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[Abstract] AC loss of high temperature superconductors are directly affected by the price of superconducting
equipment and its commercialization. As for high-temperature superconductors, reducing AC losses is helpful to
optimize power transmission performance and reduce operating costs. For different stacking structures of YBCO
superconducting square wires, AC losses of different kinds of square wires are calculated by using finite element
analysis software Comsol Multiphysics based on H equation in this passage. The validity, accuracy and rationality of

this simulation are verified by the summarization and calculation of data with result analysis.
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Fig. 1 Graph of YBCO superconducting tape
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Fig. 2 Single narrowband model (a) and

its triangular mesh generation model (b)
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Table 1 Parameter table of stacking structures

of superconducting tape

WS Fi BE [ia] WAR AR
R mm mm B omm /A (77 k)
244 1 0.16 2 80
442 1 0.16 4 146
6-+0 1 0.16 6 170
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Fig. 3 Square wire model 2+4 (a) and

its triangular mesh generation model (b)
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Fig. 4 Square wire model 4+2 (a) and

its triangular mesh generation model (b)
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Fig. 5

Square wire model 6+0 (a) and

its triangular mesh generation model (b)

YBCO %47 £ 50 Hz T A i #E. i s AE &
JEBCS WG A T, B AR AR v S A OGS 8
ST — PRI XA o O AR ) B 3. A8 T A FR o ik R
TR E H 72 SR 58 AL

JH, JH,\"
IE,| dx  ay )
J.(B) IH,
(7y dt
oH, oH,\"\ | " loH,
B J.(B)
L (/)‘r
(D
Hoh i Kim B8 () E-T 458 80C RN
_ J oy
E—EO(W) 2)

B T8 YBCO SR 7% 77 B Mk B A 8L 1 5 IE
LM IR B T IR E I R B 5 T =H ,, —
H., +E=p, ] . 0" —BIE X o Jor #&7 v
HEAT 05 ELAT ST B X R 5 i A 1) 3 T AR 4 2R U
50 Hz st 5y — A~ Ji 1, o3 B o 1 3 53 A1 F AL I
W R ORI M R N AR/ (W .
m~').

* 0392 -

FETT R ARG M B SRR T 25 A, ]
TS AR A A4 (9 0 L0752 (Norris) ™ 3R Hh
FABFE TR A AR Q. BB E N AR LE .

oI?
Q. :”ﬂ [A—@n(1—p) +
A+PIn(l+p) — g7 (J/m/eyele)  (3)

v p zﬁ—” ST A B 0 R R U T BAR

¢

ZEM LA AT T BUE 42 AL T AES LA
S 15 244,442,640 BB 450 AR A W G
I A RANREIA B 42 AL 2+4.4+2,6-+0 R
TEZM 1 Im A I, 43 I H 80 A, 146 A il 170 A.
T, J A5 5 A2 it L A0 R (. 3 o 58 7 L 780 58 37 Fl i
T 00T YA 19 37 400 R 2 Al B, Al A s
L ABFE 1) R

3 WRELERSMN
MR D7 BT S B T AR R AR AR A

— . N w R I
[ W B A2 i sl 26 R & I — 4k (B = Ip ;
0.1 <p <) AL PR 545 2] 40T & Fr 7 1% L 8]
107
Wire(Single), =42 A
10°F
g 10 .
sk v
£ S
2 107 o
ke d
2 >
< 10°F e ® Numerical
) —— — Norris
107 :
0.1 1
Peak transport current/(/,/1.)
6 BARZE I A IR 0T AR
Fig. 6 Simulation results of self-field

loss of single narrow band
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Fig. 7 Simulation results of self-field loss

of square wire model 2-+4
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Fig. 8 Simulation results of self-field loss

of square wire model 4+2
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Fig. 9 Simulation results of self-field loss

of square wire model 640
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Fig. 10  Simulation results of self-field loss

of 244, 4+2, 6+0 model square wires
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