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THE POINT KINETICS EQUATIONS

5-1E Effective Delayed Neutron Fractions and Further Discussion of

the Exact Point Kinetics Equations

w fFaAY =42 AR &-("Effective” delayed neutron fraction ), 3(t) & ‘adjoint
flux weighting’& st#| &2 pgole o #4E 71AH o] x}o]+= ‘adjoint flux' 7} &3+
watetye}l iAo disiME &S HAA HAEA AAYA ok ‘adjoint flux'e] el
UA o]EAdo] A F4AE2] 'emission spectra’ ol tid A3 A E AsHr] o

ol

x ol#]et AL dolrr] Yal, ‘'initial adjoint flux' 3+ separation approximation<
3!

g 2 (5.6 o] YERA Hr}

b0 (1, E) = ¢y (1) (E) (5.61)
‘ol AGEDS BE T A(G.62) o AL W A (5.63)3 o] T
&, F,W
B = (Oi—d’“) (5.62)
(ng;Flp)
[ xaBreimas| oiwa | 208 BBV
—~ |4 E
B (5.63)

| xoeipr] 601 [ 260y, maEy

vk vy = a3l tE) oFF EAS THARR o] oGS FAIsH HW, 4 (5.64)

ﬁk = ﬁk’}/dk (5.64a)
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/ Xdk<E><P3(E)dE

Tae = *
[ x(Ber(E)ar

x WekA ‘single fissionable isotope’ o] WaiE = 49 =X A} emission spectra®l A

W 429l emission spectra®] H|Q) v, THE 'effective one-group” B 9] kel zkol7f

(5.64c¢)

* FBRAIAM &= 3 5-194 HE A o] ¥ FA=Fe] HF importance’t BE FAA
o] H+ importance BT} 18%°]4 A= AL & 4+ St

olg st A =, A AR 7+ AW 1E719] importanced Wx7F Fra 1o B3|
S SRS A FAAAREE] Aozt AA yEtde @4 A SRS oluX| 7t
U-2389] fission cross section®l 419 719 &gt olats Vel 7] wie] o]
Joj 22 71385 A YA =H7] wiEol|tt.

F 5-1 Relavtive Importance of Delayed and Prompt Fission Neutrons if FBRs

Delayed Relative Importance of Delayed and Prompt Fission
Neutron
Neutrons, ¥
Group, k
1 0.802
2 0.831
3 0.818
4 0.825
5 0.825
6 0.825
* '"Thermal reactor' olA&, AW SAAES S9 T4l Hla] © & importanceE 7F
AA "o U-238904 & 249 et otde] FA4A=e] WE FE5S 57 " &

g=i =
9L minimal$t importance® 7}t A oyR]e] Fid sty FUlele
E)= AEAarst 254210 W importanced] s Aujz el 9%
At A o]= ‘Thermal reactor'olA A& F42F9] importanceEo] =4 4=}
A

Bu 2 #E AYA He= Aotk

(==X
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= og $Jx}i°ﬂ/\1—5 g XLXl s OMX]
7 Aonw SFAS dove=d YoM S FHAAEG avrt A webs] AA A
2 && FAdAE o9 adE 1 FEALFHAE, Gy 5 AMESH B G9

271 furt ozk Atk ¥ 618 AR Aol G, a3 A fgkatel Hw
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3* 6-1 U-233, U-235, Pu-239 ¢ A2 FaAEsH4E (A2 94=2)
EES 28k FAAE [ FraAY TS By
/233 0.0026 0.003
/235 0.0065 0.0070
Pu*? 0.0021 0.0023
=] )

‘two fissionable isotopes’¢] 7
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= Eo] Pu-239 9 U-238¢ 7%,

B [ 630 R () + s By (D]

| x®)gy(B)ar
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(& R &

* 2 (5.65) o FHAL
2 (6.63)3 2 AHolth

vieldg 7FA7] wi&ell

- (5.65)
f 60 ()0 R, (r)dV
|4

S an energy-integrated reaction rate©]t}.)

