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INTRODUCTION 

/ 
-. - 

Sec t ion4  of Act No. 312 of 21 December 1955 on an Atomic Energy Comniission 
i 

. ., 

s t i p u l a t e s  t h a t  the  Commission s h a l l  r epo r t  annual ly  on i t s ' a c t i v i t i e s  t o  the  
Minis ter  of Finance who w i l l  t ransmit  the  r epo r t  t o  Parl iament.  . . 

. , .(i' 
i;, .-+: 

The f i r s t  r e p o r t  of the  Danish Atomic Energy Commission, which was presen- -. . 
t ed  i n  October 1957,  covers the  Commissionts a c t i v i t i e s  from i t s  e s t ab l i sh -  . .:.'( 

el: . 
ment u n t i l  the  end of 'the f i s c a l  year  1956/57 (31  March 1957). The r epo r t  , . *.y: 
includes  in format iononthe  p r epa ra t i ons fo r  the peaceful  use of atomic energy 2*$' 

. .I " 

t h a t  preceded the Act of 21 December 1955. . 

The present document i s  a t r a n s l a t i o n  of the  Commissionts f i r s t  annual r e -  
por t .  I n  Chapter I I ' some paragraphs containing background information on in- 
t e r n a t i o n a l  co-operation have been l e f t  out. Annex 3 of ' t he  Danish e d i t i o n  
has a l s o  been omitted. 
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Chapter I 

A c t i v i t i e s  of t he  Danish Atomic Energy ~ommis'sion' 

A. ,Appointment of t h e  Atomic Energy Commission 

1. Prepara t ions  f o r  t h e  peaceful  use  of atomic energy I n  Denmark 

Apart from very l imi ted  depos i t s  of peat  and brown coa l ,  Denmark has  t o  
r e l y  on imports of a l l  of i t s  energy requirements. This dependence upon 
f o r e i g n  supp l i e shas  been i nc r ea s ing  rap id ly :  t o t a l  Danish energy consumption 
(power and h e a t )  has  mul t ip l i ed  f o u r  f o l d  i n  t h e  l a s t  40 years.  A t  t h e  same 
t i m e , p r i c e  t rendshave  r a i s e d  t h e  c o s t  of meeting these  energy requirements. 
Denmark's imports of f u e l ,  e t c ,  amounted t o  more than  1,600 m i l l i o n  kroner  
i n  1956, a s . a g a i n s t  l e s s  than 656 m i l l i o n  kroner  i 1949. 

Af t e r  World War 11, i t  became apparent t h a t  the  p r a c t i c a l  a p p l i c a t i o n  of 
atomic energyhadopened up completely new oppor tun i t i e s  i n  i ndus t ry ,  techn- 
01ogyan~dsc i ence ; i twas  there fore  de s i r ab l e  t h a t  Denmark should p a r t i c i p a t e  
i n  t he  workof e x p l o i t i n g  atomic ene rgya t  t he  e a r l i e s t  poss ib le  s tage.  While 
Norway, with i t s  p roduc t ionofheavy  water,  i n  co-operation with t he  Nether- 
l ands  which had access  t o  uranium, and while Sweden, which had exp lo i ted  
ind'igenous depos i t s  of uranium, a l ready  put small  r e a c t o r s  i n t o  opera t ion  
i n  1951 and 1954, r e spec t i ve ly ,  the  i n t e r n a t i o n a l  p o l i t i c a l  s i t u a t i o n  and 
t he  consequent cons idera t ions  of m i l i t a r y  s e c u r i t y  prevented Denmark from 
obta in ing  uranium f o r  regu la r .  research and development purposes. During 
t h a t  period,  Denmark t he r e fo re  had ' to  concentra te  i t s  e f f o r t s  on a c t i v e  
p a r t i c i p a t i o n  i n  i n t e r n a t i o n a l  s c i e n t i f i c  co-operation i n  nuc lear  psys ics  
which i s  of fundamental importance t o  t e chn i ca l  progress.  This. work, which 
was inacoo rdancewi th the  e s t ab l i shed  t r a d i t i o n s  of Danish physical  sc ience,  
a l s o  served t h e  purpose of providing oppor tun i t i es  f o r  D a n i s h s c i e n t i s t s a n d  
technic ians  t o  acqui re  i n s i g h t  and experience which would be u s e f u l  i n  t he  
f u t u r e  developments,The s i t u a t i o n d i d n o t  change u n t i l  P res iden t  Eisenhower, 
on 8 December 1953, proposed i n  t h e  United Nations t o  end t he  atomic arma- 
ments race  and t o  i n s t i t u t e  i n t e r n a t i o n a l  co-operation i n  t he  peaceful  use  
of atomic energy; h i s  proposal implied t h a t  coun t r i e s  not  possess ing uranium 
might ob ta in  supp l i e s  of i t .  

I A f t e r  Pres iden t  Eisenhower's speech i n  December 1953, a  committee w a s  
I s e t  up on 23 February 1954 under t h e  Royal Danish Academy of Technical 

Sciences and with f i n a n c i a l  support  from t h e  Thomas B. Thrige Foundation, 1 t o  consider  Denmarkls p a r t i c i p a t i o n  i n  t he  peaceful  app l i ca t i on  of atomic 
energy. Professor  Niels  Bohr became chairman of t he  committee. 

I n  t he  autumn of 1954, when t h e r e  seemed to  be d e f i n i t e  p o s s i b i l i t i e s ,  



also for Denmark, to obtain uranium, the Working Party and other interested 
circles decided that active workfor industrial application of'atomic energy 
shouldbe taken up in Denmark. 

One of the reasons was that even though in the future Denmark might have 
to purchase important components for atomic power stations from abroad, it 
would be necessary for us in any case - and then at an inopportune moment - 
to undertake aconsiderable amount of work on our owninorder to ensure that 
such purchases couldbe made on the best possible terms and then, at a later 
stage, to construct and to operate the stations, It was further emphasized 
that the development of atomic energy in numerous fields of natural science 
and technology would become of such crucial importance that countries not 
taking part in this work would be decisively handicapped. 

Against this background, the government set up a Preparatory Commission 
on 8 March 1955 to prepare an active Danish effort to exploit atomic energy 
for the benefit of the Danish community. 

As a result of the work done by the Preparatory Commission, agreements 
were reached with the United Kingdom and the United States of America in the 
summer of 1955, for co-operation in the peaceful use of atomic energy, see 
below under B 2. 

2. Act of 21 December 1955 on an Atomic Energy Commission 

In order to cope with the exigencies of future scientific and technical 
research in medicine, biology, geology, agronomics, etc. and in certain 
aspects of technology and industry, the Government felt it necessary to 
establish' a formal organisation which could command adequate expert know- 
ledge in science and technology. This organisation would also undertake the 
co-operation with similar institutions in other countries and with interna- 
tional organs in these fields, In the light of experience gathered in the 
United States and the United Kingdom, the Government also felt that the 
permanent atomic energy commission should be constituted by an Act of Par- 
liament; see the introductory comments on the Bill reproduced in Annex 1 to 
this Report. 

In pursuance ofAct.No. 312 of 21 December 1955 an Atomic Energy Commission 
was setupto promote the peaceful use of atomic energy j,n the ,public inter- 
est. As the Commissionls scope of activities would come within the jurisdic- 
tion of several government departments, the Commission was placed under the 
Ministry of Finance rather than under one of the specialized Government de- 
partments, The Act is reproduced in Annex 2 to this Report. 

Section2 ofthe Act provides that the number of members 'in the Comiiission 
is.to be fixed by the Ninister of Finance. He will also appoint the member's 
for periods of three years; in consultation with the Commission, the Minister 
appoints its chairman and vice-chairman. ' The Commission is to comprise re- 
pre sentatives of scientific and tech.nologica1 research .and of the most ' im-. 
portant sectors of the community concerned with the peaceful use 'of atomic. 

I 
energy. In consultation with the Commission the Minister of Finance shall . 

appoint from among its' members an Executive Committee to be in charge.of. . 

its current .activities .and the research establishments necessary therefore., , ' 

The:Executive Committee may have up to .seven.members, one of whom shall be 
1 
I 

appointed its chairman by the Minister of ~inance after consult<tion with 
the Committee, Rules governing the relationship.between the Commission and 
the Executive Committee shall be approved by the Minister of Finance. . '  

. . 

8 
. . 

. . 



3. . Composition of the Commission . . 

When the Act had been adopted, the ~inister of Finance appointed the in- 
dividual members of the Commission by letters of 24 January and 31 January 
1956. The Commission was composed of the following: 

A.K. Bak, D. Sc. (~echn.), 
Director, Copenhagen Power Supply. 

Professor T. Bjerge, Ph.D., 
Technical University of Denmark. 

Professor Niels Bohr, Ph.D., 
Institute for   he ore tical Physics, 
University. of Copenhagen. 

H.F. Christensen, D.Sc. (~echn. ), 
Director of HelsingQr Shipyard. 

J. Hartz, M. Sc., (Eng.), 
Director, Messrs. Thomas B. Thrige, Odense. 

Professor Robert Henriksen 
Director, NESA, Hellerup. 

Professor J.'C. Jacobsen, Ph.D., 
Institute for Theoretical Physics. 

Mr. Eiler Jensen, 
Chairman, Confederation of Danish Trade Unions. 

Professor Sigurd Tovborg Jensen, 
Royal Veterinary and Agricultural College. 

Professor .Tage Kemp, M.D; , 
.Institute of Genetics, University of Copephagen. 

H.H. Koch, 
Permanent Under-Secretary of State, 
Ministry of Social Affairs. 

Niels Munck, M. Sc. (Eng. ) , 
Director, Burmeister & Wain's Engineering and 
Shipbuilding Co .' Ltd. 
Jens M~ller, 
Director, Vestkraft, Esbjerg. 

