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AUSTRIA 

Name L o c a t i o n O p e r a t o r Type Power 
kW(t) 

2 M a x . f l u x (n/cm s ) Date of 
c r i t i c a l -l y Use Name L o c a t i o n O p e r a t o r Type Power 

kW(t) t h e r m a l f a s t 

Date of 
c r i t i c a l -l y Use 

ASTRA S e i b e r s d o r f A u s t r i a n Atomic 
Energy Study Co. 

Swimming 
poo l 5 , 0 0 0 

( 1 2 , 0 0 0 ) 
7 .5x10 p 1.8x101h 2 5 / 9 / 6 0 

R e s e a r c h , m a t e r i a l s 
t e s t i n g , i s o t o p e 

p r o d u c t i o n 

AUSTRIA 
100 

Vienna 
Atomic I n s t i t u t e 
of t h e A u s t r i a n 
I n s t , of Techno l . 

TRIGA 
Mark I I 100 kxlo1z 5 x 1 0 1 2 2 1 / 3 / 6 2 Resea rch and t r a i n i n g 

Graz 

V e r e i n zu r 
F o r d e r u n g d e r 
Anwendung de r 

K e r n e n e r g i e 
Argonaut 1 2X10 1 0 5x10 9 

Under 
c o n s t r u c t i o n 

(196k) 
Resea rch and t r a i n i n g 
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BELGIUM 

Name Loca t ion [ Opera to r Type Power 
kW(t) 

p 
Max . f lux (n/cm s ) Date of 

Use Name Loca t ion [ Opera to r Type Power 
kW(t) thermal f a s t 

c r i t i c a l -
i t y 

Use 

BR 1 Mol C.E.N. G r a p h i t e , 
a i r - c o o l e d 4 ,000 12 2.1x10 * 12 

2 .5x10 11 /5 /56 
P h y s i c a l r e s e a r c h 
and r a d i o i s o t o p e 

p r o d u c t i o n 

BR 02 Mol C.E.N. 
Swimming 

pool,U 235 
Be~H20 

100 11 10 ' 4x101 1 14/1 /60 BR 2 r e a c t o r phys i c s 

BR 2 Mol 

i 

C.E.N. Tank, U 235 
Be-H20 50,000 6.2x10 1 l + 2 . 4 x 1 0 1 5 30 /6 /61 M a t e r i a l s t e s t i n g 

VENUS Mol C.E.N. 
UO^ e n r i c h . 
H2O + D2O 

mixed i n 
v a r i a b l e 
p r o p o r t i o n 

'X/O 3 / 5 / 6 4 Phys ics of VULCAIN 
r e a c t o r 

1 

! 
SILOE 

i 

Ghent 

I 

I . I . S . N . + 
U n i v e r s i t y 

Swimming 
pool 15 

11 1.5x10 1 8 u 1 0 1 1 
Under 

c o n s t r u c t i o n 
(1965) 

Research and t r a i n i n g 
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CANADA 

Nan* Location Operator Type Power 
kW(t) 

2 Max.flux (n/om a} Date of 
critical-l y TTse Nan* Location Operator Type Power 

kW(t) thermal fast 

Date of 
critical-l y TTse 

ZEEP Chalk Hirer A.E.C.L. D20, 
various fttels 

0.1 108 5/9A5 Heavy water lattice 
experiments 

KRX Chalk Hirer A.E.C.L. 

D 0-H 0 
nat.U02 
with en-
r i c h e d 
b o o s t e r s 

42,000 
1k 1.1 x 10 5x1013 Z2/7/k? 

Neutron physios, 
isotope production, 
testing fuel ele-

ments and materials 

KBV Chalk Hirer A .E .C.L. DgO-DgO 
enr iched tl 

60,000 1k 2.5x10 Ik 1.9x10 3/11/57 
Research, fuel ele-
ments and materials 
testing, Pu and 

isotope production 

M B Chalk River A.E.C.L. Swimming 
pool, U 235 

Maximum 
power 
10 

Normal 
o p e r a t i n g 

power 
0.01 

1 .5x10 1 1 

0 
1.5x10 

^•.5x1011 

k.5x108 
29/11/57 Heactirity 

measurements 

MMB Hamilton MoMaster 
University 

Swimming 
pool, U 235 

1,000 10^ 3x1013 W 5 9 Research and training 
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CANADA 

Kan a Location Operator Typ« Power 
kW(t) 

2 
Max.flux (n/om a) Date of 

oritioal-
ity 

Uae Kan a Location Operator Typ« Power 
kW(t) theraal fast 

Date of 
oritioal-

ity 
Uae 

ZED 2 Chalk River A.E.C.l. V Taidous fuel* 0.1 2x108 6/9/60 Heavy water lattice 
experiments 

WR 1 tfhiteslJ«lZ A*£«C#L« D20 - Org. 40,000 
(60,000) 

Under 
c o n s t r u c t i o n 

(1965) 

M a t e r i a l s and en-
g i n e e r i n g t e s t i n g 

f o r organic cooled , 
DjO moderated 

power r e a c t o r s 

- 6 * 



DENMARK 

Name Loca t ion Operat or Type Power 
k f f ( t ) 

Max, f lux (n /om 2 s ) Date of 
c r i t i c a l -

i t y 
Use Name Loca t ion Operat or Type Power 

k f f ( t ) thermal f a s t 

Date of 
c r i t i c a l -

i t y 
Use 

DR 1 H i e / Danish A.E.C. 
Homogeneous 
u r a n y l - s u l -
pha te (L 55) 
U e n r ; 20% 

2 6 . JX10 1 0 1.2JC1011 15 /8 /57 Research and t r a i n i n g 

DR 2 Risxf Danish A.E.C. Open t a n k , 
I! e n r . 9055 
H2O 

5 ,000 8X1013 1 4 
1 .5 x10 19 /12 /58 

Neutron r e s e a r c h , 
m a t e r i a l s t e s t i n g , 

i s o t o p e p r o d u c t i o n 

DR 3 R i s / Danish A.E.C. 
D20-D20 

u 235 
h i g h l y enr .U 
(PLUTO) 

10,000 1 .6x10 1 l f 0 . 3 5 x t 0 17/7/60 
Neutron r e s e a r c h , 
m a t e r i a l s t e s t i n g , 
i s o t o p e p r o d u c t i o n 
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FRANCE 

Name L o c a t i o n O p e r a t o r Type Power 
kWCt) 

M a x . f l u x (n / c r a 2 s ) Date of 
o r i t i c a l -

i t y 
Use Name L o c a t i o n O p e r a t o r Type Power 

kWCt) t h e r m a l f a s t 

Date of 
o r i t i c a l -

i t y 
Use 

EL 1 
(ZOE) 

F o n t d n a y -
aux-Roses C . K . A . D 2 O - D 2 O 150 1 0 1 2 3x10™ 15/12 A 8 Bas i c r e s e a r c h and 

s h i e l d i n g s t u d i e s with 
NAIADE I 

EL 2 
( P 2) S a c l a y C . J 3 . A . D 2 O . C O 2 2 , 5 0 0 1 0 1 3 2 x 1 0 1 1 2 1 / 1 0 / 5 2 Resea rch and i a o t o p o 

p r o d u c t i o n 

AQUILON I S a c l a y C.E.A. D 2° 0 . 0 1 10 7 3x10 6 1 1 / 8 / 5 6 - 1 9 6 0 
( m o d i f i e d t o 
AQUILON I I ) 

Heavy wa te r l a t t i c e 
s t u d i e s 

AQUILON 11 S a c l a y 3 . S . A . D 2 O A / 0 8/1960 
L a t t i c e s t u d i e s of 

l a r g e D20 or DjO 
o r g a n i c sys t ems 

EL 3 S a c l a y C.E.A. D , 0 - D 0 
^nr ich .U 1,6?f 

and 

1 7 , 5 0 0 10 4 X 1 0 1 3 4 / 7 / 5 7 
R e s e a r c h , m a t e r i a l s 
t e s t i n g anrt i s o t o p e 

production 

- 9 -



I F R A N C E 

Name Loca t ion Opera tor Type Power 
kW(t) 

2 
Max. f lux (n/offl <s) [ Date of 

c r i t i c a l - Use Name Loca t ion Opera tor Type Power 
kW(t) thermal f a s t i t y 

Use 

RUBEOLE I 
then 

RUBEOLE I I 
Saclay C.E.A. U/UOg-BeO /vO 108 1 / 2 / 5 7 , 

d i sman t l ed 
1 / 6 3 

BeO l a t t i c e s t u d i e s 

P20SERPIIJ3 Sac lay C.E.A. 

