
Stichting Laka: Documentatie- en onderzoekscentrum kernenergie

De Laka-bibliotheek

Dit is een pdf van één van de publicaties in 
de bibliotheek van Stichting Laka, het in 
Amsterdam gevestigde documentatie- en 
onderzoekscentrum kernenergie.

Laka heeft een bibliotheek met ongeveer 
8000 boeken (waarvan een gedeelte dus ook 
als pdf), duizenden kranten- en tijdschriften-
artikelen, honderden tijdschriftentitels, 
posters, video’s en ander beeldmateriaal. 
Laka digitaliseert (oude) tijdschriften en 
boeken uit de internationale antikernenergie-
beweging.

De catalogus van de Laka-bibliotheek staat 
op onze site. De collectie bevat een grote 
verzameling gedigitaliseerde tijdschriften uit 
de Nederlandse antikernenergie-beweging en 
een verzameling video's.

Laka speelt met oa. haar  informatie-
voorziening een belangrijke rol in de 
Nederlandse anti-kernenergiebeweging.

The Laka-library

This is a PDF from one of the publications 
from the library of the Laka Foundation; the 
Amsterdam-based documentation and 
research centre on nuclear energy.

The Laka library consists of about 8,000 
books (of which a part is available as PDF), 
thousands of newspaper clippings, hundreds 
of magazines, posters, video's and other 
material. 
Laka digitizes books and magazines from the 
international movement against nuclear 
power.

The catalogue of the Laka-library can be 
found at our website. The collection also 
contains a large number of digitized 
magazines from the Dutch anti-nuclear power 
movement and a video-section.

Laka plays with, amongst others things, its 
information services, an important role in the 
Dutch anti-nuclear movement.

Appreciate our work? Feel free to make a small donation. Thank you.

www.laka.org |  info@laka.org | Ketelhuisplein 43, 1054 RD  Amsterdam | 020-6168294

https://www.geef.nl/donatiemodule/index.php?gd=5658&taal=en
http://www.laka.org/videos.html
http://www.laka.org/indextijdschriften.html
http://laka.org/video.html
http://www.laka.org/indextijdschriften.html
http://laka.org/docu/catalogue/
http://laka.org/docu/catalogus/
mailto:info@laka.org
http://www.laka.org/


Nuclear Development
NEA/SEN/HLGMR(2016)2
March 2016
www.oecd-nea.org

The Supply of Medical 
Radioisotopes

2016 Medical Isotope Supply Review: 
99Mo/99mTc Market Demand and 
Production Capacity Projection  
2016-2021



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Unclassified NEA/SEN/HLGMR(2016)2 
   
Organisation de Coopération et de Développement Économiques   
Organisation for Economic Co-operation and Development  03-Jun-2016 

___________________________________________________________________________________________
_____________ English - Or. English 
NUCLEAR ENERGY AGENCY 

STEERING COMMITTEE FOR NUCLEAR ENERGY 
 

 
 

High-Level Group on the Security of Supply of Medical Radioisotopes 

2016 Medical Isotope Supply Review: 99Mo/99mTc Market Demand and Production Capacity Projection 

2016-2021                                                   

 

 

 

 

 

 

This document is only available in a pdf format. 

 

 

Contact: Kevin Charlton 
Tel. +33 (0) 1 45 24 11 48 
kevin.charlton@oecd.org 
  JT03397292  

Complete document available on OLIS in its original format  

This document and any map included herein are without prejudice to the status of or sovereignty over any territory, to the delimitation of 

international frontiers and boundaries and to the name of any territory, city or area. 

 

N
E

A
/S

E
N

/H
L

G
M

R
(2016)2 

U
n

cla
ssified

 

E
n

g
lish

 - O
r. E

n
g

lish
 

 

 

 

 



NEA/SEN/HLGMR(2016)2 

2 

 

 



NENSEN(HLGMR(2016)2 

Acknowledgements 

This report would not have been possible without the contributions of a large number of 
supply chain participants and stakeholders, including major reactor operators and 
processors, generator manufacturers, nuclear pharmacies, governments and associations 
representing nuclear medicine professionals, nuclear pharmacies, hospitals and industry. 

