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Development of Control Rod Position Indicator Using Reed Switch
for 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. In this
study, a thorough investigation 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. A design of the control rod position
indication system using reed switch for the CEDM on the integral reactor SMART was
developed based on the position indicator technology identified through the investigation.
The feasibility of the design was evaluated by test of manufactured control rod position
indicator using reed switch for SMART.



FLAZ SMARTA 220]= Aloj& AAAA 7= AT A
S FAMF st w2 A IS Aok gk o
A LAz SMARTAA Bo = sk AAA 7= 7] F& 2ol 2306 AAAA7] 9
oA g 9 9 IRE 45g HES AA AFE ok ) B AT E FERo|

2% RSPT(Reed Switch Position Transmitter ; ©]3F RSPT) Feje] XA A]7]<
A#H7)|4S vgor AAFARE SMART &3t gleA29xE o] &3 Aol 9x%
A AAsEA T =g AlZE 2 =29 A E o] &3 Al XAV A

Al

A A T
S fdte] FTFAA S ol TATNEA FERAAE o] &F AAAATANA EHEH= AAA

2R 0] 31

2. RSPT Alols SIXIAA|7]9 7]& /14

Fulsl WS A4 P AFE A4zo] AgHT Y AR ANANE P2 P T
%ﬂﬂ A42 wPPUE AR vav, BE I SYHgons T AREL A9

Q% 3, 457] ool Fulo] AAR ABB-CER 4824 A8t 94247 e 53]
A}

I ARAAA Az 7 A El‘:)‘ﬁ Z(Reed Switch) AME o] &7 XA 7|7} EHE%%O]

a1 AA gEsagAe] A



& N Inert Gas Lead

H 5

a9 2 Y= A9A9 gl=e A7)

& LHAE gl A e A A A EaAE e
Ao 7z fe 299 frg AL AAs) olg A dAHE 9 2T U
7he RO R 48] ¥l A Er. fX A A7) Srell AR fE2AE o
FAMe AA w49z QY AYES H8qoz FAAY L oo me Agoz

3. A EXAAE o] &3 Aol E AAAAZI A A4

SMART CEDMS] =292 ol &8 A% 14471 19 35 o] /155 Haole o
o =

FANE AT AR G SAolE o FFAN AAE HRGEEY) whaEe] HAE o
291218 olgal dAst] Aol Re AXE Sk Aeolth. FFAN 0] Ao Bt T Fohm 91
welE dold 4 5 AR HEAIAE F ALY 2HF Y=

Aoz
&

L1319 Bl Ak ol Do A4k, 8 o) AT A1l GBS el ol5e

o
gy, oA dE PlEafA] 22 HIAEAl & S0l A H Tk FRA

gl
ool Ay, EAAE o] 8T Ao AAANTIE FFAEETe] 2HE

Ac)
it

s}

o} e47) 2 %

BEge] 141S T3] 918 1207 ok 60" A CZ teev] 9ol AhE Ao} s o] A
2 Agatn T Al e AMeIN Qe AEE BAs mAREAFS ABAAT. AN o
of 4AF PEAIAE AU 949 AFEL HuFon BT, vl 4% GFAN] AT
sRle] EAEA e PuaAAT Bal 2 A9E dulaid o) Agvi 2o BlEagAg



B AAAAN AN %A le] Az A7AR ol
NEQ Agto] Bk Bk ARANAA FRHHE 9K A5
A4 B Goz Aol AAAAY] Aol F WA e=sgAst EEA AHT o] Auk
2o @A) ANE AT Ak ANAA/NA e AsE AEE AANA A sof Slet

2

23]

SIXIXIAIDI

SIXIXIAIDI

SECTION C-C

g9 de] RSPTE f=xgxs ddz wixste] g=x9x Zo] olste] RalsS
A& 8lrh ol#ld 71E RSPT| 2=s9A] widyxe nAzgdse] 58 Aods
TEAATE ashe AEI AAAGHE ATsH X BN ofdet LTl AT 9l

[ = = ‘ |
L === =
/7 \ T

AYEH  yE BHAIY EAGY AUGE  AEAGH JCAGH BB £ a5 SNAH

29 4 AAAA] A G



+102 SIGNAL LIMIT LIMIT
GND VDL OUT STGNAL SIGNAL
7 T [ETF TG

10K2 — UPPER LIMIT SWITCH

1200

& LOWER LIMIT SWITCH
W e (I s

LIMIT SWITCH

" 5 AR EHERE

A& o] &3 Aols AAAAZI AF R Jx 29
g AAAAZE B =2 X (ALEPH HYR-2001) Ao 94
(Neodymium Iron Boron, N35)2.2 FAH, & 87] ot wjxd JFAL BEXAF
A o] ol AHAA Hol AAE A FskEsS sto] AloEe] AA AAE A
o AIXAA7] R A 8] el 4747F A A E

7] AFAE= 2] g= 294ATF 3 A5lo ' o] Fojx A 61
il 2902 7F g gom | 4R B sk @A 29AE 22 144
U =2 AE A6 fsiA ghe HIAAAl # 9o Y= 29AE wdsta
= Yot Ags AZdste] AGAIZIY o] HA fAdHE e

