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KEY RECOMMENDATIONS
India has set a laudable target of achieving a share of 40 GW of energy capacity from Solar Rooftops out of 
175 GW total renewable energy installed capacity by 2022. The 16th Renewable Energy Summit held on 
5th Oct, 2016 came out with several suggestions and recommendations for the policy makers, as follows-

(i)  For achieving the set targets, more attention is required to be given to related legal 
formalities such as Agreements, Rights and Contracts. In these, financial formalities and 
role/duties of stakeholders should be clearly defined.

(ii)  There is also a need to have standardisation of the guidelines that the State governments 
across the countries should follow.

(iii)  Web portal for demand aggregation in the grid supply, joint billing, helpline centres and 
guidelines for developers were the other concerns highlighted. 

(iv) Guidelines and people friendly policies where service providers, developers, consumers, 
and financial institutions can easily work with proper efficiency and full enthusiasm 
should be introduced.

(v)  Utilities should start engaging themselves for deployment of distributed energy sources 
like  solar rooftop and develop a radical vision for the future which is a smart grid enabled.

(vi)  Operational protocols should be developed to resolve issues which emerge due to lack of  
communication infrastructure, especially between the control room and the consumer.

(vii) Smart grid enabled network development should be expedited to match with the growth 
of solar energy.

(viii) There is a need for simplification of subsidy processes and introduction of graded tariff.

(ix)  Self-sustaining micro grids and distribution network should be developed at selected 
sites.

(x)  For electric vehicles should have some kind of regulations for DISCOMS for creating 
charging stations, presently for e-rickshaws.

(xi)  There is also need to tweaking of Electricity Amendment Bill 2014 to give recognition to 
energy storage for promotion of electric vehicles.  
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PROGRAMME

9.00 a.m.  :  Registration and Networking Tea

Inaugural Session (9.30 AM – 10.45 AM)
	 • Introductory Remarks by Dr. (Mrs) Malti Goel, Hon Convener Renewable Energy Group, IEF and Former 

Adviser, DST
 • Welcome Address by Shri Anil Razdan, President, IEF & Former Secretary, Power
 • Address by Shri Pranav Mehta, Chairman, NSEFI 
 • Theme address by Shri K S Popli, Chairman, Renewable Group, IEF & CMD, IREDA
 • Address by Shri S Chander, Former DG, ADB
 • Vote of Thanks by Shri Amarjit Singh,MBE, Secretary General, IEF

11.00 am – 12.15 pm: Plenary Session I: Large Scale Rooftop Solar – Financial & Technical Challenges 
and Prospects  
Chairperson: Dr. Ashok Haldia, MD, PFS 

Distinguished Speakers

 • Dr B.V. Rao, Director (Technical),IREDA
 • Shri Keshav Prasad, Chief Operating Officer , IL&FS Energy Dev Co.
 • Shri Munish Sharma, AVP & Head Business Analysis, BSES Rajdhani Power Ltd
  “Large Scale Rooftop Solar – A Discom Perspective” 
 • Shri S Chander, Former DG, ADB
  “Learning from the Development of Rooftop Solar Energy” 

12.15 – 1.30 pm : Plenary Session II: Renewable Goals and Smart Grid 
Chairperson: Shri R N Nayak, Former CMD, PGCIL 

Distinguished Speakers
 • Mrs Neerja Mathur, Member, JERC for Goa and UTs and Former Chairperson, CEA
 • Mr Rakesh Kumar, Director, SECI 
 • Shri Rupendra Bhatnagar, SG, India Smart Grid Forum 
 • Shri Rahul Gaba, Senior Associate, ICF

2.30 p.m. – 4.00 p.m. - Solar Energy Storage and Electric Vehicles 
Chairperson: Shri Anil Razdan, Former Secretary, Power

Release of ‘Summary Deliberations’ of UVM by Shri Anil Razdan, President, IEF

Distinguished Speakers
 • Dr P C Pant, Director, MNRE
 • Shri Rajsekhar Budhavarapu, Head, Wind Business & CTO Renewable Investment, IL&FS Energy
 • Shri Saurabh Rohilla, Deputy Director, SIAM
 • Shri Prashant Arya, Oorja On Move Infra Pvt. Ltd.

4.00 p.m.– Concluding Remarks and Vote of Thanks
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Inaugural Session
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INTRODUCTORY ADDRESS

Dr. (Mrs) Malti Goel, Hon. Convener, Renewable Energy Group extended warm welcome to 
distinguishes delegates on-the-Dais and off-the-Dais to the 16thAnnual Renewable Energy Summit of 
the India Energy Forum. The theme this year is Solar Rooftop: Challenges and Innovations to 
Achieve 40 GW. We plan to discuss it in three technical sessions. India has most ambitious targets 
for renewable energy to achieve 175 GW of installed capacity by 2022. In this solar energy share is 
100 GW, of this solar rooftop is 40 GW. At the global level World solar energy capacity increased from 
3.6 GW to 177GW, almost 50 folds in ten years from 2004-2014. In India solar PV grid connected 
electricity has reached to 8,600 megawatts, while in 2010-11 it was only 45 megawatts. Dr. Malti 
Goel underlined the very important issue of global climate change and international obligations. 
India has ratified the Paris Agreement on Climate Change as 62nd country. By ratifying the Paris 
Agreement the second Climate Protocol after Kyoto Protocol, compliance becomes most important.
She then gave an overview of the Summit and Session plan to the participants.

