DRY COOLING : AWATER SAVER SOLUTION EOR INDIA
Dry Cooling Division

GLOBAL INFRASTRUCTURE X PROCESS EQUIPMENT X DIAGNOSTIC TOOLS
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Dry Cooling for Coal Fired Plants
A proven solution © SPX

~ 7/
",O'C DRY COOLING WILL BE
USED ONLY IF NO
" WATER AVAILABLE
WRONG

|

DRY COOLING CAN
CHALLENGE WET
COOLING EVEN
THOUGH WATER IS
AVAILABLE —

VERY TRUE

DRY COOLING THE WATER SAVER




Introduction SI2)(

A SPX is a specialist in Dry Cooling with more than 300
power plants in operation worldwide.

A The typical Air Cooled Condenser is the forced draft
A-Frame configuration.




Dry Cooling for Coal Fired Plants
The New State Of The Art SP)(
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PART 1 PART 2
PRESENT AND THE PRESENT STATE
FUTURE TRENDS OF THE ART
Dry Cooling Units and Air Condensers Air Condenser for coal plants
Global overview 3 major improvements
C Categories of Dry Cooling C AccC supporting elements
(INDCT-ACC-NDC) and columns
C ACC Air cooled condensers C ACC Steam distribution
for coal fired plants ducting

4

C ACC Heat exchanger
elements

PRESENTATION INDEX SUMMARY
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Part 1 : Present and Future Trends SF'X

A TWO MAIN CATEGORIES OF DRY COOLING

(; Indirect Dry Cooling

(C Direct Dry Cooling

4 Air Cooled Condenser 1 Mechanical draft
A Air Cooled Condenser i Natural draft




Part 1 : Present and Future Trends SP)(

A INDIRECT DRY COOLING i SURFACE CONDENSER
INDCT

|

Relative Auxiliary
Power Consumption
0,6 %

Temperature Profile

Condensation

p———p ® Hot Water
. Indirect Dry Cooling -SPX - 6X670MW
Cold Water Kendal, South Africa.
Ambient Air

MR Technology GRS \\\\\\\\

Indirect Natural Draft Cooling
Tower

< 10% OF THE MARKET




Part 1 : Present and Future Trends SPX

A INDIRECT DRY COOLING i SURFACE CONDENSER

Indirect Dry Cooling System
SPX T Trino, Italy

Indirect Dry Cooling System
Nuclear Power Plant
Surface condenser- oval CS
Schmehausen, Germany.

< 10% OF THE MARKET



Part 1 : Present and Future Trends SP)(

Relative Auxiliary Power
Consumption <1,2%

Temperature Profile

On—

Condensation
Steam Ducts ‘.D

Ambient Air

Direct Air-Cooled Condenser

> 90% OF THE MARKET
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Part 1 : Present and Future Trends SP)(

Apex i Nevada - USA Alba - Barhein
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SPX

Part 1 : Present and Future Trends

Daihai T Mongolia - CHINA Zhangshan i Shanxi - CHINA
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200 to 300 MW Coal Fired Plant SP)(

Expected Design Case For India

ACC POTENTIAL SET UP FOR INDIA
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Part 1 : Present and Future Trends

SPX

A DIRECT DRY COOLINGi ACC 1 NATURAL DRAFT

Cooling
Tower
Shell

,,J,
Natural Draft
Air-Cooled Condenser
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i Relative Auxiliary Power
Consumption< 0,1 %

Temperature Profile

O

Condensation
Steam Ducts ‘D

Ambient Air

NDC SUCCESSOR OF INDCT?

A

v >y > >y D D

no secondary
water cycle

low auxiliary
power

freeze proof

noair
recirculation

low noise
high reliability
low maintenance

use of proven
equipment




Part 1 : Present and Future Trends SI=2)(¢

A DIRECT DRY COOLINGi ACC 1 NATURAL DRAFT

Typical Arrangement
Inside
the tower (for
Information only)

Natural Draft Air Cooled
Condenser.
(New Concept i No achievement)

NDC SUCCESSOR OF IDCT?




