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Energy Scenario in India

Per Capita Annual Energy Consumption in 2014 (Source: Gapminder.org) 
US: 13,000 Japan: 7820, Russia: 6600, China: 3930, Brazil: 2600, India: 800 kWh/Yr

In 2017, India’s per capita energy consumption was ~1200 kWh/ yr and MOP expects India's per capita 
energy consumption to double in the next 6 to 7 years, and then double again after 5 years.

India has ~343 GW installed generation capacity with a population of 132 Crores, while 
China has 1,650 GW capacity and US has 1,065 GW capacity for ~32.5 Crores population 



India’s RE installations and targets

Wind Solar

33+GW ->  60GW 20+GW      100GW
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Greening the Grid: Modelling vs Reality



Expected India Net Load Curve 2022 
(with 100 GW of solar generation)
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POSOCO’s projections for 
India net load curve with 20 
GW solar PV IESA projections for India net load curve

with 100 GW solar PV



Solar + Storage Case Study on 
Port Blair, Andaman & Nicobar Island

Island is dependent on diesel generators as primary 
source of electricity and balancing power, where solar 
variability is a major issue and opportunity for energy 
storage integration.

• Solar generation is inherently 
intermittent and supply may create very 
large instantaneous ramps. 

• The problem will be accentuated in 
islands like Andaman and Nicobar, 
where currently diesel generators are 
used for providing base load as well as 
balancing service

• MNRE under Greening the Islands 
program is exploring deployment of 50+ 
MWh of energy storage with solar PV

• 1st project in this for 20 MW  solar + 8 
MWh storage is being implemented by 
NLC.

• There are 5-6 RFPs for additional 
projects with combined solar + storage 
capacity of 20 MWh being developed by 
NTPC and Indian Army
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Frequency profile of Indian Grid
Improving, but significant scope for improvement remains
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The frequency has remained within the operating band for over 75% of the time 
i.e. over 20% of the time frequency is outside the band. 



Grid Balancing Services:
for improving grid power quality for 

the 21st century smarter grid 

IESA is leading efforts for promotion of the ancillary 
services  by actively engaging policy makers, central 
electricity authority and other key stakeholders. Last 
year IESA released a report outlining the roadmap for 
adoption of EES for grid frequency regulation.  

• Consumers have no ability to resolve the grid frequency on their own. In a 
synchronized grid this has to be managed by grid operators. 

• India can address a significant part of the frequency issues by allocation of 
flexible resources hydro, gas based generation and EES.
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FERC Order 755: Pay-for-Performance
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+ +

• Manage renewable variation by  fossil 
generators varying output

• Decreases efficiency
• Increases fuel consumption
• Requires more maintenance
• Increases emissions

Conventional Grid

• Store energy when supply exceeds load; inject 
energy when load exceeds supply

• High round trip efficiency
• Low operating cost
• Near instantaneous response
• Zero direct emissions
• Frees up generation capacity

Smarter Solution: Storage

Ancillary Services
Technology choice: Environmental Impact

20% of the CO2 emission reduction and up 100% of the NOX emission reduction expected from wind and 
solar power may be lost because of ramping fossil plants

* Katzenstein, W., and Jay Apt. Air Emissions Due To Wind And Solar Power. Environmental Science & Technology. 2009, 253-258. 
9



While significant improvements are taking place in overall generation 
availability and grid expansion, microgrids can help in improving the 
power quality and reliability. Source: Prayas

of evening supply



Microgrid Initiative for Campus & 
Rural Opportunities (MICRO) – Phase 1

www.micro.indiaesa.info

Super Efficient 
appliances

http://www.micro.indiaesa.info/


Microgrid Initiative for 
Campus & Rural Opportunities (MICRO)
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www.micro.indiaesa.info

http://www.micro.indiaesa.info/


IESA is working with 
European Space Agency 

for feasibility of use of satellite around energy access

• Identification of clusters / habitats with potential 
need for microgrids using satellite data.

• Providing resource assessment to help in optimal 
sizing of microgrids

• Facilitate socio-economic growth of the local 
communities through 
• Telemedicine
• Tele-education
• Ensuring communication between different 

local communities
• Creating better economic development 

opportunities through access to better data 
and tools

• Support the assessment of the socio economic 
impact of microgrid projects 

• Support disaster recovery and damage assessment



India Energy Storage Potential 
(2018-25)

As per the latest Energy Storage India market overview report by IESA, the energy storage potential 

between now and 2025 will be around 300GWh. 14



The evolving policy framework for 
adoption of energy storage in India

CEA report on 
large scale RE 

integration

Nov, 2013

Taskforce for RE 
integration by 
CEA and MOP 
created with 

participation of 
IESA

2013-14

IESA hosts IRENA 
workshop for 

Electricity 
Storage: 

Technologies, 
supporting RE

Dec 2014

IESA releases 
report on the 
role of energy 

storage for 
providing 

ancillary services 
in India  Dec 

2014

MNRE & USAID 
release Roadma
p for Launch of a 
National Energy 
Storage Mission

May 2015 

CERC issues 
Roadmap to 

operationalise 
Reserves in the 

country

Oct 2015

IESA submits 
recommendation
s to NITI Aayog 
for encouraging 
advanced EST 

manufacturing in 
India

May 2016 

POSOCO’s half 
year 

implementation 
report of Reserve 

Regulation 
Ancillary Services

Apr-Nov 2016 

Worked with 
DIPP, NITI Aayog

and IEEMa on 
Make in India 

Opportunity for 
Energy Storage
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Energy storage need of the hour: 
Hon. Prime Minister Modi