The first Plenary Session is on Large Scale Rooftop Solar – Financial & Technical 
Challenges and Prospects. How and where we deploy solar energy so that India can make a 
pitch. Financial institutions feel that investment is most crucial. What can be done and what should 
be done, we will discuss today.

The second Plenary Session is on Renewable Goals and Smart Grid. Again it is 
debatable what the best option is; Micro-grids, Standalone or Grid connected. The work on grid 
integration is currently being attempted as we shall see in the Session. Micro-grid technologies are 
maturing rapidly worldwide and the economic modelling studies suggested that ~ 2 MW mini grids 
are ideal in for campuses, cluster of homes etc. What we can do to achieve them?

The third Plenary is on Solar Energy Storage and Electric Vehicles. Electrical vehicles 
are seen as a solution to climate change mitigation in the transport sector. Rapid developments are 
taking place in developing storage for electric vehicles. Catalyst E2 series launched very recently in 
USA can travel 563 km in one charge and has a storage capacity of >500 kWh, breaking all barriers 
for its market adoption.

She invited Shri Anil Razdan, President, IEF for his Welcome Address.

Dr. (Mrs) Malti Goel
Hon. Convener, Renewable Energy Group, India Energy Forum and 
Former Adviser, Department of Science & Technology, Govt. of India
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WELCOME ADDRESS

Shri Anil Razdan, President, Indian Energy Forum & Former Secretary, Ministry of Power, welcomed 
all speakers and delegates to the 16th Renewable Energy Summit. He underlined on the importance 
of the theme of the Summit i.e. solar rooftop and its challenges & innovations. He said though we 
started work on renewable energy early, momentum for large-scale solar has picked up now. We are 
living in 21st Century and today’s time people are much more dependent on technology. Human being 
is becoming addict to technology and things are made to change as per the need or the situations. He 
emphasized on a life style about how we should consume energy, because sunlight is not available 
all the time. He highlighted the need for using renewable energy and addressed the issues in the 
context of economics of it. Decentralisation of energy is taking place, but it has its own limitations. 
With global use of solar rooftop and storage systems, he shared some of his concerns about grid 
connectivity challenges, solar cell efficiencies and affordability of production cost of energy with 
storage in decentralized solutions etc. Proper maintenance, working with standard guidelines and 
use of certified equipments are important ingredients.

Shri Razdan said that a session on solar energy storage has been added in the today’s 
programme. It is important to achieve full benefit of solar energy by creating storage. The storage 
is also important for electric vehicles. We are trying to activate discussions on electric vehicles in 
the India Energy Forum, as we are heavily dependent on import of oil. We are very lucky to have 
decline in global oil prices at present, almost one third of the prices that were prevailing at one 
time, but soon they will start rising again because the OPEC countries try to reduce production, 
which will lead to higher prices. The time will come when their own revenues are hit badly. Saudi 
Arabia is feeling the pranks, which were unthinkable four - five years ago. Ultimately if we move 
to these forms of storage for utilisation of solar or wind power and put them for use in mobility as 
well as for temporary storage and find a balance for all these activities that will be the triumphs for 
mankind over harnessing forces of nature to his advantage without causing too much concern to the 
environment.

Shri Anil Razdan
President, India Energy Forum & Former Secretary, Power
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ADDRESS

Shri Pranav Mehta greeted dignitaries and shared his thoughts on how India has attained approx. 
8,000 megawatts of solar energy capacity and is trying to achieve more in the coming future. He 
compared India position at global level in the field of solar rooftop. India is now at 7th Rank, with other 
countries like USA, China, Japan, Germany and others ahead of us, which is really a commendable. 
He said people have transformed their vision and instead of using fossil fuels, opting for renewable 
energy, as they make themselves aware with the advantages of renewable energy. He explained that 
how renewable energy can help in empowerment and poverty alleviation. India is moving ahead in 
the area of renewable energy and it has 14.5 percent share in the total electricity installed capacity. 
He concluded by saying that it is not a rocket science and there is not going to be a big innovation in 
future, but with joint efforts of all stakeholders in a missionary made, India is well poised to achieve 
40 GW target despite daunting challenges. 

He outlined importance to create single channel system for taking approval for implementation 
of solar rooftop at household level and check out some affordable options also. He also shared the 
interest of MNRE, subsidies given by government in the concerned field and interest rate of 9.5 to 
10 percent. It is important that subsidies should be given on time. In his presentation, he showed 
figures related to sanctioning of load capacity. He noted that it is important to sanction more load 
for solar power and provide some flexibility in the load sanctioning process. Shri  Mehta discussed 
the issues related to conventional grid and its inefficiency. 

