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Event Overview and Session Flow

Windergy India 2025 began with 
the inauguration of the trade fair, 
marked by a ribbon cutting ceremony 
followed by a walk through the 
exhibition. The opening was led by 
senior government representatives, 
accompanied by Shri Santosh Kumar 
Sarangi, Secretary of the Ministry 
of New and Renewable Energy. 
They were joined by Shri Girish 
Tanti, Chairman of IWTMA, and Shri 
Johann Saathoff, Parliamentary 
State Secretary to the Federal 
Minister of Economic Cooperation 
and Development of Germany. 
Their participation set a strong and 
collaborative start to the event.

This was followed by the Conference 
Inaugural and Plenary Session, which 
opened with an address by Shri 
Girish Tanti, who set the context for 
the discussions. Shri Santosh Kumar 
Sarangi delivered the inaugural 
address, after which Shri Johann 
Saathoff shared remarks reflecting 
Germany’s cooperation in renewable 
energy. S. S. Sivasankar, Tamil Nadu 
Minister for Transport, also addressed 
the gathering. The session concluded 
with a keynote address by Shri 
Pralhad Joshi, Minister for New and 
Renewable Energy and Consumer 
Affairs, Food and Public Distribution, 
after which Saravanan Manickam, 
Vice Chairman of IWTMA and Country 
Head and MD for India at the Nordex 
Group, delivered the vote of thanks. 
This set the stage for the nine panel 
discussions that followed, all of which 
are covered in this document.
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Conference Inaugural & Plenary Session

Shri Girish Tanti - Opening Address and Context 
Setting, Chairman, Indian Wind Turbine 
Manufacturers Association

Shri Girish Tanti began by extending a warm welcome to 
the ministers, international delegates, industry leaders, 
and the wider wind energy community gathered for the 
seventh edition of Windergy. He spoke with pride about 
how the event has grown year after year, noting the 
larger exhibition space, the hundreds of exhibitors from 
across the world, and the sharp rise in participation. He 
acknowledged the strong institutional support from the 
central ministries, NITI Aayog, and the partner states 
of Tamil Nadu and Karnataka, as well as the continued 
engagement of countries such as Germany, Denmark, 
and Spain. Their presence, he said, reflects how the 
wind sector has become a meeting ground for global 
collaboration and shared ambition.

He described the two-day programme as a carefully 
designed platform that brings together experience, 

insight and aspiration. The sessions will look at what 
India can learn from successful practices at home and 
abroad, explore the opportunities and pressures within 
the supply chain as India pushes towards Atmanirbhar 
Bharat and assess emerging avenues such as the 
growing C&I market, repowering ageing fleets, and the 
possibilities offered by offshore wind. He also highlighted 
the increasing presence and leadership of women in 
the sector, noting that this too is shaping the industry’s 
evolution. With these discussions, he said, the event aims 
to offer honest debate and clear direction at a moment 
when India’s energy transition is accelerating.

Shri Tanti placed this conversation within the larger 
national context. He recalled the country’s commitment 
to reach net zero by 2070 and the target of 500 GW of 
non-fossil capacity by 2030. India has already achieved 
half of its energy requirements from non-fossil sources, 
much earlier than anticipated, and wind has crossed 
53 GW toward its 100 GW ambition. He explained that 
state-level planning suggests a pathway to about 107 
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GW of wind by 2030 and that India’s 1.1-terawatt resource 
potential is spread across nine well-endowed states. The 
development pipeline, he said, is deep and active—with 
operational projects, those under implementation, 
others awaiting PPAs or auctions, and a significant push 
coming from industries charting their own net-zero 
journeys. Taken together, the planned capacity crosses 
120 GW, giving the sector confidence that the 100 GW 
milestone can be reached ahead of schedule.

At the same time, he acknowledged the real challenges 
that need coordinated action. Some projects are stalled 
due to grid construction delays, others may face future 
congestion, and evacuation infrastructure must keep 
pace with planned additions. Several developments 
have slowed due to state-level right-of-way issues, and 
the delay in signing PPAs and PSAs risks disrupting the 
momentum the industry has built. He referred to the 
focused roundtable held in Delhi with the Honorable 
Minister and senior officials, where the key bottlenecks 
were identified, and noted that a task force is being set 
up to resolve these issues systematically.

He concluded by reflecting on the strength and maturity 
of India’s wind manufacturing ecosystem. Over decades, 
the country has built a supply chain that now contributes 
significantly to global manufacturing, from nacelles and 
rotors to gearboxes and castings. A majority of last year’s 
installations were made domestically, demonstrating 
that India is not only capable of supplying its own 
demand but also of playing a competitive role globally. 
With ministry-led initiatives pushing local value addition 
higher and the industry aiming to expand its global 
footprint further by 2030, he said India is well-positioned 
to be a central force in the world’s wind energy landscape. 
He closed with gratitude for the support of governments, 
partners, and delegates, and with optimism for the 
collective journey ahead.

Shri Santosh Kumar Sarangi - Inaugural Address 
- Secretary Ministry of New and Renewable 
Energy, Government of India

Shri Santosh Kumar Sarangi, Secretary, Ministry of 
New and Renewable Energy, Government of India, 

highlighted the scale and impact of India’s renewable 
energy transition over the past decade. He noted that 
in 2014, India had less than 3 GW of solar capacity and 
about 70 GW of total renewable energy (including 
hydro). Today, solar capacity has crossed 128 GW, and 
total renewable energy has reached nearly 260 GW, 
placing India on track to become the world’s third-
largest renewable energy player.

He explained that India’s progress is anchored in three 
areas: large-scale renewable deployment, growth in 
domestic manufacturing and initiatives designed to 
empower citizens. On deployment, he pointed out that 
renewable tariffs—once at ₹17–18 per unit—have fallen 
to some of the lowest globally, around ₹2.40 for solar 
and about ₹3.5 to 4 for wind. He emphasized the role 
of transparent processes and payment security through 
Solar Energy Corporation of India, which now trades 
more than 60 GW of power and has helped bridge trust 
gaps between DISCOMs and generators. Renewable 
purchase and consumption obligations have further 
supported wider adoption across states.

On manufacturing, Shri Sarangi stated that India now 
has over 110 GW of solar module manufacturing capacity, 
second only to China, and more than 20 GW of wind-
manufacturing capacity. He noted significant growth in 
component manufacturing and expressed confidence 
that India can emerge as a major export hub for wind 
turbines. He also referred to the Production Linked 
Incentive scheme and earlier GBI support as important 
enablers.

He discussed citizen-centric initiatives such as PM Surya 
Ghar, which aims to solarize 10 million households, and 
the national farm-solarization program that replaces 
diesel pumps and powers feeders through solar, 
together expected to add about 35 GW over the next 12–
18 months. These programs, he said, enable households 
and farmers to become prosumers by generating their 
own electricity and, in some cases, selling power back 
to DISCOMs. He also mentioned the India Energy Stack, 
which will strengthen citizen participation in electricity 
production and consumption.

On wind energy, Shri Sarangi referred to NIWE’s 
estimates of around 1,100 GW of onshore potential and 
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about 70 GW of offshore wind potential. To support 
offshore development, the government has committed 
₹7,000 crore of viability gap funding and is working 
on a longer-term project trajectory. He noted ongoing 
work with state governments on issues such as right-
of-way, land acquisition, and transmission, along with 
coordination with CTU and the Ministry of Power for 
faster connectivity.

He closed by stating that platforms like Windergy provide 
an important forum to support the continued expansion 
of India’s wind sector and reaffirmed confidence in the 
sector’s future growth.

Shri Johann Saathoff - Parliamentary State Secy 
to the Federal Minister of Economic Cooperation 
and Development, Germany

Mr. Johann Saathoff spoke about his own connection to 
wind energy, noting that coming from North Germany, 
he sees wind not only as a source of clean power but 
also as a driver of livelihood, economic growth and 
sustainable development. In his constituency of Aurich-
Emden, both onshore and offshore wind supply reliable 
and affordable electricity to millions while creating jobs 
and supporting regional progress. This personal link set 
the context for his remarks on international cooperation.

He emphasised that in a world where national interests 
often overshadow collective goals, the Indo-German 
Green and Sustainable Development Partnership stands 
out as a long-term alliance rooted in trust, shared values, 
and co-creation. He stressed that Germany is committed 
to supporting India’s journey toward self-reliance in 
clean energy. Germany has already provided significant 
financial support through KfW, investing more than 1.4 
billion euros to strengthen India’s grid infrastructure. 
This includes financing thousands of kilometres of high-
voltage transmission lines and multiple substations that 
help integrate wind and solar energy into the national 
grid.

Mr. Saathoff reflected on the broader significance of the 
partnership launched in 2022 by Prime Minister Modi 
and the German Chancellor. He pointed to examples 
such as German funding for major metro projects in 

cities like Bangalore and Mumbai, which now serve 
more than 10 million people daily. These projects have 
eased commuting, reduced congestion, cut emissions, 
and improved air quality. He also highlighted the role 
of German companies like Nordex and ZF, which are 
building next-generation wind turbines in India using 
advanced German technology, generating benefits for 
both countries.

He then turned to the joint renewable energy investment 
platform launched in 2024 by Germany’s Federal 
Ministry for Economic Cooperation and Development 
and India’s Ministry of New and Renewable Energy. This 
initiative aims to mobilise private sector participation 
and accelerate renewable energy development in India. 
He said the platform will play a key role in expanding 
India’s onshore and offshore wind sectors and deepening 
collaboration in areas such as turbine manufacturing and 
grid integration. According to him, German engineering 
combined with Indian manufacturing offers a strong 
response to rising global competition in the wind supply 
chain.

Mr. Saathoff noted that many agreements and 
cooperative frameworks have already delivered tangible 
results, strengthening ties between German and 
Indian industries. He expressed enthusiasm for another 
formalised partnership expected to be launched at 
Windergy and welcomed the involvement of the Indian 
Wind Turbine Manufacturers Association in this effort. He 
also highlighted the unprecedented participation from 
Germany at this year’s event, with around 25 German 
companies present. He closed by thanking all partners 
for their commitment and reaffirming that the future 
of energy in both countries will be reliable, renewable, 
secure, and built together.

S. S. Sivasankar - Special Address - Tamil Nadu 
Minister for Transport

S. S. Sivasankar described the state as the cradle of 
India’s wind revolution and a consistent leader in the 
country’s clean energy journey. He said it was significant 
that Windergy India 2025 was being held in Chennai, a 
platform that reflects India’s progress in wind energy and 
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strengthens the shared commitment to sustainability 
and self-reliance. He credited the state’s balanced 
development, strong infrastructure and progressive 
energy policies to the leadership of the Chief Minister.

He outlined Tamil Nadu’s deep renewable energy 
legacy. The state has more than 28,500 MW of installed 
renewable capacity and about 11,500 MW of wind, 
placing it second nationally. Since 2021, 3,500 MW of new 
wind capacity has been added with an investment of Rs 
20,000 crore. Tamil Nadu reached its highest wind peak 
of 5,899 MW in July 2024 and a record daily generation 
of 123.85 million units in August 2025. Solar capacity has 
climbed to 11,300 MW, including 1,200 MW of rooftop 
installations, with a record generation of 7,256 MW in 
September 2025.

He said the state aims for 50 percent renewable energy 
by 2030, a 70 percent cut in emissions, and alignment 
with India’s net-zero goal by 2070. With demand 
projected to rise from 20,700 MW to 35,500 MW by 
2034–35, Tamil Nadu’s resource plan calls for 98,000 MW 
of contracted capacity, including sizeable allocations 
for wind, solar, and energy storage. He noted that Tamil 
Nadu’s leadership is built on early policy initiatives such 
as wind energy banking, open access for industries, 
the creation of a dedicated renewable agency, and the 
development of green energy corridors. Recent policies 
on wind repowering, pumped storage, and small hydel 
projects, along with the formation of the Tamil Nadu 
Green Energy Corporation Limited, are intended to drive 
the next phase of growth.

He highlighted the state’s strong grid readiness 
and investor-friendly environment. Since 2021, wind 
investments have exceeded Rs 5,700 crore for 816 MW, 
with more capacity upcoming. Solar has attracted over 
Rs 20,500 crore for 6,736 MW, with additional projects 
under advanced approval. He also pointed to major 
developments under way, including battery storage 
systems, pumped storage projects at Kunda, Vellimalai, 
and Aliyar, and new 765 kV substations that will expand 
evacuation capacity by nearly 6,000 MW.

He underlined that wind energy has long supported 
Tamil Nadu’s industrial growth, with more than 
7,500 MW serving captive users, especially the textile 

sector, which consumes around 3,000 MW. This has 
strengthened competitiveness by lowering costs and 
reducing emissions. Looking ahead, he highlighted the 
35 GW offshore wind potential along the Tamil Nadu 
coast, supported by steady winds and high-capacity 
factors. Work with the National Institute of Wind Energy 
and the India–Denmark Green Strategic Partnership 
is paving the way for India’s first offshore wind project, 
further reinforced by the Green Transition Alliance India–
Denmark 2025.