Marsk Mc-Kinney M~ller, 
Ship-owner, A.P. Mraller Mersk Line, Copenhagen. 

Ivar Nargaard, M. Sc.,  con. ) , 
Principal, Esbjerg Folk High School. 

Peder N~rgaard, 
Director, Star Brewerx, Copenhagen. 

Mogens Pagh, 
Director, The East Asiatic Co. Ltd., Copenhagen. 

Professor Axel Pedersen, 
Royal 'veterinary and Agricultural College. 

Professor Ebbe Rasmussen, Ph.D., 
Royal Veterinary and Agricultural College, 
(as from 1 Sept. 1956, Frofessor at the Institute 
for Th.eoretica1 Physics, University of copenhagen). 



Professor R.E.H. Rasmussen, Ph. D., 
~abo'ratory for Applied Physics, . . 

. Technical University of Denmark. 

Professor P. Brandt ~ehber~, Ph. D., M.D., 
Zoophysiological Laboratory, University of Copenhagen. 

H. Stevenius-Nielsen, M. Sc. (~ng.), 
Director, Danish Sulphuric Acid and Superphosphate 
Manufacturing Co. Ltd., Copenhagen. 

Haldor Tops~e, M. Sc. (~ng.), 
Hellerup. 

Professor Sven Werner, Ph. D., 
Institute of Physical Sciences, University ,* of irhus. 

The Minister of Finance appointed Professor Niels Bohr, Ph. D., chairman 
and Professor Robert Henriksen vice-chairman of the Commission. 

Professor H. Bjerge and Professor J.C. Jacobsen withdrew from the Commis- 
sion upon their appointment on 1 April 1956 as Administrative Leaders of the 
Commission's research programme and Research Director for the Commission, 
respectively. 

The Minister of Finance has since appointed . 

Professor A. Noe-Nygaard, Ph. D., 
Mineralogical Museum, University of Copenhagen, and ' 

' 

Sigurd Pedersen, M. Sc . ( ~ n ~ .  ) , 
~irector, F.L. Smidth & Co. Ltd., Copenhagen 

to the Commission. 

The following members were appointed to the .Executive Committee: 

H.P. Christensen, D.. Sc. (~echn. ), 

Profe.ssor Robert Henriksen, 

Eiler Jensen, , 

H.H. Koch, 

Professor Ebbe Rasmussen, Ph. D., 

Professor P. Brandt Rehberg, Ph. D., M.D., 

H. Stevenius-Nielsen, M. Sc. 

H.H. Koch was appointed chairman of the Executive Committee. 

The Commission held its first meeting on 13 February 1956. Up to the close 
.of the financial year of 1956/57 it had held eight meetings. In 'the .same 
period, the Executive Committee held 41 meetings. 

4. The Atomic Enerffy Committee of the Folketing 

The Folketing follows the ~ommissi.on~ s work through a committee established 
by decision of2March 1956. This comrni.ttee receives reports from the Commis- . 
sionand keeps in:touch with the progress of the programme' through periodical 
verbal inquiries or visits, etc. 

lo 



The committee was composed of the following members x): 

V.A- ~eising, M. Sc. ' ( ~ n ~ .  ),, City Councillor, Copenhagen, 
Alsing Andersen, former Minister, Frederiksberg, 

O.E. Einer-Jensen, Trade Union President, Frederiksberg, 

, 
Jens Hansen, Town Hall Cus'todian, lrhus, 

Erhard Jacobsen, M. Sc.,  c con. ) , .Copenhagen, 
M. Larsen, Engine.Driver, Kolding, 

Hans Rasmussen, Trade Union President, Copenhagen, 

J~rgen Gram, Farm Owner, Ankergaard, near Gabal, ' 

Marius Buhl, Grammar School Principal, T~rring, 

K. ~amsgaar~, Agricultural Adviser, V. Skerninge, 

S. Karlskov Jensen, Agricultural Adviser, Vejle, 

Miss Helga Pedersen, High Court Judge, former ~inister , Copenhagen, 
Baron Axel Reedtz-Thott, Gauna near Nsstved, 

E.P. Foss, M. Sc,, (~n~.), Charlottenlund, 

Ole Bjam Kraft, former Mfnister, Copenhagen, I 

K-E.S. Rager, Director, City Councillor, Copenhagen. ' 

5. Co-ordination Committee 

As the government departments concerned with the peaceful use of .atomic 
energy are not directly represented on the ~ o k i  ssion, a Co-ordination Commit- 
tee was set up with representatives from the Commission on one side and the 
government departments and agencies whose responsibilities are connected with 
the work of the Atomic Energy commission on the other side. This Committee, 
which was established on 31 January 1956, consists of the following members: 

E. Dige, 
Permanent Under-Secretary of State for Finance. 

Erling Kristiansen, 
Deputy Under-Secretary of.State for Foreign Affairs. 

J.H. Zeuthen, 
Pernlanent Under-Secretary of State, Ministry of Interior. 

J. Frandsen, M.D., 
Director, National Health Administration. 

X, After the General. Election on 1 4  May 195'7, the following members retired: 
Jens Hansen, Town Hall Custodian; Jargen Gram, Farmer; S. Karlskov Jen- 
sen, Agricultural Adviser; E.P. Foss., Civil Engineer; and K.E.S. Rager, 
Manager. They were replaced by: Aage Fogh, Secretary,'Roskildeg Jens Fo- 
ged, Agricultura-lAdviser, Hammerum; Axel Kristensen,Manager, Copenhagen; 
Niels Andersen, Assistant Manager, Silkeborg; and Svend Aage Fanger, 
Director, Civil Engineer, lrhus. 



Erik Ib Schmidt, 
Head of The Economic Secretariat. 

H. Jespersen, 
Permanent Under-Secretary of State, Ministry of Colhmerce. 

.. . Palle Christensen, 

Permanent under-secretary of State, Ministry of Public Works. 
- .  

P. Stahlschmidt, 
Permanent Under-Secretary of State, Ministry of Agriculture. 

Miss A. V~htz, . 

Permanent Under-Secretary of State, Ministry of Education, 

Otto Miiller, 
Director, Directorate of Supply. 

The chairmanofthe Co-ordination Committee is Mr. E. Dige of the Ministry 
of Finance. The chairman of the Executivc Committee attends meetings of the 
Co-ordination committee on behalf of' the Atomic Energy Commission. 

' ,  , 

B. Activities of the Commission up to 31 March 1957 

1. Introduction 

In the course of the preparatory work in connection with the peaceful use 
of atomic energy, it was found - as mentioned above - that it would be pos- 
sible, through agreements with other countries (notably the ,United States 
and the United ~ingdom), to secure sufficient uranium to commence research 
work in Denmark, After conclusion of the necessary agreements with those 
countries, the Commission1 s primary tasks were to place contracts for' a re- 
search reactor and to acquire sites for laboratories, workshops,. administra- 
tive offices and other 'faci-lities requiredforthe establishment of a reactor 
research centre. The'se tasks, which necessarily dominated the Cornmissionls 
activities duringits first year of existence, also involved.the initiationof 
experimental work, provisionally in plant cultivation by means of gamma ra- 
diation, radioactive isotopes, etc., in collaboration with the Minis'try of 
Agriculture, the Royal Veterinary.and Agricultural College, and the Govern- 
ment Committee onanimal Husbandry and the Government committee on Plant Cul- 
tivation. In co-operation with the Ministry for Greenland, the Armed Forces, 
and the Geological Survey of Greenland the Commission has also conducted ex- 
.plorations for radioactive minerals in South Greenland. Participation in in- 
ternational co-operationforthe peaceful use of atomic energy was also among 
the principal tasks of the Commission, 

The Commissionls activities in these fields will be described in the fol- 
lowing sections, while international co-operation will be discussed in Chap- 
ter 11. 

2. The agreements with the United States and the United Kingdom 
on co-operation in the peaceful use of atomic energy . . 

As mentioned in SectionA, thework of the Preparatory AtomioEnergy Commis- 
sion resulted, in June 1955, in agreements with the United States and the 
United Kingdom on co-operation in the peaceful use of atomic energy; these 
agreements paved the way for construction of research reactors in Denmark 
with the necessary laboratories, workshops, etc. 



Under t h e  Danish-American agreement,  t h e  TJnited S t a t e s  w i l l  supply  i n -  
format ion  on t h e  c o n s t r u c t i o n  and o p e r a t i o n  of r e s e a r c h  r e a c t o r s .  A supple-  
mentary agreement was concluded o n 2 8 J u n e  1956 under whi-ch t h e  United S t a t e s  
w i l l  supply  Denmark wi th  uranium e n r i c h e d 2 0 p e r  c e n t  and c o n t a i n i n g  a  t o t a l  
of 12 k i lograms of uranium 235, a s  w e l l  as l e s s e r  amounts of h i g h l y  en r i ched  
uranium 235, uranium 233 and plutonium. 

The agreement w i t h  t h e  Uni ted  Kingdom prov ides  f o r  a s s i s t a n c e  t o  Denmark 
i n t h e d e s i g n  of a  r e s e a r c h  r e a c t o r  and f o r  i t s  supply  wi th  en r i ched  uranium. 
I n  c o n t i n u a t i o n  of t h e  c l o s e  r e l a t i o n s  t h a t  have e x i s t e d  f o r  many y e a r s  be- 
tween B r i t i s h  and Danish n u c l e a r  r e s e a r c h ,  t h e  agreement w i t h  t h e  United 
Kingdom a l s o  c o n t a i n s  p r o v i s i o n  f o r  t h e  p lann ing  of a  j o i n t  r e s e a r c h  programme 
of  mutual i n t e r e s t  t o  t h e  two c o u n t r i e s .  

