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= CEEW-CEF Market Handbook =

India is undergoing an energy transition from fossil-based to clean energy. Evidence-based

decision-making can accelerate the process.

CEEW Centre For Energy Finance’s Market
Handbook aims to help key investors, executives and

policymakers with evidence-based decision-making by:

* |dentifying and analysing trends critical to India's energy

transition

* Presenting data-backed evidence based on the most

relevant indicators

* Connecting the dots and presenting a short-term market

outlook

The handbook attempts to comment and answer on

some critical questions such as:

1.
2.

What is India’s generation capacity and energy mix?
What are the key trends in renewable energy (RE) tariffs?

What is the current situation of the discom payment delay

situation?
How have the power market reforms progressed?

What are key trends in the electric vehicles (EV) and energy

storage markets?
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Generation capacity: total installed non-hydro RE capacity crosses 130 GW mark; solar rooftop

capacity crossed 10 GW mark
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mCoal/Lignite = Gas/Diesel Nuclear ®Hydro

Source: Central Electricity Authority (CEA). * Includes solar rooftop capacity (11078.95 MW as of September 2023).
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Source: Ministry of New and Renewable Energy (MNRE); #Auctioned capacity = Awarded capacity.

Solar (rooftop)

Takeaways & Outlook

In Q2 FY24, a net generation capacity of 3.5
GW was added (vs 4.0 GW in Q2 FY23). The
total net capacity addition comprised
renewable energy (RE) (2.1 GW), coal-based
(1.2 GW) and gas-based (214 MW) capacity
addition. No new large hydropower, diesel or
nuclear capacity was added in this quarter.

In RE, solar (grid-scale and rooftop)
continued to dominate capacity addition,
accounting for 1,684 MW (78.7%) (vs 3,108
MW in Q2 FY23) of total RE addition. Wind
capacity addition stood at 412 MW (19.2%) in
Q2 FY24 (vs 878 MW in Q2 FY23). Small hydro
(24 MW) and biopower (22 MW) contributed
1.1% and 1.0%, respectively. A slower rate of
RE capacity addition was noted in Q2 FY24 (vs
Q1 FY24).

In Q2 FY24, the total installed RE capacity
reached 131.8 GW, with 71.8 GW of solar,
44.2 GW of wind and 10.8 GW of biopower
capacity.

In total, 5.41 GW RE capacity was
auctioned* in Q2 FY24, of which grid-scale
solar PV stood at 4.34 GW, solar with storage
at 600 MW, wind-solar hybrid at 225 MW, and
floating solar at 250 MW.
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- Energy mix: share of RE and coal/lignite increased whereas hydro share decreased significantly

Source-wise daily generation (Q2 FY24) o Takeaways & Outlook
20% The total power generation increased
5,000 18% significantly by 15.0% in Q2 FY24 (464 billion
= kWh) compared to Q2 FY23 (404 billion kwWh)
= 2 16% and by 5.6% in comparison to Q1 FY24 (440
= 4,000 Highest RE share 14% billion kWh) owing to lower-than-expected
:;:J 18.2% on 2 Aug 2023 rainfall in August 2023, resulting in hot
£ 2% R weather conditions versus same period
() . .
5 3,000 - previous fiscal year.
© “ * July: Up by 12.0%
9] 8%
& 2,000 = ® August: Up by 19.3%
Qo 0/
2 Lowest RE share 6% * September: Up by 13.5%
£ 1,000 8.9% on 1 Sep 2023 4% * Total Q2 FY24: Up by 15.0%
2% In Q2 FY24, RE generation increased
0 0% significantly by 18.2% versus the same
353333333333333332999999999333339555555555535888§8 quarter in the previous fiscal year (Q2 FY23).
R N I T T F F RS R S S R S SR S S S SRS S SRR R SR LR S B8 Coalllignite-based generation was up by
ST g o aaaaae T T T o e e e e 19.7%; however, hydro decreased by 11.2%
. Coal [ Hydro I Solar Gas/naptha/diesel B Nuclear for the same period.
Wind N Lighite [ Biomass/other RES ———RE share % From an average daily generation perspective,
the RE and coal/lignite share increased in
RE share snaPShOt . Q2 FY24 compared to Q2 FY23, whereas the
L] . 0
RE share % Day RE share % Day RE share Day RE: Share up from 12.9% to 13.2%
® Hydro: Share down from 17.3% to 13.4%
Highest 19.2% 1 August 2021 17.4% 12 July 2022 18.2% 2 August 2023 * RE + Hydro: down from 30.2% to 26.6%
Lowest 7.7% 22 August 2021 7.5% 30 August 2022 8.9% 1 September 2023 * Coal/lignite: Share up from 65.8% to 68.6%
Average 12.3% NA 12.9% NA 13.2% NA
(Daily) °o °
cef.ceew.in

Source: POSOCO. Note: RE technologies include solar, wind, biomass, waste-to-energy and small hydro and do not include rooftop solar and large hydro (>25 MW) generation.


https://mausam.imd.gov.in/Forecast/marquee_data/IMD%20F1%202%20SEPT%202023%20OF%20AUG23_Monthly_Clim_Summary.pdf

Coal phase-out: 1.15 GW of new coal capacity added, share of conventional generation in the n
PFC/REC loan book reduced to 41%

