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Introduction

In the past decade, solar power emerged to be a
potent weapon for this planet to combat the
adverse effects of climate change. Touted to be one
of the cleanest energy sources commercially
available today, Solar Photovoltaic (SPV)
installations have crossed 290 GW (compared with
40 GW in 2010 and 1.4 GW in 2000) and are
expected to surpass 310 GW by the end of 2016
(Figure 1). This growth can be attributed to rapidly
declining market prices because of worldwide
demand created by aggressive national solar
policies. Economies of scale and advents in
manufacturing processes have led to module prices
falling from US$5/watt in 2000 to US$0.43/watt
today.
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More than 130 GW of the world’s installed capacity
is in the form of Rooftop Photovoltaic (RTPV)
systems - one of the most successful decentralised
applications of solar power.

Although large solar farms are relatively cheaper,
RTPV systems have significant advantages for
various stakeholders due of the following reasons:

1 No ground-level land required
1 Reduced gestation period

1 Reduced Transmission and Distribution
(T&D) losses because of the decentralised
nature of power generation and usage

1 Environmental benefits from displacing
small-scale diesel generator sets

1 Reduction in system congestion due to
higher self-consumption

1 Capacity building of local electricians

1 Sense of energy security at the consumer
level.

Most governments have taken cognizance of this
fact and have set separate targets for RTPV
installation in the future in their respective national
solar policies. In order to achieve these targets,
fiscal incentives such as capital subsidies and tax
breaks are being provided. The governing policy
regime uses the net metering scheme or the Fegd. in

Tariff (FiT)/gross metering scheme. -
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In the net metering scheme, the consumer is
compensated for the balance between generation
from the RTPV system and self-consumption at a
fixed rate (typically higher than the retail rates),
whereas in the FiT scheme, the consumer is paid at a
flat rate for every unit of electricity generated from
the RTPV system.

India has an ambitious target of achieving 100 GW of
solar power by 2021-22, of which 40 GW is expected
to come from RTPV installations. Various studies
have shown that the realisable potential of RTPV in
India exceeds 400 GW. To promote the adoption of
RTPV systems across consumer categories, the
Ministry of New and Renewable Energy (MNRE)
offers a capital subsidy of 30%, which goes up to
90% in inaccessible regions such as the north-east.
The budgetary outlay is Rs. 5,000 crore for the
implementation of 4.2 GW of RTPV systems by 2019-
20. Most states now have net/gross metering policies
with rates fixed by the respective State Electricity
Regulatory Authorities (SERCs). While some states
have done really well so far, others have witnessed
sluggish growth because of various reasons:

1 Complex subsidy disbursal mechanism
9 Lack of social awareness
1 Lack of access to finance
1 Unstable policy regimes

The opportunities are endless in terms of aggressive
RTPV adoptions at kW level by domestic consumers
and at MW level by industrial and commercial
consumers. Strategies need to be developed at the
level of distribution utilities for RTPV systems along
with sustainable business models which keep the
financial interests of both parties - consumer and
utility - in mind. Roadmaps for upgradation of
evacuation infrastructure to accommodate the
penetration of RTPV systems need to be developed.
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There is aneed for conducting detailed analyses
along with documentation of best practices and
course corrections in the policy research domain
for RTPV systems in order to reach the 40 GW
target by 2021-22.

Bavarian Rooftops

Globally, RTPV systems have been picking up
pace in recent times, albeit with some hurdles.
Germany, a country which had an aggressive
solar FiT since the early 2000s, is now the
market leader with nearly 30 GW installed on
domestic and commercial rooftops. Italy’s
combined net metering and FiT scheme has led
to a capacity addition of around 17 GW. Japan
has benefited from a steady push towards RTPV
since 1992 using net metering, capital subsidies,
Renewable Portfolio Standard (RPS) and FiT, and
recently crossed 14 GW. USA’s net metering
system has met with stiff resistance from utilities
because of loss of revenue. Innovative business
models are being developed to overcome this
obstacle and the country looks set to grow in
leaps and bounds beyond the 8 GW RTPV
installed today.
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Australia and the UK have crossed 4 GW recently.
Developed countries need to accelerate the adoption
rates of RTPV systems in the near future to achieve
their emission reduction targets and climate change
adaptation objectives.

Developing countries like China, Thailand and
Malaysia also rolled out incentive-based policy
regimes to promote RTPV systems in the recent past.
FiT combined with capital subsidy schemes seems to
be the order of the day. Countries with energy access
problems (in south-east Asia and Africa) are
increasingly turning towards RTPV systems in order
to meet electricity needs from a decentralized
perspective. A concerted effort with a structured
policy support is essential in both developed and
developed countries along with transparent
knowledge and technology sharing protocols to
further the growth of RTPV in the world.

