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ABOUT WRI WRI is a global research organization 

that turns big ideas into action at the 

nexus of environment, economic 

opportunity and human well-being.



WHAT WE DO



SOME STARK REMINDERS



BUILDING BLOCKS OF THIS PRESENTATION

Water Use in India’s Power Generation: Impact of Renewables and Cooling Technologies To 2030 
(issue brief and methodology)
IRENA - Rabia Ferroukhi, Divyam Nagpal, Verena Ommer, Celia Garcia-Banos, 
WRI - Tianyi Luo, Deepak Krishnan, Ashok Thanikonda

Parched Power: Water Demands, Risks And Opportunities for India’s Power Sector
Tianyi Luo, Deepak Krishnan, Shreyan Sen

A Methodology to Estimate Water Demand for Thermal Power Plants in Data Scarce Regions Using 
Satellite Images 
Tianyi Luo, Arjun Krishnaswami, Xinyue Li



WATER SHORTAGE – A PROBLEM FOR THE FUTURE



UNDERLYING METHODOLOGY

Challenges in 
accessing data 

related to 
water 

withdrawal & 
consumption 

Satellite 
Images

•Identify cooling 
technology & 
fuel type

Estimation
•Withdrawal & 

consumption 
factors

•Net generation

Experiment 
& Testing

•US power 
plants

•Compare with 
EIA data



SAMPLE IMAGES – ONCE THROUGH, DRY



SIMILARLY FOR FUEL TYPE – COAL, BIOMASS



SOME FIGURES TO KEEP IN MIND

NITI Aayog



Power plants shut down due to water shortages

Photo Credit: BBC

Farakka thermal power station
in West Bengal• India’s demand for water will 

grow despite being a water 
stressed nation

• 90% of India’s thermal power 
generation depends on fresh-
water for cooling



Water shortage shut down Farakka, costing 45% 
its generation in April 2016

Sources: data from CEA, compiled and analyzed by WRI authors
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April 2016: plant largely shut down due to 
cooling water not available

down by 
45% from 
average



INCREASED CONSUMPTION MEANS LESS WATER 
FOR OTHER SECTORS



Sources: data from CEA, compiled and analyzed by WRI authors

More than 30 TWh of generation lost due to 
unavailability of water
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Sources: WRI authors

Almost 40% of 
India’s 
freshwater-
cooled thermal 
capacity is in 
high water-
stress areas

Freshwater-cooled thermal plants
vs water stress



Sources: WRI authors

Some states are more freshwater efficient when 
generating thermal electricity 



Sources: WRI authors

More than 70% of India’s existing thermal plants are 
likely to experience an increased level of water 
competition by 2030
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Sources: WRI authors

Some companies are more freshwater efficient and 
less exposed to water stress 

NTPC

Adani Power

MSEB Holding Co.

Damodar Valley Corp.
Reliance

Tata Group

Gujarat State Elec. Corp.

Nuclear Power Corp.

Uttar Pradesh RV

Tamil Nadu Gen. & Dist. 
Corp.

Rajasthan RVUN

West Bengal Power Dev. 
Corp.

Andhra Pradesh Power 
Gen. Corp.

MP Power

Essar Energy

GMR Group

Karnataka Power Corp.

Haryana Power Gen Co.

Vedanta Resources
Torrent Power
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Average freshwater withdrawal intensity at the company level (m3/MWh)

Median: 35.3%

Median: 3.8 m3/MWh



NINETEEN OUT OF THE 20 COMPANIES ARE LIKELY TO SEE AN AVERAGE 
INCREASE IN WATER-USE COMPETITION BETWEEN 3% AND 28%



WAY FORWARD

• Upgrading cooling systems – MoEF
directive of 2015
– But, these norms are already diluted from that 

originally proposed
• Improving plant efficiency
• Accelerate the transition to renewables



KEY RECOMMENDATIONS

• MoP to mandate monitoring & disclosure of water 
withdrawal & discharge

• Standardize reporting on water data monitoring 
and disclosure

• Set benchmarks and develop guidelines to 
incentivise better performers

• Regular company and investor level risk analysis
• Integrate energy and water planning



DISCUSSION ON DEVELOPMENTS

• CEA has released format 
for TPPs to disclose 
information about their 
water consumption FY-wise
– Annual actual water 

consumption (metered and 
un-metered)

– Type of water (river, canal, 
sea)

– % of deviation from water 
norms with reasons and 
corrective measures

• Previous FY data also 
essential to establish baseline

• These reporting requirements 
need to be taken beyond Excel 
sheets and be part of a 
law/regulation

• Verifiable evidence needed –
bills, third party audit reports 
etc

• Transparency – all this 
information to be publicly 
accessible



THANK YOU.



DATA SOURCES



APPENDIX 1 – INCREASE IN SHARE OF 
RECIRCULATING TECHNOOGY


