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EXECUTIVE SUMMARY

Photo Voltaic (PV) is the direct conversion of incident light into electricity using a semi-
conductor, that exhibit photovoltaic properties usually a silicon diode. This property, while
converting the solar radiation into electricity is of a very huge scope in times where there is
frequent power shortage, rocketing fuel prices, rapidly increasing peak demand, high
transportation burden impinging on the operating cost of a power plant and so like. Globally,
Solar Photo Voltaic (SPV) industry now has reached the economies of scale causing the support
business to succumb along with its scale, which is unlikely to be happening in the near future.
Solar PV has found its applications at the utility scale and also at the small and decentralized
scale. Solar PV is considered to be at its nascent stage, in India when compared with the global
level. There are only a bunch of manufacturers in India, but this scenario is only to change with

the incentives and importance given to the domestic manufactures by the Government.

On 30th June, 2008 the National Action Plan on Climate Change (NAPCC) envisaged the
National Solar Mission (NSM), one of the eight missions which form the integrated strategies on
the context of climate change. The NSM under NAPCC is set to increase the share of SOLAR
energy in the total energy mix. The launch of Jawaharlal Nehru National Solar Mission
(JNNSM) by our Prime Minister on 11th Jan, 2010 aims for an advance shift in the solar energy
mix. JNNSM has an ambitious target of reaching 22 GW in three phases by 2022 on Grid and
Off Grid scale. Also the Solar specific Renewable Purchase Obligation (RPO) is to begin with
0.25% in the first phase and reach 3% by 2022 which seeks attention of all the project
developers. This report tries to capture all the inputs required to assess the feasibility of Solar PV

in India.

This report focuses in drawing an appropriate Business Model to match the opportunities by
knowing the inputs at a granular level. However, this report restricts its capacity limit only up to
2 MW. This report further explains in detail the prime most inputs required to assess the
feasibility for Solar Power Business under the constraint capacity. In endeavor to do so, the
importance of the Solar PV and also various plans driving the policies which have been put in

place by our Govt. are also discussed.
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The main objective of this project is to analyze the various investment options available in the
solar sector and find the better option among them for the state of Chhattisgarh. The power plant
IS supposed to be set up in Chhattisgarh on a land of 8acres. The project has mainly focused on
technologies; the solar PV(a-Si module), the solar PV(c-Si module) . The financial indicators
used here is the IRR and the NPV. To scope a business model a vivid idea of several
programmers have to be studied and significant changes in the PV value chain must be
identified. For any business, Govt. regulations are one of the factors for drawing the boundary
lines. This report favors a business model on line of the inputs for the existing PV environment

in India.
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1 INTRODUCTION

1.1 The Importance of Renewable Energy Sources

Global concern over pollution problems caused by the increase in greenhouse gases
emission and consequent climate changes have resulted in paradigm shift in the approach
towards development of energy sector in all the countries. The need for adoption of clean
technology, improving end use efficiency and diversifying energy bases etc., have all been
seriously considered by the Government of India since the sixth five year plan, and the country is
poised for a considerable increase in the use of renewable energy sources in its transition to a
sustainable energy base. Renewable energy sources such as wind, sun, hydro power and biomass
are abundant and they not only augment the energy generation, but also contribute to
improvement in the environment, drought control, energy conservation, employment generation,
upgrading of health and hygiene, social welfare, security of drinking water, increased

agricultural yield and production of bio fertilizers.

The pace of development has been accelerated through fiscal and tax incentives. Solar
power happens to be the fastest growing industry in the world with the annual growth rate of
about 20%. Today there are more than 100000MW of solar power generation capacity all over
the world and in India we have nearly 1650MW of installed capacity. A firm’s investment
decisions involve capital expenditures. They are, therefore, referred as capital budgeting
decisions. A capital budgeting decision involves the decision of allocation of capital or

commitment of funds to long-term assets that would yield benefits (cash flows) in the future.
Two important aspects of investment decisions are:

a) The evaluation of the prospective profitability of new investments.
b) The measurement of a cut-off rate against that the prospective return of new investments

could be expected.

Risk in investment arises because of the uncertain returns. Investment proposals should,
therefore, be evaluated in terms of both expected return and risk. So it becomes mandatory to do

feasibility study of the project. For this internal rate of return (IRR) and net present value (NPV)
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are calculated. With the help of IRR an investor comes to know that at which rate he/she could

earn by investing his/her money. This study involves the calculation of IRR and NPV.

Two types of IRR are calculated. These are project IRR and equity IRR .Project IRR: In
this case, IRR is calculated considering no debt condition. This is calculated to know what the
rate of return is when total capital cost is involved when debt is not considered. Equity IRR: In
this case, IRR is calculated considering debt condition. This is calculated to know what the rate

of return is when equity is involved i.e. return on equity.

By comparing equity IRR with project IRR, one can decide whether he/she should go for
the debt option or not. While calculating IRR/NPV, various factors affecting IRR/NPV are
observed.

These factors are studied and their affect on IRR/NPV are observed. These factors are
capital cost, equity; O&M cost, PPA rate, energy output, escalation rate, interest rate, debt-equity
ratio and loan term. Affect of each factor on IRR/NPV is observed separately by assuming that
rest factors are constant. Affect of each factor is then compared and the factor which affect
calculation of IRR/NPV is determined through this study. So through this study, any investor can
concentrate on key factors which affect IRR/NPV most and can get the expected return. Any
investor investing his/her money in the project can now concentrate on the most sensitive key

factor obtained from this study so as to increase his future benefits along with better rate of

return.
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2 ORGANISATIONAL PROFILE

Solar energy is renewable, non-polluting and highly cost-effective, requires little
maintenance and lasts a lifetime. It goes without saying that the future belongs to those countries
which take an initiative in tapping into solar energy solutions. India is one among the early
entrants. The support given by the government has seen the emergence of quite a few vibrant
organizations dedicated to the mission of solar energy with societal objectives taking precedence
over commerce. VSES is proud to be one such initiative.

Equipped with state-of art technology, intellect far ahead of the game and a team with
managerial and technical acumen, we endeavor to be a global leader in renewable energy

solutions. Our journey has just begun and we invite you to be a part of it. Welcome to VSES.

VSES was founded in Visakhapatnam, Andhra Pradesh in the year 2012 by renowned
techies Mr. A. Venkata Ramana and Mr. Raghavendra Alladi, with the objective of providing
cost-effective and indigenous solutions to the fledgling solar industry and thereby contributing to
national development. VSES has a distinction of being the tasted company in India to offer
indigenous solutions within a very short span of one year, the company has acquired an
impressive bevy of clients and is well in line with its vision of becoming a technology leader in

renewable energy.

The design and development of low cost solar solutions, especially solar wind hybrid
systems and solar hydel hybrids systems which is our forte demands an expertise across a gamut
of verticals. Backed by a team of professionals with years of experience in the above sectors that
is complemented beautifully by our support staff with administrative and business acumen and

our business model and integrity have gained us an early reputation as a quality player in this

niche market.
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2.1 Mission

To enter the market as a technology and service provider of renewable energy projects and
become a world class player in the upcoming few years through the use of innovative

technologies, cost effective solutions and indigenous models.

2.2 Vision

To create self-sustainable societies through the use of renewable energy and establish a basis
for technology, service and design in the market for others to follow and to completely reduce

the dependence on the non-renewable energy sources.
2.3 Services
e Consultancy:

A project is as good as its financial, we not only take care of the construction
but also offers services in the engineering and financial modeling of plant.Weoffer an

end to end consultancy services taking care of all pre-requisites for your plant.

e EPC:

Company has good experience in handling solar and wind power projects in

southern part of country.
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3 SIGNIFICANCE OF STUDY

Growing concern for the environmental degradation has led to the world's interest in
renewable energy resources. After the wind sector, now the focus is on the solar power to meet
the electricity needs of the country. India is expected to become one of the leading players in
solar market in the coming years.

