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ashing on the Sun: Financial attractiveness of
On-grid Solar PV and Thermal projects in India
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Introduction

Many experts believe solar energy would meet about 15% of
global energy requirements by 2050. India uniquely placed with
radiation of 240-300 sunny days can certainly be a sustainable
resource. As per the 11" renewable energy five year plan the
government estimates the solar energy market to reach $2.5
billion in 2012. Recognising the same, Government of India has
announced Jawaharlal Nehru National Solar Mission project. The

mission targets 1,100 MW grid power including roof-top by 2013.

The focus of the Mission till 2013 is more on scaling utility power generation, and hence NVVN has been created to
bundle equivalent MW of thermal power. The scheme has announced generation based incentives of Rs 12 for PV solar
and Rs 10 for solar thermal projects.. The power purchase agreements would be till 25 years. To ensure financial
viability, the mission has announced generation based incentives that ensure utility pays a minimum of Rs5.5/unit
increasing annually at the rate of 3%. The scheme supports solar power costs upto Rs 15/KwH, limited to only 50 MW of
total capacity in the country. States such as Rajasthan, Gujarat have announced state level schemes to support
additional capacities.

The scheme also announced a generation based subsidy for the power producers provided by a state utility for ten years.
Since state utilities have to buy energy from solar plants, several state electricity regulatory boards are setting up
preferential tariff structures. Some of the states that already have their proposals in place are Rajasthan (Rs. 15.6 per
kWh), West Bengal (Rs, 12.5 per kWh), Punjab (Rs. 8.93 per kWh) and several other states exploring his possibility. Aside
from this, the Indian Renewable Energy Development Agency (IREDA) provides revolving funds to the financing and
leasing companies that provide funds for the purchase of solar PV systems. Additional incentives include lower import
duties on raw materials, 80% accelerated depreciation and excise duty exemption on certain devices. The mission
targets 20,000 MW of solar power by 2022 and in the first phase (2010-2013) the target is to reach 1,1000 Mw of grid
connected solar power. There is an apprehension in some quarters that the level of support announced is not adequate
enough to attract large players to enter the market. The objective of this study is to present the financial viability of Solar
PV and Solar thermal projects in India.

Financial Viability of PV Solar

Project cost for a solar PV would be anywhere between Rs 19 - 23 crore for a 1MW plant. Due to the high gestation
period, most projects are developed in phases. Typically, most developers attempt 1MW and later add capacities. This
enables sustained cash flows during the gestation period of the project and decreases the overall financial burden of the
project.

The land requirement for a PV solar in India would be anywhere between 1 ¢ 2 hectares for a 1 MW plant. It is also
mandatory for PV solar developer to hold 1hectare of land for every 1 MW of solar power he generates this is as per the
guidelines of NVVN. The annual operation and maintenance cost of the plant is typically around Rs 9 ¢ 10 lakhs with an
escalation of 5.5 to 6 % every year. The escalations factor captures the wear and tear, repairs, etc. The depreciation of
plant is assumed at 7 %/annum for the 1*' 10 years and 1.33% from the 11" year onwards. The capital structure for the
PV solar project is in the ratio of 70:30. 70% funded through debt financing and the remaining 30 % as equity capital. The
debt structure is mostly financed through project financing or rupee term loans (RTL), the debt equity structure may vary
by5%-Mm2 o0FaASR 2y (KS ThpitaDtsridf to2aNdba PV hddiehilis Rs216 whitthincludes state grid
subsidy and GBI. The tariff may vary from state to state and project to project based on the different policy formulated by
the state agencies for the PV solar industry. The maximum subsidy will not be more than Rs 12. The total annual power
generation of the plant can vary from 1.4 to 1.6 Kwh/annum. The efficiency of the plant will vary based on the technology
deployed in the plant and supplier of the equipments. The real efficiency of a PV solar plant is anywhere between 14% -
16%.



Financial analysis for a solar thermal technology

Project cost for a solar thermal would be anywhere between Rs
23 - 25 crore for a 1MW plant. Due to the high gestation period
it is always recommended installing the project in Phases. Most
developers prefer parabolic dish technology as it has many
advantages in terms of efficiency, operation and maintenance
cost of the project. Moreover, the technology can be
implemented in the remotest areas (including deserts) with no
requirement of water or power to operate the sterling engines
and requires very less amount of water for cleaning the systems.

The land requirement for a solar thermal in India is around 1 ¢ 2 hectares for a 1 MW plant. It is also mandatory for PV
solar developer to hold lhectare of land for every 1 MW of solar power he generates this is as per the guidelines of
NVVN. The annual operation and maintenance cost of a typical thermal plant is around Rs 3 ¢ 3.5 lakhs with an escalation
of 5-6 % every year. The depreciation of the plant may vary from 5% to 6% for first 10 years and 2% from 11" year
onwards. The capital structure for the thermal solar project is in the ratio of 70:30. The debt structure is mostly financed
through project financing or rupee term loans (RTL), the debt equity structure may vary by 5% - 10% based on the
AY @S PdrtdINITRe tariff for thermal solar projects may vary state to state. A tariff of Rs 18 with breakup of state
grids and subsidies from CERC is more realistic. The maximum subsidy will not be more than Rs 12. The total annual
power generation of the plant is considered at 2.13 million Kwh annually. The efficiency of the plant will vary based on
the technology deployed in the plant and supplier of the equipments. Most developers consider efficiency at 90% for the
1% 10 years and 80% for the remaining life of the plant. The efficiency of a PV solar plant is anywhere between 22%- 24%.
Most solar projects would consider two sources of revenue: revenues from the sale of power, and CDM benefits availed
per year. From taxation angle, solar PV project are exempt under section 80 IA of income tax act. The tax rate considered
is 33.66%. The rate considered for MAT (i.e. minimum alternate tax) is 11.33%.