Coal capacity added versus retired (MW) ® Takeaways & Outlook

3,550 In Q2 FY24, 1,150 MW of new coal capacity
was added, while no coal capacity was retired.
New coal capacity includes Telangana STPP's
Unit 1 (800 MW commissioned and added to

3,300

2,100 2,095 the central sector of SR states), Anuppur TPP
1,590 (50 MW up-rated) and Shree Cement TPP (300
1,3204 239 1.460 1.150 MW added to the private sector of Rajasthan).
95 800 - 800 00 660 The share of conventional generation
270 50 369 30 670 10 304 continued to trend downward in the PFC/REC
45 o 0 0 L 0 I t 0o 00 O ) I 0 0 loan book, declining to 41% in Q1 FY24 from
— [ . 0 | 47% in Q1 FY23. In Q1 FY24, transmission
Q1 FY20 Q2 FY20 Q3 FY20 Q4 FY20 Q1 FY21 Q2 FY21 Q3 FY21 Q4 FY21 Q1 FY22 Q2 FY22 Q3 FY22 Q4 FY22 Q1 FY23 Q2 FY23 Q3 FY23 Q4 FY23 QL FY24 Q2 FY24 and distribution projects accounted for ~46%
(INR 1,99,253 crore) and RE generation
m Capacity added mCapacity retired projects (including large hydro) accounted
Source: CEA. for 11.5% (INR 49,707 crore), versus 42% (INR
1,57,031 crore) and 10% (INR 37,050 crore) in
Coal financing by Power Finance Corporation (PFC)/ Q1 FY23, respectively.
Rural Electrification Corporation (REC) (INR crore) o In this quarter, PEC/REC extended INR 5 lakh
10000 5,992 3,498 2,740 5,919 47% 0% crore funding to 20 comPanies for RE
62% 61% 60% 59% o 58% 540 . projects. In addition, PFC lssuefl non-
5,000 1,438 58% o 51% . 2,924 45% convertible debentures to raise up to INR
51% ° a9% 8% 47% 47% 178 ooy 41% 60% 5,000 crores in the public market. The public
’ Q1 FY20Q2 FY20Q3 FY20 Q4 FY20 Q1 FY21 Q2 FY21Q3 FY21 Q4 FY21 Q1 FY22 Q2 FY22 Q3 FY22 Q4 FY22 Q1 FY23Q2 FY23Q3 o 24 40% RIS QIS of three EeiEs of 3, 10.and 15
5000 7821481 ° - years, with interest rates varying between
' -1,538 5 876 ~1-683 2498 | 161559 REACT 7.45% - 7.55% for high-income nationals, retail,
-10,000 ! -5,317 ! ! 20% institutional and non-institutional investors.
-10,638
-15,000 0%

Change in gross loan assets for conventional generation (excludes large hydro and renewables)
«=@== share of conventional generation in total gross assets
o0 )

Source: PFC investor presentations; figures are derived from the same. Note: Sector-wise PFC loan asset data break-up is unavailable for Q2 FY24. cef.ceew.in


https://www.pfcindia.com/DocumentRepository/ckfinder/files/Media_Lounge/Press_Release/31072023/PRESS%20RELEASE%20G-20.pdf
https://recindia.nic.in/uploads/files/Dossier--REC-to-sign-Rs-2-trn-pacts-with-20-renewable-firms-Compiled.pdf
https://www.businesstoday.in/personal-finance/investment/story/power-finance-corporation-ncd-opens-today-offers-interest-up-to-75-390739-2023-07-21

Q2 FY24

RE auctions: 5.41 GW of RE auctioned in this quarter; RUVNL's solar with storage tender concluded

at 6.68 INR/KWh

Notable auctions

Tata Power, pan India, wind-
solar hybrid, 225 MW
(September 2023)

APDCL, Assam, solar, 70 MW
(August 2023)

APDCL, Assam, solar, 200 MW
(August 2023)

RUVNL, pan India, solar with
storage, 1200 MW (August
2023)

RUMSL, Madhya Pradesh,
Floating solar (Phase II),
300 MW (August 2023)

SECI, pan India, solar ISTS XI,
2000 MW (July 2023)

PSPCL, Gujarat, solar,
200 MW (July 2023)

PSPCL, pan India, solar,
1000 MW (July 2023)

GUVNL, Gujarat, solar (phase
XX), 800 MW (July 2023)

Capacity

L iff di INR/kWh
awarded (MW) east tariff discovered (INR/| )

Source: SECI and state renewable agencies.
APDCL = Assam Power Distribution Company Limited; RUVNL = Rajasthan Urja Vikas Nigam Limited; RUMSL = Rewa Ultra Mega Solar Limited; SECI = Solar Energy Corporation of India; o0 [ ]

PSPCL = Punjab State Power Corporation Limited; GUVNL = Gujarat Urja Vikas Nigam Limited; SJVN = Satluj Jal Vidyut Nigam, MPPMCL = MP Power Management Company Limited.

Bid spotlight: RUMSL, Madhya Pradesh,
Floating solar (Phase I1), 300 MW

Tariff and winner

« Tariff discovered: 3.79 INR/kWh.

» Winners: SJVN Limited, NTPC Renewable
Energy, Hinduja Renewables Energy.

Key provisions

* Project location: three units of 100 MW each at
Ombkareshwar Reservoir, Madhya Pradesh.

« Identification of injection point: RUMSL will
provide the power evacuation infrastructure
connected at the STU/PGCIL substations.

» Power off-take: MPPMCL, on behalf of three
state distribution companies, will purchase
power from the floating solar project.