Part 2 : The State of the Art SI=2)(¢

MODERN AIR COOLED CONDENSER

1. ACC supporting elements and columns

2. ACC Steam distribution ducting

3. ACC Heat exchangers elements

THE AIR COOLED CONDENSER HAS PROVEN TO BE PERFECTLY
SUITABLE FOR LARGE COAL FIRED PLANTS



COMBINED CYCLE GAS PLANT
PRESENT STATE OF THE ART
WITH AIR COOLED CONDENSER

[ Low profile i CCGT power plant

Fan deck height
20 to 30 meters

WHERE IDEAS MEET INDUSTRY

1. ACC SUPPORTING ELEMENTS AND COLUMNS



COAL FIRED POWER PLANT
PRESENT STATE OF THE ART
WITH AIR COOLED CONDENSER
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1. ACC SUPPORTING ELEMENTS AND COLUMNS




Part 2 : The State of the Art SI=2)(¢

STEPS 1&2 ADVANCED

2. ACC STEAM DISTRIBUTION DUCTING




Part 2 : The State of the Art SI=2)(¢

TT.OW SYSTEM OT
AIR COOLED CONDENSER ;
4
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3. ACC HEAT EXCHANGER ELEMENTS
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Part 2 : The State of the Art

Cooling

Freezing exposure
Dust-debris retained
Damage to fins in use

SR Type

k J

B Extreme
winter condition

B preference for
Aluminium

MR Type

® Normal winter
condition

® pPreference for
Hot Dip Galva

PAST mmmP TODAY

3. ACC HEAT EXCHANGER ELEMENTS
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Part 2 : The State of the Art SI=2)(¢

A SUPERIOR PRODUCTS OVAL AND FLAT SHAPES
FOR COAL FIRED PLANTS

The Multi Row oval fin tube (MR) The Single Row flat fin tube (SR)
Steel tube Steel tube

Steel fins Alu fins

Hot dip galvanized i air side Alu coated on tube air side

90% of Market preference goes to Aluminium
No need for bundles replacement

3. ACC HEAT EXCHANGER ELEMENTS
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Part 2 : The State of the Art SI=2)(¢

A SUPERIOR PRODUCTS OVAL AND FLAT SHAPES
FOR COAL FIRED PLANTS

The Single Row flat fin tube (SR)

SMART DESIGN E EFFICIENCY CLEANING E PERFORMANCE OVER TIME
Life expectancy is more than the Power Plant Life

3. ACC HEAT EXCHANGER ELEMENTS
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Conclusion SI=2)(

K e
e
e R - = . R S
; R —" R
e M e =,

- - e

- )

<=1 BiS A . 3

B it e I, R O T
- y” O i s
S B - PR - " = - >

‘ e : ! e

. e




Dry Cooling Global references in large Power Plants SIP)

BELGIUM 1.150 MW
GREECE 560 MW
IRELAND 790 MW
ANADA 470 MW ISRAEL 400 MW
MEXICO 4.040 MW ITALY 6.132 MW
USA 12.445 MW LUXEMBURG 360 MW HENAN 660 MW
NETHERLANDS 570 MW INNER MONGOLIA 10.200 MW
UK 4.794 MW NINGXIA 1.200 MW
, TSVON P SHANXI 13.800 MW
EUROPE 15.456 MW| SHAANXI 2.600 MW

CHINA 33.690 MW

ALGERIA 150 MW
BANGLADESH 200 MW
BARHAIN 800 MW
IRAN 600 MW N
ISRAEL 400 MW -
JAPAN 330 MW »
JORDAN 700 MW
KOREA 105 MW
MOROCCO 470 MW
PAKISTAN 130 MW
SOUTH AFRICA 8.780 MW
TAIWAN 2.580 MW
SYRIA 660 MW VIETNAM 250 MW
TURKEY 560 MW
ASIA 4.195 MW
AFRICAE 12520 MW | ASIA 4195 MW
MIDDLE EAST

AUSTRALIA 705 MW

24




Thanks for your kind attentio

| am also available at

Michel.bourgouin@spx.com

SPX is global leader in cooling based in EMEA . ¢ WHERE IDEAS MEET INDUSTRY
(Germany, Belgium, Italy), in Asia , In America Fotrg |
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