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Renewable Energy (RE) capacities being rapidly scaled-up 

Costs of Solar PV and wind-based power dropping dramatically

RE price parity with fossil fuel power is challenging the 

operational philosophy of the grid

Weak schedulability of RE sources

Major thrust on ‘Power for all’ by 2019 in India

Energy storage technologies can support RE as well as microgrids

ENERGY STORAGE – AN EMERGING NECESSITY
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4 SAARC generation mix overview



Afghanistan generation mix – 800 MW5

Hyrdopower Thermal Distributed Generators



6 Bangladesh generation mix – 11000 MW



7 Pakistan generation mix – 25000 MW



8 Sri Lanka generation mix – 4500 MW



9 Nepal generation mix – 850 MW



Coal, 193426 

MW, 58%

Gas, 25150 MW, 8%

Diesel, 838 …

Nuclear, 6780 MW, 

2%

Hydro, 44765 MW, 

14%

RES, 60158 

MW, 18%

Total capacity 331117 MWs as 

of Oct. 2017
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India generation mix – 330,000 MW



Central, 

81102 MW, 

25%

State, 

102998 MW, 

31%

Private,

147017 MW, 

44%

INDIA - Installed Generation Capacity 

by ownership
(as of Oct 2017)

Total capacity 331117 MWs
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Small Hydro, 

4390 MW, 7%

Wind, 32701

MW, 54%

Solar, 14771 MW, 

25%

Biomass, 8182 MW, 

14%

Waste-to-Energy, 

114 MW, 0.2%

INDIA - INSTALLED RENEWABLES  CAPACITY

(As of Oct. 2017)

Total RE capacity 60158 MWs; Intermittent RE is 47,500 MWs
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India – Renewables capacity addition trajectory
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- Pumped storage capacity of about 6,000 MWs; 2,500 MWs in use for 

grid balancing

- Limitations of gas availability, gas price and closed cycle designs   

severely limit the use of gas turbines for grid balancing purposes

- Good case for thermal cycle coal-fired plants to be used for ramping 

up and down

- Compressed air storage yet to be used in India, but attempts being 

made

- Large sized batteries are currently very expensive, charge / 

discharge cycles are also very low

- Strong inter-ties between the transmission networks being pushed

- Retail level storage is mainly with lead-acid batteries

INDIA – CURRENT SCENARIO

ESTES IS IN A MAJOR TRANSITION PHASE IN INDIA
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MOST SUITABLE ESTES TECHNOLOGIES FOR INDIA

From technical viability angle - pumped hydro storage, latent 

heat storage and battery storage. 

Pumped hydro - very long life but calls for specific geography 

and topography. Minimum economically viable size is 100 MWs.

Latent heat storage – 200 MW solar thermal is operational. 

Minimum size is in the MW range.

Battery storage - amenable to both distributed kW scale use as 

well as concentrated MW scale applications. Lithium ion and 

other technologies give much longer cycle life than Lead-acid

Bulk storage is in early demonstration stage
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Operational flexibility demanded from conventional power 

plants

Increasing attention to decentralised power systems 

Solar Photovoltaic (PV) – Challenges in Net Metering, end of 

Feed-in-Tariff (FiT) regime, low prices

Onshore Wind – being brought under scheduling & despatch 

regime, along with solar

Electric Vehicles and related infrastructure – charging stations, 

tariffs, grid balancing

Ancillary Market Mechanisms – spinning reserves

Concentrated Solar Thermal Power 

Multiple areas for ES deployment

TECHNICAL POTENTIAL FOR ENERGY STORAGE APPLICATIONS 

IN INDIA
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Storage applications right across the spectrum
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Will grids dispatch energy storage based on the speed of entry or exit 

or least incremental cost

Renewables have just attained grid tariff parity, will storage costs push 

them back

Should storage costs be socialized across all grid users or only RE users

Treating storage as a commercial enterprise, with cost recovery and 

return on investment being investment drivers; or, as a social 

enterprise with reliability and quality of power as the drivers

The impact of storage deployment is still unravelling

CURRENT TECHNO-ECONOMIC DEBATES
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- Solar / Wind energy Time Shift 