Homogeneous 
Pu s u l p h a t e 
or en r i ched 
u rany l s u l -

pha te ,BeO 

nj 0 5x107 17 /3 /58 C r i t i c a l i t y s t u d i e s 
with Pu and 'J 235 

f u e l 

MELUSINE Grenoble C.E.A. 
U n i v e r s i t y 

Swimming 
pool 

2 ,000 1 . 7 x 1 0 1 3 8.5X101 3 1 /7 /58 Research 

ALIZE I Sac lay C.E.A. Swimming 
pool 0 , 0 5 5x107 10 8 1 W 5 9 

- 7 / 6 0 
modi f i ed t o 

ALIZE I I 

Lattice studies 
(HjO, s l i g h t l y 

e n r i c h , V ) 

ALIZE II Saclay C.E.A. Swimming 
pool 

f j 0 9 /2 /61 
L a t t i c e s t u d i e s 

(K20, h igh ly 
en r i ch .U) 
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F R A N C E 

Name Loca t i on Opera to r Type Power 
kW(t) 

2 
Max . f lux (n/cm s ) Date of 

Use Name Loca t i on Opera to r Type Power 
kW(t) t he rma l f a s t i t y 

Use 

TRITON I Fon tenay-
aux-Roses C.E.A. Swimming 

pool 2 ,000 2x10 1 3 8 x i 0 1 3 3 0 / 6 / 5 9 S h i e l d i n g and 
i r r a d i a t i o n s t u d i e s 

MINERVE • Fon tenay-
aux-Roses C.E.A. Swimming 

pool 0 . 1 2x10 7 5x107 2 9 / 9 / 5 9 

R e a c t i v i t y o s c i l l -
a t i o n s t u d i e s f o r 

m a t e r i a l s p u r i t y 
a n a l y s i s 

PEG Sac lay C.E.A. Swimming 
pool ~ 0 . 0 0 0 1 5x10 6 10 7 1959-60 

( d i s m a n t l e d ) 
Research f o r PEGGY 

and PEGASE 

MARIOS 
Marc oule 

then 
Cadarache 

C.E.A. U - g r a p h i t e 
-co2 

0 . 1 108 7 / 1 / 6 0 U - g r a p h i t e 
l a t t i c e s t u d i e s 

TRITON I I Fon tenay-
aux-Roses C.E.A. Swimming 

pool 1 ,000 V 3 4 x 1 0 1 3 9/1960 S h i e l d i n g s t u d i e s 
wi th NAIADE I I 

- I I -



F R A N C E 

Name Loca t ion Opera to r Type Power 
kW(t) 

Max . f lux (n / cm 2 s ) Date of 
Use Name Loca t ion Opera to r Type Power 

kW(t) t he rma l f a s t i t y 
Use 

PEGGY Sac l ay , 
then 

Cadarache 

C.E.A. Swimming 
poo l 0 . 1 5x10 9 10™ S a c l a y , 

2 / 2 / 6 1 
Cadarache, 

7 /12 /61 
Model f o r 

PEGASE s t u d i e s 

SACHEL - C.E.A. Homogeneous 
Pu meta l 0 8 /3 /61 F a s t r e a c t o r p h y s i c s 

ULYSSE Sac lay I . N . S . T . N . Argonaut 100 l . ' f x I O 1 2 5 x i o 1 1 23 /7 /61 T r a i n i n g 

ALECTO I 
t hen 

ALECTO I I 
Sac lay C.E.A. 

Homogeneous 
Pu n i t r a t e 
or e n r i c h e d 

u r a n y l 
n i t r a t e 

f\f 0 1 0 8 
8 / 1 1 / 6 1 

28 /12 /62 

C r i t i c a l i t y of 
c y l i n d e r s wi th 
H^O r e f l e c t o r 

AZUR Cadarache C.E.A. Swimming 
pool ruO 9 / V 6 2 

Reac to r p h y s i c s f o r 
h i g h l y e n r i c h e d U 

water l a t t i c e s 
( l a n d - b a s e d p r o t o -
type f o r submar ines ) 

- I S -



F R A N C E 

Name L o c a t i o n O p e r a t o r Type Power 
kW(t) 

2 
M a x . f l u x (n/cm s ) Date of 

; r i t i c a l i t y Use Name L o c a t i o n O p e r a t o r Type Power 
kW(t) 

t h e r m a l f a s t 

Date of 
; r i t i c a l i t y Use 

MELU-
SINE I I 

t h e n 

SILOETTE 

Grenob le C.E.A. + 
U n i v e r s i t y 

Swimming 
p o o l 

/v 0 

100 

2 3 / 5 / 6 2 

5 / 5 / 6 4 

R e a c t o r p h y s i c s 
f o r SILOE 

SILOE Grenoble C.E.A. + 
U n i v e r s i t y 

Swimming 
poo l 15 ,000 

14 1 . 5 x 1 0 
14 . 1 . 5 x 1 0 1 9 / 3 / 6 3 Resea rch 

PEGASE Cadarache C.E.A. Tank, H ^ - C d 
c o o l e d 

30 ,000 i 4 1 .5x10 4 / 4 / 6 3 
F u e l e lement t e s t i n g 

f o r g a s - c o o l e d 
r e a c t o r s 

CABHI Cadarache C.E.A. Swimming 
poo l e x c u r s i o n 2 1 / 1 2 / 6 3 

Dynamic and s a f e t y 
s t u d i e s of l i g h t wa te r 

modera to r r e a c t o r 

INSTAL-
LATION B Valduc C.E.A. Homogeneous 

J/Pu Bystems 
r^l 0 4 / 6 3 

C r i t i c a l ! t y s t u d i e s 
f o r i n d u s t r i a l 

a p p l i c a t i o n s 

- 13 -



F R A N C E 

Name Loca t ion Opera tor Type Power 
kV»(t) 

2 
Max.f lux (n/cm 0) Date of Use 

Land-based p r o t o t y p e 
f o r submarine r e a c t o r 

Name Loca t ion Opera tor Type Power 
kV»(t) thermal f a s t c r i t i c a l i t y Use 

Land-based p r o t o t y p e 
f o r submarine r e a c t o r PAT Cadarache C.E.A. 

P r e s s u r i z e d 
water r e a c -

t o r wi th 
h i g h l y 

e n r i c h e d U 

lk/8/6k 

Use 

Land-based p r o t o t y p e 
f o r submarine r e a c t o r 

INSTAL-
LATION C Valduc C.E.A. U F 6 ru 0 

Under 
c o n s t r u c t i o n 

C r i t i c a l i t y s t u d i e s 
f o r i n d u s t r i a l 

a p p l i c a t i o n s 

CSS AH Cadarache C.E.A. 
U - g r a p h i t e 
COg h e a t e d 

(500° C) 
0 . 1 

Under 
c o n s t r u c t i o n 

(Summer 
196'f) 

Hot c r i t i c a l assembly 

HARMONIE Cadarache C.E.A.-Euratom F a s t sou rce 
r e a c t o r 2 1 0 1 2 P r o j e c t 

(1965J Fas t r e a c t o r phys i c s 

RAPSODIE Cadarache C.E.A. - j 
Euratom ; 

i 

F a s t b r eede r 
U-Pu-Na 20,000 2 x l 0 1 5 

Under 
C o n s t r u c t i o n 

(1966) 
Breeder s t u d i e s , f a s t 

neu t ron i r r a d i a t i o n 

- U -



F R A N C E 

Name Loca t ion Opera to r Type Power 
kWtt) 

p 
Max.f lux (n/cm s ) Date of 

c r i i i c a l i t y Use Name Loca t ion Opera to r Type Power 
kWtt) thermal f a s t 

Date of 
c r i i i c a l i t y Use 

MASURCA Cadarache 

1 

••3. E. A.-Eur atom 
L a r g e 

f a s t 
c r i t i c a l 
assembly 
(U or Pu) 

r^O 
P r o j e c t 
( 1 ^ 0 6 ) 

Fast r e a c t o r phys ics 

- S t r a s b o u r g U n i v e r s i t y Ar gonaut 
(ULTSSE) 1 0 0 1 0 1 2 4 x 1 0 1 1 P r o j e c t T r a i n i n g 

OSIRIS Sac lay C.E.A. Swimming 
pool 5 0 , 0 0 0 lb 

i-kxI0lk 
Under 

c o n s t r u c t i o n 
( 1 9 6 6 ) 

M a t e r i a l s 
t e s t i n g r e a c t o r 

EOLE Cadarache C.E.A. D2O r\j 0 > 1 0 7 P r o j e c t 
( 1 9 6 6 ) 

Heavy water 
l a t t i c e s t u d i e s 

" 15 -



G E R M A N Y (F. R.) 