3. Con t rac t s  f o r  t h e  purchase'  of two r e a c t o r s  from t h e  Uni ted  S t a t e s  

On 29 August 1955, t e n d e r s  f o r  t h e  supply  of a  r e a c t o r  were r e c e i v e d  from 
a  number of American f i r m s .  A f t e r  r e p r e s e n t a t i v e s  of  t h e  Danish Atomic Energy 
Commission had made two v i s i t s  t o  the  United S t a t e s  t o  n e g o t i a t e  w i t h  t h e  
concerns t h a t  had submit ted  b i d s ,  a  c o n t r a c t  was s igned  i n  t h e  summer of  i956 
w i t h  t h e  F o s t e r  Wheeler Corpora t ion  of New York f.or a r e s e a r c h  r e a c t o r  w i t h  
up t o  f i v e  megawatts thermal  e f f e c t ,  oorresponding t o  a.maximum neu t ron  f l u x  
of about 4 x  1013 thermal  neu t rons  p e r  cm2 p e r  sec .  5n t h e  r e a c t o r  co re .  

The r e a c t o r ,  des igna ted  DR2, i s  a l i g h t  water  moderated and cooled r e a c t o r  
f o r  a  maximum of. 5000 kW. The r e a c t o r  t ank ,  which i s  of aluminium, has  a  
d iameter  of 2  m (7  f e e t )  and i s  about  8  m (27 f e e t )  high.  The r e a c t o r  core  
i s  p l a c e d i n t h e  lower p o r t i o n  of the  t ank ;  i t  c o n s i s t s  of f u e l  elements  with. 
en r i ched  uranium (20 p e r  cen t  of U-235). The i n d i v i d u a l  f u e l  elements  a r e  
box-shaped, h a v i n g a . c r o s s  s e c t i o n  of about  8  x  8  cm ( 3  5/32 x  3  5/32 i n c h e s )  
and a  l e n g t h  of about  60 cm ( 2  f e e t ) ,  c o n t a i n i n g  p l a t e s  of uranium-aluminium 
a l l o y , , c o v e r e d  on e i t h e r  s i d e  wi th  aluminium. Each f u e l  element  i s  expected 
t o  be usable  u n t i l  about  10  t o  15 p e r  cen t  of i t s  c o n t e n t ' o f  U-235 h a s ' b e e n  
exhausted.  I f  t h e  r e a c t o r  works round t h e  c l o c k ' a t  5000.kW, each element  w i l l  
l a s t  f o r  about 150 days.  

The r e a c t o r  has  1 7  d i f f e r e n t  exper imenta l  h o l e s  of va ry ing  c a p a c i t y .  The 
p h y s i c a l  p r o p e r t i e s  of a l i g h t  wa te r  moderated r e a c t o r  causes  t h e  f l u x  t o  
d iminish  r a t h e r  r a p i d l y  a s  t h e  d i s t a n c e  from t h e  r e a c t o r  co re  i n c r e a s e s .  The 
s i z e  of r e s e a r c h  o b j e c t s  t h a t  can be exposed t o  neu t ron  r a d i a t i o n  i s  the re -  
f o r e  l i m i t e d ,  but  the  r e a c t o r  i s  w e l l  s u i t e d  f o r  t e s t i n g  of  m a t e r i a l s  on a  
l e s s e r  s c a l e ,  f o r  t h e  p roduc t ion  of r a d i o a c t i v e  i s o t o p e s  and f o r  the  supply  
of neu t ron  r a y s .  I t  i s  l e s s  s u i t a b l e  f o r  r a d i a t i o n  of f u e l  e lements  e.g. f o r  

. power r e a c t o r s  d u r i n g  s imul taneous  t e s t i n g  of c o o l i n g  media because such 
experiments.  r e q u i r e  a  h igh  neu t ron  f l u x  over  a c o n s i d e r a b l y g r e a t e r  a r e a  than  
t h a t  which c a n b e ' o b t a i n e d  i n  a l i g h t  water  r e a c t o r .  The b e s t  way t o  i n c r e a s e  
t h e - a v a i l a b l e  volume i s  t o  use  heavy water .  

The r e a c t o r  i s h o u s e d  i n  a s t e e l  t ank  of about  25 m (85 f e e t )  d iameter  and 
1 7  m (57 f e e t )  h igh .  Automatic c o n t r o l s  and e l a b o r a t e  sa feguards  have been 
developed on t h e  b a s i s  .of  American exper ience  so a s  t o  l i m i t  t h e  r i s k  of  
mishaps as f a r  'as humanly p o s s i b l e .  

The c o n t r a c t  p r i c e  o f t h i s  r e a c t o r  was $315.000. I n  a d d i t i o n ,  e x t r a  p a r t s ,  
rep lacements ,  a s s i s t a n c e  w i t h  e r e c t i o n ,  e t c .  w i l l  b r i n g  t h e  t o t a l  c o s t - t o  
about  $ 354.000. According t o  t h e  c o n t r a c t ,  t h e  r e a c t o r  components a r e  t o  be 
d e l i v e r e d  d u r i n g  the  summer of 1957, and t h e  r e a c t o r  i s  due f o r  complet ion 

I 

by t h e  end of 1957. 



The United S t a t e s 1  Government w i l l  . c o n t r i b u t e  $ 350.000 towards t he  cos t  
of t h i s  r e a c t o r  and the  necessary  l a b o r a t o r i e s ,  but the  amount w i l l  no t  be 
pa id  u n t i l  the  e r e c t i o n  of t he  r e ac to r  has been completed and approved by 
t he  United S t a t e s  Atomic Energy Commission, presumably a t  the  t u r n  of the  
year  of 1957/58. 

Another con t r ac t  was concluded, a l s o  i n  the  summer of 1956, wi th  "Atomics 
I n t e r n a t i o n a l u  of Los Angeles f o r  the  de l i ve ry  i n  the  s p r i n g  of 1957 of a  
"Zero Energy F a c i l i t y "  given t he  code name of DR1.  This r e ac to r  opera tes  a t  
low power, f o r  the  time being a t  5 wa t t s ,  which can l a t e r  be stepped up t o  
500wa t t sw i th  t h e  add i t i on  of an ex t e rna l  cool ing system. The r e a c t o r  core,  
w h i c h i s  su r roundedbya  r e f l e c t o r ,  c o n s i s t s  of a  s o l u t i o n  of uranium su lpha te  
i n  wa te r ,  contained i n  a  s t a i n l e s s  s t e e l  globe having a diameter of 32 cm 
(12$. inches ) .  The r e f l e c t o r  i s  of g r aph i t e ,  60 cm (2  f e e t )  t h i c k ,  and sur -  
rounded by a  concrete  s h i e l d  f o r  p r o t e c t i o n  aga in s t  i r r a d i a t i o n .  

The core con ta ins  abou t1kgofU-235 ,  and a s  t he  content  of U-235 i s  f i xed  
at  20 per  c en t ,  t h e r e  i s  a t o t a l  of about 5 kg of uranium i n  the  so lu t i on .  
Experimental f a c i l i t i e s  comprise one ho r i zon t a l  hole. through the  cen t r e  of 
t he  core  and 8  ho r i zon t a l  holes  adjacent  t o  t he  core.  

D R 1  i s  intended f o r  educa t iona l  purposes and f o r  s c i e n t i f i c  and technolo- 
g i c a l  experiments t h a t  can convenient ly ,  o r  even b e s t ,  be c a r r i e d  out  under 
a  low neutron f l ux .  The advantage of D R 1  f o r  purposes of i n s t r u c t i o n  i s  t h a t  
t he  con t ro l  s y s t e m i s  const ructed i n  the  same way a s  i n  l a r g e  r e a c t o r s .  Among 
t he  technological  and s c i e n t i f i c  experiments a r e  o s c i l l a t i o n  experiments f a r  
t he  determinat ion of neutron absorpt ion i n  g iven ma te r i a l s ,  product ion of 
r ad ioac t i ve  i so topes  i n  small  q u a n t i t i e s  and exponent ia l  experiments i n  a 
f a c i l i t y  t h a t  can be f i t t e d  on t op  of t h e  r e ac to r .  By a l l o c a t i n g  a s p e c i a l  
r e a c t o r f o r  these  experiments,  most ofwhich can b e s t  be done a t  a low neutron 
f l u x ,  and fo r  i n s t r u c t i o n  purposes as we l l ,  the  e n t i r e  i n s t a l l a t . i o n  has. been 

, r endered  more e f f e c t i v e  and f l e x i b l e  a t  a comparatively low a d d i t i o n a l  cos t .  
Na tu r a l l y ,  t he r e  a r e '  l i m i t a t i o n s  due t o  both D R 1  and DR2 being l i g h t  water 
r e a c t o r s .  Because of the  s a f e  character .  of t h i s  r e a c t o r ,  i t  can be i n s t a l l e d  
i n  a smal l  bu i l d ing  without s a f e t y  precaut ions  on t he  s c a l e  requ i red  f o r  the 
o t h e r  r e ac to r .  

The con t rac t  p r i c e  of D R l '  i s  $ 157.000. Ex t r a  p a r t s  w i l l  b r i n g  t he  t o t a l  
c o s t  up t o  about $ 161.000. 

During the  cons t ruc t i on  of the two r e a c t o r s ,  s t a f f  members of the  Commis- 
si,on have v i s i t e d  the  two f i rms  t o  d i s cus s  t echn ica l  a spec t s  of the construc- 
t i o n  i n  order  t o  avoid t e chn i ca l  d i sc repanc ies  t h a t  might be d i f f i c u l t  and 
c o s t l y  t o  c o r r e c t  a t  a l a t e r  stage..  During these  v i s i t s  i t  was r e a l i s e d  t h a t  
c e r t a i n  supp l i e s  could be obtained a t  lower c o s t  i n  Denmark, and t he  orders  
f o r  such supp l ies  were cancel led  and considerable  savings achieved. 

