
   
 

   
 

 
 
 
 
System Needs and Policy 
Imperatives for Long 
Duration Energy Storage 
Solutions in India 
Long Duration Energy Storage Council Policy 
Whitepaper 
April 2026 



             
 

2 
 

India, one of the fastest-growing economies globally, is entering a crucial phase of sustained 
economic expansion, driven by its demographic dividend, rapid urbanisation, and rising 
consumer and industrial demand, positioning it as a global economic powerhouse. This growth 
trajectory is sharply increasing electricity demand while placing new stress on capacity addition 
and grid reliability. India’s ambitious renewable energy and net zero goals are accelerating the 
integration of variable energy sources like solar and wind, creating structural challenges for 
power system management across daily, seasonal, and long-term horizons.  

Long Duration Energy Storage (LDES) emerges as a critical enabler strengthening grid stability, 
optimising renewable utilisation, and supporting deep decarbonisation of industry and energy 
systems. As India advances on energy transition, integrating LDES into policy and planning 
frameworks will be essential to ensuring reliable, resilient, and low-carbon power system 
transformation. 

This policy paper examines the role of LDES in India’s evolving energy landscape, highlighting 
rising storage needs, assessing a range of technology pathways and drawing on global policy 
and deployment experience. It further outlines key policy considerations to support an enabling 
ecosystem for LDES in India, including targets, financing mechanisms, market design, and 
regulatory frameworks.  

This paper reflects a collaborative effort, shaped through feedback from LDES Council 
members, global energy sector and partner organisations, and LDES start-up community in 
India and overseas, that have informed and strengthened the current version. 
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I. Executive Summary 

India is undertaking a significant and historic transformation of its energy system, which will 
remake the energy landscape and ensure India has access to secure, reliable, affordable and 
clean energy sources for decades to come. This, in turn, will support the productivity and 
competitiveness of its businesses and the health and wellbeing of its citizens. This whitepaper 
seeks to demonstrate that the next phase of India’s energy transformation needs to ensure rapid 
scale-up of long duration energy storage (LDES) solutions to meet the country’s strategic energy 
ambitions and sets out the policy priorities for doing so.  

India has committed to meeting 50% of its electricity capacity from non-fossil sources by 2030 
and reducing emission intensity by 45% under its updated Nationally Determined Contributions 
(NDCs) announced in August 2022. The Central Electricity Authority’s National Electricity Plan 
2022–32 projects a steep rise in renewable energy capacity from about 350 GW in 2026-27 
(including 258 GW of variable renewable energy) to nearly 616 GW by 2032, with solar and wind 
together contributing 486 GW.  

 

 

 

Source: mercomindia.com, CEA NEP 2022-32 

The rapid growth in renewables will drive unprecedented demand for storage capacity. As per 
CEA, energy storage needs are expected to expand from ~16 GW/82 GWh by 2027 to nearly 74 
GW/411 GWh by 2032. Further, CEA has also projected that by the year 2047, the requirement 
of energy storage is expected to increase to 2380 GWh (540 GWh from PSP and 1840 GWh from 
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BESS), due to the addition of a larger amount of renewable energy in light of the net zero 
emissions targets set for 2070.1   

As India’s energy transition accelerates, so will the need for LDES of multiple durations. LDES is 
a class of technologies that store energy and then dispatch it as power, heat or cooling for 
extended periods of time, ranging from 8 hours to days, weeks or seasons. It takes various forms, 
including chemical, thermal, mechanical and electrochemical storage.  

LDES is crucial in ensuring grid reliability, flexibility, and resilience, especially given high levels of 
variable renewable energy. It provides energy during extended (overnight/multi-day) periods of 
low renewable output and seasonal balancing, reduces grid congestion and defers grid 
investment, provides essential system services over extended periods of time, reduces 
curtailment and facilitates higher levels of renewables, and provides firm dispatchable capacity to 
consumers. In doing so, LDES improves renewables business models, reduces energy costs for 
consumers, and drives economic productivity. 

Moreover, LDES will be critical in addressing some of India’s core strategic energy needs: 
balancing (increasingly intermittent) supply and (increasingly electrified) demand, retaining 
reliability through extreme weather events, managing the costs of and power flows through India’s 
electricity grids, and retaining inertia as fossil fuel plant becomes a lower proportion of system 
generation.  

