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Continuous Disk Winding for High Voltage Superconducting Transformer

Y.l Hwang+, W.S. Kim*, S. Lee*+, T. Chang+, JH. Hahnx, H.G. Joo*, KD. Choi*, and S. Hahn*+
*Korea Polytechnic University, =Electrical Engineering ano Science Research Institute

Abstract - High temperature superconducting
(HTS) windings for an HTS transformer which
have been developed have two kinds of type, one
is the layer type and the other is disk type. The
disk type windings have advantages over the layer
type ones for a power transformer such as good
insulation and limit of voltage stress. But this kind
of HTS winding generates excessive AC losses
caused by strong magnetic field component
perpendicular to the surface of the HTS wire.
Nevertheless, the layer type windings have
adopted for an HTS power transformer so far
because of the small AC losses of the HTS
windings. We propose a new winding method for a
high voltage HTS transformer which has
advantages of both type of HTS windings, and we
call it continuous disk type HTS winding. This
new type of HTS winding consists of pile of lots
of HTS disk windings which have no resistive
joint between them. A prototype of an HTS
winding was fabricated by the new winding
method we proposed and characteristic test was
carried out. The test result shows that the new
type HTS windings can be applied to HTS power
transformers, especially to the high voltage ones.
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Specification Value
Thickness 0.5 mm
Width 5 mm
Critical Tensile Stress 265 MPa
Min. Bending Dia. 50 mm
Critical Current 126 A
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Specification Value
Length of HTS wire 61.78 m
Inner Dia. 170 mm
Outer Dia. 180 mm
Height of winding 225 mm
No. of disks 23
No. of turns 115 turn

// HTS Tape

29 3. WA Fepd A

AA, (b) Qi bz AL

A& di**?é:)r- Edz dAd d4 fa
YAARE 458 & A I8 45 T L& 2HE
of 7t A= +3 74134_%

et HatFaolct,

FaRgo] Arkee

SRCIDEE
o gAH

(b)

¥ i (a)

¥ ASuEd g
dol 4AE 9% taz Ade yaIy
AT} 1Y 4elN BAAE
o #40 Ahse Ad A4ULS} JF ASUE]
nE 2UE A GAIN Ao

FEE 23] gols] dEol U
F& PTAEH g8 FHHE F 21
459 Afolo] EAT ol A4EY. 2AE

5 A A &315

Al FHo2 QbHE Wi A AUy

ol;:]

9 ddg
42 FARFY a2
73 A8t 112 A AtolofAd

ek [2-4]

% 33 e F 7A
of whel WA=
of vl AxE Jeldgich A4dd 2R
77 KA F35 60 Hzo m% 57 tEHE A
Hia AALSE Zlew,
A3 FE MM g9
AFEAE HAAG
Aoz AAF 4 gian

AAFH

A

=
A3

r[r Dol

Current [A]

Q17 A Fel
gz A

YARF

= Z}i}tél &

4o R3S

=

Aol vt A4 x—‘L:

2% & + A% My

112 Aclx, A A& A9
73 AolEE AA FMME=
ZA5E Aog %

gee) D 2AE A4
FREYE AMR 19 5
e g

{char. curve)
(load line -max)

- (load line - average)

100

150

Magnetic Flux Density (perpendlcular) [mT]
AR-2% w4

aF A5

+ 9%

A4 tAz




140
-0 continuous disk type windig .
20T | oA disk type winding /
3 100 )
3 s
= /A
2w}
~
3 .
5 s
3 40 ‘
‘5 e
¢ e
” 'y
20 e
A7 P
[ 27 . oW -
o ::s Y 2 . )
Current [A]

aA & Folgt AUE F Ut
23 gl OjA3 AN XT3 AE

AAE Edz AZY A4 daa A4 @ daz
2 58, F 23749 tx3aE A%
Ao AR E 22 AR AA4Y 2
ojth, 12 AR MAw vEl 3F HA AL &
AHgE o, 3% ndgk WY1z HEhe4dE A
E3t7] ¢ ZAAEel thulste] 3 dApolof mEA
HolZ 24& yolq Hde] w7g ot cxas
az Apole]l EAsks ARE nFsy] As FA
5mme @S AMESATh BWio AL mE A LA
9 71A4A §A4H A7) A5} 48 GFRPE
Abgste] AR 1Y 6o AAR Azd AFE
A4 a3z FHY BHE UMY 9ARF 5
2 aHEd FHE st FF EHujd B2l F A
g T
ARF ANEY 234E 28 7o) JEUY 19 7
¢ 5 A%l AFE ALY dARFE ¢ 97 A
2 pojart o] Ade fM ANE 9AAE
Aare] el Sostn A% tiag AAY AMYel
A% AHozA BEZld) 89 Aol s
gt

22

o 2
Ht 2ol
O.&}b

tlo
i

40
35 L ?
/
30 F
. ,f
Z B |
< {
& -
bl I
B
> |5L— ,:‘
.
10 [ ./
i
....................................................................... Mo
$ .
N S
] 20 4G 60 &g 100 120

Current [A}
o 7. A5 2a3@dy AT 33 ANEEH
3.4 E

¥ =gedAe daz d43 dojo) A4 9HE
segsta Aguke A8 44 daa Al 0 v
Z3tgoh ol HT 22 A= FHNNEY FFH
A #2 FAd Ak, dEFE A% M2E AA
o gs, §3) 1g 2L 2AE AU Ade] A
£ A4 i$ {88 Aoz Addt 3¢ HYTlE
gAY M5 BRI Hstd AYE dAdS A
stgod, dAARF B AYo] £AHNE T S
gel Eglel # SolztEg Hylvh Wshy] ddozy
o A& 7tedS BRoh FAsA golv] Slde ¥ 1
FeA AE 2 18 2A APE FYE Aol

J

B A7 214 7] ZEEo] AFRAIA AN
Z2AESE7IENE A AT Ado] 3
FPHAFUS.

a2 s
{11 294, dAF, o134, HHe, 294, F44 835 &
£, $34, W4 F, HE dAela BAHNE AMEF IMVA
D A22AE AIY A4 2 A, adAsiE=g
B3, ppl015-1017, 2003
[2] ol%%, 184, o3 FE AAF, ojAH, “ne2AE S
Axel &3 HFHAANZ AT DAl MY &47 o
4718 8w 84 BR, pp776-778, 2004
[3) o]Bd, IYS o3 E AAF, o)AF, “REEAEMA
}AF FAEA 24", 202383 =83, pp263-266,
2002
[4] @85, 28, §3%, HAdE, A48, v, AN
o] Bi-22238l0]2 2] A3pEMe] viAE FY, 2AEALTE
3] =& pp271-273, 2002

~ 1236 -



