

The government has received the 
presiden� al assent for scaling up of 
the budget outlay of ‘Grid Connected 
Roo� op and Small Solar Power Plants 
Programme’ under the Na� onal Solar 
Mission from `600 crore during the 
12th fi ve-year plan to `5000 crore for 
implementa� on over a period of fi ve 
years (2015-2020). 

According to the 
latest reports, 
26 states out of 
30 states and union 
territories in the 
country have state-
level grid-connected 
roo� op policies in 
place. By end-June 
2015 itself, 23 states 
had roo� op policies, 
while 27 state 
electricity regulatory 

commissions had their regula� ons and 
power tariff  policies in place, 
according to MNRE.

“Goa Energy Development Agency 
(GEDA) has formulated the Solar 
Policy. It was circulated amongst the 
stakeholders… a� er due consulta� on 
and revisions, the Policy is forwarded 
for approval by the State Government 
before it comes into eff ect,” said 
Dr Pramod Pathak, Member 
Secretary,   Goa Energy Development 
Agency, Goa, sta� ng that this way 
GEDA is working towards the na� onal 
goal of Solar-100 GW.

However, as Goa is a small State 
with hills and undula� ng lands, there 
is not much scope for se�  ng up the 
solar power plants of the order of 50 
or 100 MW. So, GEDA is concentra� ng 
on the smaller capacity plants 
distributed all over the state and 
promo� ng solar roo� op plant, 
especially on the Government offi  ces 
and Government aided Educa� onal 
Ins� tu� ons. “Within the premises of 
GEDA offi  ce a 3-kW grid interac� ve 
solar power system is erected as a 
demonstra� on unit,” Phatak added. 

However, the schemes in some
 of the states are not encouraging 
for roo� op solar and it is s� ll a 
costly proposi� on for individual 
customer to set up a solar system 

for self-consump� on, feel some 
industry sources.

“Nevertheless, Karnataka, for 
example, is increasing the benefi ts of 
its net metering scheme, where 
consumers receive credits for pumping 
energy back into the grid. Tamil Nadu 
is also manda� ng that any building 
above four stories should spare 30 per 
cent of the space for PV systems. If a 
couple of more states work in this 
direc� on, then the momentum 
will build across the country,” 
Rahul Gupta, Managing Director, 
Rays Power Experts Pvt. Ltd.

“More recent state policies have 
seen too much of vola� lity, non-
transparency and unpredictability to 
really win the confi dence of a wider 
investor community. Much s� ll seems 
half baked,” Gupta said emphasising 
on the need to streamline the policy 
making processes. 

Land
Land is a cri� cal component for 

mega fi eld-based projects and that too 
the most disputed one. Solar plant 
needs about 4-5 acres of land per 
mega wa�  of capacity. Financial 
closure for large projects is con� ngent 
on availability of land parcel of required 
sizes. In some states, conversion of 
agricultural land into industrial land 
will take a lot of � me. Land is also 
needed for laying transmission lines.

“Unfortunately, solar would require 
a lot of land, so barren land is the only 
solu� on. Otherwise you go for roof 
top, which is more on a domes� c 
level. Laws of physics are unfortunately 
the same,” said Rathin Basu, Managing 
Director, Alstom India T&D Limited 

If the land is privately acquired 
then one can chose agricultural land 
or industrial land parcels based on 
economics. Obviously, fer� le land is 
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SL.
NO. STATE  ESTIMATED 

POTENTIAL 

(High potential States with 59% of National potential)

1 Rajasthan 1,42,310   
2 2 Jammu & Kashmir 1,11,050 
3 3 Maharashtra 64,320
4 4 Madhya Pradesh 61,660 
5 5 Andhra Pradesh 58,850 

Total 4,38,190
(Medium potential States with 19% of National potential)

6 6 Gujarat 35,770
7 7 Himachal Pradesh 33,840 
8 8 Odisha 25,780
9 9 Karnataka 24,700

10 10 Uttar Pradesh 22,830 
Total 1,42,920

Top-10 states by estimated potential 
(78% of country’s solar energy potential)

Source: MNRE

(in MW)
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State-wise List of Solar Parks

Sl No. State Name of the Park Implementing Agency Location Proposed 
Capacity (MW) Identifi ed Land Area

1 Madhya Pradesh Ultra Mega Solar 
Power Plant, Rewa

MPUVNL in Joint 
Venture with SECI

Tehsil – Gurh, 
Dist – Rewa 750 1500 hectare

2 Andhra Pradesh Anantpur Solar Park Joint Venture between SECI, 
APGENCO and NREDCAP

NP Kunta (Anantpur), 
Galliveedu (Kadapa) 1500 9000 acre (approx)

3 Rajasthan

Kurnool Solar Park Joint Venture between SECI, 
APGENCO and NREDCAP Pinnapuram (Kurnool) 1000 5,000 acre (approx)

Bhadla Phase II 
Solar Park

JV between RRECL and 
IL&FS Energy Development 
Company Limited 

Bhadla 700 1800 hectare (approx.)