The detailed presentation made by Shri Pranav Mehta is available on our website i.e.,  
www.indiaenergyforum.org.

Shri Pranav Mehta
Chairman, National Solar Energy Federation of India (NSEFI)
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INAUGURAL ADDRESS 

Shri K. S. Popli Chairman, Steering Committee for 16th Renewable Energy Summit, India Energy 
Forum  at the outset, presented details of various initiatives of the Government in the solar sector 
and immense growth that has taken place in the recent years. He said, our solar sector has grown 
from 2 MW to 8000 MW in 5-6 years. Projects are in bidding for more than 19000 MW, 33 Solar 
Parks were allotted (20,000 MW in 21 States). Although much more has been done in ground 
mounted than on solar rooftop, today we have 750 MW of solar rooftop. It is increasing fast and we 
may reach the inflection point soon. 

Innovative models for providing subsidy to lowest slab consumers has been evolved, which 
helped in meeting the demand through solar rooftop and also gross metering, net metering & 
installation regulations for different states except for J & K, Telangana and Assam. The subsidies are 
generally for residential rooftops only, but subsidy programme for PSU & institutions are also there, 
linked to the progress they achieve. He discussed about the empanelling of vendor in a transparent 
fashion for discom areas. State utilities will be encouraged to set up Rooftop Solar plants. An 
amount of INR 37 lakhs/kW will be given to state utilities. Shri Popli highlighted the importance of 
web portal for demand aggregation in grid supply, undertaking joint billing, helpline centres and 
guidelines for developers as well as need for organising training & capacity building programmes. 

He said different models of lease agreements exist. Up-gradation of distribution transformer, 
investment in load shedding areas and allied technology solutions such as network automation, 
energy storage, possible standardised PPS and lease right agreements are the other issues. 
International agencies like KFW, World Bank and ADBs are funding and investing in solar rooftop. 
However very few big corporate houses are interested in solar rooftop, so it is required that we give 
some credit or special benefit to these corporate houses. There is thinking of giving a line of credit to 
large developers. He commended the work of SESI and said that rooftop solar is going to grow faster 
than industrial utility scale projects. He formally inaugurated the Summit.

Shri K.S. Popli
Chairman, Renewable Energy Group, India Energy Forum & CMD, 
Indian Renewable Energy Development Agency Ltd. (IREDA)
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ADDRESS

He drew attention to the comparison between the development of solar in India and in Germany 
and other countries. He talked about solar rooftops space and their increasing business in urban 
and rural areas. He also emphasized on major companies and manufacturers which are thinking of 
the urban space and urban markets in the rural areas. He said India and Germany have a different 
climate, different population and level of development. India has multimillion populations, growing 
vertically in the housing sector and Germany has less than one million, with a lot of rooftop space 
available in their houses. He also highlighted the advantages of solar energy, and innovative forms 
of storage of energy, like hot water and ice. He said in many countries other than India, high tension 
tariffs are lower than average residential tariffs. We need to subsidise our solar generation even 
more.

With some examples from countries like Germany, he highlighted the issues concerned to 
economics in the solar sector. He focussed on the rationalisation of our electricity tariffs on the 
distribution side and defining role of DISCOMs. Due to the swings in power, he discussed the 
importance of standardisation in energy distribution networks to avoid any type of casualty or 
problem in future. Shri Seethapathy highlighted the importance of other forms of energy generation 
in parallel to the present one, as happened in Germany i.e. solar with coal. He said that it is not 
enough to add electrical connections, it is also important to look at data networks. 

In the end, he focussed on recycling process and its advantages. He said that we went through 
a large programme of compressed fluorescent lighting without going through adequate recycling. 
It reduces CO2 emissions, but proved hazardous to environment in terms of mercury waste. Now 
in solar it is similar situation. Silicon is not something that is biodegradable, so once we have the 
panels we must have a system of recovery of panels and then their efficient recycling.

Shri Seethapathy Chander
Former Director General, Asian Development Bank (ADB)
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VOTE OF THANKS

Shri Amarjit Singh said that ‘I am grateful to all of you on the Dais, off the Dais. I am sure you found 
this inaugural session very useful and very good practical suggestions were given not theoretical 
suggestions. He greeted all the Delegates, Organisers, Convener and members of IIT Delhi Alumni 
as well as the Solar Federation. He thanked Shri Y K Jain for initiating talks with NSEFI for joining 
hands with IEF.

He also thanked IREDA and IIT Delhi Alumni Association for the support. He said some very 
pertinent points have been raised in the Inaugural Session. He thanked all the speakers for giving 
valuable suggestions which will be discussed in detail during the day.