Shri Sivasankar closed by saying that Tamil Nadu’s story 
is defined by momentum and innovation as much as 
by megawatts. From pioneering India’s wind sector 
to emerging as a hub for green manufacturing and 
offshore development, the state will continue driving 
India’s clean energy transition. He reaffirmed Tamil 
Nadu’s commitment to faster project execution, stronger 
manufacturing, a more resilient grid, and deeper global 
collaboration as India moves toward its 2030 and 2070 
goals.

Shri Pralhad Joshi - Keynote Address - Hon’ble 
Minister for New and Renewable Energy and 
Consumer Affairs, Food and Public Distribution, 
Government of India

Shri Pralhad Joshi began by expressing that it was a 
pleasure to be in Chennai, a city that symbolises India’s 
wind power journey. He noted that Windergy, now in its 
seventh edition, has become one of the world’s leading 
forums for the wind sector and commended IWTMA for 
building it into an event that manufacturers and industry 
participants aspire to be part of. He said the theme, Wind 
Power: Policies and Partnerships towards Atmanirbhar 
Bharat, reflects India’s larger national aspiration under 
the leadership of the Prime Minister to secure energy 
independence, sustainable development and self-
reliance. Drawing on India’s long tradition of respecting 
nature, he underscored that the country’s challenge is to 
rapidly meet its growing energy needs while protecting 
natural resources—a path India has consciously chosen 
and is progressing on successfully.

He noted the strong international presence at the event 
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and said it demonstrates the global importance of India’s 
renewable energy transition. Recalling the period when 
India was labelled among the “fragile five,” he pointed 
out how dramatically the country has transformed, now 
standing as the fourth-largest economy, the fourth-
largest renewable energy capacity, the fourth-largest 
wind capacity, and the fourth-strongest military—
targets that India now aims to elevate to third place. 
He emphasised that this progress has been enabled by 
massive infrastructure expansion over the past decade, 
including national highways and railway electrification, 
both of which significantly increase electricity demand. 
Meeting this rising demand, he said, requires rapid 
growth in renewable and non-fossil energy.

He highlighted the scale and speed of India’s clean 
energy transition, noting that the country’s solar capacity 
rose from less than 3 GW in 2014 to 128 GW today, while 
wind capacity has grown from about 21 GW to 54 GW, 
with 30 GW in the pipeline. India has reached 257 GW of 
non-fossil capacity—achieving the 50 percent non-fossil 
share of power generation five years ahead of the 2030 
commitment. He shared that international counterparts, 
including the European Union, have expressed disbelief 
at the speed of this achievement until reviewing the 
evidence themselves. He said this progress is proof that 
when government and industry work together, India 
can accomplish anything.

The Minister described wind energy as a defining 
contributor to India’s renewable story, especially in states 
like Tamil Nadu. He noted that wind capacity has risen 
150 percent in the past decade, and that this year alone 
India is set to add 6.1 GW of new wind installations—
an outcome of policy support and industry execution. 
India has set even higher targets: 500 GW of non-fossil 
capacity by 2030, of which 100 to 110 GW will come from 
wind. He reaffirmed India’s commitment to developing 
offshore wind, targeting 30 GW, with initial tenders 
already underway in Tamil Nadu.

He pointed to India’s strong manufacturing ecosystem, 
which now produces 30 certified turbine models 
through 14 companies, ranging from 225 kW machines 
to modern 5.2 MW turbines. Annual manufacturing 
capability stands at around 20 GW, supported by a young 

and skilled workforce. India exported up to 4 GW of wind 
turbines and components in FY25, reflecting growing 
competitiveness. At the same time, he urged the 
industry to accelerate R&D, especially to increase turbine 
capacity—recalling that countries are already producing 
17 MW machines. With limited high-quality wind sites, 
he said India must explore whether larger turbines are 
feasible to maximise generation from available land, and 
the ministry is examining solutions jointly with other 
departments, including the Ministry of Defence.

He emphasised that India’s rising electricity needs—
from expanding metros, airports, industry, and 
manufacturing—make renewable energy essential. 
The country must simultaneously address challenges 
such as repowering ageing sites, improving payment 
discipline in utilities, speeding up PPAs, resolving land 
and right-of-way issues, and strengthening ease of 
doing business in the power sector. He said the Prime 
Minister constantly monitors compliance reduction 
and timely project completion, and both central and 
state governments are actively working with industry to 
remove bottlenecks.

The Minister reiterated that India must increase its share 
in the global wind supply chain to 10 percent by 2030 
and 20 percent by 2040. He said this will require greater 
R&D investment and flexible policies. He assured the 
industry that the ministry will continue to listen, engage, 
and support growth, but urged the sector to expand its 
capacity manyfold to meet the country’s future needs. 
He concluded that wind power is a cornerstone of India’s 
clean energy future and expressed confidence that, with 
collective effort and determination, India will not only 
meet but surpass its targets. 

Dr. Saravanan Manickam - Vote of Thanks - Vice 
Chairman, Indian Wind Turbine Manufacturers 
Association

Dr. Saravanan Manickam said it was a privilege to deliver 
the vote of thanks at the conclusion of the inaugural 
and plenary sessions of the conference on Wind Power 
Policies and Partnerships towards Atmanirbhar Bharat, 
held alongside the Windergy India trade fair. On behalf 
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of the Indian Wind Turbine Manufacturers Association, 
he conveyed deep gratitude to all dignitaries and guests 
whose presence made the occasion memorable and 
meaningful.

He expressed sincere appreciation to Shri Pralhad Joshi, 
Union Minister for New and Renewable Energy and 
Consumer Affairs, Food and Public Distribution. He said 
the Minister’s keynote address was both inspiring and 
clarifying, offering a strong direction for accelerating 
India’s journey towards energy self-reliance through 
wind power. He also thanked Secretary Shri Santosh 
Kumar Sarangi for his inaugural address and for his 
consistent support to the renewable energy ecosystem. 
Dr. Manickam extended his thanks to Shri Johann 
Saathoff, Parliamentary State Secretary from Germany, 
noting that his remarks highlighted the importance of 
Indo-German collaboration in advancing sustainable 
energy solutions. He acknowledged Shri S. S. Sivasankar, 
Tamil Nadu Minister for Transport and Electricity, for his 
remarks and for Tamil Nadu’s leadership in developing 
wind energy in India.

He thanked Shri Girish Tanti, Chairman of IWTMA, for 
delivering an opening address that set the tone for 
the conference. He also recognised the efforts of Shri 
Aditya Vyas, CEO of IWTMA, for enabling the signing of 
new MOUs that strengthen partnerships and reinforce 
commitment to innovation and sectoral progress. Dr. 
Manickam took a moment to celebrate the leadership 
shown by various states in advancing renewable energy, 
noting that their achievements form the foundation of 
India’s clean energy transformation.

He then thanked all delegates, industry leaders, 
policymakers, researchers, and media representatives 
for joining the event, saying that their presence reflects 
collective intent to advance India’s renewable energy 
ambitions through collaboration. He also expressed his 
deep appreciation to the organising team, technical 
partners, and support staff of IWTMA and Windergy 
India, whose efforts made the event possible. 

The inaugural session set the stage for nine panel 
discussions that unfolded over 30 and 31 October. The 
summaries of these deliberations are detailed below.
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Panel Discussion 1: 
State Leadership: Powering Wind

Key session highlights:

1.	 States emphasised that evacuation and transmission 
readiness are the single biggest determinants of 
whether wind capacity can grow at the scale required. 
Tamil Nadu, Karnataka, Kerala and others stressed 
right-of-way issues, long substation timelines and 
the need for coordinated central-state transmission 
planning.

2.	 Tamil Nadu prioritised repowering and efficient land 
use, highlighting strong historical wind belts but 
noting seasonality challenges, outdated machines 
and bottlenecks at Virudhunagar, Tirunelveli, 
Coimbatore and Kanyakumari. The state called for 
faster approvals and technology that reduces land 
requirement for substations.

3.	 Kerala outlined rising demand driven by Vizhinjam 
port, EV growth and hydrogen ambitions, but noted 
that its complex terrain restricts transport of large 
blades and limits hub height to around 75 m. The state 
seeks green energy corridors, innovative logistics 
solutions, and selective offshore wind deployment.

4.	 MNRE reassured the sector that demand for wind 
will be strong, driven by RTC and FDRE tenders 
where wind’s complementary generation profile 
is essential. The ministry emphasised domestic 
manufacturing (ALMM, DCR, and component-level 
localisation) but said support mechanisms are still 
under consultation.

5.	 SECI highlighted that transmission delays and 
curtailment are eroding project viability, and said 
the next phase includes standalone wind tenders 
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for states, RE-RTC supply for C&I and hydrogen, 
creation of wind-only parks, and rollout of India’s first 
Contracts-for-Difference (CfD) tender.

6.	 Regulatory insights stressed that “there is no energy 
transition without transmission”, urging faster 
resolution of change-in-law and force majeure 
petitions, deeper adoption of tariff-based competitive 
bidding for intra-state transmission, and stronger 
involvement of district administrations to clear land 
bottlenecks.

Detailed session summary:

1. Purpose of the Panel

The panel convened senior officials across India’s 
most wind-rich states together with central agencies 
to examine how states will translate national wind 
ambitions into actual capacity. The moderator––Shri 
Dinesh Jagdale––set the tone by highlighting India’s 
milestone of crossing 500 GW installed power capacity 
and reporting that nearly half of national demand on 
the referenced day was met by renewable sources. The 
discussion aimed to surface practical solutions around:

•	 Transmission readiness

•	 Land and right-of-way (ROW) challenges

•	 Repowering and new capacity development

•	 State policy support and investor confidence

•	 Coordination between state governments, MNRE, 
SECI and regulators

The session represented a rare joint platform where 
regulators, central policymakers and state leadership 
could openly discuss operational constraints and policy 
alignment.

2. Tamil Nadu: Repowering, Seasonality and 
Evacuation Bottlenecks

Speaker: Dr. J. Radhakrishnan, Additional Chief 
Secretary

Tamil Nadu underscored its position as the historic cradle 
of India’s wind sector, with early clusters in Palladam–
Coimbatore, Tirunelveli, Kanyakumari and Tuticorin. Its 
key messages were:

a) Repowering is a top priority

Many early-stage turbines are outdated and unable to 
exploit high-resource sites effectively. The state is revising 
its 2024 policy to make repowering more attractive while 
addressing stakeholder feedback.

b) Evacuation and grid management are the biggest 
constraints

Tamil Nadu faces sharp seasonal dips (especially 
Feb–May and October), stressing the grid and forcing 
conventional generators into irregular cycling. The state 
is expanding evacuation corridors, including completing 
and strengthening:

•	 Virudhunagar evacuation pathway (to move ~2,800 
MW)

•	 New 765 kV nodes for northern districts

•	 Faster buildout of green energy corridor substations

c) ROW and land coordination remain critical

Landowners frequently block linear transmission routes 

7.	 Karnataka and Maharashtra presented policy clarity 
and large upcoming pipelines, with Karnataka 
planning RE+storage hybrids and removing land 
conversion requirements, and Maharashtra signalling 
65 GW RE by 2030 including standalone wind, hybrids 
and renewable energy zones. Gujarat and Rajasthan 
reaffirmed their scale-up momentum.
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even over small stretches. The state is intensifying local 
outreach and insisting on faster and more transparent 
clearance workflows.

d) Offshore wind is a strategic focus but requires 
community integration

Tamil Nadu reiterated strong potential off 
Ramanathapuram and Tuticorin but stressed that 
fishermen pathways must be respected and community 
engagement must lead the process.

3. Kerala: Rising Demand, Difficult Terrain and 
Selective Wind Deployment

Speaker: Shri Puneet Kumar, Additional Chief 
Secretary (Power)

Kerala presented a starkly different profile—fast-growing 
demand and limited local generation. Key observations:

a) Demand is accelerating rapidly

The state produces only ~30% of its needs. Vizhinjam 
port, MSMEs, IT/data centres and EVs (Kerala has 13% of 
India’s EVs) will sharply increase consumption.

b) Strong wind pockets exist but terrain restricts 
technology

Regions such as Attappadi (Palakkad) and 
Ramakkalmedu (Idukki) offer excellent resource. But 
narrow hilly roads and environmental sensitivities 
restrict transport of 50–70 metre blades and nacelles. 
This reduces feasible hub heights to ~75 m, sharply 
lowering output.

c) Green Energy Corridors and innovative logistics 
required

Kerala seeks central support for ISTS Phase II green 
energy corridors into Attappadi and Ramakkalmedu. Air-
lifting or modular transport solutions were mentioned 
as long-term options once costs fall.

d) Offshore wind and hybridisation will support 
hydrogen and EV load

With a hydrogen valley cluster and EV charging push, 
Kerala sees wind–solar hybrids and offshore wind as part 
of long-term system balancing.

4. MNRE: Wind Demand Will Expand via RTC & FDRE 
Products

Speaker: Shri Santosh Kumar Sarangi, Secretary, 
MNRE

MNRE provided the central policy lens.

a) No contraction in wind demand—wind essential in 
RTC tenders

The Ministry made clear that Round-the-Clock (RTC) 
and Firm & Dispatchable Renewable Energy (FDRE) 
procurements will drive the market. These tenders 
are technology-agnostic but require complementary 
generation profiles.

