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Figure 57: Competitively bid solar power tariffs are much lower than coal-based power tariffs
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Note: TPP — Thermal power plant; INNSM — Jawaharlal Nehru National Solar Mission; W.A. — Weighted average levelised tariffs
Source: Details of Case | bids, Bidding of power from stressed assets, CEA; CRISIL MI&A Consulting

However, while looking at solar tariffs, one will have to increasingly factor in grid integration costs as the penetration
level of renewable energy increases. This is expected to increase the procurement cost from solar power plants.

5.2.3.2 Strong government thrust

The Gol has laid significant emphasis on climate change, for which it provided a framewaork, National Action Plan on
Climate change (NAPCC), in 2008, where it proposed an eight-pronged strategy — National Solar Mission (NSM),
energy efficiency, sustainable habitat, water planning, Himalayan ecosystem, afforestation, sustainable agriculture,
and strategic knowledge on climate change. As can be seen, the Gol has laid significant emphasis on solar power.
This is also evident from the 100 GW out of 175 GW target set out by the Gol. Government support to the solar sector
in India is reflected by the following:

National Solar Mission

Central-level allocations under NVVN Batch Il, JINNSM Phase Il Batch Ill and IV have been almost entirely
commissioned.

Operational support to execute solar projects

Apart from providing incentives, the government has lent significant support to the solar power sector for execution
of projects.

Solar parks: One of the most important initiatives by the Gol has been setting up solar parks in the country. This is
critical given the land-intensive nature (~5 acres required per MW of solar PV) of solar projects, coupled with low
average holding (1.16 hectare) per person in India. Under the Solar Park Policy released in September 2014, the
government planned to prepare land banks for 20,000 MW of solar projects across 25 states. The capacity of the
scheme was doubled from 20,000 MW to 40,000 MW on March 2017, to set up at least 50 solar parks by fiscal 2022.
Such parks significantly reduce construction/ execution risk as they include a contiguous parcel of land, evacuation
infrastructure (HV/EHV substation evacuating to state grid substation), and other ancillary infrastructure and utilities
such as road, water, and drainage.
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Currently, 25 states, including Andhra Pradesh, Madhya Pradesh, Gujarat, Rajasthan, Uttar Pradesh, Karnataka,
Telangana, West Bengal, Chhattisgarh, Tamil Nadu, Jammu and Kashmir, and a few north-eastern states, have
started preparing land banks for solar parks, either through their own implementing agencies or through joint ventures
with SECI. As per the available information on CEA, 50 Nos. Solar Parks / UMREPPs of aggregate capacity of 39,785
MW have been envisaged for development in the country as of June 2024. Out of 39,785 MW, 22,489 MW is awarded
(Of these, the capacity of 11,416 MW has already been commissioned while 11,073 MW capacity is under

construction) and 17,296 MW is under award/tendering process.

Table 23: State wise solar park approved capacity (MW)

Total Capacity .
N:_ime O.f U S Capacity of Under Capacity Capacity Capacity
in which Solar under e
Sr. No. Solar Park/ Award / Awarded . Commissioned
Parks/UMREPPs . construction
are located UMREPP Tendering (MW) (MW) (MW)
(MW) (MW)
1 | Andhra Pradesh 4,200 1,150 3,050 0 3,050
2 | Chhattisgarh 100 0 100 0 100
3 | Gujarat 12,150 2,770 9,380 8,405 975
4 | Himachal Pradesh 53 53 0 0 0
5 | Jharkhand 1,089 859 230 230 0
6 | Karnataka 2,500 500 2,000 0 2,000
7 | Kerala 155 50 105 5 100
8 | Madhya Pradesh 4,780 2,172 2,608 958 1,650
9 | Maharashtra 1,100 850 250 250 0
10 | Mizoram 20 0 20 0 20
11 | Odisha 340 300 40 40 0
12 | Rajasthan 9,568 5,292 4,276 1,185 3,091
13 | Uttar Pradesh 3,730 3,300 430 0 430
Total 39,785 17,296 22,489 11,073 11,416

Source: MNRE, CRISIL MI&A Consulting

Although the potential of solar energy is high, there exist a few challenges, which are critical to achieving rapid growth

of solar power.

Availability of contiguous parcels of land — With rapid capacity additions and stiff competition, it becomes
imperative for developers to acquire land at competitive costs and in areas with high levels of solar irradiance. The
40 GW solar park scheme is facilitative in this aspect; however, beyond that capital costs and, hence, tariffs do
fluctuate state to state depending on land prices and irradiance quality.

Adequacy of evacuation infrastructure — Grid integration of renewables is key to the growth of the sector.
Instances of delay in readiness of transmission infrastructure at solar parks have caused concern amongst
developers. However, an aggressive roadmap to add an incremental ~100 GW via new schemes and existing
available capacity to the grid should be adequate for the expected additions. However, timely execution is critical.

Availability of low-cost capital — With the emergence of several large players in the sector, scale and experience
have aided fundraising to an extent, especially with the backing of several foreign investors. However, a weak rupee,
conservative risk appetite of lenders and other added cost pressures make it imperative for developers to maintain
prudent capital management to sustain over the long term. To mitigate this, developers have been tapping alternative/
new routes to raise money from time to time.
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Availability of debt and equity finance to the solar sector

To facilitate growth of renewable energy and, in particular, the solar power sector, the Gol has provided several fiscal
and regulatory incentives to developers. These incentives have been elaborated below.

Some steps taken by the government to ensure availability of low-cost finance are as follows:

e Funding from lending institutions such as IREDA and PFS: Government financial institutions such as PTC India
Financial Services Limited (PFS), Rural Electrification Corporation (REC) and Indian Renewable Development
Agency (IREDA) are also financing many solar projects. As of December 2023 (9MFY24), REC has sanctioned
Rs. 1250.54 billion loans to RE incl. large hydro. Further, for IREDA, the cumulative sanctions as of March 2023
stood at Rs. 1,025 billion for RE incl. large hydro.

e Green bond / masala bonds market: A green bond is like any other bond; however, it invests the proceeds to
support green energy or renewable energy projects. The tenure of the bonds typically ranges from 18 months to
30 years and currently they are being issued for a tenure 5 year and 10-year tenure. India is the second country
after China to have national-level guidelines for green bonds; in India’s case, they were published by SEBI. The
green bonds may be issued by the national government; multilateral organisations such as Asian Development
Bank, the World Bank or the Export-import (EXIM) bank of the country; financial institutions; and corporations.
Some recent instances of green bond issuances in India are given below:

Figure 58: Yields of recent green bond issuances

IRepA sep-17) NG
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Renew Power (Jun-19) _ 6.5%
Greenko Energy (Jul-19) [ NG 55
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ReNew Power (Jan-20) _ 5.90%
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Hero Future Energies (Mar-21) _ 4.25%
Azure Power (Sep-21) _ 3.57%
Parampujya Solar Energy (Feb-22) _ 7.83%
Gol Sovereign Green Bonds (Jan-23) _ 7.29%

Power Finance Corporation (PFC)..- 1.84%
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Rural Electrification Corporation..

ReNew Power Ventures (Feb-17) _ 6.0%
4.0%
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Note: Excludes certain issuances whose proceeds were not directed towards funding of renewable energy projects in India.

Source: Industry; CRISIL MI&A Consulting

e Pension funds / endowment funds: Pension / endowment funds are expected to play a key role in financing solar
projects. Long-term 25-year PPAs with limited operational risk are very suitable to this investor category.
Mahindra Group and Ontario Teachers’ Pension plan has launched RE InvIT named Sustainable Energy Infra
Trust (SEIT). Both Mahindra Group and Ontario Teachers’ had committed to investing upto Rs. 3050 crore and
Rs. 3550 respectively into Mahindra Susten and SEIT. Canada Pension Plan Investment Board (CPPIB) owns
more than 50% stake in Renew Power.

e Private equity investments and debt investments: In a quest to reduce the cost of capital for projects and further
improve project economics, many players have increasingly resorted to private equity and debt investments to
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free up capital. The proceeds are used to invest in new projects. Developers have been exploring several diverse
instruments / sources to raise finance such as green bond issuances, external borrowings, private placements
(qualified institutional buyers), etc. This not only lowers the cost but also frees credit from domestic banks to be
used again as initial capital for new projects.

Further, there have been debt investment deals in the renewable energy sector with APG and Piramal Enterprise
investing ~$132 million in Essel Green Energy and IFC investing ~$62 million in Ostro Energy.

Table 24: Private equity investments

Name of the
company

Fourth Partner Energy
Leap Green

Juniper International
Ampin Energy

Avaada

Bhadla three
Green Ventures

SKP

ACME
Fortum
Renew

Sustainable  Energy
Infra Trust (SEIT)

Sterling and Wilson
Renewable Energy

KPI Green Energy
IREDA

Freyer Energy

Juniper Green

Adani Green Energy
Waaree Energies
Fourth Partner Energy
Avaada Energy

Virescent Renewable
Energy Trust

Solar Ladder
CleanMax Enviro

Avaada Energy

Consulting

Type of
deal

Equity
Equity
Equity
Equity
Debt

Acquisition

Acquisition
Acquisition
Acquisition

Equity

Equity

Equity
Equity
Equity

Equity
Equity
Equity
Equity
Equity

Acquisition

Equity
Acquisition

Equity

World Bank IFC, ADB, DEG
Brookfield

ValueQuest

responsAbility

National Bank for Financing Infrastructure
and Development (NaBFID)

CSEC

BluPine Energy
Gentari Sdn Bhd
IndiGrid

Asian Infrastructure Investment Bank (AlIB)

Multiple (qualified institutions placement)

Multiple (qualified institutions placement)
Multiple (58 anchor investors)

EDFI Electrifi, Schneider Electric Energy Asia Fund,
Lotus Capital, Maybright Ventures and VT Capital

AT Capital Group and Vitol
INQ Holding LLC
ValueQuest

Norfund

Global Power Synergy Public Company Limited
IndiGrid

Multiple Investors
Brookfield

Nxtra Data (Bharti Airtel)

$275 Mn
$200 Mn
$35.8 Mn
$35 Mn
$535 Mn

$0.46 Mn

$800 million
$200 million
$187 Million

$58.4 million

$180 million

$36.08
$77 million
$6.9 million

$350 million
$473 million
$122 million
$42 million

$233 million

$486 million

$1.3 million
$360 Mn
$0.29 million

Investor Deal value |Date of investment

Aug-24
Jun-24
Jun-24
May-24
Apr-24

Apr-24

Mar-24
Feb-24
Feb-24
Jan-24

Dec-23

Dec-23
Nov-23
Oct-23

Sep-23
July -23
July -23
July -23
June-23
May-23

May-23
Apr-23
Apr-23
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Suncloud Solar
(Cleantech Solar)

Prozeal Infra

Tata Power Delhi

Distribution Limited

Serentica Renewables

Avaada Energy

Mytrah Energy

Greenko Group

Tata Power

Scorpius Trackers

Aerem

Insolation Energy

Samta Energy

Hero Future Energies

SolarArise
CleanMax Thanos
(CTPL)

Loom Solar

Essel Saurya Urja

company of Rajasthan

Limited

Vayudoot Solarfarms

StrongsunSolar

Name not disclosed

Vector Green

Serentica Renewables

Atha Group
SolarSquare

Clean Electric

Ethan Energy (Vibrant

Energy)

Waaree Energies

Hygenco

Refex Energy

Consulting

Equity

Equity

Equity

Equity
Equity

Acquisition
Equity

Equity
Acquisition
Equity
Equity
Acquisition
Equity

Acquisition
Equity

Equity

Equity

Acquisition
Equity
Acquisition
Acquisition
Equity
Acquisition
Equity
Equity

Equity

Equity
Equity

Equity

Investor Deal value |Date of investment

DLF Cyber City

Alchemie Ventures

Asian Development Bank

KKR
Equity Solar Brookfield
JSW Energy

GIC, ORIX Corporation, Abu Dhabi Investment

Authority

GreenForest New Energies Bidco (GreenForest)
Gensol Engineering Ltd

Avaana Climate Fund

Energy Access Relief Fund (EARF)

Virescent Renewable Energy Trust

KKR

ThomasLloyd Energy Impact Trust (TLEI)
Welspun India

Social Investment Managers and Advisors (SIMA)