Shri Amarjit Singh
Secretary General, India Energy Forum (IEF)
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Plenary Session I
“Large Scale Rooftop Solar – Financial & 

Technical Challenges and Prospects”

Session Chairman

Dr. Ashok Haldia 
MD, PTC India Financial Services Ltd. (PFS)
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Dr. Ashok Haldia chaired the Plenary Session on large scale rooftop solar - financial & technical 
challenges and prospects. He said that the commercial and industrial rooftop solar potential of 
US is 124 GW, however in last three years there is hardly any growth in commercial and industrial 
rooftops solar installation. In the large-scale rooftops three main challenges in three categories i.e. 
the commercial, the industrial and developers for residential. Indian government has 40 gigawatts 
target for the rooftops and exceeding 400 MW has been installed so far. We have made significant 
strides in ground mounted rooftops since 2010. 

He described the initiatives of Government of India, in terms of promoting and developing 
the rooftops and the role of PTC Financial Service Ltd. (PFS) in financing 10 MW in about five States 
and eight locations. Every roof is different and there are other challenges in them. Significant issues 
in commercial and industrial rooftops are faced with, such as construction/condition of roof, costs 
interconnection related issues and relationship in multiple stakeholders. Public-Private partnership 
and standardization of processes and the documentations are necessary. We need to pay attention 
to related legal formalities such as agreements, rights, contracts, standardise the PPA, financial 
formalities, role/duties of stakeholders, etc. and net metering, gross metering and the quality of 
meters, the quality of inverters. Business model and financial modes do not apply consistently and 
uniformly. 

He invited the eminent Panellists to address the herculean task of smart grid and other 
challenges of large scale Rooftop Solar.

Session Chairperson 
Dr. Ashok Haldia
MD, PTC India Financial Services Ltd. 
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Dr. B.V. Rao said that the discussions so far have been very valuable. He described the various 
initiatives by IREDA for solar rooftops. There are challenges faced by the developers as well as the 
financiers. Installation of solar rooftops in various sectors like residential, industrial and commercial 
have different issues. In housing sector the estimated value is important. A sort of analysis is required 
for each sector about the issues.

Dr. Rao raised the important issues related to tax-free investment, direct tax benefits, fixed 
feed in tariffs and variable feed in tariffs, to attract the increasing usage of solar rooftop in India. 
For example in UK, Germany, Europe and Japan, there are such market incentives. The financial 
institutions should work out on some strategies to develop. Banks are ready to provide loans but they 
hesitate for the residential sector. There is need for data generation as well as training programmes 
for developers and consumers. The cash flow reliability assessment under different net metering 
schemes is also a challenge. The outcomes as well as the challenges are related to service provider. 
How can we use this data and get the reliability on the systems. He further discussed solutions related 
to loans and finances in the solar rooftop for residential sector. He talked about the requirement of 
such guidelines and policies where service provider, developer, consumer, and financial institutions 
can easily work in this field with proper efficiency and full enthusiasm. Big challenge is the flowing 
of funds as well as the net metering, gross metering and the self-consumption.

In the context of meter installations, Ministry came out with certain guidelines about the 
least efficiency and the systems. We should take care of installations considering locations and 
seasons. Dr. Rao focussed on the scheme related to depreciation on gigawatts installation and to 
create awareness among the bank institutions and developers as well as among the house owners. 
There is need of financial securities in the installation. In the end, he concluded that development of 
small storage systems and hybrid systems indue course would solve some of the issues. 

The presentation made by Dr. B. V. Rao is available at our website i.e.,  
www.indiaenergyforum.org.

Dr. B.V. Rao
Director (Technical) 
Indian Renewable Energy Development Agency Ltd. (IREDA)
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Shri Keshav Prasad presented the technical and policy challenges in achieving 40 GW targets. He 
said TATA BP solar was first to install 1 MW capacity solar rooftop in 2010 for NDPL. He said 
that solar rooftop is beautiful concept, it is modular and there is no need for extra land. It can be 
quickly installed and require minimal maintenance. In ground mounted, there are some issues and 
challenges land acquisition problems, transmission & distribution losses. He suggested net metering 
concept and netting off of the slabs. He also said that the feed-in tariff approach, with a clear-cut 
target volume and a fixed tariff maybe distributed along these zones, maybe northeast and west 
India, depending on the solar radiation profile. 

Shri Prasad made suggestions about simplification of subsidy process and introduction of 
graded tariff. The cost of rooftop electricity is much more expensive than the cost from the ground 
mounted projects. Innovative technologies such as gallium arsenide based solar cells or use of solar 
heat for electricity generation or a tracking system which optimises energy generation would make 
the difference and bring more solutions at affordable costs. In urban areas use of high efficiency 
solar modules with limited space can generate more energy from the roof top. Opportunities in solar 
rooftop application are entrepreneurship promotion, rural employment, energy security among 
others. Mini-grid is another area of distributed generation which provides electricity to remote 
places or enhance the reliability of electricity. He concluded by saying that with innovation and new 
technology as well as efficient policy framework, India will reach at top and it will help in generating 
employment opportunities.