Name L o c a t i o n O p e r a t o r Type Power 
kW(t) 

2 
M a x . f l u x (n/cm s ) Date of Use Name L o c a t i o n O p e r a t o r Type Power 

kW(t) t h e r m a l f a s t c r i t i c a l i t y Use 

FRM Munich 
(Ga rch ing ) 

I n s t , of 
T e c h n o l . Swimming 

p o o l 
1 ,000 

( 2 , 0 0 0 ) 2.5X101"5 5x10 3 1 / 1 0 / 5 7 
Resea rch and i s o t o p e 

p r o d u c t i o n 

FRF F r a n k f u r t 
/Main 

Univ . of F r a n k f u r t Homogeneous 
u r a n y l - s u l -

pha te (L 5*0 

50 ~ 1 0 1 2 12 2x10 1 0 / 1 / 5 8 Resea rch and i s o t o p e 
p r o d u c t i o n 

BER 'Vest Berlin 
(Wannsee) 

Hahn-Moitner 
I n s t , f u r 

K e r n f o r s c h u n g 

Homogeneous 
u r a n y l -
s u l p h a t e 
(L 54) 

50 2X10 1 2 2 V 7 / 5 8 R e s e a r c h , c h e m i s t r y 
of r a d i o n u c l i d e s 

FHG1 G e e s t h a c h t 
Ges . f u r Kern-

e n e r g i e verwertung 
i n S c h i f f b a u und 

S c h i f f a h r t 

Swimming 
pool 5 , 0 0 0 2 x 1 0 l i t 2 3 / 1 0 / 5 8 

R e s e a r c h and mar ine 
p r o p u l s i o n r e a c t o r 

problems 

SAR 1 Munich 
(Ga rch ing ) S ie raens -Schucker t Argonaut 10 

11 
1 .4x10 5 x 1 0 1 0 2 3 / 6 / 5 9 L a t t i c e s t u d i e s 

- 17 -



G E R M A N Y (F.R.) 

Name Loca t ion Opera to r Type Power 
kW(t) 

2 
Max. f l u x (n/am s ) Date of 

c r i t l c a l -
i t y 

Use Name Loca t ion Opera to r Type Power 
kW(t) the rmal f a s t 

Date of 
c r i t l c a l -

i t y 
Use 

AEG 
P r i i f -

r e a k t o r 
Groaz-

Afelzheim AEG Argonaut 1 2X1010 5x109 27 /1 /61 Latfcioe s t u d i e s 

FR 2 
Ka r l s ruhe 
(Leopolda-

h a f e n ) 
Kera fo r sohunga-

z e n t r u n 
D2O-D2O 12,000 4x10 1 5 2 x 1 0 1 3 7 / 3 / 6 1 

Resea rch , f u e l 
e l e m e n t s , i s o t o p e 

p roduo t ion 

FSJ 1 
(MERLIN) 

J f f l i c h 
( S t e t t e r n i c h ) 

Kernf ore Chungs -
an lage 

Swimming 
pool 

(MERLIN) 
5 ,000 8 x 1 0 1 3 14 2x10 23/2/1962 

R e s e a r o h , m a t e r i a l s 
t e s t i n g , I s o t o p e 

p roduo t ion 

SDR 100 Munich 
(Garching) Sieraens-Schuckert S o l i d 

homogeneous 0 .0001 5x10 6 28 /2 /62 Research and t r a i n i n g 

FRJ 2 
(DIDO) 

Jvfl lch 
( S t e t t e r n i c h ! 

K e r n f o r s c h u n g e -
an lage 

D 2 ° - D 2 ° 
U 235 10,000 

14 
1.4x10 

14 
0.35x10 14 /11 /62 M a t e r i a l s t e s t i n g and 

i s o t o p e p r o d u c t i o n 

- 18 -



G E R M A N Y (F.R.) 

Name L o c a t i o n O p e r a t o r Type Power 
kW(t) 

Max. f l u x (n/oa s ) 
Date of 

c r i t i c a l l y Vbo Name L o c a t i o n O p e r a t o r Type Power 
kW(t) t h e r m a l f a s t 

Date of 
c r i t i c a l l y Vbo 

SAR 2 
(Argonaut 
Ka r l s ruhe ] 

t hen 
STARK 

K a r l s r u h e 
(Leopolds -

h a f e n ) 

/ 

Kern fo r sohungs -
zentrum 

Argonaut 
then 
f a s t 

t h e r m a l 
Argonaut 

0 .01 1.5x10® 5x10 7 
1 1 / 1 / 6 3 

Ditittantled^ 
r e - e r e s t e d 

Reac to r p h y s i c s 
s t u d i e s 

t h e n 
f a s t r e a c t o r 

s t u d i e s 

FRG 2 Gees thach t 

Ge8. f u r Kern-
e n e r g i e -

verwer tung i n 
S c h i f f b a u und 

S c h i f f a h r t 

Swimming 
pool 200 1 5 / 3 / 6 3 Research 

SUE 100 BE B e r l i n Technische 
U n i v e r s i t a t 

S o l i d 
homogeneous 

U.0001 5 x l 0 6 1 7 / 7 / 6 3 
Research 

and t r a i n i n g 

Darmstadt I n s t . Techno l . 
S o l i d 

homogeneous 
(SUR 100) 

0 .0001 5 x l 0 6 
2 3 / 9 / 6 3 Research and t r a i n i n g 

G e e s t h a c h t 

Ges. fUr Kern-
e n e r g i e -

ve rwer tung i n 
S c h i f f b a u und 

S o h i f f a h r t 

Zr H 
modera ted , 

e n r . U0-, 
s p l i t t a B l e 

M 0 8 / 5 / 6 * * C r i t i c a l assembly 
f o r KNK r e a c t o r 

i 

- 19 -



| G E R M A N Y |(F.«M 

Name L o c a t i o n O p e r a t o r Type Power 
kWCt) 

2 
M a x . f l u x (ii/em 6) Date of Use Name L o c a t i o n O p e r a t o r Type Power 

kWCt) t h e r m a l f a s t c r i t i c a l i t y Use 

FKMZ Mainz U n i v e r s i t y TRIG A 
Mark I I 
( P u l s e d ) 

30 12 1 .2x10 2X1012 Under 
c o n s t r u c t i o n 

(196*0 

R e s e a r c h , t r a i n i n g , 
i s o t o p e p r o d u c t i o n 

PTB-
MESS-

REAKTOH 

Brunswick P h y s i k a l i s c h -
T e c h n i s c h e 

B u n d e s a n s t a l t 

Swimming 
p o o l 1,000 6 x 1 0 1 2 11 

1 .5*10 
Under 

c o n s t r u c t i o n 
(1964) 

R e s e a r c h and t r a i n i n g 

K a r l s r u h e Sieraens-
S c h u c k e r t d2o /-uO - -

lb/ll/bZ. 
D i s m a n t l e d -

6 / 9 / 6 4 . 

R e a c t o r p h y s i c s of 
K a r l s r u h e MZFR 

p r e s s u r e t a n k 
r e a c t o r 

S t u t t g a r t I n s t . T e c h n o l . 
S o l i d 

homogeneous 
(SUR 100) 

2 . 0 0 0 1 5X.106 • Under 
c o n s t r u c t i o n 

(1964) 
Resea rch and t r a i n i n g 

Hambourg T e c h n i c a l C o l l e g e 
S o l i d 

homogeneous 
(SUR 100) 

0 . 0 0 0 1 !06 Under 
c o n s t r u c t i o n 

(196b) 
T r a i n i n g 
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GERMANY (F.R.) 

Name Loca t ion Opera tor Type Power 
j 

Ma*.f lux (n/cm s ) Date of Use Name Loca t ion Opera tor Type kW(t) thermal f a s t c r i t i c a l i t y Use 

01m Techn ica l Col lege 
So l i d 

homogeneous 
(SUR 100) 

0 .0001 10 6 
Under 

c o n s t r u c t i o n 
(196'>) 

T r a i n i n g 

Aachen Techn ica l Academy 
So l i d 

homogeneous 
(SUR 100) 

0 .0001 10 6 
Under 

c o n s t r u c t i o n 
(1964) 

T r a i n i n g 

SNEAK Kar l s ruhe Ksrnf o r schungs-
z e n t r u m 

F a s t 
s e e d 
Pu/U 

fssO - • 
Under 

c o n s t r u c t i o n 
(1965; 

I n v e s t i g a t i o n o f 
p h y s i o a o f f a s t 

a n d c o u p l e d r e a c t o r s 

Bremen Techn ica l Col lege 
So l i d 

homogeneous 
(SUR 100) 

0 .0001 10 6 P r o j e c t 
(1967) T r a i n i n g 
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G R E E C E 

Name Loca t ion Opera to r Type Power 
kW(t) 

2 
Max . f lux (n/cm e) D a te of 

c r i t i c a l -l y Use Name Loca t ion Opera to r Type Power 
kW(t) t he rma l f a s t 

D a te of 
c r i t i c a l -l y Use 

DEMOCRITUS 
Athens 
(Aghia 

P a r a s k e v i ) 

H e l l e n i c 
A.E.C. 