The OECD Nuclear Energy Agency (NEA) greatly appreciates the information provided 
by supply chain participants on the current molybdenum-99 (99Mo)/technetium-99m 
(
99mTc) production capacity situation to facilitate the creation of an updated demand and 
capacity projection for the 2016-2021 period. This projection is intended to help policy 
makers, producers, and other stakeholders take appropriate actions to ensure the long­
term security of supply of the key medical isotopes 99Mo and its decay product, 99mTc. 

This report was written by Mr Kevin Charlton of the NEA Division of Nuclear 
Development. Detailed review, comments and suggestions were provided by members of 
the High-level Group on the Security of Supply of Medical Radioisotopes (HLG-MR). 

3 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                           



 

                                                           





 

 

 

                                                           



 



 

 

 0

100 000

200 000

300 000

400 000

500 000

600 000

700 000

Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec

2015 2016 2017 2018 2019 2020 2021

6-
da

y 
cu

rie
s 

99
M

o 
E

O
P

/6
 m

on
th

 p
er

io
d

 

NEA Demand growth (with no ORC) NEA Demand growth (+ 35% ORC)

Current irradiation capacity Current processing capacity





 

 

 



 0

100 000

200 000

300 000

400 000

500 000

600 000

700 000

800 000

900 000

1000 000

Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec

2015 2016 2017 2018 2019 2020 2021

6-
da

y 
cu

rie
s 

99
M

o 
E

O
P

/6
 d

ay
 p

er
io

d
 

NEA Demand growth (with no ORC) NEA Demand growth (+ 35% ORC)

Total irradiation capacity - All technologies Total irradiation capacity - Conventional reactor-based only



 

 0

100 000

200 000

300 000

400 000

500 000

600 000

700 000

Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec

2015 2016 2017 2018 2019 2020 2021

6-
da

y 
cu

rie
s 

99
M

o 
E

O
P

/6
 m

on
th

 p
er

io
d

 

NEA Demand growth (with no ORC) NEA Demand growth (+ 35% ORC)

Total processing capacity Total processing capacity conventional technology





 

 0

100 000

200 000

300 000

400 000

500 000

600 000

700 000

Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec

2015 2016 2017 2018 2019 2020 2021

6-
da

y 
cu

rie
s 

99
M

o 
E

O
P

/6
 m

on
th

 p
er

io
d

 

NEA Demand growth (with no ORC) NEA Demand growth (+ 35% ORC)

Total irradiation capacity Total processing capacity



 0

100 000

200 000

300 000

400 000

500 000

600 000

700 000

Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec

2015 2016 2017 2018 2019 2020 2021

6-
da

y 
cu

rie
s 

99
M

o 
 E

O
P

/6
m

on
th

 p
er

io
d

 

NEA Demand growth (with no ORC) NEA Demand growth (+ 35% ORC)

Total processing capacity Current processing capacity

Total processing capacity conventional technology Total processing capacity (2-year delay)



 



 0

100 000

200 000

300 000

400 000

500 000

600 000

700 000

Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec

2015 2016 2017 2018 2019 2020 2021

6-
da

y 
cu

rie
s 

99
M

o 
 E

O
P

/6
m

on
th

 p
er

io
d

 

NEA Demand growth (with no ORC) NEA Demand growth (+ 35% ORC)

Total processing capacity Current processing capacity

Total processing capacity + NRU CC Current processing capacity + NRU CC



 





 

http://www.oecd-nea.org/med-radio


 N
o
te

s
: 

1
).

 B
R

2
 O

u
t 

o
f 

o
p
e
ra

ti
o

n
 f

o
r 

p
a
rt

s
 o

f 
2
0
1
5
 a

n
d
 2

0
1
6
, 

2
).

 H
F

R
 c

a
p
a
c
it
y
 i

n
c
re

a
s
e
s
 f

ro
m

 5
 4

0
0
 t

o
 6

 2
0
0
 p

e
r 

w
e
e
k
 f

ro
m

 2
0
1
7

, 
3
).