Shri Keshav Prasad
Chief Operating Officer 
IL&FS Energy Development Company Ltd.
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Shri Munish Sharma, made a detail presentation on “Large Scale Rooftop Solar – A DISCOM 
Perspective”. He talked about the role of DISCOMs and pointed out the relevance of the term 
like, ‘Prosumer’ suggested by Shri Razdan. Prosumer is consumer who decides when to consume 
electricity and when to store. He summarised the Indian power sector in the context of Delhi, targets 
and BSES foray into the solar. He said that some percentage of renewable energy is to be given with 
the acquisition of the newer targets, which is applicable for any project on a country wide scale. 
For distribution of companies, we can see the evolution taking place like LTHD, then HVDS and 
now smart grid concepts and the solar rooftop. Companies no doubt adapt to changes quickly and 
swiftly. He also talked about load mix of India with 40 percent share for Industry, 30 percent for 
farms and rest 30 percent for household in solar rooftops. He said that about 300 million people 
(22 percent of our populations per latest census) are without electricity and there is 11 percent 
peak shortage. He also discussed about the alternative fuels, high operational losses in terms of 
distribution operations, lack of innovation & lack of customer centricity. As an alternative fuel still 
today we generate about 80 billion units through DG sets, which consumes about 15 metric tonnes 
of diesel oil.

In his presentation, he showed the solar map and statistics for India. Summarising the solar 
availability for India with about more than 300 sunny days per year, he said that few big numbers 
are floating around i.e., 175,000 megawatts of the overall target and 100,000 megawatts of solar, 
innovative designs would be coming up in sunshine sector as smart cities. He projected 33 billion 
units by 2017 for Delhi consumption, and 80 percent of the power being procured from other States 
and most of this is thermal power. To reduce the transmission losses, solar energy use examples are 
i.e. rooftops panels, canal top panels, hybrid firm, RE plants and trains having rooftops. He cited 
some advantages of solar system for sustaining any kind of a fuel or energy technology and also 
discussed the weaknesses of solar system i.e. hindering & teething issues and challenges, higher cost 
of production as against other conventional sources, inconsistency of cloudiness, lack of knowledge 
and awareness. Giving example of China, Shri Sharma discussed the quality, installations and 
import of solar cells.

 
The detailed presentation by Shri Munish Sharma is available on our website i.e., www.

indiaenergyforum.org.

Shri Munish Sharma
AVP & Head Business Analysis 
BSES Rajdhani Power Limited
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Shri Seethapathy Chander spoke on “Learning from the Development of Rooftop Solar Energy” and 
said that already a lot of issues have been raised. As mentioned in the Inaugural session, and looking 
at practical examples from countries like China and Spain, he cited, examples of  setting big wind 
production targets in China and solar energy production in Spain, respectively. and the problems 
faced. Finally they had to break their own laws. He suggested for working on various regions of India 
and doing some study based on that data at the district level. It will give an idea for standardisation of 
norms, policies or strategies. There must be some framework for the funding process and also some 
policy for manufacturing base and gave some examples of World Bank & Asian Development Bank. 
There is a need to work out for some years and then analyse the data with appropriate solutions. He 
also talked about the self sustaining micro grids and distribution network.

He said some areas need to be selected which have judicious representation for self sustaining 
micro grids and distribution network. There are issues related to association of government and 
stakeholders and the efforts made to develop strategy to overcome obligations from the society. He 
stressed on the objective to have an industry where banks continue to stay in the business. All the 
delegates should try to work on district level and to implement as a working exercise, so that there 
are no non-performing assets.

The discussion was followed by a lively question and answer session. 

Shri Seethapathy Chander
Former Director General 
Asian Development Bank (ADB)
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Plenary Session II
 “Renewable Goals and Smart Grid”

Session Chairman

Shri R N Nayak 
Former CMD, Power Grid Corporation of India Ltd. (PGCIL)
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Shri R. N. Nayak, Former CMD, PGCIL in his address pointed out that PV price reduction in the 
last 7 years has been phenomenal, which was almost 70 percent reduction. The second revolution 
is LED pricing, which is 90 percent reduction in price. It means it was something 600-700 rupees 
and today it is about 60-65 rupees. The third thing is being noticed as the wind energy price has also 
come down by 40 percent today.

In USA there are around 5 lakh electric vehicles today and the price of battery has come down 
by 40 percent as compared to 2008-09 price. This trend of price coming down has to be adapted in 
our society or we can say in our systems. In the next few years we will find a different energy mix and 
different energy configuration, as 175,000 megawatt of renewable energy is being added. This is more 
than 35-40 percent of total capacity and there will be a large penetration of solar energy. He described 
the smart grid for renewable energy integration and highlighted some significant issues of smart grid. 
First is inter-operability, major component in smart grid is the meter which constitutes around 25 to 30 
percent of cost to the consumer. Today all the manufacturers want a proprietary kind of a protocol to 
develop inter-operability’s protocol. The government of India has targeted about 35 million smart metres 
in the coming three years, 2017-18-19.This may add to 37,000 crores of rupees installation of metres in 
our country. Are we prepared? Another important issue is why smart grid is difficult with the existing 
communication infrastructure. Let us say in my house metre is installed but how to communicate from 
my house to the DISCOM counter. The communication infrastructure is there but from my house to a 
communication hub that part is missing; fibre to home is yet to happen. In UK the free band frequency 
have been used for communication from each house to a communication hub. Some kind of that policy 
has to come so that the metre can communicate to the control room and control room can communicate 
with the consumer. 