The Indian electricity Act 2003 promotes the development of the renewable energy and also
has provisions to make the electricity industry more competitive. The National Tariff Policy and
the National Electricity policy promote procurement of renewable energy but competitively.
Hence it becomes necessary to concentrate more on Non-conventional Energy sources, to make
renewable energy competitive with respect to conventional sources of energy. But the main
disadvantage of this sector is that its initial investment is much higher than the conventional

power sources.

This report is the financial modeling of solar based grid-interactive power plants. This
project mainly covers photo-voltaic technologies used for power generation from solar. Also this
report covers various issues relating to the renewable and solar power development in India. This
study will help the investor to know performance parameter of solar power plant and different

benefits that can be derived by investing in such projects.

Report contains study of financial models of solar based grid-interactive power plant. The
parameters taken in this financial module is taken as per the guidelines issued by Central
Electricity Regulatory Commission, state electricity regulatory commission. Data provided by
VSER is also included in this financial model.

These models basically are hypothetical model for setting up power plants Chhattisgarh

according to the solar policy & Industrial policy announced by the state agency of Chhattisgarh.
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4 CONCEPTUALIZATION

Stars like Sun have a lifetime of about 11 billion years. Its tremendous amount of hydrogen
present at the core creates fusion providing the energy to light the planet Earth. Sun does
undergo fusion to emit light with the help of the hydrogen atoms present inside its core. While
about 5.5 billion years guaranteed till touchdown occurs when there is no more hydrogen to light
up the Earth, it is time that we consider to make use of this unique, omnipresent, massive and
significant source of energy available to us. It was intriguing when the radiation can be converted
into energy, but then it has begun to be the mainstream part of electricity generation. Producing
electricity from solar radiation can be classified on the type of conversion technology into two

broad categories.

Solar Energy

technology

Solar
Solar PV Thermal
I
| | 1
Crystaline Thin Film Amorphous

Figure 1: Solar PV technology

Solar Thermal and Solar PV are further classified into many types depending on the basis
of technology and the material used in the manufacturing of modules respectively. Different
types of technology will be discussed later. However this report focus only on the Solar PV

technology and hence Solar thermal is out of the boundary of this study.
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Currently Solar PV technology has got an edge over the Concentrating Solar Power
(CSP). The initial cost of setting up a SPV plant is decreasing as the prices of the poly-silicon
required to manufacture the modules are reducing drastically day-by- day. This acts as a catalyst
in developing the solar PV on a large scale globally. Serious players are now started to identify
the importance and advantage of making a foot mark in the Solar PV industry both as
manufacturers and project developers. Solar PV in India has the potential to meet the demand
both at the utility scale and small scale applications in India. There are many parameters to count
on before a place is well suitable for solar energy generation. Solar PV in India is attracting
many foreign players owing to its aggressive solar promotion plan through JNNSM and favoring
external factors. PV makes economic as well as environmental sense and is a sustainable solution
to the energy needs of our Nation. India‘s current contribution to the Global Solar installation
capacity is a meager 0.20 %. Providing energy to the nation from renewable sources decreases

the degree of dependency on rapidly depleting fossil fuels.
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5 RESEARCH METHEDOLOGY

This project of is based on the basic concept of research methodology. Following concepts

mentioned in the section are directly or indirectly used while doing the project.

5.1 RESEARCH DESIGN

The research design is the conceptual structure within which research is conducted; it
constitutes the blue print for the collection, measurement and analysis of data. As such the design
includes an outline of what the researcher will do from writing the hypothesis and its operational

implications to the final analysis of data. This is an exploratory kind of research study.

52 UNIVERSE

All items in any field of inquiry constitute a “universe’ or ‘population’. The universe in this

case includes the Renewable Recourses for Power Sector.

5.3 SAMPLE

The samples taken are Solar PV Plants in India, which includes the quotations from

various suppliers for equipment’s.

5.4 DATA COLLECTION

The task of data collection begins after a research problem has been defined and research
design/plan chalked out. Data can be categorized into two types of data viz., primary and
secondary. Primary data are the Financial Statements, which has been reconstructed in this
report. Secondary data are those which have already been collected by someone else and which
have already been passed through the statistical process, these are the information given by

Investors Information Memorandum.

55 DATA ANALYSIS

The data, after collection, has to be processed and analyzed in accordance with the outline

laid down for the purpose at the time of developing the research plan. This is essential for a
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scientific study and for ensuring that we have all relevant data for making contemplated

comparisons and analysis.
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6 INTRODUCTION TO POWER SECTOR

Growing economies and growing population has increased the power needs across the
world. The major proportion of this power is generated using fossil fuels like coal, natural gas.
The depleting fossil fuel reserves and its impact on environment have shifted the focus on to the
renewable energy sources which are clean and environmental friendly for power generation.
Hence a number of steps are taken worldwide to promote the clean and environmental friendly

non-conventional sources of energy.

India is among the fastest growing economies in the world. With its expected two digit
growth in the coming years, the power need is also expected to rise steeply. Most of the countries
need is met through imported fuels. And so a huge amount of money is spend on fuel import.
These resources are however limited. Also the prices of the fuels are hiking at rocket speed in the
global economy. Considering all these facts the government has taken appropriate initiatives to

promote the renewable energy.

India is one of the fastest growing countries in terms of energy consumption also.
Currently our total installed capacity is 225,793.10 MW. Out of it 153,847.99 Mw is contributed
by thermal generation which forms 68.1% of the total generation. The hydro power contribution
is 17.54% which is 39623MW. Out of the total installed capacity of 225,793.10MW in the
country, only 27542MW is contributed by the renewable sources. This forms about 12.1% of the
total installed capacity. Among the renewable the wind energy forms the major portion. The per
capita consumption of energy in India is 880kWh/annum (2011-12). The country’s energy
shortage is 9% and peaking shortage is 11.7 %.

The high dependence on fossil fuel and environmental concerns has necessitated the
country to start pursuing the alternative sources of energy like the wind, solar, small hydro,

biofuels and more.
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7 REVIEW OF EXISTING LITERATURE

71 THE ELECTRICITY ACT 2003

The Electricity Act contains the following provisions pertaining to non-conventional

energy sources.

Section 86(1)

Section 86(1) and 86(1) (e) state that the state commissions shall discharge the following
functions, namely, promote cogeneration and generation of electricity from renewable sources of
energy by providing, suitable measures for connectivity with the grid and sale of electricity to
any person, and also specify, for purchase of electricity from such sources, a percentage of the
total consumption of electricity in the area of a distribution license.

Sections 3(1) and 3(2)

Under Sections 3(1) and 3(2), it has been stated that the Central Government shall, from
time to time, prepare and publish the National Electricity Policy and Tariff Policy, in
consultation with the state governments and authority for development of the power system
based on optimal utilization of resources such as coal, natural gas, nuclear substances or

material, hydro and renewable sources of energy.

Section 4

Section 4 states that the Central Government shall, after consultation with the state
governments, prepare and notify a national policy, permitting stand-alone systems (including
those based on renewable sources of energy and other non-conventional sources of energy) for

rural areas.

Section 61

Section 61, 61(h) and 61(i) state that the appropriate commission shall, subject to the
provision of this Act, specify the terms and conditions for the determination of tariff, and in
doing so, shall be guided by the following, namely, the promotion of cogeneration and
generation of electricity from renewable sources of energy; and the National Electricity Policy

and Tariff Policy.
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7.2 NATIONAL ELECTRICITY POLICY

The National Electricity Policy aims at achieving the following objectives.

