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WRI is a global research organization
that turns big ideas into action at the
nexus of environment, economic

opportunity and human well-being.
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Read More
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planet through transparent and accountahle
ZONETIANE.

Read More £

RELATED TOPICS

Alica  Cliinste Resilishee

Ocean

The Ocean adds 2.5 trillion each year to the global
eennomy, teeds 3 hillion peaple, 1s hame 1o more
ian half the wotld's spoces, produces ball te
planet’s oxyen and absorbs a quartes of all carbon
diexide smisstons. Yat it 55 a treasure in perd|

Long-Term Climate Strategies
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ERsunng people everywhese have affordable,
reltable clean energy.
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17 COUNTRIES FACE EXTREMELY HIGH WATER STRESS

BASELINE WATER STRESS

Source: wri.org/aqueduct
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BUILDING BLOCKS OF THIS PRESENTATION

Water Use in India’s Power Generation: Impact of Renewables and Cooling Technologies To 2030
(issue brief and methodology)

Parched Power: Water Demands, Risks And Opportunities for India’s Power Sector

A Methodology to Estimate Water Demand for Thermal Power Plants in Data Scarce Regions Using
B Satellite Images J




WATER SHORTAGE - A PROBLEM FOR THE FUTURE

Water shortage is the fifth most frequent reason for forced outages of Indian thermal power plants, accounting for 2% of all outages between 2013 and 2016
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UNDERLYING METHODOLOGY
Challenges in
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accessing data
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SAMPLE IMAGES - ONCE THROUGH, DRY

Figure 2 |
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SIMILARLY FOR FUEL TYPE - COAL, BIOMASS

Figure 8 |

Source: 2017 Google




SOME FIGURES TO KEEP IN MIND

Figure 7: Demand and supply of water in india (forecast)2®21
in BCM (2008, 2030)
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* 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

Photo Credit: BBC



Water shortage shut down Farakka, costing 45%
its generation in April 2016
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INCREASED CONSUMPTION MEANS LESS WATER
FOR OTHER SECTORS

Figare ES-2 | India’s Annual Thermal Utility Generation, Freshwater Consumption, and Withdrawal between 2011 and 2016

Thermal utility generation grew by Freshwater consumption increased Freshwater withdrawal stayed relatively
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Almost 40% of
India’s
freshwater-
cooled thermal
capacity is in
high water-
stress areas

R R Y

Freshwater-cooled thermal plants

vs water stress

A Freshwater Dry Cooling

Freshwater Once-Through

@ Freshwater Recirculating

Low (<10%)

Low to Medium (10-20%)
I Mediumto High (20-40%)
I High (40-80%)
Il Extemely High (>80%)
B Arid & Low Water-Use

Sources: WRI authors



Some states are more freshwater efficient when

generating thermal electricity

Figure 7 | Statewide Average Freshwater Withdrawal Intensity vs. Consumption Intensity of the 15 Largest Thermal
Elsctricity Producing States

Some states are much more freshwater efficient than others when generating thermal electricity
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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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Some companies are more freshwater efficient and

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

Figure 16 | The Level of Increase in Water-Use Competition in Capacity and Weighted Portfolio-Level Average Increase for
the Top 20 Largest Indian Thermal Utility Owners

By 2030, almost all companies will see an increase in water-use competition between their utility assets and other water users in their shared watershed
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« 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




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




CEA has released format

for TPPs to disclose
iInformation about their

water consumption FY-wise
— Annual actual water

consumption (metered and
un-metered)

— Type of water (river, canal,
sea)

— 9% of deviation from water
norms Wlth 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
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Table 1 |

Plant and regional-devel daily generaiion data lanuary 203 -December 2006 Public CEA data compiled by WHI autbwors
Flant-leve! monthly gemeration and capacity data lanuary 2008 - December 206 Pubdic CEA data compiled by W auliwes
Unit-level rate of sale of power data Fiscal year 2015 Public CEA data compiled by WHI authwors
Unit-leved daily outege data lanuary 203 -December 2016 Pubdic CEA data compiled by W autihwrs

Country-specific waler withdrawal and Chaturwedi et al. (2017 CWRIARENA (2016);

Mok appl i

conswEmplion factors by fuel and cooling type o s i Bhatiacharya and Mitra {2003); NREL (2011}
I__lnﬂ-IEf.'E'; I:-a_patll','. uill year., EfDE_FEI!Ji‘Ig status, Calendar year 2016 Froprietary rhe r-_'.:!_11_5 World Blectric Power
frel. busiress bype, and ownership data Flants Detabase
Catchment-level current water supply, demandd, i =

| 1 L 1
e e e b Calendar year 2010 Pubdic Gassert et al. (2074}
l_.at-:hrr-am-lew_-e-l |:!_n:u|e-:|e.-|:| futhiere water supphy, Calendar year 2030 Pubdic Luck et al, (2015)
demand, and stress dats
MNabonal-ievel enftire power seciar generation Calendar vear 2014 Pubiic Courtesy of ERENA [Intemational Benewabie
and capacity dats ¥e Energy Agency)
B arsal-i roRe o 4 = i : - N
st tow Froge CLeE ot oy febe Calendar year 2027 Pubdic Courtesy of CEA

generation, and capacity




APPENDIX 1 — INCREASE IN SHARE OF
RECIRCULATING TECHNOOGY

Figure & | Share of Cooling Technology of Freshwater-Coolad Thermal Utilities by Installed Capacity from 2001 through 2016

Share of recirculating coofing amang freshwater-cocled themmsal ulilities has increased 5% between 2001 and 2016
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