Third important issue is that all renewables are mostly in distributed area, except the ultra-
mega, which is about 20,000 megawatt only. Rest 80,000 megawatt has to be connected to the 
distribution area. Our distribution system has to be improved on all three fronts, i.e., technologically, 
commercially and financially. If we want renewable energy to come in a big way the smart grid has to 
come in almost in the parallel with it. India is a large country, it is not like a small country like UK. 
UK has taken six years to install five crores smart metres and in US the installation is something like 
about 7 crores. It would take time for India to implement. If we have every fifteen minutes different 
price the real price should be intimated to the consumer so he can decide when to use energy and 
when not to use energy. 

He invited eminent Panellists to present their views. 

Session Chairman 
Shri R N Nayak
Former CMD 
Power Grid Corporation of India Ltd. (PGCIL)
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Mrs. Neerja Mathur started with the discussion on few critical issues regarding the development of 
renewable power sources and the initiatives from the Regulators perspective. Integration of power 
into the grid is a big issue. Government of India’s revised tariff policy and guidelines by MNRE 
for solar energy are there to follow these milestones. Forecasting of renewable generation should 
be an integral part of grid management. She shared the examples of work done by JERC in Union 
Territories and other States. Goa had more or less achieved its targets and this is through very limited 
solar plants but by purchase of RECs. In Union Territory (UT) Regulators can play an important 
role by fixing RPO targets and resolve the issue of environment, sources, fuels, etc. To facilitate the 
setting up of the implementation of solar installations model power purchase agreement should be 
followed.

Mrs. Mathur said we have to have conventional power plants along with renewables. The 
conventional plants are required to back down, so that they can accommodate intermittent renewable 
generation. But once we have storage techniques then perhaps we may be able to minimise setting 
up of our conventional power plants. She also shared various other aspects, where the regulators 
can try and help to achieve the mission of the government. 

Mrs. Neerja Mathur
Member 
Joint Electricity Regularity Commission (JERC) for Goa and Union 
Territories (UTs) and Former Chairperson, Central Electricity 
Authority (CEA)
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Shri Rakesh Kumar welcomed all and highlighted the issues related to climate change. He shared 
the importance of solar in the context of India as a solar resource rich region. International Energy 
Agency projection suggest that in the year 2050 residential sector is going to take the prime position 
in solar PV installations whereas commercial utility and off grid will be junior partners. About SECI 
he said that we have executed 750 megawatt, and going forward for 2000 megawatts with 5000 
megawatt is on the pipeline. Almost 44,000 installations have been put across the country, 150 
are already in advanced stage of implementation. A 500 megawatt tender have been launched very 
recently, price bid is almost ready. This is one of the largest in the world 500 megawatt rooftop 
programme. As a whole we have already crossed 8600 megawatt. Gujarat which happened to be 
number one State has moved last year to number two position, Rajasthan was the number one. This 
year among the various states in the solar sector,Tamil Nadu is number one, Rajasthan is number 
two, Gujarat is number three and Andhra Pradesh is number four. They all have more than 1000 
megawatts of solar. 

He discussed the policy of government about the awareness programme. The policy is that 
we start with tier 1 cities, go to tier 2 and tier 3 cities. Almost 70 cities across the country are covered. 
Through advancement of technologies, learning curve, economy of scale and increased competition 
the costs have reduced significantly. SECI work for residential sector, for educational sector, schools 
colleges, private public, for hospitals, for social sector like old age home or hostel or blind school, 
etc was highlighted. He concluded by focussing on the involvement of SMEs as well as sharing 
some more experiences of usage of megawatts in various sectors and also talked about creating 
employment opportunities. 

The presentation by Shri Rakesh Kumar is available on our website i.e., 
 www.indiaenergyforum.org.

Shri Rakesh Kumar
Director 
Solar Energy Corporation of India (SECI)
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Shri Rupendra Bhatnagar in his presentation focussed on importance of smart grid and the solar 
PV, its related impact and challenges. He said from one way electricity flow grid, we are moving to 
two way grid. From merit based under dispatch, we are graduating towards energy efficient and 
environmentally responsible dispatch. Distributed generation resources connection at low voltages 
and grid design system with automated metering infrastructures were described. Solar PV forms 
an important component of storage management. Today the policy dilemma is, whether to invest 
in transmission or in storage. He explained about volumetric tariffs move to transactive tariffs 
and impact in term of role of Solar PV in managing changes in the load system and issues in grid 
connected PV. 

