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Abstracts Using superconducting magnetic flux
pump, thick power leads for a superconducting
magnet could be replaced with thin string leads
for the excitation magnet fo the superconducting

. flux pump. We have developed a new type flux

pump with high voltage output to shorten the
charge and discharge time of the load magnet.
The test of four stacked disks as the excither for
the load magnet has been carried out. This disk
type flux pump yielded 70 mV of voltage across
its terminal and 10 A of current through 8 mH
load magnet which was the field winding of 20
kVA class fully superconducting generator within
12 seconds. This output voltage of the new
superconducting flux pump is about 10 times
larger than that of the previous work. Moreover
since it is easy to stack the disks for the
supercoducting  flux pump, the high voltage
exciter for the 1 class superconducting magnet
would be expected to be made easily.

1. Ag

ZAR vy e xE HAHME 4ed 9%
22 AL FIHok gt ol fiH Yo
2 7R g AFEQHE Ay niaves] A
A Ao s AFEUAY SHAE I
Aol #ir}, 2 AFRYAMY AdREL 4L 23
EAE Az wde] Aot o] WY gA
AFEYL AME A F= ov] wpy o A
HEQME mel 54 dede) M3 & B4
oz AA=R i1l

oy 2AE viadiEe] o4 Agen A
% B¥A AR AMSEd R 2AR viadE

4 AREQHe YaglA S0 EY2 Yug ofx
RhaES 98 duo] 2 AFEYMez o
MY+ YA B BTY, EYx Hx= g 2
AR vtadlEs JFAF REF AW ITAR 2
42 A¥E B9 4 A ol ge 2HE F

Ha gEel FHE AL $rs19 AGALR 2

& A pae ¢ fgdt JAGE A=
AAAde] AR AFS FIANAE €849
HAANE U2 & gon AFAF REFE Ao
A¢ AzxMe BYass) do.

24E B2 HR e, 29 Ago] FHot o
A &mrb =eoe e gRez AFAG[2~4]
B eReAE o &A% #HA347] A3e] 20 kVA
# ARAE dAvle] AAALE B2 AgdE
tiaye 139 235 94 ¥ES AF AY
@ A%g dFEAGE. @ F d23e 8 v
Nb utehg AR se] APz APdAR F 4 B9
gzag Ads d7std &9AHgtE kolnA 3
Ak EANME A8 Nb v 8 wjng NI
AAE A9 2 g A AE2 dAAUE W,
16 W7l #¥= dZ49 5 2§ ¥¥9=2 428 3+
& vasigv.

2. 2% FH2 @gx9 32

2AE BAL WXl 23 RIS HAVE
A3 F2EF 2g 194 YeRc. a9 2=
EYA Axg gugoy, FHA WEZ4 o4z =
U FAA AAHAR 229 FEUEF Fols)
g8 ML ALHAT. A aAYe AgH
NbTi 2AEM9 JAAEE 4 TAM 102 A%
R, AASE 2008 F A9 viadlEs} AYE A
A9 948 A3dch AMel= 8 A9 A3
ANAYT 239 ol 8 mmolth. AN X3

- 86 -



AH&E 147 Telw, A44H#7F 10 AY 9 33 &
]

e 02 Toldt. AT F4& 2%

4 A
o HAR oz YL AT AAEH gu, B
3t AAAAT BFYHA PR viamvt HA:
TZZ solglrt, Nb utehe] SA4E 20 pmoln 10

pm F7e] NbTi vete s 2g dddr

92 HE = F 479 d2avt AAHYE,
ZF dazdE 8 e AFE& FAd JRIdES 8
vio} Nb whebg AAsgd. 8 vl Nb wehe A
g2 dAsigen, & 32 vje) vet] disf A s
2 Yo AEE B3Ad. 4z Yo o
dAdxgE 29 39 vepdidc et @ oo WA
€ 312 em® o]}

H&e 20kVA H2AE E714As AREMY
AYEl A= 85 mHeln], EA HAgN FFd=
A9 A= Y 49 ol AR B A
A& A AN

;
t
{

v ]
Atmature
Wndin
Field
windin

Exciting cofl

Fully

Generator

Magnetic
Nb Flux Pump
Support SZI
Di sk .