 S
A

F
A

R
I 

c
a
p
a
c
it
y
 l
im

it
e
d
 b

y
 t

e
m

p
o
ra

ry
 p

ro
c
e
s
s
in

g
 l
im

it
s
 u

n
ti
l 
e
n
d
 Q

2
/2

0
1
6
, 

4
).

 N
R

U
 w

ill
 c

e
a
s
e
 r

o
u
ti
n

e
 9

9
M

o
 p

ro
d
u
c
ti
o

n
 a

ft
e
r 

3
1
 O

c
to

b
e
r,

 2
0
1
6
, 

b
u
t 

th
e
 r

e
a
c
to

r 

w
ill

 f
o
llo

w
 a

 r
e
g
u
la

r 
o
p
e
ra

ti
n

g
 s

c
h
e
d
u
le

 a
n
d
 a

ll 
9
9
M

o
 c

a
p
a
b
ili

ti
e

s
 w

ill
 r

e
m

a
in

 i
n
 “

h
o
t 

s
ta

n
d
b
y
” 

u
n
ti
l 
3
1
 M

a
rc

h
 ,

 2
0
1
8
, 

5
).

 R
IA

R
 a

n
d
 K

A
R

P
O

V
 m

a
te

ri
a

l 

re
q
u
ir
e
s
 l

ic
e
n
s
in

g
 i

n
 s

o
m

e
 m

a
rk

e
ts

, 
th

e
 K

A
R

P
O

V
 f

a
c
ili

ty
 w

ill
 b

e
 r

e
lic

e
n
s
e
d
 i

n
 2

0
2
0
, 

6
).

 O
P

A
L
 e

x
tr

a
 i

rr
a
d
ia

ti
o

n
 c

a
p
a
c
it
y
 i

s
 a

d
d
it
io

n
a
l 

a
n
d
 r

e
a
d
y
 b

u
t 

m
a

rk
e
t 

e
n
tr

y
 d

e
p
e
n
d
a
n
t 

o
n
 n

e
w

 A
N

S
T

O
 p

ro
c
e
s
s
in

g
 c

a
p
a
c
it
y
, 

7
).

 F
R

M
 I

I 
m

a
rk

e
t 

e
n
tr

y
 d

e
p
e
n
d
e
n
t 

u
p
o
n
 c

o
n
v
e
rs

io
n
 o

f 
p
ro

c
e
s
s
o
rs

 t
o
 L

E
U

 t
a
rg

e
ts

, 
8
).

 

H
E

U
 >

2
0
%

 e
n
ri
c
h
e
d
 U

ra
n
iu

m
, 
L
E

U
 <

2
0
%

 e
n
ri
c
h
e

d
 U

ra
n
iu

m
, 

9
).

 N
A

 =
 N

o
t 
A

p
p
lic

a
b
le

  

R
ea

ct
o

r 
(F

u
el

) 
C

u
rr

en
t 

ta
rg

et
s8

 
N

o
rm

al
 o

p
er

at
in

g
 

d
ay

s/
ye

ar
  

A
n

ti
ci

p
at

ed
 99

M
o

 

p
ro

d
u

ct
io

n
 w

ee
ks

/y
ea

r 

E
xp

ec
te

d
 a

va
ila

b
le

 c
ap

ac
it

y 

p
er

 w
ee

k 
(6

-d
ay

 C
i 99

M
o

) 

E
xp

ec
te

d
 f

ir
st

 f
u

ll 
ye

ar
 

o
f 

99
M

o
 p

ro
d

u
ct

io
n

9  

E
xp

ec
te

d
 a

va
ila

b
le

 c
ap

ac
it

y 
p

er
 

ye
ar

 (
6-

d
ay

 C
i 99

M
o

) 
b

y 
20

21
 

E
st

im
at

ed
 e

n
d

 o
f 

o
p

er
at

io
n

 

B
R

-2
1  

(H
E

U
) 

H
E

U
 

19
0 

27
 

7 
80

0 
N

A
 

21
0 

60
0 

20
26

 

H
F

R
2  

(L
E

U
) 

H
E

U
 

27
5 

39
 

6 
20

0 
N

A
 

24
1 

80
0 

20
24

 

LV
R

-1
5 

(L
E

U
) 