Adani Green Energy

Aries Renewables

Mahindra CIE Automotive

Inox Wind

Sembcorp

KKR

BluPine Energy

Elevation Capital and LowerCarbon

Climate Angles and Kalaari Capital
Laurus Labs

various private investors
Neev Fund

Sunedison

$1.03 million

$4 million

$18.2 million

$250 million
$1000 million
$1,200 million

$700 million -

$486 million
$16.42 million
$5 million
$2.5 million
ND
$450 million

$38.5 million

$0.46 million

$2 million

$1.85 million

$1.73 million
$0.29 million
ND
$474 million
$400 million
$245 million
$12.11 million

$2.2 million

$0.48 million

$122.4 million
$25 million

$1.75 million

Apr-23

Apr-23
Apr-23

Apr-23
Apr-23
Mar-23

Mar-23

Mar-23
Mar-23
Mar-23
Mar-23
Mar-23
Feb-23

Jan-23
Jan-23

Jan-23

Jan-23

Dec-22
Dec-22
Dec-22
Nov-22
Nov-22
Nov-22
Nov-22

Nov-22
Nov-22

Oct-22
Oct-22

Oct-22
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Name of the Type of .
Investor Deal value |Date of investment
company deal

Sembcorp Energy

o Acquisition  Tanweer Consortium
India Limited q

Hero Future Energies Equity KKR and Hero Group

Mahindra Susten Equity Ontario Teachers’ Pension Plan Board

Apraava Energy Equity CDPQ Infrastructures

Serentica Renewables
(SPV of Sterlite Equity Hindustan Zinc

Power)
SenseHawk Acquisition Reliance Industries
Clean Max Kratos Equity UPL Ltd
Navitas Alpha
Renewables  Private Equity Group, Madhusudan Sarda, IVY Growth Associates,
Limited and others
Sprng Energy Acquisition Shell
Mytrah Energy Acquisition JSW Neo Energy Limited
Atha Group Acquisition Actis
. BlackRock-backed GreenForest

Tata Power Equity .

Bidco
02 Power Equity Syngene International
Emmvee Acquisition O2 Power

Wind Two Rener -
. o 24 Acquisition Torrent Power

Private Limited

Aerem Equity Blume Ventures

Fourth Partner Energy Equity Filatex India

Note: ND: Not disclosed
Source: Industry, CRISIL MI&A Consulting

Niveshaay, with the participation of Action Tesa

New Energies

$1.43 billion

$450 million
$300 million
$82.6 million

$42.88 million

$32 million
$4.96 million

$0.86 million

$1,550 million
$1,320 million
$264 million

$251 million

$0.38 million
ND

$4.1 million

$2.5 million

$1.29 million

Sep-22

Sep-22
Sep-22
Sep-22

Sep-22

Sep-22
Sep-22

Sep-22

Aug-22
Aug-22
Aug-22

Aug-22

Aug-22
Aug-22

Jul-22

Jul-22

Jul-22

— Funding from multilateral banks and International Solar Alliance (ISA): Further, the government channelises the

funds available from multilateral banks and financing institutes such as World Bank and KfW. Funds are also
provided to the Indian government under the Climate Investment Fund of the World Bank. For instance, SBI has
received ~$625 million of soft loans with a long tenure of 20 years. On the same lines, Kf\W Germany provided a
1-billion-euro loan through IREDA for funding solar projects. Further, European Investment Bank has signed a
long-term loan of 150 million euros with IREDA to finance clean energy projects in India.

The ISA, an association of solar-resource-rich countries, launched by the governments of India and France, aims at
mobilising $1,000 billion in funds by 2030. The alliance intends to make joint efforts through various policy measures,
such as an international credit enhancement mechanism that is expected to derisk investments and reduce the cost
of financing for solar projects. The ISA member countries, in collaboration with the United Nations, the Green Climate
Fund, multilateral development banks, investors, insurers, private financial institutions, and other interested

stakeholders will finance solar projects.
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5.3 Solar capacity additions in India from fiscals 2019-2024

5.3.1.1 Robust pick-up in solar additions in fiscal 2023; momentum expected to continue

The Gol imposing solar RPOs across Indian states in 2011, coupled with the sharp drop in capital costs, led to most
states releasing solar polices. This resulted in a spur in solar sector investments. Till fiscal 2012, only Gujarat and
Rajasthan had state solar policies. After the success of Gujarat’s solar policy, other states such as Andhra Pradesh,
Tamil Nadu, Karnataka, Madhya Pradesh, and Telangana introduced their respective solar polices.

During fiscals 2018-2024, ~70 GW of solar capacity has been commissioned compared with the expected
commissioning of 60-65 GW. Despite the second pandemic wave, ~14 GW of solar capacity was added in fiscal
2022. The momentum continued in fiscal 2023, with robust solar capacity additions of ~13 GW and ~15 GW in fiscal
2024. The first five months of fiscal 2025 saw a capacity addition of ~7.6 GW.

Figure 59: States that helped drive solar capacity addition in India
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Source: MNRE; CRISIL MI&A Consulting

Commissioning activity has been concentrated in the key states of Rajasthan, Gujarat, and Tamil Nadu, where of
~10 GW capacity was added in fiscal 2024; ~65% share was concentrated in these three states combined. In the
previous fiscal as well, the installation trend was driven by the same states.
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Scheme-wise commissioning was driven by several large projects under SECI ISTS hybrid 1200 MW tranche-I, SECI
ISTS hybrid 1200 MW tranche-Il, SECI ISTS 2000 MW Tranche 1X, SECI 2000 MW CPSU Tranche-I and CPSU
scheme Phase-IlI Tranche I, which got commissioned in the third quarter of the previous fiscal.

The performance of operational projects remains stable with healthy PLFs of 18-20% over the past 12 quarters.
However, there is a dip in the second quarter of each fiscal due to monsoons. Players have been designing projects
with DC (direct current) overloading, which entails connecting more modules on the DC side of the plant to generate
incrementally more in the non-peak generation hours. This has helped improve PLFs for larger developers / newer
projects to 25-28%. Players have been known to utilise DC overloading up to 30-50% of the AC (alternating current)
side capacity.

Figure 60: Average PLF of the operational projects
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Source: Company Filings; CRISIL MI&A Consulting

5.3.1.2 Policy changes, pandemic-related relief and renegotiation have impacted execution
momentum

Robust capacity addition is expected from fiscals 2022 to 2024 due to a strong pipeline nearing the end of timeline
extensions. Capacity additions slowed since fiscal 2019-2021 in the segment due to several policy and execution-
related challenges as mentioned below.

— Abeyance of ALMM: The ALMM mandate has been kept in abeyance for a year and was not be applicable if a
project is commissioned before March 31, 2024. The draft was introduced to give momentum to solar additions
which declined in fiscal 2023 due to the unavailability of domestically manufactured modules. The mandate was
introduced in 2021 to boost domestic manufacturing by approving the list of manufacturers who could participate
in the solar development projects bid out by the government. The mandate was later extended to the
government’s open-access projects as well. However, the ALMM is reinstated from April 1, 2024.

— COVID-19 restrictions: The pandemic led to mobility and labour-related challenges in the first quarter of fiscal
2022 and the first half of fiscal 2021, which hampered execution. Further, the MNRE provided 7.5 months of
extension for the segment, which was a positive move for developers but delayed commissioning schedules.

— Power sale agreement (PSA) delay: Auctioned solar projects, tendered by the Solar Energy Corporation of
India (SECI) were delayed because of challenges in finding offtakers, with PSAs remaining unsigned. This was
largely due to state distribution companies (discoms), which are the major offtakers, increasingly deferring the
signing of the PSAs amid low tariffs of Rs 2.3-2.5 per unit. However, with the government’s plan for stricter
adherence to renewable purchase obligations (RPOSs), higher penalty in case of non-compliance, and revision of

Consulting 99



Market Intelligence CRISIL
& Analytics A 58P Global Company

tariff in manufacturing-linked tenders from Rs 2.92/kWh to 2.54/kWh, PSA signing activity has improved. SECI
saw tariff adoption for ~4.1 GW in fiscal 2023 and ~5.2 GW in fiscal 2024.

— Infrastructure issues: Land availability and grid connectivity challenges delayed 5-6 GW of projects. Land
acquisition challenges arise since many stakeholders must be involved to acquire large tracts of land in a single
location as well as reported delays in solar park infrastructure, leading to a slowdown in the pace of project
execution.

— Payment delays: After the record-breaking tariffs of Rs 2.44 per unit in the Bhadla solar park auctions in May
2017, several state discoms became hesitant to go through with fresh bids, which were at higher tariffs. This
created a fear of discoms reneging on commitments, especially for the duration in which PPAs remained
unsigned after the auctions.

Post this, the Andhra Pradesh incident and positive result for the developer has helped stem such activities. The high
court judgment provided positive reinforcement to the Andhra Pradesh renegotiation incident. However, the
prolonged litigation did lead to a build-up of receivables over three years and offtake issues. The Andhra Pradesh
High Court settled a crucial three-year-old matter concerning the state's attempt to renegotiate the PPA. The court
had directed the discoms to make interim payments to power generators and make payments of all the dues at the
rate mentioned in the PPA within six weeks. The decision was made conclusively in favour of generators and the
court affirmed that the primacy of the contract will boost confidence in the renewable energy sector. This confidence
will also support execution momentum for the industry.

Out of 108 GW of allocations under competitive bidding from fiscal 2018 till June 2024, ~4.7 GW projects have been
cancelled. Delays were also observed owing to land and transmission issues, several projects were also granted
extensions by MNRE in late December 2022 pushing the pipeline to further years. Also, several projects in key states
of Rajasthan and Gujarat are experiencing further delays due to transmission issues. Several projects were stuck in
the habitat of the Great Indian Bustard, due to blanket ban by supreme court, on overhead transmission lines being
installed for evacuation of power passing from GIB habitat areas. In the latest update however, Supreme Court has
changed its stance and is now considering a balanced approach between development and wildlife protection.
Decisions are now being in made on case-to-case for commissioning transmission lines overhead with bird divertors.

Additional duty investigations on solar sector inputs: Various players from the Indian domestic solar component
manufacturing industry (mainly modules) filed additional duty petitions against imports. The key in this regard was a
safeguard duty investigation filed by the Indian Solar Manufacturer’s Association (ISMA) in front of the DGTR.

However, despite the duty levy, imports continued to dominate module supplies. With the safeguard duty ending on
July 29, 2020, five Indian producers, including Mundra Solar and Jupiter Solar, filed applications through ISMA to
review and extend the safeguard duty for another four years. After initiating a probe to decide on the continuation of
the safeguard duty on solar imports and further to applications invited from domestic companies for the same, DGTR
extended the imposition of safeguard duty for another year, with the duty being levied at 14.9% from July 30, 2020,
to January 29, 2021, followed by 14.5% from January 30, 2021, to July 29, 2021. The safeguard duty cannot be
levied for more than four years with decreasing rates every year (this is in accordance with international regulations);
hence, it was removed post-July 2021.

The MoP alternatively levied a BCD effective April 1, 2022. The imposition of BCD of ~40% on modules and 25% on
cells led to a 20-25% increase in capital costs for projects based on imported modules and Rs 0.2-0.5 per unit rise
in tariffs, with tariffs ranging from Rs 2.6-2.8 per unit.

GST issues: Initially, a GST rate of 5% was imposed on solar modules; other electrical equipment (such as power
cables, transformers, and inverters) was classified under 18%. The GST rate on solar components was later revised
to 12%. Further, due to the disparity in rates for solar components and other electrical equipment, there was a lack
of clarity on the rate for solar projects in general. The GST Council later clarified that all such contracts would be
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taxed by splitting the overall value into a 70:30 ratio, with 70% taxed at a 12% rate and 30% at the applicable GST
rate for services, i.e., 18%. This raises the applicable GST rate for such contracts to 13-14%, a further cost pressure
on developers. Additionally, developers have been facing delays in obtaining the input tax refund from corresponding
counterparties (SECI/NTPC/discoms).

