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Water Efficiency in Thermal powéirSector:

An Outline of Cooling Technologvfiné Indiaix
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Water crisis led to i
NTPC shutdown

HT Correspondent

# letters@hindustanimes com

BERHAMPORE: The power genera-
tion in all six units of Farakka
NTPC has come to a halt since
Saturday evening for scarcity
of water in the intake channel
of the feeder canal.

On Sunday issuing a press
release Farakka NTPC author-
ity intimated this. Till Saturday
afternoon only a 500 MW unit
was functioning partially. But
for the fall of water level in
the canal the NTPC authority
took the decision to shut down
power generation in the plant.
At present there are six units at
the thermal power plant which
has the capacity to generate 2,100
MW

Farakka NTPC authority shut
down their five units, which
have the capacity to generate
1,600 MW, on Saturday morn-
ing because of the scarcity of

THE WATER OF THE
FEEDER CANAL IS USED
BY THE NTPC
AUTHORITIES TO KEEP

I

water in the intake channel of
the feeder canal. The water of
the feeder canal is used by NTPC
authority to Keep the units cool.

Till Saturday afternoon the
6th unit of the power plant was
generating 200 MW.

A senior officer of the power
plant said the availability of
water in the feeder canal has
further declined on Sunday. The
non-availability of cooling water
from the feeder canal endangered
critical equipment at the plant.
States such as Jharkhand, West
Bengal, Bihar, Odisha aren’t
gptting any electricity from the
plant. No one knows when the
situation will normalise.
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I.  All plants with Once Througmo_'g (OTC) shall install Cooling Tower

(CT) and achieve specific = consumption upto maximum of
3.5m3/MWh within a period of two years from the date of publication
of this notification.

[I. All existing CT-based plants
consumption upto maximum g

~ years from the date of publicatic

Il New plants to be installed aftgr 14t an
specific water consumption ug ﬁ aximum of 2.5 m3/MWh and achieve

~___zero waste water discharged-- |
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lall have to reduce specific water
.5m3/MWh within a period of two

mof this notification. e
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Cooling Water System:

Heat Load on
Cooling System

Flue gas




Wet Cooling Tower

:® Wet Cooling Tower

Exhaust Steam
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1. Conling towar

2, Cooling water pump

3. Pylon (bermination tewer)
4, Unit tramstormar

B. Low pressure lurbine
7. Boiler fead pump

8. Condensor 15, Coal hopper

B, Intermediate pressure turbine 16, Pulveri sed fuel mill
10, Sleam governos 17. Boiler drum

11, High pressura turbine 18, Ash hopper

12. Desarator 19, Superhieater

13. Fesed heaber 20. Forced draught fan
14, Coal comvayor 21, Reheater

22, Air intake
23. Economiser
24, Air presheater
25, Precipitator

26, Induced draught fam

27, Chimney stack







Dry Cooling System
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Air Cooled Condenser






Economics of Dry Cooling vs Wet
Cooling System

Initial Cost (Rs Crore)

150

120

50

A

Wet Cooling - IDCT Wet Cooling - NDCT Dry Cooling - ACC

For a typical 660 MW Coal Based TPP



Space Requirement of Dry Cooling vs
Wet Cooling System(NDCT & IDCT)

Foot Print Area (Sq M)

18000

12000
8000
Wet Cooling - IDCT Wet Cooling - NDCT Dry Cooling - ACC

For a typical 660 MW Coal Based TPP



INg Vs

mand# (KW)

14000

Wet Cooling - IDCT Wet Cooling - NDCT Dry Cooling - ACC
For a typical 660 MW Coal Based TPP

#CW Pump Power included for IDCT & NDCT.



Water Consumption Comparison of
Dry Cooling vs Wet Cooling System

Water Losses as ‘%’ Circulating Water Flow

d Evaporation Loss M Blowdown Loss L Drift Loss

IDCT . NDCT ACC
For a typical 660 MW Coal Based TPP
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Implementation of High operating COC (Cycles of
Concentration) to reduce the blow-down loss

B
A

. l

Increasing ¢

m COC=3.0, Blow-down loss will reduce
by 50%. |
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Techno- economics of Dry & Wet Cooling
Systems

As compared to wet cooling system, dry condenser cooling '

system results in reduction of unit output by about 7%
Unit Output (%)
102
100 -
98 -
9% -
94 -
92 -
90 -
88 -

B Unit Output (%)

IDCT NDCT ACC



Techno- economics of Dry & Wet Cooling
Systems

The heat rate of the unit with dry condenser cooling system is higher by
about 7% in accordance with reduced output as indicated.

Heat Rate on ACC m

In terms of efficiency, thermal efficiency of the plant shall reduce by about
2.5 percentage points

Plant Thermal efficiency W
with dry Cooling system



Techno- economics of Dry & Wet Cooling
Systems

Specific coal consumption of the unit shall increase by about 7%.

—Ex-

Typical CO2 emission from the plant shall also increase by about 7% (from
0.9 kg/kWh to 0.96 kg/kWh) with dry cooling system as compared to wet
cooling system.

Specific CO2 emission ﬁ

with dry Cooling system

Specific coal consumption
with dry Cooling system



Techno- economics of Dry & Wet Cooling
Systems

For a conventional 660 MW unit, Aux Power Consumption is 6.5 % with

IDCT, 6 % with NDCT based CW system and 6.8 % of gross output for plant
with direct cooling air cooled condensers

Plant Auxiliary Power Consumption (% of
Rated Plant Output)

6.8
6.6
6.4 -
6.2 -

M Auxiliary Power
Consumption (%
of Rated Output)

5.8 -

5.6 . °r— /1

IDCT NDCT ACC






ich case, the requirement of plant
consumptive wate

 However, for typical Indian condif@ns, &y cooling system shall result in
reduction of plant output by abo d correspondingly, gross heat
rate shall increase by 7%.

* The capital cost per MW of the pla hall increase by about 10%.




Conclusion

Dry cooling systems, as such, are costly technologies and are
not comparable to wet cooling system on techno economic
considerations.

However, for sites where@ater availability is scarce or
unreliable, dry cooling system using air-cooled steam
condenser offers the only solution for power plant
installation.
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When we are discussing changeover from once-through
cooling system to a c’of g'towenrsystem, there is no point in
considering, a dry_cooling®8ystem as the.need for this
changeover,_ .reduce_the_water requ ’p' ent and not
eliminate it'co " ppose that, if
the plant was weé: ____system abundant
water is @ o B— o
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Conclusion (Cont.)

In such changeover cases, it is important to tailor the
dimensions of the cooling tower to suit the available
space as experience shows that the existing power plants
are likely to be very tight on open space. It is also
important to select cooling towers which can be installed
quickly as the time permitted by the Ministry of
Environment for the changeover is short (it has to be
implemented within 6" December 2017).

To meet these requirements, it is our considered
recommendation that you look seriously at cooling towers
with pultruded FRP or treated wood structure.
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