Expanding long duration energy storage is as much a strategic choice as it is a climate one. A 
diversified portfolio of storage solutions can strengthen India’s energy independence by lowering 
exposure to volatile fuel imports and constrained global supply chains, while making greater use 
of domestically available resources and materials. In doing so, LDES supports a more secure, 
resilient, and self-sustaining energy system aligned with India’s long term national interests. 

This whitepaper underscores the necessity of establishing an LDES policy under the existing 
National Framework for Promoting Energy Storage Systems, proposes mechanisms to attract 
greater investment, and emphasises the importance of government-backed funding and incentive 
programs to instigate/support additional private investment and partnerships. A clear and 
supportive policy framework for LDES will accelerate India’s renewable energy targets, strengthen 
energy security, and present new opportunities for industrial growth and economic development. 
The paper sets out a suite of actionable policy recommendations (guided by the LDES Council’s 
Seven Enablers framework): raising awareness through structured dialogues, conducting a 
system needs assessment that incorporates LDES of varying durations, setting commensurate 
deployment targets, allocating pre-commercial funding, reforming markets to reward long-
duration flexibility, ensuring appropriate grid pricing, and removing barriers such as for grid 
connections.  

 
1 https://mnre.gov.in/en/energy-storage-systemsess-overview/  

https://mnre.gov.in/en/energy-storage-systemsess-overview/
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By including LDES within the energy storage framework, India can bring in a diversified mix of 
LDES to bridge between net-zero targets and energy security needs as well as demonstrate 
India’s leadership in energy resilience and innovation.  
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II. Introduction: the status of LDES in India and globally 
LDES refers to a diverse set of technologies—spanning electrochemical, mechanical, thermal, 
and chemical systems—discharging stored energy for multiple hours, days, or even across 
seasons. Unlike short-duration storage, these technologies are designed to store energy with 
minimal losses for extended periods. This makes them uniquely suited to address the variability 
of renewable energy and to provide the deep flexibility required for modern power systems. 
 
The National Electricity Plan (NEP) 2022–32 recognises the growing importance of energy 
storage, projecting requirements of 16.13 GW/82.37 GWh by 2026–27 and rising sharply to 73.93 
GW/411.4 GWh by 2031–32. This assessment, however, does not take into account increasing 
household and industrial electrification demand—specially at peak hours, rapidly rising energy 
needs from developing data centres and related AI infrastructure, growing need for EV charging 
infrastructure and the cost of renewables power curtailed and also curtailment due to fossil cost 
escalation/ supply disruptions. Furthermore, neither the plan assesses the need for LDES of 
varying durations nor does it plan consider comparing the economics of including longer duration 
storage alternatives against conventional options.  
 
Moreover, decarbonising the Indian power system by 2070 to achieve net-zero goals will require 
overcoming three major challenges: 

1) Imbalances between power supply and demand, accentuated by variable renewables, 
increased frequency of extreme weather events, and electrification of demand. 

2) Shifts in transmission flow patterns due to variable renewable energy. 
3) Reduction in system inertia as fossil generation declines. 

These issues can be addressed with flexibility across various timeframes – from intraday to 
seasonal, which LDES provides. Incumbent technologies, in particular fossil-fuelled plants, are 
inadequate for a cost-effective and scalable long-term transition. LDES offers the missing piece, 
optimising India’s growing renewable fleet, and delivering secure, affordable power at the time it 
is needed, managing congestion and enhancing grid stability. However, to date, India’s only LDES 
is 3.5 GW of operational pumped hydro storage, 20 MW compressed air energy storage (to be 
commissioned) and appx. 3 MWh vanadium flow battery storage. 

Globally, the energy storage landscape has significantly advanced in the past few years. LDES 
technologies are being deployed commercially across six continents. Regional and national 
leaders are asking for more LDES to meet growing needs, based on resource adequacy and 
system planning assessments that clearly set out the need for long-duration flexibility to maintain 
reliable, secure and affordable power systems.  

