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Abstract

This research is to development advanced health(condition) monitoring system of superconducting
motors. Development of advanced condition monitoring systems offers the prospect of improved
performance, assessment, and operation, simplified design, enhanced safety, and reduced overall cost of
advanced and next generation superconducting motor. For advanced and next generation superconducting
motor design, the opportunity exists to develop and implement real-time and continuous monitoring
systems by integrating wireless and computational technique.

Generally, condition monitoring and control of temperature is essential for managing the
superconducting motor components, rotor and structures. In this research, development of advanced
monitoring in low temperature and high speed operating environments offers the potential to greatly
improve the control of harsh environments. In conventional method, slip rings have been used to
acquire data from these sensors. However, the increase of sensors leads to vibration of the rotation axis
and noise signals due to kinematics contact. In this study, the wireless data acquisition technique was
employed to develop more stable monitoring system adequate for high speed rotating system.
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Fig. 1 Slip-ring installation
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Fig. 5 Schematic diagram of experiment set up

Fig. 4 Wireless transmitter attached on the shaft

Fig. 6 Wireless transmitter

of superconducting motor

831



2004

oo

21

4, A
41 29| HIAE H|=oMe AEAD
4.1.1 20 w2 ool &Al7|

Fig. Ao Ao ®ol H2
¢ e A thole
tloly 18-S e Aol

HA, % A EE7F e 3745
H AEol FejWsts s w
HEE AAAZ e dlolHE

AlZFste]l dHolHE F7Al e
Bl A&EEE dA&HHom WA
tolHE #H5 stilth dHole SHAY 2y 3]
AFE 0~1500rpm7HA] WA BIA| A7 A &2 07
tolH & FAlskd .

RE7F ARG E el A9 ZH2F500rpm,  1000rpm,
1800rpmo. 2 3| e wf FAlEE REAA Ho]
HE aglolA B upel o] 3o ®ist
wel G Ao WA ga 9lom, ol V&
o] £HP S o] &3 oy 5% ]*E*‘(2l8model)
o ZAzte} vl & w 7 %’*NOM A5
tlo] B e 0.5286VE FA 527 E B3
Alg dolg el FHojxlel 7} oooosv& Ag e
(1K= gHitsls o AlA R A ghe] W efel WA=

5] 5 SEEE
7—3— 15

Ly

f

i

rl

_4

Fote foeE FEs AME 7hes s F1skSl
t}. Fig. 88 H9] H|AE W oA AHPAAS
el Aejt)

412 Halol| w2 dojg &4l
Fig. 9= T4 £ Age] wa =44 b

oJE1Z el o]t

WA RE Fael FA £ AR A
A b ohe, Aglel wel dolE $44 Al
gl A4 s Bay) dd 94
2 oEaEA AsHon HolHE S
o ZeE Helew AuE @A P £44)
AR E HE B 30m AEAA G
o 4415 Apolo] FolZol f1e A)HlE &
0] Fbsgon 3om ol4e] AglelAs ol

H7h 2 auA e 2y R4 S5
AzEOA £ 7H8e) el Aol wel
SadolE e sl=dA Fol the dge vehd
A epgkrl. md 4% Aol ZAe)E Mol

gtk golgel £A1E B9 deole S0l

832

7hegt A7t gobAl= &4% gl & 5 A
. B AN UEE Roh 2% Y 3
o A7t 30m°]141?a/‘1 71E] FAE ol &%
P e 2 ow RS B4 B
t}.

A, T4 FRAANA A5 dlold @ge
A Bl we A Aot nhkrhA 20,5286V
0.60 T T T T

———————— RF modem
0.58 |- —— 218 monitor |
0.56 .
S
T 0% .
§ 0.52 - - - -
0.50 .
0.48 .
0.46 . 1 . 1 1 A )

0 20 40 60 80
Time (sec)

Fig. 7 DT470 sensor signal due to the variation

100

of rotating speed

0.64 —————————————————1———

—— 218 monitor
0.62 - 4

0.60 |- -

Voltage (v)

0.58 = - - - .