N S \\\\i "'1' ]

Core / :
oy 1 HERAe] F2E
3. 44 43

A A gGee) daz dde g 4 R
A& AAANY AAE4E AYPaAct. ¥
Fe TIWY A4 dst AL v ¥
231, 100 rpmel Al Nb ¥} 32 Wig A¥s 92
¥ A4@29) FY2 ¥UE o AFE MR
4% 43 19 59 Jehudd. 29% 2%,
Y2 HTe AX AFE 239 42 AF(0 A
2o 2A vebgeel, ol Nb wehg 448 F&
NbTi ¥hete] FAAF AHESA A7) HEon
sttt &3 AHE NbTi We] ¥ AF

Supercouducting

200 taeltisg Celt

Hqusuheliq) ’

3nn

R

Cin i teitial

Oy 2 2NE YA PES ddx

©

N
N

8 - Series 881 4d8aries 885 12P-28
{88) { 3258) (168 - 2°P)

a9 3 HY2 HE a3y 44 Adx

Supsrconducting
Field Coli

RMS-DC CONVERTER

]
VOLT METER

Supezconduciing
Armature Coll

[4

i
i
i
i
i
L h
Flux Pump | Supercoadectiag
Generator

9] 4 BEa HE &Y AF &3 Adx

B2 e F Agoz TR, 4 ARE
0 A2 FA3E AP A/E ATFAFE=ES
Hol dAE e {FxHAU

2Y94%#9 F7H8, & E9AYe QARG T
ANAAY JALEE UMY FotEn. 4R
AHE 7MY F39 ASdES} Foska, 1
2hA) Nb dhebe] AHed e wxe] Friste] &9
Aol Fridoh  wH PASEE FAAANNW

.487...



dvdt WM3ge ¥4 F e
SAF{E 2AYAIN L o] A
ARAFE FAaANA 9,

Iy 68 AAET 200 romAl, FF A&YUEG
Foa W2 AXAF BAE Vel gt o
23 F 3& 2398 A4 165-2P oM E g
23 ¢ Foks ALY 8S YHEHNo 2 v Ax
BAHEE & 7 Ao, Y&z ) FHo] 38 @
AE 328 YudMEesiy AXAE} ¥ g2
AHE AATE o= AA AHFI AHFIUM ol
B AFANSd #AH7 dfez= g
g AA AFE A4S E 50 pmadA JAAHFS
10 AR 3¢ 9, 43 Aoleh

a8 7S %E JAERAN FF AH5URY w
€ 2949 848 Jedg. Jd 29 Age
ARAHF 25 A, AAEE 200 rpmol A 108 mVe| Yl
v},

t} Nb3} NbTi uhete]
o B2 gEog &

t N =100 rpm

20 A

Pumped up fleld current | (A)

1
0 20 40 60
Elapsed time t(s)

2% 5100 rpmAl B2 WZe 2YAE 3y

T T T
40F Conection: o5 A
< N =200 rpm —— 32%
§ I —— 16S x 2P. |
5
(5]
5
&
> 20r 1
o
£
3
1=
» o -
o
s /\
1 i i
0 0.2 0.4

Flux density Bp [T}

9 6200 rpmA] EE A Paxe] AR AF

4. A&

2% B2 Wxe FHAULE Y F As
tgaayyge] 492 J2E AN AP &
W e tazg AFgste] of Yaag A A ¥
B2 AR 7 Ase B4 4¥98ad. 34
29[ 108 mVE 48 # Uden, Fu {AA
R 43 Aotk Adn g9 82 W n)

2o HYALE 42 4 dYo} AANAHFA
e el SAMez vyl o FAYPL £Y
2 HE YR 444 98 AH4d NbTi dhee
A AE AHgdtd X" ez JidEd. &
g frg vaz gdz 438 o, I
Fz7} st A #YAY 2 AXNAFS 23
o] gol¥ A& HUAATH

ALl

1. L. J. M van de Kludert and H. H. J. ten Kate,
"Fully Superconducting Rectifiers. and Flux
Pump%," Cryogenics, Vol. 21, pp 195-206, 1981

2. 0. K. Mawardi, "Armature Reaction in a Flux
Pump,” IEEE Trans. on Magnetics, Vol
MAG-23, No. 2, pp 587-590, 1987

3. Van Beelen, et. al, "Flux Pumps and
Superconducting Solenoids,” Physica, Vol. 31,
pp 413-443, 1965

4. S. L. Wipf, "A Superconducting Direct Current
Generator,” Advances on Cryogenic
Engineering, Vol. 9, pp 342, 1964

5. 1. Muta, et. al, "The Effect of Excitation
Methods on Electrical Characteristics of Fully
Superconducting Generator Model,” IEEE Trans.
on Magnetics, Vol. MAG-30, No. 4, pp
2030-2033, 1994

00

o N = 200 rpm
L Connection:

—— 88
—— 328
L e 165-2P

501

-

Maxmum output voltage [V]

0.2 0.4
Flux density Bp [T}

Y 7 200 rpmA] EEs HWxse) &9 g

...88..