Many governments are setting explicit targets and implementing policy frameworks and market 
signals for LDES deployment. The Global Energy Storage and Grids Pledge endorsed at COP29 
commits participating countries to collectively enable 1,500 GW of energy storage capacity by 
2030. Several national and sub-national governments have gone further by defining dedicated 
LDES targets such as California mandating 2 GW of 12+ hour LDES by the 2030s, while New 
York has set a target of 6 GW of LDES by 2030, supported through procurement mandates and 
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incentive programs. In Australia, New South Wales has emerged as a global leader, targeting 42 
GWh of LDES by 2034. European countries are also advancing storage planning, with the UK 
implementing a cap and floor regime to deliver 7.7 GW of LDES by 2035, and Germany assessing 
the need for significant long-duration capacity as part of its system adequacy planning. LDES 
Council analysis2 shows the energy transition could require 1.5 TW of long duration flexibility 
capacity by 2030.  

 

 

 

III. Market Readiness of LDES Types3 
Market-readiness analyses by the LDES Council in 2024 highlighted the growing commercial 
viability of diverse technologies across categories, offering scalable and cost-effective solutions 
for India’s needs. 

LDES technologies are evolving at different paces from pilot projects to large-scale deployment.  

• Electrochemical, constituted of various types of battery chemistries, including flow 
batteries, metal anode and metal air batteries.  

 
2 Source: LDES Council Annual Report 2024 
 
3 Source: LDES Council Annual Report 2024 
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• Mechanical, by which a mechanical process is run then reversed, includes pumped hydro, 
compressed air, liquid air, liquid CO₂ and gravity-based storage.  

• Thermal, such as hot salt, bricks and rocks, and phase-change materials, can be used for 
both power generation and industrial applications.  

• Chemical, particularly hydrogen/ ammonia-based storage, converts power to a gas or 
liquid which can be stored and reconverted to energy.  

Refer to Annexure 1 for detailed list of technology types and readiness status. 

 

IV. The Case for LDES in India: robust and long-term energy 
strategy with storage technology diversity 

The LDES Council performed national-level deployment analyses for key countries, offering an 
evidence-based estimate of the LDES capacity needed to meet net-zero targets. This modelling 
is based on the International Energy Agency Net Zero Scenario 2050. India will likely require 170-
260 GW of LDES capacity to meet net zero commitments. "Low LDES" and "High LDES" refer to 
two scenarios of required deployment where low LDES of 170 GW is the conservative and 
decarbonisation scenario while high LDES of 260 GW is the accelerated, more ambitious 
deployment pathway for India4. Refer to figure on National LDES deployment needs to meet net 
zero below.   

As renewable energy capacity expands, the challenge of variable generation becomes more 
pronounced. Increasing solar and wind often leads to excess generation during low demand 
periods, forcing grid operators to curtail clean power to maintain stability. National Solar Energy 
Federation of India (NSEFI) statistics on curtailment show that power producers have lost more 
than $26 million (~300,000 USD) in revenue since April 2025 due to curbing solar power to 
maintain grid stability5. Instead of being wasted, this surplus can be stored in LDES systems of 
over 8 hours duration and dispatched when needed, often catering to multiple peaks at time of 
need and utilising the full potential of renewable energy generated.   

 
4 Source: LDES Council Annual Report 2024 
 
5 https://www.reuters.com/sustainability/climate-energy/india-curbs-solar-power-output-keep-grid-stable-amid-low-
demand-ministry-says-2025-08-19/ 
https://jmkresearch.com/power-without-passage-how-stranded-renewables-expose-cracks-in-indias-grid-planning/ 
 
 

https://www.reuters.com/sustainability/climate-energy/india-curbs-solar-power-output-keep-grid-stable-amid-low-demand-ministry-says-2025-08-19/
https://www.reuters.com/sustainability/climate-energy/india-curbs-solar-power-output-keep-grid-stable-amid-low-demand-ministry-says-2025-08-19/
https://jmkresearch.com/power-without-passage-how-stranded-renewables-expose-cracks-in-indias-grid-planning/
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Scaling LDES is not only a clean energy imperative but also a strategic pathway to greater energy 
security and self-reliance. By diversifying storage technologies, India can further reduce 
dependence on imported fuels and critical minerals, tapping into abundant domestic resources 
and other locally available materials.  