Bhadla Phase III 
Solar Park

JV between RRECL and 
IL&FS Energy Development 
Company Limited

Bhadla 1000 2000 hectare (approx)

Jaisalmer Solar Park
JV between RRECL and 
IL&FS Energy Development 
Company Limited

Parewar Village 
(Jaisalmer) 1000 30525 acres (approx)

4 Uttar Pradesh UP Solar Park SECI in Joint Venture with 
UPNEDA

"Tehsil: Kalpi, Orai, 
Madhogarh 
District: Jalaun"

350 715 hectare (approx)

"Mejha Tehsil of
Allahabad District" 50 100 hectare (approx.)

Vijaypur Revenue 
Village under Chaanbe 
block, District: Mirjapur

100 200 hectare (approx.)

Dhooma, Jaampani, 
Kolin Diba Tehsil, 
Sonbhadra District

100 200 hectare (approx.)

5 Gujarat Banaskantta 
Solar Park SECI 

Radhanesda Village, 
Tehsil-Vav, 
Dist-Banaskantta

700 1400 hectare (approx.)

6 Telangana Mahabubnagar 
Solar Park

Telangana State Industrial 
Infrastructure Corporation 
Ltd & Telangana New and 
Renwable Energy Development 
Corporation Ltd

Gattu, Mahabubnagar 1000 5408 acre (approx.)

7 Karnataka Karnataka 
Solar Park 

Joint Venture between SECI 
and KREDLt

Shirasangi & Hulikatti, 
Savadatthi Taluk, 
Dist: Belagavi

800 4000 acre (approx.)

Moregere, Hagaribom-
manahalli village, 
Dist: Bellary 

400 2000 acre (approx.)

Nagalamadika, Pavagada 
Taluk, Dist:Tumkur 400 2000 acre (approx.)

8 Jammu & 
Kashmir - - - - -

9 Meghalaya - - - - -
10 Punjab - - - - -

Source: Solar Energy Corporation of India Ltd. (SECI)

not preferred, whereas barren lands 
are perfect. 

Many states are coming up with 
solar bids. According to Paranjpe of 
Tata Power, solar bids are of two 
types. “One is, those who have land 
available with them, they can quote 
(the supply price), or the government 

says that it will give you land at a 
specifi ed price and you quote for it.”

In Goa, there is an acute shortage 
of non-agricultural and fallow land. 
“However, GEDA is pursuing with the 
stakeholders to bring under project 
the abandoned mines land where the 
silted deposits rendered the land 

infer� le. GEDA is also pursuing with 
Water Resource Department for the 
canal area where the roo� op type 
solar power plants can be set up along 
with the canal land. The poten� al land 
alloca� on from the canal area is 
expected to yield the capacity of 
25-30 MW,” said Pathak. 
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Evacuation
“Intermi� ency of solar power is a 

huge challenge, underes� mated by 
planners today. The amount of 
renewable energy we are planning to 
put in the grid requires a huge 
investment in managing power fl ow 
and stability of weight to happen,” 
says Rathin Basu.

“If the need is for 100 GW then we 
have to invest in 500 GW of solar 
capacity. Not many people follow this 
carefully. When you do that, solar will 

be a bigger mul� plier, because 
100 MW coal and 100 MW solar will 
require the same transmission and 
distribu� on (T&D) capacity. But 500 MW 
of renewable will need 500 MW T&D. 
That means the T&D investment for 
renewable will be in mul� ples,” Basu 
pointed out. Because 100 GW of solar 
and wind will not produce as much; on 
an average at the Plant Load Factor of 
18 per cent, you will get only 18 GW. 