- Firming up / Stabilization of Solar / Wind energy capacity 

- Pairing with locally available renewable energy resources for 

off-grid and remote locations

- Spinning Reserve capacity / Transmission support 

- Power Quality improvement

- Demand-side management 

Multiple applications

POTENTIAL ESTES APPLICATIONS IN INDIA / SAARC
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- Low self-discharge 

- Long lifetime with large charge and discharge cycles 

- Low auxiliary power consumption 

- Ease of maintenance 

- Low impact on environment 

- Compact foot-print 

- High Humidity & Temperature tolerance 

TECHNOLOGY SELECTION NEEDS TO BE DONE CAREFULLY

KEY PARAMETERS FOR TECHNOLOGY SELECTION 
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Purchase larger quantities of less expensive electricity available during low 

demand periods to use or sell later 

Avoiding costs of additional Generation Capacity (including rental power 

plants) to meet peak loads .

Reducing costs of Ancillary Services like spinning reserves

Reducing additional costs on Transmission Capacity, stabilize voltage levels, 

increase energy transfers and reduce congestion.

Customer’s can reduce Demand Charges by curtailing peak drawals

Avoided costs of ensuring reliability and power quality, particularly for 

commercial and industrial customers 

FINANCIAL BENEFITS OF INVESTMENTS IN ENERGY STORAGE 

IN INDIA / SAARC
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Multiple financial benefits



Key focus areas are  : 

- renewables integration

- fast adoption of electric vehicles (2030 target)

- improving reliability of rural micro-grids 

- efficiently meeting the energy needs of smart cities 

Indian Ministry for New and Renewable Energy (MNRE) has set in 

motion some demonstration programs. 

These will help acquire desired technical knowledge, economic & 

market insights and generate awareness amongst users 

Will also help develop innovative approaches to finance energy 

storage technologies

Multi-pronged approach

POLICY INTERVENTIONS
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BATTERY STORAGE PROJECTS IN INDIA

 Tata Power Delhi Distribution commissioned India’s first grid-scale 

battery storage system in January 2017 with a 10 MW Advancion

energy storage array jointly built by Mitsubishi and AES. The 

project is designed for peak load management.

 Solar with storage is soon expected to become a reality in India. A 

bid for a project with 20 MW of Solar and 28 MWhr of Battery 

capacity was concluded in October 2017. It saw participation by 

10 large corporations in India. Mahindra Susten emerged as the 

lowest bidder at Rs 289 Cr ($43 Mn) which was much lower than 

initial estimates. This will be one of the largest projects of its kind in 

entire Asia.
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MW SCALE PROJECTS HAVE BEGUN TO TAKE OFF
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Need for energy security 

Climate change pressures 

Electricity for all

Improving reliability of electricity supply

Take renewables to 40% of installed capacity by 2030; only 15% today

India’s commitments at Paris COP21 mention energy storage technologies for 

bulk storage and Renewable Energy integration, frequency regulation, utility 
Transmission & Distribution applications and for community scale projects.

KEY DRIVERS FOR POLITICAL BACKING FOR THE ENERGY 

STORAGE POLICY AND IMPLEMENTATION
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ALL SAARC NATIONS ARE KEEN TO MITIGATE CLIMATE CHANGE IMPACT



India Energy Storage Alliance IESA

Centre for Study of Science, Technology and Policy (CSTEP)

IIT Bombay, a premier engineering institute 

Indian Institute of Science (IISc) - developed a hybrid super-

capacitor that combines the high cycle life and high power 

capability of capacitors with the high energy density and low 

self-discharge of batteries.

INDIA - INSTITUTIONS / FORUMS INVOLVED IN ESTES

KEY ROLE FOR ACADEMIA AND INDUSTRY CO-OPERATION
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Manufacturing infrastructure

Safe transportation methods, particularly for hazardous materials

Ease of access not just for initial installation but also for operation and 

maintenance, including component replacements

Charging stations and associated equipment and accessories for Electric 

Vehicles, including meters and switching devices that respond to price 

signals and of course time-of-day record keeping

Testing laboratories for certification and compliance validation of 

components and systems

Training centres for skill development

INFRASTRUCTURE REQUIREMENTS FOR ESTES
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Infrastructure needs to be scalable and adaptable to change



Electric vehicles could be a game changer

Source : ET
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