dzo] vRAl GFL Fu ke AL AT BAYoR

gy AAR Pu-2399) Hmdle] U-2380] =& zjul Az}
U-2389 &7t A
RS AASA oz 1 5-204% A FAx Aikel] tigk U-2389)

=
dee 71 A(5.659 Z3() <t
[ez]
-

N

‘space, delay group, and system’o] t3l &S HoJFr}

V(1) = Vgo + Vs

fu

ng (7“)

.66)
ng (T') (5.66
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* 5-2 Comparison Pu—-239 and U-238 Contributions
to the Production Rate of Delayed Neutorns

Core/Blanket
Core Center
Interface
Percentage Addition of U-238-Produced Delayed Neutrons to
Pu-239 Contribution
Delayed Neutron v R,
y u 100 dk8 f8
Group, k Vgkg ng
1 29 17
D) 44 26
3 71 42
4 105 62
5 182 108
6 315 185
L
ng
0.142 | 0.0836

¢ (rE) ¢ AU oFHorRy 7| B F fa ALt Tt oF A wu
At a2y LAk Ee] A 9ol ‘increase due to spatial adjoint flux weighting’

o] 'decrease due to spectral adjoint flux weighting' ®.t} & 4 9t}

+ 21(5.65)% one-group B o W&l v} o] 2xefA & Qv

S S
Br = Yar (5/4979*& + ﬁksg*ﬁ )
f f

with Sp = f@’g(r)Rﬂ(r)dV
14

21(5.67)¢ Z3 ¢t FHEL v, 7F 'spectral weighting' ¢ &35 7}do] g
U =]7} ¢ spatial adjoint flux weighting'®] &35 Yehdith

* ‘integral kinetics parameter’ £ oFgl] 4 (5.26)¢] F &l Wl FHE 7FAa 9l
o]# 3t FS AHA Wk E-‘static reactivity’ & ‘form'o] W} FA WS E-'dynamic
reactivity's A-&317] 93l =Q4=HAT 7 AE rolFA =W, 1 Fohe 3ol
AR Be 4 vk mER PKES p)sl= Fol oE4olA & dAz 7
integral kinetics parameters’ & p/A4 ¢ B/A4 o] %3 HA WAt}
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@) 5
Alt) = (@, Fw)  F(t)
o(t) = % (@5 [F— M) oo (5.26)
B(t) = iy (@0 Fa)
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5-2 The Point Reactor Model

« Wk ) (rED)E E31, 4 (5.26)¢] "exact" definitions ©Z5E  p(t),5;(t), and A1)

zb7] 984 += amplitude function p(t)E A 3}+= exact point kinetics 2ol LA

I QS Ao}, 18y 193t shape functionsE9 AL YsiAE full
(r,.Et) o9& A9 sjEo] €At} (see ch-11 -_- )

Al AH&-8F= approximate F+t W<l ‘point reactor model'S AH 3}

x o]2 9JF)A exact point kinetics Ao ZXEH & 714 F8 3Hmajor) Bt F7HA
A A8 (minor) ©e8tE 8l ‘major’ ©EskE flux shape®] AlZF 9EAS %7] flux
sharpfte2 FUA oz o]F FAjst: Aot}

lb(T,E;t) = d)O(r:E)
F7FA ‘minor' ©e8kE ohgak Zoh 4] (5.23)0] i FOEE #e 239 2Uge R
tAl AT,

F(t) —> FO = (QS}FEJJWO)

Egk A 2 A Arba FyE 27] AARA} Ghe ' approximate AT

Fy = Fy

s olel @ 37HA Bt thedt 2 AnE tden
) =

L pt)=> (1) = 3 (@, [AF— AM]ay)
Ky _fo
2. A(t) —> Ay = Fo 120 1

3. Bi(t) => B =+ FO (B, Erypo®y)

x olo W} (A E  ‘Point Kinetics equations

zi(t)—Mp@H%z]Akgk(t) p () =28, 4 Ek]kkck(t)

Co(t) =— MGe(0) + B (1) ¢t = Neu(t) + 22 (1)
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