Today, we have 290 GW of capacity, 
and by 2022 it could reach 450 GW in 

genera� on. Genera� on today has 
slowed down on the coal side, a lot is 
happening on the solar and wind side. 
Renewables are used intermi� ently, 
which means the power quality is not 
up to the mark and has to be purifi ed. 
This requires compensa� on, 
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Tentative State-wise break-up of Solar 
Power target for 2022

STATE/UT SOLAR 
POWER (MW)

Delhi 2762
Haryana 4142
Himachal Pradesh 776
Jammu & Kashmir 1155
Punjab 4772
Rajasthan 5762
Uttar Pradesh 10697
Uttrakhand 900
Chandigarh 153
Northern Region 31120
Goa 358
Gujarat 8020
Chhattisgarh 1783
Madhya Pradesh 5675
Maharashtra 11926
D. & N. Haveli 449
Daman & Diu 199
Western Region 28410
Andhra Pradesh 9834
Telangana
Karnataka 5697
Kerala 1870
Tamil Nadu 8884
Puducherry 246
Southern Region 26531
Bihar 2493
Jharkhand 1995
Orissa 2377
West Bengal 5336
Sikkim 36
Eastern Region 12237
Assam 663
Manipur 105
Meghalaya 161
Nagaland 61
Tripura 105
Arunachal Pradesh 39
Mizoram 72
"North Eastern Region" 1205
"Andaman & Nicobar Islands" 27
Lakshadweep 4
Other ( New States)
All India 99533

Poor implementation of Solar Power 
programme in West Bengal

West Bengal Green Energy Development Corporation Ltd. (WBGEDCL) 
approved (September 2009) a work plan to install RE projects of 400 MW, Green 
Building of fi ve MW, roof top SPV plants of 10 MW and develop evacuation 
infrastructure of 400 MW, to be achieved by 2015. It involved a total investment 
of Rs 4,225 crore.

Government of West Bengal developed (April 2010) a State Action Plan for 
Climate Change (SAPCC) which identifi ed a solar potential of 16,000 MW.

Subsequently, in June 2012, Government of West Bengal declared its RE 
policy. In the 

Policy, estimated potential of each RE sources, except Solar, was mentioned. 
Regarding solar potential it was stated that the same was under preparation. 
Signifi cantly, the potential assessed under the SAPCC was not considered in the 
RE Policy declared in June 2012 and as per assessment made by NIWE (in 2011), 
the estimated solar potential of West

Bengal was 6,260 MW. Th e RE Policy set out targets for creation of capacity of 
100 MW and 500 MW to be achieved by 2017 and 2022, respectively.

During 2007-14, against target of 100 MW solar power, the State could install 
capacity of two MW only which was 0.03 per cent of installed capacity in the 
State, a negligible achievement.

As per RE Policy, WBGEDCL was to identify Government waste land and the 
land so identifi ed was to be transferred to WBGEDCL which in turn would be 
leased to the developers. For projects on private land the developer was to 
arrange the entire required quantum of land through direct purchase. Audit 
noticed the following defi ciencies in planning and implementation of solar 
projects in West Bengal:
i)  Details of sites identifi ed for setting of RE based projects were not kept 

in public domain in order to facilitate the developers in assessing the 
information.

ii)   Land could not be acquired by seven developers for setting up 32.5 MW solar 
projects.

iii) In Bankura district, WBGEDCL identifi ed (September 2012) Government 
waste land (178 acres) in Mejia block. Department of Power and 
Non-Conventional Energy Resources (DPNES), WBGEDCL was to carry out 
the feasibility of grid connectivity and submit proposal on these wastelands. 
Th e report was not prepared even aft er lapse of more than two years.

iv) Audit observed that, since June 2012, WREDA received 11 proposals for solar
projects but none were cleared till date (September 2014).
Th us, due to lack of commitment to policy and to business plan, only two 

MW of the Solar RE capacity could be installed in West Bengal.

CASE STUDY

Source: CAG Report No. 34 of 2015 - Performance Audit on Renewable Energy Sector in 
India Union Government, Ministry of New and Renewable Energy



forecas� ng and so� ware technologies 
that should be able to forecast the 
weather to ensure proper and 
op� mal transmission.  

The choice of transmission network 
is made depending on the 
concentra� on of renewable power in 
the respec� ve state. Therefore, the 
state and na� onal planners need to sit 
out together and plan it properly, 
which is being neglected currently. 
Because of lack of proper planning, 
many states may back out on the 
renewable genera� on, despite the 
power source being available for 
them. This is very bad for investors 
and developers, who have invested in 
renewable energy in that state. 