RTPV in India

In order to achieve the monumental 40 GW RTPV
target for India by 2021-22, both the central and state
governments have taken progressive steps in the form
of attractive financial incentives and enabling policy
regimes. More than 26 states in the country have
rolled out net metering schemes to encourage
consumers to install RTPV systems ranging from 1-
500 KW and even up to 1 MW in some states. At
present, the total commissioned RTPV capacity of the
country stands at around 740 MW, of which more than
420 MW were achieved during the fiscal year 2015-
16. Tamil Nadu has been the leading state followed by
Maharashtra and Gujarat. Recently, six new states
achieved grid parity1 for commercial consumers,
bringing the total number of grid parity states to 19.
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Similarly, six others have also achieved grid
parity in the industrial segment, increasing the
total number of grid parity states to 17.
However, no state in India has yet achieved grid
parity for the residential segment.

Dera Baba - Largest Rooftop

India boasts of having the world’s single largest
RTPV installation - 11.5 MW (out of a total of
19.5 MW) spanning 42 acres atop the Dera Baba
Jaimal Singh campus near Amritsar, Punjab.
Some of the major domestic players in the RTPV
market include Tata Power Solar, EMMVEE and
Vikram Solar. Recently, State Bank of India
secured US$625 million from the World Bank to
support RTPV growth in the country.

Karnataka’s Evolving F

Karnataka was one of the first states to
announce a state-specific solar policy with a 400
MW RTPV target for 2017-18.



http://www.businesstoday.in/current/economy-politics/single-rooftop-solar-power-plant-inaugrated-in-punjab/story/232756.html
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To this end, a highly lucrative net metering policy
was announced in 2014 with a rate of Rs. 9.56/kWh
(without MNRE subsidy) and Rs. 7.2/kWh (with
subsidy) for every unit of electricity exported to the
grid. Subsequent amendments to this policy allowed
third-party investors to enter into Tripartite
Agreements (TPAs) with utilities and Power
Purchase Agreement (PPA) holders without the
financial wherewithal to install RTPV systems. More
than 1,800 MW worth of applications were received
by the Karnataka Electricity Regulatory Commission
(KERC), of which around 800 MW were approved.
However, the scheme expired in March 2016 and
very few TPAs were actually signed. Today, the
overall installed RTPV capacity in the state is around
18 MW and another 100 MW is expected to be
commissioned by the end of 2016-17. Karnataka
State Cricket Association (KSCA) has a 400 kW RTPV
system on the M. Chinnaswamy Stadium in
Bengaluru).

KERC also recently revised the policy to a gross
metering one for residential consumers, institutions
and hospitals while continuing the net metering
scheme for other consumers. The revised tariffs are
shown in Table 1. Consumers can now install a
maximum of 1.5 times their sanctioned load and
third-party investors can only look at LT1 and LT2
consumers (domestic consumers < 50 kW). These
restrictions have been introduced to prevent
windfall profits for investors and protect the
financial interests of the utilities. However, since the
announcement of the revised regulations, no new
PPA applications have been received or signed. The
national 40 GW RTPV target for 2021-22 translates
to roughly 2.4 GW in Karnataka. The policy is likely
to be changed again in the near future to
accommodate this revision from the initial 400 MW
target.
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400 kW RTPV installation at M. Chinnaswamy

Stadium in Bengaluru

Table 1: Revised RTPV rates in Karnataka

l<x< 10 7.08 6.03

10<xs 50 6.61 5.63
50<x< 100 6.14 5.23
100<x<s 500 5.67 4.83
500 <x< ,0DO 5.20 4.43

CSTEP's Work in RTPV

CSTEP has been actively involved in the RTPV
space in Karnataka since 2009 as a knowledge
partner to both Bangalore Electricity Supply
Company (BESCOM) and Karnataka Renewable
Energy Development Limited (KREDL). CSTEP
has published several newspaper and journal
articles along with policy briefs on this subject.
Today, CSTEP is providing turnkey consultancy
services to BESCOM in a project which involves
the installation of 5 MW worth of RTPV systems
on government buildings, schools and colleges
in the north, west, Chitradurga and Tumkur
regions of BESCOM. This project is a part of the
initiative taken by BESCOM with the help of the
Ministry of Power to promote the adoption of
RTPV in Bengaluru.



Sci - tech News August, 2016

CSTEP is also in the process of developing a “first of
its kind” web-based tool to assess the technical and
economic feasibility of installing RTPV systems on
every rooftop in Bengaluru. This project, funded by
the MacArthur Foundation, will use Light Detection
and Ranging (LiDAR) technology - an innovative
way to accurately estimate the effect of shadows
from neighbouring obstacles (buildings, trees,
cables, etc.). Most tools do not take this into
consideration in spite of shadows drastically
reducing the yield of RTPV systems and thereby
negatively impacting associated business cases.
Any consumer with a BESCOM connection will be
able to access this tool for free. Results and policy
analyses obtained from this tool will be used to
develop a robust roadmap for the installation of 1
GW of RTPV by 2021-22 in BESCOM'’s jurisdiction.

Interview:

Mr. Manjunatha D V
Managing Director, EMMVEE
Group of Companies

Q7EAO EAO AAAI
RTPV in Bengaluru?