H
E

U
/L

E
U

 
21

0 
30

 
2 

40
0 

N
A

 
72

 0
00

 
20

28
 

M
A

R
IA

 (
LE

U
) 

H
E

U
 

20
0 

36
 

2 
70

0 
N

A
 

95
 0

00
 

20
30

 

O
P

A
L 

(L
E

U
) 

LE
U

 
30

0 
43

 
1 

75
0 

N
A

 
75

 2
50

 
20

55
 

R
A

-3
 (

LE
U

) 
LE

U
 

23
0 

46
 

40
0 

N
A

 
18

 4
00

 
20

27
 

S
A

F
A

R
I-

13  
(L

E
U

) 
H

E
U

/L
E

U
 

30
5 

44
 

3 
00

0 
N

A
 

13
0 

70
0 

20
30

 

N
R

U
4  

(H
E

U
) 

H
E

U
 

28
0 

40
 

4 
68

0 
N

A
 

18
7 

20
0 

La
te

 2
01

6 

R
IA

R
5  

(H
E

U
) 

H
E

U
 

35
0 

50
 

1 
00

0 
N

A
 

50
 0

00
 

A
t l

ea
st

 u
nt

il 
20

25
 

K
A

R
P

O
V

5  
(H

E
U

) 
H

E
U

 
33

6 
48

 
35

0 
N

A
 

16
 8

00
 

A
t l

ea
st

 u
nt

il 
20

25
 

O
P

A
L6  

(L
E

U
) 

LE
U

 
30

0 
43

 
+

1 
75

0 
20

17
 

75
 2

50
 

20
55

 

F
R

M
-I

I7  
(H

E
U

) 
LE

U
 

24
0 

32
 

2 
10

0 
20

18
 

67
 2

00
 

20
54

 

 



 

 

N
o
te

s
: 

1
).

 I
R

E
 m

a
x
im

u
m

 c
a
p
a
c
it
y
 r

e
m

a
in

s
 d

e
p
e
n
d
e
n
t 

u
p
o
n
 r

e
g
u
la

to
r 

a
g
re

e
m

e
n
t,
 2

).
 M

a
lli

n
c
k
ro

d
t 

c
a
p
a
c
it
y
 i

n
c
re

a
s
e
 f

ro
m

 c
u
rr

e
n
t 

fa
c
ili

ti
e

s
 i

n
tr

o
d
u
c
e
d
 b

y
 3

Q
 2

0
1
6
, 

3
).

 N
T

P
 

c
a
p
a
c
it
y
 l

im
it
e
d
 b

y
 t

e
m

p
o
ra

ry
 p

ro
c
e
s
s
in

g
 l

im
it
s
 u

n
ti
l 

e
n
d
 Q

2
/2

0
1
6
, 

4
).

 C
N

L
/N

o
rd

io
n
 w

ill
 c

e
a
s
e
 r

o
u
ti
n
e
 9

9
M

o
 p

ro
c
e
s
s
in

g
 o

f 
N

R
U

 m
a
te

ri
a
l 

a
ft

e
r 

3
1
 O

c
to

b
e
r,

 2
0
1
6
, 

b
u
t 

a
ll 

9
9
M

o
 

p
ro

c
e
s
s
in

g
 c

a
p
a
b
ili

ti
e

s
 w

ill
 r

e
m

a
in

 i
n
 “

h
o
t 

s
ta

n
d
b
y
” 

a
t 

a
ll 

ti
m

e
s
 f

o
r 

N
R

U
 m

a
te

ri
a

l 
u
n
ti
l 
M

a
rc

h
 3

1
, 

2
0
1
8
, 
5
).

 R
IA

R
 a

n
d
 K

A
R

P
O

V
 m

a
te

ri
a

l 
re

q
u
ir
e
s
 l
ic

e
n
s
in

g
 i
n

 s
o
m

e
 m

a
rk

e
ts

, 
th

e
 

K
A

R
P

O
V

 f
a
c
ili

ty
 w

ill
 b

e
 r

e
lic

e
n
s
e
d
 i

n
 2

0
2
0
, 

6
).

