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m Background

@ Integral reactor under development at KAERI

@ Operation requirements of integral reactor
e Soluble boron free operation
» Use of nuclear heating for reactor start-up

* Development of CEDM with fine-step movement capability for fine
reactivity control

* Needs to measure control rod position
B Objectives

@ Development of Pl and APD
* Design of magnetic field concentrator (MFC)
» Selection and arrangement of reed switches
* Design of magnification device for angular position detector
» Design of electrical circuit for output signal

‘Q.K A E R |



— System Description

m Control Element Drive Mechanism (CEDM)
@ Raise and lower CEA
@ Ballscrew type mechanism driven by step motor

m Position Indicator (PI)
@ 4 channels, resolution : 20mm
@ Using reed switches and permanent magnet

B Angular Position Detector (APD)
@ 2 channels, resolution : 0.25mm
@ Using reed switches and permanent magnet
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— Reed Switch

5 " Inert Gas Characteristics of the reed switch
| / Lead HYR-2001 (Type3)
L ‘?E-.I-'!
' T Contact Material Rhodium
g H
\“::E;E‘.b Max. Contact Rating 10W
D
. ) . Max. Switching Voltage 200vDC
Magnetization of reed switch
Max. Switching current 0.5A
D, o
T - Pull in Value (AT) 40-45
=0
(B
1= Min. Drop out Value (AT) 6
o
Min. Breakdown Voltage 300 VDC
. Max. Contact
FA S Capacitance 0.5P"
o @l 2is Min. Insulation i
= & Resistance y ohms
= Typ. Resonant 3kHz
-~ =% = Freguency
wl &l | = Electrical Life 107 (5VDC, 10mA)
Dimensions of 2le (Resistive loads) 106 (100VDC, 100mA)
reed switch | Test Coil TC-0502
HYR'2001(Type3) Features General application
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3D Model of Position Indicator

® Check of interference between
each component before
manufacture

® Check of configuration
@ Check of fabricability

Using I-DEAS Program



~— Alrfangement Of Reed SWIICNES

Upper Limit Switch

k]

MU Compact arrangement

%% « Serially wired two reed switches
MU are located every 20mm

4l * Range :

] DU 0 step (Omm) - 34th step (680mm)

* Precise resistors are behind
Lower Limit Switch

terminal striE
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Upper sun gear

Holder of planet gear

Upper planet gear Magnet

Connecting rod Reed switch

Lower planet gear =
j/Lower sun gear
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L// Holder of planet gear

Lower planet gear

| — Lower sun gear
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: Magnification ratio (8)

: Number of tooth of upper sun gear (30)

: Number of tooth of upper planet gear (25)
: Number of tooth of lower planet gear (30)
: Number of tooth of lower sun gear (32)

=

w

i
Z
ZZ
Z
Z

IN

‘(D. Korea Atomic Energy Research Institute



. _____Reed owiches rolderin APD

Installation hole of reed switch

Reed switch holder

7 Bolting hole

v Easy installation

v Easy maintenance /

v/ Easy calibration

v Vertical mount on APD
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Photograph of upper
pressure housing
assembly and position
indicator assembly
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— Voltage Divider Netwo

+H5 VIC siaNar— LiMIT LIMIT
GND 00025V [yt SIGNAL SIGNAL Ra + RC X S\I

7 - I Y/ B A V0: m/in
R, +R, +35%R;
| where
I L o V., : Applied Voltage (15VDC)
UPPER LIMIT SWITCH V . Output V0|tage
i
R, : Resistor (600 Q)

R, : Resistor (1000 Q)
R. : Resistor (40 Q)

SN : Steps Number of Reed Switches

» Step-wise analog output signal :
3VDC-9.8VDC

e Increment : 0.2 VDC

LOWER LIMIT SWITCH

D ~20rn

Reed Switch =~
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R o d R od
Position
(mm) (V) (m m) (V)
0 3 360 6.6
3.0405 6892
20 3.2 380 6.8
3.2432 .8919
40 3.4 400 7
3.4459 .0946
60 3.6 420 7.2
3.6486 .2973
80 3.8 440 7.4
3.8514 .5000
100 4 460 7.6
4.0541 7027
120 4.2 480 7.8
4.2568 .90514
140 4.4 500 8
4.4595 .1081
160 4.6 520 8.2
4.6622 .3108
180 4.8 540 8.4
4.8649 .5135
200 5 560 8.6
5.0676 L7162
220 5.2 580 8.8
5.2703 .9189
240 5.4 600 9
5.4730 1216
260 5.6 620 9.2
5.6757 .3243
280 5.8 640 9.4
5.8784 5270
300 6 660 9.6
6.0811 L7297
320 6.2 680 9.8
6.2838

%
6.4865
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Conclusion

We have experience in all design processes related to
position indicator

Development of magnetic field concentrator (MFC)
New arrangement of reed switches for position indicator

Confirmation of performance of position indicator by
magnetic analysis and experiments

Conceptual design of angular position detector was carried
out.

Two sensory system can be effectively applied to integral
reactor

Environmental test of sensors should be carried out before
application to integral reactor




