Installation and commissionning of TRIAX HTS cable.
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A Tri-Axial high temperature superconducting (HTS) cable has been installed, commissioned and placed in service at American Electric Power in Columbus, Ohio USA.  The cable is rated 

13.2 kV, 3,000 Amps continuous and is 200 meters in length. The Tri-Axial cable design places all three electrical phases, made of HTS wires, concentric on a common core with a single common concentric neutral conductor. The HTS cable connects the low voltage side of a 84 MVA 138/13.2 kV transformer to the main bus in the 13.2 kV distribution station.  While in service, the HTS cable is the only feed to the distribution station. Two cable lengths were pulled underground through a duct with multiple bends using standard cable pulling techniques and equipment. A cable joint was built in an underground vault on site. Terminations at each of the HTS cable allow for connection to the conventional equipment. After final assembly, field tests were conducted to include VLF voltage per IEEE 400.2 and high DC current to verify superconducting properties.  A 24 hour soak test was also conducted.
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Standard control and protection methods were used by the utility to incorporate the HTS cable into the network. Worst-case short circuit requirement was 15 cycles, 20 kA-rms symmetrical with 57 kA-peak asymmetrical.  Automatic breaker reclosures are allowed for through faults from distribution circuits leaving the station.
Cryogenic cooling for the cable is achieved through a vacuum subcooler with provisions for future pulse-tube cryocoolers to carry a majority of the heat load duty.  No-load heat loads are approximately 2.0 kW due to thermal heat leak at the terminations and through the cable cryostat.  Temperature rise for the liquid nitrogen is approximately 1.5 Kelvin from inlet to outlet.
The HTS cable was placed in service 8 August 2006 and has operated continuously without incident.  Maximum load on the cable has been 2,400 Amps for 55 MW.  The cable will operate for a minimum of two years while performance, properties and grid interactions are studied. This demonstration project shows the application case for using HTS cables at distribution voltage to allow for remote location of transformers and feed to urban distribution stations at MV levels rather than HV levels.