Comparing the traditional grids and smart grid system, Shri Bhatnagar explained the difference 
and said that the LEDs, CFLs and solar PV all are DC driven. It is therefore not a favourable option to 
first convert DC to AC and then integrate. There should be solar PV tipping point i.e. to the number 
and amount of power, which can be injected into the grid and impact the utilities operations. For 
utilities, understanding each and every site will become very important in the future. Optimisation 
and taking decisions on a real-time basis and injecting back through combined heat and power 
would an extremely important capability. He said utility level forecasting capability is much better 
today than 4-5 years ago. New distributed energy resources which include solar PV as well as others 
in the future systems with ability to control from individual home levels may become a reality soon. 
He suggested that a Green Regulation may be introduced in the context of power generation and 
tariff. 

The presentation by Shri Rupendra Bhatnagar is available on our website i.e., www.
indiaenergyforum.org.

Shri Rupendra Bhatnagar
Secretary General 
India Smart Grid Forum
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Shri Rahul Gaba said the target of achieving 40 GW solar roof top by 2022 offers great challenge for 
utilities. The International Renewable Energy Network (IRENA), suggests that India has achieved 
18 percent share of the renewable energy capacity and scenario analysis suggests some possibility 
of doubling the share by 2030 i.e., from 18 to 36 percent. He said that it is important to know the 
demand side options, which would require demand side management for meeting the demand. The 
first we should know the demand side options which include demand side management, second 
is the supply side option which we are talking about here in this forum and which is distributed 
generation. Studies in southern California USA have shown that the voltage fluctuations are there 
in a distribution network even at low level of solar penetration, but at the same time there is need to 
focus on the use of renewable energy instead of fossil fuels.

The economies of scale and the large-scale deployment suggest that through utility scale solar 
especially, has also helped to bring down the costs as distributed solar at the rooftop. He suggested 
how utilities should be prepared and should start engaging for deployment of distributed energy 
sources especially solar. A radical vision for the future which is a smart grid enabled network where 
you know electricity system is one in which most or all the electricity is provided by DERs. This 
could be thought of as something analogous to internet, where you know government provides all 
the responsibility to provide the network but private sector provides all the content.

This was followed by very lively Questions and Answer Session

Shri Rahul Gaba
Senior Associate 
ICF International
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Plenary Session III
“Solar Energy Storage and Electric Vehicles”

Session Chairman

Shri Anil Razdan 
President, India Energy Forum & Former Secretary, Power
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Shri Anil Razdan summarized the discussions held in the two Plenary Sessions and introduced the 
theme of this Plenary as “Solar Energy Storage and Electric Vehicles”. He said we need to meet the 
challenge of electric vehicles and storage systems and their development in the country. There can 
be immense sailing in terms of reduction in oil imports. 

He also talked about integration of systems with electric vehicles where government has to 
move with numerical targets. Do we wait for western countries to come and give us some technology 
or give us some shared vehicles, which they have introduced abroad or do we go in for a state’s 
sponsored programme for our people? He gave an example of electric rickshaws which has changed 
the scenario in just a couple of years. Of course it may lead a tremendous shock to some, who have 
invested in expensive vehicles. The real decision will have to be taken that do we sell any more 
petrol driven vehicles or diesel driven vehicles beyond a certain quantity, or go for hybrid and 
electric vehicles. Because of long distance travel we may have to be dependent on petrol or diesel 
driven vehicles for a while, because electric vehicles have their limitation of probably 200 miles or 
something, before they need a recharge at the moment. In future may be public utility vehicles will 
continue to be either electrical or diesel operated, while passenger vehicles for individual travel may 
have to turn to electrical.

 Shri Anil Razdan released the Summary Deliberation of Urja Vichar Manch on “Electrical 
Vehicles: Future Possibilities & Implications in India”, 1st August, 2016.. He then invited 
the eminent Panellists to give their views about the state of storage systems.

Session Chairman 
Shri Anil Razdan
President 
India Energy Forum & Former Secretary, Power
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Dr. P C Pant described energy storage programmes of Ministry of New and Renewable Energy 
(MNRE) and use of electric vehicles as a tool of grid management. He talked about the challenge 
i.e. flood like situation of electricity generation, where sometimes demand and supply mismatch. 
Mr. Pant said that a Vidyut Pravah App has been introduced by MNRE to give information about 
installed capacity of renewable energy. As we need to curtail thermal power generation as well as 
to match the demand or load pattern, there is need for storage systems. The pumped storage & 
electrochemical storage with battery management system are considered suitable options. There are 
challenges in both, for electric grid management with renewable integration and electric vehicles. 