Swimming 
poo l 

1 , 0 0 0 1 . 8 * 1 0 1 3 2 x 1 0 1 ? 2 7 / 7 / 6 1 Research and t r a i n i n g 
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ITALY 

Name Loca t ion Ope ra to r Type Power 
kW(t) 

MEIX. f l u x ( n / c m 2 s ) Date of 
Use Name Loca t ion Ope ra to r Type Power 

kW(t) t he rma l f a s t 
c r i t i c a l -

i t y 
Use 

ISPRA 1 I s p r a Euratom 
D 2 O - D 2 O 

E n r i c h . U 
(CP-5) 

5 ,000 10 
14 

1.6x10 2 4 / 3 / 5 9 Resea rch , t r a i n i n g , 
i s o t o p e p r o d u c t i o n 

Avogadro 
RS 1 S a l u g g i a S . O . R . I . N . Swimming 

pool 2 ,000 
(5 ,000) 

3 . 6 X 1 0 1 3 4x10 1 3 10 /9 /59 Research 

Milan 
Po ly t eohn , I n s t . , 

En r i co Fermi 
Nuclear Cent re 

Homogeneous 
u r a n y l s u l -
p h a t e (L 54) 

50 12 10 * 12 2x10 11 /11 /59 Research and t r a i n i n g 

COSTANZA Palermo U n i v e r s i t y 
S o l i d 

homogeneous 
( A G N 2 0 1 -

P-110) 
0.0001 k.5x106 12 /2 /60 Research and t r a i n i n g 

RC 1 Rome 
( C a s a c r i a ) C.N.E.N. TRIGA 

Mark I I 100 4x10 1 2 12 5x10 10 /6 /60 Research and t r a i n i n g 

- 25 -



I T A L Y 

Name Loca t i on Opera to r Type Power 
kW(fc) 

Max. f lux (n /cm 2 s ) Date of 
Use Name Loca t i on Opera to r Type Power 

kW(fc) the rma l f a s t 
c r i t i c a l -

i t y 
Use 

ISPHA 2 
then 
RANA 

I s p r a , 
then Rome 
( C a s a c c i a ) 

C.N.E.N. Swimming 
pool 

10 

100 
11 2x10 11 3 .5x10 

1 5 / 1 2 / 6 1 
t o 2 /1963 

(196^) 

Measure of resonance 
i n t e g r a l and n e u t r o n 

s p e c t r a 

R B 1 
then 

RBj 

Bol ogna 
(Monte 

Cucco l ino) 
U n i v e r s i t y 

G r a p h i t e -
e n r i c h . U 

(PCTR) 
10 11 10 Ux1010 

3 0 / 7 / 6 2 
t h e n 

(1965) 

Study of g r a p h i t e 
moderated l a t t i c e s 

and a f t e r m o d i f i -
c a t i o n of coupled 

the rma l f a s t sys tems 

RTS 1 
P i s a 

(San P i e r o a 
Grado) 

CAMENUniv. of 
P i s a , Naval 
Academy of 

L ivorno 

Swimming 
poo l 5 ,000 3x10 ^ 6 x 1 0 1 J 

5/1963 
Research and marine 
p r o p u l s i o n r e a c t o r 

problems 

R B2 
Bologna 

(Monte 
Cuccol ino) 

AGIP 
Nucleare Argonaut 10 11 10 2 8 / 5 / 6 3 Research and t r a i n i n g 

RCSPO Rome 
( C a s a c c i a ) C.N.E.N. 

Organic 
UO e n r i c h . 

Th 
r^ o 1 0 / 6 / 6 3 

Reac to r p h y s i c s f o r 
PRO 

(up t o 350°C) 
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ITALY 

Name Loca t i on Opera to r Type Power 
kW(t) 

Max . f l ux (n /cm 2 s ) 
Date of Use Name Loca t i on Opera to r Type Power 

kW(t) t he rma l f a s t c r i t i c a l i t y 
Use 

ECO I s p r a Eur a t om D 2 O 1 (1964) Reac tor p h y s i c s f o r 
0 3 G E L 

Pavia U n i v e r s i t y TRIGA 
Mark I I 250 1 0 1 3 (1964) Research and t r a i n i n g 

RTM Rome 
( C a s a c c i a ) C.N.E.N. 

Four APTR 
r e a c t o r s 

( p r e s s u r i z e d 
swimming 

poo l ) 

4x7,500 14 1 .4x10 
Under 

c o n s t r u c t i o n 
(1965) 

T e c h n o l o g i c a l and 
m a t e r i a l s s t u d i e s 

Bologna C.N.E.N. F a s t pu l sed 
r e a c t o r 

P r o j e c t 
(1965) 

Measurement of 
c r o s s - s e c t i o n s 

i n the energy r e g i o n 
below 10 keV 

ESSOR I s p r a Euratom 
D^O - o rg . 
n a t . and 
e n r i c h . U 

25,000 14 10 ' 
Under 

c o n s t r u c t i o n 
(1966) 

M a t e r i a l s t e s t i n g 
f o r ORGEL 

- 27 -



I T A L Y 

Name L o c a t i o n O p e r a t o r T y p e 
P o w e r 
k W ( t ) 

2 
M a x . f l u x ( n / c m b) 

D a t e o f 
c r i t i c a l i t y 

U s e Name L o c a t i o n O p e r a t o r T y p e 
P o w e r 
k W ( t ) 

t h e r m a l f a s t 

D a t e o f 
c r i t i c a l i t y 

U s e 

C a s a c c i a C . N . E . N . 
F a s t 

r e a c t o r 
I U 0 

P r o j e c t 
( 1 9 6 6 ) 

F a s t s o u r c e 

Rome 
( C a s a c c i a ) 

C . N . E . N . u - H 2 O ~ 0 P r o j e c t 
R e a c t o r p h y s i c s o f 
p r e s s u r i z e d w a t e r 

s y s t e m s 

SORA l e p r a E u r a t o m F a s t 
p u l s e d 

4 0 0 0 . 7 x 1 0 1 5 

a t 1 0 0 C / B P r o j e c t R e s e a r c h 
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THE NETHERLANDS 

Name L o c a t i o n O p e r a t o r T y p e P o w e r 
k W ( t ) 

M a x . f l u x ( n / c r a 2 s ) 
D a t e o f 

c r i t i c a l -
l y 

U s e Name L o c a t i o n O p e r a t o r T y p e P o w e r 
k W ( t ) t h e r m a l f a s t 

D a t e o f 
c r i t i c a l -

l y 
U s e 

LFR P e t t e n R . C . N . A r g o n a u t 1 0 
1 1 

1 . 5 x 1 0 5 x 1 0 1 0 2 8 / 9 / 6 0 R e s e a r c h a n d t r a i n i n g 

HFR P e t t e n R . C . N . 
T a n k , 

U 2 3 5 , H 2 0 
2 0 , 0 0 0 2 . 5 x 1 0 1 i f 7 . 8 x 1 0 9 / 1 1 / 6 1 R e s e a r c h a n d 

m a t e r i a l s t e s t i n g 

HOR 

A m s t e r d a m , 
t h e n 

D e l f t I n s t , o f T e c h n o l . 
S w i m m i n g 

p o o l 

1 0 

1 0 0 
1 2 

1 . 1 x 1 0 3 . 6 X 1 0 1 2 

2 1 / 5 / 5 7 

4 / 1 9 6 3 R e s e a r c h a n d t r a i n i n g 

KRITO P e t t e n R . C . N . 
T a n k , 

l o w e n r i c h . U 
h2o 

r u O 2 9 / 3 / 6 3 L a t t i c e s t u d i e s ( H g O ) 

BARN W a g e n i n g e n I.T.A.L. S w i m m i n g 
p o o l 1 0 0 

1 2 
1 . 2 x 1 0 4x1o12 

9 / 4 / 6 3 I r r a d i a t i o n o f p l a n t s 
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THE N E T H E R L A N D S 

Name L o c a t i o n O p e r a t o r Type Power 
kW(t) 

2 
M a x . f l u x (n/cm s ) Date of 

c r i t i c a l i t y Use Name L o c a t i o n O p e r a t o r Type Power 
kW(t) t h e r m a l f a s t 

Date of 
c r i t i c a l i t y Use 

KSTR Arnhem K.E.M.A. 

Homogeneous 
s u s p e n s i o n , 
ThO ,235 UO 

in H20 * 

250 ~ 1 0 1 5 5 x l 0 1 5 
Under 

c o n s t r u c t i o n 
(1964) 

Resea rch on 
s u s p e n s i o n s 

under r e a c t o r 
c i r c u m s t a n c e s 

ATHENS Eindhoven T e c h n i c a l 
U n i v e r s i t y Argonaut P r o j e c t Reac to r p h y s i c s 

and dynamics 

30 



N O R W A Y 

N a m e L o c a t i o n O p e r a t o r T y p e P o w e r 
k f f ( t ) 

p 
M a x . f l u x ( n / c m a ) D a t e o f 

U s e N a m e L o c a t i o n O p e r a t o r T y p e P o w e r 
k f f ( t ) t h e r m a l f a s t ity 

U s e 

J E E P 1 K j e l l e r I.F.A. D 2o - D 2O 450 1 . 8 x 1 0 1 2 11 10 6/1951 
N e u t r o n p h y s i c s a n d 

i s o t o p e p r o d u c t i o n 

NORA K j e l l e r I.F.A. d2o/h2o r J 0 5x10® 9 / 6 / 6 1 H e a v y w a t e r 
l a t t i c e s t u d i e s 

J E E P 2 K j e l l e r I.F.A. D O - D O 
E n r i c h ? U 0 2 

2,000 1 . 8 x 1 0 1 3 1 . 8 x 1 0 1 3 
U n d e r 

c o n s t r u c t i o n 
(1965) 

E x p e r i m e n t a l n e u t r o n 
p h y s i c s , s h i e l d i n g , 

i s o t o p e p r o d u c t i o n 
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PORTUGAL 
I "•" 

Name L o c a t i o n O p e r a t o r T y p e P o w e r 
k W ( t ) 

2 
M a x . f l u x ( n / c m s ) D a t e o f 

c r i t i c a l -
ity 

Use 

I "•" 

Name L o c a t i o n O p e r a t o r T y p e P o w e r 
k W ( t ) t h e r m a l f a s t 

D a t e o f 
c r i t i c a l -

ity 
Use 

R . P . I . 
L i s b o n 

( S a c a v e m ) 
J . E . N . 

