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Core Technologies Derivation of Fusion DEMO Reactor
Applying TRL and AHP

Hansoo CHANG - Youbean KIM - Wonjae CHOI - Hyunsoo THO

Abstract : Nuclear fusion is one of the most promising options for generating large
amounts of carbon—free energy in the future. Major countries such as China, EU, and Japan
have established a national plan for DEMO construction and they are implementing it.

Korea has started a nuclear fusion research and development by the KSTAR project
started in 1995. There are matured needs for a full-scale research and development
initiatives to ensure competition with the major countries for DEMO as well as achieve
the final goal to commercialize fusion energy.

In this paper, we apply the TRL and AHP methods in order to identify the key
technologies to conduct DEMO R&D. We propose the priorities of future R&D on DEMO
by deriving a core technology in the field.

At first, we review the scientific theory of fusion and trend of progress of DEMO
activities in major countries. For previous studies, we review TRL and AHP methods to
examine the technology classification system of DEMO and identify key technologies.

We apply TRL method to identify readiness level of DEMO technologies and AHP to
compensate shortcoming of TRL.

The key technologies of DEMO to be secured from a synthesis result of the TRL and
AHP are burning plasma, plasma facing material, structural material, high frequency

heating, neutral particle beam, safety, plasma diagnostic, and simulation technologies.

Key Words : Fusion, TRL, AHP, Energy, Quasi—quantitative method
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