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Progress of Magnetic Confined Fusion Energy Research
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Fusion is the process that powers the sun and the stars. Magnetic Confined Fusion (MCF) research
offered developing a safe, abundant and environmentally responsible energy source. Fusion energy
application is very important for China. Significant progresses have been made in MCF for past 50
years. Tokamak is the leading configuration which will lead to future fusion reactor. ITER which designed to
demonstrate the scientific and technological feasibility of fusion power will be the world “s largest
experimental fusion facility by seven party’s joint efforts. Efforts have been made for the past few years
within world fusion community for solve the scientific and technical problems to ITER construction and safe
operation. Successful control of edge localized mode instability (ELM) and adopt W as divertor material
are the key progresses. Chinese fusion scientists and engineers have contributed many efforts for ELM
control and W material on EAST superconducting tokamak and HL-2A tokamak. EAST also achieved world
records for the longest H-mode duration and over 400s divertor plasma discharge. Combining microwave
beams for ELMs suppression with the advanced lithium wall treatment on EAST could provide a fruitful new
direction for fusion-energy development. This combination of techniques offers an attractive regime for high-
performance, long-pulse operations for next generation device. By joining ITER project together with fast
domestic MCF program, Chinese MCF will be further enhance in near future for a goal to build Chinese

fusion engineering test reactor around 2020.
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Recent Advancement in Solar Technologies

Shen Wenzhong, Wang Ruzhu
(Shanghai Jiao Tong University )

Solar technologies include conventional solar thermal applications, solar thermal power technologies
and photovoltaic technologies. In conventional solar thermal applications, medium temperature solar
collector (80-250°C ), solar thermal energy storage technologies as well as solar air conditioning and
refrigeration technologies have achieved significant progress in recent years. United States and European
countries are leading countries in developing advanced solar thermal power technologies. The US DOE
programs SunShot Initiative has set a goal to achieve US $ 0.06/kW - h in concentrated solar power
through continuous efforts. Chinese researchers have worked actively and made great contributions in solar
air conditioning and refrigeration technologies, while Chinese companies have also made substantial
progress in developing cost-effective technologies on middle temperature solar boilers for industry uses. The
universal application of solar photovoltaic depends on the conversion efficiency of solar cells and the cost of
the required materials. The rapid progress of current photovoltaic R&D and material science greatly promote
the development of this cost-competitive renewable energy technology. Chinese photovoltaic indusiry has
shown great advantages on the traditional crystalline silicon solar cells, however, United States, Japan and
European countries dominate the recent achievements in novel solar cells and photovoltaic technologies, es-

pecially on the high efficiency (>20% ) crystalline silicon solar cells and advanced thin film solar cells.
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