S w i m m i n g 
p o o l 

1,000 1 . 8 x 1 0 1 3 2 x 1 0 1 3 2 5 / V 6 1 R e s e a r c h a n d t r a i n i n g 
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SPAIN 

N a m e 

JEM 1 

L o c a t i o n O p e r a t o r T y p e P o w e r 
k W ( t ) 

M a x . f l u x ( n / c f l l s ) D a t e o f 
c r i t i c a l -

i t y 
U s e 

N a m e 

JEM 1 

L o c a t i o n O p e r a t o r T y p e P o w e r 
k W ( t ) t h e r m a l f a s t 

D a t e o f 
c r i t i c a l -

i t y 
U s e 

N a m e 

JEM 1 M o n c l o a J . E . N , 
S w i m m i n g 

p o o l 
3 , 0 0 0 3 . 5 x 1 0 1 3 

1 4 
1 * 1 0 1 0 / 1 9 5 8 

R e s e a r c h a n d 
i s o t o p e p r o d u c t i o n 

AfiGOS 

M o n c l o a , 
t h e n 

B a r c e l o n a I n s t . o f T e c h n . A r g o n a u t 1 0 
1 1 

1 0 4 x 1 0 1 ° 

7 / 1 9 6 1 

1 1 / 6 / 6 2 R e s e a r c h a n d t r a i n i n g 

A R B I 

M o n c l o a , 
t h e n 

B i l b a o I n s t . o f T e e h n . A r g o n a u t 1 0 
1 1 

1 0 4 x 1 0 1 0 

4 / 1 / 6 2 

3 / 7 / 6 2 R e s e a r c h a n d t r a i n i n g 
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SWEDEN 

Name Locat ion Opera tor Type Power 
kW(t) 

2 
Max.f lux (n/cm )s Date of 

e r i t i c a l -
i t y 

Use Name Locat ion Opera tor Type Power 
kW(t) thermal f a s t 

Date of 
e r i t i c a l -

i t y 
Use 

S 1 Stockholm AB Atoaenergi D2O-D2O 1,000 12 3.7x10 11 3.7x10 13/7/54 Research 

R 0 Studsvik AB Atomenergi D2O < 0 . 0 1 ^2x10 8 9/1959 
Heavy water 

l a t t i c e s t u d i e s 

R 2 Studsvik AB Atomenergi Tank, 
U 235, H20 30,000 14 3.1x10 14 9.1x10 4 /5 /60 

M a t e r i a l s t e s t i n g , 
r e s e a r c h , i s o t o p e 

product ion 

R 2-0 Studsvik AB Atomenergi Swimming 
pool 100 

(1000 f o r 
s h o r t 
p e r i o d s ) 

12 10 £ 12 3x10 20/6/60 
C r i t i c a l i t y and 

s h i e l d i n g experiments 

FR 0 Studsvik AB Atomenergi 
Enrich.U(20#) 
i n va r ious 
c o n f i g u r a -

t i o n s , 
Cu r e f l e c t o r 

0 . 1 11 /2 /64 F a s t r e a c t o r phys ics 
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SWITZERLAND 

Name Loca t i on Opera to r Type Power 
kW(t) 

Max . f lux (n/cm s ) Date of 
c r i t i c a l -l y Use Name Loca t i on Opera to r Type Power 

kW(t) t he rma l f a s t 

Date of 
c r i t i c a l -l y Use 

SAPHIR 

Geneva, 
t hen 

Wiirenlingen F e d e r a l I n s t , f o r 
Reactor Research 

Swimming 
poo l 1 ,000 1 0 1 3 5 x 1 0 1 3 

8 / 1 9 5 5 , 

V 1 9 5 7 
M a t e r i a l s t e s t i n g 

and r e s e a r c h 

Geneva U n i v e r s i t y 
S o l i d , 

homogeneous 
(AGN-201-
P-111) 

0 . 0 2 10^ 9 / 1 9 5 8 Research and t r a i n i n g 

Bas l e U n i v e r s i t y Swimming 
p o o l 2 3S1Q1 0 

1 0 1 1 4 / 1 9 5 9 Research and t r a i n i n g 

DIORIT WSrenlingen Fede ra l I n s t , f o r 
Reactor Research D2O-D2O 20 ,000 

( 3 0 , 0 0 0 ) 
3 .5X10 1 3 2 . 8 x 1 0 1 3 1 5 / 8 / 6 0 

M a t e r i a l s t e s t i n g 
and i s o t o p e 

p r o d u c t i o n 
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TURKEY 

Name Loca t i on Ope ra to r Type Power 
kW(t) 

2 
Max . f l ux (n/cm s ) Date of 

c r i t i c a l -
i t y 

Use 
Name Loca t i on Ope ra to r Type Power 

kW(t) the rmal f e - . t 

Date of 
c r i t i c a l -

i t y 
Use 

CEKMECE 
TR 1 

I s t a n b u l 
(Ktfquqek-

mece) 

T u r k i s h 
A.E.C. 

Swimming 
poo l 1 ,000 1 . 8 x 1 0 1 5 2x10 1 3 6 / 1 / 6 2 Research and t r a i n i n g 
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UNITED K I N G D O M 

Name L o c a t i o n O p e r a t o r Type Power 
kW(t ) 

p 
M a x . f l u x (n/cm a ) Date of 

c r i t i c a l * 
i t y 

Use Name L o c a t i o n O p e r a t o r Type Power 
kW(t ) t h e r m a l f a s t 

Date of 
c r i t i c a l * 

i t y 
Use 

SLEEP H a r w e l l U.K.A.E.A. G r a p h i t e - a i r 1 . 5 x l 0 9 1 5 / 8 / 4 7 
T e s t i n g of 

r e a c t o r m a t e r i a l s 
p u r i t y 

BEPO H a r w e l l U.K.A.E.A. G r a p h i t e - a i r 6 , 0 0 0 2 x 1 0 1 2 1 0 1 1 

( b u t 3 x l 0 n 

i s a v a i l a b l e ) 

5 / 7 / 4 8 
I s o t o p e p r o d u c t i o n 

and g e n e r a l r a d i a t i o n 
s o u r c e 

ERIC Aldermas ton U.K.A.E.A. 

Smal l 
c r i t i c a l 
a ssembly 
machine 

v O 1 9 5 2 
C r i t i c a l i t y s t u d i e s 

ATLAS Alde rmas ton U.K.A.E.A. 
Large c r i t i -
c a l a s sembly 

machine 
/vO 1 9 5 2 d r i t i c n l i t y s t u d i e s 

ZETR-0 H a r w e l l U.K.A.E.A. Pu n i t r a t e 
s o l u t i o n < \ / 0 10* 1 0 / 1 9 5 2 - 1 9 5 3 

( d i s m a n t l e d ) 
C r i t i c a l i t y s t u d i e s 
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U N I T I D K I N G D O M 

Name L o c a t i o n O p e r a t o r Type Power 
kW(t ) 

p 
M a x . f l u x (n/cm s ) Date of 

Use Name L o c a t i o n O p e r a t o r Type Power 
kW(t ) t h e r m a l f a s t i t y 

Use 

WATERFALL A l d e r m a s t o n U .K.A.E .A . 
C r i t i c a l 
a s s e m b l y 
mach ine 

/v»0 1954 
C r i t i c a l i t y s t u d i e s 
( s y s t e m s r e f l e c t e d 

by o i l or w a t e r ) 

ZEPHYR H a r w e l l U .K.A.E .A. F a s t r e a c t o r 
Pu/U r-J 0 8x10 8 5 / 2 / 5 4 -

6 / 1 9 5 8 
( d i s m a n t l e d ) 

F a s t r e a c t o r p h y s i c s 

DIMPLE H a r w e l l , 
t h e n 

W i n f r i t h 

U.K.A.E .A. H 2 0 , D20 or 
o r g a n i c 

m o d e r a t o r 
and Pu 

or U f u e l 

< 0 . 1 3 x 1 0 8 8 / 5 4 - 1 2 / 6 0 , 
r e - e r e c t i o n 

1 8 / 6 / 6 2 

T a s t i n g a wide r a n g e 
of l a t t i c e s a t u n i -

fo rm t e m p e r a t u r e 
(up t o 8cP0) 

ZEUS H a r w e l l U .K.A.E .A. F a s t r e a c t o r 
U 235 (45%) 0 . 1 5 x 1 0 9 1 2 / 1 9 5 5 - 9 / 5 7 

( d i s m a n t l e d ^ 
F a s t r e a c t o r p h y s i c s 

ZETR l a H a r w e l l U .K.A.E .A. 