I n  connec t i on 'w i th the  d i scuss ion  of the' r e a c t o r s  i t  may be noted t h a t  the  
Commission, a t  i t s  l a s t  meeting before the  c lose  of the  f i n a n c i a l  yea r ,  
d iscussed t h e  a c q u i s i t i o n  of the  above-mentioned research  r e a c t o r  from the  
United Kingdom. Although the  f i n a l  nego t i a t i ons  about t h i s  r e a c t o r ,  which 
w i l l  be of the  P lu to '  type ,  .were no t  completed u n t i l  the  summer of 1957, i t  
may be mentioned a l ready  i n  t h i s  r e p o r t  t h a t  the Commission agreed,  i n  i t s  
pre l iminary d i s cus s ions ,  t h a t  Danish i ndus t ry  should p a r t i c i p a t e '  i n  the con- 
s t r u c t i o n  of t h i s  r e a c t o r  t o  the  g r e a t e s t  poss ib le  ex t en t .  



4. Reactor research  es tabl ishment  a t  Risa 

a. Acquis i t ion of s i t . e s  
K 

I n  copnection with the  prel iminary nego t i a t i ons  f o r  a c q u i s i t i o n  of a  
r e a c t o r  from the  United S t a t e s ,  t h e  Commission looked around f o r  a  s u i t a b l e  
1,ocation f o r  the  r e a c t o r  research  cen t re .  On having examined the  e x i s t i n g  
p o s s i b i l i t i e s  of f i nd ing  a '  s u i t a b l e  l a r g e  a r ea  not  too f a r  from Copenhagen, 
the  Commission f i n a l l y  decided upon . the  e a s t e r n  shore of the  Roskilde Fjord 
which was considered to  be wi th in  a reasonable d i s t ance  ,from t h e  s c i e n t i f i c  
and technica l  i n s t i t u t i o n s  i n  Copenhagen wi th  which the  r e a c t o r  research  
s t a t i o n  w i l l  co-operate. 

To avoid t h e  cos t  of buying very l a rge  a r ea s ,  t he  commission thought i t  
I 

advisable  t o  place  the r e a c t o r  research  es tabl ishment  i t s e l f  on t he  Risra 

i Peninsula  i n  Roskilde Fjord. This l oca t i on  had the  add i t i ona l  advantage of 
being s u f f i c i e n t l y  c lose  t o  Roskilde t o  enable t h e  es tabl ishment  t o  be based 

/ on t h a t  town where mosC of the  Commission's s t a f f  members could f i n d  housing 
accomodation, s u i t a b l e  schools f o r  t h e i r  ch i l d r en ,  e t c .  The Parl iamentary 
Finance Committee agreed t o  the  proposal t o  purchase the  R i s 0  peninsula  and 
the  ad jo in ing  a rea .  

I n  the nego t i a t i ons  f o r  sur render  of land,  t h e  Commission endeavoured t o  
reach voluntary agreements wi th  t he  ind iv idua l  owners. For a considerable  
l eng tho f  time, t h e  Commission w a s  success fu l  i n  these  endeavours, but  i t  was 
an t i c ipa t ed  t h a t  d i f f i c u l t i e s  might a r i s e  l a t e r  and jeopardize the  time sche- 
dule adopted f o r  the  establishment of the  research  cen t re .  The Fo lke t ing  
there fore  passed Act No. 126 of 25 May 1956 on t he  exp rop r i a t i on .o f  c e r t a i n  
a r ea s ,  e t c .  t o  be used f o r  t he  research  work i n  connection with t he  peaceful  
use of at0mi.c energy. I n  pursuance of t h i s  Act the  Minis ter  of Finance was 
a ~ i t h o r i z e d t o  expropr ia te  the necessary bui l t -up o r  undeveloped a r ea s  f o r  the  
c o n s t r u c t i o n o f t h e  Atomic Energy Commission's researches tab l i shment .  Despite 
t h i s  provis ion f o r  expropr ia t ion ,  t h e  Co.mmission succeeded i n  purch.asing the  
p rope r t i e s  by voluntary  agreements exce.pt i n  one ins tance  where i t  w a s  
necessary t o  r e s o r t  t o  expropr ia t ion.  The Commission purchased th ree  farms, 
t he  Risaggrd and t he  OplandsgArd o n . t h e  R i s ~  Peninsula,  Svaleholm j u s t  south 
of the  peninsula ,  a  number of smal le r  p rope r t i e s  and some unbui l t  a reas .  B y  
the  end.of the  f i n a n c i a l  year  of 1956/57, the  'commission had acquired a  t o t a l  
of about 257 hec t a r e s  (642 a c r e s ) ,  of which about 6 0 h e c t a r e s ~ ( 1 5 0 a c r ~ e s ) w i l l  
be used f o r  a g r i c u l t u r a l  research  - see  Section 6  below. 

, Negotiat ions were s t i l l  i n  progress  about t h e  acqu i s i t i on  of an unbui l t  
a r e a ,  a  hol iday cen t re  nor th  of the  bu i ld ing  s i t e ,  and an a r e a  of 6 hec ta res  
(15 a c r e s )  on t he  nor th  s i d e  of the  Veddelev Peninsula  south of R i s ~ .  

I b. Erec t ion  of the  r eac to r  research establishment 

I. The members of the  Commission r e a l i z e d  t h a t  they were f ac ing  many and com- 
p lex  techn ica l  problems. They were a l so  aware t h a t  the  bu i ld ing  work would 
have t o  be acce le ra ted  a s  much a s  poss ible  i f  Denmark w a s  t o  keep pace with 
i n t e r n a t i o n a l  competi t ion i n  the  app l ica t ion  of nuc lear  energy. La t e r ,  when 
d e l i v e r i e s  of p a r t s  f o r  the  r e a c t o r s  were scheduled f o r  d e f i n i t e  da t e s ,  i t  
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I f u r t h e r  became necessary f o r  t h e  Commission t o  plan the  cons t ruc t ion  work i n  
such a  way a s  t o  ensure t h a t  the  ind iv idua l  bu i ld ings  would be completed i n  
time, a s  and when r e a c t o r  components became ready f o r  i n s t a l l a t i o n .  

I n t h e  sp r ing  o f 1 9 5 6 , ' t h e  Commission entered i n t o  an agreement wi th  a f i rm 
of consul t ing engineers ,  Messrs. Steensen & Varming. This f irm, which had 4 taken p q t  i n  t h e  extension of t he  I n s t i t u t e  f o r  Theore t ica l  Physics of the 



Copenhagen U n i v e r s i t y , w a s  e n t r u s t e d w i t h  t h e  p r o j e c t  f o r  t h e  r e s e a r c h  c e n t r e .  
The  omm mission engaged P r o f e s s o r  Preben Hansen of t h e  A r c h i t e c t u r a l  Academy 
as a r c h i t e c t  i n  c o l l a b o r a t i o n  w i t h  M r .  Niepoor t ,  an  a r c h i t e c t u r a l  e x p e r t  i n  
l a r g e  i n d u s t r i a l  b u i l d i n g  p r o j e c t s .  The e n g i n e e r i n g  f i r m  of  Mogens B a l s l e v  '@ 

w a s '  engagedas  c o n s u l t a n t s  on e l e c t r o - t e c h n i c a l  problems and P r o f e s s o r  C .  Th. 
S ~ r e n s e n ,  landscape  a r c h i t e c t ,  w a s  engaged as c o n s u l t a n t  on t h e  g r e e n  a r e a s  
between t h e  i n d i v i d u a l  b u i l d i n g s .  

Designing w a s  begun i n  March 1956 and t h e  work a t  R i s ~  was s t a r t e d  on 9 
J u l y  1956 wi th  t h e  c o n s t r u c t i o n  of a main road  l e a d i n g  down t o  t h e  p e n i n s u l a  
from Highway 6. Extens ive  excava t ion  and sewage works were a l s o  s t a r t e d  an 
t h a t  d a t e .  

According t o  p r e s e n t  p l a n s ,  t h e  c o n s t r u c t i o n  work w i l l  comprise t h e  r eac -  
t o r  b u i l d i n g  f o r  DR2. on t h e  R i s e r  Pen insu la ,  where a l s o  t h e  l a b o r a t o r i e s  con- 
n e c t e d  wi th  t h e  o p e r a t i o n  of DR2 and l a t e r  a l s o  t h e  B r i t i s h  r e a c t o r  designa-  
t e d  DR3 w i l l  be e r e c t e d .  Bu i ld ings  f o r  r e s e a r c h  l a b o r a t o r i e s ,  a d m i n i s t r a t i v e  
o f f i c e s ,  l i b r a r y ,  can teen ,  l e c t u r e  h a l l ,  workshops and t h e  n e c e s s a r y  garages  
and s t o r e s  w i l l  be e r e c t e d  e a s t  of  t h e  pen insu la .  On the  n o r t h  s i d e  of t h e  
p e n i n s u l a  a  t r ea tmen t  p l a n t  w i l l  be b u i l t ;  i t  w i l l  comprise adecon tamina t ion  
u n i t  f o r  waste wa te r ,  a  d i s t i l l a t i o n  u n i t  f o r  water  c o n t a i n i n g  r a d i o a c t i v e  
m a t t e r ,  a l aundry  and an  i n c i n e r a t o r .  B o i l e r  houses w i l l  be b u i l t  i n  connec- 
t i o n  w i t h  t h e  l a b o r a t o r i e s  -and t h e  r e a c t o r  bu i ld ing ;  F i n a l l y ,  t he  p r o j e c t  
comprises a  s e p a r a t e  b u i l d i n g  f o r  D R 1  and a meteoro log ica l  towerwi th  an 
a d j a c e n t  b u i l d i n g  f o r  me teoro log ica l  measurements, both s i t u a t e d  on t h e  
s o u t h e r n  s i d e  of t h e  peninsula .  ~ h i i s t  t h e  above b u i l d i n g s  a r e  a l l  l o c a t e d  
west. of  Highway6between t h e  highway and Roski lde  F j o r d ,  14 s t a f f  r e s i d e n c e s  
and a h o s t e l  f o r  v i s i t o r s  a r e  l o c a t e d  e a s t  of Highway 6  on Commission proper-  
t y .  A water  works and a  water  tower w i l l  a l s o  be b u i l t  i n  t h a t  a r e a .  