Wind’s generation pattern––inverse to solar––is therefore 
indispensable.

b) Domestic manufacturing push continues

Through tools such as:

•	 ALMM (Approved List of Models & Manufacturers) for 
wind components

•	 Domestic Content Requirements

•	 Selective PLI-type support (under consultation)

MNRE emphasised self-reliance but did not commit to 
specific budget instruments.

c) Component-level localisation challenges 
acknowledged

Some components (bearings, forgings) rely heavily on 
foreign raw materials and cost structures. Consultations 
with industry continue to identify feasible support 
options.

5. SECI: Transmission Delays are the Sector’s Biggest 
Threat

Speaker: Shri Sivakumar V. Vepakomma, Director, 
Power Systems, SECI

SECI provided the implementation and market-
development view.
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a) 16 GW tendered; transmission delays derail 
progress

Out of ~16 GW wind tendered, ~9 GW is progressing. 
However, connectivity delays and curtailment remain 
the biggest deterrents to investor appetite.

b) Next-generation initiatives

•	 More standalone wind tenders for states

•	 Entry into C&I supply through RE-RTC models

•	 Integrating wind into green hydrogen and green 
ammonia supply (following the large 723 KT 
ammonia tender)

•	 Development of wind-only parks, analogous to solar 
parks

•	 Launch of India’s first Contracts-for-Difference 
(CfD) tender to deepen price discovery and investor 
confidence

6. Regulatory Perspective: “No Energy Transition 
Without Transmission”

Speaker: Shri Arun Goyal, Former Member, CERC

The regulatory viewpoint brought discipline to the 
conversation.

a) Transmission planning exists—implementation 
lags

India’s national plan through 2032 is sound, but execution 
delays stem from change-in-law disputes, force majeure 
claims and administrative delays.

b) Private capital must be crowd-in via TBCB

Tariff-Based Competitive Bidding (TBCB) for intra-state 
networks is under-utilised. Wider adoption will unlock 
capital and strengthen implementation discipline.

c) Last-mile administrative issues must be solved

Transmission lines as “linear projects” suffer if 1 km 
is blocked. District collectors, tehsildars and local 
authorities need to understand opportunity costs and 
fast-track clearances.

7. Karnataka: RE+Storage Hybrids and Major Policy 
Breakthroughs

Speaker: Shri K. Rudrappaiah, MD, KREDL

Karnataka described a sharp shift in its planning:

a) From surplus to shortage—resource adequacy 
now drives decisions

After assuming surplus in 2019, Karnataka faced 
shortages in 2023 and now targets:

•	 12 GW new RE by 2030

•	 38 GW by 2035

b) Storage is mandatory in new tenders

New bids combine solar + wind + storage, including 
projects at Pavagada and large upcoming hybrid 
tenders.

c) Major reforms: No land-conversion requirement for 
RE

The state removed land conversion for RE projects—one 
of the biggest ease-of-doing-business wins in the sector.

d) ROW and evacuation addressed proactively

27 substations are under tender/construction. District 
committees have been created to resolve right-of-way 
quickly.

8. Maharashtra, Gujarat and Rajasthan: Scale-Up and 
Policy Continuity

Maharashtra (MEDA)

•	 Draft policy targets: 65 GW by 2030, 90 GW by 2035

•	 Envisions 5–6 GW of standalone wind, 9 GW of hybrids

•	 Planning Renewable Energy Zones and a repowering 
policy following consultant studies

Gujarat

•	 Reinforced its position as one of India’s wind leaders 
(>14 GW)

•	 Highlighted potential in both parks and distributed 
renewable solutions
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Rajasthan

•	 Signalled upcoming programme linked to the 
expansion of Bhadla Solar Park

•	 Emphasised strong competition with Gujarat in 
capacity leadership

9. Overarching Themes Across States

a) Transmission first

Every state returned to the need for evacuation corridors, 
substation readiness and right-of-way resolution.

b) Repowering is emerging as a national priority

Tamil Nadu and Maharashtra explicitly prioritised it; 
developers view it as a fast-track way to increase output 
within existing corridors.

c) Localisation is now a shared agenda

MNRE policy, state ambitions, and industry expectations 
converge around building component-level 
manufacturing capacity.

d) Wind will grow as part of RTC/FDRE ecosystems—
not in isolation

States and central agencies see wind as a cost-lowering 
asset inside firmed supply products.

e) Community engagement—both land and 
offshore—is crucial

Tamil Nadu and Kerala stressed the need to integrate 
local communities early to avoid delays.

10. Closing Reflections

The panel showcased a high degree of alignment across 
centre and states. States are aggressively upgrading 
transmission and policy frameworks. MNRE and SECI 
are shifting markets toward firmed renewable energy 
where wind plays a defining role. Regulators emphasised 
execution discipline. Together, these elements point to a 
new phase for India’s wind sector—rooted in coordinated 
planning, local manufacturing, hybridisation and reliable 
evacuation infrastructure.
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Panel Discussion 2: 
Wind Manufacturing – Way forward to 
Atmanirbharta (A Govt. - Industry Dialogue)

Key session highlights:

1.	 The moderator Mr. Sidharth Jain set the context: India 
targets 100 GW wind; execution is accelerating from 
a 4 GW market to ~6 GW this year with a pathway 
of 6–10 GW depending on execution. Large export 
potential (~40–50 GW across components) exists, yet 
many nacelle sub-components (gearbox, generator, 
special bearings, large castings/forgings, power 
electronics) still see only ~40–50% local supply due 
to 15–30% ex-works cost gaps versus China, which 
translate to ~5–20% higher turbine costs when using 
highly domestic content.

2.	 MNRE (Dr. Prabir Kumar Dash) framed Atmanirbharta 
as India should be strong enough to withstand 
external shocks and vibrant enough to leverage and 

build the potential of people of India. Definition has to 
come from the industry on what would they consider 
to be essential elements of the wind industry to be 
self reliant

3.	 OEM leaders (Suzlon, Senvion, Envision, Adani) 
stressed that sustained volume visibility is the key 
to capacity and cost: industry can add capacity, but 
real execution on the ground must rise to justify 
investments; a stable multi-year build path will pull 
down costs and enable exports.

4.	 Multiple panelists highlighted localization trajectories: 
blades, towers, gearboxes and generators can be (and 
in cases are being) localized; large castings/forgings 
and some bearings remain bottlenecks due to size/
capacity and consistency of volume.
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5.	 Practical levers to competitiveness featured 
repeatedly: replicable parks (e.g., Khavda), 
manufacturing efficiency gains (cycle-time 
reductions for nacelle/blade), plugging logistics 
constraints, and early supplier development (Indian 
forging/shaft suppliers, bearings produced in India 
rather than only assembled). A consensus was 
reached that major execution challenges are the 
primary barrier to scaling the wind sector, not a lack 
of demand. While demand for renewable energy 
is clearly increasing, these execution issues stem 
from the current model of fragmented projects and 
scattered manufacturing. As a solution, consolidated 
parks can be established where manufacturers can 
co-locate.

6.	 Technology development is an essential vector for 
Atmanirbharta. India’s proven strength in design 
and engineering, demonstrated by successful local 
projects, allows OEMs to build flexible supply chains 

that can adapt to changing market conditions. 
Panelists added that for larger turbines, the strategy 
is different. Since this technology is already globally 
established, India’s current practice is to leverage its 
high-visibility order volumes to gain an “upper hand” 
in negotiations with both suppliers and technology 
providers.

7.	 Component suppliers described India as an export 
hub already (e.g., 4–6 MW gearboxes landed in 
Europe cheaper than European manufacture), with 
strategies built around global diversification and 
using India for both domestic demand and exports.

8.	 The panel closed on execution themes: concentrate 
demand (e.g., wind parks), develop peripheral 
infrastructure (roads/ports/oversize handling), de-risk 
rights-of-way by picking controllable challenges, and 
use policy/industry collaboration to convert potential 
into 10–20 GW/year of buildable projects.

Detailed session summary:

1) Introduction

The session “Wind Manufacturing: Way Forward to 
Atmanirbharta” examined how India can scale domestic 
wind manufacturing for India and for the world. The 
moderator (Siddharth Jain) presented recent market 
data to ground the discussion: India’s wind market is 
accelerating (from ~4 GW to ~6 GW this year) with a 
possible pathway of 6–10 GW depending on execution. 
While the 100 GW target anchors domestic demand, 
the panel also flagged 40–50 GW export potential across 
components due to global growth and supply needs.

He decomposed turbine costs: towers + blades ≈ 40–45% 
of turbine cost; the nacelle (~50–55%) contains key items 
(generator, gearbox, large castings/forgings, power 
electronics) that together form ~30–35% of cost. Despite 
India’s wide supplier base, beyond towers and blades the 
local consumption share for components like gearboxes, 
generators, special bearings, large castings/forgings, 
and power electronics often sits around 40–50%, with 
imports at ~50–60%. A core reason cited: ex-works cost 

gaps of ~15–30% (India vs China). After tariffs/logistics, 
some components end up >25% costlier domestically; 
on a fully domestic build, the turbine can be ~5–20% 
more expensive (varies by MW class and content mix). 
With that framing—demand momentum plus cost 
headwinds—the panel explored definitions, bottlenecks 
and solutions for Atmanirbharta.

2) Policy lens: what “Atmanirbharta” must cover 
(MNRE)

Dr. Prabir Kumar Dash stated there is no formal, 
fixed government definition for wind, but self-reliance 
should mean the sector can operate end-to-end in India: 
manufacturing, component supply, upstream materials, 
IPR, and manpower/expertise—so growth is never “a 
hostage” to external factors (geopolitics, disasters). He 
noted some models historically touched ~90% local value 
addition, but as turbine ratings increased, imports crept 
into certain models (even <40% local value addition in 
cases). The path forward requires more R&D and India-
designed turbines, leveraging India’s engineering 
talent and feeding global supply chains while reducing 
dependence.
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3) OEM view: demand visibility drives capacity 
and cost

J. P. Chalasani (Suzlon) emphasized that India has 
built strong local supply chains over ~30 years, but two 
variables determine outcomes: availability (capacity) 
and cost. Both improve when volume visibility is credible 
and multi-year. A stable sustainable growth path (the 
example cited: long-range CEA plans) lets manufacturers 
invest, scale and export—driving costs down. Without 
consistent execution, the “chicken-and-egg” of low 
volume and higher cost persists.

Other OEM leaders echoed this. One panelist noted 
capacity expansions (e.g., from 3 MW/year to 5 MW/year 
at a plant) are feasible, yet investors must weigh whether 
real execution will absorb the capacity when national 
builds are ~5–6 GW/year. The consistent message: 
industry, government, IPPs and the wider ecosystem 
must jointly create platforms that lift on-ground 
execution to match ambitions.

4) What IP and India-led engineering can deliver

Amit Kansal (Senvion) described launching a fully 
owned-IP turbine (no licensed tech) after the company’s 
transition—80–85% of the engineering work done 
in India (with some German support). Certification/
testing remains to global standards (e.g., blades 
tested in Germany), and he argued design in India can 
deliver the same quality at significantly lower cost. 
From his perspective, IP ownership also opens export 
markets, shifting firms from contract manufacturers 
to technology owners. On volumes and R&D risk, the 
panel tied confidence to the current upswing: numbers 
“pointing at a record year” and a directionally supportive 
policy environment.

5) Localization progress and the remaining 
bottlenecks

R. P. V. Prasad (Envision India) and others outlined 
component-by-component status:

•	 Blades and towers: already localized or being localized 
by multiple OEMs.

•	 Gearboxes and generators: localization underway; 

suppliers developing Indian capacity.

•	 Large castings/forgings, special bearings: still 
challenging due to size, capacity constraints, and 
need for consistent volumes to justify investments; 
bearings demand very high precision, materials, heat 
treatment and testing capabilities.

Prasad underscored that for larger turbine platforms (e.g., 
moving from 4.3 MW upward), size limits at foundries/
forges and bearing availability become critical. He 
urged R&D not only in design but cost reduction, using 
India’s large operational dataset to drive engineering for 
affordability.

Milind Kulkarni (Adani Wind) explained how a 
bigger platform was localized by influencing global 
suppliers to start India development on the back of 
volume commitments, pointing to the Khavda program 
(e.g., 30 GW renewable park; 4 GW of wind at one location) 
as the anchor that attracted suppliers. He reported ~80% 
localization on a 5 MW class platform, with Indian forging 
suppliers engaged for shafts. Beyond turbine design, 
he highlighted BoP (balance-of-plant) engineering 
(foundations, site design, roads, O&M base) as decisive 
and described Khavda’s site development choices 
(e.g., early foundation trials, differentiated designs, and 
predictable schedules to satisfy banks/investors).