Furthermore, developing a domestic LDES manufacturing base, integrated with India’s “Make in 
India” and Production Linked Incentive (PLI) programs can spur local innovation, job creation, and 
industrial growth. By advancing LDES, the country can meet rising power demand sustainably as 
well as become a global leader in energy independence and green industrialisation.  

In terms of the current storage mix, while Pumped Storage Hydro (PSH) continues to play an 
important role, other options such as diversified flow batteries, liquid air energy storage (LAES), 
compressed air energy storage (CAES) and compressed CO₂ storage could also be deployed 
being commercially available for scale. Just as lithium-ion batteries remain central to meeting 
current short-duration storage needs, alternative and advanced chemistries for longer duration 
storage, that rely on easily available metals and minerals could be considered from amongst 
sodium, iron, zinc, aluminium, silicon-based systems. These solutions collectively expand the 
range of flexibility and move systems from renewable penetration alone to true renewable 
reliability. 

The following table highlights some key challenges in India’s current power system that LDES 
technologies can address. 
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 Key Challenges in 
India’s power system 

LDES solutions meeting system requirements 

1 Intermittency from high 
VRE (solar, wind) 

Providing dispatchable power or heat (8+ hours); enabling 
round-the-clock renewables by matching generation to 
demand. 

2 Grid stability risks 
including inertia & 
resource adequacy gaps 

LDES adds a dependable buffer – serving firm capacity 
during peak hours and providing frequency response, 
system inertia, sustained ramping and blackstart 
capability. 

3 High electricity network 
costs & congestion 

LDES relieves congestion and defers expensive 
transmission and distribution upgrades. 

4 Renewable 
overgeneration & 
curtailment  

Stores excess generation, reducing curtailment; improves 
renewable asset utilisation and revenue certainty. 

5 Difficult to source 
reliable, green power for 
large corporates trying to 
meet decarbonisation 
targets 

 LDES can provide low cost power on an hourly-matched 
basis, facilitating deep decarbonisation. Eg: long duration 
supply to data centres. 

6 High energy costs and 
grid fees for industrial 
customers 

Helps large consumers – such as factories or data 
centers – arbitrage wholesale costs and reduce 
connection and ongoing transmission and distribution 
costs. 

7 Thermal plant 
retirements & stranded 
asset risks  

LDES can firm up renewable electricity to replace retiring 
coal or gas peaker plants – creating cleaner, flexible 
power instead of new fossil fuel generators 

8 Weather unpredictability 
& demand volatility 
(surging needs during 
heatwaves or storms) 

Enhances resilience against climate extremes; ensures 
supply during demand surges or outages. 

9 Supporting jobs in 
energy sector  

Supports just transition through green job creation in 
storage manufacturing, deployment, and maintenance. 

10 Volatile costs and 
unpredictable supply for 
new energy demand 
sectors 

LDES can provide clean, uninterrupted 24×7 electricity 
needed to run green hydrogen plants and EV charging 
facilities. 
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LDES Duration Flexibility Snapshot6 

 

Role of LDES in enabling a scalable and cost-effective green hydrogen ecosystem 

As green hydrogen is central to the global push for deep decarbonisation, especially in hard-to-
abate sectors such as steel, cement, aviation, and heavy transport, its commercial viability 
depends heavily on low-cost, round-the-clock renewable electricity, where LDES can play a 
critical part. 

LDES complements electrolysers by: 

• Providing firm renewable energy for continuous hydrogen production 
• Reducing the levelised cost of hydrogen (LCOH) through minimising curtailment 
• Increasing asset utilisation and enabling flexible, cost-optimal electrolyser operation 
• Enabling green hydrogen export by meeting (hourly matched) carbon accounting 

requirements of importing countries.  

For India, integrating LDES with green hydrogen projects under the National Green Hydrogen 
Mission can reduce hydrogen production costs, enhance round-the-clock renewables, and ensure 
grid-friendly deployment in industrial clusters. This synergy could significantly expedite meeting 
the Mission’s ambitious target of 5 MTPA by 2030 while maintaining economic competitiveness 
making green hydrogen bankable, scalable, and operationally robust. 