Comments

* This is the phase-Il of RUMSL's Omkareshwar
floating solar park, following the phase-I
bidding, concluded in Q1 FY23. The lowest tariff
discovered in phase-| stood at 3.21 INR/kWh
with Amp Energy, NHDC and SJVN Limited
emerging as the winners.

» Floating solar technology addresses the issue of
land availability and can be installed on water
masses like lakes, reservoirs, water canals or
embankments.

Takeaways & Outlook

RE auctioned capacity stood at 5.41 GW in
Q2 FY24 and was dominated by state
bidding agencies such as RUVNL's 1200 MW
solar with storage and PSPCL's 1000 MW
solar tender. SECI concluded only one
tender (vanilla solar) in this quarter. KPI
Green Energy was a new entrant, winning
100 MW capacity in GUVNL's 800 MW solar
tender. For solar with storage tender by
RUVNL and floating solar by RUMSL, the
entire tender capacity was not allotted.

Q2 FY24 witnessed a slowdown in total
auctioned capacity compared to Q1 FY24,
but remains higher compared to prior
quarters.

* Q2FY24:5.41 GW

* Q1FY24:7.65 GW

°* Q4FY23:1.80 GW

* Q3FY23:1.96 GW

The share of vanilla solar dominated the
auctioned capacity this quarter (80.1%),
followed by solar with storage, floating solar
and wind-solar hybrid tenders. The lowest
discovered solar tariff in Q2 FY24 (PSPCL,
1000 MW) stood at INR 2.53/kWh. No
vanilla wind capacity was auctioned in
this quarter.

cef.ceew.in



- Power markets: Q2 FY24 witnessed the highest-ever peak power demand at 240 GW

Power supply position (Pealk and electricity demand)

239.8 240.0
1904 209.0 195.2 199.5
: 153.1
128.3 144.1 130.4 I I 126.6 1381 I
July August September

Electricity demand met (billion units) Peak demand met (GW)

Source: CEA.

Peak demand met in Q2 FY24 increased compared to Q2 FY23
through government interventions that ensured supply-side liquidity.
Unprecedented demand surges in August - September resulted in
higher demand and supply constraints.

Day-ahead spot market snapshot (I1EX)
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Source: IEX.

Higher market clearing prices (MCP) have been recorded in Q2 FY24
amidst discoms quest to meet the country's significantly increasing
electricity demand. In August 2023, volumes traded on the day-ahead
market (DAM) recorded a significant growth of 33% (vs August 2022).

mmmm \/olume (2023), Million units
e Price (2023), INR/kWh

Green day ahead market snapshot (I1EX)
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Source: Indian Energy Exchange (IEX). *Day-ahead contingency.

Volumes traded in the green day-ahead market (GDAM) were
significantly lower in Q2 FY24 (vs Q2 FY23), while a higher MCP was
recorded compared to Q2 FY23 levels. In July 2023, GDAM witnessed
200 market participants, highest for the quarter.

Real-time market snapshot (IEX)

4,000 10.00

2,000 5.00

0.00
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Volume (2022), Million units
e Price (2022), INR/KWh
Source: IEX.

Real-time market (RTM) achieved its highest-ever monthly volume
trade of 2923 MU in September 2023. The volumes continued
recording strong growth signals since Q1 FY24, indicating the growing
reliance of discoms and industries on the RTM.

= \/olume (2023), Million units
@ Price (2023), INR/KWh

Takeaways & Outlook

Q2 FY24 recorded the all-time high peak
power demand in the country on 1
September 2023, standing at 240 GW. On 2
September 2023, India witnessed the
highest-ever single-day electricity
consumption of 5,224 MU. This is due to
lower-than-expected rainfall in August -
September 2023, resulting in hot weather
conditions.

In August 2023, CERC notified the
implementation of the general network
access (GNA) regulation, Indian Electricity
Grid Code (IEGC) regulations, and
transmission charges sharing regulations.
These will be applicable w.e.f. 1 October
2023. The exemption of ISTS charges for the
sellers on power exchanges will positively
impact trading volumes.

In September 2023, CEA released
anticipated energy requirements and
peak demand for FY 2024-25.

In Q2 FY24, 1.3 million solar RECs were
traded at an average price of INR
0.57/kWh on IEX. There was no trading of
non-solar RECs. In Q2 FY24, ~0.3 million
energy saving certificates (ESCerts) were
traded at the average floor price of INR
1,840/ESCert.

cef.ceew.in


https://cercind.gov.in/Regulations/effective-030823.pdf
https://cea.nic.in/wp-content/uploads/gm_and_npc/2023/09/Energy_Requirement_and_Peak_Demand_for_FY_2024_25.pdf

Policy and regulatory developments: Union Cabinet approves viability gap funding for battery energy
storage systems; various states notified draft and final green energy open access regulations

MoP revised the guidelines for tariff

tariff-based competitive bidding
process for wind-solar projects

In August 2023, MoP released the
guidelines to promote competitive
electricity procurement from hybrid
projects, fulfil RPO, and facilitate
transparency and fairness in
procurement processes.

The PPA term is reduced to 20 years,
extendable to 25 years.

Power supply commencement within
24 months for projects below 1000
MW and 30 months for projects
above 1000 MW.

Union Cabinet approves viability gap

funding for battery energy storage
systems (BESS)

In September 2023, the Union
Cabinet approved the viability gap
funding for battery energy storage
systems (BESS).

