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ABSTRACT
In the reactor control system, it is one of important part to know the accurate reactivity variability
in order to keep the safe operation of the reactor which has the high flux neutron density, a short
neutron life time and a large sudden reactivity insertion.
For this problem, the reactivity measurement study is described by the analog computing method
using the characteristics of the reactor kinetic equation.

B £ i_”lﬁﬁ‘ c A A
19704Ee] 7t 78 Advanced Argonne Research _,pgi} —“SiST— jk#} S:S'\ - —~“E;
Reactorsfl #38ld F-017 2 parameter® 713 | 1
i 28 1-a2t i-bgl & blockE & mtEe} T5¢V A ol ek # e 23
f K stepg el 2 uf T ompee o) 3 o [ ‘
1 REERE step mmel & <) LT wES o e ol n | e | K
el HET FE (H)HY /X & REEY T J | Ts¥A | _’
[ I

Higeh REHEHY 2% analog computere 7

cesla =l § ral B £ REC) D811 EFHRE U REEANTEE Bt bleck B
PREer A SAn. oiH WA Te REKS net  PEETEES BREE

FRAMEZ Ael= Aztrct "4 zlolof ¥v = no:  chEETEE (W)
iR 9(L)9 gl el o E2EE B Ok, WBEHA
4 glon over-shooty} Eaht #iEkem 7T Olew: IR IR
&B‘J H"'.I J' ‘_T‘nj "0’1 /\i}:—i —“i/c};l T :/\?7} ‘Tt‘ dﬂ Sk— 19
A o)t} bt = nt Z’LC, e (1)
2 dc: _ B 9
Eime) B = E'i‘n RiCe e e (2)
RTMe gt FElY e 2 ForE o Rl KANA BIRESY FEEmE
X EFHEEN BT LB B o EoReH
Electronic Div. Atomic Energy Research Institute 1 AN _ )
B AT 19674114 30 GR(S)_TBV(H— 3 ) JUREEETERPPI TIPS (3)

— 19 —



135 IR REEES

fste

& AR 5 ()e WEIET A BI.L

2 2% Jdgle] BT e IS
Wos @A A2 gulm b4 skl o).
A B)Re Mge sk

Gi(m:_alm:\Sf%...‘.u...‘..‘....,(4)

- (3)3k (4):ke] 3] AT AR
S T TR WY WERE B
B Sl el ol

28 1-hel A el H i (n) B

=
N
stepz B{bA 2 & ‘fr] Yy |

fani
=
LFE

o 1 e B et A
k=5 J_Jwﬂ“z— Tdf*‘ﬂe 7 (5)
oF e s dAaE. (292 Fx)
ng+ Ay [ -
|
|
|
A ng |
1
okl A4 /A
0.58% N 37/
P
8 d
No+ Ane
C n,

AR hiEFEEet QHEE 000 REES B
oWl okl WEME S vhrhis ek T
B(HEN) neE nel 700] —EE S B Frh o

vk ERE (1) (2)1 A9 Jigme oz n
#H e n, neffdll v H2F AT AF R
i8S Steady State JRREE v dhe
o] 7] =i el
6 B
El,zic,.:z* T PR )
% Qv

o= astep ¢ 75¢2] okE RETHIl Flnsha
BT ne variable portionm} steady statexz
K& dARr

L

=Tl O vemeeerins e (T)

et (6), (7)a08 (1)alel R AsH
) (8 B

é‘k _B—20k

= a1 (3)
o HTh ()34 £
d(0.) | B0k . _ ok
V'ﬁdt__-" "T— f >|< no— ’€>‘u Tio
(DTJ—Q— Jou= Jem 74 D=t
- (9)

5 Ok ol T

/3 ok
B i, ok
=de ¥ 4+ g e (10)

= derh d7 A mEEE t=o0 99 (10)The
ok

O=A4e -+ "‘ﬂ:b\k No

e
Sk

A: ﬂ':g*kno

wtetA (10)3He
_B—0ok
(¢ B £ W CEY

o) ATk webA 2210k WREL AL t=a
dwle] 5.9] grolmz (1) A kel

. ok <
5,,“:“:-79:—8?710 ........................(»L2)

o} 2ok

o)A e BT WES Bseh Bl el A
iyl vk KiRol k. R B oko) ghel
oA gAY cLoghe TR AR A4 A
ofof & dAETY. AR AE FH 0.58%
(=756)8 REEE BE + 94

EBET ETH MR FHEE Yl gl
= (O @Q)XE Az KEEE BENES
7l et (15)30sh 7o) #Estn Elm o &
Analog Computer (=¥ 3 %=z)= computing
217 el W4 % parameter® BT B
fHE ﬁﬁ'ﬂﬁu} '

kw—[ﬂ‘ +Tlﬂ SﬁliCi] (1 /9) (18) ’

kez=(10"5 »ZL+77 76 X 10~4n— 2 10752:C1)

