2001 A URS] =53

RERRERE

rr

SMART Wzl 2 ol BHs s NASESg7e) Sy 0 Ay

Test and Characteristic Analysis of Rotational Speed Sensor
for SMART Main Coolant Pump
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Abstract

In commercial power reactors, the rotational speed of the RCP shaft can be easily
measured by using proximity sensors installed near the RCP shaft in the air. On the
contrary, the proximity sensors can not be adopted to SMART MCP because the MCP for the
SMART is a canned motor type and the shaft is located in the closed motor can filled with
the primary coolant under high temperature and pressure, This paper describes the
electromagnetic finite element analysis(FEA) for the design of common core-type and
separated core-type rotational speed sensor(RSS) for SMART MCP and compared with the low/
high speed characteristics of prototype RSS. As a result, it is shown that the

characteristics of prototype RSS have a good agreement with the results of FEA,
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X 1 Fo]FF5F RSS AAAY E 2 Fo]Ea]d RSS AAA}eF
3 A # 0 ~ 3,600 [rpm] 3 A # 0 ~ 3,600 [rpm]
Z 7 EgojuE B4 Z = EgojuE B4
3 3B $0.25 [mm] R $0.25 [mm]
A A FAE 600 [turn] A A FAE 1,000 [turn]
ARG 0.78 23 & 0.78
HAAF | 2x18.75[mm]=37. 5[mn’] HAAZF | 2 5x25[mm]=62. 5[mn’]
Z 5 Neodymium Z 5 Neodymium
Z 5 2 = Z 5 23
cg _"l_ X} Hrec 3 cg __'l_ Z]- Hrec 3
A B,, X 0.4 [Tesla] A B,, x 0.4 [Tesla]
Tc ~ 340 C Tc X 340 C
Tw ~ 200 C Tw =~ 200 C
A =5 S-12 A = S-12
A ol | F A 0.5[mm] A o F 4 0.5[mm]
= 9] 12[mm] ¥ ol 11 [mm]
MCP Neck SUS321, p=1.003 MCP Neck SUS321, p=1.003
Can SUS321 Can SUS321
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-Boundary Condition
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Transient Magnetic

23 A4 A=

90 [Deg. ]

43 A9 7

45(N1), -135(N2), -45(S1),
135(S2) [Deg. |

3 A 2 E A XY-Plane, 11/12 [mm]
BAAZA Dirichlet
Airgap Y Rotating Airgap

Coil External Circuit
Resister 1,000 £Q

Coil Resistivity

0.175e-07 [ Q2 - m]

parameter
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RPM
. 50 400 900 1300 3600
Y. &9

time step, sec 0.01 0.001 |0.0006 | 0.0004 | 0.0001

time limit, sec 2 2 2 2 2
time step No. 100 100 100 100 100
No. of iteration 100 100 100 100 100
precision 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001
peak voltage, V| 0.19 1.6 3.7 5.3 14.7
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RPM
. 50 400 900 1300 3600
2, 29

time step, sec 0.01 0.001 |0.0006 | 0.0004 | 0.0001

time limit, sec 2 2 2 2 2
time step No. 100 100 100 100 100
No. of iteration 100 100 100 100 100
precision 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001
peak voltage, V| 0.17 1.38 3.1 4.48 12.4

Voltage [V]
8
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I8 10 Fo]E2]3 RSS2] 50rpmA]

I8 9 Fo|ZE3 RSSQ 50rpmA]
713 = (25) 7184 =P (25)
2 11 Fo]ZE3 RSSE] 50rpmA] 8 12 Fo]&2]3 RSS2| 50rpmA]
718 =18 (43) 714 =8 (45)
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[ T CwiF (10, Faam ;K Type ;| B CHI §
Dy © [1N115]
Hokd OFF @ MADMDGUR
% 16 3] RSS2] 3, 600rpmA]

Stepped q 2001/01/30 04:21:21
CH1=1v CHz=10v 10ms F div
D 11 © (10msg/div)

DC: 1001

HORM: mnks /s

=Filter= =0ffset=

Smoothing : ON  CHI1 0.00v
BW ! 20MHz CH2 : 0.0v
217 3o
22157
+X o

=Record Length=
Main ;10K
Zoom @ 10K

=Trigger=
Mode | AUTO
Type @ EDGE CH1 &
Delay : 0.0ns
Hold OfFf : MINIMURM
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