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Fault current limiters are expected to be key components for the implementation of smart grids 

including renewable energy sources. In order to respond to the problems linked to the intermittent 

production of these sources, they are expected to allow the transport of electrical power using all the 

available lines of the grid because they eliminate the risk of a generalized breakdown in case of an 

incident on one of them. Many studies have aimed at the design and the test of limiters based on the 

transition to the resistive state of second generation superconducting coated conductors (CC). While 

encouraging results have been obtained, there is still the need to fully understand the physics of the 

superconductors at the transition. In this contribution, we’ll discuss three points. Firstly, we’ll show 

that in the vicinity of the critical current, the CC internal magnetic field near the CCs edges  is in the 

range of magnitude of the irreversibility field of the superconductor. As a result, the vortices in these 

areas are no longer pinned, creating a situation favouring the transition. Then, we’ll discuss the role 

of the a-axis YBCO or REBCO grains that are found in the superconducting layer of some coated 

conductors. We’ll see that they probably trigger the transition at currents only slightly above the 

critical value. Finally, we’ll adress the role of the metal layer deposited above the superconductor in 

the CCs.  While they are supposed to divert an important part of the excess current away from the 

superconducting film and act as a heat sink at the transition, they also slow down the vortices as the 

result of mutual inductances between the various layers included in the CCs, limiting the risk of a 

destructive runaway for the CCs. 

Keywords: coated conductors; transition; resistive state ; vortices 



 

 

能源挑战与力学国际研讨会摘要模板 

John Smith
1*，張三 2

 ，李四 3
 

1
School of Engineering, University of Aberdeen, Aberdeen, UK 

2
Department of Mechanical Science and Engineering, University of Illinois at Urbana-Champaign, 

Urbana, USA 
3中国 北京清华大学工程力学系 

文件定义了摘要的各个组成部分，包括标题和全部作者，以及每个作者的所在单位。作者列

表中标有*号的为报告作者。请不要改变文件书写风格，包括字体和文字大小；不要在文件中

使用特殊字符，符号或方程。 

摘要将以英中文双语出现在研讨会文集里。美式和英式英文，简体和繁體中文都被认可。作

者可以用英文或英中文双语（首选）提交摘要；如果只收到英文版本，我们将提供论文摘要

的中文翻译。在英文版本的摘要中，单词总数必须在 250 到 350 之间。 

论文摘要的版权属于作者。北海能源培训有限公司有权将摘要发表在会议网页网上和出版在

本次会议的摘要文集里。 

关键词：摘要；模板；英文；中文（最多 4 个关键词） 