— 920 —



196742120 MBI THEE H48 535 136

] 1 ., 1ot
(1=, 76 %104y, =~ (14) (i5) - 9" 2;C5=0.0568C;
104 101 . 107t
A b= 38,83 (is) 5 —2:Cs=0. 1507C;
B ., d(0.01 -
LI | (i) 440-01C) 0, 9550, 01244(0. 01C,)
5 1O v (15) dt !
2 i 0. 99224n d(0,01C,)
o o YoM :‘1 T ag e
elv}, m 4 parameters] Wi (i) dt - Tn=0. 03051(0. 01C:)
i . d{0.01C.)
. :
(ir) *1'0;3 - 2,C,=0, 000622C; (is) -~ =152n- 0. 1114(0. 01Cy)
. . Lo di0.01Cy) A
(i) 7192 240,50, 0015255C, (is) ——g; =3 03n—0. 3014(0. 01C.)
) - d(0.01C-)
107 ) VA 2w 0gn—
(22) 5 A;C3=0, 00657C; (ée) di n=1,131(0. 01C:)
.\ d(0.01C, -
(i AO-01C) g 05 3 014(0. 01C,)

. 107t :
(i) = ACy=0.01507C, o1 ’
T

cAacror. pourk
F LeveEl DE tEC 7ok

O

=t
pR— ?X_"J‘%——-
I - .
—-‘!'D‘/ r____L,// i
\ Kot &
')u*
‘7—' 7 LEvVL‘L’
b pc/,ft—tf‘&

—J 0.0‘7“@ Q’(D X1 3¢
x5

~O—H .
< Y

| h

£3

ﬂ'kl DIV,DFK

(TN N

——@———‘ Reaet sV TV

ReppIMGr

0213 REEATS S7I9s SR THER

Fig,3 Analog computing circuit for reactivity

—21 —



137 FEFiEe REEREA e

Potentiometer setting AX RAZ HEY&I SEEEs B 4
No. Item Setting Value Gain parameters} zrlm e @ A WE KIE
2 1, 0. 205 1 o mo) 8 REE2T 12msec X =3:
3 G, 0.5573 1 Aol (A1 2&z) O A% 28 2-B- 4
* 1 0. 136 ! SR Bl KEEE Q6% g (A T
5 1C, 0. 1022 1 ZFz) ashv Edze R4 BB e &
6 IGs 0.0189 1 Hell A £-9 2HE 2X107%8) £a9] ZHS 11075
o s e = vhEal BES F9E A% BAd 2o
o Iy 017 . ol @ A4 A 19k o] 30ms = %
‘;4 10—322 o: 152 1 o io\:‘_%, 7}11:%— & o 7‘%%_? ;;,1
o3 1028, 0. 308 1 & HEER VreRglth (AR V 2 z) Adde
2 1028, 0. 896 .k fe) Aok e A L8 e
27 10728, 0. 325 1 S £n2l 3 2x10708 A T
23 Z 0. 1244 1 2 et E e 1?»1 . O A é :

29 A5 0. 03051 : HA mvh ge RISl Aol (2. 5msec
30 2 0.1114 1 I)S 73 or) over-shootE 3= B % &
31 2, 0. 3014 1 TOF wAZE A, B, Al
32 25 0. 1136 10 (0. 00776) =} ﬂ (0.8x0.00776) & 22849l vh o &
33 A 0. 3014 10 d EAE WmEslg 2k, o) n)
neutron lifetime and delayed neutrong] 52 I = R 1
P Al orekrl
6
£=1x19° L A=TT76x107 & @
=0.01244 B:=2.55 %101

2.=0. 08051 B:=14.00x10* ]

2;=0.1114 ,=15,2X 1074 %

2,=0, 3014 8,=30.80x10™ 4B

2,=1.136 85=8.96x 107 5

2;=3.014 By=8.25x107 5




i38

Fa% EIN

at

I8

#£12H 278

1967




FTHS KBEHE S Bt

H TR NN

e




140

n

i

=1

3

%%

¥4

2g

- 25 -

T

z

28

96748

i

o




141 FFiE RHEEHIES Bt

- 26 -



196742127 BF TH@EE £44% £3%

142

n: totzl number of neutron density

d,: total number of neutron density pertubation

p: delayed neutron fraction (total)

: delayed neutron fraction (total) of the simul
ating rzactor

8.1 delayed neutron fraction (total) of the real
reactor

Bi: fraction of the delayed neutrons of the i
group

Ci: Neutron precursor coucentration of the ith type

Ai: decayed constant for the peutron emitter of
the itk type

dx: reactivity

Rex:

£*: mean effective life time of the neutron

excess multiplication factor
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1) Analog computer (pace) except divider (Reac
analog computer 550)

2) Memo scope type 104

3) Recorder type pace

4) Digital voltmeter series 5000