Financial support of up to 40% of the
capital cost will be provided as
budgetary supportin the form of
viability gap funding (VGF).

BESS projects of a total of 4 GWh will
be developed by 2030-31 under the
Scheme through a competitive
bidding mechanism.

SERCs in various states released

draft and final green energy open
access regulations in Q2 FY24

+ Telangana SERC issued a draft
monthly banking of open access at
8% of energy banked.

» Uttarakhand SERC updated the
additional surcharge to INR
1.05/kWh for open-access
consumers.

» Odisha SERCissued a draft for the
promotion of renewable energy
through Green Energy Open
Access) Regulations, 2023.

» Karnataka SERC issued an order for
Green Energy Open Access.

+ Gujarat SERC issued the draft
green open access regulation 2023.

CERC approves high price bilateral

market segment on PXIL

* InSeptember 2023, CERC
approved PXIL's proposal to
introduce the high-priced bilateral
market segment and high-price
term-ahead market.

» Earlier in April 2023, the
Commission approved the
introduction of high-price DAM.

MNRE issued a strategy for
establishment of offshore wind
energy projects

In September 2023, for holistic and
fast-track development of offshore
wind farms, MNRE has proposed
three models.

Model A - viability gap funding
(VGF) model, Model B - non-VGF
with exclusivity over the seabed
and Model C - non-VGF and
without exclusivity over the
seabed.

Under these three models, 37 GW
of capacity is expected to be
auctioned by 2029-30.

Later in September, MNRE
proposed to hold bids for the
development of offshore wind
energy sites in Tamil Nadu.

MoP released a framework to

promote energy storage
systems

In August 2023, MoP, to have 24x7
dispatchable RE power, i.e., RE-RTC
(Renewable Energy- Round the
Clock), released the framework. It
will ensure improved grid stability
and reliability with a higher RE
share in the grid.

Takeaways & Outlook

Q2 FY24 was a crucial quarter for offshore
wind project development in India.

In July 2023, along with guidelines for a
tariff-based competitive bidding process
for power procurement from solar-wind
projects, MNRE also released similar
guidelines for solar and wind projects this
quarter.

In the latest update, MNRE included a
total of 76 manufacturers with a
cumulative capacity of 17,577 MW in List-I
under ALMM order for Solar PV Modules
with models with an efficiency equal to or
greater than 19%.

InJuly 2023, CEA released a revised
methodology for calculating AT&C losses.

The government of Rajasthan released the
draft Rajasthan energy policy 2050.

On the green hydrogen front, MNRE
announced the green hydrogen standard
for India. In addition, a draft R&D roadmap
for the green hydrogen ecosystem in India
was also released.

Source: CEEW-CEF Compilation. CERC = Central Electricity Regulatory Commission; SERC = State Electricity Regulatory Commission; MoP = Ministry of Power; ALMM = Approved List of Models and 'YX Y
Manufacturers.

cef.ceew.in


https://cdnbbsr.s3waas.gov.in/s3716e1b8c6cd17b771da77391355749f3/uploads/2023/08/2023080213.pdf
https://cdnbbsr.s3waas.gov.in/s3716e1b8c6cd17b771da77391355749f3/uploads/2023/08/2023080292.pdf
https://cdnbbsr.s3waas.gov.in/s3716e1b8c6cd17b771da77391355749f3/uploads/2023/08/202308252071552512.pdf
https://cea.nic.in/wp-content/uploads/notification/2023/07/atc_losses_calculation_methodology.pdf
https://energy.rajasthan.gov.in/order/detail/953/0/115184
https://pib.gov.in/PressReleasePage.aspx?PRID=1950421#:~:text=After%20discussions%20with%20multiple%20stakeholders,2%20equivalent%20%2F%20kg%20H2.
Indian government drafted a R&D roadmap for green hydrogen Ecosystem in India
https://powermin.gov.in/sites/default/files/Guidelines_for_TBCB_Process_for_Procurement_of_Power_from_Grid_Connected_Wind_Solar_Hybrid_Projects.pdf
https://tserc.gov.in/file_upload/uploads/Regulations/Draft/2023/draftOAreg2023.pdf
https://uerc.gov.in/ordersPetitions/orders/Misc/2023/sept/Order_on_Additional_Surcharge_Oct%2023%20to%20March_24.pdf
https://www.orierc.org/(S(2ytlkfcoi2fms1okgfu4rfxk))/UploadData/LatestUpdates/2460efe8-a6b0-40e0-96b5-686f836aa0e6.pdf
https://kerc.karnataka.gov.in/uploads/media_to_upload1691646398.pdf
https://gercin.org/wp-content/uploads/2023/06/Final-Draft-regulationsGEOA-Regulations-2023-dated-23.06.pdf
https://cdnbbsr.s3waas.gov.in/s3716e1b8c6cd17b771da77391355749f3/uploads/2023/09/202309271030958532.pdf
https://cercind.gov.in/2023/orders/170-MP-2023.pdf
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1955113
https://powermin.gov.in/sites/default/files/webform/notices/National_Framework_for_promoting_Energy_Storage_Systems_August_2023.pdf

- Renewable energy finance: market concentration in RE auctions increases in Q2 FY24