 

 
6 Source: Net-zero power: Long duration energy storage for a renewable grid | LDES Council, McKinsey & Company 
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V. Developing Policy and Regulatory Frameworks for LDES in 
India 

Laying out requisite policy and regulatory measures for LDES ecosystem development and 
including clear LDES targets under the National Framework for Energy Storage Systems will 
enable latest and cross-cutting innovations coming to India, LDES technological advancement 
and local manufacturing. Accelerated deployment will help technologies to reach scale faster 
through quicker cost reductions and improved efficiencies and enable India to become a global 
leader in LDES solutions.  

By aligning with India’s broader energy objectives, such frameworks would encourage market 
innovation, attract international investments, and promote sustainable economic growth. To 
unlock investment in the LDES sector, the LDES policy framework must: 

1. Define system needs: assess the power system and set clear LDES targets 

2. Spur deployment and support innovation through dedicated support schemes 

3. Ensure LDES participates in markets and ensure those markets fully reward LDES for the 
benefits it provides to the system 

4. Develop market mechanisms for LDES such as UK Cap and Floor and Australia’s long 
term energy services agreements (LTESA) that de-risk investment and provide revenue 
certainty and visibility over a long-term horizon.  
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Recommendations for a Policy 
Framework on LDES  
Creating an enabling environment is crucial for the large-scale deployment of LDES. The LDES 
Council identifies seven enablers7 to do so: 
 

 
 
1) Raise Awareness of LDES Technologies 
A widespread understanding of LDES technologies, benefits, and use cases is essential to 
encourage adoption among stakeholders, including policymakers, utilities, businesses, and 
investors.  

• Structured Government–Industry Dialogues: Focused coordination meetings of key 
ministries such as Power and New and Renewable Energy with industry representatives 
and storage developers. These dialogues can help align national storage targets, 
incentives, and performance standards while ensuring policies reflect both market realities 
and technical readiness. 
 

• Knowledge exchange: Industry webinar series bringing together regulators, ministry 
officials, financiers, and global storage experts and startups engaged in such emerging 
technologies to showcase innovations in LDES at a global stage and deliberate on 
deployment frameworks, financing models, and technology pathways for LDES. This 
would foster knowledge exchange and build consensus on best-fit solutions for India. 
 

• Immersive Learning through Field Visits: Arrange site visits for government officials 
and regulators to LDES pilot projects, enabling firsthand exposure to operational models 
and performance benchmarks of storage solutions. 

 
7https://www.ldescouncil.com/assets/pdf/FINALDeployingLDESImplementationBestPracticesShortUpdated220125
.pdf 

https://www.ldescouncil.com/assets/pdf/FINALDeployingLDESImplementationBestPracticesShortUpdated220125.pdf
https://www.ldescouncil.com/assets/pdf/FINALDeployingLDESImplementationBestPracticesShortUpdated220125.pdf


             
 

14 
 

 
2) Conduct Assessment of Need 
Needs assessments must be performed to inform energy system design and decarbonisation 
planning to ensure cost optimal mix of generation and LDES deployed in the right place, at the 
right time. Robust reliability studies and regional modelling are critical – these must optimise 
generation and LDES combinations tailored to local demand, geography and renewable profiles, 
while capturing the full value stack of LDES across system reliability, flexibility, network 
performance, renewable integration, and resilience These models should: 

• Forecast scenarios decades into the future: include accurate technology cost data, a 
wide range of LDES durations, hourly load profiles year-round, and extreme weather 
scenarios.  

• Grid Balancing & System Flexibility: Assess peak load shifting, resource adequacy, 
congestion relief and grid deferral, stability (voltage/frequency/inertia) across multi-hour 
renewable fluctuations, and reduced curtailment/re-dispatch. 
 

• Geographic & Climatic Factors: Prioritise deployment in weather sensitive, renewable 
rich regions to manage seasonal and intermittent energy supply. 
 

• Technology Mix: Include a full portfolio of LDES options – pumped hydro, flow batteries, 
advanced chemistry batteries, compressed air and liquid air, thermal storage, and 
chemical-to-energy solutions – for power-to-power, power-to-heat, and power-to-chemical 
flexibility. Technologies vary in duration capability, geographic suitability, operational 
performance, and system services provided, enabling the optimal solution to be selected 
by region and use case. 
 