 A
N

S
T

O
 e

x
tr

a
 p

ro
c
e
s
s
in

g
 c

a
p
a
c
it
y
 i

s
 a

d
d
it
io

n
a
l 

a
n
d
 i

s
 r

e
q
u
ir
e
d
 t

o
 u

s
e
 O

P
A

L
 a

d
d

it
io

n
a
l 

ir
ra

d
ia

ti
o

n
 c

a
p
a
c
it
y
, 

7
).

 H
E

U
 >

2
0
%

 

e
n
ri
c
h
e
d
 U

ra
n
iu

m
, 
L
E

U
 <

2
0
%

 e
n
ri
c
h
e
d
 U

ra
n
iu

m
, 
8
).

 N
A

 =
 N

o
t 
A

p
p
lic

a
b
le

 

P
ro

ce
ss

o
r 

T
ar

g
et

s7  
A

n
ti

ci
p

at
ed

 99
M

o
 

p
ro

d
u

ct
io

n
 w

ee
ks

/y
ea

r 

A
va

ila
b

le
 c

ap
ac

it
y 

p
er

 

w
ee

k 
(6

-d
 C

i 99
M

o
) 

E
xp

ec
te

d
 a

va
ila

b
le

 c
ap

ac
it

y 

p
er

 y
ea

r 
(6

-d
 C

i 9
9 M

o
) 

b
y 

20
21

 

E
xp

ec
te

d
 f

ir
st

 f
u

ll 
ye

ar
 

o
f 

99
M

o
 p

ro
d

u
ct

io
n

8  

E
xp

ec
te

d
 y

ea
r 

o
f 

co
n

ve
rs

io
n

 t
o

 L
E

U
 t

ar
g

et
s

 

E
st

im
at

ed
 e

n
d

 o
f 

p
ro

d
u

ct
io

n
 

A
N

S
T

O
 H

ea
lth

 
LE

U
 

43
 

1 
75

0 
75

 2
50

 
N

A
 

LE
U

 
20

55
 

C
N

E
A

 
LE

U
 

46
 

40
0 

18
 4

00
 

N
A

 
LE

U
 

20
27

 

IR
E

1  
H

E
U

 
52

 
3 

50
0 

18
2 

00
0 

N
A

 
20

16
 

A
t l

ea
st

 u
nt

il 
20

28
 

M
al

lin
ck

ro
dt

2  
H

E
U

 
52

 
5 

00
0 

26
0 

00
0 

N
A

 
20

17
 

N
ot

 K
no

w
n 

N
T

P
3  

H
E

U
/L

E
U

 
44

 
3 

00
0 

13
0 

70
0 

N
A

 
LE

U
 

A
t l

ea
st

 u
nt

il 
20

30
 

C
N

L/
N

or
di

on
4
 

H
E

U
 

48
 

4 
68

0 
18

7 
20

0 
N

A
 

N
o 

co
nv

er
si

on
 

20
16

 

R
IA

R
5
 

H
E

U
 

50
 

1 
00

0 
50

 0
00

 
N

A
 

N
o 

da
te

 
A

t l
ea

st
 u

nt
il 

20
25

 

K
A

R
P

O
V

 In
st

itu
te

5
 

H
E

U
 

48
 

35
0 

16
 8

00
 

N
A

 
N

o 
da

te
 

A
t l

ea
st

 u
nt

il 
20

25
 

A
N

S
T

O
 H

ea
lth

6
 

LE
U

 
43

 
+

1 
75

0 
75

 2
50

 
20

17
 

LE
U

 
20

55
 

 



 N
ot

es
: 

1)
. 

M
U

R
R

/N
or

th
S

ta
r 

E
nr

ic
he

d 
M

o 
ca

pa
ci

ty
 is

 a
dd

iti
on

al
 t

o 
th

e 
N

at
ur

al
 M

o 
ca

pa
ci

ty
 w

he
n 

in
tr

od
uc

ed
, 

2)
K

or
ea

 c
ap

ac
ity

 is
 p

la
nn

ed
 t

o 
in

cr
ea

se
 f

ur
th

e
r 

in
 s

ta
ge

s 
af

te
r 

20
23

, 

3)
. 