Goa being a small state and having 
rela� vely low voltage network has its 
own peculiar problems. The electrical 
transmission networking in Goa is 
designed of low capacity power 
transmission of 11 kV. Hence there is 
systemic limita� on of feeding the solar 
power energy to grid inlets. “Keeping 
this in mind and also only the small 
patches of land availability all over the 
State, we can go for it 1–2 MW grid 
connec� vity alloca� on for nearly 250 
numbers of 11 kV sta� ons spread all 
over the State,” Pathak explained.

Solar parks are likely to be located 
in the remote areas; the project 
execu� on is likely to get delayed as 
these loca� ons lack access to basic 
infrastructure facili� es like roads, rails, 
power availability, telecom networks 
etc., says Rahul Gupta.

Net metering
Net metering is important to 

make the Roo� op PV and Small Solar 
Power Genera� on

Plants (RPSSGP) scheme a success. 
The advantage of net metering is that 
payment had to be made only for the 
diff erence between the power supplied 
by the u� lity and the power produced 
by the solar panels and there was no 
need to store the surplus energy in 
ba� eries for later use. It would also 
allow consumers to directly contribute 
to enhancing the renewable energy 
capacity of the country. As of May 
2015, 19 States/UTs had formulated a 

    Will focus on           small plants    
  spread across state
-  Dr. Pramod Pathak, Member Secretary,   

GOA ENERGY DEVELOPMENT AGENCY, GOA

What are the initiatives taken by you (State govt./nodal agency) to expedite solar 
power installations in the state? What are the goals with which you are working?

Goa Energy Development Agency (GEDA) has formulated the Solar Policy. It 
was circulated amongst the stakeholders. These included Department of Electricity, 
Revenue Department, Finance Department, Goa Chamber of Commerce and 
Industries, PWD and individual entrepreneurs who are interested in setting up their 
solar power plant. After due consultation and revisions, the Policy is forwarded for 
approval by the State Government before it comes into effect. GEDA is working 
towards the national goal of 100 GW to meet the quota allocated for the State. 

What is the progress on evolving a comprehensive policy on solar power generation 
projects rooftop and fi eld-based projects and what are their salient features?

Goa is a small State with hills and undulating lands. There is not much scope for 
setting up the solar power plants of the order of 50 or 100 MW. So, GEDA is 
concentrating on the smaller capacity plants distributed all over the state and 
promoting solar rooftop plant, specially on the Government offi ces and Government 
aided Educational Institutions. GEDA in consultation with the Higher Secondary 
Board and State Directorate of Craftsman Training has evolved a two-semester 
comprehensive course for vocational stream to train young people for handling solar 
and alternative energy plants. GEDA has also initiated the Suryamitra programme 
sponsored by National Institute of Solar Energy (NISE) and this programme will 
continue each quarter at least thrice a year. Within the premises of GEDA offi ce a 
3-kW grid interactive solar power system is erected as a demonstration unit. 

Land is a critical component for mega fi eld-based projects and that too the most 
disputed one. How do you plan to ease this process? Is there any policy in this regard?

There is an acute shortage of non-agricultural and fallow land in the State of 
Goa. However, GEDA is pursuing with the stakeholders to bring under project the 
abandoned mines land where the silted deposits rendered the land infertile. GEDA 
is also pursuing with Water Resource Department for the canal area where the 
rooftop type solar power plants can be set up along with the canal land. The potential 
land allocation from the canal area is expected to yield the capacity of 25-30 MW.

Do you offer any incentives/subsidies for rooftop and fi eld-based projects to be set 
up in your state? What is the Centre’s help in this regard?

GEDA will offer the subsidy as per the MNRE policy and subsequent release of 
funds directed towards subsidy.

If you had already initiated the process of calling for expression of interest or 
bidding process, what has been the response?

Some formalities are yet to be worked out for the canal area with the Water 
Resource Department. 

(For full interview, log on to www.SolarToday.co.in)

www.SolarToday.co.in 

March-April 2016  SOLAR  � 27



net metering policy. In the absence of 
recommended uniform guidelines, 
diff erent States had adopted diff erent 
models for implemen� ng net metering.