5.4 Review of competitive bidding

Positive changes to bidding guidelines undertaken to support bidder interest

For solar projects over 2009-2013, most states signed PPAs at FiTs determined by the state commission on the fixed
regulated equity return of ~16%. While for wind energy projects, states followed the FiT mechanism till March 2017.
However, from fiscal 2018, the sector veered towards competitive bidding.

Following section discusses the solar competitive bidding guidelines after the amendment of certain key provisions
in September 2020 by MNRE:

— Expanded the definitions of force majeure and outlined the definitions of adjusted equity, debt due and other key
terms of the agreement

— Outlined that in case a state discom is not party to the tripartite agreement (an agreement between state
governments, SECI, NTPC and the RBI to ensure payment security), the state will either provide some alternate
state government guarantee or pay an additional risk premium of Rs 0.10 per unit towards the payment security
fund maintained for paying developers in case of payment delays / defaults. However, the implementation has
been lax

— It also states that to maintain the payment security fund (fund maintained by SECI /NTPC to support payment of
at least three months’ billing), the intermediary may collect Rs 5.0 lakh/MW from the solar power generator. This
will be mentioned in the PPA

— The new guidelines also outline a grant in extension of the scheduled COD (SCOD) deadline as defined in the
PPA terms if:

1. The applicable state electricity regulatory commission delays adoption of tariffs post competitive bidding, and
2. There is any delay in land allotment from the side of the state government

— Reduction in lock-in periods for solar project developers was enabled. Project developers now need to maintain
a controlling shareholding of 51% in the special purpose vehicle (SPV) or project company executing the PPA
for one year from the COD of the project, reduced from three years earlier

— Bidders can now furbish earnest money deposit in the form of a bank guarantee or a letter of undertaking, unlike
earlier when only bank guarantees were considered

Further, the Ministry of Finance, in November 2020, reduced performance security deposits from 5-10% to 3% of the
value of the contract for all existing contracts. However, the benefit of the reduced performance security will not be
given to contracts under dispute wherein arbitration/court proceedings have already been started or are completed.
All tenders/contracts issued/concluded till March 31, 2023, will also have the provision of this reduced performance
security.

Also, on July 23, 2021, MNRE announced amendments in guidelines for the tariff competitive bidding process for the
procurement of power from wind-solar hybrid (WSH) projects. Following are the key changes:

a. SECI will be treated as a procurer, and not a nodal agency
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b. Hybrid power generator will be allowed to commission the project even partly or fully before the scheduled
commissioning date (SCD), provided transmission connectivity is available

c. An appropriate regulatory commission will approve deviation from guidelines, which was done by the ministry
earlier

d. Discoms can directly procure power from hybrid power generators, which would help them to procure power at
a lower tariff by eliminating the trading margin they had to pay to SECI

e. Interstate and intra-state transmission systems at delivery point and transmission infrastructure for which the
generator applies for connectivity must be completed before the project’'s SCD

The MoP has also made amendments to the bidding guidelines for procurement of round-the-clock (RTC) power.
The original order dated July 22, 2020, stated that during the bidding process, if the allocated quantum of power to
the bidder quoting the least weighted average levelised tariff (L1), is less than the total quantum of power to be
contracted, then the remaining qualified bidders would be asked to match their tariff with the L1 tariff. Hence, the
bidder willing to match the L1 tariff will be allocated the remaining quantum of power, or the quantum offered by it. If
some quantum is still left, it will be allocated to the next lowest bidder, and so on. However, the amendment in the
order dated February 3, 2022, states that during the bidding process if the allocated quantum of power to the bidder
quoting the least weighted average levelised tariff (L1) is less than the total quantum of power to be contracted, then
the remaining qualified bidders will be on the basis of bucket filling, which means that capacity will be first allocated
to the L1 bidder at the L1 rate, then the capacity will be allocated to the next lowest bidder at the rates quoted by him
till the tender capacity is completely exhausted.

On June 6, 2022, the government also made amendments to the open access regulations through the Green Energy
Open Access Rules, 2022, via energy banking regulations, changes in minimum contract demand, standardising
calculation of charges, etc. These regulations are a positive step towards promotion of the open access market as it
ensures:

a. Centralised procedure for registration and applications of open access to remove variability across states
b. Standardisation of some key policy aspects such as procedures and banking provisions

c. Concessions for green energy by removing certain ancillary charges where applicable, again eliminating state-
wise variability

d. Creating a mechanism for the discoms to supply green energy and certify the same to promote competitiveness

Overall, the above amendments are a positive for the developers as these amendments grant extension in SCOD
for events that have been hampering commissioning, stipulate some form of state government guarantee and ease
liquidity in the sector by way of introducing alternative payment security mechanisms, provide positive boost to the
open access market and simplify procedures or provide provisions to stimulate bidder interest. However, the sector
requires consistent positive regulatory support to spur capacity additions, despite a healthy pipeline.

Table 25: Bid tariffs quoted over fiscal 2018 to Jan 2024

L iffs di
Bidding scheme/Tender Month of bidding owest t?r\r)lsjndilscovered

1 GW ISTS SECI auctions (SECI —I) Feb 2017 3.46
2 0.5 GW Tamil Nadu Aug 2017 3.42
3 1 GW ISTS SECI auctions (SECI - II) Oct 2017 2.64
4 0.5 GW Gujarat Dec 2017 2.43
5 2 GW ISTS SECI bidding (SECI - IlI) Feb 2018 2.44
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6 2 GW ISTS SECI bidding (SECI — 1V) Mar 2018 251
7 1.2 GW ISTS NTPC Aug 2018 2.77
8 1.2 GW ISTS SECI Sep 2018 2.76
9 1.05 MW ISTS SECI Dec 2018 2.64
10 1.2 GW ISTS SECI Feb 2019 2.55
11 0.8 GW ISTS SECI May 2019 2.7
12 0.25 GW BERC Jun 2019 3.15
13 1.2 GW NTPC Oct 2019 2.93
14 0.5 GW MSEDCL Nov 2019 29
15 1.2 GW* SECI Nov 2019 2.88
16 7 GW SECI Jan 2020 2.92
17 1.2 GW SECI Jan 2020 6.3
18 1.2 GW SECI Feb 2020 25
19 0.5 GW UPNEDA Feb 2020 3.18
20 0.3 GW GUVNL Mar 2020 2.63
21 2 GW NHPC Apr 2020 2.55
22 2 GW SECI Jul 2020 2.37
23 0.2 GW KSEB Nov 2020 2.97
24 1.07 GW SECI Nov 2020 2.00
25 0.75 GW SECI Feb 2021 2.70
26 0.3 GW Torrent Power Feb 2021 2.22
27 0.19 GW NTPC Feb 2021 2.25
28 0.5 GW GUVNL Mar 2021 2.20
29 0.5 GW MSPGCL May 2021 251
20 0.1 GW GUVNL May 2021 2.64
31 0.5 GW MSEDCL May 2021 243
32 0.5* GW MSEDCL May 2021 2.62
33 0.5 GW RUMSL July 2021 2.44
34 0.45 GW RUMSL Jul 2021 2.35
35 0.5 GW RUMSL Aug 2021 2.14
36 0.25 GW BREDA Aug 2021 3.11
37 5 GW IREDA Sep 2021 2.45
38 2.5** GW SECI Oct 2021 3.01
39 500 MW MSEDCL (KUSUM) Oct 2021 3.05

Consulting 103



Market Intelligence

& Analytics

Bidding scheme/Tender Month of bidding

CRISIL

An S&P Global Company

Lowest tariffs discovered

(Rs/un

it)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

500 MW PSPCL
1300 MW MSEDCL
1.785 GW SECI

487 MW MSEDCL (KUSUM)

200 MW UPNEDA

444 MW MSEDCL (KUSUM)

1200 MW SECI

500 MW GUVNL
1200* MW SECI
600 MW RUMS
500 MW GUVNL

431 MW MSEDCL (KUSUM)

500 MW MSEDCL
500 MW MSEDCL
750 MW GUVNL
750* MW RUMS
105 MW MSPGCL
300 MW RUMS
255* MW TPDDL
500 MW MSEDCL
250 MW MSEDCL
500 MW GUVNL
1250 MW RECPDCL
500 MW RECPDCL
1000 MW* RUMSL
200 MW* SECI

500 MW MSEDCL
500 MW GUVNL
600 MW GUVNL
1000 MW RUVNL
150 MW CESC*

40 MW AVVNL Rajasthan (KUSUM-C)
31 MW JVVNL Rajasthan (KUSUM-C)
27 MW JdVVNL Rajasthan (KUSUM-C)

Consulting

Nov 2021
Dec 2021
Dec 2021
Dec 2021
Jan 2022
Jan 2022
Feb 2022
Mar 2022
May 2022
May 2022
Jun 2022
Jul 2022
Aug 2022
Sep 2022
Sep 2022
Sep 2022
Oct 2022
Nov 2022
Dec 2022
Dec 2022
Dec 2022
Jan 2023
Apr 2023
Apr 2023
Apr 2023
Apr 2023
Apr 2023
Apr 2023
May 2023
May 2023
May 2023
May 2023
May 2023
May 2023

2.33
3.00
2.17
3.10
2.98
3.10
2.35
2.29
2.53
3.21
2.30
3.10
2.90
2.82
2.49
3.03
3.93
3.89
3.00
2.90
9.00
251
2.55
2.69
3.99
4.64
2.87
271
2.73
2.61
3.07
3.33
3.43
3.55
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Lowest tariffs discovered

(Rs/un

it)

75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104

800 MW GUVNL Tranche XX
200 MW SECI Tranche XI
200 MW PSPCL

300 MW RUMSL#

1,200 MW RUVNL (Storage hybrid peak power)

50 MW APDCL

70 MW APDCL

225 MW TPC-D Hybrid

18 MW PEDA

810 MW RUVNL

3,000 MW NHPC

1,500 MW Hybrid peak power
420 MW TANGEDCO (KUSUM A)
1000 MW SECI Tranche XII

500 MW GUVNL Tranche XXII
500 MW NTPC*

2000 MW SECI Tranche VI

500 MW# GUVNL, Hybrid Tranche |
600 MW GUVNL Tranche XXI
750* MW REML Hybrid Storage
1500 MW SJVN

1500* MW, NHPC WSH

1500* MW SJVN WSH Tranche |

1500* NTPC (Firm power)

1125 MW GUVNL Solar Tranche XXIII

1500 MW SECI Tranche XIlI

1500 MW, NTPC Pan India Solar Tranche Il
500 MW, GUVNL Pan India Solar Tranche XXIV
1200 MW, SJVN Pan India Solar Tranche I

500 MW SECI Pan India Solar Tranche XVI

1200 MW NHPC Pan India Solar

July 2023
July 2023
Jull 2023
Aug 2023
Aug 2023
Aug 2023
Aug 2023
Sep 2023
Sep 2023
Oct 2023
Nov 2023
Nov 2023
Nov 2023
Dec 2023
Dec 2023
Dec 2023
Jan 2024
Jan 2024
Jan 2024
Jan 2024
Feb 2024
Feb 2024
Feb 2024
Feb 2024
Mar 2024
Mar 2024
May 2024
Jun-2024
Aug-2024
Aug-2024

Sep 2024

Note: *WSH capacity, **RTC- solar-wind-conventional-storage hybrid, *Floating solar
Source: CRISIL MI&A Consulting
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2.70
2.60
2.53
3.79
6.68
3.90
3.92
3.27
2.63
2.64
2.52
4.38
3.28
2.52
2.63
3.35
3.15
2.99
2.54
4.25
2.52
3.48
3.43
4.55
2.62
2.56
2.68
2.67
2.52
2.48
2.56
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5.5 Review of project economics and levelised tariffs for solar PV power
plants in India
A tariff of Rs 2.5-2.6 p.u. would be required to generate a 12-14% IRR, tariff pared by falling costs

CRISIL MI&A Consulting’s base-case analysis is for an independent power producer (IPP) undertaking EPC in-house
and using domestic modules as per ALMM implementation in fiscal 2025. Additionally, due to variations in land prices,
the model has been based on a solar park scenario, with charges modelled for the Fiscal 2024 tariffs. CRISIL MI&A
Consulting has not assumed any other source of income like income from carbon credit.

