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Five

THE POINT KINETICS EQUATIONS

5-1C Derivation of the Exact Point Kinetics Equations for an Initially

Subcritical Reactor
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An adjoint function for a subcritical system is introduced as the solution of the

following inhomogeneous problem.
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- . . . .
o, Edet (T,E) . the macroscopic neutron capture of fission cross section
of a neutron detector

@Zet . the flux response to the injection of source neutrons measured by the
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Equations (@: initial adjoint A mode
@: initial adjoint @ mode

(See Sec. 11-4A) 1&iu} 7l &) 7F & 2tk o J23] o 53,
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cHYH X=Z2e B2

coy_ p(t)—=B(t) 1
p(t) ="y + ;Akck(w (5.34a)
) F(t)
Cr(t) == NGy (8) + 12 B (t)p (t) (5.34b)
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5(t) = 7y (@0 9) (5.50)
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__1 (& _
50 (t) = Z77 (@ oA — AM2) (5.53a)
p(t)=py+dp(t) (5.53b)
po == 1 — )\0 == p[s)t (553C)
Eq. (5.53)2 =53,
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= (D)0, [NF —MP) = (&), [(1 — py )F —M]®) (5.54)
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5-1D Reactivity in the Exact Point Kinetics Equations

* One dollar (1$=100cents) [reactivity units]

 a reactivity or a reactivity increment in the amount of 3

1 * . — s == |_
G(t) = m(qso,Fdw) ; pE t2 BR0IXS BE [() =62 =0
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* Eq. (5.53D)0IN BtEE= & M &22 LA AL

p(t) =py+dp(t) (5.55a)
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ObICH,

Po= Po (5.55b)
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5p(t) = —=—— (&5, [\JF — MW (5.56)
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W(r, Bt) =, E) + M(r, Et) (5.57)
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result 5/) (t) = F/\ (t) {(dsio; [/\()F()_M)]!Z))+(@im [A()AF_AM]%)

+ (éf\()} [AUFO - M’()]AW) + (st\[)i [A()AF - AM]AQ})}

(@f\o: [AF —M]¥) (5.56)

(Do, NoFo — M %) = 0and (D), [AF, — My AP) = 0
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(0, [NoAF — AM|AW) [This term contains differences in operators and in the flux

shape. Both of these differences are initially zero and develop after the onset of the
transient. |
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First-order perturbation theoryOlAd ¥= =J| XA modeOlA TS 201 ¥, E Z& 5t
= gz UsHE = UL
¢(T E; ) %o( 7EY) +A¢)\(T;E;t) (5.59)
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Al (5.59)2 Y - _
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1

result 97 (1) = iy { (@0 Ao =My o) + (B3, N AF — AMIT)
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(see Sec 9-2 and chapter 11)
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