Implementation
As of now, the project is at the 

policy formula� on stage only, the 
implementa� on is yet to pick up in full 
swing. Buoyed by the sharp increase 
in solar power capacity addi� on in 
2015-16, MNRE plans to add 12 GW of 
solar power capacity in 2016-17. This 
is a massive target when compared to 
the target set for 2015-16 of just 1.4 
GW. For 2015-16, the solar power 
capacity addi� on target was set at 
1,400 MW, and 1,489 MW capacity 
was added by January 31, 2016. The 
country’s grid-connected solar power 
genera� on capacity has crossed the 
5,000- MW mark, in mid-January 2016 
with Rajasthan on top, followed by 
Gujarat and Madhya Pradesh 
installing new capaci� es. Rajasthan 
was leading the list with 1,264.35 MW 
capacity, followed by Gujarat (1,024 MW), 
Madhya Pradesh (679 MW), Tamil 
Nadu (419 MW), Maharashtra (379 MW) 
and Andhra Pradesh (357 MW).

“There are currently just over 
10 GW of solar projects under 
development, and about 8.4 GW 
expected to be auc� oned off  over the 
next few months,” said Raj Prabhu, 
CEO and Co-Founder of Mercom 
Capital Group.

Green Buildings: Around 26 states 
and some Union Territories have 
prepared guidelines for installing 
roo� op solar power systems, a move 
that will boost eff orts for construc� on 
of green buildings in the country. 
Director of MNRE AK Tripathi said the 
government is also making eff orts to 
incorporate green architecture into 
civil engineering courses.

As a conserva� ve es� mate, about 
25000 MW capacity can be 
accommodated on roofs of buildings 
having  more than two rooms alone, if 
we consider 20 per cent of roofs in the 
country. About 130 million houses are 
having over two rooms, while an 
average household can accommodate 
1-3 kWp of solar PV system. The large 

    Rooftop solar is still            a costly proposition     
          for individuals

-  Rahul Gupta, Managing Director, 
RAYS POWER EXPERTS PVT. LTD.

Do you think that various states following different policies creating problems for 
EPC contractors and owners? 

There is an overarching pro-sustainable energy policy coming out from central 
government, which is strongly encouraging state governments to start adopting 
their own support policies. Some states are starting to bring in various mandates for 
rooftop solar, but as of today, it is still a costly proposition for individual customer to 
set up a solar system for self-consumption.

Nevertheless, Karnataka, for example, is increasing the benefi ts of its net 
metering scheme, where consumers receive credits for pumping energy back into 
the grid. Tamil Nadu is also mandating that any building above four stories should 
spare 30 per cent of the space for PV systems. If a couple of more states take this 
direction, then the momentum will build across the country.

Do you think plans are in place for evacuation of solar power to grid and vice 
versa, particularly when they are set up in remote areas?

Solar parks are likely to be located in the remote areas; the project execution is 
likely to get delayed as these locations lack access to basic infrastructure facilities 
like roads, rails, power availability, telecom networks etc. This would impact the 
transportation of materials and equipment required for the projects which could 
delay the initial project timeline, thus leading to cost over runs.

 Major waste land accessibility is located in remote areas which are typically 
away from load centers; new T&D infrastructure would be a need for for power 
evacuation. The national inter-state transmission line starts at 400 kV and typically 
suitable to carry load of 700 MW project. Thus, a double circuit 400 kV line is 
likely to provide for required load carriage of 1 GW capacity plant.

What should be the priorities for the various governments in attracting investors 
to solar projects to meet the deadline of 2022?

The revised target of 100 GW is very bold and ambitious, and the Modi government 
deserves enormous credit for not only thinking big, but also working towards 
achieving the target. The revised targets are very much feasible, given India’s high 
level solar resource, huge energy demand and availability of qualifi ed workforce. 
The technology is proven, and solar power projects have very low gestation periods 
(a few months), unlike thermal projects which take a few years for getting operational. 
The government just needs to facilitate the expansion of the power evacuation network, 
Implementation of various nodal and state policies and the rest will fall in place.

What are the policy initiatives taken by states (or nodal agencies) which you are 
operating in, to expedite solar power installations? Do you think that they are 
creating conducive environment to operate in?

Govt. has been working on to create conducive environment with 
implementation of decentralized generation of solar energy projects through Surya 
Mitra Scheme, Solar Parks, enforcement of Renewable Purchase Obligations etc. 

(For full interview, log on to www.SolarToday.co.in)
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commercial roofs can accommodate 
even higher capaci� es. 

So, achieving 40 GW of roo� op 
solar capacity is not a diffi  cult target 
to achieve, but fi nancing of household 
roo� op is yet to evolve. These roo� op 
solar PV plants will be set up in 
residen� al, commercial, industrial, 
ins� tu� onal sectors in the country 
ranging from 1 kWp to 500 kWp capacity. 

