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Abstract: Since the superconductivity was discovered a century ago, various new superconductors have been found end-
lessly. However, a number of superconductors have lost their practical applications duo to limitations from the intrinsic
properties, low-temperature requirement, synthesis conditions, and environmental factors. A variety of applications for su-
perconducting materials are summarized particularly with respect to the field of advanced power grids in the near future.
The development and evolvement of practical superconducting materials are analyzed, together with the market demands.
National projects regarding superconducting applications for a few major advanced countries are introduced as well, and the
necessaries, significance and contributions to the society for development of the secondary-generation superconducting
tapes and relevant novel superconducting devices, such as grid cables, fault current limiter, power transformer, and motor
etc. in the metropolis like Shanghai, are roughly indicated.
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Table 1 Power and electronic applications for superconducting materials
Application fields Power application Electronic application
Smart grid ® Superconducting cable
® Superconducting fault current limiter
® Superconducting transformer
® Superconducting accumulator
® Superconducting generator
- .« F . . '
Military and defense l;lectromainetlc propl;lsm'n na\l/al vessels . ¢ Superconducting radar
uperspee slfpercon( ucting electromagnetic gun # Remote sensing
® Superconducting gyroscope
Traffic and transportation ® Superconducting high-speed maglev train
® Superconducting high-power motors
Medical instrument ® Superconducting magnetic resonance image 4 Magnetocardiographical instrument
¢ Magnetoencephalography
Communication, etc. ® Large ion cccelerator -collider ¢ Superconducting quantum interferometer

e TuoKe MaKe device

® Magnetic separation

4 Wireless communication

4 Filter-wired communications
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Fig. 1 A variety of Superconductor Applications in Advanced Grid
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By 2020
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« » . .
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e Intelligent homes and appliances linked to @ *“Perfect” power quality through auto-

the grid

® Programs for customer participation in power

gateway ” for the next generation ® Customer “total energy” systems for
power, heating, cooling, and humidity

control with “plug & play” abilities,

matic corrections for voltage, frequency,

and power factor issues

® Highly reliable, secure, digital grade
power for any customer who wants it
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ble to anyone

e Completion of a national (or continen-
tal ) superconducting Long distance su-

perconducting backbone

markets through demand-side management and  ® HTS generators, transformers, and ca-

distributed generation

bles will make a significant difference
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Potential Industrial Series Based on HTS Coated Conductors
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Fig. 2 Outlook for future superconducting industrial series in Shanghai
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