Notable deals (02 FY24)

o Takeaways & Outlook
a o
I S G o in Q2 FY24, 5.41 GW of RE capacity was
September Target: Ellipson QZ FY24 auctioned. In the private sector, among
Investor: Capital A . . other developers, SAEL Industries, Renew
2023 Amount: ~INR 2 crore (USD 0.3 million) Market concentration in Power, Avaada Energy, Acme Solar, Eden
— auctioned RE ca pacity Renewables, Jackson Power, Tata Power
s b Equity investment Renewable Energy and Shiva Corporation
eptember ® . Note: Market concentration is calculated as the emerged as winners. In addition to NTPC
2023 Target: Juniper Green ) ratio of the top five RE capacities awarded to the and SJVN, NLC India also emerged as a
Acquirer: AT Capital Group and Vitol . total RE capacity awarded U &) 2 J ' g
Amount: ~INR 2,900 crore (USD 350 million) winning bidder in the public sector
oty Developer-wise* RE capacity awarded undertakings (PSU) category.
quity investment : X L
August : during Q2 FY24 (5,413 MW) The market concentration saw a rise in
g r:;g:ttoyvj/:[jeeégig'es Operational RE capacity Q2 FY24 to 74% (vs 57% in Q2 FY23). SJVN
2023 A TS TR (050 s (~USD 122 million) in India (MW) Limited, SAEL Industries and Renew Power
) ) savn Limited ||| I 52 20015+ accounted for ~60% of the RE auctioned
Debt investment capacity (out of a total of 15 bid winners in
August SAEL Industries _ 1000 272 Q2 FY24).
Target: ReNew Power
2023 Investor: State Bank of India Renew Power || eco 8,400 In Q2 FY24, the deal activity consisted of
Amount: INR 2,700 crore (~USD 326 million) both debt and equity investments from
acwe solar [ s00 1,500 domestic and international sources for RE
Acquisition " projects and solar module manufacturing
August NLC India 300
5 g N\ - 1421 in India. Waaree Energies and Adani New
2023 Target: Virescent Renewable Energy Trust ) - ) -
T W Eden Renewable - 300 657 Industries Limited received investment to
Amount: INR 4,000 crore (~USD 484 million) Sakson Power . o0 fLIthher their solar module manufacturing
0 plans.
Debt investment
July avadaa [ 200 4,000 In August 2023, India Grid Trust (IndiGrid)
2023 Target: Adani New Industries Limited completed the acquisition of India’'s only RE
Tata P RE [ 150
Investor: Barclays and Deutsche Bank AG ata rower I 1,839 InvIT, Virescent Renewable Energy Trust.
Amount: ~INR 3,278 crore (USD 394 million) Shiva Corporation I 100 0
Source: CEEW-CEF Compilation Source: CEEW-CEF Compilation. *Note: Includes the top
' ' ten developers in terms of auctioned capacity. "X )

**Including hydro capacity. cef.ceew.in


https://sjvn.nic.in/companyprofile/21
https://www.ntpc.co.in/media/press-releases/ntpc-group-wins-gw-scale-re-orders-tbcb-mode-q1-2023
https://investor.renewpower.in/corporate
https://www.acme.in/about-us
https://www.nlcindia.in/new_website/index.htm
https://eden-re.com/
https://avaada.com/renewable-energy/
https://www.tatapowerrenewables.com/about-us/profile.aspx

- Renewable energy finance: stocks of wind developer-manufacturers trended upwards

Change in key renewable energy stock prices (indexed to 100) o Takeaways & Outlook
In Q2 FY24, most listed RE stocks and the
1600.0 Sensex recorded a similar trend compared
to Q1 FY24.
000 e i : .
| Covid-19 nationwide | | Covid-19 lockdown (state- ! The share price of RE developt.er Adan[ Green
i lockdown ! 1 wise) announcements (2" Energy was up by 4.36%, while Sterling and
1200.0 announcement : i wave) Wilson recorded an upward trend of 24.62%
g ‘- ---------------- - --- as of September 2023 (vs June 2023).
g 1000.0 The wind developer-manufacturers continued
2 to record strong upward trends throughout Q2
< 8000 FY24. The share price of wind developer-
£ manufacturers Inox Wind was up by 156.22%,
L whereas Suzlon Energy’s share price was up
g 6000 by 68.63% at the end of September 2023 (vs
bS] June 2023). This followed similar trends from
2 4000 Q1 FY24, which can be associated with the
[ removal of the e-reverse auction mechanism
for the allotment of wind energy projects
200.0 earlier this year.
0.0 The share price of solar panel glass
§ 85588888893 378758378 78 Y S Y Y TRR82RR38 manufacturer, Borosil Renewables was
= 5 > Cc 5 0o Q ‘a‘ > O C O 5 5 >Cc 35 0 t)‘ > 0O C O 5 5 >Cc 35 0 a G > 0 CcC O 5 5 >Cc 5 0 Q
828537882858 8383338325858838332882858882833238 gg;"_,’“(";‘zjlsn-isz"g'zgt)fhee"d°fsePte"‘be'
Q4 FY23 Q1 FY24 Q2 FY24 NYSE-listed solar project developer Azure
==@== Azure Power Global Ltd (NYSE) e=@== Adani Green Energy (BSE) Inox Wind (BSE) Power recorded a downward trend, falling by
Suzlon Energy (BSE) === Sterling & Wilson Solar (BSE) ==@== Borosil Renewables (BSE) 61.58% in September 2023 (vs June 2023).
@@= Sensex