The Department of Financial 
Services, Ministry of Finance has also 
issued the following advisory to all 
Public Sector Banks: “All banks are 
advised to encourage the home loan/ 
home improvement loan seekers to 
install roo� op solar PVs and include 
the cost of such equipment in their 
home loan proposals just like non 
solar ligh� ng, wiring and other such 
fi �  ngs.” This is expected to give a shot 
in the arm for the solar sector. But the 
ground reali� es are said to be diff erent, 
if one has to go by the industry views.

Road bumps
The World Trade Organiza� on’s 

(WTO) recent ruling against India’s 
domes� c content policy for solar cells 
and modules is expected to aff ect 
manufacturers who are overly 
dependent on the Domes� c Content 
Requirement (DCR) market. In the 
long term, however, the eff ect should 
be minimal as DCR projects are a small 
part of the projects auc� oned. The 
Indian government is expected to 
appeal against the ruling. “Restric� ng 
the use of cheaper non-domes� c 
components while expec� ng solar 
power at the lowest possible price has 
never made sense,” said Prabhu.

The proposals in the recent budget 
to bring down by half the deprecia� on 
on solar and wind plants is a big blow 
to this nascent industry. Though clean 
environment cess has been doubled, 
how much of it will come to the rescue of 
solar industry is a billion dollar ques� on.

The Solar Energy Corpora� on of 
India (SECI), a public sector non-profi t 
fi rm, has its work cut out for it as a 
nodal agency of NSM. However, it has 
received fl ak from the industry for 
proposing to shrink implementa� on 
deadlines for solar projects.

    T&D investment for        renewable will be in     
multiples of generation
-  Rathin Basu, Managing Director,

ALSTOM INDIA T&D LIMITED

By 2022 total capacity is expected to cross 400 GW. What the players like 
discoms, PGCIL or others in the power sector are expected to gear up for 
increasing transmission and streamlining? 

Today we are at 290 GW, and let’s say by 2022 we will reach 400 plus, maybe 
450 GW in generation. Generation today has slowed down on the coal side, a lot is 
in the pipeline that will come up, a lot is happening on the solar and wind side as 
well.  However, 100 GW of solar and wind will not produce as much; on an average 
the PLF is 18 per cent. If you install 100 GW wind or solar on an annual basis, you 
will get only 18 GW. If the need is for 100 GW then we have to invest in 500 GW 
of capacity. Not many people follow this carefully. When you do that, solar will be a 
bigger multiplier, because 100 MW coal and 100 MW solar will require same 
transmission and distribution (T&D). But 500 MW renewable will need 500 MW 
T&D. That means the T&D investment for renewable will be in multiples. That is 
point one. The second is, renewable as I have explained is used intermittently, 
which means the power quality is not up to the mark and has to be purifi ed. This 
requires compensation, forecasting and software technologies (which we display 
here at Elecrama 2016) that should be able to forecast the weather to ensure proper, 
optimal transmission.  As for discoms, as I said, they need huge investments, 
otherwise the whole structure will collapse.

How to deal with intermittency of solar and wind?
It is a huge challenge, underestimated by planners today. The amount of 

renewable energy we are planning to put in the grid requires a huge investment in 
managing power fl ow and stability of weight to happen. Today, however, renewable 
is geographical, and only certain states have more renewable than the rest. And 
what do you do, you collect from each sub-station and come to a pulling sub-station 
for 50+50+50 becomes 500 or 1000. We take voltage from pulling station because 
traditionally, for a 50 MW renewable power plant, the generation is at 66 or 132 kV, 
which is the low end of sub-transmission voltage. However, power cannot be 
transferred to long distances at such low voltages. Moreover, the capacity is limited. 
Hence, voltage is taken from the pulling station either at 400 kV or 765 kV, 
depending on the requirement. A 400 kV transformer is suitable for power 
transmission of less than 1,000 MW, while 765 kV is preferred for transmissions 
between 2,000 and 4,000 MW. The choice is made depending on the concentration 
of renewable power in the respective state. Therefore, the state and national 
planners need to sit out together and plan it properly, which is being neglected 
currently. Because of lack of proper planning, many states back out on the 
renewable generation, despite the power source being available for them. This is 
very bad for the investors and the developers, who have invested in renewable 
energy in that state. Since they probably do not have a power purchase agreement 
(PPA) which says that I have made it available but the state discom says it’s like a 
taxi, if I am using it, then I will pay; if it is waiting, I will not pay the waiting 
charges kind. Therefore, we need huge investments to handle renewable power, in 
the T&D network today, fi rst at the state level and then at the Central level. 