6) Manufacturing efficiency and learning curves

Panelists cited cycle-time reductions as a tangible lever: 
examples included nacelle+hub flow targets (e.g., “4 hours 
one nacelle hub” as a manufacturing benchmark) and 
blade cycle cuts (from ~45 hours toward ~24–26 hours). 
The point was not a single metric, but that efficiency 
drives cost down—and that India can (and should) 
import best practices from established manufacturing 
geographies to compress cost curves.

7) Component supplier perspective: India as an 
export base

Ankit Bahri (Schaeffler India) reinforced that quality 
is non-negotiable for critical components (e.g., large 
bearings), and that supplier development in India is 
ongoing. He said the company is expanding production 
to produce (not only assemble) large bearings in India 
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within ~9 months, and is onboarding more Indian 
suppliers (rings, cages) from the outset rather than 
defaulting to Europe/China. The message: local value 
chains require systematic capability building across 
materials, machining, testing and process control.

Hans Akkermans (ZF) presented a concrete export 
case: 4–6 MW gearboxes produced in India are landed 
in Europe cheaper than Europe-made gearboxes. ZF 
has long used India as an export hub (since 2007), citing 
lowest FCA cost from its Indian factory, serving both 
local demand and exports (to Europe/US). He placed 
this within a global diversification strategy given policy/
geopolitical shift (e.g., Net Zero Industrial Act, CBAM, 
localization policies). He noted the firm celebrated 50 
GW of gearboxes from its Indian factory last year, now 
~60 GW, with the local market share of output rising 
(historically ~20%; next year ~40%), illustrating India’s 
dual role as domestic base and export platform.

On export conditions, the supplier view was pragmatic: 
from a component standpoint, they already export at 
scale (e.g., SEZ, local-currency operations), because it 
makes financial and business sense.

8) Execution models and infrastructure

The discussion returned to concentrated, replicable 
parks as an execution template. Khavda was used to 
explain why developers sometimes choose challenges 
they can control (BOP, foundations, roads, O&M bases 
in remote areas) over unpredictable rights-of-way risks 
elsewhere. Several speakers argued that, where 10 GW-
class clusters can be designated, state-led peripheral 
infrastructure (roads/oversize corridors/port handling) 
can be built up front, enabling larger rotors, heavier 
transport, and faster schedules. The same logic applies 
to repowering corridors (e.g., legacy belts in Tamil Nadu), 
where redevelopment requires infrastructure upgrades 
to accommodate modern machines.

9) What must happen next (from the panel’s 
own points)

•	 Create sustained volume visibility so manufacturers 
invest with confidence; costs fall when capacity 
scales predictably.

•	 Deepen localization where bottlenecks remain 
(large castings/forgings, special bearings), backed 
by supplier development and R&D focused on cost 
reduction.

•	 Leverage parks/clusters and early BOP engineering 
to de-risk logistics and shorten schedules; use state-
built peripheral infrastructure to handle larger 
components.

•	 Use India’s engineering/IP base to design turbines 
and components locally, maintaining global 
certification quality while building export-ready 
products.

•	 Continue component exports from India where they 
already beat foreign landed costs, keeping a global 
footprint to manage policy/geopolitical shifts.

10) Bottom line from the panel

The participants’ agreed India has the talent, suppliers 
and growing demand to make wind a Make-in-India for 
India and for the world success story. The bridge between 
potential and reality is execution at scale: credible multi-
year demand signals, industrial efficiency, supplier 
capacity for the toughest parts, and infrastructure that 
lets modern turbines reach sites and stand up quickly. 
Done together, these steps convert today’s acceleration 
into a sustained 6–10 GW/year (and beyond) build rate, 
while expanding exports from an already competitive 
Indian manufacturing base.
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Panel Discussion 3: 
Global best practices for wind installations and O&M

Key session highlights:

1.	 The moderator framed the session around predictive 
maintenance, lifetime extension, data usage and 
insurance/cybersecurity, noting India’s fleet will reach 
50 GW by 2025 with another 75 GW by 2034, and 
turbine sizes shifting from 3–5 MW toward 5–7 MW, 
increasing downtime costs and O&M importance.

2.	 India’s O&M landscape is evolving: two-thirds to 
three-fourths of the fleet is currently serviced by 
OEMs, but developers are expected to gradually shift 
toward in-house O&M while independent service 
providers expand.

3.	 Senvion highlighted advanced load-based adaptive 
controls, AI-driven parameterization, tailored 

sensor thresholds, and integrated SCADA-fleet 
systems to enable proactive rather than breakdown 
maintenance—boosting lifetime extension and AEP.

4.	 ZF emphasized gearbox analytics and its Tribe service 
platform combining SCADA, CMS, and ZF’s own 
gearbox domain knowledge to improve availability, 
reduce OPEX, deliver spare-parts planning, and 
assess remaining useful life based on long-term data 
and models.

5.	 Blade reliability emerged as a major theme: 
panelists stressed that rotor blades remain under-
instrumented, with minimal sensors directly on 
blades. Third-party blade sensors and AI analytics 
can detect abnormal behavior early, preventing AEP 
loss and long repairs.
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6.	 Suzlon argued O&M must be viewed as a full life-cycle 
responsibility. Predictive technologies—including 
control-predict algorithms, additional sensors, AI 
models integrating SCADA, condition monitoring 
and environmental factors—enable early detection, 
prevent warnings, reduce breakdowns and support 
life extension decisions.

7. Insurance experts explained how India needs better 
products beyond traditional “sudden, accidental, 
unforeseen” breakdown coverage—specifically 
policies that address predictive-replacement costs, 
crane costs, right-of-way issues, business interruption, 
generation loss, and cyber risks, especially as digital 
SCADA systems become critical.

Detailed session summary:

1. Session context and objectives

The panel opened with a clear message: operations 
and maintenance are vital to India’s long-term system 
reliability and cost optimisation as the country’s wind 
fleet scales rapidly. The moderator, Ms. Svetlana (Wood 
Mackenzie), explained the session would focus on two 
major themes:

1.	 Latest updates in predictive maintenance and 
lifetime extension

2.	 Data access, analytics, insurance, and cybersecurity

She began with a market overview. India’s fleet is 
expected to reach 50 GW by 2025, with an additional 75 
GW by 2034. Turbine ratings are transitioning from 3–5 
MW toward 5–7 MW, making downtime more expensive 
and raising the stakes for high-quality O&M practices.

Indian labour remains cost-competitive, making spare 
parts up to 30% of O&M expenditure. The O&M market 
is also growing more competitive as Chinese, Indian 
and Western OEMs expand activity. While two-thirds 
to three-fourths of operating turbines are currently 
serviced by OEMs, a future shift toward in-house O&M 
and independent service providers is expected.

2. Predictive maintenance and lifetime 
extension: Core technology themes

Senvion’s approach: moving from breakdown to 
proactive O&M

Senvion described India’s diverse fleet of 40,000 turbines, 
ranging from 250 kW to 5.2 MW and up to 30 years of age. 

He emphasized the shift from breakdown maintenance 
to early detection and proactive intervention.

Key technologies he highlighted:

•	 Advanced load evaluation and adaptive controls that 
respond to seasonal and environmental changes 
such as turbulence intensity, temperature and peak-
shaving requirements.

•	 AI-driven parameterization, enabling turbines to 
adjust parameters automatically based on terrain, 
loads and site conditions, improving performance 
and AEP.

•	 Tailored sensors and threshold systems developed 
with suppliers (e.g., ZF, bearing manufacturers) to 
detect anomalies early.

•	 Integrated SCADA vision via Senvion’s “Fleet Pro,” 
ensuring clear responsibility across technicians, 
technical teams and analysts.

•	 High-quality product ecosystems, supported by 
vendor qualification frameworks like VDA 6.3 and 
APQP, which reinforce long-term reliability.

His main argument: lifetime extension depends on 
predictive maintenance, and strong predictive systems 
ensure a machine stays healthy enough to extend 
beyond its design life.

ZF perspective: analytics-based gearboxes and the 
Tribe platform

ZF explained ZF’s long history—including 60 GW of 
gearboxes shipped, 25 GW operating in India—and its 
responsibility to ensure continuous operation.
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ZF’s predictive approach uses:

•	 SCADA and condition monitoring system (CMS) data

•	 ZF’s own gearbox-specific data and domain 
knowledge

•	 Statistical models to anticipate gearbox problems, 
failure modes, and time-to-action

•	 Recommendations for alerts, spare-parts planning 
and service scheduling

•	 Lifetime extension analytics using SCADA data fed 
into calculation models to estimate remaining useful 
life (RUL)

ZF positioned predictive maintenance as a way to avoid 
unplanned standstill, improve availability, and support 
better budgeting and OPEX forecasting.

Rotor blade health: the industry’s under-monitored 
component

Rotor blades— “the motor of the wind turbine”—
receive far less monitoring than drivetrain components. 
Blades typically lack direct sensors, so cracks, material 
degradation and issues with vortex generators or 
tapes often go unnoticed until they trigger AEP loss or 
extended downtime.

Key insights:

•	 Third-party blade vibration sensors and analytics 
reveal hidden issues.

•	 Blade dynamics (frequencies, deviations) can 
indicate early faults.

•	 Modern turbines generate 1,400+ signals, and third-
party AI tools help owners compare OEM data with 
independent analytics.

•	 Owners often bring anomalies back to OEMs for 
interpretation and inspection.

Key message: blade monitoring is essential to prevent 
long repairs and AEP losses, especially as rotor diameters 
reach 160 m and beyond.

Suzlon’s life-cycle perspective: predictive 
maintenance + life extension

Panellist argued that “O&M” is a misnomer and 
should instead be seen as full lifecycle stewardship. He 
illustrated turbine life with a metaphor: rainfall (design), 
waterfall (project development), river (O&M), and ocean 
(repowering). Predictive maintenance and life extension 
are intertwined.

Key technologies and practices:

•	 Condition-based monitoring with additional sensors 
beyond SCADA (vibration, temperature, current, 
frequency).

•	 AI models integrating multiple data streams: SCADA, 
condition monitoring, historical performance, 
environmental data, and neighboring turbine 
behavior.

•	 Algorithms identifying early prediction windows, 
allowing corrective action months before warnings 
occur.

•	 Preventing not only breakdowns but even warnings: 
“you can prevent warnings, not just errors.”

•	 Life extension requires machines to remain healthy; 
predictive strategies ensure long-life viability and 
help identify which components need reinforcement 
or replacement.

He also discussed the commercial side: repowering, 
PPA continuation, land leases—arguing predictive 
maintenance strengthens both technical feasibility and 
commercial return of asset life extension.

3. Data access and data-driven decision-making

The session stressed that predictive models depend 
entirely on data quality. SCADA-derived data and CMS 
systems remain core, but companies are increasingly:

•	 Adding new sensor types

•	 Combining OEM and third-party analytics

•	 Using AI models to detect early anomalies and 
optimize maintenance
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•	 Relying on wider environmental and fleet-level 
datasets for pattern recognition

Data interoperability remains a challenge, especially 
where OEM access is limited. Blade monitoring was 
identified as the area with the greatest data gap.

4. Insurance and cybersecurity: gaps and 
needed reforms

Insurance for wind O&M is complex because:

•	 Assets belong to one party

•	 O&M is performed by another

•	 Grid-related entities form a third stakeholder

The panellist outlined the pillars of an insurance program:

•	 Material damage (fire, lightning, flood, earthquake)

•	 Breakdown cover

•	 Business interruption

•	 Generation loss (parametric insurance for wind 
deviation)

•	 Crane hire and right-of-way costs, often extremely 
high but frequently excluded

•	 Cyber insurance, critical because SCADA compromise 
can halt all generation

Current policies are 20-year-old designs and not suited 
to modern predictive maintenance. He agreed with 
Suzlon that insurers must evolve products to:

•	 Cover predictive replacements before breakdown

•	 Address high crane costs

•	 Support modern digital and cyber-risk scenarios

•	 Provide comprehensive 360° coverage reflecting real 
operational practices

He recommended engaging regulators (MNRE, IRDA, 
General Insurance Council) and major insurers to 
modernize India’s wind insurance framework.

5. Closing reflections

The moderator concluded that with modern 
technologies—predictive analytics, digitalization, AI, 
SCADA integration, blade sensors—India can increasingly 
control turbine reliability rather than react to faults. 
Insurance must evolve in parallel so that only “lightning, 
floods, or uncontrollable natural forces” remain outside 
predictive control.

The session ended with gratitude to panelists and a 
reminder that O&M is central to unlocking long-term 
performance, reliability, and cost efficiency as India’s 
wind fleet expands dramatically.
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Panel Discussion 4: 
Opportunities & Challenges for Cost Reduction of 
Raw Material Suppliers to Wind Components

Key session highlights:

1.	 The session examined how raw material costs affect 
the competitiveness of India’s wind manufacturing 
supply chain and what steps can be taken to reduce 
these costs

2.	 MNRE highlighted a recurring policy dilemma: 
interventions that help one part of the value chain can 
pressure another. The ministry therefore evaluates 
proposals through broad stakeholder consultation 
and supports localization where capacity and 
capability already exist.

3.	 OEMs noted that turbines still depend on imported 
components, particularly within nacelles, hubs, 
certain blade inputs and large tower flanges. Import 
content remains significant and affects cost, lead 
times and exposure to global price swings.

