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Abstract—The increasing depletion of fossil fuels and growing environmental pressures lead the 
mankind towards transiting from the use of traditional energy sources to that of renewable energy-
based clean energy. The renewable energy has the feature of instability, which thus brings significant 
challenges on the real-time power balance and power dispatching. Therefore, in order to secure the 
power supply, one needs to upgrade the grid by selection of reasonable grid structure and operation 
mode. In this paper, a multiple-level direct current (DC) loop grid which would be the suitable mode for 
the future power grid is suggested, and then the HTS DC power technology such as the HTS DC power 
cable and DC fault current limiter for the future power grid are discussed. Besides, we will report on the 
test and operation of a 360m/10kA HTS DC cable which is being built and would be used for 
an electrolytic aluminum plant of Zhongfu Group in Henan Province, China. 
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