Electric vehicle in the context of managing the overall electricity scenario or the grid 
management can play a very important role. Large scale penetration of electric vehicles in market 
would be beneficial in terms of real economic impact and it would decrease dependence on imported 
crude oil. If we add 1 million electric vehicles as individual passenger cars to be parked in parking 
lots having proper charging facility, these may be able to at least absorb the excess power generated. 
In this manner electric vehicle use can help in managing the grid better. MNRE is developing a 
model for Andaman and Nicobar. Mr. Pant cited the example of USAID project where they floated 
an expression of interest from the developer side who would be interested in incorporating energy 
storage in their plants, to give boost to energy storage as part of the entire system. 

Dr. P.C. Pant
Director 
Ministry of New and Renewable Energy (MNRE)
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Shri Rajsekhar from IL&FS began with the McKinsey study, which shows that solar energy storage 
is one of the 12 storage technologies that is going to have the major disruptive positive effect on the 
economy. Independent study conducted for four years i.e. Californian independent system operator 
Kaiso and California Public Utility Commission (CPUC) has reported ‘duck carve’ phenomenon. 
If more solar energy is added the belly keeps dropping down and duck curve gets affected. He 
discussed other issues such as ramping up the demand of conventional power plants, which are not 
very efficient. The policy frameworks of other countries like Germany, US etc. which are ahead in 
energy storage applications. Examples of a company in California i.e. Stem, which provide models 
for California Edison utility and providing energy storage for rooftop solar. The models have been 
developed in US and how ILFS industry is moving forward in India. There is a huge prospect in 
energy storage electrochemical batteries in India.

The cost curve of energy storage now is faster than the fastest that the solar industry had in 
the history in 2010. What people predict is that the prices are going to come down by the year 2019. 
Leading experts, like McKinsey, HIS, Navigant, Boston, is betting on this industry. Shri Rajasekhar 
also described ways to storage of energy through diesel, integration of wind and solar PV, etc. The 
market in three segments i.e. customer end, utility end and distributed bulk generation end would 
drive the demand. There is also a need to have the due tweaking of the current Electricity Amendment 
Bill 2014 to give recognition to energy storage.

Detailed presentation of Shri Rajasekhar is available at the Forum’s website i.e.,  
www.indiaenergyforum.org.

Shri Rajsekhar Budhavarapu
Head 
Wind Business & CTO Renewable Investment, IL&FS Energy
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Shri Saurabh Rohilla said that he could join the Summit only in afternoon, but he has felt being a 
part of the important discussions and feeling like becoming an electrical engineer although he is a 
mechanical engineer. He also said that we are just starting to look at electric vehicles so it is too early 
to make an assessment of power demand in EVs. Private players will have a lot of responsibility in 
quick production and for developing market. Ministry of Heavy Industry’s Electric Mobility Mission 
Plan (EMMP) suggests that we have 6-7 million hybrid and electric vehicle sales by 2020 on year 
basis, which may require 800 MW electricity.

Fame India Scheme under the mission got launched in April 2015. Inter-ministerial 
Technology Advisory Group is working on recommendations for R&D. We need to develop charging 
standards and infrastructure to solar driven vehicles. A pilot scheme is envisaged in which some 
hundred electric buses will be deployed countrywide and will run on dedicated routes, which have 
charging stations. 

He described various pilot projects with Department of Heavy Industry (DHI) on energy 
storage in the form of a battery. Swappable kind of applications where the batteries are swappable 
and a power bank maybe at a petrol pump or gas station for two-wheelers and three wheelers 
would be the need of the day. For solar based power, fast chargers at highways, particularly for four 
wheelers would be required. In response to a question he said that, perhaps we may be able to use 
surplus electricity capacity to meet part of this demand. 

Shri Saurabh Rohilla
Deputy Director 
Society of Indian Automobile Manufacturers (SIAM)
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Shri Prashant Arya complimented the Forum for conducting this Summit on a very important topic. 
He covered energy storage technology, solutions and a few case studies. An electric vehicle is no 
doubt more efficient and it can be powered using multiple sources including renewable energy. It is 
no doubt greener than gasoline driven vehicle. He said we have been in this space for the last three 
years and we have already seen a lot of development into the battery technology on the renewable 
energy side. One of the news or one of the important points which needs to be immediate help on the 
regulations side is, there is a lot of discussion about e-rickshaws stealing power from the DISCOMS. 
DISCOMS are already facing heat and they are not able to cooperate in terms of whatever they could 
pass on. We should have some kind of a regulation in terms of some charging stations, which would 
help them to charge the powers.

The telecom towers at present use Diesel generators and they must move to green telecom. 
A case study which shows a comparison of petrol, diesel and EVs was presented. Mainly when the 
Electric Vehicle business get more and more implemented, various portfolios will be available 
for different service providers in different companies for charging stations, batteries, mobility of 
vehicles, electricity and telematics etc. ‘Sun to wheel’ model for a solar powered vehicle charging 
station, uses grid as well as energy storage and works round the clock was explained. He said that 
the transportation sector is going to be major user of energy storage. 

The presentation made by Shri Arya is available on our website i.e.,  
www.indiaenergyforum.org.

Shri Prashant Arya
Oorja on Move Infra Pvt. Ltd.