16Confidential   (www.ces-ltd.com)

Inaugurating the first assembly of International Solar Alliance, Prime 
Minister Narendra Modi said “Under the National Energy Storage 

Mission, the government is focusing on demand creation, 
indigenous manufacturing, innovation and energy storage,”



National Energy Storage Mission
NESM

NESM is currently under review by various ministries. MNRE is anticipating 
comments by end of this month, and expect to submit it for approval to PMO 
by end of the year.

Key focus areas
• Energy storage for large scale 

RE at transmission level
• On-site energy storage 

integration at distribution level
• Rural micro-grids
• Storage component in EV plans

MNRE Expert committee was formed in February 2018 to draft National Energy Storage Mission



NESM Objectives

18Confidential   (www.ces-ltd.com)

• To strive towards leadership in the energy storage sector by creating an enabling 
policy and regulatory framework that encourages deployment, innovation and 
further cost reduction through multiple strategies. 

• To clearly signal the Government Of India’s strong and long-term commitment to 
the importance and need for energy storage in India;

• To facilitate market led technology deployment at scale across multiple 
applications and multiple geographies, while gaining valuable technology, policy 
and regulatory experience;

• To facilitate setting up of large scale integrated electric storage and electric 
vehicle manufacturing clusters that can also cover manufacturing of components 
and associated power electronics.

• To provide for job creation in manufacturing, project deployment value chain and 
associated skill development/training; and 

• To set up a national portal of storage projects including regular monitoring of 
performance, costs, manufacturing etc., aspects that are crucial for knowledge 
sharing and dissemination.



NESM - First phase (2018-2022)

19Confidential   (www.ces-ltd.com)

• The proposed first phase will focus on applications, wherein energy storage can

immediately play a cost effective role, like in the case of integrating storage

with

• diesel generators to minimize diesel consumption

• providing ancillary services to the grid

• demand creation in various sectors / applications through mechanism for

providing appropriate incentives for various large scale / aggregated

storage projects.

• It is also vital to build confidence among stakeholders by deploying market

based projects at scale and gain valuable technology, regulatory and policy

experience in the coming 2-3 years in preparation for a potential large-scale

proliferation of storage systems as they become even more cost-competitive.



India Energy Storage Alliance

 IESA was launched in 2012 by CES to help technology and system integration 

companies involved in energy storage and microgrids to understand and capture 

opportunities in thro growing market

 In 2013 launched IESA-Knowledge Partner Network with a goal of addressing 

energy storage applications in over 10 key sectors 

 In 2016 created IESA leadership Council to help companies to play strategic 

leadership in developing IESA roadmap.

 For more details, 

visit www.indiaesa.info

IESA Members
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http://www.indiaesa.info/


IESA Initiatives

• Inputs for NITI Ayog for energy storage manufacturing policy: 

• Inputs to CERC, CEA, MNRE and MOP for energy storage policy 

• Energy Storage Standards Roadmap: 

• MICRO - Microgrid Initiative for Campus and Rural Opportunities: 

• MOVE - Electric Vehicles initiative & annual EV conference with ICAT

• Utility working group: 

• CES-Global Energy Storage Index: http://gesi.indiaesa.info/

• India Energy Storage Database: http://iesdb.indiaesa.info/

• IESA Energy Storage Hotline (1-800-123-3519):

• IESA Skill development initiative

• Energy Storage and Microgrid focused incubator at VJTI, Mumbai

http://gesi.indiaesa.info/
http://iesdb.indiaesa.info/


IESA has set a vision to make 
India a global hub for R&D and 

Manufacturing of energy storage and EV

According to CES research estimates, by 2020 there will be at least 3 companies globally with 
50 GWh + annual production capacity and another 5-10 companies with 10+ GWh annual 

production capacity for Li-Ion batteries. India is targeting 5-10 GWh of manufacturing by 2020 
and 50 GWH by 2025.



Join us for Energy Storage India 2018-19
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Stay informed about India opportunities

Subscribe to free IESA newsletter or download the quarterly 
magazine Emerging Technology News at www.indiaesa.info

Members also get access to RFPs / 
Tenders in members only section

IESA - NewsletterIESA-KPN Information Bulletin IESA – Project/Tender Alert IESA – Policy Update

IESA – Resource Section

IESA – Opportunity/ Tender Section

IESA – Industry News

IESA Magazine (Emerging Technology News-ETN) 
has completed 2 years of publication

http://www.indiaesa.info/


Join IESA today to tap into the fastest 
growing energy storage market

25
Dr. Rahul Walawalkar
ED, India Energy Storage Alliance
President & MD, CES India
rahul@ces-ltd.com 

Customized Energy Solutions India Pvt. Ltd.
A 501, GO Square, Aundh - Hinjewadi Link Rd, Wakad, 

Pune, 411057 India
www.ces-ltd.in

http://www.ces-ltd.in/

