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PRELIMINARY FORMULATION
OF THE Point Kinetics Equations
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3-1 Intuitive Point Kinetics - The Basic Concepts

3-1A The prompt Neutron Balance Equation
% 7} : No independent source, Off-critical reactor, BE AWFA271 SA] W&
* The meaning of off-criticality : The production of neutrons # The loss of neutrons

x (Z24 29 production and loss) o« (H&st= 2429 7A4)
= (production® loss9 #to]) o« (A= W FAAS] 74, nb)

* Off-balance

n(t) = - i & n(t) e (3.1) or n(f) =an(t) - (3.2)

where @ = Inverse period

- a7t 2 A9 3249 d = n(t) = nyexplal) ceeees (3.3)
- Neutron population : @9 #3%o| w2} exponentially increase or decrease

¥ Stationary flux : =02 A%

Nuclear Reactor Dynamics



* @ 524 production & loss9Y off

~balance®] wg 24

] = Reaction rate®| zjo|= %3
- DB? term®.2 FAH1 RE F ged 17 theoryoﬂ BE) n}-aroaxlg single
homogeneous composition®.2 TAH UzF= ] 7

_d?é(tf) =13:¢() — (Z,+DB") ¢(1)

- (3.4)

- d(neutrons cm/ s)

|
Al

oy, DE

M

homogeneous reactor composition AAe] ek &1t

hus

‘|—‘

= (3.4)29 2E 39 dimension : [ neutrons/sec ]

P S

- 13 modell A total integrated flux & ZAAFe] 7% @ FEE  pol] B3

& o
- b= vn (3.5)
- (35 - (34): jj‘f = (v3,— 3, — DB ¢ (3.6)
5 Lo g o vy
- @BeHEs VR U S k= E_+ DB_Z e (3.7) &
wgw p=F1 o (3.8) ag mas

EQste] (3.6)4 Bl =

by e 3)
f

3-1B Average Neutron Generation Time and Lifetime

"Average neutron generation time (/)" : (3.9)2] W<l 7

- A=—1 e (3.10)
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- Y Atf v VEJ( A (3.12)
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* "A tron lifet == —F/— —
verage neutron lifetime > S 1D > (3.13)
= o ) o u - I
- AR AP ZEY S/ FAHTNA Y Bt o]sAY = s+ DB
-9 Ag p ® YrE B1)AE 4 £ A
- o] = Infinite systemol] A lifetime B? = 0 -

* Fig. 3-1
x et o A 9 lifetime (/) 2 F-shej Aol A <] lifetime ( /., ) #A
- aed 19 RN kY k7o HAS wY

o v 1 ke
k= IY LB T 1+ LB (3.15a)
- = _ZOO —  --eees (3.150) where [ = D one-group diffusion
1+ LB ‘ D
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length

# Lifetime®} generation time%] A
- One-group generation time : system® 7|9 AH24 #AHL ¢S
- One-group lifetime : DB’ termo] ¥35 o] 1%
- av AR AHA R HEES TSR A8) - =k A e (3.16)
o subcritical : [/ < A : F4A¢ population 74
o critical © [/ = A

o supercritical : { > /A : FAAAY population 7}

* generation time T+ lifetimeS S%% 44} kinetics equation (3.9)2]o] ¥
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- 1A% : neutron? 7ol 712E F kinetics equation®] AME-E
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* Neutron flux

- Statics, static off-criticality 2419} SAgF7]9} 7+e A2 B BE Hofo] AlE
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3-1C The Effect of Delayed Neutron - The intuitive Point Kinetics Equations

A4 FAALFAA} ¢ precursor?] B 5 o] AA)

- a’f (v, 2, — 2, — DB?) ¢ + Zk/{kck ceeees (3.19)

=

- (3.6)4 1] AA F9 total v - FETAAA ALy, 2 OA
- AEEAAE precursord B EHE JE 2 F7)

- (3.19)401 4 ALFA A precursord] &7H4 B¥ AR AA ] e HE
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1 _dp | vE—-(2,+ DB v 1
?}yEf df - VEJ{ VEJ( ¢’ T VEJ( Z‘I/{kck
- AU = e-p et TaC e G

Vazf ? (VdEf)

where p @ 1 AL B= _I/Ef = Z(VE;‘) weee0+(3.21)

* Effective delayed neutron fraction : 5, .= /8

- 6719 delay group® contribution &% E& 3 4 9J

_ W _ Vady .
B= ?:-113,:3 (3.22a) B,= v, (3.22b)

- level of sophistication®] A A&FAAe} AA AAFAAAS v &2 T4

# The typical form of the kinetics equation : (3.20)4S /1 & Y=

dp _ p—8
it kA AVE 2‘./1 C, (3.23)

* (3.23)4]2 precursor?] A /577t balanceE HdToZH A H

dc
S = — WGt v k=106 e (3.20)

9 IHA 3 precursord] B, 9 2HA & precursord] A4
Yk
o (3.22b)2] : the group vield of delayed neutrons
o (3.24 )2 : the group yield of precursors

o 7 N9 vields : precursord Ao wjid FHoR FAU

* The Intuitive point kinetics equations

- (3.23) & 3.204 1 709 HAFE(B(1), Ci(2) ~ Cq(2))el W3t 7702] v FA A
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_ dp _ p—B _1 _
a = A" Pt s 2 4C

dC
- ko= _/akck'f' dez'fqb s (3.25b)

dt
* Sy = Vadsd

- BARHANA S, = B, on

- (3124 ARgEE S, = _%’e ”

- (.27 A S, 7 Adl dhE = A

- &A%}, direct formulation®l (3.26)°l 4

ceeeee (3

e (3.250)

precursor balance eguation

eeeee (3.26) 1 precursor source
27a)
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