For analysis of project economics, following key assumptions were made based on interactions with project
developers and bankers:

e Capital cost: CRISIL MI&A Consulting has assumed an equipment cost of Rs. 38-42 million per MW (including
DC side overloading at 40%) for a project based on domestic make modules. Further, CRISIL MI&A Consulting
has factored in some inverter overhaul charges in the 13th year of the project. These assumptions are based on
domestic module costs of USD 0.21-0.23. The final capital cost factors a BCD of 25% on cell along with a GST
of 12.5%.

e Capacity utilisation factor (CUF): CRISIL MI&A Consulting has assumed a CUF of 26.5% based on an all-India
average CUF and the favourable impact of DC side overloading, which has been assumed at 40%. DC side
overloading implies that PV arrays (DC side) of the higher-than-rated capacity of inverters could be connected
to generate more output (number of units) from inverters, essentially adjusting for losses in the system design.
However, given that there is no restriction on the power that can be fed to the grid and also no cap on the prices
of such additional power, players are optimising system design to generate more CUF at an incremental cost.
However, CUF could vary significantly from location to location, depending on the level of irradiance.

e Debt to equity: CRISIL MI&A Consulting has assumed a debt-equity ratio of 75:25, based on the typical capital
structure of projects under operations.

e Foreign borrowing costs: CRISIL MI&A Consulting has assumed the cost of debt at 9%, with developers
availing of various routes to lower the cost of debt, including the option of refinancing debt once assets become
operational and the entry of several global participants, who would be privy to lower cost of funding.

Based on the above assumptions (factoring in DC overloading), CRISIL MI&A Consulting believes that a levelised
tariff of Rs 2.5-2.6 per unit is necessary for an equity IRRs of 12-14% at current module prices. This is applicable for
IPPs, which generally do not avail of AD (the accelerated depreciation benefit allows depreciation of 40% of the
capital cost in the first year of commissioning).

Table 26: Sensitivity analysis of capital costs and bid tariffs

Tariffs (Rs per unit)

. 2.3 2.4 2.5 2.6 2.7 2.8

§ 35 10% 12% 14% 16% 17% 19%
é 37 10% 11% 13% 15% 17% 19%
E 39 9% 11% 13% 14% 16% 18%
% 41 9% 11% 12% 14% 15% 17%
iz 43 9% 10% 12% 13% 15% 17%
s 45 8% 10% 11% 13% 14% 16%
© a7 8% 10% 11% 12% 14% 15%

Source: CRISIL MI&A Consulting
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Further, PLFs are another important aspect of tariffs; a 1% change in PLFs can increase equity IRRs by 125-175
bps. Consequently, projects located in high irradiance states, where projects have reported PLFs of 24-27% (without
overloading based on irradiance), would enjoy higher IRRs.

Table 27: Sensitivity analysis of equity IRR to CUFs and Bid Tariffs

Equity IRR Tariffs (Rs per unit)

2.3 2.4 2.5 2.6 2.7 2.8

24% 5% % 8% 10% 11% 13%
24.5% 6% 8% 9% 11% 12% 14%
25% % 8% 10% 12% 13% 15%
25.5% 8% 9% 11% 12% 14% 16%
26% 8% 10% 12% 13% 15% 17%
26.5% 9% 11% 12% 14% 16% 18%
27% 10% 11% 13% 15% 17% 18%
27.5% 10% 12% 14% 16% 18% 19%

Source: CRISIL MI&A Consulting
Finally, cost of debt also plays an important role in determining returns to the industry.

Table 28: Sensitivity analysis of equity IRR to interest rates and bid tariffs

Equity IRR Tariffs (Rs per unit)

2.3 2.4 2.5 2.6 2.7 2.8
7.50% 10% 12% 14% 15% 17% 19%
8.00% 10% 11% 13% 15% 17% 18%
8.50% 9% 11% 13% 14% 16% 18%
9.00% 9% 11% 12% 14% 16% 18%
9.50% 9% 10% 12% 14% 15% 17%
10.00% 8% 10% 12% 13% 15% 17%
10.50% 8% 10% 11% 13% 14% 16%
11.00% 8% 9% 11% 12% 14% 16%

Source: CRISIL MI&A Consulting

Hence, CRISIL MI&A Consulting believes that the tariffs required to generate a 12-14% IRR would fall in the range
of Rs 2.5-2.6 per unit, for a project based on domestic modules.

New business models, however, warrant higher tariffs to maintain returns

With a large quantum of the pipeline already in place for solar/ wind only projects, nodal authorities are now resorting
to issue tenders, which improve the quality of power supplied to off-takers. Some key changes were made to tender
structures with respect to the generation profile available from RE plant and the ability to match demand requirements
of the off-taker.

Three new tender structures have been issued so far to solve the above aspects — assured peak power supply (PPS),
RTC, and the relatively newer firm and dispatchable RE (FDRE). A key feature across these tenders is the increase
in the quantum of generation, which was required to be supplied and the PPS tender for stipulating the power to be
provided during peak hours. The PPS tender also mandated the use of storage, as that would be essential to supply
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power during peak hours. The government agencies have released FDRE tenders of over 14 GW in fiscal 2024 and
Q1 of fiscal 2025 cumulatively.

Under FDRE, the project developer is required to supply RE power in a Firm and Dispatchable manner, matching
the demand profile(s) provided by the Buying Entity. To provide firm power, developers are required to install
mandatory energy storage system (either battery energy storage system or pumped hydro storage system) which
are charged through renewable energy and discharged as per power requirement of buying entities. Further, To meet
the energy obligations under the power purchase agreements developers generally install higher renewable energy
capacity than the contracted capacity.

Modelling the above three tender structures with assumptions, coupled with industry interactions, we believe that the
higher generation quantum mandated by these newer tenders could either be met using storage components or
scaling up the plant capacity, i.e., setting up the plant of capacity larger than its rated capacity.

This has resulted in the expected tariff ranges required to maintain the equity IRRs of 12-14%, which are currently
seen in regular tenders, to be higher than the norm of Rs 2.5-2.6 per unit, approaching the range of Rs 3-5 per unit.
This increase will mainly be driven by higher capital and operating costs resulting from either the inclusion of a storage
element or the need for higher capacity. Some moderation was observed only in the RTC tender, where the stipulated
escalation in tariff will lead to higher tariffs.

Table 29: Higher tariff range at Rs.3-5 /kWh to maintain returns similar to regular trend

TN g
supyy

HF T Ry 3 D54miE Ris 4 Sk By 4 24 il Fis & 2

L iy sty 1 .
e 15 GW A2 G 17 GW 1.2 G

Hay pore Ao Jusiper Tila, Relies NTPC, Avand, Sl Tomet, 02
Wony desslapers 012 Haf 2nd D pbipes Rishie, Arme and Tat Hem, Rehies Aome and Amp

FY25*: as of June -2024

Source: CRISIL MI&A Consulting

So far, all these tender models have seen successful allocations, with FDRE at 4168 MW and the RTC at 1710 MW
driven by central entities. In the third type of tender, bundled, thermal energy can be sourced either from existing
plants or from a new setup, each with its own set of challenges. While in existing plants, power may already be tied
up, funding would be a key hurdle if power is sourced from a stranded asset or a new setup.

The lowest tariff discovered in the FDRE tender is Rs. 4.38/kWh which is lower than that of many thermal plants and
in fact below the APPC of many of the state utilities. The bid tariffs in the FDRE tenders are impacted by the tender
conditions such as high availability requirement, supplying power during specific hours of the day, demand fulfilment
ratio, etc. Hence, tenders with different conditions and complexities result in different tariffs. However, most of the
good resource locations are already taken up for project development and limited availability of good resource
locations may put upward pressure on tariffs.

The rising power demand force discoms to purchase electricity from power exchanges and through bilateral trading.
The average prices at power exchanges for day ahead market hover around Rs 5 — 6 per kWh (average price during
fiscal 2024 was Rs. 5.35 per kWh) and for bilateral trading the prices have gone beyond Rs 8 per kWh in fiscal 2024.
During fiscal 2023, states such as Gujarat, Rajasthan Punjab, Telangana, Andhra Pradesh, Maharashtra, Tamil Nadu
were the major buyers from day ahead market of power exchanges which procured power at a weighted average
price of about Rs 6.34/kWh. The price of exchanges is more than the price discovered under recent RTC and firm
power tenders. These new age tenders not only provide competitive tariffs but are also an alternative sustainable
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source of power as compared to conventional power sources. Moreover, with the fall in BESS prices, the tariffs
discovered under FDRE tenders would become more competitive in the medium term.

Figure 61: New business models for tendering & allocation

Rs./kWh

% in overall Weighted avg. Lowest Tariff

tender volume tariff

24 '
Y19 W oss 2.68
35 ) The share of such
FY 20 s ! 69 . capacity in installed base
05 is expected to rise to 65-
2l s 2.41 70 GW by fiscal 2032.
The tariffs are expected
Fy 22 l: 29 2.34 to come down gradually
: with improved technology
FY 23 P 8.1 2.53 owing to reduced cost
Y O 10 i
. 1.8
FY 25 o 3.33

Tendered (GW) mAuctioned (GW)

Source: CRISIL MI&A Consulting

The share of the new model tenders in the overall tender volume has grown approximately 5 times between fiscal
2019 and Q12025, indicating a push from central and state agencies to address the intermittency problem. The first
quarter of fiscal 2025 has witnessed a robust start for new model tenders, with the Hybrid model dominating the
tender share. While only ~1800 MW of tenders were released, FDRE dominated the share at 67%. The share of new
business models in the total tendered volume has already exceeded last year's share in fiscal 2025 and as the need
of the hour requires consistent round the clock power supply, the share is expected to sustain in fiscal 2025.

Capital cost to moderate as basic custom-duty imposition is offset by falling module prices

In fiscal 2025, CRISIL MI&A Consulting expects overall capital costs to fall due to reduction in upstream photovoltaic
pricing despite an increase in BOS costs.

The MNRE and Ministry of Finance have approved a BCD of 40% on PV modules. The duty had a direct impact on
capital costs, raising them by 10-15%, despite module prices falling from $0.30 per Wp in March 2018 to $0.25 per
Wp by September 2018. This declining duty trajectory provided relief and made procurement possible after June
2019 for all new bids at a duty rate of 15%. DGTR further extended safeguard duty at 14.9% from July 30, 2020, to
January 29, 2021, and 14.5% from January 30, 2021, for another six months. Declining duty led to easing of cost
pressures, and tariffs also started to reduce. However, with the imposition of BCD from April 1, 2022, capital costs
increased to Rs 55-60 million/MW for imported mono-crystalline modules, and corresponding tariffs would rise
accordingly depending on the module procurement .

A key factor determining capital costs is component pricing, which is mainly imported from China. The cost of
purchasing solar modules accounts for about 55-60% of the total capex for a solar project. However, with the decline
in polysilicon prices and overall commodity prices, such as copper and aluminum (used in mounting structures and
other components), have led to current capital costs declining to Rs 40-45 million/MW, including a BCD of 25% on
imported cells as used in domestic modules. This is as a result of the demand and supply mismatch in the global
component scenario. With an oversupply of components due to manufacturing capacity expansion and decline in
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demand due to high interest rate scenario in EU countries hampering additions, module prices have moderated from
their elevated levels of 2022 and 2023.

Post the reapplication of ALMM, the domestic module prices are expected to inch up on quarterly basis as demand
for domestic module grows. However, the fall in cell prices will mean that the domestic prices will still be 10-15%
down on year in fiscal 2025 to Rs 0.21-0.23/wp. On, the other hand, the international module prices are expected
to register a higher fall of 20-25% owing to oversupply. Further, while the balance of system cost is expected to
increase owing to an increase of 4-6% in copper prices, the fall in upstream component prices is expected to offset
the impact the impact on capital cost.

