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Title of TC
Superconductivity
A Background
TC 90, “Superconductivity”, was established in August 1989. The first TC meeting was held in
Tokyo in May 1990. At the first meeting, the scope of TC 90 was reviewed, and it was decided to
cover all classes of superconductivity.

B Business Environment
B.1 General
Superconductivity can be used in most of electrical and electro-technical devices. For more than 30
years, the business of superconductivity is based on the manufacture of wires, cables and magnets
for the magnetic field generation principally for health science (MRI). However, recently thanks to
the discovery of high Tc materials, other applications such as power generation, transportation and
distribution, material processing and the electric power industries could benefit from this
technology. In microelectronic, superconducting micro-wave components are expected to be used in
the field of communication. The market for superconducting devices is expected to grow steeply
within the next 10 years. At present, TC 90 is working to define terms and measuring methods for
superconducting wires and films to be used in all of these applications. Out of influence of TC 90,
some large-scale international projects especially for high energy physics and fusion are pulling the
superconducting technologies with very high requirements based on the latest conductors with the
highest performances, which are far beyond the standardization.

B.2 Market demand
In the field of superconductivity, the most important technical, industrial, and economic aspects are
the common “terms” describing the superconductor properties and measurement methods of the
specific properties of superconducting material. Low Tc superconductor (LTS) market is
predominantly for magnets. The emerging market in High Tc superconductors (HTS) opens the
possibility of other applications such as power cables, FCL’s, etc. Large-scale international
projects need to purchase superconductors from a different of countries (ITER). Consistency the
measurement of parameters and the definition of terms are important to facilitate the international
fair trade. The customers of these standards will be materials supplier, system developers and
manufacturers. IEC standards will be widely used, because the IEC is the only organization that is
working on the international standards development for superconductivity.

B.3 Trends in technology
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In parallel with the existing and still growing market for LTS, most of present researches throughout
the world are carried out on oxide high Tc superconductors and on MgB2 compounds. These
developments include all the actors of the value chain from the material suppliers through the
equipment and auxiliary manufacturers to the end users. Studies on equipment such as power
cables, ship propulsion motors, generators, transformers, fault current limiters and many kinds of
magnets are ongoing in very active ways. New discovered materials such as MgB2 is becoming
also good candidates for these applications.

B.4 Market trends
Superconductors based on the Nb-Ti alloy are presently the most widely used in many applications,
such as magnetic resonance imaging equipment (MRI), NMR, particle accelerators and other
superconducting equipment used for researches in laboratories. This market was about 5 billion
euros in 2009 and increases every year. Nb3Sn based superconducting wires are also used for
laboratory NMR to produce higher magnetic fields than can be produced using Nb-Ti conductors.
However, the MRI market starts to be saturated in areas or countries where liquid He is deliverable
to the end users. The commercialization of new cryogenic fluid free magnets is now envisioned for
some areas in emerging countries. Such magnets are based on MgB2 or HTS wires technologies
and could be at the origin of a significant growth in the very near future. In addition, Oxide high-Tc
superconductors are already used in commercial applications such as current leads to connect the
superconducting magnets. But they also offer many opportunities of replacement of conventional
resistive technologies for nearly all power applications. Usage of HTS wires in power cables and
fault current limiter are the two most promising applications in the near future. TC90 is planning to
support with several standards the demand for such worldwide markets estimated around 6,5 billion
euros in 2030.

B.5 Ecological environment
The relative benefits of this technology compared to other conventional methods include the several
environmental benefits depending on the application: lower risk to human health (reduced magnetic
emission), reduced energy consumption and needed, materials increase of the energy efficiency
with consequently a reduction of greenhouse gas generation with reduced risk of climate change.

