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Development of DDRCS(Direct Digital Reactivity Computer System)
for Low Power Physics Test
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Abstract
DDRCS(Direct Digital Reactivity Computer System) made an improvement of broken line of
circuit in comparison of the current Analog and Digital Reactivity Computer Systems.
Moreover, because LPPT(Low Power Physics Test) can be performed with Power-On
simultaneously, it gives great advantage in saving of working time. DDRCS makes that
reactor point kinetics equation is processed by software system of personal computer and
data communication type was digitalized concurrently. Therefore it is a big merit in a
operational point of view solving error and calibration caused by the analog type
equipment, making a reliability to operator, the real time on-line monitoring, and raising

the Man—-Machine Interface
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1.1 Setup

o] w47+ DDRCS AH|E &t Has 4% geves A5t A7 & 2738
t}. B W52 Source Meter, Electrometer, A/D Converter, Input, Print, Exit ®W-wF7}F dt}.

Source Meter ™¥7+= DDRCS FA T W AdF 2 A4S AL 7 v FAZHN F=4
AR 5EAAE AlEdoldel ARRE= Fulojth, A7 = =Y =4 AlEdHC|HAA B2
Abehe w9 AIS7] AT E oA ARASE SAAZIT. Egk AR 54 AJFAH] ZA9
M 2 ASH7E A 4 Jd=d z2agyEo o] 72 AldEgEE SAHE 287t e
A AAEA A - Tbest dARE F54 AF Auvtorn ol AlY ARE R FEY

=2 54AdS AlEdHIA & 5 .

Electrometer ™77+ DDRCSO| =% ElectrometerE A|ojdls TR a:Mo R AR QA=
7] AFAZEE Electrometers &3l dAE gto= FH5317] 98] GPIB WAlS ARSI o=
Electrometer Remote ModeE Al&3dlojok 3t} Remote Mode”’} “On” HUS A=

Electrometer ¥ @& F5o0=2 4% & i 24 GPIB #4& &3 FHA7] 2Fo0 2
Aolg 4= ) o] TR II;MLE Electrometer A& HE5H AW 27|8E 52 FAEJG

A/D Converter W7+ 2E 1 UHFod F&3 A/D & D/A BoardE A|ojslr] 93k =z 13
o2 A/D & D/A BoardolA] HFHE ofd=Z1 gJEasE RCS Temp. A&, Prz. Lever
Az o] dar o] A E fHEANTE Wsksto] FHA7|E USB $4ls &3 d&sot
FAAN7E gAE 9=k gAY Flux, YA® RCS Temp., Prz. Level 3 tHA] USB %
AS &3] A/D & D/A Board® HUo] ofdR 1 AT R W3l t}g o] A15E thA| Recorder
2 Bo] Strip Chartell 7]= 3k},

Input #wE= A28 sAdHe] dsto 7 AFEE 1 NDR Data 992, Rod Position 242 A
HulFE Aol 9tk NDR Data 949 si© 7] NDRE Farste] 7} ®igH=E o €3
Rod Position 24L& 7} 28 H=Z ARO Position(cm)Z ¢ &3}



3]
=

A

E

=

AR

30
o -

ks

SRRk

5+

2 ol%o}A] ik, ¥

o
gl

Z] A
1=

o]

