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A Study on the DC Critical Current Test Method for 22.9kV/50MV A
Superconducting Power Cable Considering the Uncertainty
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Abstract: A 3-phase 100m long, 22.9kV class HTS
power transmission cable system was developed by
Korea Electrotechnology Research Institute (KERI)
and LS cable Ltd. those are participated in the 21st
Century Frontier project R&D Program of Korea. It
is important to test the DC critical current related
with its power capacity before applying to the real
power grid. In 1995, several international standards
organizations including International Electrotechnical
Commission (IEC), decided to unify the use of
statistical terms related with ‘accuracy’ or
"precision” in their standards. It was decided to use
the word ‘uncertainty for all quantitative (associated
with a number) statistical expressions. In this paper,
we measured DC critical current of 22.9kV/50MVA
superconducting power cable with several voltage tap
and analyzed the uncertainty with these results.

Key Words: DC critical current, Superconducting
powr cable, Uncertainty.
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Fig. 1. Measured I-V curves of a superconducting
power cable.
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Fig. 2. After removal of the inductive component by
the cables and the voltage due to the current leads
from the measured I-V curves.
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Fig. 3. Installation method of the several voltage tap.
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Table 1. Experiment 1(installation the voltage tap to
the superconducting wire).

;_%i :‘i 300A/sec 600A/sec 1000A/sec
1 9161.08 9190.89 9156.5
2 9183.09 9147.33 9131.27
3 9222.07 9126.23 0123.48
4 9167.5 9159.25 9049.65
5 9106.97 91221 9138.15
6 9225.74 921061 9167.04
7 9183.14 9173.46 9124.85
8 9116.6 9114.31 9096.88
9 9147.78 9128.06
10 0219.78 91354 9110.64

Table 2. Experiment 2(installation the round-type
voltage tap to current block).

§ jé 300A/sec 600A/sec 1000A/sec
1 9152.37 9170.25 9201.44
2 9159.25 9191.35 9184.93
3 91244 92184 9236.75
4 917851 9249.13 9192.72
5 9214.74 9194.1 9208.77
6 91487 923262 9214.74
7 9139.99 921519 9230.79
8 0128.52 9168.42 9208.77
9 9195.93 9183.55 9238.12
10 9135.86 9229.41 921061

Table 3. Experiment 3 (installation the point-type
voltage tap to current block).

49 300/ sec 6004/ sec 1000A/sec
3

1 3070.74 916017 RI015
2 918447 916613 913173
3 915145 91863 91675
1 908633 918676 018218
5 922391 019777 917346
6 9137.70 918447 919731
7 WRIL0T 918814 91863
5 9142.74 915375 915253
9 909872 919364

10 01657 918401
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Table 4. Measurement data.
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Table 5. Uncertainty Calculation of experiment
results.

300A/sec 600A/sec 1000A/sec
3k &} 3L AL E 3FRFL
U ge | R g | UEE) gy [ R3E
AE 1 91736 - 9153.1 9122.5
= 2 W

1 9 26,75 3 21.99 4 20.74
A | 91577 - 9205.1 9212.7

9 3 18.85 6 1753 3 11.37
A = %

A9 91507 49,40 91737 2046 9127.8 1447
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