(For full interview, log on to www.SolarToday.co.in)
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Grid Connected Solar Rooftop - States’ Policies and SERCs’ Regulatory/ Tariff Order 
Policy and Regulatory Framework in Various States (As on 30.06.2015)

SL. 
NO. STATES STATE POLICY FOR GRID 

CONNECTED SOLAR ROOFTOP SERC REGULATORY/ TARIFF ORDER

1. Andhra Pradesh Andhra Pradesh Solar Policy 2015
APERC Order 2010 
APERC Amendment 2010
Andhra Pradesh Amendment Net Metering 

2. Assam Assam Electricity Regulatory Commission’s Grid Interactive Solar PV Regulations 2015 
dated 02.05.2015

3. Bihar Kurnool Solar Park Bihar State Electricity Regulatory Commissions Net-metering Regulation dated 7th July, 2015

4. Chhattisgarh Chhattisgarh Solar Energy Policy 
2012-2017

Chhattisgarh Tariff  Order for procurement of power from Rooft op PV Solar Power Projects 
by distribution licensees of State Regulations, 2013 
Order for Connectivity and Distribution Charges for Solar Rooft op PV Projects - Issued on 
29/10/2014

5. Delhi ----

Delhi Electricity Regulatory Commission (Net Metering for Renewable Energy) 
Regulations, 2014
Guidelines under DERC (Net Metering for Renewable Energy) Regulations, 2014
Brief Note on Guidelines under DERC (Net Metering for Renewable Energy) 
Regulations, 2014

6. Gujarat Gujarat Solar Power Policy 2015 Gujarat Solar Tariff  Order 2012

7. Haryana Haryana Solar Policy 2014 Order for SPV Power Plants for Building/Areas of Haryana Government
Regulations for the Grid Connected Solar Rooft op Photovoltaic System

8. Himachal 
Pradesh

Himachal Pradesh 
Solar Power Policy Himachal Pradesh Electricity Regulatory Commission Notifi cation 2015

9. Jharkhand Jharkhand 
Solar Power Policy 2015

10. Karnataka Karnataka 
Solar Policy 2014-2021 Karnataka Tariff  Final Order 09.10.2013 

11. Kerala Kerala Solar Policy 2013 Kerala KERC Order  10.06.2014 

12. Madhya Pradesh Madhya Pradesh Electricity Regulatory Commission (Grid connected Net Metering) 
Regulations, 2015

13. Maharashtra Maharashtra Electricity Regulatory Commission (Net Metering for Roof-top Solar Photo 
Voltaic Systems) Regulations, 2015

14. Manipur Manipur Solar Policy 2014
15. Meghalaya Meghalaya State Electricity Regulatory Commission Notifi cation 2015

16. Orissa Net Metering/Bi-Directional Metering & their Connectivity for Rooft op Solar PV Projects 
Dated  26.11.2014

17. Punjab Punjab 
Solar Rooft op Policy 2014 Punjab State Electricity Regulatory Commission Notifi cation,7th May, 2015

18. Rajasthan Rajasthan 
Solar Energy Policy, 2014

Connectivity and Net Metering for Grid Interactive Rooft op and Solar Systems, 
Regulations, 2015

19. Tamil Nadu Tamil Nadu 
Solar Energy Policy 2012

Tamil Nadu TNERC Order 7.3.2013
Tamil Nadu TNERC Amendment Order 31.07.2013

20. Telangana Telangana 
Solar Power Policy 2015

21. Uttar Pradesh Uttar Pradesh Rooft op Solar Photo-
voltaic Power Plant Policy, 2014

Uttar Pradesh Electricity Regulatory Commission (Rooft op Solar PV Grid Interactive Sys-
tems Gross / Net Metering) Regulations, 2015

22. Uttarakhand Uttarakhand Solar Policy 2013 Uttarakhand Tariff  Order 2013
23. West Bengal West Bengal Solar Policy 2012 West Bengal WBERC Notifi cation 2013

24. Andaman and 
Nicobar

Joint Electricity Regulatory Commission for the state of Goa and Union Territories (Solar 
Power - Grid Connected Ground Mounted and Solar Rooft op and Metering Regulations – 
2014) and Solar Power Tariff 

25. Chandigarh

26. Dadar and 
Nagar Haveli

 27. Daman and Diu
28. Lakshadweep

29. Pondicherry Puducherry Solar Energy Policy 
2015(notifi ed on 01-03.2016)

30. Goa
Source: MNRE
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          A good             opportunity for     
 industry & consumer

-  Mahesh D Paranjpe, Chief - Hydro 
Renewable Operations and Safety, TATA POWER

The government has announced a target of 100 GW for solar power by 2022. 
Have you seen any push from the government’s side in terms of facilities, either 
land or resources?