1.
2.

N oo g &

Access to Electricity — available for all households in the next five years.

Availability of Power — demand to be fully met by 2012. Overcome energy and peaking
shortages and spinning reserve to be made available.

Supply of reliable and quality power of specified standards in an efficient manner and at
reasonable rates.

Per capita availability of electricity to be increased to over 1000 units by 2012.

Minimum lifeline consumption of 1 unit/household/day as a merit good by 2012.
Financial turnaround and commercial viability of electricity sector.

Protection of consumers’ interests.

7.3 TARIFF POLICY 2006

The Tariff Policy announced in January 2006 has the following provisions:

1.

3.

Pursuant to provisions of section 86 (1) (e) of the Act, the Appropriate Commission shall
fix a minimum percentage for purchase of energy from such sources taking into account
availability of such resources in the region and its impact on retail tariffs. Such
percentages for purchase of energy should be made applicable for the tariffs to be
determined by the SERCs latest by April 01, 2006.

It will take some time before non-conventional technologies can compete with
conventional sources in terms of cost of electricity. Therefore, procurement by
distribution companies shall be done at preferential tariffs determined by the Appropriate
Commission.

Such procurement by Distribution Licensees for future requirements shall be done, as far
as possible, through competitive bidding process under Section 63 of the Act within
suppliers offering energy from same type of non-conventional sources. In the long-term,

these technologies would need to compete with other sources in terms of full costs.
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4.

The Central Commission should lay down guidelines within three months for pricing
non-firm power, especially from non-conventional sources, to be followed in cases where

such procurement is not through competitive bidding.

7.4 NATIONAL RURAL ELECTRIFICATION POLICIES, 2006

1.

Goals include provision of access to electricity to all households by the year 2009, quality
and reliable power supply at reasonable rates, and minimum lifeline consumption of 1
unit / household/day as a merit good by year 2012.

For villages/habitations where grid connectivity would not be feasible or not cost
effective, off-grid solutions based on stand-alone systems may be taken up for supply of
electricity. Where these also are not feasible and if only alternative is to use isolated
lighting technologies like solar photovoltaic, these may be adopted. However, such
remote villages may not be designated as electrified.

State government should, within 6 months, prepare and notify a rural electrification plan,
which should map and detail the electrification delivery mechanism. The plan may be
linked to an integrated with district development plans. The plan should also be intimated
to the appropriate commission.

Gram panchayat shall issue the first certificate at the time of the village becoming eligible
for declaration as electrified. Subsequently, the Gram Panchayat shall certify and confirm

the electrified status of the village as on 31% March each year.

7.5 JAWAHARLAL NEHRU NATIONAL SOLAR MISSION

Considering the vast solar potential in the country the govt has taken special steps in

promoting the solar generation. As a part of the National action plan on climatic changes

released by the prime minister on 30 June 2008, the govt has launched the Jawaharlal Nehru

national solar mission to promote the solar power generation. The main targets of the mission

include:

25,000 MW of solar power by 2022
Grid connected solar power generation to 1000MW by 2013
3000MW addition by 2017 with mandatory solar RPO
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Along with these policies, the introduction of tariff policies especially for the power
generation from renewable sources also supports the growth of this sector. The tariff regulations
are also made in various states to encourage the generation and to fix the generic tariff for
different sources. The states prepare these tariff regulations in accordance with the tariff fixed by
the central commission. These tariff policies ensure unwavering support for the renewable based
power generation. the capital cost norms will be determined and  the tariff will be fixed for the
whole tariff period. These projects will also be given preferential tariff treatment during the
period of debt payment.

Another key initiative is the introduction of RPO in the country. The state commissions will
fix a target of energy to be procured from the renewable sources. These will also lead to

increased usage of renewable power.
The policy frameworks also provides for many financial and fiscal incentives. They are

e Special preferential tariff announced for each of the major RE technologies.
e Concessional import duty on certain components

e Accelerated depreciation

e Tax holiday for RE based power generation

e Subsidized debt made available through IREDA

e Capital subsidies for cogeneration projects
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8 NATIONAL ACTION PLAN ON CLIMATE CHANGE

On June 30, 2008 Hon’ Prime Minister of India announced National Action Plan for Climate
Change(NAPCC) which delineated India’s strategy to tackle menace of global warming without
jeopardizing prospects of economic growth. The Technical Document annexed to NAPCC
includes following provisions for mainstreaming the RE based resources in India’s power sector.
In particular the document solicits use of REC mechanism. The provisions listed under section
4.2.2 of NAPCC on Grid Connected Systems, are as follows:

v" Dynamic Minimum Renewable Purchase Standard (DMRPS) may be set, with escalation
each year till a pre-defined level is reached, at which time the requirements may be
revisited. It was suggested that starting 2009-10, the national renewable standard may be
set at 5% of total grids purchase, to increase by 1% each year for 10 years, SERCs may

set higher percentages than this minimum at each point in time.

v Central and State Governments may set up a verification mechanism to ensure that the
renewable based power is actually procured as per the applicable standard (DMRPS or
SERC specified). Appropriate authorities may also issue certificates that procure
renewable based power in excess of the national standard. Such certificates may be
tradable, to enable utilities falling short to meet their renewable standard obligations. In
the event of some utilities still falling short, penalties as may be allowed under the

Electricity Act 2003 and rules there under may be considered.

v Procurement of renewable based power by the State Electricity Boards/other power
utilities should, in so far as the applicable renewable standard (DMRPS or SERC
specified) is concerned, be based on competitive bidding, without regard to scheduling,

or the tariffs of conventional power (however determined).

v' Renewable based power may, over and above the applicable renewable standards, be
enabled to compete with conventional generation on equal basis (whether bid tariffs or
cost-plus tariffs), without regard to scheduling, (i.e. renewable based power supply above

the renewable standard should be considered as displacing the marginal conventional
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peaking capacity). All else being equal, in such cases, the renewable based power should

be preferred to the competing conventional power.
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9 RENEWABLE PURCHASE OBLIGATIONS

Although India is abundantly bestowed with a huge amount of renewable sources of
energy, not all states have the same level of sources. While some states like Rajasthan, Tamil
nadu, Gujarat, northeastern states, etc have large potential for different renewable sources, the
other states like Delhi has no sources of renewable to set up plants. As per the EA 2003, the state
commission is to set a target for distribution companies to purchase a definite percentage of
power from the renewable energy sources. This defined target is called the Renewable Purchase
Obligation (RPO). These RPO’s are set in order to stimulate the growth of renewable power at

the national level.

The EA 2003 has vested the power for determining the RPO on the state regulatory
commissions. The states accordingly will define the RPO as approved by the Forum Of
Regulators. As per this, many states have notified the RPO. This fixed percentage is notified
under the state electricity regulatory commission (Renewable Purchase Obligation and its
compliance) regulations, 2010. Every state commission is needed to make this regulation as per
the EA 2003. The main objective of this regulation is to increase the percentage share of

renewable energy at national level.

Accordingly many states have made their RPO obligation regulations. Many are still in
process. After the solar mission launched by the Prime Minister, the solar power has been
gaining special attention, as the purpose of this mission is to make India grow sustainably and to
bring about energy security in the country. So as a part of this all the states are to fix the RPO
only for the solar power. Hence the state distribution companies will have to purchase the solar

based power only in order to fulfill the obligation.

