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Development of a Prototype Control Rod Control System

C.K.Kim. J M.Cheon, S.J.Kim, J.M.Lee. J.B.Ahn. 8.M.Kweon
Korea Elsctrotechnology Research Institute(K.E.R.D

Abstract -~ In this paper we describe a
prototype Control Rod Control System{CRCS).
The CRCS controls the motion of the full length
rod drive mechanisms in response to signals
from the Reactor Operator and the Reactor
Control System. Each mechanism belongs to
either Shutdown Banks or Control Banks. The
CRCS also provides information regarding the
rod motion, rod position, and the status of the
Rod Control System. The prototype CRCS will
be used to obtain the requirements for detailed
design of a full-scale CRCS.

1.4 B

Aol FEFX Aol s e €2 FHAH AX
2 Adr a2 RE Ao NEE Po} AlojB FEH
Z1(CRDM: Control Rod Drive Mechanism)E 5%
AZ1ek. o] AAEL 4719 Aol bank® 4719 A
bankE2 tyelxct 2zt banks & 7 o4 2FL
2 FA=H son, & 3§ A & step¥ &3
oln® AViHow HER Jdd"E B e 7F=R Hof
2l bank Wiol 2 2EL avlz FAEE &o 1
FE Alolols Aolst &4 7 step oluiel glAl ).
Aol FEAA A 2”le 3 FHo &4 m=dE
EANA FEEE A4 0ESA 8. 3%H4
2Hdz3dL AR gripper 2Y, ©|F gripper ZY,
g Zdoltk, B =FdAMe 2719 Ad¥ FEIFA
48ted 21FE&AA bank FHEIAE EAE F 3
PHE prototype Aol¥ FEFA AolAxgld] #Ehed
7@}t Aoly FEAR AoAame) durdl 74
L BAHdA FHAR=C] weE SR A BE AIE
WA 7= Main Control Unit(MCU) st 8ldld &
Bye] et AR FEFNE  THIA e
PCAMU(Power Control And monitoring Unit)&
g, & =M AAEE prototype Aol Al
g Adge MCUE PLCE olgdtn 99
PCAMU%E VME based CPU(DSP) Ao Al="gl&
Abg-sta At o]@E prototype AolE TFHFFA A
ojAlagl g g Fie AL Xrig NEA] BaP
7150y 874 2 EZAE) gid AAd HES ol Fo] &
Zojch,

2 e o

D
v

2.2 B

2.1 Prototype CRCSH Zi&

LAz AolAgAe 27 AT Adzye 4G
He 87 g Aoy £ 9 WIS A4 dch
Z 3 Ade d4A 33X gz I Eeke
E vastA H5, o Ade 98 =408 HEe
42383 Hulel 29&ES vmit, olF 3 87

Fo) e AojE Hx 9 W AL 9% g A
Z 22T, AojE &% HEge T H4FE MCU
of glg=Ele] ARG £ME Ao ANErt BAH
PCAMUE EJAZ PCAMUYAE Aojd TFEAA
ol 2t Y HLE TFIA "ok 2¥2.1L JER
Q1 AR FEHX Aof Alade E5 ¥ A% 5EX
E Jehia gl

Fow
Covmety
CROM § T Renctoe T
Broskers

Molgs Generator Set

23 2.1 712#¢ CRCS9 Block ¥ 4% 3&%

A1AE CRCSYAE o3 3 AZE 4dzyE
lginta] k@, PLC WolA 99 M2 PCAMUS
&5 9 B A5E AT B TEFAV AH
Az wel & Farsteste AEEY. 2749 2o A)
B FEZXNE olgstd EDY ¥ ¥ bank
overlap +3¢] 715828 FA 7L,

2.2 Prototype CRCS®2| +4

MNANE Aol FEFAA Aoz FAL oY
2.290x yehd wlel Zol, 499 MCUZE PLCE A}
43tz 99l PCAMU¥ VME based CPU(DSP)
Ao} A2dE Agstn Uk, o] AAEL 27) Rod &
2 2709 Group® 3E 4 d= PCAMU 742 4
sled 2ol VME RackS g3t o}

49 PLCE%E¥ VME Racke:® 2% 9WHNIE
gdxg 98 Euod 2=(DITB)E AAM VME bus
based HXE dPE=2 YFEHo, YA sols B3
Az H2(Up/Down)2t Go Hx 2 Reset A1Z Fol
. §t919) VME based AeirlE Jeiaps & 33
of @ B S FHAANI AT Ao ALE Gate
Drive2 EJ €49 wgl 2d$ A=A, 3¢9
Aol dMe A & HWHE Sastd AR g2
g8 H2E dxg 297 ®uld 2=(DOTB)E %3t
o 292 &8 2dt}l o9 DOTBE AA ¥4=2 2
Wale AEzde g/Mged uv AJEst g
Power Moduleg AleldiAHE A}E§ 34 %3 F
F712 FAHAAY, AFe A=) FHoF Aste] A
FAMHCT)E *&3tdm, Alelagl2aHe 23RS
AAs] fleted ARAM(HPTIE Argsiith, VME
Reol 9B N3l QeHo]Ar AEH2 R=(TB)