Source: Money Control.
Note: Share prices are the last traded value in each month.
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https://oilprice.com/Energy/Energy-General/10-Energy-Stocks-Defying-The-COVID-19-Slump.html

- Renewable energy finance: repo rate remained constant this quarter

Bond yields* and key financial rates @ Takeaways & Outlook
10 T T Covid10 nationwide | T or e T === In Q2 FY24, no new green and sustainability-
1 Covid-19 nation-wide 1 ' Covid-19 lockd tate-wi ! ; !
95% | lockdown announcement | i o‘a”nnoun‘:::m:mn(éidaweax;se) E !lnke((jj bonds (SLB)** by RE developers were
' b | issued.
9.0%

In September 2023, Government of India
announced it's intention to issue additional
Sovereign Green Bonds (SGrBs) worth INR
20,000 crores in the second half of FY24. The
initial tranche of SGrBs are expected in
November 2023, with an offering of INR 5,000
crores.

8.5%
8.0%
7.5%
7.0%

6.5%
The repo rate and reverse repo rate remained

6.0%
’ constant throughout Q2 FY24. In July 2023, the

5.5% SBI MCLR (1-year) rate was increased slightly
5.0% to 8.55% after remaining constant at 8.50%
since February 2023.
4.5%
4.0% The key bond yields, including the 10-year
‘ treasury bond yield and NTPC's 10-year bond
3.5% yield, recorded an upward trend throughout the
quarter.
3.0%
I TN S I S N A N N T e TN N R T S I T A T L 2 s L 2 2 A i< B = N s S
& o s vQ& 3&‘% v&w Oo\fl« o@()ﬂ« . s vQ& »& @» Oo\f» oﬁdw ) s vQ& 9«% v"& O(}fl« Ozc;v . s ‘?9& »)éb v"&
Q4 FY23 Q1 FY24 Q2 Fy24
e REPO rate SBI MCLR (1-year)
e=@==Treasury bond yield (INR, 10-year) @=@==NTPC bond yield (INR, 8.66%, 10-year)
@=0==ReNew Power bond yield (USD, 6.67%, 5-year) e=@== Adani Green Energy bond yield (USD, 6.25%, 5-year)

Source: Reserve Bank of India, State Bank of India, Trading Economics, Money Control and BondEvalue.
Note: Bond prices are the last traded value in each month; * Current yield.** SLBs are issued with specific sustainability performance targets that
include predefined key performance indicators (KPIs) and allow a diverse set of issuers to obtain financing via this route. 'YX Y
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https://dea.gov.in/sites/default/files/Press%20Release%20for%20GoI%20Dated%20Securities%20Calendar%20for%20H2%20for%20FY%202023-24.pdf

Energy storage: five energy storage tenders announced this quarter; VGF approved for 4 GWh BESS
projects; framework to promote energy storage systems released

India’s recent energy storage tenders

RUVNL's solar with energy storage tender

A Takeaways & Outlook
concluded - highlights : y
Pro!ect . In this quarter, SECl announced four firm
Iocathn & Application & Details and dispatchable RE power (FDRE) tenders
tencllzrt::sue technology with a cumulative capacity of 4060 MW. In

RUVNL's
1200 MW,

solar with

Solar power developer (SPD) is required to
set up grid-connected solar power project(s)

Pan India (SECI)
September 2023

Pan India (SECI)

1260 MW, RE with
ESS (FDRE- IV)

800 MW, RE with

RfS released in Q2
Fy24

RfS released in Q2

addition, NTPC announced 2000 MW of
pumped hydro storage in July 2023.

RUVNL’s 1200 MW Solar with ESS tender
was concluded in this quarter. Blupine

September 2023 ESS (FDRE- Il FY24
cong wih £5 o t last s hour durng“P7T R I
the peak demand hours as per RUVNL's Pan India (NTPC) 2000 MW, PHS E\f(szzelea%d in Q2 tariff of 6.68 and 6.69 INR/unit, respectively.

requirement.

The selection of energy storage technology is
at SPD's discretion.

The projects can be located anywhere in
India and will be connected to the ISTS

July 2023

Pan India (SECI)
July 2023

Pan India (SECI)

500 MW RE with ESS
(FDRE- 1)

1500 MW RE with

RfS released in Q2
FY24

RfS released in Q2

However, deadlines for multiple ESS
tenders announced in the previous quarters
have been extended.

Union Cabinet approved viability gap funding
for 4 GWh battery energy storage systems,

ESS tender, network. The minimum capacity to be July 2023 ESS (FDRE- I) FY24 TN i iy
pan-India injected at each injection point shall be 50 ) P
MW. Pan India (NTPC) 1500 MW (min) with RfS releaseq in Q1 energy storage systems.
) April 2023 9000 MWh ESS FY24, deadline Serentica Renewables has signed
Capacity of energy storage system = X/2 MW; extended erentica Renewables has signed a

and delivered energy in a day from ESS = 3X
MWh, where X = contracted capacity.

The project commissioning duration is kept
at 24 months.

Source: RUVNL RfS document:

Gujarat (GUVNL),
August 2022

Gujarat (GUVNL),
June 2022

500 MW/1000 MWh
standalone BESS
phase - |

500 MW RE/250
MWh ESS phase XV

RfS released in Q2
FY23; deadline
extended

RfS released in Q1
FY23; deadline
extended

Source: SECI and state renewable agencies. RfS = request for selection; ESS

= energy storage system.

contract with Greenko for a cumulative
capacity of 1500 MWh from Greenko's
upcoming energy storage projects in Andhra
Pradesh and Madhya Pradesh.