=

AAGE

1l
<1

g EYAE 3

at7] Aol

S

A}

2}
==
=

Al
1.3 9

S
=

qju;_z:! \n/
= To B T B aH e 5
wy N Je =P N BT m& b M ﬂﬁw
T BWET ST Eg™ 0 T o .
K Ho X = %Wnammmﬂmdl ! _ﬂ_é' oy
oﬁE )i HLO ﬂmq v XX = Ot Oti = Fi
o o w E WP
r M IH i % o Jo Ho v = O N ) 4o
ﬂo‘.wu,._xl UrWZUwu 0 = Zﬁﬂum ﬂl i
ot % Ho W Lo T A s el T To
B Mo R Hq T <® 5r o X mo Ty . K ) = o o
< He Mo w 5J TOD e X
i T =E A B =, =5@Tg T
%ﬂmﬁo mmuwomoﬂ;%ﬂai ' MEL_/t ﬂwqﬁo +
A R R T — Tk M
) Al < ™ 5o ﬂ%olﬂl 5 e N olo
2o _ R Prwm % S Pew T @
Y TEPIT LW g Jo ® T W
A+ " A ‘.__/Iﬂﬁriﬂ o "3 ;ﬂlﬂ = al
ot ox JO.n T i olo i~ = —_ o T o N Ao
=< F CExrazver P < W L FEy
B T S TS e 4N Ew_a g
= U o oS E TN R Ry zo RO GO R
X T $p 5 EAT Y 5 w® ZE P T
wr = T 8 1ZT%QQ% i
(s %aﬁm).vn%iﬂqi e T R R
o = muﬂrﬂlaofaxo% K o) Emfz.du.wo Ho
S M%zfﬂutmol&?q by do o o Hhe 4
7o oh Ar K o~ = RO = Y KH Ar o . wo 1cw ! Tio
; INERcRLaE  &¥ FErRgzTd
= ' P i o A I = F o W T
W e 2 7B}L%mnx1ﬂﬂﬂ] .m0 CI G HiTh Mo
o 2 o oy mo Mo b T o T = N ﬂmﬂ}Egﬂ
o 7P T g TR TR A N s I
CX X IePlendE TEx T e
o B 0| g T o X oy
& 5 TOT 5 ¥ N R P o ewZwmal P
o= L 5% £ H_IRUWE K Mﬂﬁ It EE]ﬂﬁ Ay = < i g
NN T A}%Eovﬁ_%%iw Wz S
ol ' Wy w o E 2o B8 oo up o e R R
Brwy B opho ENigunlanikn @y oy oL P
PEhL X duaffrtiofcel e Boon oo g R4
R %iak%i@ﬂ@%imwm%um&ggﬁiE =
I = @%ﬂrmg%&mﬂr%@ﬂmﬁ_/%q W oo o oge ¥ = M
TR oo N %dﬁB%%ﬂ.__muvm_%ﬁdg.wmxﬂmiﬂiiﬂ@ot Lo
Blag o ® mETowEuls F L EW DL oo e 1 d
go ™ =0 B Mo 1H m - oo = ° b oo TR N = N o NV X /
of & « S ZE oo o % B L
T o ®O — = ioquﬂiﬁri < "W | N
—

(T 2=t - ARl 2=ghe= Axtdn

i

S

]

o

)

hyz

-
T -



- R WEkE AR S A 2R wEkEs YErit

- e 2EAT (A ek - Ade MeREihS 2k AR edel

- Bt AT L A AR vithe] S 2AlT kel et Fghs e,
- AEA 2EAT (B 2 ERAT - AREZEAT 4o Akdn

Rod Worthe] #4 Wi 7|3 W3 Aojs FHHAA Aol dolg 3dS o] &3ste] A
Reference Bank®] A& A|ojs L v Aoje #HS 3
&y 5t

- AdAVE SR F, EREE AAsta, Abs BHeld w24 WES 2Yed, A
719] o]l FH A, 7= shte] ZYdoR Q1A Rttt Al=Ade] vrehd vt
of, zElow Qlasop & F3be] AlZAo] vEhA ehow, WAl drg 2 gl
S 993 F, o spde] <o spem> MES FYI F, 9o RS wkE S
HbE, Loz 1A SkA] erotof & Fihel ARl FAIEW, WAA Fe] g SIH
A%, e S vk P

« w4 WS = (A Zedol Wiek AAAke] THG - F el el Wdt Adxte] AHgh o

2 ALk

* A Aol 0 Zeld vire] =4 kg §HE yEkiyg

- FE AU A AREATE AA Zdd el AAdAE oW, 95 d(§E A whel
= 71 =4 WS sk AR Aol At oa ALtE grel €T

