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Chain Reaction & Criticality GE$H /it EEG5)
mean number of neutrons (V) =~2.5

X
X

1.0

Criticality (F&5%)

fission

oooooo

absorbed in material(iron, water, control material ... )
leak_out from the system

absorbed U-235 introducing next fission
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Criticality & Fuel Enrichment
(EEARDAEDEFM—1)

Natural Uranium (XZKRH5>)
U-235 : 0.7%
U-238 : 99.3%

Enriched Uranium
U-235 : ~3%
U-238 : ~97%

Uranium(lsotope) Enrichment (S>> &)
Gas-Diffusion(#7 AL EGE)
Centrifugal G= 1073 B )

Critical by Natural Uranium
N.U.+Graphite (££R)
N.U.+Heavy Water (& 7K)

Heavy Water(lsotope) Enrichment
lon Exchange

7K

Heavy Water(D,0)E
Isotopes of H
Hydrogen(Light Water)
Deuterium(Heavy Water)
Tritium
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Fission Neutron

(DK THRET HFEF)

Number of Fission Neutrons (v) : 2.5 == 0.1
(HZARTTTHKAHEFDEZ)

uranium-235 fission by slow neutrons

0.5

°c— @

O mmmz - mx

0.4
N ‘ (ZRILF—%FKRD)
E(MeV)

\

Fission Neutron
Energy Distribution
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Criticality & Fuel Enrichment
(EEARDAEDEFM—1)

Natural Uranium (XZKRH5>)
U-235 : 0.7%
U-238 : 99.3%

Enriched Uranium
U-235 : ~3%
U-238 : ~97%

Uranium(lsotope) Enrichment (S>> &)
Gas-Diffusion(#7 AL EGE)
Centrifugal G= 1073 B )

Critical by Natural Uranium
N.U.+Graphite
N.U.+Heavy Water

Heavy Water(lsotope) Enrichment
lon Exchange

Heavy Water(D,0)

Isotopes of H
Hydrogen(Light Water)
Deuterium(Heavy Water)
Tritium
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Plutonium & U-233
FRERDAEDBRE—2, DS ETILAZ=I L)

Fissile Materials ($2 A ¥4 8 )

1%k ELTH

U-235

Isotope Enrichment

Pu-239

U-238 + n = Pu-239

IRl RETF 1% 7 R M 1% A

(irradiation in reactor > fuel reprocessing)

U233

Th-232 + n - U-233

(irradiation in reactor > fuel reprocessing)
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p—— How to be critical? (1)
e ERROEREHE
D Sad: Water Level raise
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| & .. (KELD EFR)
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How to be critical?(2)

(ERFDERL)
Control Rod draw out Reflector Addition
| fEN45 = ;
(il fEN#E D 51 HRk) (R EHADEM)
4 control reflector
rod / \_
fat-man
> = effect
AR R MLIRALNT D

RRFLLLST D
MEICRREND
PEFERST

hEFEREFIET
FILGEEIZR T,
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Reactivity Control (E& 58 D ll1H)

Average (SpontaneousB[1%) Neutron Lifetime : 0.001 sec.

Fission Products & Delayed Neutron

(A HEBRPEEREPIET)

Delayed (%) Neutrons from Fission Products

Group | Decay constant Yield
-1
(2) (Ag, s€C ) (Be)
1 0-0 1 24 O. 0005 3 (Reactor Core
2 0.0305 0.00355 T N
3 0.111 0.00318 e ®
4 0.301 0.0064 o> =
5 1.14 0.00187 =5 e oo
6 3.01 0.00068 ¢ & oo
(nuclear) O\

Effective Lifetime of a neutron : ~0.1 sec.

il E1 4% 0D A A B X 8
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Development of Reactor

JRFIF (RFID) DB

Critical Assemblyl B R E &K
(Zero Power Reactor)

Experiments of Reactor Physics (JRFIFIE D EERHF T
Criticality, Flux Distribution,
Reactivity
(fuel, structure material, control rod)

Experimental Reactor (SEE&%R)
small thermal power, no electric generation
irradiations of fuel & structure materials

Power Reactor (& /14F) e




Chicago Pile 1 (1942)

(From web page ‘Chicago Pile’)
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Chicago Pile 1 (1942)

(From web page ‘Chicago Pile’)

#3-12



TCA(JAEA

=
o 1Ny

Bl =
o ]
&
@
]
- ~ 7R
g o H /%
o 2 L——-—I
L Sl ]
32 5?
LS Y P gl 2 & I
= ~ ..-'% o ot P et I R R0 o
i+ 3
bt W
=
i
po
REBEOCArY 5
[— i
I L H D
T=h HER
Pt R
1T Al
//_/////{"////1/ A ///////J///(///
| 1l
= #®a
= =)
4 :"}:ia‘

I TCAF.LREROEEE

#3-13



Deuterium Critical Assembly(closed

(E/KERREEREE)

Safety rod (4)

_Control rod (2) ,‘\%

//
\
-
H—/—r\————I»
l

- ) .
B W Upper grid plate (60%)
e Upper grid t
,‘3 B pper grid plate (1,5, )
L] L .
N i
xl— |
= Calandria tube
Core tank (10%) || Pressure tube 120.8% ~ (136.5%)
_ 3005% . 8
&
020 - Fuel assembly
Moderator

Fustspsmbly Lower grid plate (45‘)
Lower absorber L —

plate ({47‘)7] RIS

Dump tube |

Core Structure of DCA
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KUCA (FREP K FERFEEREFIE)
(Kyoto-University-Critical-Assembly)

B core

1974~
100W

C core

Accelerator
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KUCA (FRED K IR R EEREE )

control desk %‘Jﬁﬂé

/ o * & Light Water Moderator Core
’ > B hmﬂL%M




KUCA — B4R GER (R0

KUCA Solid Moderated Core

AR BEMER MR FiD

Fuel
Control Rods

Reflector

g Polyethlyene é

” Graphite
.

gBe

Fuel Elements

Material Plates Reflector Elements Core




Tower Shielding Facility(ORNL, USA, closed)

ORNL-LA-OWG 32708R4
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