%- - 6 %%0

A: EMMVEE’s experience has been outstanding in
the field of RTPV. EMMVEE was the first company
which installed Solar Rooftop Systems in
Karnataka. This system has been performing
exceedingly well right from inception and is one of
the best RT systems in Karnataka and India.

Q: What is the standard of technology available i
India for RTPV systems and how does it compare
the best in the business?
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A: The technology available is extremely good
and is well proven in the field. This is on a par
with the technology adopted in developed
countries.

The business potential is good, but currently the
business  environment has many non-
professional fly-by-night business operators who
pose a risk to the overall business scenario. The
quality, safety and reliability of the systems
supplied by these players are substandard as
they cut corners, and compromise the long-term
functionality to sell systems at low prices. This is
not good for the industry.

Q: Are EMMVEE planning any innovations in terr
of financing or technology to accelerate thi
growth of RTPV?

A: We are continuously innovating on technology
to provide better value to the end users. We are
not into financing considering various issues like
recovery, etc.

Q: What has been the performance of RTF
systems already installed in Bengaluru in terms «
technical and economic parameters?

A: The systems installed in Bengaluru are
working exceedingly well. They have given good
return on investment.

Periodic maintenance plays a crucial role in
system performance and customers have to play
a role in the same. They can also take the service

of manufacturers for AMC, etc.
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Interns Speak

Vishnu Harikrishnan Nair
Intern, CSTEP

he N7

In my time as an intern at CSTEP, I have had the
opportunity to see how well each academic
discipline works with the other. It has certainly
broadened my view, in that I don’t have to stick to
a single subject, like Economics or Physics, for the
rest of my life to have a worthwhile career. CSTEP
has my gratitude for opening up a world of
possibilities for the future, and also for providing
me with an amazing work experience with a team
of talented individuals, along with additional fields
of study that I find to be interesting and worth
pursuing.

Interview:

Mr. Rajendra Cholan
Managing Director, BESCOM

QL 7TEAO EAO AAAT " %3#/ -
RTPV since the policy canmgo effort?

A: Government of Karnataka (GoK), with the
objective of giving thrust to renewable energy
generation in the state and to narrow down the
widening demand and supply gap in the energy
sector, had announced the solar policy 2014-21 on
22.05.2014. The objective includes minimum
addition of 100 MW each year in solar rooftop and
to attain a target of 400 MW by 2018 by the entire
state of Karnataka.
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The KERC has determined the tariff for solar
RTPV and small PV plants on a net-metering
basis with attractive tariffs of Rs. 9.56 per unit
(for solar PV plants without MNRE subsidy on
capital cost) and Rs. 7.2 (for solar PV plants
with MNRE subsidy on capital cost). To
encourage the consumers, there was no cap on
the installed capacity of SRTPVs and the
maximum limit is 1 MW.

Many BESCOM consumers came forward for
availing this opportunity of the attractive Solar
policy brought in by the GoK, and within a span
of one and a half years, BESCOM has achieved
SRTPV grid-connected of 14.22 MW.

Q:What are the biggest challenges that a utili
like BESCOM faces in terms of achieving a 1
RTPV target by 2024227

A: BESCOM sees the installation of 1 GW of
SRTPV as an aspiration rather than a target. To
achieve this goal and then add additional
capacities, we expect a stable phase-wise
approach. During this initial phase, we need to
identify rooftops which are shadow free for
installing solar plants, and the willingness of
consumers for engagement of their vacant roofs
and making it mandatory for the consumers to
install solar RTPVs similar to the solar water
heaters is the biggest challenge.

Variations in the climatic conditions may pose
load management problems; hence, utilities
may have:

9 To establish a separate Renewable Load
dispatch Centre to monitor the load


http://bescom.org/en/
http://cstep.in/

Sci - tech News August, 2016

Volume 5, Issue 2

1 Upgradation of distribution infrastructure is

required

I Technical advancements need to be made in
controlling the power flow with variety of
Power sources pumping the power to the
grid

1 Grid stability being the major concern,
utilities are particular about the injection of
DC and harmonics, which may pose a risk to

the grid; in-depth studies must be
conducted.

Q: What steps are BESCOM taking in order -
prepare themselves in terms of capacity buildini

upgradation of distribution network infrastructure
and IT in this regard?

A: Under the Integrated Power Distribution

Scheme (IPDS), the system strengthening and
upgradation of distribution network is taken up.

Installation of IT infrastructure like modems at the
Distribution Transformer centre which
communicates with the Meter Data Acquisition
(MDAS) network of RAPDRP helps BESCOM in

planning the future addition of solar capacity-
building.

BESCOM has initiated action to identify pockets
where the solar penetration is high. Once this
profile is mapped on a GIS-based map including
potential generation of solar power, system
strengthening activity will be taken up to create a
cohesive seamless integration of power to the grid.
To enable this, a strong IT backbone along with
communication infrastructure is needed. A robust
Advanced Metering Infrastructure (AMI) platform
along with smart meters is on the anvil of being
procured by BESCOM.
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