BO F ( U 235, 
45% e n r i c h , 

and U 233) 
s o l u t i o n 

rjO 1 0 5 1 2 / 1 9 5 5 - 5 6 
( d i s m a n t l e d ) 

C r i t i c a l i t y s t u d i e s 
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U N I T E D K I N G D O M 

Name L o c a t i o n O p e r a t o r Type Power 
kW(t) 

Max . f l ux (n /cm^s) Date of 
Use Name L o c a t i o n O p e r a t o r Type Power 

kW(t) t h e r m a l f a s t i t y 
Use 

LIDO Harwe l l U.K.A.E.A. Swimming 
p o o l , 

U 2 3 5 / A 1 

100 1 0 1 2 1 2 
3 x 1 0 2 1 / 9 / 5 6 

Thermal r e a c t o r 
p h y s i c s i n c l u d i n g 

s h i e l d i n g 

DIDO Harwel l U.K.A.E.A. D O - D O 
2 2 

U 235/A1 
15 ,000 1 4 

1 . 9 x 1 0 5xlO l / f 
7 / 1 1 / 5 6 

M a t e r i a l s t e s t i n g ) 
i s o t o p e p r o d u o t i o n , 

r e s e a r c h 

NEPTUNE 
Harwel l 

t h e n 
Derby 

Admi ra l ty 
t h e n 

R o l l s Royce 
Swimming 

pool /v/0.1 7 / 1 / 5 7 -
6 / 1 9 5 9 

then 
2 6 / 2 / 6 3 

Naval p r o p u l s i o n 
s t u d i e s , t h e n 

development of l o n g 
l i f e o o i l s f o r 

submar ines 

NERO H a r w e l l , 
t hen 

W i n f r i t h 

U.K.A.E.A. G r a p h i t e , 
e n r i c h . U rw0.1 3x10® 2 3 / 2 / 5 7 -

9 / 1 9 5 9 , 
r e - e r e c t e d , 

11 /1960 
d i s m a n t l e d 

1 9 6 4 

S t u d i e s of n u c l e a r 
p r o p e r t i e s by o s c i l -

l a t i o n methods and 
i n v e s t i g a t i o n s f o r 
advanced g r a p h i t e 
moderated r e a c t o r s 

ZETR I b / o 
( m o d i f i c a -

t i o n of 
ZETR l a ) 

Dounreay U.K.A.E.A. Enr ich .U 
s o l u t i o n r^j 0 1 0 6 1 V 8 / 5 7 -

8/1960 
( d i s m a n t l e d ) 

C r i t i c a l i t y s t u d i e s 
of uranium s o l u t i o n s 
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UNITID KINGDOM 

Name L o c a t i o n O p e r a t o r T y p e Power 
k W ( t ) 

M a x . f l u x 
p 

( n / c r a 0 ) D a t e o f 
U s e Name L o c a t i o n O p e r a t o r T y p e Power 

k W ( t ) t h e r m a l f a s t i t y 
U s e 

PLUTO H a r w e l l U.K.A.E.A. D , 0 - D „ 0 

V 2 * 5 
80% 

1 5 , 0 0 0 
1 4 

1 . 8 x 1 0 5 x 1 0 1 3 2 5 / 1 0 / 5 7 

N e u t r o n 
d e f r a e t i c n l o o p , 
m a t e r i a l s t e s t i n g i 
i s o t o p e p r o d u c t i o n ^ 

r e s e a r c h 

hazel 
(ZETR I I ) H a r w e l l U.K.A.E.A. 

«o f (by; 
e n r i c h . ) 
s o l u t i o n , 
d2o 

(VO V 5 8 - 9 / 5 8 
( d i s m a n t l e d ) 

C r i t l c a l i t y s t u d i e s 

iMITR Donnreay U.K.A.E.A. V - v 
o 2 3 5 

1 0 , C O O 1 . 2 x 1 0 * 0 . 5 x 1 0 1 i ( 2 4 / 5 / 5 8 M a t e r i a l s t e s t i n g 

HORACE A l d e r m a s t o n U . K . A . E . A . S w i m m i n g 
p o o l , U 2 3 5 

0 . 0 1 5 / 1 9 5 8 N u c l e a r i n f o r m a t i o n 
o n HERALD c o r e 

MERLIN A l d e r m a s t o n A . E . I . L t d . S w i m m i n g 
poo l , U 235 5 , 0 0 0 7 x 1 0 1 J 1 4 

2 x 1 0 

1 6 / 7 / 5 9 - 1 9 6 2 
( c e a s e d 

o p e r a t i o n ) 
R e s e a r c h , t e s t i n g , 

t r a i n i n g 
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U N I T E D K I N G D O M 

Name L o c a t i o n O p e r a t o r T y p e P o w e r 
k W ( t ) 

p 
M a x . f l u x ( n / c m s ) 

D a t e o f 
c r i t i c a l -

i t y 
Use Name L o c a t i o n O p e r a t o r T y p e P o w e r 

k W ( t ) t h e r m a l f a s t 

D a t e o f 
c r i t i c a l -

i t y 
Use 

JASON 
S l o u g h , 

t h e n 
G r e e n w i c h 

H s w k e r - S i d d e l e y , 
t h e n 

R o y a l N a v a l 
C o l l e g e 

A r g o n a u t 10 
11 

1.5x10 5 x 1 0 1 0 
3 0 / 9 / 5 9 
- 1961, 

r e - e r e c t i o n , 
6 / 1 1 / 6 2 

R e s e a r c h a n d t r a i n i n g 

DFR D o u n r e a y U . K . A . E . A . 
U / P u f a s t 

r e a c t o r 
60 ,000 }xl013 11/1959 D e v e l o p m e n t o f f a s t 

r e a c t o r t e c h n o l o g y 

T E S S I E D o u n r e a y U . K . A . E . A . 

S o l i d m i x -
t u r e s o f 

l o w e n r i c h -
m e n t U F ^ a n d 
p a r a f f i n w a x 

5 10 8 11/1959 

N u c l e a r s a f e t y o f 
s l i g h t l y e n r i c h e d U 

s l u d g e s a n d 
p r e c i p i t a t e s 

ZENITH W i n f r i t h U . K . A . E . A . 

G r a p h i t e , 
h e a t e d N ? , 
Pu/Al a l l o y 

f u e l 

0 . 1 2 x l 0 8 19 /12 /59 

R e a c t o r p h y s i o s o f 
h i g h t e m p e r a t u r e 

g a s - c o o l e d 
r e a c t o r s 

HERALD Aldermaston U . K . A . E . A . 
Swimming 

pool .U 235 5 ,000 3X 1 0 1 5 14 1 .2x10 2 9 / 2 / 6 0 
Genera l r e s e a r c h 

and r a d i a t i o n 
damage s t u d i e s 
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U N I T E D K I N G D O M 

Name Loca t ion Opera tor Type Power 
kW(t) 

2 Max . f lux (n/cm s ) Date of 
Use Name Loca t ion Opera tor Type Power 

kW(t) the rmal f a s t 
c r i t i c a l -

i t y 
Use 

PHOENIX 
(HAZEL II ) Dounreay U.K.A.E.A. 

UO F 
(30% and 

93% e n r i c h . ) 
s o l u t i o n 

0 .1 107 7/1960 
(d i sman t l ed ] 

Nuclear s a f e t y of 
U s o l u t i o n s i n l a r g e 

p r o c e s s v e s s e l s 

PUMA Dounreay U.K.A.E.A. 

So l i d mix-
t u r e s of PuQ, 

and d 

po ly thene 
moderator 

0 .01 107 11/1960 Study of u n d e r -
aodera ted Pu/H systems 

VERA Aldermaston D.K.A.E.A. Fa6t r e a c t o r 
U or Pu 0.1 10 9 2 2 / 2 / 6 1 

Phys i c s of sma l l 
f a s t r e a c t o r 

sys tems 

NESTOR W i n f r i t h U.K.A.E.A. Argonaut 10 10 1 1 4x10 1 0 13/3 /61 

Source of n e u t r o n s 
f o r s u b o r i t i c a l 

a s sembl i e s g i v i n g 
the rma l f l u x e s of 
10° n/cm s i n the 

a s sembl i e s 

SIRIUS Dounreay U.K.A.E.A. 