Falling prices raise question on returns

The current oversupply scenario has caused downward spiral of solar component prices. Fiscal 2024 witnessed over
25% fall in component prices with polysilicon and wafers registering over 40% drop on year. Prices continue to
register a fall as global traded module and cell prices have fallen 15% and 24% in Q1FY25 over Q4FY24. The
upstream component prices are expected to register a fall in fiscal 2025 as supply from China overceeds the
anticipated demand. While China is expected to add 200 GW of solar energy additions, the roadblocks to exports
with ban from the US economy on imports and inventory built up in EU has forced manufacturers to sell components,
especially cells, at cheap prices. After the reimposition of ALMM in India, the door to imported module for solar
projects (barring BTM and those qualifying under ALMM specification on 31st March 2024) are shut. However, with
limited 16 GW of nameplate cell manufacturing capacity as of March 2024, the economy is expected to rely on imports
of cell to cater the domestic demand of 25-30 GW in fiscal 2025. The falling prices has worried the international
markets as well. A price war on solar components has resulted in loss for big firms in China while small firms are
expected to face bankruptcy woes. Nearly 20 GW of polysilicon, 42 GW of wafers and 20 GW of cell capacities
announced in 2023 has been indefinitely postponed to avoid further crash in prices. The Chinese government is
reportedly expected to intervene to support the segment. Meanwhile, back at home, concerns loom over the viability
of new manufacturing additions for those who are expected to add cell to module capacities and those who have won
capacities under PLI Il as international cell prices remain cheap.ee

Increase in GST rate to 12% also adds to cost woes

The GST imposition has also increased the taxation rates across all components required to develop a solar power
plant, as indicated in the chart below. For instance, pre-GST, solar modules were exempt from any additional custom
duties and from value-added tax (VAT) in several key states; however, GST imposition now implies an additional
IGST component (apart from existing BCD) on imports and 12 % CGST + SGST for modules procured domestically
(replacing VAT/CST).

The government has recently revised the taxes from for solar power generating systems (entire system, all
equipment) under the 12% GST slab while electrical equipment, such as transformers, inverters and cables, have
been classified under the 18% category applicable from October 1, 2021. Additionally, all services involved in the
development of the project are also classified under the rate of 18%.

This has caused much consternation in the sector as most projects are set up in EPC mode only, as in procurement
and services together. Even a simple supply order usually involves a service component which would again attract
the GST rates applicable to EPC contracts. The final tax rate would be in the 13-14% range instead of the earlier
expected 5%.

Counterparty risk felt, as sector faces delayed payments

The financial health and payment track record of state counterparties have become a cause for concern over the
past 1-1.5 years, as power generators face prolonged delays in payments. The average payment cycle over the past
15 months for state counterparties has been 4-5 months, while certain states, such as Andhra Pradesh and Tamil
Nadu, have been paying beyond six months. This leads to increased cost for developers in terms of working capital
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needs. In comparison, central counterparties and Gujarat are known to pay within the two months’ time frame
stipulated in agreements. The following chart shows the counterparty risk premium that the industry has attached to
state bids over the past four fiscals.

Figure 62: Industry attached ~Rs 0.24 per unit as counterparty risk premium in FY24

Weighted avg. tariff (Rs./Unit)
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Source: CRISIL MI&A Consulting

The counterparty risk premium was higher in fiscals 2019 and 2020, as the renegotiation incident initiated by the AP
state government led to investor appetite dipping, which forced state agencies to be more lenient in their approach
in terms of tariff ceiling. The risk premium was lowered to Rs.0.12 per unit in fiscal 2021 and Rs. 0.09 per unit in fiscal
2022, mainly due to a better mix in terms of state counterparties. However, this went up to Rs. 0.23 per unit in fiscal
2023 and Rs. 0.24 per unit in fiscal 2024 due to allocation seen in low-activity states like Assam where bids were
allocated at high tariff rate.

The LC payment mechanism order implemented by the government from August 1, 2019, is a positive step towards
resolving the payment issue; however, on-ground implementation remains plagued by challenges. Structural reforms
are required to be made to discoms’ financial position and the government has expressed intent to work towards
resolution of key pain points of the sector.

Developers have also been factoring in delays in payments from utilities when bidding; hence, the premium charged,
plus projects of large / established developers, also have the comfort of group support.

Lastly, going forward, CRISIL MI&A Consulting believes majority tendering and allocation is going to happen under
the umbrella of central agencies like SECI and NTPC, which have better bargaining power compared with individual
IPPs. However, as more and more projects come online under these agencies, wherewithal of these firms also
remains to be tested.

Tariffs rises as developers account for volatality in component prices; new tender type to take over

The project allocations in fiscal 2022 witnessed average bid prices at Rs 2.4/unit. However, allocation under the
National Solar Mission for open category projects has witnessed bid prices falling as low as Rs. 2.00/unit. Tariffs
remained at an average of Rs. 2.4/unit for solar only projects awarded in fiscal 2022, which was a decline from the
weighted average of Rs 2.45 per unit in fiscal 2021, mainly due to global participation and a lower interest rate regime.
Tariffs surged to Rs 2.79 in fiscal 2023 on account of lack of module availability amid supply chain pressure. However,
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tariffs for plain solar fell in fiscal 2024 to Rs 2.63 owing to sharp fall in raw material prices. The tariffs, however, has
seen an increase in Q1FY25 to Rs 2.69 as developers account for volatility in the component prices. With imposition
of ALMM, domestic module prices are expected to witness a rise on quarterly basis in the near term. CRISIL MI&A
Consulting believes that the current tariffs are enough to attain an equity IRR of ~15%, assuming current capital cost
(Rs 38-42 mn/MW), 9% finance cost and 26.5% PLF. Further, CRISIL MI&A Consulting expects the share of new
business models to pick up in order to resolve intermittency issues.

However, few of the key monitorables that can lead to rise in tariffs are highlighted below:

e Giventhe relatively large scale of projects, players are banking on bargaining on module prices as well as balance
of plant (BoP).

e Some of these bids are placed for projects to be set-up in solar parks, which reduces the construction life cycle
of projects by 6-8 months (time taken for land acquisition and evacuation infrastructure) and provides pre-
developed infrastructure.

e The PPAs for these projects will be signed between the developer and SECI/NTPC/NVVN, which mitigates the
risk associated with off-taker credibility considerably, making it more bankable. SECI/NTPC/NVVN have much
better credibility and payment track records as compared to discoms and in addition to this are a part of the
tripartite payment security agreement (between certain PSUs, government and RBI) that ensures payment from
state budget allocations in case these entities default on payments. Also, some central-scheme PPAs also ensure
the setting up of a payment security fund covering 2-3 months of payments to generators.

e Players' portfolios also impact the extent to which they can bid aggressively. For e.g., a higher weighted average
tariff for a player's overall portfolio would enable it to bid aggressively in a few auctions just to enlarge one's
portfolio or if that specific auction is lucrative

However, following factors are also key to determining tariffs:

e Counterparty of bid: As mentioned before, counterparty for the bid is vital, as a weak payment track record
increases the risk to the developer.

e Increase in project size: With the availability of land under solar parks and availability of grid infrastructure, the
average size for allotment of projects has increased from ~15 MW under NSM Phase |l Batch I, to 600 MW in
solar ISTS tranches. With increase in project size, the capability of developers to bargain with suppliers and
EPC players increases, leading to decrease in per MW cost of projects.

e Availability of foreign funds: Solar market is established in India, with solar capacities providing satisfactory PLFs,
which has given comfort to funding agencies for sanctioning loans to new capacities. Further, many large
conglomerates with strong promoter backing have entered this segment, which has led to a fall in the cost of
capital for new capacities. Despite that, sustained investor confidence and continued availability of low-cost
funding remain keys to keeping bid tariffs low.

e Type of tender: Increasingly, tenders with unique structures are being issued by nodal agencies such as SECI.
Since these are first time constructions, bid tariffs for such tenders may be higher than the Rs 3-5 per unit range.

5.6 State-wise status of solar RPOs in India

To fulfil their RPO targets, as per respective trajectories, there has been increased tendering by states. Solar
capacity allocated by states over previous few fiscals are as follows:

e Guijarat allocated 11197 MW
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¢ Mabharashtra allocated 5855 MW

e Rajasthan allocated 2410 MW

e Madhya Pradesh allocated 2290 MW
e Karnataka allocated 615 MW

e Punjab allocated 1450 MW
Additionally, as of March 2024, the following states have tendered the below mentioned capacity for allocation:

Table 30: State-wise capacity tendered

Tendered capacity (MW)

Maharashtra 9,675
Gujarat 2,185
Uttar Pradesh 2,600
Rajasthan 9,000
Madhya Pradesh 285

Source: CRISIL MI&A Consulting
Compliance estimated at 91% as focus on solar helps meet state RPO targets

Figure 63: Weighted average state solar RPO target lower by 300-350 bps compared to even half of MoP
target set for other sources for FY23
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To promote the installation of solar power systems across various Indian states, the government amended the
National Tariff Policy in fiscal 2016, proposing an increase in the solar RPO target to 10.5% by fiscal
2022. Consequently, several states set RPO targets based on their respective RE potential. However, the MoP
issued a revised trajectory in June 2018 as follows:

Table 31: RPO trajectory

Category FY17 FY18 FY19 FY20 FY21 FY22
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Non-solar 8.75% 9.50% 10.25% 10.25% 10.25% 10.50%
Solar 2.75% 4.75% 6.75% 7.25% 8.75% 10.50%
Total 11.50% 14.25% 17.00% 17.50% 19.00% 21.00%

Source: Ministry of Power, CRISIL MI&A Consulting

The revision has allowed for inter-replacement of non-solar and solar RPO. Backlog, if any, would be carried forward.

In October 2023, the Central Government modified the trajectory for RPO. The new segment called ‘distributed
renewable energy (DRE)’ has been introduced, allowing RE projects with a capacity of less than 10 MW to qualify
for RPO for distribution companies and open-access consumers.

Table 32: RPO targets

Category FY25 FY26 FY27 FY28 FY29 FY30

Wind 0.67% 1.45% 1.97% 2.45% 2.95% 3.48%
Hydro 0.38% 1.22% 1.34% 1.42% 1.42% 1.33%
Distributed RE 1.50% 2.10% 2.70% 3.30% 3.90% 4.50%
Other RE 27.35% 28.24% 29.94% 31.64% 33.10% 34.02%
Total 29.91% 33.01% 35.95% 38.81% 41.36% 43.33%

Source: Ministry of Power, CRISIL MI&A Consulting

The revised trajectory shall come into force from 15t April, 2024 and till then, the previous RPO trajectory specified in
September 2022 shall be applicable. As per the new RPO guideline, any excess energy consumption under “Other”
RE component in a particular year, may be utilised to meet the shortfall in achievement of stipulated Wind or Hydro
renewable energy consumption.

The overall solar RPO compliance was estimated at 75-80% in fiscal 2022, thanks to the over-achievement of the
existing RPO targets by Karnataka, Andhra Pradesh, and Telangana, which have seen rapid solar capacity additions.
These three states exceeded their solar RPO targets, and collectively accounted for ~29% of the total installed base
in May 2022.

Another contributor is the low RPO targets set by state commissions compared with the MoP’s trajectory set in June
2018. However, states such as Odisha, Punjab, Chhattisgarh, and Uttar Pradesh are yet to realign their RPO targets
with the MoP’s new trajectory.

Higher compliance is also on account of lower targets set by most states and factoring in the non-solar-rich states
that are much behind in terms of capacity additions. Going forward, unless states can purchase the required number
of RECs or intra-state RE power, compliance is unlikely to go up in the face of steeply rising RPOs as per the
trajectory. Hence, while Telangana, Karnataka, Andhra Pradesh, Rajasthan, and Gujarat may be able to comply due
to the rapid addition of solar capacities, Delhi, Uttar Pradesh and Punjab may still lag. Despite continuing non-
compliance by most states, there has been limited enforcement on obligated entities — discoms and open access
and captive power users — to meet RPO targets. CRISIL MI&A Consulting believes this is primarily because of the
weak financial health of state discoms. However, instances of penalty imposition have increased over the past year.
For instance, in June 2021, the Uttar Pradesh regulator asked Uttar Pradesh Power Corporation Ltd (UPPCL) to
deposit Rs 7,244.7 crore by January 2022, to meet RPO obligations for fiscal 2022 and clear past dues. Nevertheless,
uniform imposition of penalties is still lacking, with imposition cases currently being few. While a few states, as
mentioned above, have taken some action, success has been limited.