JH
R

 r
ea

ct
or

 b
eg

in
s 

ac
tiv

e 
co

m
m

is
si

on
in

g 
in

 2
01

9,
 b

ut
 99

M
o 

ca
pa

ci
ty

 n
ot

 e
xp

ec
te

d 
to

 b
e 

av
ai

la
bl

e 
un

til
 2

02
1,

 4
).

 C
A

R
R

 is
 a

lre
ad

y 
op

er
at

io
na

l, 
bu

t 
da

te
 o

f 
99

M
o 

av
ai

la
bi

lit
y 

is
 

un
kn

ow
n 

an
d 

is
 n

ot
 b

ef
or

e 
20

21
, 

5)
. 

M
o 

=
 in

ac
tiv

e 
M

ol
yb

de
nu

m
, 

ei
th

er
 n

at
ur

al
 o

r 
en

ric
he

d,
 C

R
R

 =
 C

on
ve

nt
io

na
l R

es
ea

rc
h 

R
ea

ct
or

, 
LI

N
A

C
s 

=
 m

ul
tip

le
 li

ne
ar

 a
cc

el
er

at
or

s,
 L

E
U

 

<
20

%
 e

nr
ic

he
d 

U
ra

ni
um

, D
T

A
s 

=
 m

ul
tip

le
 d

eu
te

riu
m

-t
rit

iu
m

 a
cc

el
er

at
or

s,
 S

A
A

s 
=

 m
ul

tip
le

 s
ub

cr
iti

ca
l a

qu
eo

us
 a

ss
em

bl
ie

s,
 6

).
 N

um
be

rs
 in

 it
al

ic
s 

in
di

ca
te

 a
va

ila
bi

lit
y 

af
te

r 
20

21
 

 

 

Ir
ra

d
ia

ti
o

n
 s

o
u

rc
e 

(F
u

el
) 

T
ar

g
et

s/
te

ch
n

o
lo

g
y5  

E
xp

ec
te

d
 

o
p

er
at

in
g

 

d
ay

s/
ye

ar
 

A
n

ti
ci

p
at

ed
 M

o
-9

9 

p
ro

d
u

ct
io

n
 

w
ee

ks
/y

ea
r 

E
xp

ec
te

d
 a

va
ila

b
le

 c
ap

ac
it

y 

p
er

 w
ee

k 
(6

-d
 C

i 99
M

o
) 

b
y 

20
21

6
 

P
o

te
n

ti
al

 a
n

n
u

al
 

p
ro

d
u

ct
io

n
 (

6-
d

ay
 C

i 99
M

o
) 

b
y 

20
21

6
 

E
xp

ec
te

d
 f

ir
s

t 
fu

ll 

ye
ar

 o
f 

p
ro

d
u

ct
io

n
 

P
ro

je
ct

 s
ta

tu
s 

(D
ec

 2
01

5
) 

M
U

R
R

/N
o

rt
hS

ta
r 

(H
E

U
) 

N
at

ur
al

 M
o 

in
 C

R
R

 
33

9
 

52
 

75
0

 
39

 0
00

 
20

17
 

R
ea

ct
or

 c
a

pa
ci

ty
 a

nd
 ir

ra
di

at
io

n 

fa
ci

lit
ie

s 
in

 p
la

ce
 

M
U

R
R

/N
o

rt
hS

ta
r1  

(H
E

U
) 

E
nr

ic
he

d 
M

o 
in

 C
R

R
 

33
9

 
52

 
+

2 
25

0
 

+
11

7 
00

0
 

20
18

 
T

ra
ns

iti
on

 to
 e

nr
ic

he
d 

M
o 

ta
rg

et
s 

st
a

rt
s 

in
 2

01
6

 

N
or

th
S

ta
r 

N
on

-f
is

si
le

 fr
om

 

LI
N

A
C

s 
35

2
 

52
 

3 
00

0
 

15
6 

00
0

 
20

18
 

F
in

al
 d

es
ig

n 
20

16
 

M
U

R
R

/G
A

(H
E

U
) 

R
eu

sa
bl

e 
LE

U
-S

G
E

 