4.	 Tower manufacturers stressed that steel plates and 
flanges dominate tower cost. India has capable 
steel mills, but sourcing is limited by logistics. India 
does not manufacture very large flanges, forcing 
reliance on imports whose cost is affected by foreign 
exchange.

5.	 Resin producers said India has adequate domestic 

resin capacity, but key raw material prices are 
globally volatile, and customs duty structures can be 
atdisadvantage local manufacturers compared to 
imports of finished goods.

6.	 Gearbox makers said India is competitive and exports 
a large portion of its output, whereas generator 
production faces cost challenges and does not yet 
export in similar volumes.

7.	 Component manufacturer in forgings and castings 
highlighted structural raw material shortages in 
India, including limited availability of large diameter 
continuous castings and key foundry inputs, many of 
which must be imported.

8.	 Multiple speakers emphasized that India is in a 
transition toward Atmanirbhar manufacturing. 
Localization will take time, require coordination and 
involve short-term cost pressures before domestic 
scale and competitiveness improve.

9.	 To ensure cost competitiveness and mitigate 
raw material expenses, a two-pronged policy is 
recommended: this includes considering Production 
Linked Incentives (PLI) for raw materials available 
within India and rationalizing import duties for 
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those materials that are not domestically present. 
Furthermore, while the aspiration is for India to 
become a global component manufacturing hub, this 
goal is currently challenged by limitations in capacity 
and technical capability. Crucially, significant First 

Pass Quality (FPQ) issues are evident, with rejection 
or rework rates reported to be as high as 30 to 40%. 
To successfully overcome these barriers, specific, 
targeted support must be provided, particularly when 
local industry commits to substantial manufacturing 
capital expenditure (Capex).

Detailed session summary:

1. Framing the session

The moderator opened by stating that the purpose of 
the discussion was to break down how raw material 
costs affect the competitiveness of India’s wind 
manufacturing ecosystem. He noted that although wind 
has a broad domestic supply chain, several components 
still depend on costly imported materials. The central 
question was how raw material costs can be lowered in 
order to strengthen India’s competitiveness.

He invited panelists from MNRE, OEMs and component 
suppliers to explain the realities within their segments 
and to identify what can practically be solved in the 
short and medium term.

2. MNRE perspective balancing the value-chain

Dr Das explained that for government, policymaking in 
this space is a “dilemma” because interventions aimed at 
cost competitiveness affect different parts of the supply 
chain differently. A regulation that benefits IPPs may 
inconvenience OEMs; support for certain component 
makers may not suit others.

Therefore MNRE examines each proposal through 
broad stakeholder consultation and evaluates whether 
domestic capacity and capability exist. Where India 
already has manufacturing strength or where policy 
intervention can meaningfully improve efficiency or 
cost, the ministry is willing to act. MNRE’s overarching 
objective is to deepen Make in India across turbines and 
components. The ministry is open to industry inputs and 
views policy formulation as an ongoing collaborative 
process.

3. OEM view where import dependence persists

An OEM representative broke down the turbine into 
nacelle/hub, blades and towers.

•	 Nacelle and hub: Several major subsystems are still 
imported. This keeps a large share of nacelle cost tied 
to global prices and supply conditions.

•	 Blades: While certain materials are locally available, 
key inputs still rely on imports. This means blade 
manufacturing is partly exposed to global material 
price fluctuations.

•	 Towers: Tower flanges are a major gap. India has very 
limited domestic capability and size constraints. As 
a result, a significant portion of tower cost must be 
imported.

The OEM stressed the need for multiple suppliers in 
India for critical items to reduce dependence on foreign 
sources, lower cost and improve delivery timelines. 
These component lines are capital intensive and energy 
intensive, so industry support is needed during scale-up.

4. Tower manufacturer view steel and flanges 
as the core constraints

The tower manufacturer provided a clear cost structure: 
roughly 30 percent of a turbine’s cost is the tower, and 
about 85 percent of tower cost is steel. Within that, steel 
plates and flanges alone account for the majority.

India has experienced plate mills that have supplied the 
sector for decades. However, sourcing is constrained by 
logistics and mill-specific suitability. Although imports 
remain an option, currency volatility has made them 
expensive.

A major structural issue is that India does not 
manufacture flanges above certain diameters, which are 
needed for modern large wind turbines. These must be 
imported, adding cost and uncertainty.

5. Resin manufacturer view capacity exists but 
cost structure is externally driven

The resin manufacturer said India already has enough 
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resin production capacity to serve the wind sector at 
scale. The challenge is not capacity but raw material 
price volatility, much of which is driven by global supply-
demand trends unrelated to wind.

Because raw materials represent the majority of resin 
cost, global fluctuations immediately affect domestic 
pricing. In addition, certain elements of customs duty 
structure create cost disadvantages for local producers 
when compared to finished imported materials. He 
argued that duty rationalization is essential for India to 
compete fairly.

6. Component competitiveness strengths and 
weaknesses

A component supplier highlighted a contrast across 
product segments.

•	 Gearboxes: He stated that Indian gearbox 
manufacturers export a very large share of their 
output, which would not be possible without global 
cost competitiveness.

•	 Generators: In contrast, he said generator 
manufacturers in India are generally not exporting, 
indicating higher cost pressure or missing 
competitiveness in that segment.

He suggested that the generator segment in particular 
may require collaborative industry-government 
attention and rethinking.

7. Industry transition view Atmanirbhar requires 
coordinated support

Another industry representative emphasized that 
India is undergoing a major transition from import 
dependence to Atmanirbhar manufacturing. This shift 
will not be easy and requires close alignment between 
industry and government.

He expressed that availability issues for certain raw 
materials exist today but can be solved if industry invests 
in developing domestic suppliers. Cost competitiveness 
will improve once suppliers scale and mature. He 
requested temporary policy relief where availability is still 
developing and encouraged a mindset shift in industry 
to work alongside suppliers rather than expecting 
immediate low-cost outcomes.

8. Forgings and castings structural raw material 
shortages

Component manufacturers in forgings and castings 
described deeper structural constraints.

•	 India does not produce large-diameter continuous 
cast material needed for certain wind components. 
The maximum available sizes domestically fall short 
of requirements for modern turbines.

•	 The ingot route is technically possible but too costly 
to be competitive.

•	 As a result manufacturers must import material. 
However imports often attract duties, creating a cost 
penalty.

•	 Foundries also rely on imported inputs such as 
specific grades of pig iron, scrap and certain binders.

Speakers said these issues cannot realistically be 
solved within two to four years and require long term 
investment and coordination.

9. Clear themes emerging from the discussion

Across all speakers, several common threads were 
evident.

•	 Import dependence remains significant in nacelle 
internals, flanges, certain blade materials and 
forgings.

•	 Duty structures and forex risks amplify cost pressures 
for domestic manufacturing.

•	 Some components are already globally competitive, 
such as gearboxes, demonstrating India’s capability 
when scale and supply are in place.

•	 Other components face structural input shortages 
that require long term solutions, not short-term fixes.

•	 Localization will take time, collaboration and policy 
stability. In the short term costs may rise before 
domestic industry reaches scale.

•	 Government and industry both stress the need for 
coordinated efforts, continuous consultation and 
realistic timelines.
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Panel Discussion 5: 
Opportunities and Challenges in growing the 
C&I market for wind and hybrid projects

Key session highlights:

1.	 C&I demand is central to green growth. The 
moderator noted that C&I uses about half of India’s 
electricity and is pushing clean energy for cost 
savings and sustainability. Solar leads on cost, but 
wind and wind solar hybrids with storage are critical 
for round the clock supply and higher utilization.

2.	 Strong economics but uneven policies. C&I tariffs in 
many states are 7 to 10 rupees per unit, while wind 
or hybrid PPAs can be a fraction of that. State rules 
for open access, banking, wheeling and cross subsidy 
surcharges vary and change often, which slows 
projects.

3.	 Banking is shrinking and continuity matters. Annual 
banking has moved to monthly in many states. 
Developers stressed that hybrids smooth seasonal 
variation and better match the steady demand 
profiles of C&I users.

4.	 Contract tenor, pricing and parity gaps. C&I PPAs are 
often 10 to 15 years versus 25 years for utility projects, 

with renegotiation risk. Developers said hybrid value 
is not fully reflected in customer tariffs. Panelists also 
flagged unequal treatment on connectivity and DSM 
between DISCOM and C&I projects.

5.	 Execution is the main bottleneck. Land acquisition, 
right of way RoW and sharply rising corridor costs, 
plus contractor and material constraints, were 
highlighted. Location choice and grid interface are 
becoming more nuanced as the grid’s ability to 
absorb variability shrinks.

6.	 Grid discipline and forecasting. Regulators 
emphasized tightening DSM over time and investing 
in better forecasting and scheduling. The Ministry 
said banking cannot be a long-term crutch and 
deviation allowances should reduce toward zero over 
the next few years.

7.	 Planning and transmission build out. CEA described 
national transmission planning, Green Energy 
Corridor phases and resource adequacy work at 
national and state levels, including an RE round the 
clock product concept for C&I.
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Detailed session summary:

1. Context set by the moderator

The moderator opened by positioning C&I consumers as 
major drivers of India’s clean energy transition. He said 
the C&I segment accounts for roughly half of national 
electricity consumption and is shifting to renewables 
for cost and sustainability. Solar is the cheapest option 
in many cases. However, wind and wind solar hybrids 
together with storage are essential to deliver round the 
clock supply and to raise utilization factors beyond what 
standalone solar can provide.

He outlined current market realities. Many C&I users 
face tariffs of 7 to 10 rupees per unit, making renewables 
attractive even before sustainability goals are considered. 
Wind or hybrid PPAs can be meaningfully cheaper, at 
times a fraction of the cost. Corporate PPAs and group 
captive models are rising as preferred pathways. At the 
same time regulatory uncertainty persists across open 
access, wheeling and banking, and some states create 
barriers in practice despite policies on paper. Grid 
integration for distributed wind and access to finance 
for smaller C&I buyers remain challenges. He framed 
the discussion around how policy, regulation, finance 
and digital solutions can unlock more capacity while 
managing risk.

2. Developer perspectives

Vena Energy emphasized three priorities that C&I buyers 
seek today: cost, continuity and compliance. The cost 
arbitrage versus DISCOM tariffs is strong even after 
wheeling and transmission charges in states like Gujarat, 
Karnataka and Maharashtra. Continuity has become 
harder because annual banking has shifted to monthly 
in many states. Hybrid projects help smooth seasonal 
mismatches between wind and solar and align better 
with relatively steady industrial demand. Compliance 
refers to ESG and RE 100 type commitments, where 
hybrids are seen as necessary to reach targets.

On the supply side Vena highlighted four concerns. First, 
C&I PPA tenors of 10 to 15 years compare poorly with 25-
year utility PPAs, and some buyers seek renegotiation. 
Second, although hybrids deliver value, customers often 
do not accept the tariff premium developers need. Third, 
state by state regulatory change creates uncertainty. 

Banking, open access and cross subsidy treatment vary 
and have tightened in recent policies. Fourth, grid side 
issues are growing. Developers want to move more 
to ISTS, yet interstate C&I projects below 50 MW are 
restricted, and current DSM bands treat hybrids like solar 
which is difficult for wind heavy profiles. They asked for 
harmonization across states, clarity on open access and 
banking, and DSM rules that reflect hybrid operating 
realities.

Fourth Partner Energy described how C&I customers 
have evolved from small pilots to highly specific requests 
for delivery windows and monthly shaping. This raises 
the bar on capacity planning, the mix of wind, solar and 
eventual storage, and collaboration with transmission 
entities. The speaker expects storage to become 
unavoidable over time. On supply, they noted that 
equipment and capital availability are better and long 
tenor project finance is now possible. The real constraint 
is execution. Land and RoW challenges have escalated 
and delays cause large financial losses. They urged 
stronger on ground facilitation and advance notice for 
any regulatory change to avoid retrospective shocks 
that freeze investment. They also observed that as grid 
headroom for variability declines, substation choice and 
load flow considerations are becoming more important.

Hexa Energy added detail from ongoing C&I projects 
across multiple states with both ISTS and state 
connections. They cited rising RoW costs for transmission 
corridors and difficulty sourcing reliable contractors and 
materials on time. On regulation they pointed to frequent 
banking changes that erode value. They also questioned 
unequal treatment between DISCOM and C&I projects 
on items like equipment compliance frameworks and 
connectivity practices. Requirements such as one SPV 
per PPA in some states increase compliance burden for 
group captive structures. They asked for consistent rules 
that allow multiple customers in one SPV to make true 
group captive viable.

3. OEM perspective

Envision located the C&I story within the long arc of India’s 
wind industry and its early role in wheeling, banking 
and state policies. C&I remains a large share of its India 
portfolio. Wind’s strengths for C&I are higher capacity 
factors and a generation profile that complements solar 
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daily and seasonally. The OEM urged a stronger push 
on hybridization with batteries and better forecasting 
to reduce uncertainty. They stressed that C&I is a free 
market where price and firmness decide outcomes. 
Wind must keep its cost of firm energy competitive to 
avoid marginalization.

