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Gas Turbine Combustor for Supercritical Carbon Dioxide Cycle
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In line with the strong need for reduced emissions of carbon dioxide (CO.), one of the main causes of global warming, various countermeasures
against CO, emissions from thermal power plants have been introduced worldwide including enhancement of power generation efficiency and
separation of CO, from boiler flue gas.

As a solution to this issue, Toshiba has been developing a novel combustor and turbine for the Allam Cycle, a new supercritical CO, power cycle
developed by 8 Rivers Capital, LLC to capture 100% of atmospheric emissions including all CO. while achieving high thermodynamic efficiency and
low capital costs, in cooperation with four U.S. companies: 8 Rivers Capital; NET Power, LLC; Chicago Bridge & Iron Company (CB&l); and Exelon Corporation.
In the development of a 25 MW-class pilot plant, which is scheduled to commence operation in 2016, Toshiba has developed the world's first gas turbine
combustor for a supercritical CO. system, with an inlet pressure of about 30 MPa and an exit temperature of 1,150°C, and has been successfully conducting

repeated oxy-fuel combustion tests in order to confirm its operating conditions.
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Primary cycle of supercritical CO, cycle thermal power generation system
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Cross-sectional view of test combustor
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Result of simulation of velocity distribution obtained by computational fluid
dynamics (CFD) analysis
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Result of simulation of temperature distribution obtained by CFD analysis
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System diagram of 30 MPa combustion test
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Result of simulation of metal temperature distribution
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Test combustor installed on test stand
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Test combustor undergoing combustion test
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Changes in pressure and exit temperature in combustion test
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Changes in mass flows in combustion test
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