UO F 
(30% and 

93% e n r i c h . ) 
s o l u t i o n 

0 . 1 107 8/1961 Neutron s h i e l d i n g 
s t u d i e s 
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U N I T E D K I N G D O M 

Name L o c a t i o n O p e r a t o r T y p e P o w e r 
k W C t ) 

p 
M a x . f l u x ( n / c r a s ) 

D a t e o f 
U s e Name L o c a t i o n O p e r a t o r T y p e P o w e r 

k W C t ) 
t h e r m a l f a s t 

c r i t i c a l i t y U s e 

TOAD 
(ZETR I I I ) D o u n r e a y U . K . A . E . A . 

V02F? (30% 
e n r i c h . ) 
s o l u t i o n 

0 . 0 1 10 8 1961 
N u c l e a r s a f e t y o f 

J s o l u t i o n s i n s m a l l 
p r o c e s s v e s s e l s 

HERO W i n d s c a l e U . K . A . E . A . 
G r a p h i t e , 

h e a t e d g a s , 
e n r i c h . U 0 2 

3 10* 5 / 2 / 6 2 A9R p h y s i o s u p 
t o 500°0 

DAPHNE H a r w e l l U . K . A . E . A . 
D2O/D5O 
u 2 3 5 / A i 0 . 1 2 x 1 0 9 5*10 8 20/2/62 

j 

R e a c t o r p h y s i o s o f 
DIDO a n d PLUTO t y p e 

r e a c t o r s 

ZEBRA W i n f r i t h U . K . A . E . A . 
F a s t r e a c t o r 

U / P u 0 . 1 5x10 9 1 9 / 1 2 / 6 2 D i l u t e f a s t r e a o t o r 
p h y s i o s 

1 

PANTHER D o u n r e a y U . K . A . E . A . Pu n i t r a t e 
s o l u t i o n 

0 . 0 1 10 8 3 1 / 1 / 6 3 N u o l e a r s a f e t y o f 
P u s o l u t i o n s 

- U9 -



UNITID KINODOM 

N a m e L o c a t i o n O p e r a t o r T y p e 
P o w e r 
kW(t) 

p 
M a x . f l u x ( n / o m s ) D a t e o f 

o r i t i o a l -
i t y 

U s e N a m e L o c a t i o n O p e r a t o r T y p e 
P o w e r 
kW(t) 

t h e r m a l f a s t 

D a t e o f 
o r i t i o a l -

i t y 
U s e 

QUAGGR D o u n r e a y U . K . A . E . A . 
F a s t P u / C 
a s s e m b l i e s 

0 . 0 1 1 / 6 3 
D i l u t e f a s t 

r e t o t o r p h y s i c s 

HECTOR W i n f r i t h U . K . A . E . A . 

U 2 3 5 / A l 
a l l o y } 

g r a p h i t e , 
h e a t e d C 0 £ 
d r i v e r w i t h 

v a r i o u s f u e l s 
i n t h e i n n e r 

r e g i o n 

0 . 1 3 x 1 0 ® 1 0 / 3 / 6 3 
R e a c t i v i t y m e a s u r e -

m e n t s a t h i g h 
t e m p e r a t u r e s ( u p 

t o ^ 0 ° C ) b y o s c i l -
l a t o r m e t h o d s 

Q l a s g o w 
( E a s t 

X i l b r i d e ) 

S c o t t i s h 
U n i v e r s i t i e s 

A r g o n a u t 1 0 0 2 x 1 0 1 2 5 x 1 0 1 1 2 4 / 6 / 6 3 R e s e a r c h a n d t r a i n i n g 

JUNO W i n f r i t h 
H 2 0 / b 2 0 

m i x t u r e s 
2 8 / 4 / 6 4 

R e a c t o r p h y s i c s 
o f H 2 0 / D 2 0 

r e a c t o r s y s t e m s 

R i s l e y 
N o r t h e r n 

U n i v e r s i t i e s 
S w i m m i n g 

p o o l 
1 , 0 0 0 1/7/64 R e s e a r c h 

50 -



U N I T E D K I N G D O M 

Name L o c a t i o n O p e r a t o r T y p e 
P o w e r 

P 
M a x . f l u x ( n / o m s ) 

D a t e of 
U s e Name L o c a t i o n O p e r a t o r T y p e k W ( t ) 

t h e r m a l f a s t 
c r i t l c a l i t y 

U s e 

L o n d o n 
( S i l w o o d 

P a r k ) 

L o n d o n U n i v e r s i t y 
( I m p e r i a l C o l l e g e ! 

C o n s o r t I I 
( A r g o n a u t ) 

1 0 0 2 x 1 0 1 2 4 x 1 0 1 2 
U n d e r 

o o n s t r u o t i o n 
(1964) 

R e s e a r c h a n d t r a i n i n g 

L o n d o n 
L o n d o n U n i v e r s i t y 

( Q u e e n 
M a r y C o l l e g e ) 

rv»0 
U n d e r 

c o n s t r u c t i o n 
( J u n e 1 9 6 4 ) 

R e s e a r c h w i t h 
c r i t i c a l a s s e m b l y 

- D o u n r e a y ( 1 9 6 4 ) 
L a n d b a s e d 

p r o t o t y p e 
o f s u b m a r i n e 
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OECD JOINT UNDERTAKINGS 

Name Loca t ion • Opera to r Type Power 
kW(t) 

Max . f lux (n / cm 2 s ) Date of 
c r i t i c a l -

i t y 
Use Name Loca t ion • Opera to r Type Power 

kW(t) the rmal f a s t 

Date of 
c r i t i c a l -

i t y 
Use 

HBWR Halden, 
Norway I n t e r n a t i o n a l B o i l i n g D20 20,000 5 . 4 x 1 0 1 3 

- 2 9 / 6 / 5 9 B o i l i n g heavy water 
r e a c t o r development 

DRAGON 
W i n f r i t h , 

Uni ted 
Kingdom 

I n t e r n a t i o n a l G r a p h i t e -
Helium 20,000 4„5X101 3 

- 2 3 / 8 / 6 4 
High t empera tu re 

gas - coo led r e a c t o r 
development 
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DESCRIPTIONS OF RESEARCH REACTORS 
AND CRITICAL FACILITIES IN 
WESTERN EUROPE AND CANADA 

1. The following list gives references to papers describing 
research reactors and critical facilities mentioned in this 
document and arranged in alphabetical order. When the reactor 
has no name it is referred to under that of the place where it 
is located. 

2. This list, which does not claim to be exhaustive, has been 
drawn up on the basis of information at present available in 
the ENEA Secretariat. Suggestions for amendments or more appro-
priate references would be welcomed and included in further edi-
tions. 

3. Reactors described in the "Directory of Nuclear Reactors", 
Vol. II and III, I.A.E.A., Vienna, are indicated by a +; those 
described in "Nuclear Reactor Plant Data, Research and Test 
Reactors" Vol. II, A.S.M.E. and McGraw-Hill, New York, 19W, by 
an *. 
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(Aachen) 
AEG-Priifreaktor 

ALECTO I 

ALECTO I I 

ALIZE I + 

ALIZE I I 

AQUILON I + 

A<iUILON I I 

AHBI 

ARGOS 

J . 

Riesch, 0. : "Konstruktion und Verwendung des 
AJiG-Iriifreaktors", Atomwlrtschaft 6, No. 2, 
105 (1961) 

Bertr-.nd. J . , Breton, D., Caizergues. R. , 
Clouet d 'Orval , C., Dei lgat , E. , Molbert, II. 
and Verr iere , I'. : "Organisation de l a 
Recherche Exper imenta l en fcatiere de C r i t i -
c a l ! ^ " in C r i t i c a l i t y Control in Chemical 
and Metal lurgical P lan t , 537. O.K.C.D.. F a r l s . 
T55H 
Bruna, J . , Brunet, J . P . , Caizergues, R,, 
Clouet d 'Orval , C., Kremser, J . , Leclerc, 
and Verr iere , P. : "ALECTO, Experience de 
C r i t i c a l i t e sur une Solution de Plutonium" 
CEA-2274. 196J. 

See ALECTO I 

Girard, Y., Koechlin, J .C. and Koreau, J.U. : 
"Experiences c r i t iqueo sur la p i l e A^UILOH", 
Bull . I n f . Scl . Techn. Ho. 14, 14 (Feb. 1958) 
Girard, Y., Koechlin, J .C . , lioreau, J . and 
Haudet, R. : "Natural Uranium-Heavy .Voter 
La t t i ces" in Froc. Sccond U.i.. I n t . Conf. 
Peaceful Uses atomic Snergy. Geneva. 1958. 
12. 2B1• 
Cirard , Y., Koechlin, J .C. and Koreau, J.M, s 
"Le rfeacteur HuclSaire Experimental AitillON", 
Indus t r i es Atomiques Ho. 9/10, 47-56 (1957) 

Palomero, C.F. and Alvarez de Buergo, L. : 
"Descripcion mecfinica y e l f ic t r ica y operaclon 
de loB reac to res ARGOS y ARBI", Energla Huclear 
6, No. 21, 4-51 (1962) 
Sanchez del Rio, C. , Montes, J . , Cruz, F, de la 
and Dominguez, G. : "Research Reactors in 
Spain", in Third U.K. I n t . Conf. Peaceful Uses 
Atomic Energy. Geneva, 1964. P/492. 