Execution and community acceptance were also 
underscored. Wind’s non-contiguous land pattern 
complicates local engagement and RoW. The industry 
needs a better shared value model with communities to 
scale smoothly.

4. Regulator and policy perspectives

A former CERC member credited Green Open Access 
rules with accelerating open access uptake among 
C&I consumers. Open access has grown sharply 
over the years, but he acknowledged uneven state 
implementation, especially on banking and surcharges. 
He flagged the need for standardized PPA formats and 
open access documentation. On DSM he explained the 
regulator’s balancing act. The grid must remain stable 
with growing renewable penetration, so developers 
need to invest in better forecasting and scheduling. Draft 
changes under discussion include how deviations are 
measured. He expressed confidence that a balance can 
be found between grid needs and developer realities.

The Ministry of Power representative addressed parity 
and future trajectories. He noted differences today 
between DISCOM and C&I frameworks in areas like 
connectivity and DSM calculation. The ministry has 
taken note of concerns and agrees penalties should 
enforce discipline rather than punish. On banking he 
stated clearly that distribution utilities have limited 
bandwidth to act as de facto storage. Existing banking 
must be honored, yet the industry should plan for a 
future with limited or no banking and use storage where 
needed. On DSM he suggested that India’s generous 
deviation allowances for renewables cannot persist as 
penetration rises. The sector should prepare for a glide 
path toward tighter limits and eventually toward zero 
deviation allowance over the next several years. He also 
mentioned proposals in draft electricity law changes to 
reduce cross subsidy over time, which would sharpen 
competition between supply options.

The CEA representative outlined national planning 

efforts. To integrate very large volumes of renewables 
from RE rich states, CEA has carried out transmission 
planning tied to renewable energy zones and described 
ongoing Green Energy Corridor phases. He highlighted 
resource adequacy work at national and state levels with 
rolling ten year studies to align generation, transmission 
and reserves. CEA has also examined an RE round the 
clock product design and indicative cost ranges to 
meet C&I needs, and is working with states on demand 
visibility and intrastate strengthening so integration 
bottlenecks are minimized. The guiding principle is to 
ensure reliability with adequate reserves as renewable 
variability grows.

5. Cross cutting themes and takeaways

•	 Economics remain favorable, but delivery risk is rising. 
The cost gap versus C&I grid tariffs supports growth. 
The constraints are execution on land and corridors, 
and policy volatility across states.

•	 Hybrids are becoming the default C&I solution. 
Monthly banking and steady industrial demand 
push buyers toward wind solar hybrids for continuity, 
with storage expected to enter over time.

•	 Rules need clarity and parity. Frequent changes 
to banking, open access and DSM, plus unequal 
treatment between DISCOM and C&I projects, create 
uncertainty. Panelists called for harmonization 
through common templates and consistent 
interpretation.

•	 Forecasting and scheduling investment is 
unavoidable. With higher renewable shares, deviation 
allowances will tighten. Better forecasting tools and 
possibly aggregation at substation or regional level 
can improve accuracy.

•	 Grid planning is advancing, but location choice 
matters. National and state level transmission 
and resource adequacy planning are underway. 
Developers still need to select substations and 
corridors carefully and engage early with grid 
operators.

•	 Community engagement is strategic. For wind 
in particular, non contiguous land and long lines 
require a stronger shared value approach with local 
stakeholders to avoid delays that add major cost.
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Panel Discussion 6: 
Repowering Wind projects in India

Key session highlights:

1.	 Repowering is positioned as the fastest route to 
unlock more wind generation at existing sites since 
land and grid interfaces already exist

2.	 Tamil Nadu will amend its policy, reduce development 
charges and run pilot cluster projects to demonstrate 
solutions with district-level execution support

3.	 MNRE sees repowering as a win-win and will help 
remove procedural bottlenecks, including pragmatic 
approaches to technical studies where legacy 
turbines are simply replaced, and align transmission 
upgrades through Green Energy Corridor work

4.	 CEA outlined evacuation options use existing 
margins from earlier N-1 design, augment ICT where 
feasible and co-locate storage to meet stricter DSM 
and grid code needs; CEA is modeling mixed old-
new fleets at interconnection to guide compliance

5.	 Maharashtra is drafting a repowering policy, starting 
with clusters of 235 kW and 350 kW machines in 
Satara and Ahmednagar, with STU strengthening 
and logistics on the agenda

6.	 Developers flagged two execution pain points tail-
end voltage upgrades from 11 kV and 33 kV to suit 
MW-class machines and tight micro-siting on 
fragmented parcels; reduced spacing helps but sites 
need custom modeling

7.	 Legal and commercial clarity is required on land 
aggregation, land swapping, right of way, land ceiling, 
group captive ownership continuity, PPA continuity 
and treatment of additional generation; single-
window processes and MNRE FAQs were proposed

8.	 Advisors urged a repowering aggregator model and 
state-led clustering so repowering is done at site 
scale rather than turbine scale, achieving materially 
higher capacity and energy yields while addressing 
legacy fragmentation
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Detailed session summary:

1. Why repowering now

The moderator set the tone by noting that many of 
India’s best onshore wind sites were developed early 
with small, older turbines. Those machines anchored the 
sector’s first wave but no longer optimize the resource 
or grid. Repowering was framed as the most direct way 
to lift generation quickly at existing corridors without 
new greenfield land. The panel was convened to surface 
what must change in regulation, land, transmission, 
ownership structures and contracts so that repowering 
can proceed at scale.

2. State leadership Tamil Nadu and Maharashtra

Tamil Nadu’s Additional Chief Secretary acknowledged 
both the state’s legacy leadership and the recent loss of 
momentum. He confirmed that the current repowering 
policy is under active revision, with development charges 
to be reduced. The state invited detailed stakeholder 
inputs and promised fast follow through.

Crucially, Tamil Nadu will lead with pilot clusters to 
demonstrate a working model. The pilots are intended 
to manage land pooling, coordinate fragmented owners, 
and ease approvals. The ACS committed that once the 
state decides a course, implementation will be driven at 
district and taluk levels so that execution does not stall 
in field offices.

Maharashtra’s representative said the state has started 
a repowering study and will place a draft policy before 
the government in about three months. Priority clusters 
include legacy machines on the Satara plateau and in 
Ahmednagar. The policy process will involve industry 
consultation and will address STU strengthening and 
logistics. The message from both states was that 
repowering has moved from talking points to state 
action and that industry will be engaged in the design.

3. Central enabling role MNRE and CEA

MNRE’s Joint Secretary emphasized that repowering is 
economically sensible across stakeholders. He quantified 
national potential at roughly 21 GW, with about one third 
in Tamil Nadu. MNRE’s focus is to remove friction. Where 
studies like steady-state assessments are being applied 
to simple replacements at existing points of connection, 
MNRE is willing to push for simplification or waiver 
within technical prudence. Transmission capacity is a 

known constraint in some corridors, and MNRE pointed 
to ongoing and planned Green Energy Corridor phases 
as the right vehicle for targeted augmentation. MNRE 
will continue regular engagement with states and 
industry to resolve specific bottlenecks.

CEA’s Chief Engineer presented the planning lens. 
Repowering benefits from established land and 
substations. Evacuation can often be handled by 
leveraging margins built into earlier N-1 designs, and 
where space allows, adding ICT capacity. Co-located 
storage is an additional tool to smooth variability, comply 
with stricter deviation norms and make better use of 
existing lines. CEA has received requests for guidance 
on how mixed fleets of old and new turbines can meet 
updated grid codes at a point of interconnection. CEA is 
modeling these cases and expects to provide direction 
based on initial results.

4. Operator experience what breaks in the field

From the operator’s side, the first hurdle has been 
regulatory permission and process. With policy now 
moving, two execution realities dominate.

First is tail-end voltage. Many legacy machines in Tamil 
Nadu connect at 11 kV and 33 kV. When those sites are 
repowered with MW-class turbines, lines and substations 
need upgrades to carry the higher unit capacity and 
different dynamic behavior. Coordinated work with the 
state utility is necessary.

Second is micro-siting. The older landscape is highly 
fragmented with small parcels and tight rows. Even 
with more permissive spacing like three-diameter by 
five-diameter, many plots still require custom modeling 
to place larger rotors without unacceptable wake 
interactions. In some cases the practical outcome is 
a smaller count of new machines than the legacy 
nameplate would suggest. The operator’s position was 
that financial subsidies are not the ask. What is needed is 
state help with land swapping and approvals so projects 
can close and build on realistic timelines.

5. Law and contracts make the common issues 
common

The legal expert called for a common minimum 
framework that every state can mirror while leaving 
room for local specifics. The list of common issues is well 
known in the industry.
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•	 Fragmented land and ownership structures dating 
back decades

•	 Land swapping mechanics, registration and 
compensation that are fair and predictable

•	 Right of way restoration for new layouts and 
evacuation lines

•	 Land ceiling constraints that block consolidation

•	 Group captive continuity when ownership 
proportions shift during repowering

•	 PPA continuity during construction and treatment of 
additional energy post-repower

•	 A single-window system so approvals do not bounce 
between departments

He recommended MNRE-endorsed FAQs and templates 
to bring rapid clarity without rewriting regulations. The 
aim is to let state nodal agencies and developers rely 
on standard solutions to frequently recurring problems 
while using state policy to address local wrinkles.

6. Aggregation over atomization a model to 
scale

The advisor argued that repowering one turbine at a 
time will not deliver the resource uplift the country 
needs. The legacy of tax-driven single-turbine ownership 
left sites finely fragmented. A repowering aggregator 
should assemble parcels and owners across a site and 
implement repowering as a unified project.

When sites are repowered properly at scale, installed 
capacity can increase on the order of one and a half to 
two times and energy three and a half to four times, 
driven by taller hubs, larger rotors and better layouts. 
Those gains are unlikely if developers are confined to 
piecemeal refits that preserve old geometry.

To unlock that model, states must take a proactive role 
like past case-1 style interventions. The state prepares 
the ground with aggregation, clearances and a standard 
package, then runs a competitive process for developers 
to build. He also suggested life-cycle standards that 
require decommissioning or refurbishment once 
turbines reach design life, so safety and quality are 
assured while nudging old fleets toward replacement.

7. Closing the loop state commitment to pilots

Tamil Nadu responded positively to the aggregator 

concept. The ACS committed to pilot projects where the 
state will lead land pooling and stakeholder coordination, 
prove the methodology and then replicate. The panel’s 
consensus was that a small number of well-executed 
pilots can settle process questions, clarify cost-sharing 
and give lenders confidence in schedules.

8. What to expect next

From this discussion, several implementation steps are 
implied.

•	 Policy edits Tamil Nadu to reduce development 
charges and amend provisions that slow approvals. 
Maharashtra to publish a draft repowering policy for 
consultation.

•	 State-led pilots Cluster identification, land pooling, 
standard documentation and single-window 
clearances to demonstrate end-to-end viability.

•	 Technical pathways CEA guidance on mixed fleets and 
point-of-connection compliance. Tail-end uprating 
plans with the state utility and ICT augmentation 
where feasible. Storage co-location options to meet 
stricter deviation norms and optimize evacuation.

•	 Contractual clarity MNRE FAQs and templates on 
group captive continuity, PPA holdover during 
construction and treatment of incremental energy 
after commissioning.

•	 Aggregator model Define the role and rules for 
repowering aggregators so clustering can proceed 
with predictable compensation and participation 
mechanisms.

9. Bottom line

Repowering has moved from aspiration to concrete 
next steps. The states are opening the regulatory door 
and central agencies are aligning technical frameworks. 
The industry is asking for what only government can do 
land aggregation, standard documents, single-window 
approvals and clear rules for ownership and PPAs. With 
a handful of pilot clusters and practical guidance on 
mixed fleet compliance, the sector can demonstrate 
that repowering delivers more energy from the same 
corridors with fewer unknowns and cleaner execution 
paths.
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Panel Discussion 7: 
Domestic Supply‑Chain & Export Competitiveness

Key session highlights:

1.	 Domestic vs export balance: The anchor domestic 
market must grow to deliver scale and cost 
efficiencies, while exports top up volume and keep 
factories running. India should aim to be “made in 
India, for India and the world.”

2.	 Scale, visibility, incentives: Volume is the main lever 
for cost. The sector asked for long-term demand 
visibility beyond 2030 and modest, targeted export 
incentives to offset local disadvantages without 
distorting tariffs.

3.	 Localization with one global product: OEMs and 
suppliers pushed for uniform certification so the 
same turbine variant can serve both India and export 
markets; duplicate certification regimes add cost 
and fragment volumes.

4.	 Logistics is the chokepoint: Ports and corridors are 
not ready for 90–100 m blades and larger tower 

diameters. Pain points include turning radii, height 
clearances, storage contamination at ports, queueing 
at congested terminals, and thin availability of skilled 
LSPs.

5.	 What to fix in logistics: Designate wind terminals/
yard space at select ports, pre-plan blade corridors 
with NHAI/PWD/rail/discoms, enable police escorts 
and timed closures, update vehicle rules (trailers >52 
m, blade adapters/dollies), and add coastal shipping/
chartering options.

