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Arrangement of Permanent Magnet and Reed Switches
for Control Rod Position Indicator of SMART CEDM
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Abstract

The reliability and accuracy of the information on control rod position are very
important to the reactor safety and the design of the core protection system. A survey
on the RSPT(Reed Switch Position Transmitter) type control rod position indication
system and its actual implementation in the exiting nuclear power plants in Korea was
performed first. The control rod position indicator having the high performance for
SMART was developed on the basis of RSPT technology identified through the survey.
The arrangement of permanent magnet and reed switches is the most important
procedure in the design of control rod position indication. In this study, the
characteristics of permanent magnet and reed switches are introduced and the calculation

method for arrangement of permanent magnet and reed switch is presented.
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Ferrite Bonded
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Cast ALNICO )
Ba-Ferrite Sm-Co

) ALNICO Bonded Magnet

Sintered ALNICO .
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Fe-Cr-Co
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T Br(G) Hc(Oe) (BH)max
Cast-Al 5 9,500~ 13,500 570~850 3.0~6.8
Cast-Al 8 7,500~9,500 1,380~2,150 4.8~17.0
Cast-Al 9 10,000~ 11,000 1,350~1,700 9.0~11.0

Cast-HiMag. 13,000~ 14,000 700~800 6.8~8.2
Sint-Al 8 5,500~9,000 1,100~ 1,600 2.0~55
Ba-Ferrite 3,900 ~4,200 1,800~2,200 35~4.1
Sr-Ferrite 3,800~4,400 2,200~ 3,900 2.1~4.6

Sm-Co 10,300 5,700 25.0

Nd-Fe-B 11,500 10,500 30.0

Bond Magnet 7,000 5,300 9.0

# gojAld

- Br(GQ) : #F5A4E = (Residual Magnetic Flux Density)
olgZ Mol oA AAY HEE Joz WS wo AEUE Y Gauss
- Hc(Oe) @ 2AE (Coercive Force)
E3hA AA 7 & O ASEEE Jow she Bad A B @9 Oersted
- (BH)max : ol A%4 (Maximum Energy Product)
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Curie  Point 310~340TC
i 582k 1007180°C
g = 74~175 g/cn
% = Hv 600
2= AF -0.170.12 %/TC
Recoil F4-& 1.1
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Inert Gas Lead
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Contact Material Rhodium | Min. Breakdown Voltage 300VDC
Max. Contact Rating 10W Max. Contact Capacitance 0.4pF
Max. Switching Voltage 200VDC | Min. Insulation Resistance 10" ohms
Max. Switching current 0.5A Typ. Resonant Frequency 3kHz
. . 7
Max. Initial Contact Electrical Life 10" (5VDC, 10mA)
) 100m ohms
Resistance (Resistive loads) 10° (100VDC, 100mA)
Pull in Value (AT) 23-32 Test Coil TC-0502
Min. Drop out Value (AT) 6 Features General application
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500 Turns of #40 AWG wire
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B" = x°H10"= 4z x 10 )(10HH = 0.0126 H (1)
Here
B" : Equivalent flux density
p’ o A FAE
H : Magnetic field [AT/m]
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Bow = 0.0126 ( ) = 13.05 Gauss (3)

0. 0222

Bhign = 0.0126 ( ) = 18.16 Gauss (4)
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Permanent Magnet
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HAa 97 AE5EE [Gauss]
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