1.4.4 4 Ae A%
A AoE Aols &

WA AR Aols ;e

AIZEE Y FEAIRE, IE AR Q1E FRAIME

S 23 54 Aol = ¢

2 Aol Aol AX ZE=(Inverse)’t F3E L AMNAT}E

Aol Ertel BA Ao]% Aolsrt LE]a 1 zolzp mAETH AAAT

F_Finaloute = ZAH™ spd 392 v&3} g

DCRM(TM): Dynamic Control Rod worth Measurement Desinged by KEPRI

Input File . klc21-excore.fscf
Detector Signal File: cb.det
Selected Conrol Bank: CB

TIME CEA POSITION/DYANMIC(TOTAL, SUM, BOT, TOP)/STATIC REACTIVITY

3121.00 383.66  -0.22 -0.22 -0.22 -0.22 -0.22 0.00 0.22 0.00
3122.00 382.59  -0.03 -0.05 -0.03 -0.05 -0.02 -1.06 -1.03 0.18
3123.00 381.52 -0.59 -0.65 -0.67 -0.52 -0.81 -2.21 -1.54 0.60
3124.00 380.46  -1.02 -1.14 -1.19 -0.84 -1.54 -3.45 -2.25 049
3125.00 379.39  -1.07 -1.19 -1.29 -0.69 -1.90 -4.77 -3.48 0.09
3126.00 378.32 -1.15 -1.26 -141 -0.58 -2.23 -6.19 -4.78 0.11
3127.00 377.25  -1.71 -1.89 -2.11 -094 -3.27 -7.69 -558 0.66
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3440.00 42.93 -613.79 -610.08 -611.17 -618.59 -608.18 -649.51 -38.34 8.50
3441.00 41.86 -620.95 -615.99 -618.27 -622.01 -618.61 -649.68 -31.41 6.65
3442.00 40.79 -618.05 -613.74 -615.36 -621.14 -613.83 -649.85 -34.49 2.73
3443.00 39.72 -613.83 -610.43 -611.13 -619.72 -607.05 -650.00 -38.87 3.96
3444.00 38.66 -612.14 -608.61 -609.42 -617.57 -605.72 -650.15 -40.73 1.60
3445.00 37.59 -608.41 -605.42 -605.69 -615.45 -600.51 -650.29 -44.60 3.50
3446.00 36.52 -604.90 -602.10 -602.17 -612.46 -596.49 -650.42 -48.25 3.30
3447.00 35.45 -606.71 -603.51 -603.95 -613.01 -599.36 -650.54 -46.59 1.67

FINAL MEASURED CEA WORTH MANUPULATED BY DSCF

STEADY STATE ROD WORTH AT 35.45cm 650.54 pcm

FINAL ROD WORTH(TOTAL CASE)
FINAL ROD WORTH(SUM CASE)

/ABS.ERR/REL.ERR/ :
/ABS.ERR/REL.ERR/ :

BOTTOM DETECTOR's FINAL ROD WORTH/ABS.ERR/REL.ERR/ :

606.01 pcm -44.27 pcm -6.8 %
608.09 pcm -42.19 pcm -6.5 %
601.82 pcm -48.46 pcm -7.5 %

TOP DETECTOR's FINAL ROD WORTH/ABS.ERR/REL.ERR/ : 615.64 pcm -34.64 pcm -5.3 %
OPTIMIZED BACKGROUND DETECTOR SIGNALS /BOT/TOP 1.122531 nA 0.668297 nA
MINIMUM DETECTOR SIGNALS /BOT/TOP 1.411988 nA 1.178654 nA

MAXIMUM DIFF.(pcm) within Effective Core Height 48.25 pcm
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- CH 1. : I/0 Interface Panel®] Outputa Flux@AH(FdA) 9} AAd AT,

- CH 2. : I/0 Interface Panel®] Output3 Reactivity@AH(HFE%=)e} AZA ).

- CH 3. : 1/0 Interface Panel®] Outputs RCS Temp.THAH(2=)9t A H T},

- CH 4. : 1/0 Interface Panel® Output3 Prz. Level AH(&%)e} A =T},
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