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Combustion Tests of 50 MWt Combustor for Supercritical CO, Cycle Demonstration Power Plant with Capability
to Capture Almost All CO, Emissions
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In the electric power generation field, thermal power generation through the combustion of fossil fuels is still playing an important role in stably
supplying large amounts of electric power as a representative type of baseload power supply, while on the other hand, the amount of electric power
generated by renewable energy systems is rising in line with the widespread introduction of such systems to reduce carbon dioxide (CO,) emissions.
Thereis consequently an increasing need for various technologies to reduce CO, emissions from thermal power plants, including further improvements
in efficiency to reduce fuel consumption and effectively remove CO, in exhaust gases.

Toshiba Energy Systems & Solutions Corporation has been developing a supercritical CO, cycle power plant that achieves high efficiency while
capturing almost all CO, emissions in cooperation with the following U.S. companies: NET Power, LLC; Exelon Generation Company, LLC; McDermott
International, Inc.; Oxy Low Carbon Ventures, LLC; and 8 Rivers Capital, LLC. In this project, we have been assigned the development of key equip-
ment including a turbine and a combustor. We have now conducted combustion tests of the 50 megawatt thermal (MWt) combustor unit prior to
combining it with the turbine for the demonstration power plant, and obtained good results including securing of the desired combustion condi-

tions and operability from ignition to the supercritical state.
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Primary cycle of supercritical CO, cycle power plant
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Combustor installed on test stand
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Outline of combustion test facility
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Laser igniter for combustor
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Results of observations of flame under supercritical CO, conditions
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Results of combustion efficiency calculations from concentrations
of unburned portions of emissions at combustor exit

14— Koy avEe—2
A

- 8 R
= =
N RN e |17
AZIVRE LA N an
) 7 N ’

i TR\

7. BGESRONKREDERESH

PRBERR DN R OUREE AT 2 BVERCRRIIL 755, RREKOHAD
FFRIRED NI b L nhotz,
Results of measurements of outer metal temperature characteristics
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