From project finance perspective, following ratios are useful to evaluate the viability of the solar power projects.

Average Debt service coverage ratio (ADSCR): is a good measure to estimate the available cash flows during a particular
period to services the debt obligation during the given period. An ideal ADSCR is 2x the cash flows.

Loan life coverage ratio (LLCR): measures the cash flows available during the loan period that can service the outstanding
debt obligations. Higher the ratio is better.

Project life coverage ratio (PLCR): measures the cash flows available during the life of the project that can service the
outstanding debt obligations. For lenders this is a useful measure, higher the ratio better it is.

Financial attractiveness: Investor perspective

The solar power project from the investors point is an attractive investment. The projects are well balanced with good
incentives offered by CERC and state incentives. The Investment yield in the solar projects has been typically good with
an average IRR of 14% to 16% for the equity holders and project IRR of 20% making it viable for power companies and
strategic investors to take the risk and invest in such green projects that can solve the future energy crises that India has
been facing. The cost of solar projects are expected to decrease over the years and this would eventually make solar
projects cost in par with coal by 2020 and this can help India increase their share in the solar energy and solve major
energy crises. DSCR in the case of the solar PV in the initial years are low as the cash flow streams gain momentum from
the 2™ year onwards. DSCR for solar a thermal project initial has been low DSCR mainly due to high cost of
investments/high initial cash out flows in comparison with PV solar. In the case of PV solar the PLCR is considerable good.
In the initial stages of the project the PLCR is at 1.49 times the cash flows and increases up to 16.80 times the cash flows.
The availability of cash to services the debt over the life of the project is quite encouraging.



From the lenders perspective the PLCR is an ideal curve and the project looks optimistic for the bankers to lend credit
for solar PV project. The PLCR in the case of the thermal project is good with initial services ratio being at 1.41 times
and then increases to 16.22 times during the termination of the debt repayment. The project is viable with enough
buffers liquid cash flows to services the outstanding debt. PLCR of thermal in comparison with PV solar is low mainly
due to high project cost. Solar thermal would be better off when operated at larger scales as the efficiency levels in
the project are high in comparison to PV solar technology.

Sponsor (Investee):

¢CKS az2fl N LINP2SOl FNRBY (KS LRAYyld 2F Ay@gSaisSSqQa Aia
good sustained cash flow to serve the equity investors as well as the debt obligations. An investee looking for
investment s in solar can get an average ROE of 14% considering an investment period of 8-10 years in the solar
project. The solar project model is completely different when it is up and running where the running cost of the project
is very low and this provides good cash buffer 2 NJ 4§ KS Ay @SaiSS G2 3sSd | 3A22R
solar project is good strategic investment from the 10" year onwards where the cash flows to serve equity is high with
less burden of debt. The LLCR in the case of the solar PV project is fairly positioned at 1.05 times the cash flows at the
initial start of the projects. As the project progress the cash flows considerable increases and in return increases the
availability buffer liquid cash for servicing debt. The LLCR notches almost 2 times the outstanding debt during the last
repayment. The LLCR in comparison to solar thermal project looks better mainly due to high initial capital investments.
The LLCR in the case of the thermal project is initially low in comparison to PV solar as the cash flows are initially low
due to high cash out flow / high capital investments which have made LLCR slightly lower than the PV solar LLCR. In the
case of the project the LLCR is fair the initial LLCR has been equal (1 time) to service the debt obligations. As the project
progress the LLCR increases with high cash inflows and lower debt obligations to service. LLCR of the thermal project is
almost on par with solar PV project during the closure of the loan obligations. The LLCR stands at 1.73 times
completion of the loan period. The LLCR curve looks ideal from a lenders perspective. The LLCR curve gives a viable
outlook for the project and lenders can easily come forward in lending such projects.

Table 1: Key ratio of Solar PV and Solar Thermal 1 Mw Plants in India

Ratios - PV solar Year -10
DSCR 0.97 1.02 1.08 1.14 1.21 1.30 1.40 1.51 1.66 1.83
LLCR 1.17 1.30 1.34 1.40 1.45 1.51 1.58 1.66 1.74 1.83
PLCR 1.37 2.42 2.66 2.96 3.37 3.92 4.75 6.11 8.79 16.80
thermal

DSCR 1.00 1.04 1.09 1.15 1.21 1.28 1.37 1.46 1.58 1.73
LLCR 1.18 1.28 1.32 1.36 1.41 1.46 1.52 1.58 1.65 1.73
PLCR 1.41 2.39 2.62 2.92 3.30 3.84 4.63 5.93 8.52 16.22

Conclusion

Developers of the solar power projects can pursue different business models based on the scarcity of power in that
particular region. Such models can go up to the extent of usage based billing to the end consumers. While on-grid
generation and NVVN distribution model is the most prominent one, we expect developers to explore others blends
soon. From an investors perspective solar energy is moderately risk borne with initial heavy capital investments in plant
and thereafter when the plant is up and running it generates enough cash flows to serve the investors and the lenders.
From an investors perspective the solar projects are attractive. In conclusion, investments in solar energy are financially
viable and attractive for both institutional lenders such as banks, etc and investors.
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