A
ss

em
bl

y 
33

9
 

52
 

4 
20

0
 

21
8 

40
0

 
20

19
 

P
re

lim
in

ar
y 

de
si

gn
 c

om
pl

et
e

 

S
H

IN
E

 (
LE

U
) 

LE
U

 s
ol

ut
io

n 
w

ith
 

D
T

A
s 

an
d 

S
A

A
s 

35
0

 
50

 
4 

00
0

 
20

0 
00

0
 

20
20

 
C

on
st

ru
ct

io
n 

no
t y

et
 s

ta
rt

ed
 

K
or

ea
 (

LE
U

)2
 

LE
U

 in
 C

R
R

 
30

0
 

43
 

40
0

 
17

 2
00

 
20

20
 

C
on

st
ru

ct
io

n 
pe

rm
it 

in
 r

ev
ie

w
 b

y 

re
gu

la
to

ry
 b

od
y 

R
A

-1
0 

(L
E

U
) 

LE
U

 in
 C

R
R

 
31

5
 

48
 

2 
50

0
 

12
0 

00
0

 
20

20
 

 P
re

lim
in

ar
y 

de
si

gn
 c

om
pl

et
ed

, 

co
ns

tr
uc

tio
n 

st
ar

ts
 2

01
6

 

Ju
le

s 
H

or
ow

itz
 R

ea
ct

or
3  

(L
E

U
) 

LE
U

 in
 C

R
R

 
22

0
 

32
 

4 
80

0
 

15
3 

60
0

 
20

21
 

U
nd

er
 c

on
st

ru
ct

io
n

 

B
ra

zi
l M

R
 (

LE
U

) 
LE

U
 in

 C
R

R
 

29
0

 
41

 
1 

00
0

 
41

 4
00

 
20

21
+

 

D
et

ai
le

d 
de

si
gn

 to
 b

e 
co

nt
ra

ct
ed

 

in
 2

01
6.

 C
on

st
ru

ct
io

n 
de

pe
n

ds
 

on
 b

ud
g

et
  

C
hi

na
 A

dv
an

ce
d 

R
R

4  

(L
E

U
) 

LE
U

 in
 C

R
R

 
24

0
 

34
 

1 
00

0
 

34
 0

00
 

20
21

+
 

E
xi

st
in

g 
re

ac
to

r 
un

de
r 

m
od

ifi
ca

tio
n 

 



 

 

 N
o
te

s
: 

1
).

 M
U

R
R

/N
o
rt

h
S

ta
r 

E
n
ri
c
h
e
d
 M

o
 c

a
p
a
c
it
y
 i
s
 a

d
d
it
io

n
a
l 
to

 t
h
e
 N

a
tu

ra
l 
M

o
 c

a
p
a
c
it
y
 w

h
e
n
 i
n
tr

o
d
u
c
e
d
, 

2
).

 M
A

R
IA

 u
s
e
s
 e

x
is

ti
n

g
 c

a
p
a
c
it
y
 a

t 
th

e
 M

A
R

IA
 R

e
a
c
to

r,
 

3
).

 K
o
re

a
 c

a
p
a
c
it
y
 i

s
 p

la
n
n
e
d
 t

o
 i
n
c
re

a
s
e
 f

u
rt

h
e
r 

in
 s

ta
g
e
s
 a

ft
e
r 

2
0
2
3
, 

4
).

 C
A

R
R

 i
s
 a

lr
e
a
d
y
 o

p
e
ra

ti
o

n
a
l,
 b

u
t 

d
a
te

 o
f 

9
9
M

o
 p

ro
c
e
s
s
in

g
 c

a
p
a
c
it
y
 a

v
a
ila

b
ili

ty
 i

s
 u

n
k
n
o
w

n
 

a
n
d
 n

o
t 

b
e
fo

re
 2

0
2
1
, 

5
).

 M
o
 =

 i
n

a
c
ti
v
e
 M

o
ly

b
d
e
n
u
m

, 
e
it
h
e
r 

n
a
tu

ra
l 
o
r 

e
n
ri
c
h
e
d
, 
L
E

U
 <

2
0
%

 e
n
ri
c
h
e
d
 U

ra
n
iu

m
, 

6
).

