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A New Method of Reactivity Estimation based

on the Optimal Estimation Theory

Yoshikuni SHINOHARA, Ritsuo OGUMA
Div. of Reactor Ergineering, Tokai, JAERI

(Received 10 February 1972)

A new method of dynamic reactivity estimation principally based on
the modern optimal estimation theory was developed. Transient charac-
teristics of the estimation process were investigated by simulation on
a2 hybrid computer and the results were confirmed by the experiment on
the semi-homcgeneous critical assembly (SHE). An optimal estimator was
designed and simulated on an araslog computer. The reactivity estimator
based on the modern theory was found to have good noise-stability and

will be useful for reactivity monitoring, optimal reactor coatrol, etc.
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_ T T
lL Petrle = &Pyl + Ty QrTx

AL, Ros Pojo BEAGNTWALDET B,
(16) REERLT

A A T ~ T
Xit1 = Ay + Prg xR (s = HxnZyt1) (17-1)
-1 =1 T.~1 S
Pt k+r = Peti| + HRe He (17-2)
T T
Prtilk = AgPr Ak T T Qi Ty (1%-3)

SEAE £~ D A L
(1), QR EEER~NLET B, &, k=tr, A6 41 -~ tx EFTHEORL

Xk+1 - Xk . A - 1 Xk +’_I‘_1“W
- k
FaN AN FAY

LT TA~—O

lim Xu41 - X lime XCbyiq )Xty )

angl FAY Vamat FAN

—— = Alt) . ‘ (18}

Lim T, i) T : oo R
—= Gt o o 9)
o0 A (1._

[<is RN

X (t)= A ()X (t)+ G (L)W(t) | 2o
X, @R

Z (t)= H (X L)+ V(t) 1)

_._67-.—
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wic (17-1) REERLT

A n
Kie+1=%y Ag-1 n T -~ A
: = i tPyt1 k+1Hx (Red) " Zr - Hir 1 X 1)
FAY TAN .
T TAD
Fim '
P = Pt
. 0::k+}1k+% | {th .
'-limlﬁﬂ = R(t)
n TOF

EFTHE

A A : | ) : A
Xt)= A {)X () + PO)HORTHOT Z{6)— HE) X))

Piti]x = (A(Lk)x_wl)Pk]k(Acgk)Afl---)Tik % A‘Qk_"% A

T

Mo T Gy
A0 A
linlﬁsQ = QL)
50 k

ETAHE (25) AN

Py+1|x = A(LR)APk;k+Pk|kﬁ%tkh3+fmlk+A(tg)PkykA%BkL32
TR ICTPLEICTRA
X, (17-3) LY

) T T -1
Prrijwtr = Pet1| o~ Prtr | ol (HeP it | #By ) HPx+1]x

zhic (28) #f AL T

P -P T T
kﬂlk;l Rlk = A(tk)PkJk+Pk]kA(tk)+A(tk)Pk}kA(tk)A :

: 7 . _
+3(t k)Q(E;; )Grk t‘k)_Pk+1 ! ka(AHkPk-!"l ] kH£+RkA) 1I_IkPk+1 | %

A0 ET DL

C(22)

(23)

- (24)

(25)

(263

(27)

(28)
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B l)= (6 Plo+ P(6)AT)+ GIQIG() - PIHMR{0H W) P(t) (29)
ST ERE R (20),(21) @30T 5 R#EHEEHTERL

f /\ ) T -1 A
{ X(t)= A ()X (t)+ PJHOR ()T Z{t)~ H)X ()] (30~1)

Pit)= At} Pit)+ P(t) A (t)- P(t}{f(u}lf](t.)ﬂ(t)P-(t,)+ G (b)Q(t)GT(t}‘ (30-2)

BL, K1), P(1) HEL BNTWALDET B,

(30-1) 1t v 2 57 2 FRADWHTE 1 RABE L, CHCBHEEHE 2L D RERDEC
BEGEARBIAETEEENA TERADREMTEEROLBCEDT VD, (30-2)
S DEOBRAELERETL) AV FHD <L )Y 7 ARAFRRTHD , DR HH
b A RRIC PO ABADRBEE D EFEZECONTDHRERDL TN A,