These obligations are applicable to all the distribution companies of the respective states,
the open access consumers and the captive power users who are generating more than 1MW
power. Also any entity failing to meet the obligation shall pay the penalty as determined by the

commission.

These obligations can be fulfilled either by entering into a PPA with the renewable based

generators or by purchasing them at preferential tariffs as declared by the state commissions.
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These RPO’s can only be fulfilled only from the generators in the respective state. The power
procured from the generators outside the state or at prices other than that decided by the
commission or through traders in order to fulfill the obligations are not recognized by the state
commission. This creates a problem to the concerned entities where the availability of renewable
power is less. Considering this the concerned state commission will have to fix the RPO at a

lower rate.

In order to overcome these difficulties and to enable the interstate transactions of RE based
power to fulfill the RPO, a new mechanism was proposed in NAPCC. So considering these the
Forum Of Regulators have evolved the REC mechanism at national level facilitating the

interstate transaction of RE power and thus further accelerating the growth of renewables.

As per the powers vested in the state commission by the EA2003, various state
commissions have announced the regulations for RPO. Many states have already announced the
final regulation as per the new model prepared by the CERC whereas for some states it is under
progress. The regulations are announced under “State Electricity Regulatory Commission
(Renewable Purchase Obligations And Its Compliance) Regulations, 2010.” In these regulations
all the states have to define the percentage separately for the solar and non solar power. Earlier
the states in its RPO regulations only the percentage of all renewable together was being

announced.

As per the model approved by the FOR, the regulation should necessarily contain the
following details,

e The renewable purchase obligation: in this section the commission is to describe
the quantum of purchase separately for the solar and non solar based power. It also
defines the years for which this obligation is specified.

e Certificates under the regulation of central commission: this section validates the
use of certificates issued as per the regulations made by the commission to fulfill the
obligations by the concerned entities. Also it necessitates the fulfillment of solar RPO
only by the solar certificates issued by the concerned agencies engaged by the state

commission.
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Till date only a few states has come up with this regulation. The other states are under
the process of notifying the regulations. The states which have not come up with the

regulations are following the older regulations on the RPO.
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10 RENEWABLE ENERGY CERTIFICATES

The EA 2003 puts the responsibility of promoting the renewable energy power.
Considering this they put the target for the distribution companies. But the targets differ in
different states. And also, this regulation does not recognize the purchase of renewable power
from other states in order to fulfill the RPO. Consequently the states having lesser RE potential
has to set lower RPO. In addition, the unit cost of RE based power is much higher than the
conventional sources of power. So while the RE abundant states don’t have any motivation to
generate more powers than required the RE scarce states cannot obtain power from the abundant
states.

10.1 OBJECTIVE OF REC

One of the main objectives of the NAPCCC was to fight global warming by use of
renewable sources in place of the conventional polluting energy sources. The same was also
done with the case of power generation. The NAPCC also envisages that the share of renewable
generation is to be increased to 15% in India. To achieve this target, the RE based generation is
to be increased at a faster rate. To achieve this target, the NAPCC mandates an instrument called
the Renewable Energy Certificates, the REC’s.

A REC is a paper or electronic instrument which represents the property rights to the
environmental, social, and other non-power qualities of renewable energy generation. REC and
its associated attributes and benefits, can be sold separately from the underlying physical
electricity associated with a renewable based generation source.

The REC’s help in meeting the challenges faced in implementation of the RPO regulations in
various states. It also will enable and recognize the interstate RE transactions. Such a mechanism
will also enable all the SERC:s to raise their States” RPO targets even if necessary resources are
not available in their own State. While effective implementation of inter-state transactions would
be primary objective for the REC mechanism in India, some of the other objectives identified for
REC mechanism are:

» Effective implementation of RPO regulation in all States in India

» Increased flexibility for participants to carry out RE transactions

» Overcoming geographical constraints to harness available RE sources
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Reduce transaction costs for RE transactions

>

» Create competition among different RE technologies
» Development of all encompassing incentive mechanism
>

Reduce risks for local distribution licensee.

10.2 OVERVIEW OF REC

REC, also known as green tags, is a way to sell the environmental attributes of renewable
power. The environmental benefits associated with the power generated by renewable energy
sources can be passed to the concerned by buying the certificates issued by the concerned

authority.

REC or the green tags are the tradable environmental commodities that provide the proof
that LMWh electricity was generated from recognized renewable sources like the solar, wind,
biogas, etc. The renewable sources generate more than electricity. It generates environmental
benefits in addition to electricity. Generating one megawatt energy from renewable energy
means reducing one megawatt electricity generation from fossil fuels, thus reducing carbon

dioxide emission. In this way, renewable energy creates 2 distinct products:

1. Commodity electricity

2. Environmental attributes, including reduced carbon dioxide emissions.

REC’s provide many benefits to consumers including reducing green house gases
emissions, meeting renewable energy obligations, etc. Since REC can be sold independently
from its associated energy, they offer more advantages relative to traditional green power

including:

e Lower cost

e Simplified transactions

Page | 21




What Is a Renewable Energy
Certificate (RECQ)?

Commodity
electricity
Renewable
power green power
generation Environmental

and
other attributes

e Avoided emissions
(e.g., CO2) per MWh
e Fuel source
e Location of generation
e Date of genemtion
Source: World Resources Institute

Figure 2: REC source: world research institute

The REC is issued when 1 megawatt hour energy is generated from the renewable
sources of power. The RE generator can sell the power generated to the distribution company
and the associated REC to the distributed company or to any obligated entities. The REC can be
sold to obligated entities to fulfill the RPO target for the entities in any other states. The purchase
of REC is recognized by the commission as a form to accomplish the RPO target. Thus the
REC’s can be used by an obligated entity to purchase renewable power from any other state to

achieve the fixed percentage of RE based power.

REC is a market based mechanism which helps in promotion of renewable energy and

also in the compliance of RPO through interstate RE transactions.

Under this, the cost of electricity generated from renewable resources is classified as the
cost of the conventional energy and the cost of environmental attributes. These environmental
attributes are traded as REC.
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Thus the promoters of RE based generation have two options with them, either to sell the
generated power at the preferential tariff determined by the respective commission or to sell the

power and the environmental attributes separately.

The following figure illustrates the mechanism of how RE power can be traded.

RE power

Electricity Environmental

Preferential tariff :
component attributes

Obligated entities Distributioncompany Obligated entities

Figure 3: Mechanism of REC Trading *

! CERC, REC Trading Report
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10.3 FRAMEWORK OF REC
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Figure 4: National Level Framework for REC

The above picture depicts the operational framework of the REC at national level. The

framework can be described in 7 steps as shown in the picture. The step starts with the

accreditation of the eligible RE generation plants. The accreditation is largely a onetime process

where in the generation plants are validated based on their renewable nature and the other pre

requisites to be eligible for the issuance of REC. the accreditation is done by a state level agency

which is appointed by the respective SERC. The accreditation process involves processing of

application, verification of projects, transfer of information, creation and operation of accounts,

etc. The most important eligibility criteria for issuance of certificates is that the generation

should be from one of the RE sources recognized by the MNRE like wind, biomass, small hydro,

solar, etc and connected to the grid. The eligible entity should also fulfill specific criteria

mentioned below to be eligible for registration under the REC mechanism at central agency.
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e The entity should not have any power purchase agreement to sell electricity at
preferential tariff determined by the appropriate commission.

e The agency should have obtained accreditation from State level agency.

e The electricity generation by such generating company is sold either (i) to a
distribution licensee at a price not exceeding the pooled cost of power purchase of
such distribution licensee, or (ii) to any other licensee or through power exchange or
to an open access consumer at a mutually agreed price.

