
 

Superconducting material limits short-circuit
currents
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Siemens develops superconducting fault current limiters for limiting short-circuit
currents in the grid. Superconductors show zero resistance below the critical
temperature and below the critical current. They are thus more energy efficient
than conventional series reactors. Despite the fact that superconducting
components require cooling, the technology can help to reduce the power losses
by half compared to the losses caused by currently used series reactors. Siemens
will test the new superconducting fault current limiter in cooperation with the
Augsburg municipal utility company and install a prototype in the grid by the end
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of 2015. The picture shows the production of superconducting coils.

Siemens develops superconducting fault current limiters for limiting
short-circuit currents in the grid. Superconductors show zero resistance
below the critical temperature and below the critical current. They are
thus more energy efficient than conventional series reactors. Despite the
fact that superconducting components require cooling, the technology
can help to reduce the power losses by half compared to the losses
caused by currently usedseries reactors. Siemens will test the new
superconducting fault current limiter in cooperation with the Augsburg
municipal utility company and install a prototype in the grid by the end
of 2015.

With the increase of renewable energy production, more and more
biogas and solar facilities and wind farms are feeding energy directly
into the medium-voltage power grid. Short circuits could thus cause high
currents and require the installation of protective components. Series 
reactors alone, which damp short-circuit currents like a resistor, would
not offer a solution. They not only act as resistors when there is a short
circuit, but also during normal operation. This causes electricity to be
continuously wasted. The power loss typically amounts to 25 kilowatts
per series reactor coil. Experts estimate that up to 44,000 series reactors
are installed worldwide. That translates into a global power loss of up to
1,100 megawatts, which is the equivalent of a large power plant's output.

No resistance at minus 196 degrees

Superconductors solve that issue, because they can transport electricity
with no resistance and almost no loss at low temperatures and below the
critical current. They are in some sense "invisible" in the grid. The
scientists at Siemens Corporate Technology have been researching high-
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temperature superconductors for more than 20 years now and have
several key patents for resistive superconducting fault current limiters.

The scientists are using ceramic high-temperature superconductors made
of yttrium-barium copper oxide, which are cooled down to minus 196
degrees Celsius with liquid nitrogen. If a short circuit occurs, the current
increases strongly, and when reaching the critical current value of the
superconductor, it will cause the superconductor to lose its
superconducting properties and suddenly turn into a resistor. The
superconducting current limiter prototype will be combined with a series
reactor, through which the short-circuit current will then be rerouted.
That way the superconductor can cool off so that it will automatically be
usable again a short time later.

In Augsburg, the current limiter will be installed between the grid of the
Augsburg municipal utility company and a facility operated by MTU
onsite energy. MTU manufactures cogeneration plants. While testing
these, MTU feeds the produced electricity into the Augsburg grid. The
tests sometimes achieve peak outputs of 15 megawatts. Siemens plans to
monitor the new technology for about one year, but both partners aim
for a permanent installation even after the formal duration of the
project. The cooperation project receives support from the Bavarian
Ministry of Economics.
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