Palomero, C.F. and Alvarez de Buergo, L. : 
"Descripcion mec&nice y e lSc t r i ca y operaclon 
de los reac tores ARGOS y ARBI", Energla huclear 
6, No. 21, 4-51 (1962) 
Sanchez de l Rio, C., Monfces, J . , Cruz, F. de la 
and Dominguez, G. s "Research Reactors in-
Spain", in Third U.N. I n t . Conf. Peaceful Ufles 
Atomic Energy, Geneva. 1964. P/492. 

ASTRA' "ASTRA-Reaktor, Reaktorzontrum Beiberadorf", 
I n t e r m t i o n o l e i / irtschaftswerbung, Alfred F. 
Koska, i/ien, 1961. 

ATHENE 

ATLAS 

AUSTRIA 100+ 

AVOGADRO RS 1+* 

AZUH 

BARN 

(Basle)+ 

BEPO 

Walford, J.O. and Thomas, A.F, I "The Equipment 
and Methods Used in Br i t i sh C r i t i c a l i t y Labora-
t o r i e s " in C r i t i c a l l t v Control In Chemical nnd 
Metallurgical. I ' lant . 553-BB. O.E.O.D.. PnrlB, 
1961. 

Koutz, S.L, , Taylor, T., McReynOlds, A,. Dyson, 
F . , Stone, H.S., Sleeper, II.P, J r . and Duff iold , 
K.B, t "Design of a 10-kW Reactor fo r Isotope 
Production, Research and Training PurpoBea" in 
Proc. Second. U.M. I n t . Conf. Peaceful UaeB 
Atomic Energy. Geneva. 1956. 10. 202-86. 

CoBterheert, tf.F., de Zeeuw, D, and Broor t jes . 
C. i "The Huclear Reactor os a Tool In Agricul-
t u r a l Research", Paper presented at the I .A.E.n. 
Symposium on the Programming and Ut i l i za t ion of 
Research Reactors, Vienna. Oct, 1961. 
"DB ITAL-reaotor KrltiBoh , Atoomenergle 5, 
No. 5. 96-1 CO (1963) — — " 
Bogaardt, H., Coehoorn, J . , Hofman, \V. and Mije, 
W.ti, i "The Biological Agricul tural Heaotor 
Netherlands (BARN; Design and Commissioning" in 
Third U.H, In t , Conf. Peaceful UseB ntomle.Knerfty. 
flqneva, IvTO. 

Biehl, A.T., Fayram, R., Henley, R., Llnenbergor, 
G.A., Montgomery, II., Mainhardt, R., Hewby, G., 
Randall, J . , Bowie, D. and Sherwin. J . I Comp/ict, 
Low-Coat Reactor EmphaBizeB Safoty , NuoleonlflB 
14, Ho. 9, 100-} (1956) 

"The World's Reactors Ho, 1 - BliPO", Nuclear 
Engineering 1, No. 1, 14 (1956) 
"Harwell, the Br i t i sh Atomic Energy Research 
Establishment 1946-51", 101-106, HWSO, London, 
1952. 
Jackson, R.F. ! "Experience with BEfO" In Prop, 
F i r s t I n t . Conf. Peaceful Uses Atomic Energy. 
Geneva. 1955. 2. 266-69. 
"Progress in Huclear Enorgy", Sorios I I , Reaators. 
i , •Ailb-ub 1 w — 
H i l l , J.K. ! "The Operation, PropTamminp; and Usage 
or BEPO, GLEEP and LIDO" in Prop. I.A.E.A. Byron, 
on Programming ond u t i l i s a t i o n pf Reaonrch "enotors . 
Vienna. Oct. 1961. P., 57-69. 
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BER+* 

(Bologna) 

BH 02 

BE 1 + . 

(Bremen) 

CABRI 

(Cnsaccia) 

CEKMECE TR 1 

CESAR 

Allen, E.W., Becker, H., Dreibrodt , W., Knoerzer, 
G. and Mahlitz, H. : "Der Ber l iner Forschungs-
reak to r (BEB)", Atomwlrtschaft 4 , Ho. 3, 94 
( 1 9 5 9 ) 
R e i f f e l , L. : "the F i r s t I n d u s t r i a l Research 
Reactor F a c i l i t y Design, Operational Experience 
and Research Programs" in Proc. Second U.N. I n t . 
Conf. Peaceful Uses Atomic Energy. Geneva, 19587 
10, 593-40J. 
TOlson, R.F . , Henrie, J .O . , McElroy, W.N., Parkins , 
W.E. and F lora , J . IV. : "Aqueous Homogeneous Type 
Research Reactors" in Proc. Second U.N. I n t . Conf. 
Peaceful Uses Atomic Energy, Geneva, 1958, 10, 
404-16. — ' — 

Motte, F. and Debrue, J . : "Study of the BR2 
Nuclear Cha rac t e r i s t i c s by means of i t s 
Mock-up BR 02" in Third U.N. I n t . Conf. 
Peaceful Uses Atomic Energy. Geneva. 1964, 
P/446. 

Stiennon, G. : "The BR 1 P i l e , Descr ipt ion 
and Use" in Proc. Second U.N. I n t . Conf. 
Peacefu l Usel~Atomic Energy. Geneva, 1958, 
10, 424. 

Dopchie, H. and Planquar t , J . : "BR 2, the 
Belgian Material and Engineering Test Reactor" 
in Proc. Second U.N. I n t . Conf. Peaceful Uses 
Atomic Energy. Geneva. 1958. 10. 107. 
Stiennon, G. 
Nuclgaire 2, 

"Le r eac t eu r BlF~2", Energle 
No. 6, 395 (1961) 

Ailloud and Mil lo t : "The Reactor CABRI" in 
Third U.N. I n t . Conf. Peacefu l Uses Atomic 
Energy, Geneva, 1964. V/IOT-

Anno, J .N . , Plummer, A.M. and Chastain, J.W.: 
"Exoerience with a 1-Megawatt Pool-Type 
Research Reactor" in Proc. Second U.N. I n t . 
Conf. Peaceful Uses Atomic Energy, Geneva, 
1956. 16. 257-56. 
Akninar, S. : "The Programs f o r U t i l i z a t i o n 
of the Research Heactor TR 1 a t the Cekmece 
Nuclear Center" in Third U.K. I n t , Conf. 
Peaceful Uses Atomic Energy. Geneva. 1964. 
t / 7 4 7 . 

Tanguy, P. : "L'Empilement Cr i t ique Chaud 
'CESAR'", Energie Nuc l l a l r e 5, No. 5, 549-54 
( 1 9 6 3 ) 
P r a t s , id. and Megy, H. : "Empilement Cr i t ique 
Chaud CESAR", Bul l . I n f . A.T.E.N. . I!o. 45, 25 
(1964) 

COSTANZA 

DAPHNE 

(Darmstadt) 

Biehl , A.T., Fayrnm, R., Henley, R., 
Linenberger, G.A., Montgomery, 11., Uainhardt, 
R. , Newby, G., Randall , J . , Sawle, D. and 
Sherwin, J , ; "Compact, Low-Cost Reactor 
Emphasizes Safe ty" , Nucleonics 14, No, 9, 
100-3 (1956) 

Hyder, H.R.McK,, King, E.b.F, and Merret t , 
D,J. i "Design and Safe ty Features of DAPHNE", 
Nuclear Engineering 2i 1 ,0• 72» 178-84 (1962) 
"DAPHNE, Harwell ' s Hew Heavy 1inter Reactor", 
Nuclear Power 2 . No. 73, 46 (May 1962) 

Hildenbrond, G., Hbhne, P. and Schwarz, E, t 
"Der Slemens-Unterrichts-Jteaktor SLTR", 
Atomwirtschaft 2> No. 4, 209 (1962) 

DEMOCRITUS 

DFR 

Anno, J.11., Plummer, n.fc'i. and Chastain, J . W. : 
"Experience with a 1-Kogawatt Pool-Type 
Research Reactor" in Proc. Second U.W. Int. 
Conf. Peaceful Uses Atomic Energy. Geneva. 
1958, 10, 237-58. 
Chrysocholdes, N., l l i t son ias , C. and Papodopouloe, 
M. : "DEMOCRITUS, Greek Research Reactor - 1", 
Research Reactor Journal 2, No. 2, 14 (Jan. 1962) 

Symposium on the Dounreay f a s t r e a c t o r , J . B r i t . 
Nucl. Energy Conf. 6, 3, 159-252 (July 196i ; and 
6, 4 , 416-451 (Oct, 1961) 
P h i l l i p s , J .L . and Frame, A.G. i "The Dounreay 
Fast Breeder Reactor Experiment" in Proc. Symp. 
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