It w'as mentioned above t h a t  t h e  b u i l d i n g  programme was co-ordinated wi th  
t h e  c o n t r a c t s  concluded wi th  the  American firms i n  o r d e r  t o  ensure  t h a t  t h e  
b u i l d i n g s  r e q u i r e d  f o r  t h e  o p e r a t i o n  of t h e  r e a c t o r s  could be r eady  when. de- 
l i v e r i e s  were r e c e i v e d  from t h e  Uni ted  S t a t e s .  The b u i l d i n g  programme was 
a l s o  planned w i t h  a v i e w  t o  e n a b l i n g  t h e  r e s e a r c h  work t o  commence as qu ick ly  
a s  p o s s i b l e ,  f o r  i n s t a n c e  by a c c e l e r a t i n g  t h e  e r e c t i o n  of t h e  r e s e a r c h  labo- 
r a t o r i e s ;  by t h e  end of  t h e  f i n a n c i a l  y e a r  t h e s e  b u i l d i n g s  had been roofed  
o v e r ,  and t h e  work i n  t h e  l a b o r a t o r i e s  began i n  June 1957. 

When the  p r o j e c t  was s t a r t e d ,  i t  was decided t o  f a c i l i t a t e  t h e  c o n s t r u c t i o n  
work by b u i l d i n g  t h e  main communication roadway f i r s t .  

The next  s t e p w a s  t h e  l e v e l l i n g  of t h e  s i t e s  f o r  t h e  f o u r  l a b o r a t o r i e s  and 
t h e  b o i l e r  house ,  e a s t  of the  pen insu la .  When e r e c t i o n  of t h e s e  l a b o r a t o r i e s  
began i n  t h e  autumn of  1956, i t  w a s  expected t h a t  a  cons ide rab le  p a r t  of t h e  
l a b o r a t o r i e s  would have t o  be c o n s t r u c t e d  i n  w i n t e r ;  t h e  e r e c t i o n  of the  
e a s t e r n  b o i l e r  house was t h e r e f o r e  a c c e l e r a t e d  so  t h a t  h e a t i n g  c o u l d b e  pro- 
v ided  dur ing  t h e  winter .  Th i s  b u i l d i n g  w a s  completed by about , the middle of 
~ e c e m b e r  1956. 

The g r o u p o f  l a b o r a t o r i e s  c o n s i s t s  of f o u r  b u i l d i n g s ,  con ta in ing  chemical ,  
r e a c t o r ,  e l e c t r o n i c  and phys ica l  l a b o r a t o r i e s  connected by a passageway which 
a l s o  j o i n s  up t h e s e  b u i l d i n g s  w i t h  a  l e c t u r e  h a l l  and a workshop. The l a t t e r  
w i l l  under take  t h e  work r e q u i r e d  i n  connect ion  wi th  t h e  exper imenta l  s e t u p s  
and t h e  c o n s t r u c t i o n  of equipment and t o o l s  t h a t  a r e  n o t  made by p r i ~ a t e  manu- 
f  a c  t u r e r s .  

S h o r t l y  a f t e r w a r d s ,  t h e  e r e c t i o n  of the a d m i n i s t r a t i o n  b u i l d i n g  was begun U. 

i n  connect ion  w i t h  t h e  l a b o r a t o r y  group,  and l a t e r  i n  t h e  s p r i n g  of 1957 



b u i l d i n g s  fol lowed f o r  r a d i a t i o n  c o n t r o l ,  l i b r a r y  and canteen .  A l l  t h e s e  
b u i l d i n g s  a r e  the  same type of c o n s t r u c t i o n .  

The f i r s t  s t e p  i n  t h e  b u i l d i n g  f o r  DR1 was t h e  c o n s t r u c t i o n  of a roadway 
and a ya rd ;  by t h e  end of t h e  f i n a n c i a l  y e a r  1956/57 t h i s  work had almost  
been completed. The foundat ions  of t h e  me teoro log ica l  tower were l i k e w i s e  
poured and t h e  tower almost  r eady  f o r  e r e c t i o n .  The meteorology b u i l d i n g  was 
a l s o  under c o n s t r u c t i o n .  

The s i t e  f o r  t h e  b u i l d i n g  f o r  DR2 had been l e v e l l e d  and p i l i n g  work f o r  
t h e  r e a c t o r  h a l l  'and t h e  a d j o i n i n g  l a b o r a t o r i e s  had made good p rogress .  

On t h e  wes te rn  shore  of the  p e n i n s u l a ,  work had. s t a r t e d  on a p i e r  t o  en- 
s u r e  easy  and m o b s  t r u c t e d  a c c e s s  t o  t h e  su r round ing  f j o r d  a r e a .  

I n  t h e  d e s i g n  of the t r ea tmen t  p l a n t  t h e r e  were cons ide rab le  problems t o  
overcome because of t h e  s t r i c t  s a f e t y  requi rements  imposed by t h e  Atomic 
Energy Commissiorl f .or decontaminat ion of r a d i o a c t i v e  waste water .  The des ign  
w a s  not  comple.l;ed u n t i l  t h e  summer of 1 9 5 7 , ' b u t  t h e  necessa ry  e a r t h  f i l l i n g  
w a s  f i n i s h e d  by t h e  c l o s e  of 1956. The approval  of a  temporary arrangement 
' f o r  waste wa te r  decontaminat ion  w i i l  enable  t h e  l a . b o r a t o r i e s ,  e t c .  . t o  begin'  
o p e r a t i n g  a s  soon as they  a r e  completed. 

1 The water  works and t h e  wa te r  tower were s t i l l  i n  the  b l u e p r i n t  s t a g e  by 
t h e  end of t h e  f i n a n c i a l  y e a r ,  bu t  a  temporary b.oring t o  t h e  n o r t h  of t h e  
l a b o r a t o r y  group c a n .  supply  wa te r  t o  the  e a s t e r n  s e c t i o n  of  t h e  b u i l d i n g  
s i t e .  A permanent b o r i n g  w i t h  pumps f o r  the  water  works has  been c a r r i e d  out  
t o  the  e a s t  of the  highway. 

Annex 4 g i v e s  a  l a y o u t  of t h e  i n s t a l l a t i o n .  
* . .  

I n  t h e  p r o j e c t  f o r ' t h e  r e s e a r c h  e s t a b l i s h m e n t ,  t h e  number of employees t o  
be h o u s e d a t  t h e  p l a n t  i t s e l f  was k e p t  at t h e  minimum r e q u i r e d  f o r  i t s  satis- 
f a c t o r y  o p e r a t i o n  and o n l y l 4 d w e l l i n g s  w i l l  be b u i l t .  This  means t h a t  a con- 
s i d e r a b l e  number of o t h e r  Commission employees w i l l  have t o  l i v e  i n  Roskilde.  
However, t h e  hous ing  s i t u a t i o n  i n  Roski lde  h a s  proved t o  be. very  ' d i f f i c u l t  
and many s t a f f  members w i l l  n o t  be a b l e  t o  f i n d  t h e i r  own hous ing  i n  t h a t  
town. 

A s  homes h a d t o b e  found f o r  a number of employees a l r e a d y  by A p r i l  o r  May 
1957, the  Commission's Execut ive  Committee - i n  accordance wi th  a -  d e c i s i o n  
taken by t h e  Commission - took s t e p s  t o  provide  a  number of r e s i d e n c e s  i n  
Roski lde  f o r  the s t a f f .  A f t e r  c o n s u l t a t i o n  w i t h  t h e  M i n i s t r y  o f  Housing and 
i n  the  l i g h t  of exper ience  g a t h e r e d  by members of t h e  Commission who had 
p r e v i o u s l y  been f a c e d  wi th  similar problems, i t  was decTded t o  b u i l d  25 pre-  
f a b r i c a t e d  concre te-b lock houses on 1and.which the  Commission had acqu i red  
from Roski lde  ~ u n i c i p a l i t y .  These houses were r e n t e d  t o  t h e  s t a f f  at amounts 
f i x e d  according  t o  t h e  c o n s t r u c t i o n  c o s t s .  Bui ld ingwas  commenced a t  t h e  t u r n  
of  the  y e a r  and was completed i n  t h e  course  o f  May and June 1957. 

c. Spec ia l  remarks on t h e  implementat ion of t h e  b u i l d i n g  p r o j e c t s  

When t h e  r e s e a r c h  c e n t r e  w a s  s t a r t e d ,  t h e  Atomic Energy Commission was 
f a c e d w i t h  t h e  problem of e ~ t a b l i s h i n g ~ i n t h e  s h o r t e s t  p o s s i b l e  t i m e , a f r a m e -  
work f o r . a D a n i s h  i n d u s t r i a l  e f f o r t  i n  t h e  use  of  n u c l e a r  energy f o r  t h e  bene- 
f i t  of t h e  community. A s  shown i n  t h e  previous  s e c t i o n ,  i t  was t h e r e f o r e  
e s s e n t i a l  t o  p l a n  t h e  p r o j e c t  as e f f i c i e n t l y  and economical ly a s  p o s s i b l e .  