 N
u
m

b
e
rs

 i
n
 i
ta

li
c
s
 i
n

d
ic

a
te

 a
v
a
ila

b
ili

ty
 a

ft
e
r 

2
0
2
1

 

 

P
ro

ce
ss

o
r 

T
ar

g
et

s5  
A

n
ti

ci
p

at
ed

 M
o

-9
9 

p
ro

d
u

ct
io

n
 w

ee
ks

/y
ea

r 

E
xp

ec
te

d
 a

va
ila

b
le

 c
ap

ac
it

y 

p
er

 w
ee

k 
(6

-d
ay

 C
i)

 b
y 

20
21

6
 

E
xp

ec
te

d
 a

va
ila

b
le

 c
ap

ac
it

y 

p
er

 y
ea

r 
(6

-d
ay

 C
i 99

M
o

) 
b

y 

20
21

6
 

E
st

im
at

ed
 f

ir
st

 f
u

ll 

ye
ar

 o
f 

p
ro

d
u

ct
io

n
 

P
ro

je
ct

 s
ta

tu
s 

(D
ec

 2
01

5)
 

M
U

R
R

/N
or

th
S

ta
r 

N
at

ur
al

 M
o 

ta
rg

et
 

52
 

75
0 

39
 0

00
 

20
17

 
P

ro
ce

ss
in

g 
ca

pa
ci

ty
 in

 p
la

ce
 (

na
tu

ra
l M

o 

ta
rg

et
s)

 

M
U

R
R

/N
or

th
S

ta
r1  

E
nr

ic
he

d 
M

o 
ta

rg
et

 
52

 
+

2 
25

0 
+

11
7 

00
0 

20
18

 
T

ra
ns

iti
on

 to
 e

nr
ic

he
d 

M
o 

ta
rg

et
s 

st
ar

ts
 

in
 2

01
6 

N
or

th
S

ta
r 

N
on

-f
is

si
le

 
52

 
3 

00
0 

15
6 

00
0 

20
18

 
F

in
al

 d
es

ig
n 

20
16

 

N
or

di
on

 
R

eu
sa

bl
e 

LE
U

-S
G

E
 

A
ss

em
bl

y 
52

 
4 

20
0 

21
8 

40
0 

20
19

 
P

re
lim

in
ar

y 
de

si
gn

 c
om

pl
et

ed
 

S
H

IN
E

 
LE

U
 s

ol
ut

io
n 

50
 

4 
00

0 
20

0 
00

0 
20

20
 

C
on

st
ru

ct
io

n 
no

t y
et

 s
ta

rt
ed

 

M
A

R
IA

: M
o-

99
 2

01
02

 
LE

U
 

40
 

1 
00

0 
40

 0
00

 
20

20
 

F
in

an
ci

ng
 –

 n
ot

 y
et

 a
gr

ee
d 

K
or

ea
3
 

LE
U

 
43

 
40

0 
17

 2
00

 
20

20
 

C
on

st
ru

ct
io

n 
pe

rm
it 

in
 r

ev
ie

w
 b

y 

re
gu

la
to

ry
 b

od
y 

 

 C
N

E
A

 
LE

U
 

48
 

2 
50

0 
12

0 
00

0 
20

20
 

P
re

lim
in

ar
y 

de
si

gn
 c

om
pl

et
ed

 2
01

6,
 

st
ar

t c
on

st
ru

ct
io

n 
20

16
  

B
ra

zi
l M

R
 

LE
U

 
41

 
1 

00
0 

41
 4

00
 

20
21

+
 

D
et

ai
le

d 
de

si
gn

 s
til

l t
o 

be
 c

on
tr

ac
te

d.
 

C
on

st
ru

ct
io

n 
de

pe
nd

s 
on

 b
ud

ge
t 

C
hi

na
 A

dv
an

ce
d 

R
R

4
 

LE
U

 
34

 
1 

00
0 

34
 0

00
 

20
21

+
 

F
in

an
ci

ng
 d

ec
is

io
n 

af
te

r 
20

17
 te

st
s 

 


