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Low Carbon Technologies: a review

Stakeholders ETN
&
Focus area #1 Engagement
Pressure Gain Combustion: A new engine concept to enhance the fuel OEMs
economy of gas turbines qﬁ%&f b

Focus area #2
Innovative Combined Cycles for reduced Cost of Ownership:
new solutions to reduce the TCoO of Combined cycle Gas
Turbines in a low Capacity Factor scenario

Focus area #3
Meeting more stringent environmental requlations: Making Carbon
Capture, Utilisation and Storage (CCUS) possible to meet
increasingly stringent environmental regulations
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FOCUS AREA #1
Pressure Gain Combustion
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What is it?
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Conventional gas turbines operate on Brayton cycles with heat addition at constant pressure
» Total pressure decreases during combustion

PGC refers to different combustion technologies approaching heat addition at constant volume
> Total pressure increases during combustion

. . 7 Figure 6. Combined cycle efficiency of an ideal constant volume heat ad-
dition GTCC plant comes within 5 percentage points of the ultimate Carnot
What a re the pOtentlaI beneflts * cycle, i.e., over 80%. Efficiencies of a realistic CVHA-GTCC plant is about 5
percentage points higher than today’s GTCC plants at the same turbine inlet
. . . . . temperature. Note: Frame machine data from 2013 GTW Handbook
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FOCUS AREA #2 -
Innovative Combined Cycles for reduced Cost of Ownership -
Background EN
» High capacity factors: 2000-2010
»  Cost of ownership (CoO) driven by OpEx
» Target market is base load —> flexibility a secondary feature RE drive
» Low capacity factor from 2010
»  Cost of ownership driven by CapEx
» Target market is peaking capacity and load control —> flexibility a primary need
What is it? s . .
»  Simplify bottoming cycle technology g > //\/\ 3 g
V' Simpler steam cycles é 1-i —_— — v/ j %
v' Organic Rankine Cycles € o i z
v Supercritical CO, cycles § - ) g
» Benefits § 0-3 . &

v CapkEx reduction larger than OpEx rise —> reduce CoO R R R R SR g S R S
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FOCUS AREA #3 Meeting more stringent environmental regulations
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“A Clean Plant for All”, EC strategic long-term vision for a prosperous,
B ac kg roun d modern, competitive and climate-neutral economy by 2050
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» Pledge to achieve carbon neutrality by 2050
» COZ2 emissions removal technologies needed to achieve target ,‘5 : QS etama/apriresirmiow=twpmainsbr et =4

Li cale electrification of the energy system co
deployment of renewables will decarbonise our ene
significantly reduce our dependency on third country suppliers

ROAD TO CLIMATE
NEUTRAL ECONOMY:
STRATEGIC PRIORITIES

EMBRACING CLEAN, SAFE AND CONNECTED HOEILIT\;
Decarbonising the tral ative means o
H H 7 r:;:c-u'. af éti?:;‘j:il:r\:les and EI'H;_‘CE: use of a.iellt‘:::\::;_-er\i
at Is It¢
. . . MAXIMISING BENEFITS
A net-zero energy system requires a profound transformation in the way we FROM ENERGY
produce and use energy that can only be achieved with a broad suite of I, peaergenery
technologies. Carbon capture, utilisation and storage (CCUS) is the only group MODERNISATION AT fal betueen 2005 and
. A X A . THE CENTRE OF A FULLY 2050
of technologies that contributes both to reducing emissions in key sectors e THEULAR ECOMDES] DEVELOPING SMART NETWORK
directly and to removing CO2 to balance emissions that are challenging to i e A motoem anc st e ey

ing in new carbon A modem and smart infrastructure, ensuring
dircular economy- :
compatible technologies and

avoid — a critical part of “net” zero goals.

. . . systems
After years of slow progress, new investment incentives and strengthened
. . . . REAPING THE FULL BENEFITS OF BIO-
climate goals are building new momentum behind CCUS. ECONOMY AND CREATING ESSENTIAL
CARBON SINKS
Crei atural sinks by developing more

& land-use and agriculture

TACKLING REMAINING COz EMISSIONS
WITH CARBON CAPTURE AND STORAGE
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