Once the accreditation is done by the state agency, the entity shall apply for the registration
at central level. In order to avoid double counting only one central level agency will be

authorized to recognize the attributes of the renewable generators.

Central agency would receive information about injection of RE power by the accredited
RE generators through State Load Dispatch Centre (SLDC) via Regional Load Dispatch Centre
(RLDC) and local distribution licensee.

The eligible entity shall receive a certificate for a specified quantity of electricity generated
and injected into the grid. One REC will be issued for each 1 MWh of electricity generated from
renewable energy plants. RECs will be created as electronic records in a register (because
electronic documents are easier to track than paper documents). The issued certificates will be

credited to the registered account of the plant operator/owner.

The exchange of the REC will take place through the power exchanges approved by the
CERC. The obligated entities can buy REC through power exchange. The price discovery of
REC will be based on the demand and supply of the RECs in the market, subject to a forbearance
price (ceiling price) to be determined by CERC. REC exchange will be connected to the central

agency to keep record of all the transaction in the REC exchange.

It is proposed that a panel of auditors shall be empanelled by CERC at the central level.
The remuneration charges for such panel of auditors will be met out of the funds which Central
Agency may collect from eligible entities.

Central registry will furnish details of REC purchase and redemption to respective SERCs
to enable them to assess compliance by obligated entities and impose penalties on them, if

Page | 25




applicable. As evolved by the Forum of Regulators, there is a provision for enforcement
mechanism in the draft model regulation for SERCs under section 86 (1) (e) of the Act. As per
this provision, in the event of default, obligated entities would be directed to deposit the amount
required for purchase shortfall of REC at forbearance price (i.e. maximum price) of REC in a
separate fund, which cannot be utilized without approval of the concerned State Commission. In
addition to this enforcement mechanism the penalty under Section 142 of the Electricity Act
2003 would also be applicable to the obligated entity. The concerned State Commission can
empower an officer of the State Agency to procure required shortfall of REC at the cost and

expense of Distribution licensee.

As per the new regulation of CERC on REC mechanism, there are two types of certificates:
the solar REC for the power generated from the solar energy and the non solar REC for power
generated from renewable sources other than solar. This categorization of certificates has been
developed due to the recent advancements to promote solar power by making the solar RPO

mandatory. Thus the solar REC will enable the entities to fulfill the solar RPO.

The REC represents the environmental attributes of the RE power. The price of the REC is
discovered in the power exchanges based on the forbearance price determined by the CERC. The
forbearance price will be determined by the commission after analyzing the state wise power

purchase cost and the preferential tariffs determined by the respective commission.
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11 SOLAR PV POWER PROJECT

Sun is a permanent source of energy. The heat and light energy in the sunlight can be
converted into electricity using appropriate equipments. The sunlight can be directly converted
into electricity using the photovoltaic and indirectly by concentrating solar power, which is by

focusing the sun’s energy to boil water to produce electricity.

A photovoltaic cell converts light energy of sunlight into electric current using
photovoltaic effect. This technology uses silicon or other semiconductor material based “solar
cell” which is a device that can actively convert light energy emitted from the sun to electricity.
This electricity can then be used directly or stored in a battery for later use. The magnitude of the
electric current generated depends on the intensity of the solar radiation, exposed area of the
solar cell, the type of material used in fabricating the solar cell, and ambient temperature. Solar
cells are connected in series and parallel combinations to form modules that provide the required

power.
There are generally 2 types —

1. Crystalline Solar cells

2. Thin Film solar cells — made from amorphous silicon.
The various applications of SPV

1. Street lighting systems

2. Solar powered traffic signals

3. Information display systems

4. Power plants

5. Solar generators

6. Water pump
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Figure 5: Solar Radiation Distribution of India
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11.1 PROJECT HIGHLIGHT

e This project is based on the Chhattisgarh state because it’s a state of high solar radiation

of about 5.4kwh/m”2 & it promote the solar industry by keeping this sector at priority

industry in Chhattisgarh industry policy(2009-2014)

e In this project use generate 2 MW with CUFof 19%. Module used in generation are

import from china

e Financial structure of project is 70%:30%(debt-equity)

e Project is based on State Solar policy

11.2 SALIENT TECHNICAL FEATURES& SITE DEELOPEMENT

e MODULE & AUXILLARY

ELECTRICAL CHARACTERISTICS

Maximum Power WATT 315
Power Tolerance WATT
Maximum Power Voltage VOLT 37.04
Maximum Power Current AMPERE 8.37
Electrical Power Tolerance
Number Of By-Pass No S 3
NOCT at STC Degree centigrade 45+ 1
MECHANICAL CHARACTERISTIC
Junction box Type IP665
Cable Mm 4
Dimension Mm 1956x992x50
Weight Kg 23.6

Table 1: Specification of Module
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e INVERTER:

Rating AC Output power 250KVA
MPPT Range 450-820 VCD
Maximum efficiency 96%
Operating Frequency S50Hz £ 5%
Power Factor 0.99
Cooling Mode Wind cooling

Table 2: Specification of Inverter

e CALCULATION DETAILS OF SOLAR MODULES OVERALL RATINGS AND

No. OF SOLAR PANEL USED:

Total capacity of plant

2MW

Average sun available

6hr

Total power a day(watt-hr)

12000000watt-h/day

Maximum solar isolation in day

6.58kw-h/m”2/day

Total power/solar isolation 1823708.207
System inefficiency 20.00%

Each module power 315watt

Total power required 2188449.848
No. of module required(315w-p) 6947

Round figure 6960

Size of module 1975*988mm”2
Each strings 16Nos

No of strings 435Nos

Table 3: No. of Solar Module Used

For better efficiency and to utilize the inverter and other components better weshould consider

the no. of solar panel = 6960
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e SOLAR PV ARRANGEMENT & OVERALL SYSTEM RATING:

Rating of solar panel

Wattp (W) 315Wp
DC Voltage (Vmp(V)) 37.04V
DC Current (Imp (A)) 8.37A
Open Circuit Voltage (Voc (V)) 45.50
Short Circuit Current (Isc (A)) 8.65

Table 4: Rating of Solar Panel

e SETUP OF PANELS AS PER REQUIREMENTS

By calculation and the demand of the plant,

The total no. of solar pv panels to be used= 6947

From 6947 panels, total 6960 panels are considered to generate the required energy-2MW.

e CONFIGURATION DETAILS:

e 6960 panels are divided into 4 groups- each group containing 1740 solar panels.
e Ineach group, 1740 panels are further divided into 108 strings
e Each string contains 16 solar panels.

e ELECTRICAL CALCULATION:

Output voltage of each string

37.04x16=592.6 VDC

Output current of each string

8.17 ADC

Output voltage of each group

592.6 VDC

Output current of each group

8.17x108=882.36 ADC

Table 5: Electrical Calculation

Page | 31




e CALCULATION OF THE SHADING IN THE PV-GENERATORS DESIGN

The distance two neighbor module is evaluated as follows:-

/

Figure 2. Sun path and distance evaluation.