C System approach aspects
A liaison relationship with VAMAS has been already established for long time. A liaison relationship
with CIGRE was also established on 2012. The collaboration with TC20 has been implemented for
the standardization of testing of AC superconducting power cables.
The scope of T90 over the next few years will cover several areas:
1) superconducting wire including new materials that could be discovered,
2) those devices that are unique to the application of superconductivity and do not have a
conventional counterpart in an existing technical committee (e.g. current leads or FCL’s) ,
3)possibly enabling technologies that have no existing technical committee and for which TC90
members typically have advanced expertise (cryogenic refrigeration) .
For those applications of superconductivity that have conventional counterparts covered by an
existing technical committee within IEC, TC90 will work with a liaison with the relevant committee to
establish standards. TC90 also plans to make use of existing pre-standardization organizations and
build upon their work wherever possible.
It will be done with formalized liaison with groups such as VAMAS and CIGRE when appropriate.

D Objectives and strategies (3 to 5 years)
Our objective is to propel the development of commercial markets and sales of superconductor
products through the establishment of definitions and practical terms, and standardization of test
methods. In addition, fostering the development of emerging markets that make use of
superconductivity is a critical aspect to the TC90 strategy.
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The development of International Standards will help the development of commercial markets for
new products and/or applications. Superconductors, especially high-Tc superconductors are new
materials, and are very promising for new applications and markets. TC90 that covers all classes of
superconducting materials in its scope will facilitate the development of new commercial markets
through standardization. Up to now, the standardization of test methods, maintenance of terms and
definitions were the main objectives of TC90. Today a system approach (cables, motors, ...) seems
to be necessary to expand superconducting technology uses especially into the electrotechnical
markets. In parallel with the continuation of the development of material testing methods and
definition standards, the superconducting electrotechnical systems become new subjects for
standardization to be studied. Construction of the relationship with other organizations is required to
develop the full system approach. New project, IEC 61788-22-1 on generic specification for sensors
and detectors has the potential to be a new precedent of system approach of TC90. TC90/WG14
that was established for the development of IEC 61788-22 is planning to work jointly with IEEE for
this project. For new applications and markets, it is important not only to study high technical level
and specific aspects of large scale projects but also to generalize common techniques (tests,
equipment, auxiliaries,…). CIGRE WG D1.38 is studying the test procedures and test techniques
common to HTS power applications. This study is beneficial for the generalization of the
superconducting technologies, and this work is expected to be helpful to TC90. Another important
actor is TC20, which is developing the ISs on conventional electric power cables. HTS cable is a
specific electric power cable for distribution and transmission in the grid, and has technical
requirements in common with a conventional power cable. Since power cables based on HTS wire
have progressed quite significantly over the past few years, a liaison with TC20 at this point in time
has been established. The collaboration between TC20 and TC90 is expected to promote the HTS
cable market in future energy grids.

E Action plan
NWIP of the “Room temperature tensile test method of REBCO wire”, “Ic measurement method of
bent Ag-sheathed Bi-2223 wire”, and “Test method for residual resistivity ratio of Nb
superconductor” will be submitted within a year. CD of IEC61788-22-1 on general items
concerning the specifications for superconducting sensors and detectors will be submitted as a task
of TC90/WG14 within April 2015. TC90/WG14 will submit a list of terms in superconducting
electronics to TC90/WG1 that is in contacts with TC1. TC90/WG14 will also establish contact with
TC3 for the standardization relating to the symbols for circuit diagram in superconducting
electronics. International Round Robin Tests (RRT) of Ic measurement of REBCO wire will be
started within a year under the assistance of VAMAS.
TC90 is going to keep a liaison with CIGRE WG D1.
The activity of TC20/TC90 joint ad-hock task force is ongoing with the goal at submitting a NWIP on
HTS cable testing method. If this collaboration is successful, TC90 could generalize this common
approach with other relevant technical committees in the next 5 years.
IEC/TC90 will keep discussion about the standardization of MgB2 characterization as a potential
future work.

F Useful links to IEC web site
TC 90 dashboard giving access to Membership, TC/SC Officers, Scope, Liaisons, WG/MT/PT structure,
Publications issued along with their Stability Dates, Work Programme and similar information for SCs, if
any.
Name or signature of the secretary
Jun Fujikami

7/7

ICH/5415/R