That said, lower solar REC prices on the exchange are expected to support an increase in compliance levels. Lower
REC prices will help discoms buy more RECs from the exchange to meet their RPO targets.
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CRISIL MI&A Consulting believes that strict enforcement is critical for significant improvement and fair distribution of
RPO compliance across states. The MoP has proposed an amendment to the Electricity Act, 2003, stipulating a
penalty on RPO non-compliance to the tune of Rs 1-5 per unit for the extent of shortfall as determined by the Central
Electricity Regulatory Commission. However, this has not been passed so far. MNRE also set up an RPO Compliance
Cell in May 2018, but strict enforcement of RPO targets is lacking.

5.7 Review of solar rooftop segment in India

5.7.1 Grid connected rooftop capacity stands at ~12.5 GW as of May 2024

Rooftop projects are small-scale PV installations on roofs of buildings (detailed view of the operating models at the
end of this section). Rooftop projects may or may not be connected to the grid.

The government had proposed to achieve 100 GW of solar energy by fiscal 2022, of which 40 GW was proposed to
be added under rooftop-based solar systems. This was extended to fiscal 2026. However, it is estimated that ~ 12.5
GW of rooftop capacity was installed till May 2024, with ~593 MW added in two months of fiscal 2025 against 620
MW in two months of previous fiscal. Additions are seen across Gujarat (36%), Kerala (18%) and Maharashtra (12%).
While additions in Gujarat and Maharashtra were driven through Surya Urja Yojana 2023 scheme, Kerala presents
an opportunity for additions with large roof per capita. The expansion of the market can be attributed to several
factors, including increased consumer awareness, advancements in technology, and proactive subsidy initiatives
implemented by both central and state governments. Additionally, global solar module prices have reached a historic
low, standing at just USD 0.09-0.10 per watt-peak in June 2024, which is expected to stimulate growth in solar power
capacity.

CRISIL MI&A Consulting expects that 25-30% of the installed base was residential while the balance was corporate.
The residential segment, which lagged in the past, is now on the cusp of expansion. In January 2024, a boost was
provided to residential rooftop segment with the launch of PM surya yojana that aims to solarise 1 crore households.

PM Surya Ghar Yojna: In order to further sustainable development and people’s well-being, Central Government in
February 2024 launched the PM Surya Ghar: Muft Bijli Yojna. This project is expected to add Rs. 75,000 crore of
investment and aims to light up 1 crore households by providing up to 300 units of free electricity every month.

Subsidy for residential households

e Rs. 30,000/- per kW up to 2 kW

e Rs. 18,000/- per kW for additional capacity up to 3 kW

e Total Subsidy for systems larger than 3 kW capped at Rs 78,000

The MNRE on February 20, 2024, has declared that only applications received after February 13, 2024, will be
considered for CFA under PM Surya Ghar Muft Bijli Yojana. Further, it was also clarified that this a whole new scheme
and all previous schemes have been lapsed.

Further, state initiatives such as Telangana State Renewable Energy Development Corporation Ltd.’'s (TSREDCO)
aim to install solar panels on 500 school buildings, promoting decentralized electricity generation and mitigating
power shedding issues in the state, are contributing to the sector's growth in various regions of India.

Fiscal 2024 marked a record year with 2.9 GW of additions driven by Gujarat and Karnataka.

From a pan-India perspective, roadblocks hindering the growth of the segment include the higher cost of rooftop
projects compared with utility-scale, limited availability of finance for rooftop projects, lack of uniform policies across
the states, weak infrastructure of power distribution companies, divergence between state policies and the regulatory
commission, and cheaper solar power available from ground-mounted projects.
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Although the Ministry of New and Renewable Energy (MNRE) has entrusted the Solar Energy Corporation of India
(SECI) with the implementation of large-scale, grid-connected rooftop PV projects, with subsidy support from the
National Clean Energy Fund (NCEF), the release of subsidy has been delayed by more than six months in some
cases.

Nevertheless, rooftop solar projects have attracted interest from players in the entire solar value chain, ranging from
module manufacturers (Tata Power Solar, Waaree Energies, Vikram Solar, etc.) to system integrators (Rays Power,
Jakson Engineers) and independent power producers (Welspun Solar, Azure Power, SunEdison, Mahindra Solar,
etc.) owing to falling costs and favorable regulatory policies in key states (net metering, exemption on electricity duty,
wheeling and cross-subsidy charges).

5.7.2 Regulatory support required to drive the sector

The central government's target of 40% of the 100 GW generation capacity target under the National Solar Mission
(NSM) from this segment by 2022 fell short by ~31 GW. Thus, government support is critical to boosting growth to
achieve the target till fiscal 2026.

For instance, the central government's 30% capital subsidy for rooftop projects. The MNRE had increased its
financial assistance sum (in form of capital subsidy) eightfold to Rs 50 billion over the years (fiscals 2016-20). This
subsidy was sufficient to support ~4.2 GW of rooftop projects in the residential category of consumers and for public
institutions (government hospitals, schools, etc.) across various sectors.

The newly launched Surya Yojana in 2024 has been hence planned to boost the residential offtake of solar rooftop,
specifically by tackling the cost hurdle targeting to install solar rooftop in 1 crore households in the country. Subsidy
levels have increased from Rs 18,000 to Rs 30,000 on a per kW basis for plant size up to 2 kW. For a plant size of
3 kW, maximum subsidy available is Rs 78,000 in total, with this remaining as a cap for project sizes larger than 3
kW. Along with this, free electricity of upto 300 units per month per household has been announced. This essentially
means, the 66% jump in subsidy support has been directed mainly to the smaller sized rooftop projects, which as
per market estimates would comprise the majority of solar rooftop potential in India and would also face affordability
concerns the most due to small sizing. This scheme is expected to boost 20-25 GW of residential rooftop additions
taking the installed base to 22-27 GW from 2.65 GW in fiscal 2024.Central-level benefits provided for rooftop projects
are detailed below.
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Figure 64: Policy provisions at a glance

Source: CRISIL MI&A Consulting

Capital subsidy

Central Government provides 30% capital subsidy to residential consumers,
government buildings, social and institutional sector such as hospitals, educational
institutions etc.

Subsidy reduces the generation cost by ~Rs 1.4/unit to Rs 3.0-3.2/unit and
payback (which without subsidy is ~75-80 months) by ~20 months

Tax incentives

Accelerated depreciation (AD) of 40% and an additional depreciation of 20% are
allowed on solar assets in the first year of operations. This reduces the taxable
income and reduces generation cost by Rs 1.0-1.1/unit
The sunset clause for solar power developers for availing 10 year tax holiday under
section 80 1A is now withdrawn, effective 1st April 2017.

Generation-based
incentives by
various states

States such as Delhi provided generation-based incentives over and above the feed-
in tariff. The incentive provided was Rs. 2/unit which improved the internal rate of
return by 100-300 bps.

Lower cost of

The Indian Renewable Energy Development Agency (IREDA} provides loans at
cheaper rate of interest (8.45% to 9.40% p a) to system aggregators and developers.
This is critical as every 50 bps reduction in interest cost leads to 10-15 paise per unit

financing o ;
(or up to 5%) reduction in the generation cost.
p
Under the capex mode of operation, the developer of the project owns the rooftop,
Availability of while under the RESCO (opex) mode of operation the developer leases the rooftop
capex and with the rooftop owner, with the liberty of captively consuming the entire power or
RESCO modes of trading electricity under net-metering mechanism.
operation Allocating projects under both these models allow the project developer to enjoy the
benefits of offsetting expensive grid power by cheaper solar rooftop generation.
kf B

Other central
level initiatives

-

Central level agencies such as SECI allocate city-wise capacities under both capex
and RESCO modes. Further SECI provides 30% capital subsidy to along with other
available tax incentives to project developers.

As per the new Heserve Bank of India norms, renewable generatars can get loan of
up to Rs 15 crore, while home owners can get ~Rs 10 lakh (~20 kw project could be
installed) of loan for setting up rooftop projects on which the interest paid is tax
deductible

Government has launched Mational Rooftop Portal to promote growth in the segment.

In most state policies, net metering is allowed for residential and C&l consumers.

All discoms are to utilise units generated from solar rooftop power plants to comply with their solar RPO targets
if the consumer is not an obligated entity. Further, any excess unit generated by the obligated entity, i.e., over

and above its obligations, would be utilised by discoms to meet their solar RPO targets

Discoms alone will meet their RPO targets from the units injected into the grid, if FiT are paid by discoms

Given lower capital cost, rooftop projects have become attractive for C&l consumers. In particular, the net-metering
scheme — under which power generated can be consumed captively and the balance/excess sold to the grid — is
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attractive for consumers paying tariffs upwards of Rs 4.5 per unit to discoms. The cost of generating solar power
from rooftop projects is estimated at Rs 3.5-4.0 per unit (without availing AD).

Cé&l consumers are best placed to claim the AD benefits and increase their project returns/reduce generation costs.
This group includes all high-tension consumers and commercial consumers such as malls, hospitals, government
establishments, and high-consumption group residential complexes.

Figure 65: Average tariff for different categories of customers
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Conversely, residential and agricultural consumers have no economic incentive to set up rooftop projects on a net
metering basis since their tariffs are low because of high cross-subsidy. For such consumers, the economics would
be favourable only if they were allowed to install projects sized more than ~2.5 times their connected load (currently
the restriction is 0.5-1 times their load, on average). This would enable them to meet their electricity needs and earn
revenue for additional electricity sold to discoms at average power purchase cost (APPC) tariffs. Further, discoms
have set limits for the maximum capacity of plants that could be installed under the net metering mechanism as 0.5
kW to 1,000 kW, which dampens interest in such projects.

5.8 Outlook of solar energy capacity additions in India

Fiscal 2025 is projected to witness 16-18 GW of solar projects, including 3.1-3.3 GW of open access projects. The
large base will be on account of execution of pipeline projects which were affected in fiscal 2023 and fiscal 2022,
due to supply chain issue. The imposition of duty on imported solar modules had also led to an increase in pricing
of imported modules. The projects were also delayed due to land and transmission line issues. The commissioning
momentum, however, saw a revival in fiscal 2024, with ~15 GW being commissioned during the year. Pent-up
pipeline from previous years started coming to fruition combined with temporary abeyance of ALMM, led to high
commissioning rate during the year.

As on March 2024, domestic manufacturing capacities have touched 63 GW where global module capacity is
estimated at 949 GW in 2024. This is expected to help supply-side constraints to abate considerably. Already, prices
of modules and upstream components have fallen owing to an oversupply scenario. Abeyance of ALMM till March
2024 had already resulted in easing pressure on developers, however, reapplication of ALMM from fiscal 2025 with
relief for selected projects (i.e those in advance stage of construction and few projects on case to case basis where
modules had reached the site before 31st March 2024) will also aid additions in fiscal 2025, with the open access
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market expected to account for ~19% of the additions. But it should be noted that while the industry has a healthy
medium-term project pipeline, with close to 2.5 GW already commissioned in first two months of fiscal 2025, a 137%
rise compared to same duration previous fiscal.

Scheme-wise, additions in fiscal 2024 and fiscal 2025 YTD were driven by several large projects such as
manufacturing linked scheme and others as listed below:

Table 33: Rajasthan and Gujarat alone garners over 8.6 GW of 15 GW capacities commissioned in FY24

EME S-ular EEE_ SEEI ?su mw han Tran::he-l E-:E.

_ E-ECI 1070 MW Ra mﬂlﬂn Tm:he-lll IEI
_ EGI 2000 MW ISTS Tr‘mchm .EE-

Source: Industry; CRISIL

The solar additions momentum in fiscal 2023 witnessed flat movement at ~13 GW owing to cost pressures arising
from supply chain disruptions. However, with increase in capacity additions and ease of supply chain pressures,
fiscal 2024 added 15 GW. This will be supported by moderating raw material prices.