=

h = sina.L

C = cosa.l

Dy — distance between i-th and j-th row
a — modules tilt

L — length of the module

B — noon altitude of the sun

B =90- @5 (2}

@ — |atitude (equal to 42° for Bulgaria)
8= + 23.45" — in the summer (June 21)
&= - 23.45" — in the winter (December 22)
We use the smaller value of B to avoid shading w the winter.
The plus sign in equation 2. applies for the northern hemisphere, the negative
for the southern. Here @ is the latitude and B the declination of the sun, given by

Figure 6: Distance Between Module
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11.3 Clean Development Mechanism

The Clean Development Mechanism (CDM) is a project based mechanism that allows
public or private entities to invest in greenhouse gas (GHG) mitigating activities in developing
countries and earn a battlement credits, which can then be applied against their own GHG
emissions or sold in the open market. The CDM has the dual objective of reducing greenhouse
gas emissions and contributing to sustainable development in the host country. The Clean
Development Mechanism exploits the efficiency gap between industrialized countries and
developing countries. In order to understand the potential of the CDM, one needs to consider that
emission reductions through a CDM project are not assessed in absolute terms since developing
countries have no reduction commitments, but in relative terms: every new energy project is

compared to a forecast of future emissions, the baseline.

CDM benefit under Kyoto Protocol has been availed by many WPPs in India. Ministry of
Environment and Forest (MoEF) is the Nodal Agency and a National CDM Authority (NCDMA)

has been established. There are quite a few agencies with foreign tie-up available to assist in —

e Registration and Certification by MoEF and UNFCCC
e Trading of CER’s in market
Under the present conditions the net benefit available under long term contract is about Rs.
0.50 per kWh after meeting all expenses at several stages. IPP Owners with foreign tie-up are

likely to do trading at higher rate.

There is however some reservation regarding availability of this benefit beyond 2012.

PDD preparation DNA approval Validation Registration
(3 months) (2 months) (2 months) (2 months)

Figure 7: CDM Process

Page | 33




11.3.1 CDM Project Cycle

Carrying out a CDM project and receiving final registration by the CDM Executive Board

requires multiple steps. These steps are regarded as the CDM project cycle, and are put in place

in order to safeguard the actual climate benefits of CDM project activities.

The project cycle can be seen in the figure below:

Project Design Phase
R

&

Proje ct Cperation Phase
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' Project Cesign Docurment
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v

Certific gion f
Izauance of CER =

Figure 8: CDM Project Cycle

Source:Adapted from "Using the CDM into energy planning — A case study from South Africa", James-Smith, E

11.3.2 Project Design

This step involves developing a Project Design Document (PDD), which is a standard

format describing how the activity intends to fulfil the pre-requisites for registration as a CDM

project. The PDD consists of a general description of the project, its proposed baseline

methodology, a timeline and crediting period, a monitoring methodology, calculation of GHG

emissions by source and stakeholder comments. The host country Designated National Authority

(DNA) must issue statements on the PDD indicating that the government of the host country
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participates voluntarily in the proposed activity and that the project assists the host country in

achieving sustainable development.

11.4 Sharing of CDM Benefits

The Clean Development Mechanism (CDM) is a project-based mechanism that allows
public or private entities to invest in greenhouse gas (GHG) mitigating activities in developing
countries and earn abatement credits, which can then be applied against their own GHG
emissions or sold in the open market. For wind power producers, CDM benefits may become a
source of revenue which can improve their project IRR by 1-1.5% and can make the project
financially viable. CERC and different SERCs have declared sharing of the CDM benefits
differently between the DISCOMs and the Developers. The WPP developers should examine the
sharing of CDM benefits and its impact on the revenue in various states before arriving to a

conclusion of finalising the state of preference.

The regulations regarding sharing of CDM benefits between the developers and the
distribution licensees in different states are explained in the following table.

State Sharing of CDM benefits

CERC 100% to developers in the 1st year, reducing 10% every year till the

regulation, 2009 | sharing becomes 50:50 between developer and beneficiary.

Table 6: Sharing of CDM Benefits
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12 PROJECT COST

The main components of project cost areas follows

e Cost of land and site development

e Equipment cost
e Taxes & duties

e Civil work

e Erection &commissioning Expenses

e Overhead cost

e Interest during construction

e COST OF LAND & SITE DEVELOPMENT:

Components Cost Comments

Cost of land(barren) | 24.36 lakhs The cost of land varies with

3lakh/acre location so its average cost.

Stamp duty 0.30 lakh Sum of 5% of 5% of cost of
land and 1% of cost of land.

Registration fees 0 There is no registration fee for

solar

Table 7: Cost of Land

Stamp duty is free for economic developing area & economically backward area as per

Industrial policy 2009-2014

e EQUIPMENT COST:

Components Cost Comment

Solar module 315W 711.43 cost of module is in dollar
lwatt = 0.59$ include 17%
custom duty

Module Jn. Box 45 Used to save solar panel
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Power Gear arrangement

15

Power optimizer 12 Used to rectify current
generated form solar PV

Inverter 158 6 invertor each of 250KVA of
ABB

Cable 25 It contain HT/LT both

Mounting 90 quotation provided by
YSAGHT Company

Transformer 36 Step up of 440V/11KV

Generator Jn. Box 8

SCADA 20 Use for real time operation

Table 8: Cost of Equipment

If entrepreneur put a plant in SEZ area then import custom duty which is 17 % of module

cost should be grant.

e TAXES&INSURANCE:

Components Cost Comments

Insurance cost 18 Depend upon the cost of
equipment

Sale tax 22.40 2% of equipment cost

Quiality certificate 2.5 For 1SO9001

VAT 0 Free for solar business

Table 9: Tax and Insurance
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CIVIL WORK:

Components Cost Comment

Fencing 141 Rs 59/ running feet as per PWD
Weather station 5

Dainage sysytem 38.06 Rs1600/feet for RCC made as per PWD
Road 20

Building (control room) 40

Table 10: Civil Work Cost

ERECTION AND COMMISSIONING:

Component

Cost Comment

Erecting testing and

commissioning

44.81 Estimate as a 4% of

equipment cost

Site supervision 3
Operator training 6
Service tax 5.53 12.36% of Erection and

Commissioning cost

Table 11: Erecting and Commissioning Cost

It may vary with site location and ability of skilled labor

e OVERHEAD COST:
Component Cost Comment
Establishment of EPC cost 3.38 Its cost is 0.25% of EPC cost
Design and Engg. 3.38 Its cost is 0.25% of EPC cost
Consultancy Cost
Audit and accounting cost 3.38 Its cost is 0.25% of EPC cost

Table 12: Overhead Cost
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13 INCENTIVE AGAINST EXPENDITURE

o There are various incentive provided by government to promote this sector which

increase the IRR of project.

13.1 INTREST ON LOAN

Area

General

ST/SC

In economically Developing

areas (as per appendix-6)

50% of the total interest,
paid up to 5 years to the
industries established by the
entrepreneurs of general
category maximum limit is

Rs. 20 lacs p.a.

75% of the total interest
paid up to period of 7 years
to the industries established
by the entrepreneurs of
scheduled caste/scheduled
tribe category, maximum

limit is Rs. 40 lacs p.a.

In economically backward

areas (as per appendix-7)

60% of the total interest,
paid up to 7 years to the
industries established by the
entrepreneurs of general
category maximum limit is

Rs. 40 lacs p.a.

75% of the total interest

paid up to period of 7 years

to the industries established

by the entrepreneurs of
scheduled caste/scheduled
tribe category, maximum limit

is Rs. 60 lacs p.a.

Table 13: Subsidy on Loan

Page | 39




13.2 FIXED CAPITAL INVESTMENT SUBSIDY

In economically Developing

areas (as per appendix-6)

30% of the fixed capital
investment to the industries
established by the
entrepreneurs of general
category maximum limit is
Rs. 60 lacs.

40% of the fixed capital
investment to the industries
established by the
entrepreneurs of scheduled
caste/scheduled tribe
category, maximum limit is
Rs. 80 lacs.

In economically backward

areas (as per appendix-7)

30% of the fixed capital
investment to the industries
established by the
entrepreneurs of general
category maximum limit is
Rs. 80 lacs.