6.	 Cluster strategy: Component and blade 
manufacturing clusters (example: the Chennai–
Trichy belt) help with skilled manpower and logistics, 
but blades will still need multiple sites across India 
because transport is difficult.

7.	 Where India can win: Component exports are already 
significant; full-turbine exports are desirable but will 
still localize heavy items (towers) in-market. Markets 
discussed as accessible included Europe (especially 
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Germany and Spain) and the Middle East.

8.	 Technology, IP, and speed: India’s engineering talent, 
IP protection norms, and fast execution (per panel 
examples) support deeper R&D and high-value 
electronics/power conversion manufacturing.

9.	 Policy cautions: Use tariff and non-tariff measures 
carefully (so LCOE doesn’t rise), be selective in FTAs 
to avoid unintended loopholes, and anticipate inputs 
like rare-earth magnets with targeted support.

Detailed session summary:

1) Context and framing

The moderator positioned the session at the 
intersection of domestic supply chain depth and 
export competitiveness. The panel mixed OEMs, global 
component suppliers, logistics leaders, and a policy 
think tank—reflecting that India’s path to becoming an 
export hub depends as much on manufacturing and 
certification as on ports, roads, and rules.

Two starting realities framed the debate:

•	 Cost follows volume. India needs sustained domestic 
demand to push unit costs down; exports then “top 
up” lines and stabilize utilization.

•	 Geopolitics and scale elsewhere shape prices. Large 
anchor markets create economies of scale and 
pricing power that India must counter with smart 
policy and reliable delivery.

2) Where India stands today

Speakers agreed India has a deep wind manufacturing 
heritage and a broad supplier base across blades, towers, 
gearboxes, converters, controls, cooling, and monitoring 
systems. OEMs reported active capacity expansions 
and rising localization. A supplier noted a new 5-GW 
electronics/converter factory in Bengaluru operating 
at roughly half capacity and already supporting global 
demand, with intent to support “India-for-India” as local 
volumes rise.

The think-tank perspective stressed that domestic 
anchor demand plus targeted trade strategy is 
essential. Many countries will buy the most reliable, 
timely, and competitive option rather than chase local 
manufacturing, creating headroom for Indian exports—
provided India delivers on cost, quality, and schedule.

3) Localization and certification— “one product” 
strategy

OEMs and gearbox suppliers urged uniform certification 
so the same certified product can sell in India and abroad. 
Maintaining different variants or duplicative certification 
(domestic vs export) splits volumes and raises cost. The 
practical goal: design once, certify once, sell globally, 
while meeting country-specific grid and safety add-ons 
via modular options.

An OEM example cited a newly launched multi-MW 
turbine claimed to be largely localized and designed in 
India, reflecting the direction of travel toward deeper 
domestic content without compromising exportability.

4) Logistics—India’s tight gate

Multiple logistics leaders described logistics as the 
binding constraint:

•	 Ports: On the west coast, blade exports 
overwhelmingly funnel through a single busy port; 
on the east, Tuticorin works well, and Ennore is 
emerging. However, turning radii, staging space, and 
crane/handling readiness lag the jump from ~30–50 
m blades of the past to 90–100 m today.

•	 Storage quality: Co-storage with bulk cargo (coal/ore) 
contaminates blades; strict destination checks can 
then flag issues. Dedicated clean yards are needed.

•	 Inland corridors: Standard highway features (flyover/
FOB clearances, bridge heights, tight cloverleaf 
turns) do not match today’s blade lengths and tower 
diameters.

•	 Rules and escorts: Current vehicle rules cap trailer 
registration length (~52 m), while today’s moves 
need blade adapters/dollies/top adapters and 
controlled, escorted nighttime runs—none of which 
are consistently enabled across states.
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•	 Thin LSP capacity: Only a small set of Indian logistics 
firms have blade-class skills, fleets, and global 
chartering tie-ups; without policy attention, this 
bottleneck will magnify with export growth.

What the panel asked for:

•	 Designated wind terminals at select ports with 
clean storage, pre-approved laydown areas, trained 
handlers, and predictable windows for heavy lifts.

•	 Pre-planned blade corridors with NHAI/PWD/rail/
discoms to fix turning radii, relocate obstructing 
street furniture/cables, provide alternative low-
clearance lanes where bridges/FOBs are limiting, 
and standardize approvals.

•	 Law-and-order protocols: Police escorts, timed road 
closures, and district-to-district handovers to reduce 
risk and delays.

•	 Update vehicle norms: Allow longer trailers and 
codify use of blade adapters and dollies; reduce ad-
hoc permissions that add cost and time.

•	 Coastal movement/chartering: Expand coastal 
shipping to ease land bottlenecks and queueing at 
pressure ports.

5) Manufacturing footprints and clusters

The panel supported manufacturing clusters for 
components and blades to tap local labor pools and 
shorten internal logistics—citing the existing Chennai–
Trichy belt as an example. Still, given the transport limits 
on blades, OEMs expect multiple blade facilities across 
regions to control final-mile risk and cost. Policy should 
therefore:

•	 Enable industrial land access fit for blade/tower 
moves (wide gates, turning radii, corridor access).

•	 Fast-track permits across environment, building, 
electrical, and fire for wind-specific plants.

•	 Keep towers local to end markets when exporting 
complete turbines, acknowledging the high logistics 
cost of moving towers overseas.

6) Export markets and product mix

Panelists saw Europe—especially Germany and Spain—
and the Middle East as immediately accessible for Indian 

exports, subject to each market’s grid and certification 
nuances. Component exports are more straightforward 
(given global supplier ties), while full-turbine exports 
remain a priority for Indian OEMs, with the caveat 
that heavy items (notably towers) will localize in the 
destination to manage cost and local-content rules.

7) Technology, IP, and execution speed

A global supplier highlighted confidence in India’s 
IP regime and engineering talent, noting substantial 
R&D now done in India for global products. Another 
differentiator is execution speed—the panel cited 
a recent Indian factory delivered from concept to 
commissioning in roughly a year, contrasting with slower 
permitting cycles in parts of Europe. The takeaway: India 
can combine talent, IP protection, and speed to move 
up the value chain (e.g., power electronics, converters, 
controls, cooling, monitoring), not just in metal-heavy 
parts.

8) Policy design—what to do, and what to avoid

•	 Demand visibility: Provide a clear glidepath beyond 
2030 so the supply chain can size investments.

•	 Targeted export support: Consider modest, time-
bound export incentives to offset local handicaps 
(finance cost, logistics frictions) rather than broad 
subsidies that distort LCOE.

•	 Certification alignment: Drive toward acceptance of 
global type certification with minimal duplication for 
India, plus transparent add-ons for local grid codes.

•	 Selective trade strategy: Use FTAs carefully—include 
components that India will necessarily import, but 
avoid creating duty-free backdoors that undermine 
domestic value add later. Add labor-mobility and 
skills-recognition clauses so experts can seed new 
lines quickly.

•	 Inputs foresight: Anticipate critical inputs (e.g., rare-
earth magnets for PMSG machines) with targeted 
programs, rather than blanket copy-paste of solar/
battery policy that didn’t always push value addition 
upstream.

•	 Logistics modernization: Codify wind logistics in law 
(vehicle lengths, equipment), fund blade corridors 
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and port wind-yards, and formalize police escort 
protocols.

9) Practical next steps distilled from the panel

1.	 Name 4–6 wind export gateways (mix of east/west): 
dedicate clean yards, turning templates, handling 
gear, and predictable scheduling.

2.	 Publish national wind-corridor standards (turning 
radii, vertical clearances, detours) and co-fund state 
upgrades on priority routes.

3.	 Update CMVR/vehicle rules to legalize longer trailers, 
blade adapters, and dollies; issue a uniform permit 
template accepted by all states.

4.	 Issue a certification alignment note: minimize 
duplicate domestic vs export certification; define a 
single base product plus modular country add-ons.

5.	 Announce a demand glidepath beyond 2030 to 
anchor capacity decisions (with an export “top-up” 
target).

6.	 Pilot two manufacturing clusters with plug-and-play 
land and single-window approvals tailored to blade/
tower plants.

7.	 Design a light-touch export rebate (time-bound, 
performance-linked) to neutralize specific local 
disadvantages without raising domestic LCOE.

8.	 Embed wind logistics in port/road MoPs (port SoPs 
for clean storage; NHAI/PWD playbooks for escorts 
and closures).

10) Bottom line

The panel’s consensus was clear: India’s factories and 
talent are ready, but logistics and rules are the thin reed. 
If India provides long-term demand visibility, aligns 
certification so one product can serve both domestic 
and export markets, and modernizes ports, corridors, and 
vehicle norms for 100-meter blades, the supply chain will 
scale. With a few targeted incentives and careful FTAs, 
India can credibly move from “made in India” to “made 
in India, shipped reliably, and accepted globally.”
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Panel Discussion 8: 
Advancing Offshore Wind Development in India

Key session highlights:

1.	 The moderator set the scene. Two recent Indian 
tenders saw no response. This mirrors global strain 
in offshore wind since 2022 due to inflation, supply 
chain stress and higher financing costs.

2.	 Developers need de risked projects and a visible 
multiyear pipeline. Denmark’s experience shows 
deep market dialogue and more flexibility help.

3.	 Germany’s lesson was to allocate more risk to the 
state at the start and keep rules stable. Mature 
markets took years to reach auction readiness.

4.	 OEM view- Offshore is a different industry from 
onshore. Most cost sits in balance of plant and public 
infrastructure. Industry confidence depends on an 
ecosystem plan, not single projects.

5.	 State view- Tamil Nadu will buy offshore wind at a set 
price and asked to connect at the state grid at landfall. 
The state is also preparing social engagement for 
fishing communities.

6.	 Central view- MNRE sees the first challenge as 
developer scarcity and higher perceived risk. It is 
reworking the approach, engaging with industry and 
studying global fixes.

7.	 Resource and site data- NIWE’s floating lidar in Tamil 
Nadu shows higher winds than earlier model data 
which can lift CUF and lower LCOE. Geophysical and 
geotechnical work is progressing.

8.	 Uptake and offtake- Studies suggest pairing auctions 
with a demand plan and considering support tools 
such as VGF and CFDs. Early projects can be smaller 
to get learning by doing.
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Detailed session summary:

1. Why the tenders failed and why that matters 
now

The session opened with a candid diagnosis. India’s first 
two offshore attempts a 500 MW VGF project in Gujarat 
and a 4 GW seabed lease in Tamil Nadu were terminated 
in August for lack of bids. The panel stressed that this 
is not unique to India. Since 2022 many markets have 
seen failed auctions or cancellations as costs rose, and 
financing tightened. Denmark and the United Kingdom 
faced weak rounds. The moderator underlined that 
India must adjust conditions before a second attempt 
because it is harder to recover after repeated failures.

From the Center of Excellence, Jesper Jorgensen said the 
core need is de risked projects and flexibility in design. 
Denmark’s fix after a failed round included extensive one 
on one dialogues with developers, more flexible tender 
terms and additional state support. He did not prescribe 
those exact measures for India but argued that active 
listening and visible corrections are essential.

Germany’s perspective from Andreas Ohmes reinforced 
this. Offshore wind is its own industry with capital and 
risk profiles unlike onshore. Germany took eight to ten 
years to reach auction readiness. It began with feed in 
tariffs then moved to auctions. His main lesson was to 
allocate more early-stage risk to the state, give a clear 
multiyear trajectory and avoid frequent rule changes.

2. What industry needs to invest

Suzlon’s Amit Pathare drew a sharp line between 
onshore and offshore. In onshore most cost sits in the 
turbine. In offshore most cost sits in the balance of plant 
and in public infrastructure such as ports, jetties, vessels 
and grid. An OEM does not invest for one project. It needs 
an ecosystem plan that justifies tooling, molds and the 
full supply chain. He framed a path where government 
and industry agree on the end state for levelized cost, 
then stage support so early movers receive higher 
support, and later entrants face a lower support as scale 
and learning reduce cost. That lets different developers 
pick entry points that match their risk appetite and 
experience.

Ocean Energy Pathway also asked for an ecosystem lens. 
She flagged three anchors. First, the macro reality that 
inflation and supply constraints have changed project 

economics since 2022. Second, the need to pair offshore 
wind with robust offtake such as green hydrogen, data 
centers and corporate buyers. Third, the long gestation 
and heavy capital needs that make it vulnerable when 
compared with shorter cycle renewables.

3. What states are doing and what they need

Tamil Nadu called offshore wind critical for energy 
transition and energy security in the state. Tamil Nadu 
has already committed to buy power at a price of four 
rupees per unit for two gigawatts alongside central VGF 
support, but he cautioned that viability must add up 
under current costs. He requested that export cables 
land into the state grid and connect to the STU to avoid 
synchronization issues with central assets and to reduce 
cost. He also highlighted social and environmental 
engagement, especially with fishing communities, and 
said the state is working with experienced countries to 
prepare honest and clear communication plans.