0.56 - -

0.54 1 1 1 1 1 1
0 20 40 60 80 100 120

Time (sec)
signal due to

140

Fig. 9 DT470 sensor the variation

of conveyance distance



2004

24 BA 54708 Bd a8 dolge] 3
gatelk Aglel webd BUHINEAK)e
M)A Eehs ghom FE8 A8 AsEe @

st

o] 2 20~30K Abol& FAEA R A vk
ol = AAMZF AFdE 2% WHE 150K~280K
o8 2HE HE WY Ho|A nlwd %7}
E2 Hio TAIE 98] AME

2 A E AA dFeNAe] 100vEE =
Ax BHo LS EUEHE] HEHH 2
g tolot AAE didez HA3s 339l
o \A o dHolH F52 AlARS AA B
Holl Al &3 A Alele] AVEZE AW F
ol AXsta 2% BE o Ay tio]
o= AMoA HolHE FAAr A me]
HAE WZolA A3 Wy sz 7]&
o] Model-2187 0] ¢} 7l FE Aol A4
2HS AREEte] FAlo FAISHHA 7 oHlolHE
Hla 4519

Fig. 10> 100v}2 5 A4 2d% ZEo| 3|
A A2 Elol A, 71£29] Model-218 monitor 7H]|
e Aot T FFA A 2ES o] &
43 A4S YERdH Aol
H B ule} o], 719 Model-218
&3] FAIg dlolH gk 0.5301VE
Al A 2~EE AL =A% o]
AFgk-2 +/-0.0007Vi a2 Ak
Lo glo=m FEsh ?42‘&3 M &

L)

‘jg va _j[)]n

=

1>1\1_&_*_
OLrWﬂ
o
o}'}_‘_l
FO%

ne oL o x>
-{>FE£-[D
}.E-h

32 7

g

Fig. 12, 13

a2

rlo
JW' g
2
™ o

> lo
1 rlo
RN
RS-

o

[nt

& tole= *ﬂ*H H 1 Fig. 113} 2
125 719 Model-218 =4 AH| 2 5-H
Aol Fig. 138 3 £ AJA"O
A% Aoty 7]Ee] EUEE gy
tlolg] MEo] o 3Hz HLolm FA
A 2~®e 60Hz A =0t}

=

o 2 U Iy L

L A T
e ook

833

Iyl BiE ukel Zol, JHEs 9
HEo| A A E5a A|2EY =A
5% |

=

o)
$ A% AnRge vehigon, A F5A

=
Model-218 =4 v 2} H] L3

Azdel 48 b St

0.545 - ——— 218 monitor | 7

Voltage (V)

0.525
0.520
0.515

0.510 1 1 1 1
0

0.535

0.530 -

rrrrrrrr R/F modem

20 40 60 80 100
Time (sec)

Fig. 10 DT470 sensor signal in the normal

280
270
260
250
240
230
220
210
200
190
180
170
160
150
140

Temperature(K)

temperature

Fig. 11 Position of DT470 sensor in
superconducting motor

Sensor1(Wireless)
,,,,,, Sensor2(Wireless)
Sensor3(Wireless)

LI B B B B B B B B B PR B B |

1 1 1 1 1 1
0 200 400 600 800 1000 1200 1400

Time(sec)

Fig. 12 Temperature of superconducting motor in

operation (218 Monitor)



2004

280 ' | :
a0 [ :
260 [ :
250 o - ‘ ' :
240 L E
230 | :
20 L :
200 :
z0} B
190 [ o
180 [ :
10 [ Sensor 1(218)
wol | Sensor 2(218) ]
)
1

Temperature(K)

150 | Sensor 3(218

140 1 R R I R I
20 22 24 26

Fig. 13 Temperature of superconducting motor in

operation (Wireless system)

WA A3k SRR
HUE nAsy] Astel nsI WA 4TD T
M S5 AAE T S

WAl e mel HAE wWEolAe] A
F4 g 44 2E o]

7
2147] el A AL A
S&71=ME AAdde] AgH] A

=
A%

<
o

834

HIEH
(1) Sung-Chul Lee, Ji-won Seo, 2003, “Remote
Measurement for ECU Self-Diagnostic ~ Signals

Using RF Wireless Module,” Technology Research.
Vol. 34, pp137~146

(2) Hack-Sun Kim, Yu-Song Yun “A Study on the
LAN RF
Transceiver System,” Korean navigation institude
Vol 6, No 4, pp296~306

(3) Kwang-Seok Yun, Joonho Gil, Jinbong Kim,

Hong-Jeong Kim, 2004, “A miniaturized lowpower

Analysis and Design of Wireless

wireless remote environmental monitoring system
based on electrochemical analysis,” Sensors and
Actuators B: Chemical, Vol. 102, Issue 1, pp.
27-34

(4) Won-Suk Jang, Hong-seung Hong, Dong-Myung
1995, “A Study on the

transfer system of the remote medical information

Jung, Byung-ik Kang,

using the RF Communication Network,” WonKwang
Bionics Vol. 2, No. 1, pp. 41-52.

(5) Ock-Bae Hyun, 2001, “Superconduction material
of High temperature,” Metals and Materials Vol.14,
No. 4, pp. 19-29.

(6) Lake Shore “DT-470 Installation Instruction,* .



	Paper List
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장

	Author Index