, A 1 1  m a t t e r s  i n v o l v i n g  Government expend i tu res  such a s  a  dec6ign of i n d i v i d u a l  
b u i i d i n g s ,  c o n s t r u c t i o n  work, i n c l u d i n g  t e n d e r i n g  of p r o j e c t s  and o t h e r  



- 

i 

dec i s ions  on cons t ruc t ion  a c t i v i t i e s ,  were submitted t o  the  Ministry of 
Housing where the  s e rv i ce s  of exper t s  were made ava i l ab l e .  The Minis t ry  of 
Housing a l s o  sends r ep re sen t a t i ve s  t o  the  Commissionls own meetings and t o  
meetings with the  consu l t ing  engineers  and a r c h i t e c t s  where "time and progress 
schedules t t  and mat te r s  t o  be submitted t o  t he  weekly meeting of the  Executive I 

Committee are  discussed.  The Ministry a l s o  sends r ep re sen t a t i ve s  r e g u l a r l y  t o  
the  i n t e r n a l  meetings held  t o  prepare the  meetings with engineers and a rch i -  
t e c t s  and to t he  weekly t t s i t e l '  meetings. The Minis t ry  of Housing can thus  
fol low the  general  course of bu i ld ing  a c t i v i t i e s  as  wel l  a s  quest ions  of de- 
t a i l .  One of the  a r c h i t e c t s  i n  the  Minis t ry  has been re leased  from o ther  
d u t i e s  i n  o rder  t o  enable him t o  follow t h i s  p ro j ec t .  He a t t ends  a l l  s i t e  
meetings as observer and the  meetings of the  Atomic Energy Commission, and 
he checks a l l  vouchers before accounts a r e  paid. 

Close co l l abo ra t i on  has a l s o  been e s t ab l i shed  with the  F i r s t  Sect ion of 
t h e  Centra l  Audit Department. Besides cur ren t  aud i t s  of the  Commissionts 
accounts and the  r e s u l t i n g  co-operation between the  Commission and the  s t a f f  
of t he  Central  Audit Department, r egu l a r  meetings a r e  held between the  cen- 
t ra l  a u d i t  o f f i c e r  who i s  respons ib le  f o r  the  aud i t  of the  Commissionls 
accounts and the  Head of the  Commissionls Sec re t a r i a t . 811ques t ions  a r i s i n g  
out  of the  a u d i t  a r e  discussed a t  t h e  meetings. 

It w a s  r e a l i z e d  from the  s t a r t  of t he  work t h a t  complete and f u l l  ove ra l l  
o r  d e t a i l e d  plans  could not  be presented.  The s p e c i a l  na ture  of t h i s  p ro j ec t  
made i t  necessary to  ob ta in  any information t h a t  might be requ i red  wh i l s t  
bu i l d ing  was i n  p rogress ,  and i f  the e n t i r e  p ro j ec t  had t o  be designed i n  
d e t a i l  and i n  t o t a l  before  the  cons t ruc t ion  s t a r t e d ,  the  bu i ld ing  operat ions  
would have been delayed very considerably.  

I n  order t o  take f u l l  advantage of experience gathered i n  o ther  coun t r i e s ,  
i t  was found neces sa ry to  send the  technicians  engaged i n  the  cons t ruc t ion  on 
v i s i t s  t o  corresponding p l a n t s  abroad, e s p e c i a l l y  t o  B r i t a i n ,  Norway and 
Sweden. A few t r i p s  were a l s o  made t o  the  United S t a t e s  t o  d i scuss  the  
bu i l d ing  drawings, e t c .  made i n  Denmark with the  Fos te r  Wheeler Corporation 
and Atomics I n t e r n a t i o n a l  and t o  c l a r i f y  t echn ica l  d e t a i l s  t h a t  could only 
be 'explained i n  personal  d iscuss ions .  

The p ro j ec t s  were genera l ly  s t a r t e d  by d iv id ing  the  work i n t o  many con- 
t r a c t s  f o r  which tenders  were i n v i t e d ,  e i t h e r  open o r  from i n v i t e d  bidders ,  
except where the  s p e c i a l  nature  of the  work rendered t h i s  procedure inad- 
v i s a b l e ,  but t h i s  has only  been the  cave i n  few i n s t a n o e ~  dur ing  t h i s  f i r s t  
phase of the  bu i l d ing  a c t i v i t y .  This arrangement has proved p a r t i c u l a r l y  
s a t i s f a c t o r y  i n a  job such a s  t h e  research  cen t r e  at Riser, which d i f f e r s  from 
o the r  cons t ruc t ion  p r o j e c t s  i n  t h a t  i t  i s  not  concluded by the  completion of 
r e l a t i v e l y f e w  con t r ac t s .  Onthe con t ra ry ,  i t  i s  expected t o  involve more than 
300 con t r ac t s  ( a t  the  c lose  of the  f i n a n c i a l  year  158 had been signed of which 
many were s i m i l a r  i n  na tu r e ) .  Experience gained through the i n v i t a t i o n  of ten- 
d e r s h a s  enabledthe Executive Committee t o  reach f i rms from which p a r t i c u l a r -  
l y  favourable b ids  have been received and which perform s a t i s f a c t o r y  work. 
This has  bene f i t t ed  the p ro j ec t  i n  subsequent con t r ac t i ng ,  both a s  regards  
q u a l i t y  and pr ice .  

Consis tent  e f f o r t s  have been made t o  plan the  bu i ld ing  operat ions  i n  such 
i 

a way tha t  the  Commission has always been able  t o  g ive  immediate a t t e n t i o n  
toanyproblems t h a t  might a r i s e .  This i s  done i n  the  manner explained above: 
m a t t e r s a r e  f i r s t  considered a t  t he  r e g u l a r  weekly meetings with the  Min is t ry  
of Housing and poss ib ly  other  a u t h o r i t i e s ,  then discussed i n  t he  weekly 
meetings w i t h t h e  consu l t ing  engineers and a r c h i t e c t s ,  and f i n a l l y ,  important 

i 
mat te rs  a re  r e f e r r e d  t o  the  weekly meetings of the  Executive Committee. This 
arrangement has not  on lyenab l ed the  Executive Committee t o  follow the  bu i ld ing  



o p e r a t i o n s  from week t o  week; i t  has  a l s o  ensured  cons tan t  co -o rd ina t ion  of 
t h e  a c t i v i t i e s  of c o n s u l t i n g  e n g i n e e r s  and a r c h i t e c t s ,  const ruct ' ionsupervis 'ors  
and c o n t r a c t o r s ,  t h e E x e c u t i v e  Committee and t h e  s t a f f  of t h e  Commission. The 
Commission a s  a b o d y h a s  a l s o  r e c e i v e d  p rogress  r e p o r t s  through t h e  minutes of 
Execut ive  Committee meetings forwarded t o  t h e  Commission.which enabled  the  mem- 
b e r s  of t h e  Commission t o  d i s c u s s  t h e s e  problem's i n  t h e  fo l lowing  p l e n a r y  ses -  
s i o n ,  t o g e t h e r  wi th  t h e  o r d i n a r y  b u s i n e s s  of t h e  Commission. 

The Commission f e e l s  t h a t  t h i s  form of o r g a n i s a t i o n ,  which enab les  i t s  
members t o  keep i n  cons tan t  touch wi th  developments on t h e  s i t e ,  has  been an 
impor tant  f a c t o r  i n  t h e  r a p i d  p r o g r e s s  achieved i n  t h e  b u i l d i n g  programme. 
I n  t h e  i n v i t a t i o n s  f o r  t e n d e r s ,  t h e  Commission a l s o  had t o  i n s i s t  on c e r t a i n  
t ime l i m i t s  f o r  complet ion of t h e  jobs ,  i n  a d d i t i o n  t o  t h e  q u a l i t y  qequi re-  
ments. The M i n i s t r y  of Housing, i n  c o l l a b o r a t i o n  wi th  t h e  Commissionts con- 
s u l t i n g  a r c h i t e c t s  +nd e n g i n e e r s ,  check the  b i d s  f o r  t h e  v a r i o u s  : c o n t r a c t s ,  
judging t h e  p r i c e s  i n  t h e  l i g h t  of  t h e  M i n i s t r y ' s  exper ience  wi th  o t h e r  
b u i l d i n g  p r o j e c t s .  Although t h i s  work has  n o t  y e t  been completed, i t  can be 
s a i d  t h a t .  t h e  c o s t  p e r  sq.  metre of f l o o r  a r e a  i n  t h e  b u i l d i n g s  a l r e a d y  com- 
p l e t e d  i s  v e r y  r easonab le  i n  r e l a t i o n  t o  comparable p r o j e c t s ,  even wi thout  
c o n s i d e r i n g  t h e  advantages of lower i n t e r e s t  charges  and quick a v a i l a b i l i t y  
of  t h e  i n s t a l l a t i o n s  ga ined through the  a c c e l e r a t i o n  of  t h e  b u i l d i n g  opera- 
t i  ons. 