40% of the fixed capital
investment to the industries
established by the
entrepreneurs of scheduled
caste/scheduled tribe
category, maximum limit is
Rs. 120 lacs.

Table 14: capital investment subsidy

13.3 DIVERSION IN LAND USE

Only eligible new micro and small industries (general & priority industry) shall be given

full exemption in land diversion fee from the fee for change in land use up to a maximum limit

of 5 acres land.
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13.4 QUALITY CERTIFICATION SUBSIDY

The eligible micro, small & medium industries (general & priority industry) established in
the state shall be reimbursed 50% of the amount spent in obtaining ISO— 9000, ISO -14000 or
other similar national/international certificate up to a maximum limit of Rs.1 lakh. The amount
for industries established by the scheduled caste/tribe category will be 60% of the amount spent

up to a maximum limit of Rs.1.25 lakhs.
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14 FINANCIAL MODELING

14.1 INTRODUCTION

1. Financial modeling is an integrated part of financial planning.
2. It uses the past data to estimate the financial requirements.

3. The model makes it easy for the financial managers to prepare financial forecasts.

e FINANCIAL MODEL HAS THREE PARTS:

l. Input
Cost related to the Project.

. Guidelines of regulator related to the Project

1.
2
3. Terms and condition of the company.
4. Existing financial rules & regulations.
5

. Taxation and Corporate laws.

I1. Model

1. It defines the relation between financial variables and develops appropriate
equations. E.g. net working capital and fixed assets investment may be related

to sales.
2. When one independent variable changes the corresponding variable also

changes.

I11. Outputs

1. Applying the model equations to the inputs, output in the form of projected or
preformed financial statements are obtained.

2. The output shows the investment and funds requirements given the sales
objective and relationship between the financial variables.

3. The use of excel applications can help develop the financial model.
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14.2 OBJECTIVE

1.

2.

The objective should be that the financial model should be simple so that it does not
lose sight of critical parameters and decisions.
A complicated model may distract attention from real strategic issue.

14.3 NEED FOR FINANCIAL MODEL

1.
2.
3.

Transactions (e.g. receipts of the bills, incentives, penalties)

Investments — new plant, machinery, facilities or financial investments.

Corporate finance — to assist in deciding the best capital/corporate structure of a
company.

Project financing — if borrowing money, banks will usually wants to see a model,
which shows the borrower will be able to meet the repayments, and stay within the
covenants set by the bank.

What-if scenarios — to forecast the potential outcomes of available Courses of action.

14.4 PURPOSE OF FINANCIAL MODEL

1.

Many assumptions have to be made when developing the model and its user will have
greater confidence in it if the assumptions are stated explicitly.
A common reason for building a model is to test the sensitivity of a business case to

uncertainty about key drivers, so give some thought to the flexibility required.

14.5 ADVANTAGES

1.

It makes financial forecasting automatic and saves the financial manager’s time and
efforts performing a tedious activity.
Financial planning model helps in examining the consequences of alternative

financial strategies.

14.6 APPLICATIONS

1.

It establishes the relationship between financial variables and targets, and facilitates

the financial forecasting and planning process.
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2. The financial model can be improved by including many more financial variables e.g.
assets as current assets and fixed assets, borrowings as long term and short term

borrowing components.

14.7 ASSUMPTIONS FOR FINANCIAL MODELLING
14.7.1 USEFUL LIFE

RE Tariff Regulations defines’ useful life’ in relation to a unit of a generating station
(including evacuation system) to mean the following duration from the date of commercial

operation (COD) of such generation facility .

For solar pv plant useful life is 25 year

14.7.2 DISCOUNT FACTOR

The discount factor considered for this purpose is equal to the Post Tax weighted average
cost of the capital on the basis of normative debt: equity ratio (70:30) specified in the
Regulations. Considering the normative debt equity ratio and weighted average of the post tax

rates for interest and equity component, the discount factor is calculated.

Interest Rate considered for the loan component (i.e.70%) of Capital Cost is 13.00% (as
explained later). For equity component (i.e. 30%) rate of Return on Equity (ROE) considered at
Post Tax ROE of 16% considered. The discount factor derived by this method for all
technologies is 10.95% ((13.0% x 0.70 x (1 - 32.445%)) + (16.0% x 0.30)).

14.7.3 RETURN ON EQUITY

RE Tariff Regulations provides that the value basefor the equity shall be 30% of the
capital cost for generic tariff determination. Sub-Regulation (2) of the said Regulation stipulates
the normative return on equity (ROE) asunder:

a) 20% per annum for the first 10 years, and

b) 24% per annum from the 11th year onwards
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14.7.4 INTREST RATE

For the purpose of computation of tariff, the normative interest rate shall be considered as
average State Bank of India (SBI) Base rate prevalent during the first six months of the previous
year plus 300 basis points

14.7.5 DEPRECIATION

Depreciation per annum shall be based on ‘Differential Depreciation Approach' over loan
period beyond loan tenure over useful life computed on ‘Straight Line Method’. The
depreciation rate for the first 12 years of the Tariff Period shall be 5.83% per annum and the
remaining depreciation shall be spread over the remaining useful life of the project from 13th
year onwards. The Salvage value of the asset shall be considered as 10%and depreciation shall

be allowed up to maximum of 90% of the Capital Cost of the access.

14.7.6 INTEREST ON WORKING CAPITAL

The Working Capital requirement in respect of Solar photo voltaic power projects shall

be computed in accordance with the following

(a) Operation & Maintenance expenses for one month;
(b) Receivables equivalent to 2 (Two) months of energy charges for sale of electricity
calculated on the normative CUF;

(c) Maintenance spare @ 15% of operation and maintenance expenses

Interest on Working Capital shall be at interest rate equivalent to the average State Bank
of India Base Rate prevalent during the first six months of the previous year plus 350 basis

points”.
14.7.7 OPERATION AND MAINTENANCE EXPENSES

RE Tariff Regulations provides that the normative O&M expenses for solar PV projects
for the year 2012-13 shall be 11 Lakh per MW which shall be escalated at the rate of 5.72% per

annum over the tariff period for determination of the levellised tariff. Accordingly, O&M
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expense norm for solar PV power project as 11.63 Lakh/MW for FY 2013-14 has been

considered

14.7.8 CAPACITY UTILISATION FACTOR

The CUF of solar pv plant is 19%

14.8 COMPONENT OF FINANCIAL MODELING
14.8.1 THE PROFIT AND LOSS ACCOUNT

The profit and loss account, also known as the income statement, is a financial statement
for companies that indicate how net revenue (money received from the sale of products and
services before expenses are taken out) is transformed into net income (the result after all
revenues and expenses have been accounted for). The purpose of the income statement is to
show managers and investors whether the company made or lost money during the period being

reported.

Income statements should help investors and creditors determine the past
performance of the enterprise; predict future performance; and assess the risk of achieving

future cash flows.

The main components which constitute the P&L account are the net revenue and the
net expenses. The revenue for the solar power plants in this case includes the revenue from
sale power through PPA. As for this case no other revenue other than the cost of sale of

power is available. So this remains the net revenue also.

The main expense in this project is the O&M expense which is defined as a fixed
percentage of the total capital cost. The profit before interest and tax is calculated by

subtracting the expenses and the depreciation from the net revenue.

The interest on loan and the interest on working capital is then removed from PBIT to
get the profit before tax, the book profit.
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14.8.2 TAXSHEET

The tax is calculated here as per the income tax rules i.e. the corporate tax is not

applicable for 10 years because of 10 year tax holiday to the transmission projects.