• Use cases: assess the need for grid scale LDES and behind-the-meter applications, 
including Captive Power needs for 24x7 firm RTC clean power along with benefits of 
reducing peak load of energy intensive industries. 
 

3) Set LDES Targets 
India’s resource adequacy must factor in LDES to meet growing energy demand and needs of an 
evolving grid. While broad energy storage goals exist today, LDES-specific targets are needed 
for effective state, transmission and utility planning and to send a strong signal to markets and 
investors. Introducing an LDES obligation trajectory, modeled on the Renewable Purchase 
Obligation (RPO) or Energy Storage Obligations (ESO), would ensure that long-duration storage 
is systematically integrated into India’s power mix.  
 
Looking at Global Best Practices in LDES target setting to Guide India Policy  
 

• The UK’s LDES Cap-and-Floor model offers long-term revenue certainty for 8+ hour LDES 
by ensuring a minimum return while sharing excess profits with consumers.  

• In the US, California has set a 2 GW LDES target by 2030, while New York targets 6 GW 
and Massachusetts 5 GW  by 2030.  

• China is advancing large-scale demonstration projects for LDES through government-led 
innovation programs, though formal national targets are still evolving.  
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• In New South Wales (Australia), the government has set a 28 GWh LDES increased to 42 
GWh by 2034 (with an 8-hour minimum definition), providing long-term investment clarity 
and enhancing system reliability.  

• Italy set a 3 GW LDES target by 2030 while Germany planned 72 hrs, 500 MW LDES 
supply for dunkleflaute events. 

 
4) Allocate Pre-Commercial Funding 

Funds and Grants can catalyse novel long duration energy technologies to scale while fostering 
collaborations for efficient and economic deployment. Many countries recognise the need for 
financing to activate the long duration energy storage marketplace. 

 
• Government should provide financial incentives to LDES such as those for BESS (li-ion 

based) to promote the development of LDES in India. Dedicated innovation grants or 
encouraging pilot funding to LDES startups and developers would accelerate 
commercialisation of novel storage technologies, help newer technologies leapfrog others 
on the cost curve to reduce bills, de-risk private investment, and foster collaborative 
scaling of integrated energy solutions. 
 

• To make round-the-clock power and heat more economically viable and scalable, and 
drive greater competition, innovation and homegrown solutions, the policy should consider 
expanding targeted financial support (such as capital rebates or viability gap funding) for 
a stipulated period specially for novel LDES solutions that need market entry and ability 
to participate in competitive procurement.  
 

5) Ensure markets reward flexibility, and provide market access and long-term revenue 
visibility 

Policymakers need to ensure that markets fairly reward the multiple benefits that low carbon 
flexibility solutions such as LDES provide to the system – balancing, congestion management, 
grid deferral, resource adequacy and ancillary services – and that solutions such as LDES can 
stack revenues across these markets. Importantly, market designers need to consider whether 
any additional value of participating in these markets over longer time periods is rewarded.  
 

Even where markets fully reward flexibility, investors can be overly cautious about investing in 
LDES because of high upfront costs, long build timeframes and uncertainty over long-term 
revenues. Mechanisms that provide long-term revenue visibility and stability can reduce such 
risk for investors. Examples of such mechanisms include cap and floor mechanisms, FDRE 
RTC contracts with LDES8, long term energy service agreement (LTESA), capacity payments 
and government-backed financial guarantees. These mechanisms can improve or guarantee 
revenue streams beyond typical expectations for energy markets.  

 

• Reviewing wholesale, balancing and ancillary service markets to ensure LDES is 
commensurately rewarded for the duration it can provide these services, can access all 
relevant markets, and that revenues from each market are stackable. 
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• Ensure LDES is allowed to compete on a technology-neutral basis in capacity auctions 
and develop a capacity market that allows LDES and other technologies to compete on 
providing firm capacity. 

• Capacity markets should distinguish between and fairly reward continuous output of 
varying durations. 

• Ensure storage including LDES can be procured as a non-wire solution for managing 
congestion / expanding transmission and distribution capacity. 

