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Abstract: In recent years, the compact controlled nuclear fusion industry has attracted widespread
attention from governments and social capital worldwide, emerging as a key focus of future energy
industry. As the crucial components of fusion devices, high-temperature superconducting magnets
have witnessed rapid technological advancements. The Shanghai Municipal Government has long
supported the development of the high-temperature superconducting industry, establishing a
comprehensive industrial chain encompassing superconducting materials, magnets, and cooling
systems, thereby securing an advantageous position nationwide. This paper reviews current progress
in high-temperature superconducting magnet technologies, along with associated intellectual
property landscapes and standardization initiatives. It documents critical scientific breakthroughs

and engineering applications achieved by Shanghai-based institutions, while proposing
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recommendations to address current challenges and guide future advancements in the field.
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Fig. 1 Structure and developmental history of REBCO tape materials

http://xuebao.sit.edu.cn


http://xuebao.sit.edu.cn

%11 MRE, ¥, LEZRRFRAM AR REREIIKE TR EL 3

J& A ML AL 2= S A DT (metal organic chemical
vapor deposition, MOCVD) | 4 J& A #L £k UL T2
(metal organic deposition, MOD) L) A Jz Jij H: 7%
& (reactive co-evaporation, RCE)4 1, 2% #h/Z5%
FEE B R 32 A 46 B A 5 Bl U0 R (on beam
assisted deposition, IBAD) F1 50 &+ % I UL X
(inclined substrate deposition, ISD)2 F, £ 1 %)
T EVT A AR R MR IR B L . R
2023 4 i, 2Bk AU AR BE AT I8 BT Tk, (H
A5 XE LA 2 T T oK

®1 ERETEFHMESHREERRNE =R

Tab.1 Global major tape manufacturers and their production

technologies
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Fig. 2 Structure of high-temperature superconducting conductors

http://xuebao.sit.edu.cn


http://xuebao.sit.edu.cn

4 B OB #® K F R

525 4

TR SRR 2 5. SHRATRE AiE
UE T, HEZ A 5 T M DL B MR L 3 (A AT vy
BUAREER L | o B P A ] 32 i S B ARR I o AR
T X 3R AR B 8T 5 5R, ATS AT A A S TR TR
AW, Lt T 25 S A A BR 25 M A
()AL 52 72 00T ph S 10 G 5 B A PR AR
() R S5 P e B 0 Fh T e 8 R A T 5 B0 1
RETEI MRS . A, il 7 A2 & = R A 22
P B2 R ATR B 122 K 1 4 | o L
LB GEH A% O T2 A B O IR

®2 HREESESHMEANBRE~RAER

Tab.2 Global major composite conductor R&D institutions

and their product types
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Tab.4 International, national, industry and group standards related to HTS
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