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ABSTRACT

During the international effort to develop the next generation nuclear reactor technologies, many new power cycle concepts

were derived to improve efficiency and reduce the capital cost. Among many innovative power cycles, it was identified that

the supercritical CO, (S-CO;) Brayton cycle technology has a big potential to outperform the existing steam cycle and
eventually replace it. The S-CO, cycle achieves high efficiency with very compact size, which is the ultimate advantage for
a power cycle to have. The S-CO, cycle has a great potential not only for the future nuclear applications but also for general

heat sources such as coal, natural gas, and concentrated solar. In this paper, a brief introduction to the S-CO, power cycle

technologies will be first provided, and a short summary of current research and development status of the power cycle

technology around the world will be followed. Especially the research works performed by KAIST, KAERI and several related

research institutions in Korea will be reviewed in more detail, since they have recently developing a strong infrastructure to

test these ideas by constructing a demonstration facility while producing many innovative ideas to improve and realize the

concept.
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Fig. 2 Principles of Power Conversion System
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Fig. 3 Recompressing S-CO, Cycle Layout
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Fig. 4 T-S Diagram of Recompressing S-CO, Cycle Layout
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National Lab Power Lab | Applied Energy
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feature
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. 6 6
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Table 2 BH=@lAt2d 4724 SCIEL MA =71

Design Variable Value
Maximum Pressure 20 MPa
T.1 T 500°C
Pressure Ratio 1.8 (LPC), 15 (HPC)
Compressor Efficiency 65 %
Heater Power 1,300 kW
CO; Flowrate 48kg/s
Turbine Efficiency 8 %
HTR &LTR Effectiveness 74 %, 54 %
Cycle Efficiency 19.6 %
LPT RPM 83,000 rpm
TAC RPM 100,000 rpm
LPC RPM 70,000 rpm
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