• Investigate suitability of cap-and-floor style mechanism for LDES in India, potentially 
trialling in a state first, building on Australia, UK and Ireland examples. 

• While long-term Power Purchase Agreements (PPAs) provide revenue certainty for 
energy projects, current PPA structures in India need to be tailored for LDES as well, 
which primarily provides flexibility, reliability, and grid services over and above energy 
supply in a sustained fashion.  

o PPA models that value and compensate unique storage and balancing 
capabilities must be developed. 

• Round-the-clock (RTC) contracts 
o RTC/ FDRE with LDES must include hourly dispatch requirements to ensure 

energy can be delivered predictably and on-demand. 
o Furthermore, gradually increase the hourly or blockwise availability requirements 

in RTC/ FDRE PPAs to at least 90%, to provide stronger incentives for firm, 
reliable power. 

• Introduce targeted financial support for LDES such as capital subsidies, concessional 
financing, or Viability Gap Funding to reduce high upfront costs. 

• Industrial decarbonisation: to fully realise the green hydrogen opportunity, 
governments and investors must incentivise co-location of LDES with electrolyser 
projects under industrial and green hydrogen missions. Similar focus should be given to 
data centres and other industrial sectors with huge electricity consumption mostly 
backed by fossil energy currently.  

• Blended Public and Sovereign Finance to De-Risk Investment: 
Public–private partnerships, supported by sovereign-backed instruments such as green 
bonds and concessional financing through NBFCs like India Renewable Energy 
Development Agency (IREDA), Power Finance Corporation (PFC), and REC Ltd. 
(formerly Rural Electrification corporation) can significantly reduce capital costs and 
share early-stage risks. Leveraging international climate finance and bilateral 
cooperation can further expand funding pools and accelerate large-scale LDES 
deployment. 

• Collaborative Innovation Ecosystem: 
Stronger collaboration among public agencies, private sector players, and research 
institutions can accelerate technology development, enable cost reductions, and support 
the commercialisation of advanced LDES solutions tailored to India’s grid and industrial 
needs. 
 

6) Implement Efficient Grid Pricing 
 

Transmission and distribution grid pricing should reflect actual supply and demand conditions to 
improve investment decisions and efficient system operation. Removing unnecessary charges, 
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such as double grid fees, can reduce project costs and support better integration of LDES. 
Adopting time-based (even dynamic) and performance-linked pricing structures can enhance grid 
reliability and maximise the value of storage technologies. It can also help large industrial 
customers reduce grid costs – improving productivity/competitiveness – without passing those 
costs onto other customers e.g. households. Incentivising customers to minimise their impact on 
the grid by offering lower costs is a win-win policy. 
Ensure the transmission and distribution charging regimes: 

o recognise that energy storage benefits the grid, including grid-scale, and storage 
co-located with generation and demand 

o provide ISTS waiver for LDES projects for a stipulated period of time 
 

7) Enable Ease of Connection 
Delays in planning, permitting, and grid connection at generation, commissioning, distribution and 
transmission level remain a major barrier to deploying clean energy projects increasing costs and 
slowing system-wide benefits. First-ready, first-served and flexible connections regimes support 
the rapid deployment of energy storage, which can alleviate congestion for other connectees. 
Building on the model of India’s green hydrogen permitting portal, the government could design 
a single-window clearance system for LDES projects to simplify statutory approvals, reduce 
bottlenecks, and accelerate clean energy deployment. 
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LDES policy development and 
stakeholder engagement 
The abovementioned discussions could be taken up through a consultative process with the 
LDES industry, sector experts, renewable energy developers and adopters of LDES technologies 
and Central and State level utilities/ transmission and distribution entities as a starter.  

A Ministerial taskforce could engage stakeholders from State governments, industry, think tanks 
and NGOs for policy formulation, overseeing policy implementation, monitoring progress, and 
recommending policy reviews and updates that are necessary to align with technological 
advancements and evolving energy demands. 

 

Phased Implementation Plan 
The LDES Council recognises that LDES policy development will evolve through different stages 
of maturity, with each stage requiring tailored focus and cross sectoral collaborative approach. 
Across these stages, the LDES Council would provide its expert inputs along with those coming 
from its partner organisations such a Global Renewables Alliance, TERI, NSEFI, GEAPP etc. in 
India. 

