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Italgreen Energy - Monopoli
6x 18V46
102.457 kWe

41.796 kWth
12.653 kWe

Prime movers
Electrical output

Thermal Output

Steam turbine
combined cycle

Total Efficiency
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« PHC - Power Heat and Chilling




Table 5: Total-cycle specific CO, emissions for state-of-the-art generating technologies [24] ,
[25].
technology Minimum value Maximum value Reference this report
g/kWh g/kWh g/kWh
Coal steam 815 1000 900
Gas steam 635 635 635
GTCC 356 472 400
Gas cogen 220 275 250
nuclear 6 26 15
Solar PV 50 300 200
Hydro 3 18 10
Wind 55 37 25
1000
800 -
o il
400 - 7400 gr/kwh __ |
=
0 71 I I
Coal Steam Gas Steam GTCC Gas Engine
CHP c
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An efficient Portfolio

El. Power (MW) 10-15 | 26-89 | 38-8,7 | 85-223 16,6

\ El. Efficiency 42% | 455% | 46,5% 47% || 47,3%
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Wartsila PHC Concept |
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Combination of HIGH EFFICIENCY and LOW EMISSION Power Plants
N

POWER HEAT and CHILLING generated close to consumer causes
kLOWER TRANSMISSION LOSSES shorter piping routes
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FLEXIBLE OPERATION for changes in Power/Heat/Chilling Demand
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FLEXIBILITY IN FUELS, use of renewables
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Maximized PLANT AVAILABILITY in all operating situations
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Optimized plant size (MODULARIZATION)
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Electricity

Purchased electricity

ENGINE 1
=
=
. ENGINE 2
== Electricity demand
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Heating and cooling
Electrical chiller Peaking boiler
ENGINE 1
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me===_Heating GINE 2

m====Cooling
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DIRECT EXHAUST GAS DRIVEN CHILLER 7°C
Engine type........oooeeeeeieeeee, Wartsila 20V34SG
EIECTriC POWET ..o 8 730 kWe

Chilled water or district cooling ....4 713 kWch/1 340 TR

Data is given at 100% load at an ambient temperature of 25°C and
methane number of 80, p.f.=0.8. According to 1SO 3046:1995. 2-stage

Max abs-chiller COP=1.0 absorption
chiller

Electricity Exhaust gas ~380 °C
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~170 °C

Chilled water or
district cooling
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EXHAUST GAS AND
HOT WATER DRIVEN CHILLER

Engine type.........ccoeevivcciiiiccece Wartsila 20V34SG
Electric POWer........ccoooceeeieee e 8 730 kWe
Chilled water or district cooling...5 892 kWch / 1 675 TR
Data is given at 100% load at an ambient temperature of 25°C and

methane number of 80, p.f.=0.8. According to ISO 3046:1995.
Max absorption chiller COP = 1.0

Engine alternatives:
Wartsili 32
Wartsild 345G
Wirtsili 34DF

Absorption chiller
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Radiator

District cooling
12°C 7°C

Compressor chiller
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Cooling tower
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HOT WATER DRIVEN CHILLER

Engine type.......oooeeceviceiiiecieee, Wartsila 20V34SG
EIECIIIC POWET ... 8 730 kWe
Max hot water or district cooling................... 7 606 kWth
Max chilled water or district cooling...5 062 kWch/1 439
TR

Data is given at 100% load at an ambient temperature of 25°C and
methane number of 80, p.f.=0.8. According to ISO 3046:1995.
Max abs-chiller COP=1.3

Chilled water or
district cooling

12°C 7°C

Jacket

water

Lubricating

oll A

70-105°C Absorption chiller Z
Hot water or J \-
district heating Cooling tower
@ 50°C
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7°C

Tri-Generation solution
Simultaneous generation of heat and chilled water &
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« Linate Airport Case




Why TRIGEN in Linate Airport?
i A N, o

Electrical Power with grid
Interconnection

Airport emergency Power

ALL AVAILABLE
SIMULTANEOUSLY
HIGH EFFICIENCY

LOW EMISSIONS

& = 13
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Hot water for heating and ~ Chilled water for airport air
™ Utility conditioning
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Inlet air/ exhaust gas module
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WARTSILA FINLAMD OY

Solutions Management
Malpensa Erergia - Linate Airpert CHP
Pdaminol waluer, talorancee = - L0

Mada by: Jans Norrgdrd Mikaal Frajman
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Conclusions



 Clean Energy

— Energy without measurable
impact locally or globally

e Sustainable source of energy

— Available or Renewable source of
energy

— High efficiency

emissions sustainable
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L . 9 g o 0o Q
Dlstrlbuted.generatlon @ o > @
Cogeneration

Trigeneration & 50
Peaking plants 00 g
Renewable plants S

More than 1300 MW N
installed in ltaly - %55

CO, saved >1.700.000

Ton/yr
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Renewable capacity

Solar and wind

Nuclear

Decentral on gas ...
— |
_ | [

central .
... turning into back-up

capacity with bio fuels

2008 2020 2030 2040
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7 SUSTAINABILITY
[ ENERGY SECURITY
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Power Plants Mission

s I

which enable a global transition
to a more sustainable and modern energy infrastructure.
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