Damodar Valley Corporation (DVC) is
exploring pumped hydro storage (PHS)
projects; a plant is planned in Bokaro with a
capacity of 1500 MW.

[ N ] [ ]
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https://jankalyanfile.rajasthan.gov.in/Content/UploadFolder/Tender/3253_Main_33e7f798-aba6-4542-99fe-d42a10809c30.pdfhttps:/jankalyanfile.rajasthan.gov.in/Content/UploadFolder/Tender/3253_Main_33e7f798-aba6-4542-99fe-d42a10809c30.pdf

Electric mobility: Q2 FY24 recorded a

the PM-eBus Sewa scheme

Electric vehicle sales in India

Vehicle sales

Source: : Vahan Sewa dashboard (includes only registered vehicles, unregistered vehicles include low-speed vehicles (< 25 km/hr), e-rickshaws (three-wheelers) and electric two-wheelers), Electric
Mobility Dashboard (2023), CEEW Centre for Energy Finance.* Based on sales data up to Q2 FY24; **4W represents Light motor vehicles and Light passenger vehicles.

7,43,329

14,00,000 Q2 FY24 snapshot
1,27,935
1,50,000 1,16,435 1,26,961 7.00%
12,00,000
11,59,319
1,00,000 6.91% 6.78%
10,00,000 5.35%
50,000 6.52%
8,00,000 L
0 6.00%
July August September
2.53%
6,00,000
4,53,856
[ 1,66,289
4,00,000 ! 1,28,884
18,052 96,788 1
‘ 1,46,574 0.85%
2,00,000 0.65% 0.76%
0.45%
0.29%
0.10%

FY0O6 FYO7 FY08 FY09 FY10 FY1l FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24*

I Electric vehicles (EV) (left Y-axis)

mmmm Hybrid vehicles (left Y-axis)

7.00%

6.00%

5.00%

4.00%

3.00%

2.00%

1.00%

0.00%

Share of EV in overall vehicle sales

==@== E|ectric vehicles as % of overall vehicle sales (Right Y-axis)

marginal drop in EV sales vs Q1 FY24; Union Cabinet approved

Takeaways & Outlook

EV sales dropped marginally in Q2 FY24, with
a decrease of 0.18% vs Q1 FY24, but
recorded a gain of 42.59% vs Q2 FY23. For
Q2 FY24, the share of EVs in overall
vehicle sales stood at 6.74%.

In July 2023, Chandigarh revised its EV
policy to offer incentives for ~42,000
vehicles. The incentives are available for
permanent residents of Chandigarh to buy
EVs from anywhere in India. Delhi's EV
policy was extended for another six
months following its expiry in August 2023.

Union Cabinet approved the PM-eBus Sewa
scheme with 10,000 e-Buses to be deployed
under the PPP model in 169 cities. The total
estimated cost of the scheme is Rs.57,613
crore.

OEMs with the highest EV sales* in Q2
FY24 were:

® 2W: Ola Electric (56,779), TVS Motor
(41,450) and Ather Energy (20,959)

® 3W: Mahindra and Mahindra (10,260), YC
Electric (5,613) and Saera Electric (5,248)

®  4W**: Tata Motors (9,211), MG Motors
(1,960) and Mahindra and Mahindra (780)

[ N ]
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https://chandigarh.gov.in/sites/default/files/up2023/snt23-evamnd0707.pdf
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1949430
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- Annexure I: Green bond issuances (RE developers)

Date Company

Size (USD
million)

Sector

Coupon rate
(%)

Rating

Tenor
(Years)

Purpose

; ; BB- (Fitch) Refinancing of existing debt and finance
April 202 400 Solar and wind 7.95% , g 8
pril 2023 L GO arandwi ’ Ba3 (Moody’s) growth initiatives
. . AA (CRISIL, : P
April 2023 SAEL 161 Biomass India(Ratings) 10 Finance green initiatives
AAA (CRISIL, ) . L
March 2022 Avaada Energy 192 Solar 6.75 India (Ratings) 3 Refinancing of existing debt
March 2022 Greenko 750 Energy storage 5.50% Bal (Moody’s) 3 Refinance existing debt and fund the
capital expenditures at asset level
January 2022  ReNew Power 400 Solar and wind 4.50% BB- (Fitch) 525 Refinance existing debt and fund capital
expenditure
September ) Fund equity portion of capital
2021 Adani Green Energy 750 Solar and wind 4.375% Ba3 (Moody’s) 3 expenditure for under-construction
projects
August 2021 Azure Power 414 Solar 3.575% Not available 5 Refinance existing gieg&er cost green bond
July 2021 Acme Solar 334 Solar 4.70% Not available 5 Refinancing of existing debt
Vector Green AAA (CRISIL, Refinance existing high-cost debt of solar
165 Sol 6.49% il 3 g nig
I8lvizua Energy olar India Ratings) projects
BB+ (EXP) Repayment of existing green project-
707 Hyd 4.50% ) 10
May 2021 JSW Hydro ydro 0 (Fitch) related rupee-denominated debt
April 2021 ReNew Power 585 Solar and wind 4.50% BB- (Fitch) 7.25 Refinancing of existing debt
March 2021 Greenko 940 Solar and wind 3.85% BB (Fitch) 5 Redemption of previous fund raise