Proposed below is phased implementation plan through stages of industry development to 
maturity: 

Phase  Stage Focus Areas Key Policy Recommendations  
1 Market Creation/ 

industry 
development 
(Nascent tech, 
high cost, no 
market access) 

Kickstart 
ecosystem 

• Establish LDES policy framework 
implementation plan 

• Implement LDES system needs 
assessment 

• Set national LDES targets backed by 
needs assessment 

• Launch pilot projects (50–100 MW) with 
emerging technologies getting support 
from Viability Gap Fund 

• Include LDES in National/ State modelling  
• Define LDES category, and create single 

window permitting 
• Promote R&D and technology 

demonstrations 
• Design suitable market and revenue 

mechanisms like long term revenue 
contracts/ PPAs, RFPs with long term 
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Phase  Stage Focus Areas Key Policy Recommendations  
revenue visibility and predictability such 
as LTESA and cap-and-floor models 

• Introduce ancillary services mechanism 
for LDES that allows revenue streams for 
flexibility and assured supply  

2 Market Growth 
(Scaling up, lower 
risk, partial 
market exposure) 

Enable scaling 
& revenue 
visibility 

• Design adaptive deployment plans based 
on modelling 

• Introduce a long term PPAs, RFPs  with 
revenue visibility and predictability  

• Expand Green Bonds and PPP initiatives 
• Enable non-firm grid connections 
• Incentivise LDES co-located with data 

centres, green hydrogen generation 
initiatives 

3 Market Maturity 
(Commercial 
scale, tech parity, 
full market 
access) 

Ensure fair 
competition 

• Implement efficient grid pricing, time-
variable / dynamic tariffs 

• Scale domestic manufacturing via 
Production-Linked Incentive support 
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Conclusion 
India is at an inflection point where its clean energy ambitions and the realities of a rapidly evolving 
power and heat system intersect. The success of this transition rests on both scaling renewables 
and ensuring that reliable, affordable, and round-the-clock energy is delivered. As LDES precisely 
offers this capability in the journey to net zero, a bold and concerted push is needed.  

A clear policy vision for LDES, anchored in targets, financing pathways, and enabling regulations 
will send the strongest signal to investors, innovators, and industries. Such an LDES Policy 
framework can transform storage into a cornerstone of India’s energy architecture.  

The moment calls for collective resolve: aligning on policy direction, creating regulatory certainty, 
advancing technologies and investments, and driving innovation. A decisive action holds the key 
to a secure energy future and the potential for India to be a global leader in the emerging LDES 
economy and exporting solutions, creating green jobs, and shaping a resilient energy system for 
generations to come. 

With the mission of accelerating the deployment of zero-carbon long-duration energy storage 
technologies, the LDES Council is the only global non-profit organization working across 
governments, industry leaders, and investors to position LDES as a strategic pillar of modern 
energy systems. By uniting global stakeholders under a shared mission, the Council enables 
cross-sector collaboration to scale flexible, resilient, and cost-effective LDES solutions that 
strengthen energy security, unlock new market opportunities, and accelerate the transition to 
clean power and heat. In this context, the LDES Council stands committed to supporting and 
partnering with the Government of India in shaping a dedicated LDES policy and national 
roadmap—building on the insights, frameworks, and global best practices outlined in this paper 
and looks forward to contributing to India’s leadership in long duration energy storage as part of 
its clean energy future. 
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Annexure 1: Market Readiness of LDES Types 
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About the Long Duration Energy 
Storage Council 
The Long Duration Energy Storage Council is a global organisation dedicated to advancing 
decarbonisation by accelerating the deployment of LDES solutions. The LDES Council provides 
fact-based guidance on LDES technologies, which include mechanical, thermal, 
electrochemical, and chemical solutions. With members operating in 20 countries, the LDES 
Council is committed to unlocking the full potential of LDES to ensure a resilient, reliable, and 
secure energy future for all.   

To learn more about the LDES Council, visit www.ldescouncil.com 

 

 

 

 

 

 

 

 

 

 

 

 

For additional guidance or questions please contact 

Policy.markets@LDESCouncil.com 

 

 

http://www.ldescouncil.com/