- 2182 -



E AMgsled sl e, txg 4/28 A3 Eug
B=(DITB/DOTB), °hdEa 4E4as Euldecs
(AITB), etolnl 7488 vld BE(TCTB) $olt}.

a2y 22 AAE CRCSS #4

2.3 8% meoiMel B Simulation

Algel kA Pl Ae]r] EAE et YA
o] F3& Matlab® o] &8t AEHoldS Pl
¥ 2.33% go] 29 IY et systemS F&
stan, Aol ¥ el&(withdrawal) 4] 780msec(#H o} ¥
o] 1step ©°lEstedl 2adE A7) EU%e 53
simulation 232 28 240 29 F31 Ut}

. .
A L B e
fof 2200 & o2mio

i . ';;/ . ’E‘?‘“}:
t _*3 o ts{ e f

£l 7 Te

14 2.4 Simulation 23

e vepd wigl Zol, df AFA=Z Full
Current® 40 amp, Reduced Current® 16 amp

FAch 0¥ 24904 o|FAEE BY, 28 3L o
2% B8l £¥-armature’t £F-pole® 15.9mm(A
ol lstep °1F AEDE ol¥sle AL olF
gripper AR 2 EHUY drive rod 94 15.9mm &
grte g AojZe] Istep THE AS olE8lHU S B
3 Tt

2.4 Prototype CRCSE 0|28 Alg

AlA# CRCSE olg8lad 29 AlolE FHF A
9 AN¥EE& gasict 2o Aoj® FEAAE Group
&2 3 Bank Overlap &8 & 83t7] fabdd 2719
A Ay FEFXNE HAGen, ol 379 R/L
e 148 me Aog FEAAE FASYE. 374
9 R/L %8t A FX Gripper 2Y, °lF
Gripper 24 2 €8 IY S 293 ot}

2.4.1 NggEx 74

a¥ 2.5 29 AERAY FAEE Jed He
2, R/L %3¢} 29 CRDME Egsla g},

Roof Fan

3@ 220V JRSNA, Power Converter #1
o f N AL
B A Zig-zag Powar Convarter #2 s
~. <. TR PLC

Operator Cansole

VME #3
29

VME #2 S Lk
FEHN

Power Input

3¥ 2.5 A9 #A FE=

CRCSe »1e& Adsr] 98 Aoly FEaxe
Mockup2 228 2.6% #e F2E =Ho glon 1
Stepd] Zolx 16mm ol #HA gripper 2Y L 8A
2 ozsd 1.6mm A8 S0 EE dAsel ot
AAHez |88 £ U Step ¥ & 20 Step©l
o, Asigte] =g3std sAIdeg HPgol FASEE
Aztslo] vt T3 A AR @A i) A= gl
= AojE FEFANY RatE sl 130Kg(20Kg
6715t 10Kg 17h2 74)¢ ¥31& dAzeg ¢xg
F U= g AFech AR Aojy FEFHL A7
el BA4& ® 139 2n, Aoy A Az 4
Y S3e 747 ol e £AME B olFo] A
=23
7t 1% £M(Step 2~9 ¥HE)

1) ¢ 8G Coil Energized to 4.4 Amp

2) : MG & 8G Coil Energized to 8
Amp{11.6mm)

3) © 8G Coil Decnergized( | 1.6mm)

4) : Lift Coil Energized to 40
Amp(116mm)

5) ¢ 8G Coil Energized to 8
Amp(11.6mm)

6) @ Lift Coil Profiled to 16 Amp

7} © MG Coil Deenergized

8) : Lift Coil Deencrgized

9} © 8G Coil Profiled to 4.4
Amp(|{1.6mm)

v A @A (Step 2~10 )

1) © 8G Coil Energized to 4.4 Amp

2) 1 8G Coil Energized to 8
Amp{(11.6mm)

3) @ Lift Coil Energized to 40 Amp

4} @ MG Coil Energized to 8 Amp

5) © Lift Coil Profiled to 16 Amp
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6) : SG Coil Deenergized(! 1.6mm)

7) : Lift Coil Deenergized (| 16mm)

8) : SG Coil energized to 8
Amp(11.6mm)

9) : MG Coil Deenergized

10) : SG Coil Profiled to 4.4
Amp(l1.6mm)
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