7

X

N
S
2
o

[>
)
to
-

N
=
N
N
)
%

2

i
)
¢ (B

rlo

RS
BN

i)
it
2
=
o
Ac)

EagAE G ) EE A A7 28A ol Aol olBA B4 fANEE F
o AN GHAE PessdNe Ao AAn BralRe] o8 AH o] Qo]
Zzte] BlEsgiAe] Bye] FEHE A¢NEI FHAT,

%5

TAFReR AFE YEzAE ol&F AloE AAAATIEY FAWS=
s . ZF 20mm vieh X E g =29 Aloledl = 120242
Ae AA sl 7—} AAA EHE= A AA AE7E 007V A2 583VelA

-
o
do
R
>
N,
N,
o
—_>i‘,
N
N
¢
=i
112,
i
oo
N
2
o
P#
)
it
U G
o3
il

ARG, 18 62 Xﬂé‘% 47

BolFan glar 29 72 AAARshE 8Tl EeldE %’4?174/\171 X”SLZ%H Egolrh



2" 6 AlzkE AAAAT] A FA

el

WA A B 9

KR
T

oF

9 8

;‘(

dl

REE

gl ol HAAgA & = ddAAH=

o %

g

o

el
fre]

a9 8 HAAA &



a

Y 9 MAA B SEe A% % fay AN e

pa
-

AA A7) 6] G A S AR AR AN FtEoR Aol e AL
Moz &4 sttt B AN wolet AAE sHrobEA A H wAEd S
T & RS 74N EUHE AFSdY AFE e AgE 4% A # A=
£ KEPIC ECB 8315 WUSA7| =S skl AAAA79 71845 ddS flste] fAA
A7 AEA= 487 o9l 1 “LEM EEdoly ojge] F FFsta A5l W
Foll A Aotel7k N=3F s5o= S ol 7S ZHE ol &dto] 4487 T4H=

LA EA 20mmY Fs olTs FHA AAAATANM FHE= AANEE 2™ 1034

FAE S SAHAG

T2 ATHGFA (g RI-HAE WUE7]) 2 HaEde] 4

1=

DY 10 AEWE L taBde] A
24 5 34 gk 2ee o8 JTANE o FHUA 4

A

NAE AEL £ Bl As
AR ZAs AAANI A FGsE AAAG AEE uskc 1o

Zeld 54 Adae v

R

g A o] o] F 3k
A Al AArE ZF Yo W EH A AL 4709 G A 7| AA F
A2 338 11, 2912, 29 13 2832 29 140 el

= ) i

rl

wate] 71 A



L
—— RSPT_CHI
—~ A
S - - oL
0
0 200 400 600 800 1000 1200

@72 ol [mm]

a9 11 HESAE o83 AAAAZ] Adle] EHAS AdEk

S - - o oL
——ASPT_CH2.
A
S - - - oL
o
o 200 400 600 800 1000 1200

27xi42] ol (mm)

% 12 YEAAAE o] & AAAAY] Ad2e] EH At ALk

h

a
@ 6
T
L
.
~—RSPT_CH3
A
S
0

o 200 400 600 800 1000 1200
@7Ae] gol [mm]

% 13 HEAAAE o] & AAAAY] Ad3e] FH At AL

h

L
——ASPT_CHe
A
S - - oL
0
o 200 400 600 800 1000 1200

@72 20l [mm]

h

O% 14 HEXSAAE o] & AAAAY] Ad4e] FH At AL



o1

a4

A F A2 SMART oA =

5‘.:
0?#

FENAZ} G |2 5ol FLFEE V4

x4 75E B Aoe % ‘1!4 Ak} obg el AA AojE-o A A skl kA A

ol AT E Bl XA AR Fag Jfditofeltt. o]k AAF A=

A EAE a8Ete e AUE ANIHEE UEAL F e AdE AAAANNE HuE=

el 2Y P wjA g o] g3te] =2 AE o] & Alfw AANAAIIE AAAZ stoiTh A

AR S Sdte] PEAAAE oF ol 2R ARAES IR Hs
€

77
® dre AErleiel dAHAFINEA o] detow FP LG

(1] FA8& 9 b=, Aole AAAAZIe] AAZIE #4-KAERI/AR-551/99,
gh A A A 1999

2] #A18& ¢ v, SMART CEDM®| Alol%& $1AAA17] WA, pp. 105, '99 7
A ek 3] g ok, 1999

[3] Systems Manual Pressurized Water Reactors Combustion Engineering design Vol.
1, Inspection and Enforcement Training Center

[4] Systems Manual Pressurized Water Reactors Combustion Engineering design Vol.
2, Inspection and Enforcement Training Center

[5] Aleph Reed Switches - Products Catalog, 1999

[6] Reed Electronics AG - Products Catalog, 1999

[7]  AFAe] v, dAFAAZ 71714 2 A S A A -KAERI/RR-1889/98-1 7]
HEH A, A AE A4, 1999

[8] W=d, A d=s, =3 Alst, 1990

[9] Richard Eugene Kronk, Granby and Conn, Magnetic-Electric Position Sensor, US
Patent 3,906,469, 1975

[10] A& ¢ v}4, SMART CEDM RSPT Alo% 1XAA 7] HdAA, 2000 &7l

272 8 3], 2000



	분과별 논제 및 발표자

