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Figure 1 Requirements for flux pinning conditions in REBCO

tapes across different applications
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Table 1 Major application areas of superconducting tapes
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*“No insulation” refers to direct contact between turns, relying on the tape’s own conductivity and thermal conductivity; “Metal insulation” refers to
the surface coating of a thin metal layer that serves both insulation and thermal conduction functions. “Inter-turn insulation” refers to complete

insulation, where an independent insulating layer is inserted between turns
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Table 3 Comparison of flux pinning efficiency in REBCO tapes across different temperature ranges
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Table 4 Ten key scientific and technological problems in high-temperature superconducting tapes
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Strategic research on REBCO high-temperature

superconducting tapes

YING Tianping' WANG Dongliang® YANG Pengtao’ ZHAO Lin' XU Zhongtang” LIU Ziyi' YAO Chao’
MA Yanwei’ ZHOU Xingjiang' CHENG Jinguang"” FANG Zhong'
(1 Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China;
2 Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China)

Abstract  High-temperature superconducting materials, represented by REBCO (REBa,Cu,0,;, where RE denotes rare-earth
elements), are of significant strategic importance in fields such as energy, healthcare, and large-scale scientific facilities due to their
excellent performance in the liquid nitrogen temperature range. However, they still face severe challenges in long-tape uniformity,
production cost, and engineering reliability. Future development must shift toward a “material-processing-application” collaborative
innovation model, aiming at enhancing flux pinning, optimizing the interfaces and mechanical properties of the multilayer structure,
and integrating scalable and intelligent fabrication technologies to promote the low-cost and stable production of high-performance
tapes. This study analyzes the core application requirements, research and development status, trends, key scientific and technological
bottlenecks, and domestic development pathways for REBCO tapes, providing insights to support independent innovation and
industrial leadership in China’s High-temperature superconducting field.

Keywords REBCO high-temperature superconducting tapes, key scientific and technological bottlenecks, strategic research report,
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