Figure 66: Solar capacity additions of 137-142 GW expected over fiscals 2025-2029
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Source: CRISIL MI&A Consulting
Potential long term growth drivers:

e NSM: The entire NSM Phase Il Batch Il Tranche | of 3,000 MW has been commissioned. Under NSM Phase |,
Batch I, and Batch 1V, SECI through its state specific VGF has tendered out ~7 GW of capacities, most of which
has been completed.

e Other central schemes: The Solar Energy Corporation of India (SECI) has also started tendering projects
outside the JNNSM Batch programme. It has initiated the Inter-State Transmission System (ISTS) scheme,
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wherein projects are planned for connection with the ISTS grid directly. Under this, the SECI has already
allocated ~35 GW (including hybrid) while 6 GW is tendered.

e State solar policies: ~24 GW of projects are under construction and are expected to be commissioned over
fiscals 2025-2029. Based on tendered capacities by states at the end of June 2024, a further ~24 GW capacity
of solar projects is expected to be up for bidding over the same duration.

e PSUs: The Central Public Sector Undertaking (CPSU) programme under JINNSM has been extended to 12 GW
in February 2019. The government is also encouraging cash-rich PSUs to set up renewable energy projects.
Group NTPC (NTPC Limited) has commissioned 3,618 MW as on 30.06.2024 and outsourced projects are
5,273 MW. Similarly, under construction capacity is 9,214 MW for the Group and 8,810 MW on outsource basis.
It has a target of installing ~60 GW of renewable energy capacities by fiscal 2032. Similarly, NHPC Limited had
allocated 2 GW of projects in 2020, while the Indian Railways has committed to 20 GW of solar power by 2030.
Other PSUs such as NLC India Limited, defence organizations, and governmental establishments are also
expected to contribute to this addition.

e Rooftop solar projects: CRISIL MI&A-Consulting expects 20-22 GW of rooftop solar projects (under the capex
and opex mode) to be commissioned by fiscal 2029, led by by industrial and commercial consumers under
net/gross metering schemes of various states and by the residential consumers through the Surya Yojana
scheme.

e Open-access solar projects: CRISIL MI&A-Consulting expects 13-15 GW of open-access solar projects (under
the capex and opex mode) to be commissioned by fiscal 2029, led by green energy open access rules 2022,
sustainability initiatives/RE 100 targets of the corporate consumers, better tariff structures and policies of states
such as Uttar Pradesh and Karnataka, which are more long term in nature.

e Push for Green hydrogen: Production for green hydrogen is expected to start from fiscal 2026 with production
of 0.5-1 million tonnes of production. The government has set the target production of 5 million tonnes of green
hydrogen by 2030. As per announcement, we expect 2.5-3 MTPA of green hydrogen to commission which can
lead to further upside of solar capacity of 32-37 GW, by fiscal 2029. However, since developers may tie-up via
grid / open access and not go to the captive route generation under this segment will remain a monitorable.

5.8.1 Key factors driving capacity additions

a. Central and state tendering grows multi-fold with a healthy pipeline giving comfort; resolution of
execution-related hurdles critical

In June 2015, the Union Cabinet approved the revision of cumulative targets under NSM, from 20 GW by 2021-22 to
100 GW over the same period. Hence, phase Il of the NSM comprised a variety of schemes to attract investments in
solar.

In April 2021, ~14 GW under various schemes had been tendered under NSM phases | and I, comprising:
460 MW in phase |, Batch | and Il — fully commissioned

680 MW in phase II, Batch | — fully commissioned

3,000 MW under NVVN Batch II, Tranche |

This scheme was created to lower the cost of solar power by bundling it with thermal power from NTPC’s power
stations in the ratio of 2:1 (MW terms) and then selling it to discoms. In Tranche | of Batch I, 3,000 MW of projects
(of which some capacity was allocated in the domestic content requirement or DCR category) has been fully awarded.
The scheme was initially planned in three tranches and for a cumulative capacity of ~12 GW. However, with solar
tariffs falling below thermal power tariffs, the scheme has been restricted till Tranche I.
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5,840 MW under Batch Il and IV of NSM in various locations

Under NSM phase Il, Batch I, 2,000 MW of solar PV capacity was envisaged to be installed through a state specific
VGF scheme by SECI, but 2,300 MW has already been tendered in this batch, which is estimated to be fully
commissioned.

Subsequently, the next batch under the same scheme, i.e., phase Il, Batch IV VGF scheme, was envisaged for
~5,000 MW, with ~3,545 MW already tendered and most of the capacity commissioned in this scheme.

The state specific VGF scheme received approval from Cabinet Committee on Economic Affairs (CCEA) and
budgetary sanction of ~Rs 7,000 crore (~Rs 1 crore/MW) for VGF disbursement.

Figure 67: Phase II, Batch lll and IV (SECI) — state-wise break-up of allocated capacities
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Source: CRISIL MI&A Consulting

b. 12,000 MW (2,027 MW allocated by SECI) under NSM’s CPSU programme, 357 MW to be set up on defence
establishments.

Through the CPSU programme under JNNSM, the government is encouraging cash-rich central PSUs to set up
renewable energy projects. The government expanded the CPSU programme from 1 GW to 12 GW in February
2019, to provide impetus to the domestic solar module manufacturing industry, as procurement by CPSUs for self-
consumption is exempt from the WTO ban on DCR. Apart from the CPSU programme, CPSUs such as NLC and
NTPC have been tendering capacities to set up solar assets outside of this programme, in a bid to diversify portfolios.

With a significant chunk of phase 1 executed, under phase Il (programme expanded in February 2019), SECI has
issued two tenders of 2,000 MW and 1,500 MW. Both SECI's and NTPC'’s tenders failed to attract sufficient interest
from CPSUs, due to which they undersubscribed (SECI 2 GW, subscribed for only 932 MW and 922 MW allocated,
SECI 1,500 MW only ~1,104 MW allocated). However, after that, for a 5 GW tender, the entire capacity has been
allocated under CPSU Tranche Il and is under construction.

NTPC, for instance, has already commissioned ~2,120 MW of projects under its capacity addition at the end of
September 2022. It has commissioned large-scale solar projects of 250 MW each in Andhra Pradesh, Madhya
Pradesh, and Rajasthan to achieve the ~60 GW solar target by fiscal 2030.

NTPC is expected to continue robust capacity additions of solar, with the following key tenders allocated/ pending
allocation by it as of June 2024:

* 450 MW allocated at SECI 1.2 GW Wind-Solar Hybrid in August 2021.
* 1990 MW allocated at IREDA's 5 GW CPSU Tranche Il in September 2021.
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* 500 MW allocated at SECI's 1785 MW Rajasthan Tranche IV in December 2021.
* 450 MW allocated at Wind-Solar hybrid tranche-V in May 2022.

* 75 MW allocated at MSEDCL phase VIII in Sept 2022

* 90 MW allocated at RUMSL 300 MW floating solar in Nov 2022

* 150 MW allocated at MSEDCL 250 MW storage in Dec 2022

* 550 MW allocated at RECPDCL 1250 MW ISTS solar tranche | in Apr 2023

* 500 MW allocated at REMCL 960 MW RTC in Apr 2023

* 200 MW allocated at GUVNL 500 MW Phase XVII in May 2023

* 900 MW allocated at PFC Consulting 1250 MW Solar in December 2023

* 200 MW allocated at REMCL 750 MW RTC project with/without storage in January 2024
* 50 MW allocated at SJVN 1500 MW ISTS Solar in February 2024

*250 MW allocated at SECI Solar Tranche XIIl in March-2024

*225 MW allocated at GUVNL Solar Tranche XXIII in March-2024

There are several tenders that NTPC releases from time to time and are pending allocation and will form part of the
pipeline over the medium to long term.

Similarly, NLC aims to achieve a 2.1 GW renewable portfolio in the medium term and a 6 GW+ renewable portfolio
in the long term. It had awarded EPC tenders to BHEL and Jakson Engineers Ltd for a 130 MW (~650-acre) project
in Neyveli, Tamil Nadu, which was commissioned in January 2018. It also completed the commissioning of another
500 MW in Tamil Nadu in March 2019. Further, it has won 510 MW under wind-solar hybrid Tranche IV and is yet to
be commissioned. It also has 4 GW+ under the planning stage, comprising more than 2.5 GW of solar. It has
announced plans to set up 500 MW projects in Odisha (300 MW), Andaman Islands (50 MW), etc. based on the
availability of land and other necessary infrastructure. However, these are still in the planning phase. NLC also won
709 MW under the Tamil Nadu — TANGEDCO 1,500 MW auctions in June 2017, which is now fully commissioned.

Other CPSUs such as NHPC, ONGC and GAIL also plan to generate solar power. The Indian Railways has also
committed to generating 25% of its power consumption needs through renewables by 2025, and targets 5 GW of
solar capacity for the same. To this end, railways also allocated 750 MW RTC tender in January 2024.

a. Other schemes — SECI/MNRE

As of June, 2024, SECI is driving certain other schemes:

e |ISTS Scheme — ~15 GW allocated across various tranches

e Wind-solar hybrid scheme — ~8 GW allocated (part of the capacity will be wind)
e Other schemes — ~6.7 GW allocated across various states

ISTS scheme

Under this, SECI has already allocated 15 GW. Projects under this scheme shall be directly connected to PGCIL 's
ISTS network and can be located in any part of the country. Land and transmission connectivity costs would be borne
by the developer.
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Wind-solar hybrid schemes

Under this, SECI has already allocated ~8 GW and would entail setting up of projects with both solar and wind
resources to better utilise resources, enhance the energy generation pattern (solar and wind can be complementary
in terms of energy generation hours), and ensure better grid stability.

Other schemes — SECI has also been actively issuing tenders other than the ISTS and hybrid schemes. It has issued
the following so far:

Table 34: Schemes allocated by SECI as of June 2024

5f. No [Name of the scheme |Capacity allocated (M)
1 SECI 2000 MW Hybrid Tranche VI . 584
2 SEC| Sodar Tranche X 20010
3 SECI 1200 |5TS nybrid franche Wl (energy storage & Peak power) 1561
4 SECI 1.2 GW Wind Salar hybrid-Tranche WV 400
5 SEC| Ragasthan - Tranche IV 1786
7 SEC| Kamataka - Tranche X 1200
8 SECI RTC - Il {Bundied with Thermal) 1150
Totad Brig

Source: SECI, CRISIL MI&A Consulting

c. Manufacturing capacity-linked projects

SECI had floated an expression of interest (Eol) with the proposition of linking solar project tendering to the setting
up of module manufacturing capacities. The initially floated proposal was for 5 GW of manufacturing capacities linked
to 10 GW of solar projects. This was subsequently reduced to 3 GW of manufacturing capacities but linked to 10 GW
of projects. Under the initiative, developers would have had to comply with a 1:3 ratio between manufacturing
capacities and projects and adhere to timelines; failure to do so would attract strict penalties. Additionally, developers
could only import polysilicon. The remaining manufacturing chain, from silicon wafers to modules, was to be set up.
However, they were not necessarily required to use modules manufactured in these capacities for the projects to be
set up concurrently; modules from other sources could be used for the purpose.

However, the above tenders failed to attract bidder response, except for a bid from Azure Power for 600 MW of
manufacturing capacity and 2,000 MW of solar projects. However, the bid was cancelled due to a disagreement over
the final bid price (no auction was conducted, given there was only one bidder).

SECI reissued the tender in January 2019, having reduced the manufacturing component to 1.5 GW and solar project
capacity to 3 GW. The tender saw several bid extensions again due to low developer interest. The tariff cap was also
set low, at Rs 2.7 per unit. Despite the extensions, the tender could not be allocated, and in June 2019, SECI issued
a similar tender again. This time, it was for 2 GW of manufacturing capacity and 6 GW of solar projects, but with a
tariff cap of Rs 2.7 per unit. This tender was also extended several times. In October 2019, the tender was scaled up
to 7 GW of power generation capacity linked to 2 GW of PV manufacturing capacity. This also included a green-shoe
option that developers could avail of if they wished. The tender got allocated in January 2020, with a 1 GW
oversubscription (several clauses were amended, and the tariff ceiling was raised). Adani Green Energy (6W of
power generation) and Azure Power (2 GW) won the bid. The companies also availed 2 GW each under the green-
shoe option. Both these companies recently signed PPAs with SECI for ~4.67 GW and 2.3 GW, respectively.