See many states are coming with solar bids, and solar bids are of two types. One 
is, those who have land available with them, they can quote for it, or the 
government says I will give you land at this price and you quote for it. So, they are 
obviously helping. It is evolving. 

How do you see the situation poised for solar power industry and consumers in 
the next few years?

It is a good opportunity for anybody. The solar panel producers have a good 
opportunity, because they’ll get a good market. It is very good for the consumer, because 
then he can generate in the day time and he has that net-off facility. So, whatever 
he generates, his bill gets adjusted accordingly. So, it’s a good opportunity for everyone. 

Is the government giving you any subsidy for this plant?
No. Only thing is tariff… at the time when you commission, so depending on 

that the tariff is decided. So, there is no subsidy.  Earlier, the wind plants had that 
accelerated depreciation benefi ts. (Now, that has been brought down by half to 40 
per cent in the recent budget.) 

When you purchase land for solar plant, what is the nature of the land do you 
look for, is it agricultural or industrial?

It is a mix of both. We can acquire if it is privately purchased land. Obviously 
fertile land is not preferred. Barren lands are perfect. Suppose you have barren land 
of say 100 acres and some pieces in that are fertile, then you have no choice but to 
acquire that land, because you cannot have discontinuity in the area.

Power is trading at very low prices these days. How do solar plants manage their 
revenues in this scenario? 

Solar power purchase agreements (PPA) are signed at the point of planning the 
plants and are set up as the regulator decides tariff. So, somebody has to buy it. It 
cannot be adjusted like it is done with thermal generation. Whatever sun god is 
giving, we will generate max and put into the grid. We cannot control anything. 
That is why output prediction will become important as the quantum of renewable 
energy entering the grid goes up. So, this is going to be the next competency, which 
we all should have. So we are working with a few agencies who are experts in this. 

How does it work?
By today evening, I have to tell tomorrow how much I will generate, for the 

whole day. For 24 hours 96 time blocks of 15 minutes each. Otherwise load 
balancing will become diffi cult. The grid managers will not be able to judge, where 
all this power will come from and how to manage that. 

(For full interview, log on to www.SolarToday.co.in)

Conclusion
Solar power is an idea whose � me 

has come. Taking up the idea to the 
mission mode is a great thing in itself. 
While experts are deba� ng the 
possibility of achieving the target by 
2022, trying to achieve it by 2017-end 
seems farfetched. Even going by the 
history, where the holis� c approach – 
which consists of three main components 
viz. genera� on, transmission and 
distribu� on – was not taken has 
deprived the people of the country of 
uninterrupted and 24 hour power 
supply, should not be repeated here. 
The mission should take all its 
components along with solar genera� on. 

Transmission is one of the cri� cal 
components for solar evacua� on and 
distribu� on. Building capaci� es 
without evacua� on facili� es will lead 
to the current situa� on faced by the 
new coal- and gas-based power plants, 
which are lying idle for want of 
power purchase agreements (PPAs). 
Due to inability of distribu� on 
companies to buy more power 
20,000 MW of capacity is said to be 
lying idle, at present. Se�  ng up of 
smart meters and net metering is 
also essen� al for giving momentum to 
the mission.

The government should take into 
considera� on the mul� plicity of 
transmission capaci� es that may be 
required for solar power transmission 
and gear up for the addi� onal 
investments that may be called for.  

Finance is life-blood of any 
economy, the same is the case with an 
industry, par� cularly when its 
stakeholders include individual 
households. The government, in 
associa� on with banks should evolve 
all kinds of fi nancial modelling tools 
that help reaching out ot all sec� ons 
of people and see that they are 
followed by banks.   

Last but not the least, the 
government has to ensure that the 
benefi ts reach the right people in 
line with its mo� o of the government 
- to plug leakages in various 
government schemes. 
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