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Development of a Real-Time Simulation Algorithm of HTS Power Cable
using HTS Wire
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Abstract: In this paper, authors developed a
real-time simulation algorithm for the power device
application of HTS(High Temperature
Superconducting)wire by using Real Time Digital
Simulator(RTDS). At present. in order to extend the
power capacity of some area where has a serious
problem of power quality, especially metropolitan
complex city, there are so many problems such as
right of way for power line routes, space for
downtown substations, and the environmental
protection, etc. HTS technology can be useful to
overcome this problem. Recently, according to the
advanced HTS technology, the power application is
being researched well. Simulation is required for
safety before installation of HTS power cable, a
fabrication model used at the power system
simulation. This paper describes a real time digital
simulation method for the application of HTS wire
to power device. For the simulation analysis, test
sample of HTS wire was actually manufactured.
And the transient phenomenon of the HTS wire was
analysed in the simulated utility power grid. This
simulation method is the world first trial in order to
obtain much better information for installation of
HTS power device into a utility network.

Key Words: RTDS, HTS power cable, HTS wire.
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Fig. 1. Conceptual diagram of the proposed real time
simulation of HT'S power cable.
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Table 1. Characteristics of each model sample.

Critical R1 R2

HTS wire Current | [20cm] | [20cm]

brass(st)| 115.71[A]|2.747(u R 1{0.236[m R ]
Bi-2223
Sus(st) | 123.32[Al]7.654[u 2 1/0.278lm Q]

Coated

Conductor Sus(st)

70.68[A), 238[uL21)0.189[m K]
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Fig. 2. Picture of the manufactured model sample of
HTS wire.
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Fig. 3. Voltage and current characteristic curve of a
HTS wire.
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Fig. 4. Simulated 22.9kV class power line in PSCAD/RTDS.
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Fig. 5. Simulation result of real HTS wire and
RTDS using Fig 1 at fault condition.
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Table 2. Resistance and inductance value of the
simulated HT'S power cable.

HTS wire LimH] | R1lmQ] | R2[mQ]
brass(st) | 0.004255 | 68.675 H88.75
Bi-2223
Sus(st) | 0.004255 | 191.35 6952.5
Coated
Conductor Sus(st) | 0.004255 5950 47250

Table 3. Change of the fault current levels acording
to the differences of HTS wire used in HTS power
cable.

line-ground line-line three phase
o fault fault short fault
T3 FkA]
Rl | R2 | Rl | R2 | Rl | R2
b(rs‘ts)s 1.2189|1.0857(0.7299|0.6689 |0.7402| 0.6634
Bi-2223
%Slg 1.2112]0.7911{0.7303|0.6533 | 0.7130| 0.6463
Coated } Sus |} 584910 4247(0.6680|0.2420|0.6677|0.2555
Conductor | (st) | : ' : : )
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Fig. 7. Comparison of fault current levels between
symmetrical components and simulation due to
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