Source: Climate Bonds Initiative and company press releases.
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- Annexure I: Green bond issuances (RE developers)

Date

Company

Size (USD
million)

Sector

Coupon rate

(%)

Tenor
(Years)

Purpose

March 2021 Hero Future 363 Solar and wind 4.25% BB- (Fitch) 6 Refinancing of existing debt
Energies
F . .
elza(r):?ry ReNew Power 460 Solar and wind 4.00% BB- (Fitch) 6 Refinancing of existing debt
February Continuum Green 561 Solar and wind 4.50% BB+ (Fitch) 6 Refinancing of existing debt
2021 Energy
. ) . AA (India . . -
October 2020  CLP Wind Farms 40 Wind Not available Ratings) 2to3 Refinancing of existing debt
October 2020 ReNew Power 325 Solar and wind 5.375% BB- (Fitch) 3.5 Refinancing high-cost local debt
’ BB-/Stable ) . )
January 2020 ReNew Power 450 Solar and wind 5.875% (Fitch) 5 Refinancing of maturing debt
October 2019 ~ Adani Green 362.5 Solar and wind 4.625% BBB- (Fitch) 20 Repaying foreign currency loans and
Energy ’ ’ rupee borrowings
Septemb ) )

P te ReNew Power 90 Solar and wind 6.67% BB (Fitch) 45 Refinancing of existing debt
September ) )

P oto Greenko 85 Solar and wind 5.95% BB- (Fitch) 6.75 Refneneing el g ah
Sep;g:r;ber Azure power 350 Solar 5.65% BB (Fitch) 5 Refinancing of existing debt
September ) Ba2 Capacity expansion and repaying high

2019 ReNew Power 300 Solar and wind 6.45% (Moody's) 5 cost debt
August 2019 Greenko 85 Solar and wind 6.25% (Mc?j;y’s) 3.5 Refinancing of solar and wind projects

Source: Climate Bonds Initiative and company press releases.
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- Annexure lI: Key electric mobility facts and figures

65.81% 548 149

FAME-II target met Number of EV OEMs in India Total FAME Il approved models

As of 5 October 2023 As of 5 October 2023 Asof Q2 FY24

Note: Target of selling 1,562,090 EVs (2W, 3W,
4W and buses) under FAME-II scheme by FY22.

Recent electric vehicle launches
. Lectrix LXS G3.0 EV penetration , ,

Price: INR 97,999 onwards In Q2 Fy24

Range: 100 km EVs sold
Battery capacity: 3 kWh Lithium-ion

i 750/ o
Mahindra E-Alfa Super . o

Price: INR 1,61,000 onwards 2W SO|d were EV

Range: 96 km

Battery capacity: 140 Ah lead-acid battery

BMW MINI Charged

T Price: INR 53,50,000 onwards o . r ..

; Range: 270 km ® o States notified EV pO||C|eS
Battery capacity: 32.6 kWh

Asof Q2 FY24
3W sold were EV

Volvo C40 Recharge

= Price: INR 61,25,000 onwards . . -
Range: 530 km For more updates visit CEEW-CEF Electric Mobility Dashboard

Battery capacity: 78 kWh Lithium-ion

Source: Vahan Sewa dashboard, CEEW Centre for Energy Finance Electric Mobility dashboard, Department of Heavy Industries, CEA. cef.ceew.in


https://cef.ceew.in/solutions-factory/tool/electric-mobility

Energy Access

Risks & Adaptation

Technology, Finance,
& Trade

¥

Industrial Sustainability
& Competitiveness

Low-Carbon
Pathways

' CEEW Centre for
Energy Finance
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Build evidence

Consistent, reliable,
and up to date
monitoring &
analysis of clean
energy markets -
investment, payment
schedules, market
trends, etc.

Create coherence

Periodic convening of
multi-stakeholder
groups to deliberate
on market activities in
clean energy

Design solutions

Design and feasibility
pilots of fit-for-
purpose business
models & financial
solutions for clean
energy solutions
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Our recent publications, dashboards and tools

Bloomberg e
Philanthropies CEEW edonomic

FORUM
~—

EFFECTIVE CARBON Cloan Engrey Indla

MARKET FRAMEWORK o
TOWARDS THE - Foancig o inias Goan N
ACHIEVEMENT OF . \ { . s

NET-ZERO IN INDIA: _ f NOvEmBER 2022

The Role of Article 6, Emissions Trading and Voluntary Markets.

DEVELOPING AN ’ Viet Nam Grid Integration
Guarantee

A Financial Solution to Mitigate
Curtallment Risk for Renewable Energy
Projects

Developing An Effective Carbon Greening India's Automotive Mobilizing Investment For Viet Nam Grid Integration
Market Framework Towards The Sector Clean Energy In India Guarantee
Achievement Of Net-Zero In India

India Renewables Dashboard Open Access Tool Electric Mobility Dashboard
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https://cef.ceew.in/intelligence/tool/electric-mobility
https://www.ceew.in/cef/solutions-factory/publications/viet-nam-grid-integration-guarantee
https://www.ceew.in/cef/solutions-factory/publications/mobilizing-investment-for-clean-energy-in-india
https://cef.ceew.in/intelligence/tool/open-access-home
https://www.renewablesindia.in/
https://www.ceew.in/cef/publications/greening-indias-automotive-sector
https://www.ceew.in/cef/publications/developing-an-effective-carbon-market-framework