The generating capacity for manufacturing-linked tenders are scheduled to come online in phased manner with close
1.8GW already commissioned in fiscal 2024. Additionally, in September 2021, SECI revised the tariff to Rs 2.54/unit
from Rs 2.92/unit. This led to a pick-up in PSA signing activity for manufacturing-linked tender with 1 GW of PSA
signed by TANGEDCO, 0.5 GW by GRIDCO, and the remaining capacity signed by AP discom. In August 2023,
Adani Green Energy commissioned a 2 GW solar cell and module factory under the manufacturing linked tender by
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SECI in Mundra, Gujarat. Further in March 2024, it added an additional 1 GW capacity in Khadva, Gujarat under the
same tender.

d. Capacity additions of ~23 GW under construction from different state policies, ~15 GW in tendering stage

To fulfil their RPO targets, as per respective trajectories, states have increased tendering activity. Solar capacity
allocated by states over previous few fiscals are as follows:

e Guijarat allocated 11,197 MW
e Maharashtra allocated 5,855 MW
e Rajasthan allocated 2,410 MW
¢ Madhya Pradesh allocated 2,290 MW
e Karnataka allocated 615 MW
e Punjab allocated 1,450 MW
e. Considerable under-construction capacity expected to be commissioned

Solar tariffs have been trending downward in the recent past, led by lower capital costs amid falling module prices,
the availability of cheaper debt, and a short window of duty pass-throughs, among other factors. This resulted in a
record low tariff of Rs 2.36 per unit in the SECI ISTS-IX auctions in June 2020 and an even lower ~Rs 2.0 per unit
tariff bid in the SECI Rajasthan-IIl auctions in November 2020. However, developers have kept bids in the range of
Rs 2.3-2.5 per unit in most auctions, be it central or state, as the supply-side pricing surge has led to a rise in tariffs.

Solar tariffs were on an upward trend in fiscal 2023, led by various factors such as higher capital cost amid increasing
module prices and higher interest rates on debt. This led the solar tariff to increase to Rs 2.79 per unit in fiscal 2023.
However, module prices started falling in fiscal 2024 leading to decline in tariff to the tune of ~7% and reaching Rs
2.61 per unit.

Having said that, state bids unlike central ones have higher variability in terms of payment security, provisions of
infrastructures, penalty clauses, and commissioning schedules. Additionally, state income credibility and back-down
incidents in the state also influence state bids. As a result, bid tariffs are influenced by these factors and vary between
auctions.

f. 20-22 GW of rooftop solar capacity addition expected over fiscals 2024 to 2029

Rooftop projects are small-scale solar PV installations on roofs of buildings. In the government's 100 GW target, 40
GW is attributed to rooftop solar projects. Total solar rooftop installed capacity as of May 2024 is estimated at ~12.5
GW, which is quite far from the required target.

Although the MNRE has entrusted SECI with the implementation of large-scale, grid-connected rooftop PV projects
with subsidy support from the NCEF, inherent technical and operational issues associated with discoms, coupled
with delayed clearances, have slowed growth in capacity additions. This issue is proposed to be resolved via the
Solar Rooftop Implementation for Solar Transfiguration of India (SRISTI) scheme. It has been proposed by the MNRE
with an approval of Rs 11,000 crore and is aimed at making state distribution utilities the nodal agency for the central
rooftop subsidy programme, while providing incentives to promote rooftop installations in their areas of jurisdiction.

The newly launched Surya Yojana in 2024 has been planned to boost the residential offtake of solar rooftop,
specifically by tackling the cost hurdle targeting to install solar rooftop in 1 crore households in the country. Subsidy
levels have increased from Rs 18,000 to Rs 30,000 on a per kw basis for plant size up to 2 kW. For a plant size of
3 kW, maximum subsidy available is Rs 78,000 in total, with this remaining as a cap for project sizes larger than 3
kW. Along with this, free electricity of upto 300 units per month per household has been announced.
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Considering the new policy and focus by the Government to drive growth in the residential segment, while factoring
in the spurt in installations by commercial, industrial, and government organizations, CRISIL MI&A Consulting
projects 20-22 GW of rooftop solar capacity additions over fiscal 2025-2029. The execution of Surya Yojana scheme
is expected to add additional upside of 9-11 GW of module demand, the execution of which remains a key
monitorable. CRISIL MI&A Consulting expects Karnataka, Andhra Pradesh, Telangana, Rajasthan, Tamil Nadu,
Maharashtra, and Gujarat to account for over 50% of total additions, led by favourable economics and incentives.

g. 500 GW non-fossil target by 2030 under COP26 to drive solar capacity additions

India set an ambitious goal at the COP26 summit. Addressing the UN's Climate Change Conference in Glasgow in
November 2021, Indian Prime Minister announced that India would achieve a net-zero emissions target by 2070,
revised the non-fossil-based target from 450 GW to 500 GW by 2030, and pledged to reduce the carbon intensity of
the country’s economy by 45% within the decade. Further, the MOEFCC has stated that 50% of the installed power
generation capacity will likely be from renewable energy, indicating increased thrust towards renewable capacity
additions. This is expected to ensure continued positive regulatory support, which is a critical enabler of capacity
additions in the segment.

h. PLIscheme for domestic module manufacturing

On November 11, 2020, the government introduced the PLI scheme for 10 key sectors to enhance India’s
manufacturing capabilities and exports under its Aatmanirbhar Bharat initiative.

One of the 10 sectors for which PLI was approved is high-efficiency solar PV modules, for which, the MNRE has
been designated as the implementing ministry. The financial outlay for the PLI scheme is Rs 4,500 crore over a five-
year period. This was later increased to Rs 24000 crore.

The scheme is aimed at promoting the manufacture of high-efficiency solar PV modules in India and thus, reducing
import dependence in the area of renewable energy. The MNRE will implement the scheme through IREDA as the
implementing agency. For Tranche Il, SECI was given the responsibility of conducting bidding process.

Beneficiaries of the scheme were to be selected via a bidding process. To qualify, a manufacturer was required to
set up a plant of minimum 1,000 MW capacity. Manufacturers were also required to fulfil the following minimum
performance parameters:

e Minimum module efficiency of 19.50% with the temperature coefficient of Pmax better than -0.30% per degree
Celsius, or

e Minimum module efficiency of 20% with the temperature coefficient of Pmax equal to or better than -0.40% per
degree Celsius

In September 2021, IREDA, the implementing agency, released the list of PLI scheme participants, and the scheme
received a response of 54.8 GW worth of bids for a 10 GW scheme. Bids of ~19 GW were submitted for the
manufacture of polysilicon, 32 GW for wafers, and 54.8 GW for cells and modules.

Reliance New Energy Solar’'s PLI award amount was Rs 1,917 crore for a capacity of 4 GW. Shirdi Sai Electricals
was Rs 1,875 crore for 4 GW and Adani Infrastructure’s was Rs 663 crore, out of the total quoted amount of Rs 3,600
crore for a capacity of 737 MW under the bucket-filling method.

In March 2023, the government, through SECI, allocated 39.6 GW of domestic solar PV module manufacturing
capacity under the PLI scheme (Tranche-ll) to 11 companies, with a total outlay of ~Rs 14,000 crore. Total
manufacturing capacity of 7,400 MW is expected to become operational by October 2024, 16,800 MW by April 2025,
and the remaining 15,400 MW by April 2026.
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Table 35: Capacity awarded (in MW) under the PLI scheme (Tranche-l and 1)

Player Polysilicon Wafer Cells Modules
Shirdi Sai Electricals Ltd. 4,000 4,000 4,000 4,000
Reliance New Energy Solar Ltd. 4,000 4,000 4,000 4,000
Adani Infrastructure Pvt. Ltd. 737 737 737 737
Total PLI Tranche | 8,737 8,737 8,737 8,737
Indosol 6,000 6,000 6,000 6,000
Reliance 6,000 6,000 6,000 6,000
First Solar 3,400 3,400 3,400 3,400
Waaree 6,000 6,000 6,000
Avaada 3,000 3,000 3,000
ReNew 4,800 4,800 4,800
JSW 1,000 1,000 1,000
Grew 2,000 2,000 2,000
Vikram 2,400 2,400
AMPIN 1,000 1,000
Tata Power Solar 4,000 4,000
Total PLI Tranche Il 15,400 32,200 39,600 39,600
Total PLI Tranche I+l 24,137 40,937 48,337 48,337

Source: MNRE, SECI, IREDA, CRISIL MI&A Consulting
i. Bidding of 50 GW annual capacity

The Government has decided to invite bids for 50 GW of renewable energy capacity annually for the next five years
i.e., from fiscal 2024 till fiscal 2028. These annual bids of ISTS (Inter-State Transmission) connected renewable
energy capacity will also include setting up of wind power capacity of at least 10 GW per annum.

Bidding trajectory will enable the power procurers, including the distribution companies, to manage their RE
procurement plans effectively. The bid trajectory will also provide a fillip to the RE manufacturing industry in the
country by indicating the demand that would be created for their equipment.

In addition to this, the Ministry has declared a quarterly plan of the bids for fiscal 2024, which comprises of bids for
at least 15 GW of renewable energy capacity in each of the first and second quarters of the financial year (April-June
2023 and July-September 2023 respectively), and at least 10 GW in each of the third and fourth quarters of the
financial year (Oct-December 2023 and January-March 2024 respectively).
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Figure 68: Long term RE capacity additions through bidding
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Source: MNRE; Industry, CRISIL MI&A Consulting

5.8.2 Key risk factors

Supply-side disruptions, additional taxes, and intermittent hurdles such as the Great Indian Bustard (GIB) litigation
have often led to a pile-up of tenders in the market or an increase in bid tariffs, prolonging the time taken to sign
PSAs with distribution utilities. Robust allocations over fiscals 2018-2020 propped up a healthy pipeline for
commissioning over fiscals 2023 and 2024, where fiscal 2021 remained a weak year due to the pandemic-related
halt to activities. However, allocations and consequent addition to the pipeline has turned weaker post-fiscals 2018
and 2019, comparatively, as allocation gets delayed. However, allocations rose in Q1 fiscal 2024, which then saw
decline in Q2 and Q3, before rising again in Q4 to the highest levels observed in last 16 quarter. During Q4 fiscal
2024, allocations rose to close to 18 GW. This was owed to increased impetus from centre and state government to
meet targets and rising power demand. Having said that nodal agencies generally, especially central ones, are keen
on allocating large tenders hereon, such as the manufacturing-linked 7 GW tender, or the tenders in the range of 1.2-
2.5 GW in the current scenario. However, RUVNL in May 2024 did release a tender for allocation of 8,000 MW solar
capacity. SECI has also outlined the agenda of experimenting with tender structuring to solve other incidental issues
related to renewable energy, especially with regard to grid balancing via its tender provisions. A few structures are
outlined below:

Table 36: Unique tender structures issued by SECI

Round-the-
clock

Assured

e peak power

Wind solar hybrid (Added
BESS) These tenders are aimed
at improving the utilisation of
resources and may include a
storage component to improve
grid stability

RTC tenders

Assures round-the-clock
power supply by stipulating
minimum CUF/ energy
requirements; may lead to
bundling of renewable and
thermal at developer end
itself

Peak power tenders
Aimed at ensuring certain
amount of supply during
peak time (defined in
tender) to ensure the load
profile matches generation

Source: SECI, CRISIL MI&A Consulting
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This may lead to allocations being larger in size, but more concentrated in terms of developers and/or locations/types.
Other risks and monitorable
Apart from the tendering and allocation speed there are other issues impacting the sector's outlook.

a. Revision in the GST rate from 5% to 12% in October 2021 for solar project components has added to the cost
pressure, where module prices have already surged last fiscal, coupled with the imposition of a 40% BCD on
imported modules.

b. The Approved List of Models and Manufacturers (ALMM) requirement has been reimposed in fiscal 2025, with
relief only being provided on case-to-case basis. A temporary abeyance was granted for projects commissioned
before 31st March 2024 which has now lapsed.

c. As per CRISIL MI&A Research estimates, ~55-65, GW of module capacity is expected to be added by fiscal 2029
due to the boost from PLI. Also, the Rs 12,500 crore allocation specifically assigned to backward integrated
setups out of the remaining Rs 19,500 crore would encourage the setting up of the entire value chain in the
domestic solar manufacturing market. Effective implementation of the same is needed to ensure domestic supply
chain robustness.

d. Litigation over transmission equipment harming GIBs: The Supreme Court (SC) has ordered that transmission
lines be laid underground 