5. S a f e t y  Problems 

. 
The use. .of atomic energy invo'lves r a d i a t i o n  hazards  n o t  known i n  t h e  

u t i l i z a t i o n  . o f  t r a d i t i o n a l  sources  of energy. The Commission has  borne t h i s  
a s p e c t . i n  mind from t h e  o u t s e t  and t aken  eve ry  conceivable  p r e c a u t i o n  i n  t h e  
des ign .  Apart from t h e  des ign  of t h e  r e a c t o r s  themselves and t h e  e x t e n s i v e  
and mutual ly  independent  a u x i l i a r y  c o n t r o l s ,  t h e  necessa ry  s a f e t y  can be 
a t t a i n e d  by s u i t a b l e  spac ing  between t h e  r e a c t o r  and t h e  sur rounding b u i l d i n g s .  
Where such d i s t a n c e s  canno tbe  secured ,  s a f e t y  can be a c h i e y e d b y b u i l d i n g  t h e  
r e a c t o r  i t s e l f  i n t o  a p r e s s u r e - t i g h t  s t e e l  tank .  Thus t h e r e  a r e  no s a f e t y '  con- 
s i d e r a t i o n s t o p r e v e n t  t h e  b u i l d i n g  of r e a l  power r e a c t o r s  i n  a c l o s e l y  popu- 
l a t e d  count ry  l i k e  Denmark. Both DR2 and the  p r o j e c t e d  B r i t i s h  r e a c t o r  ( D R ~ )  
a t  R i s 0  w i l l  be b u i l t  i n t o  p r e s s u r e - t i g h t  s t e e l  c o n t a i n e r s  and t h i s  - i n  
connect ion  w i t h  t h e  a c q u i s i t i o n  of t h e  sur rounding l and  - w i l l  ensu re  t h e  
g r e a t e s t  p o s s i b l e  s a f e t y  f o r  t h e  neighbourhood. 

The Commission has a l s o  e s t a b l i s h e d  a s p e c i a l  department f o r  r a d i a t i o n  
c o n t r o l  t o  be i n  charge of c o n t r o l s  and enforcement of t h e  medical  r e q u i r e -  
m e n t s f o r  p r o t e c t i o n  a g a i n s t  r a d i a t i o n  at t h e  r e s e a r c h  e s t a b l i s h m e n t ,  and t o  
e x e r c i s e  c o n t r o l  o v e r r a d i o a c t i v e  m a t e r i a l s ,  waste p roduc t s  and e f f l u e n t s  from 
t h e  c e n t r e .  Th i s  work i s  c a r r i e d  on i n  c o l l a b o r a t i o n  wi th  t h e  Commission's 
medical c o n s u l t a n t  i n  compliance w i t h  the  recommendations of t h e  I n t e r n a t i o n a l  
Commission on R a d i o l o g i c a l  P r o t e c t i o n  ( ICRP) .  

The Atomic Energy Commission ma in ta ins  c l o s e  c o n s u l t a t i o n a n d  c o l l a b o r a t i o n  
wi th  the  Na t iona l  Hea l th  Se rv ice  and r a d i o - b i o l o g i c a l  r e s e a r c h e r s  and-.has 
a s s i s t e d  i n  s e v e r a l  i n v e s t i g a t i o n s  i n  t h i s  f i e l d .  The Commission has  thus  
made f i n a n c i a l  c o n t r i b u t i o n s  t o  a  number of s t u d i e s  on g e n e t i c  r i s k s  involved 
by r a d i a t i o n , - u n d e r t a k e n  j o i n t l y  by t h e  Na t iona l  Hea l th  Se rv ice  and t h e  In- 
s t i t u t e  of Genet ics  of t h e  U n i v e r s i t y  of Copenhagen. Grants  have a l s o  been 
made f o r  t h e  Danish s h a r e  of  a .  s tudy  on r a d i a t i o n  doses  a r i s i n g  from the  
medical u s e o f  r a d i o a c t i v e  subs tances .  This  i n v e s t i g a t i o n  i s  be ing  undertaken 

, by t h e  I n t e r n a t i o n a l  Commission on Rad io log ica l  P r o t e c t i o n  and t h e  I n t e r -  
n a t i o n a l  Conimission on R a d i o l o g i c a l  Un i t s  and Measures a t  t h e  r e q u e s t  of t h e  
United Na t ions t  S c i e n t i f i c  Committee on t h e  E f f e c t s  of Atomic Radia t ion .  



Shor t l y  a f t e r  the  l oca t i on  of the  research  es tabl ishment  had been.decided,  
t he  Radiat ion Co.ntro1 Department i n i t i a t e d  s t u d i e s  and measurements of the  
n a t u r a l  background r a d i o a c t i v i t y i n t h e  Risa a r e a  and i n  Roskilde f j o r d ,  with 
a view t o  subsequent con t ro l  a c t i v i t i e s .  The i nves t i ga t i ons  were conducted i n  
co l l abo ra t i on  with the  Fishery and Maritime Survey of Denmark. Temporary l a -  
b o r a t o r i e s  were s e t  up i n  one of the  bui ldings  acquired by t he  Commission on 
Risa .  A f i s h i n g  boat  of about 10 gross  r e g i s t e r  tons  was purchased f o r  the  
purpose of t e s t i n g  the  water i n  the  f j o r d .  The i nves t i ga t i ons  w i l l  become a 
permanent f e a t u r e  o f t h e  a c t i v i t i e s  of the  research  establishment i n  order t o  
prevent contamination of the  neighbourhood. 

. -  

6. Establishment of an a g r i c u l t u r a l  research  s t a t i o n  

A s  mentioned above, i t  was planned t o  conduct a g r i c u l t u r a l  experiments i n  
conjunction w i th  t he  r e a c t o r  research  es tabl ishment  i n i t i a l l y  i n  p l an t  cul-  
t u r e  by means of gamma r a d i a t i o n ,  i so topes ,  e tc .  I n  order t o  f a c i l i t a t e  the  
co l l abo ra t i on  be tween agr icu l tu ra l . '  research workers 'and physical  s c i e n t i s t s  
and i n  view of the a v a i l a b i l i t y  of r ad ioac t i ve  i so topes ,  e t c . ,  i t  was found 
expedient  to conduct t h i s  a g r i c u l t u r a l  research  i n  t he  immediate . v i c i n i t y  of 
t he  r e a c t o r  research  cen t r e  where t he  Commission's r a d i a t i o n  con t ro l  had been 
s e t  up. Discussions about the form of t h i s  col labo,ra t ion have been held  with 
a g r i c u l t u r a l  expe r t s  i n  these  f i e l d s ,  t h e  Ministry of Agr icu l tu re ,  the  Royal 
Be te r inaryand  Agr icu l tu ra lCol lege  and t he  National  Committee on Animal 'Hus- 
bandryand the  Nat ional  Committee on P lan t  Production. The s c i e n t i f i c  r e s u l t s  
'from seed improvement experiments, e tc .  w i l l b e  e labora ted  under the  allspices 
of t he  Royal Veter inary and Agr i cu l t u r a l  College and the  o ther  i n s t i t u t i . ons  
of a g r i c u l t u r a l  science.  

The Commission engaged a s c i e n t i f i c  d i r e c t o r  on 1 5  November 1956 t o  take 
charge o f t h e  research  a c t i v i t i e s  planned on t he  land of the "Svaleholm" farm 
which t he  Commission had a l ready  bought. I n  add i t i on ,  a s e p e r a t e . a r e a  has 
been s e t  a s ide  f o r  gamma r a d i a t i o n  of p l an t  cu l t u r e s  and l a b o r a t o r i e s  have 
been e s t ab l i shed  i n  connection wi th  t h i s  area .  A t  the  c lose  of the  f i n a n c i a l  
y e a r ,  the  es tabl ishment  of t h e  a g r i c u l t u r a l  research  s t a t i o n  had made good 
progress ,  and the  s t a t i o n  began t o  operate  i n  March 1957. 

7.  Geologic s t u d i e s  i n  Greenland 

On the  i n i t i a t i v e  of the  Preparatory Commission an expedi t ion w a s  sen t  t o  
South Greenland i n  t he  summer of 1955 to  prospect  f o r  minerals  conta ining 
f i s s i l e  mate r ia l s .  Another expedi t ion was sent  i n  t he  summer of 1956. These 
expedi t ions  were plannedand c a r r i e d  out by the  Armed Forces wh i l s t  the  Green- 
land Geologic Survey undertook t he  ac tua l  geological  i nves t i ga t i ons  i n  an 
a r e a b y  Skov Fjord i n  South Greenland which geo log i s t s  had ind ica ted  a s  being 
p a r t i c u l a r l y  su i t ed .  Although the  expedi t ions  were ca r r i ed  out  a t  very sho r t  
n o t i c e  and under p r imi t ive  condi t ions ,  exce l l en t  work was performed, supple- 
mented by s c i n t i l l o m e t e r  f l i g h t s .  The Atomic Energy Commission i s  very g ra te -  
f u l  to  the  Armed Forces f o r  t h i s  a s s i s t ance  which has provided information 
t h a t  l ed  t o  the  dec i s ion  t o  extend t h e  prospect ion a c t i v i t i e s  i n  the  a r e a  
very considerably  i n  the  summer of 1957. The Greenland Geologic Survey w i l l  
be i n  charge of these  endeavours t o  develop p r a c t i c a l  p o s s i b i l i t i e s  f o r  the  
t echn ica l  e x t r a c t i o n o f  uranium and thorium. The 0resund Cryol i t e  Company has 
a l s o  been he lp fu l  and w i l l  p lace  t h e i r  experience i n  t h e  crushing and prepa- 
r a t i o n  of samples at t he  d i sposa l  of the  Commission. 

With the approval of t he  Minis t ry  f o r  Greenland, the  Greenland Geologic 
Surveyhas a l s o  drawn up a  f ive-year  plan f o r  geo log ica l  surveys t o  be under- 



t a k e n i n a l l  p a r t s  of Greenland. The main purpose of t h i s  p lan i s  t o  i n t e n s i f y  
the  geological  mapping of Greenland a s  wel l  as t h e  prospect ing f o r  minerals  
conta ining f i s s i l e  ma te r i a l s  and any o the r  raw ma te r i a l s  found. 