4. What the center is reworking

MNRE’s Dr. Kumar Dash acknowledged that the first 
task is to know who the developers are. He noted that 
only a small set of global developers are active today 
and many avoid new markets. He cited a World Bank 
view that about a quarter of the recent cost escalation 
comes from the cost of capital and added that perceived 
risk is higher in first projects. MNRE is re engaging with 
developers, studying global corrections and remains 
committed to the first projects. He floated the idea that 
public sector entities could lead the first build; while 
noting they would also need credible hand holding 
from experienced partners. He confirmed that India is 
open to revisiting tools beyond VGF, including CFDs and 
different offtake routes, and to reworking evacuation for 
Tamil Nadu so projects can connect to the state grid at 
landfall to improve synchrony and cost.

5. Resource, site and cost signals from the field

NIWE’s Dr. Rajesh Katyal, shared new measurements 
from a floating lidar in Tamil Nadu waters. Ten months of 
data indicate average wind speeds at 150 meters height 
that are higher than earlier mesoscale or reanalysis 
estimates. The earlier model-based view suggested 
around the mid nine meter per second range in the 
priority zone. The lidar is showing around one meter per 
second higher at 150 meters on a ten-month average. 
He did not claim a final number yet since two to three 
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more months of data are due, but explained that this 
shift could increase CUF, reduce LCOE and narrow the 
gap that support must cover. He also reported that 
geophysical surveys are completed and geotechnical 
work to 60 meters depth is expected to finish by January 
with detailed soil parameters for foundation design. He 
suggested that a first project could be sized down to 
about four hundred megawatts and still be viable within 
the approved VGF envelope, if developers step forward.

6. Pairing supply with demand and a credible 
trajectory

The moderator added findings from a recent study on 
uptake. India’s auction schedule targets thirty-seven 
gigawatts by 2030. To make those awards real the 
country needs a demand plan that matches where 
power will be used and how it will be evacuated. The 
analysis found strong demand corridors between 
Maharashtra and Gujarat and suggested that Gujarat 
can become attractive if offtake is planned alongside 
auctions. For Tamil Nadu, the current LCOE estimates sit 
around the high nine rupees per kilowatt hour without 
support. VGF can bring that down toward the six rupees 
range depending on design. The panel converged on 
the need to publish not only an auction path but also 
a consumption or offtake path that includes state 
purchases, corporate buyers and anchors such as 
hydrogen.

7. Skills, vessels and ports

On capability, Jesper stressed that offshore work needs 
specialized skills. An onshore turbine technician cannot 
be assumed to be field ready at sea. He pointed to 
Danish training mechanisms and said the Center of 
Excellence can help bring global know how to India 
in collaboration with European partners and industry 
groups. On infrastructure, Amit listed gaps in vessels, 
heavy lift and port layouts that can handle far longer 
blades and heavier components than onshore. He 
framed a planning approach where ports are developed 
for multiple uses and offshore wind is one of the anchor 
demands rather than the only one.

8. How to structure support without losing the 
goal

A wide set of tools were discussed. Germany’s experience 
showed that fixed feed in regimes can start an industry 

but should evolve. The panel did not prescribe a single 
model for India. It did agree on principles. Allocate more 
risk to the state in early builds. Use support to bridge 
the tariff cost gap while a credible volume and cost 
trajectory reduces the need for support over time. Keep 
rules stable once published. Engage continuously with 
developers and OEMs before and after tenders. Consider 
smaller first projects to build track record and reduce 
perceived risk.

9. Immediate next steps that emerged

Across the panel a practical sequence took shape.

1.	 Re open structured dialogues with potential 
developers to identify blockers that can be addressed 
in India.

2.	 Publish a revised approach that couples auctions 
with a demand and evacuation plan, including 
options for state grid connection at landfall in Tamil 
Nadu.

3.	 Consider a smaller first build in Tamil Nadu based on 
the new resource data and the existing VGF approval 
to capture early learning.

4.	 Clarify a multi-year pipeline that gives confidence 
for investments in blades, towers, cables, vessels and 
port works.

5.	 Launch targeted social engagement with fishing 
communities and publish clear mitigation and 
coexistence measures.

6.	 Begin skills roadmaps with partners so a trained 
workforce is ready when construction starts.

10. Closing sentiment

The moderator closed by thanking panelists and noting 
that India does not need to rediscover offshore wind 
from scratch. The tools and lessons exist. The task is to 
adapt them to Indian costs and Indian demand. The 
panel’s message was consistent. Start with a project that 
can work under today’s conditions, show that it can be 
built and operated, then scale under a stable rulebook 
that shares risk sensibly and matches supply to real 
consumers.
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Panel Discussion 9: 
Winds of influence: Women Leaders Redefining 
India’s Wind Sector

Key session highlights:

1.	 The moderator framed inclusion as an economic and 
innovation imperative, not a social obligation, noting 
that women form less than a quarter of the global RE 
workforce and a smaller share in India’s wind sector.

2.	 Speakers stressed that the first barrier is often 
internal. Ambika urged women to challenge self-
selection out of core operations and to rotate across 
functions to build confidence and credibility.

3.	 A panellist described early-stage credibility gaps 
and showed how persistence, varied assignments, 
and visible delivery-built acceptance in site heavy 
industries.

4.	 Another panellist said inclusion starts with trust. 
She recommended end to end training that mixes 
technology, business context, site visits, safety and 
storytelling forums where young engineers present 

work to leadership.

5.	 Another panellist argued that contracts and tenders 
can drive change by linking a portion of payments to 
safety and inclusion outcomes and by tracking not 
only hiring but retention and progression over the 
full project life.

6.	 Swarnim Srivastava highlighted design and 
behavioral frictions on sites. Facilities and PPE often 
do not fit women, which signals “you do not belong”. 
She called for awareness training across all roles, 
visible women in senior R&D roles and a broader view 
of leadership styles.

7.	 Disha Agarwal showed how gender disaggregated 
KPIs change behavior. Her team tracks leadership 
representation, lead authorship and pay comparisons, 
and adopts a no “all male panel” policy while helping 
organizers find women experts.
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8.	 Swati Sahay proposed strong internal safeguards on 
safety, dignity and respect and external coalitions. 
She cited women influence circles, internships for 
women and a government questionnaire for listed 
companies on women’s participation.

9.	 Ammi L. Toppo noted the need for role models 
in government planning bodies. She suggested 

earmarking seats for women in MNRE’s Vayu Mitra 
and Solar Mitra programs and making inclusion 
reporting mandatory.

10.	 The panel closed with a call to turn good intentions 
into measurable practices that are embedded in 
policy, procurement and daily behaviors on sites and 
in offices.

Detailed session summary:

1. Context and aim of the session

The moderator opened by positioning inclusion as a 
core lever for India’s wind ambition under Atmanirbhar 
Bharat. He noted that women make up a small share 
of the wind workforce worldwide and an even smaller 
share in India, especially in manufacturing, field work 
and site operations. The purpose of the discussion was to 
move beyond technology and policy to the people who 
implement both. The panel brought together leaders 
from manufacturing, policy, sustainability, technology, 
commercial and strategy to identify barriers and agree 
on practical ways to widen participation and strengthen 
competitiveness.

2. Personal journeys and the first barrier

Several speakers began with their own paths.

•	 Ambika Kuloor described starting as a mechanical 
engineer then rotating through design, presales, 
planning and production to reach manufacturing 
leadership. Her first barrier was internal. Many 
women self select out of mechanical and operations 
roles because they appear physically demanding or 
unfamiliar. She argued that passion, exposure and 
supportive leadership can overcome this and that 
movement across functions builds both skill and 
credibility.

•	 Nishtha Gupta recalled doubts about the legitimacy 
of environment and sustainability work when she 
started. Acceptance was not automatic. By taking 
assignments across consulting, industry, private 
equity and technical bodies, she earned trust through 
delivery in difficult settings from coastlines to power 

plants. Her message was persistence and range.

These narratives set the tone for a session that treated 
inclusion as a performance issue. Diverse teams make 
better choices and sustain execution in complex projects.

3. Building capability with the right training mix

Sanghamitra Roy focused on capability. She said the first 
ingredient is trust and acceptance within teams. After 
that, training should be end to end, not only technical. 
Her recommended package combined

•	 core engineering and control concepts

•	 business model understanding so engineers see 
purpose and markets

•	 frequent site visits and safety training to anchor 
design choices in field reality

•	 structured storytelling forums where young 
engineers present their work to senior leaders

This last element helps visibility and confidence and 
gives leadership a clear view of emerging talent.

4. Using contracts and procurement to turn 
intent into outcomes

Sharmila brought the commercial lens. She argued that 
policies are durable when they live inside PPAs, EPC 
contracts and long O and M agreements. Two practices 
stood out.

•	 Link a defined part of contractor payments to health, 
safety and inclusion performance.

•	 Track not only the number of women hired but how 
many stay and progress over a project life that can 
run to 25 years.
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She noted that markets like Australia and the Philippines 
already embed safety linked payments and that similar 
structures can accelerate inclusion on Indian wind sites 
without adding undue complexity.

5. Removing design and behavioral frictions on 
sites

Swarnim Srivastava addressed a different class of barrier. 
Many site roles were not designed with women in mind. 
That shows up in remote postings, physically demanding 
routines, and basic details such as the absence of 
suitable facilities or properly fitting PPE. These signals 
compound and can make women feel out of place. She 
recommended three threads.

•	 Fix the basics at sites. Ensure facilities and equipment 
are designed for all workers.

•	 Invest in system wide awareness training so 
everyone understands subtle behaviors that exclude 
colleagues in everyday interactions.

•	 Put women in visible senior technology roles. She 
cited senior women leaders in R and D and technology 
centers and stressed the need to broaden the mental 
model of leadership beyond loud or aggressive styles 
to include calm, collaborative crisis management.

6. Data, KPIs and public commitments that 
change behavior

Disha Agarwal explained how evidence shifts practice. 
Her organization maintains gender KPIs that are 
reviewed annually and reported to the board. They 
track leadership representation, pay comparisons and 
authorship and they deliberately promote women’s 
authorship and public voice. The team also follows a 
clear rule against appearing on all male panels while 
helping organizers find qualified women speakers. The 
combination of data, transparency and support changes 
incentives without theatrics.

7. Internal safeguards and external coalitions

Swati Sahay proposed a two level approach. Inside 
companies, safety, security, privacy, dignity and respect 
for women must be non negotiable and implemented 
in spirit rather than as a box tick. She described women 
influence circles that mentor and support colleagues, 

share experiences and work on tangible improvements. 
Externally, companies can work with ministries, 
chambers and associations to create programs that 
expand the pipeline. She pointed to internships for 
women and to a government led questionnaire for listed 
companies on women’s participation as tools that can 
lift norms across the market.

8. Government levers for scale and signaling

Ammi L. Toppo spoke from the planning side. She noted 
the scarcity of women role models in top level planning 
bodies and suggested two immediate levers.

•	 Earmark seats for women in MNRE’s Vayu Mitra 
and Solar Mitra training programs, and link training 
to job opportunities so candidates see a path after 
certification.

•	 Make inclusion reporting a requirement so that 
organizations measure what matters and build the 
pipeline over time.

She emphasized that encouraging girls into STEM is 
necessary but not sufficient and that visible opportunities 
and safe workplaces will draw more applicants into core 
engineering roles.

9. What to exclude and what to keep

The moderator reminded the room to focus on practical 
actions rather than slogans. Throughout the session 
the speakers avoided abstract targets and described 
mechanisms that organizations already control. 
The panel did not claim that inclusion is effortless. It 
recognized long standing habits on sites, tight schedules 
and cost pressures. The shared answer was to build 
inclusion into standard work rather than treat it as an 
add on.

10. Actionable takeaways for companies and 
agencies

The discussion converged on a short list of practices that 
can be adopted now.

1.	 Put inclusion in contracts. Tie part of EPC and O and 
M payments to safety and inclusion performance 
and track retention and progression, not only hiring.
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2.	 Fix site basics. Provide facilities and PPE that fit 
women. Plan postings and rotations with safety and 
dignity in mind.

3.	 Train end to end. Blend engineering, business 
context, site exposure and safety. Add storytelling 
forums so young engineers present to leadership.

4.	 Make role models visible. Publicly back women 
in senior technology and operations roles and 
reconsider narrow definitions of leadership.

5.	 Measure and disclose. Use gender disaggregated 
KPIs for leadership, pay and authorship and review 
them with boards.

6.	 Build peer networks. Set up women influence circles 
to mentor and support colleagues and surface 
practical fixes quickly.

7.	 Use public programs well. Earmark seats for women in 
sector training and link training to job opportunities.

8.	 Set participation norms. Avoid all male panels and 
help organizers source women experts.

11. Closing note

The panel closed with appreciation for the leaders on 
stage and a request from the floor to drive applications 
proactively. The moderator proposed that the group 
consolidate key takeaways for the organizers so the 
next convening can build on actions taken rather than 
restate problems. The unifying message was clear. If 
India wants a larger, faster and more reliable wind build 
out, inclusion must live in policy, procurement and daily 
practice on factory floors and windy ridges, not only in 
mission statements.
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