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KEY FINDINGS

The India flow battery market size is valued at $30.61 million as of 2025 and is expected to reach $118.70 million by 2032,
progressing with a CAGR of 21.36% during the forecast years, 2025-2032.

India's flow battery landscape stands at a pivotal juncture, as government backing through the National Energy Storage Mission
plays a vital role in creating notable opportunities for market expansion. Meanwhile, the country's aggressive renewable energy
targets demand robust storage solutions. Solar and wind installations across states like Rajasthan, Gujarat, and Tamil Nadu
require long-duration backup systems. Flow batteries emerge as compelling alternatives to lithium-ion technology for grid-scale
applications. Moreover, frequent power disruptions in industrial zones heighten demand for resilient energy storage.
Consequently, pilot projects gain momentum in renewable energy parks and manufacturing clusters.

MARKET INSIGHTS

Financial support from public institutions accelerates technology localization efforts. Collaborations between Indian research
centers and global battery manufacturers strengthen domestic capabilities. Startups focus on developing cost-effective designs
suited to India's tropical climate and operational conditions. Additionally, the "Make in India" initiative encourages local
component manufacturing and reduces import dependencies.

India's energy storage requirements surge as renewable capacity additions outpace grid modernization investments. The country
targets 500 gigawatts of renewable energy by 2030, creating unprecedented demand for storage solutions. State electricity
boards grapple with managing variable solar and wind generation across diverse geographical regions.

Flow batteries offer duration flexibility that matches India's evening peak demand periods when solar generation diminishes.
Urban commercial complexes and data centers seek backup systems capable of sustained multi-hour discharge during extended
outages. Rural electrification programs also explore flow battery integration to stabilize mini-grids powered by renewable sources.
Government initiatives provide capital subsidies and viability gap funding to encourage early adopters and demonstration projects
across multiple sectors.

However, challenges persist around initial capital requirements and regulatory clarity. Despite these hurdles, commercial and
industrial users increasingly recognize flow batteries' advantages. Their ability to scale capacity independently from power output
makes them attractive for backup applications. Furthermore, unlimited cycling capability without capacity degradation positions
them favorably for daily charge-discharge operations.

SEGMENTATION ANALYSIS



The India flow battery market is segmented into offering, battery type, material, ownership, storage, and application. The material
segment is further categorized into vanadium, zinc-bromine, iron, and other materials.

Vanadium-based systems are among the key nascent flow battery deployments in India. These batteries leverage vanadium's
unique ability to exist in multiple oxidation states within electrolyte solutions. This characteristic enables efficient energy storage
and retrieval across extended timeframes. Indian renewable energy developers favor vanadium systems for their proven reliability
in grid-scale installations.

Several demonstration projects across the country utilize vanadium redox flow batteries for solar integration. The technology's
tolerance to complete discharge cycles without performance loss appeals to operators managing intermittent renewable sources.
However, vanadium's high material cost and import dependency present obstacles to widespread adoption.

Efforts to establish domestic vanadium supply chains gain traction through mining exploration and recycling initiatives. Research
institutions work on reducing electrolyte costs through improved formulations and recovery processes. Industrial clusters in
Maharashtra and Gujarat test vanadium systems for manufacturing facility backup power. These installations validate the
technology's capability to handle India's temperature variations and voltage fluctuations. Furthermore, vanadium batteries' fire
safety profile aligns with stringent industrial safety regulations. Their non-flammable aqueous electrolytes eliminate thermal
runaway risks associated with lithium-based alternatives.

Battery manufacturers increasingly focus on electrolyte management systems that extend operational lifespans beyond
conventional benchmarks. Advanced monitoring technologies detect composition changes and enable precise rebalancing of
vanadium concentrations. These innovations address one of India's primary concerns around long-term maintenance
requirements and operational complexity.

Further, private sector entities explore leasing models for vanadium electrolytes to reduce upfront capital expenditure. Such
financial structures make the technology accessible to medium-sized industrial users who previously considered flow batteries
prohibitively expensive.

COMPETITIVE INSIGHTS

Some of the top players operating in the India flow battery market include VFlowTech, Invinity Energy Systems, VRB Energy, etc.
VFlowTech brings innovative vanadium redox flow battery technology to India's growing energy storage sector. The
Singapore-based company focuses on modular, scalable systems suitable for commercial and industrial applications. Their designs
emphasize compact footprints and simplified installation procedures that reduce deployment timelines. VFlowTech's technology
addresses India's need for reliable backup power in regions experiencing grid instability. The company collaborates with local
engineering firms to adapt systems for Indian environmental conditions and operational requirements. Their strategic partnerships
facilitate technology transfer and build indigenous manufacturing capabilities within the country.

COMPANY PROFILES

1.0VFLOWTECH

2.[IDELECTRIK SYSTEMS

3.0INVINITY ENERGY SYSTEMS

4.[[VRB ENERGY

5.0TDAFOQ ENERGY
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