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The AC loss of 22.9kV/50MVA High-Tc Superconducting Power Cable

41, o] 4>

oy

Sukjin Choi Sangjin Lee™"

3 4 5 0 & 5°
49 o152t e, £

3 =, O ’

, Kideok Sim’, Jeonwook Cho Soogil Lee”,

Byeong- Mo Yang, Hyunghee Yoon®

Abstract: An HTS power cable is generally
composed of 2 layers for conducting and 1 layer for
shielding. For the analysis of AC loss of an HTS
power cable, 2-dimensional magnetic field analysis
is carried out. The magnetization loss in HTS cable
core was calculated, and the transport current loss
was obtained from the monoblock equation and the
elliptical Norris Equation. And the total AC loss of
the cable was expected by the sum of magnetization
loss and transport current loss. The variation of ac
loss with respect to the gap and uncertain factor
between the superconducting tapes was investigated,
and the ac loss of 22.9kV/50MVA high-Tc
superconducting power cable was calculated. These
results well agree with those of experiment.

Key Words: ac loss, elliptical Norris equation, HTS
power cable, monoblock equation.
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g A% 2 Table 1. Specification of the HTS tape.
2.1.2. X3t 24l Parameter Specification
nE 2R AAE ol g3t AT AHE 2AE Width 4.120.02 mm
Aol Bo] MAFAL w] 2AL PHo 52& A Thickness 0.3+0.02 mm
oa) AR E A4S AR W Zzbe] MAld 9 9 Material Bi-2223/Ag/Mg STS
N Agow Agste 2AE Ao Ag £4g @ Critical Current 119 A at TT K, self
120t} A5 £4e 23% Adel ArHE A4 field

urgko @ 2pAo] ol7bE|w pal &AL oo 2](3) TEXe 2% 59 20 2% Holze #85 1FA

L Ap83lo] Asbeio) 71 ZeelA, d¥ oz AE AAY WA S 2

2 /82 e wR &dE Adssn, ALY 23e 29 67

Q, =2f——LrLgs, 2o A Al AA BAAFE 890Apeak ATt W

Hoo 3 pi <1 WAel ARl wek wF ede Fbekdm, fukd

2/B7 ] 1 2 o] 16mm¥ W nF &4 g2 Wit ol 10mm<

S v el L B (3) 25 &4 @e wEste] Hm, wds Hoz A

PoRTe T ' 4 WE SAS 40.22% USRI, B 2 E

__B Aoz AL} aF 4L 37% FAEAT

where, ~ ' u,Jb | S = area of the i, layer WH A ol FHE olfre Ad¥er A¥E A

oy . T AAe] A upRsA R diA o] AAEA, =
2=3] "ursk B o =) o " 2 o ST Qls (<]

s © T Y 9% %7]' Aol f= AlE F AE A7} we 3 owa AR AAe 7AdA|
A AFe Fo Je AR AAY 94 HF Us gl A wer AR AR Zshsy] wiolth w
olth, MA #zt &AL 7 Fol 4o Fow o L B2 ALl o AL} =R PN PN o
) = BE Aoz AN aR EAgte] A olf
dr B R BE A0 ZAE Holx A4 28-S 9
FAZE AR 2 wgoz Aol QriEW A3}

Ao T1oo A(4)E AL 5
= 2‘:' H(4)E At A Supercondcuting tape -

2B, 7w | 2 ’ A N
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Ao, AFH Feoe 27 19 2o 2¥ 19 e
2 FAE 231 dAd g AR sl E a8 . . . o
du. A Bxe a8 29 pur A HA At Fig. Z.d .Magnetlc. f1elc11_ d1;tr1butxon of the

- .
2 olgdtel mE &4 ANS Sd; AN AFLE superconducting tapes in a line shap
7 2A% Y BAARE 50AGT. EAE A
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Fig. 4. The superconducting tapes assembled in a
circular shape.

Fig. 5. Magnetic field distribution of the
superconducting tapes in a circular shape.
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Fig. 6. The AC losses according to the various
inner radiuses.
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Fig. 7. The superconducting tapes assembled with
uncertain factor.

Fig. 8. Magnetic field distribution of the
superconducting tapes with uncertain factor.
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Fig. 9. The AC losses with uncertain factor.
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Fig. 10. Simplified view of 100m HTS cable.
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Table 2. The calculated result and the measurement
result.

Calculated AC loss

Section {W/m/phase] Measurement

of HTS . . AC loss
?\I y /] “
cable h onls+elhpse Mom:_block (W/im/phase]
Magnetization Magnetization

A 1 70m 1.63 1.14 1.21

B : 30m 1.63 1.14 1.25
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