In computation of tax the depreciation is added to the PBT and then the depreciation
as per the income tax law on the various fixed assets are applied and then subtracted from the

(PBT + Depreciation), then we get the taxable income.

The years in which company avails tax holiday and pays MAT, the tax paid by the
company as MAT enable company to get credits equivalent to the MAT paid during tax

holidays and company can use these credits during subsequent years.

14.8.3 CASH FLOW STATEMENT

In financial accounting, a cash flow statement is a financial statement that shows a
company's incoming and outgoing money during a time period (often monthly or quarterly).
The statement shows how changes in balance sheet and P & L accounts affected cash and
cash equivalents, and breaks the analysis down according to operating, investing, and
financing activities. As an analytical tool the statement of cash flows is useful in determining

the short-term viability of a company, particularly its ability to pay bills.

People and groups interested in cash flow statements include

I.  Accounting personnel, who need to know whether the organization will be able to
cover payroll and other immediate expenses.

Il.  Potential lenders or creditors who want a clear picture of a company's ability to

repay.
14.8.4 BALANCE SHEET

A balance sheet is a statement of the book value of all of the assets and liabilities
(including equity) of a business or other organization or person at a particular date, such as
the end of a "fiscal year." It is known as a balance sheet because it reflects an accounting

identity: the components of the balance sheet must (by definition) be equal, or in balance; in
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the most basic formulation, assets must equal liabilities and net worth, or equivalently, net

worth must equal assets minus liabilities.

A balance sheet is often described as a "snapshot" of the company's financial
condition on a given date. Of the four basic financial statements, the balance sheet is the only

statement which applies to a single point in time, instead of a period of time.

14.9 COMMON ECONOMIC PARAMETER

For the purpose of study two economic parameters have been used. These are internal rate
of return (IRR) and net present value (NPV). Let us understand the basic definition of these

economic parameters.

14.9.1 INTERNAL RATE OF RETURN (IRR)

The discount rate often used in capital budgeting that makes the net present value of all
cash flows from a particular project equal to zero. Generally speaking, the higher a project's
internal rate of return, the more desirable it is to undertake the project. As such, IRR can be used
to rank several prospective projects a firm is considering. Assuming all other factors are equal
among the various projects, the project with the highest IRR would probably be considered the

best and undertaken first. IRR is sometimes referred to as "economic rate of return (ERR)".

14.9.2 Net Present Value (NPV)

The difference between the present value of cash inflows and the present value of cash
outflows. NPV is used in capital budgeting to analyze the profitability of an investment or
project. NPV analysis is sensitive to the reliability of future cash inflows that an investment or

project will yield.

FORMULA:

=1 (1+r)
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14.9.3 THE DISCOUNT RATE

Choosing an appropriate discount rate is crucial to the NPV calculation. A good practice
of choosing the discount rate is to decide the rate which the capital needed for the project could

return if invested in an alternative Venture.
14.9.4 DEBT SERVICE COVERAGE RATIO (DSCR)

The debt service coverage ratio, or debt service ratio, is the ratio of net operating income to
debt payments on a piece of investment. The higher this ratio is, the easier it is to borrow money
for the property. The phrase is also used in corporate finance and may be expressed as a
minimum ratio that is acceptable to a lender; it may be a loan condition, a loan covenant, or a

condition of default.

In corporate finance, it is the amount of cash flow available to meet annual interest and

principal payments on debt, including sinking fund payments.

IN GENERAL, IT IS CALCULATED BY:

Or,

14.9.5 WEIGHTED AVERAGE COST OF CAPITAL (WACC)

The weighted average cost of capital (WACC) is used in finance to measure a firm's cost
of capital. This has been used by many firms in the past as a discount rate for financed projects,
as the cost of financing (capital) is regarded by some as a logical discount rate (required rate of
return) to use. Weighted Average Cost of Capital is the return a firm must earn on existing assets

to keep its stock price constant and satisfy its creditors and owners.
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The weighted average cost of capital is defined by:

(—) (=)

Where, K=D+E

And

¢ = weighted average cost of capital %

y = required or expected rate of return on equity, or cost of equity %

b = required or expected rate of return on borrowings, or cost of debt %
tc = corporate tax rate %

D = total debt and leases currency

E = total equity and equity equivalents currency

K = total capital invested in the going concern currency
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15 KEY FACTORS AFFECTING IRR / NPV

Various factors have been considered to study and observe their affect on IRR/NPV.

Separate study has been made for Equity IRR and Project IRR. The factors considered in the

whole study are:

e FOR PROJECT IRR/NPV:
While calculating project IRR/NPV, following factors are considered:

(0]

o O O o o

Capital cost

O&M cost

Sale of energy/energy output
PPA rate

PPA escalation rate

O&M escalation rate

e FOREQUITY IRR/NPV:
While calculating equity IRR/NPV, following factors are considered:

Equity

O&M cost

Sale of energy/energy output
Debt-Equity ratio

Loan term
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16 BARRIERS IN DEVELOPMENT OF THE PROJECT

The project has been identified with some barriers as mentioned below:

(a) Higher capital cost — The initial capital investment of the project is so high compared to
other conventional power Project, so per MW cost is high.

(b) Low Capacity Utilization factor — the total unit generation is low compared to other
electricity generation system, because maximum of 6 hours in a day plant gets the solar

light and generates the power.

The project being first of its kind in the state, there could be more risks and barriers which

might surface as the project progresses and it is difficult to enumerate all at this stage.
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17 BENEFITS OF GRID CONNECTED SOLAR PV POWER
PLANT

(a) Power from the sun is clean, silent, limitless and free

(b) Photovoltaic process releases no CO2, SO2 or NO2 gases which are normally associated
with burning finite fossil fuel reserves and don’t contribute to global warming.

(c) Photo voltaic are now a proven technology which is inherently safe as opposed to other
fossil fuel based electricity generating technologies.

(d) No fuel is required for generation, so fuel cost of power generation is zero.

(e) Solar power shall augment the needs of peak power needs

(F) Increase the grid reliability i.e., voltage and frequency

(9) Solar Powered Grid Connect Plants can act as tail end energizers, which in turn reduces
the transmission and distribution losses.

(h) Provides a potential revenue source in a diverse energy portfolio

(i) Assists in meeting renewable portfolio standards goals

(1) Generation of electricity from Solar PV is totally free of Green House Gas emission.
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18 CONCLUSION AND SUGGESTION

For increased demand for the power in the country with industrialization and economic
growth, the country needs to scale up the power generation. For this the government has come up
with new initiatives in promoting the renewable sector. With the announcement of solar mission
the opportunity in the solar sector has increased. The introduction of the REC mechanism in the
country which will be soon established will make the transaction of RE easy and the RPO can be
met without any further problem. These initiatives taken by the government is expected to
increase the proportion of renewable energy in the power sector soon With the release of solar
power policy in Chhattisgarh, the solar market will soon grow in the state.

State policy does not promote this sector in developed place and problem regarding

developing & backward area is lack of infrastructure foe evacuation of power.

Govt. is not providing any subsidy scream for stand-alone system in rural area.
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20 ANNEXURE

TOTAL CAPEX

Project Cost 1362.36 lacs
IDC 23.46744 lacs
TOTAL 1385.82 lacs
CAPITAL

STRUCTURE

Equity(30%) 415.7467 lacs
Debt(70%) 970.0757 lacs
FINANCIAL

ASSUMPTIONS

Intrest on loans 12.70%

Intrest on working capital | 13.20%

PROFITABILITY

INDEX

Project IRR 21%
Equity IRR 20%
Minimum DSCR 1.35
Maximum DSCR 1.40
Average DSCR 1.37

Page | 56