8. Other a c t i v i t i e s  

From the  o u t s e t ,  t he  Commission r e a l i z e d  t h a t  the  work with atomic energy 
would present  a number of spec i a l  problems t h a t  would transcend t he  scope of 
the  usual  t e chn i ca l  and s c i e n t i f i c  educationinDenmark and t h a t  t h e i r  techni-  
c a l  and s c i e n t i f i c  s t a f f  should be given a supplementary course i n  r e a c t o r  
physics.  Accordingly, a seminar was held  i n  August and September of 1956 f o r  
the  s t a f f ,  open a l s o  to .engineers from power s t a t i o n s  and i n d u s t r i e s  t h a t  
might be i n t e r e s t e d  i n n u c l e a r  energy. The seminar w a s  d i r ec t ed  b'y t h e  techni-  
c a l  and s c i e n t i f i c  s t a f f  of t he  Commission and took the  form of d i scuss ion  

I 
groups dea l ing  mainly with . the fql lowing aspec t s  ; 

General r e a c t o r  physics 

Reactor inotrument&Livn 

Reactor mate r ia l s  

P ro t ec t i on  aga ins t  r a d i a t i o n  

I Heat t ransmiss ion problems. 

I n  connection wi th  the  d i scuss ion  groups, weekly l e c t u r e s  were a l s o . h e l d  
on the  following sub jec t s :  

I n d u s t r i a l  uses of r ad ioac t i ve  i so topes  

Power r e a c t o r s  

R i s 0  research es tabl ishment  

Safe ty  problems i n  connecti,on wi th  r e a c t o r s  

The Danish nuclear  energy programme and i n t e r n a t i o n a l  .. 
e f f o r t s  f o r  t he  peaceful  use  of atomic energy 

Radioactive waste products. 

The Commission c o n s i d e r s t h a t  the  p a r t i c i p a n t s h a v e b e n e f i t t e d  considerably 
r. 

\ from the  seminar and a s i m i l a r  course w a s  held i n  February-March 1957. 

A s  a m a t t e r  of h i s t o r i c a l  i n t e r e s t ,  the Commission wished t o  have a l im i t ed  
amount of f i lm,  showing var ious  phases i n  the es tab l i shment 'o f  the research  
centre .  For t h i s  purpose, the  Commission, with t he  approval of the Minis t ry  
of Finance, a l l oca t ed  a small  sum f o r  f i lms  t o  be taken on l o c a t i o n  approxi- 
mately every o ther  month. No s c r i p t  i s  prepared and t he  f i lms  a r e  f i l e d  f o r  

I "  
f u t u r e  ed i t i ng .  The t o t a l  co s t  of these  f i lms  w i l l  amount to  16.000 kr%ner. 
The Atomic Energy Commission has appl ied to  the  Min i s t e r i a l  Film Committee 
f o r  a gran t  of one ha l f  of t h a t  amount. 



Chapter  I1 

I n t e r n a t i o n a l  Co-operation 

I 

A. :Co-operation i n  t h e  peace fu l  use of  atomic energy 
I 

i 1. Background 

i A speech h e l d  i n  ' t h e  United Nations i n  December 1953 by t h e  ~ r e s i d k t  of 
t h e  United S t a t e s ,  Dwight D.  Eisenhower, induced t h e  General Assembly of  t h e  
Uni ted  Nations t o  adop t .  a r e s o l u t i o n  on 4 December 1954 which approved, i n  
p r i n c i p l e ,  t h e  e s t ab l i shment  of an  i n t e r n a t i o n a l  atomic energy o r g a n i s a t i o n ;  
by t h e  same r e s o l u t i o n  t h e  ~ e n e r a l  Assembly decided t o  convene an i n t e r -  
n a t i o n a l  s c i e n t i f i c  conference on atomic energy. Th i s  conference ,  which was 

! a t t e n d e d b y d e l e g a t e s  from a l l  p a r t s  of t h e  wor ld ,  was he ld  a t  Geneva on 8-20 

I August 1955 and c o n t r i b u t e d  a p p r e c i a b l y  towards r e - e s t a b l i s h i n g  t h e . t r a d i t i o -  
n a l  i n t e r n a t i o n a l  s c i e n t i f i c  co-opera t ion  i n  t h i s ,  f i e l d .  One y e a r  l a t e r ,  t he  
S t a t u t e  of the ,  proposed I n t e r n a t i o n a l  Atomic ~ n e r ~ ~  Agency was adopted i n  

I New York. 

I During t h e  p e r i o d  fo l lowing  t h e  d i c i s i v e  change i n  t h e  p o l i t i c a l  s i t u a t i o n ,  
1 i n t e r n a t i o n a l  co-opera t ion  i n  t h e  peace fu l  use of atomic energy has  expanded 
I v e r y  cons ide rab ly .  Endeavours t o  e , s t a b l i s h  a  framework f o r  t h i s  co-opera t ion  

were ve ry  much i n  evidence i n  t h e  yea r  1956 and i n  the  e a r l y  p a r t  of 1957. 
They were d i r e c t e d  p a r t l y  a t  c r e a t i n g  new agenc ies  and p a r t l y  a t  ex tend ing  
t h e  scope of a c t i v i t i e s  of e x i s t i n g  agencies.  Through t h e s e  endeavours,  co- 
o p e r a t i o n  has  been e s t a b l i s h e d  a t  a  number of l e v e l s ,  u n i v e r s a l ,  r e g i o n a l  a s '  
w e l l  a s  b i l a t e r a l .  

The ma'in ,problems cons idered  a t  t h e  i n t e r n a t i o n a l  l e v e l  a r e  t o  provide  
Member c o u n t r i e s  w i t h  uranium and o t h e r  e s s e n t i a l  source  m a t e r i a l s ,  t o  pre-  
v e n t  t h a t  uranium s u p p l i e d  f o r  c i v i l i a n  purposes  i s  used f o r  m i l i t a r y  ends ,  
,and t o  ensure  p r o t e c t i o n  a g a i n s t  r a d i a t i o n .  Insurance  problems and exchanges 
of s c i e n t i f i c  in fo rmat ion  and t e c h n i c a l  pe r sonne l  a l s o  come wi th in  t h e  scope 
of such co-opera t ion .  

. . 

I n  the  f i e l d  of s u p p l i e s ,  t h e  e f f o r t s  a r e  concen t ra t ed  on p rov id ing  essen- 
t i a l  so=urce m a t e r i a l s ,  e.g. uranium, heavy wa te r ,  e f c . '  A t  t he  p r e s e n t  t ime,  
en r i ched  uranium. , i s  r e c e i v i n g  s p e c i a l  a t t e n t i o n  because t h i s  urankum, which 
c o n t a i n s  more of t h e  a c t i v e  i s o t o p e  U-235 than  n a t u r a l  uranium, i s  so  f a r  
prod:uced on ly  i n  t h e  U . K . ,  U.  S.A. , and U.S.S.R. 

S a f e t y  problems a r i s e  i n  connect ion  w i t h  d e l i v e r y  of uranium from one 
coun t ry  t o  ano the r .  The t e c h n i c a l  r eason  f o r  t h e s e  problems i s  t h a t  the  ope- 
r a t i o n  of r e a c t o r s  w i l l  i n e v i t a b l y  r e s u l t  i n  p roduc t ion  of plutonium which, 
i n  p r i n c i p l e ,  c a n ' b e  used f o r  c i v i l  as we l l  a s  m i l i t a r y  purposes.  Contro ls  
on t h e  use of t h i s  and o t h e r  by-products has t h e r e f o r e  become a problem of 
g r e a t  s i g n i f i c a n c e  i n  i n t e r n a t i o n a l  t r a d e  i n  uranium. 



Safeguards  a g a i n s t  r a d i a t i o n  and problems r e l a t i n g  t o  insurance  a r e  
examples where l e g i s l a t i v e  co-ordinationwill become e s s e n t i a l .  Un i f i ed  r u l e s  
i n  t h e s e  f i e l d s  o f f e r  obvious advantages and a r e  a p r e c o n d i t i o n  f o r  t h e  de- 
velopment of a  cons ide rab le  i n t e r n a t i o n a l  t r a d e  and d i v i s i o n  of l abour .  

I n  t h e  f i e l d s  more d i r e c t l y  connected wi th  t e c h n i c a l  a s p e c t s  of t h e  poten- 
t i a l  u ses  of atomic energy,  t h e  i n t e r n a t i o n a l  co-opera t ion  r e f l e c t s  the  v e r y  
d i f f e r e n t  s t a g e s  of t echn ica l ,  development i n  n u c l e a r  s c i e n c e  reached by t h e  
v a r i o u s  c o u n t r i e s .  This  means, on one hand, t h a t  i n  some r e s p e c t s  co-opera t ion  
t a k e s  t h e  form of t e c h n i c a l  and economic a s s i s t a n c e  programmes whi l e ,  on t h e  
o t h e r  hand-, t h e r e  w i l l  be economic and p o l i t i c a l  l i m i t s t i o n s  t o  t h e  degree 
of openness a n t i c i p a t e d  i n  such co-opera t ion .  The importance o f  t h i s  b a t t e r  
a s p e c t  w i l l  i n c r e a s e  i n  s t e p  w i t h  t h e  degree t o  which t h e  co-opera t ion  moves 
away from more g e n e r a l  problems towards c o n c r e t e  q u e s t i o n s  cbncerning t h e  
des ign  of e .g.  power r e a c t o r s .  

2. The I n t e r n a t i o n a l  Atomic Energy Agency 

On 20-26 September 1956 a  conference  was h e l d  a t  t h e  Headquar ters  of t h e  
United Nations inNew York where t h e  e 's tabl ishment  of an i n t e r n a t i o n a l  atomic 
energy agency was d i scussed .  Eighty-two c o u n t r i e s  were r e p r e s e n t e d  at t h e  
Conference; t h i s  i s  t h e  b i g g e s t  number of c o u n t r i e s  t h a t  e v e r  took p a r t  i n  
any i n t e r n a t i o n a l  conference.  . , . . 

I n  December 1954 t h e  General Assembly had,  a s  a l r e a d y  mentioned, adopted ' 

a  r e s o l u t i o n  concerning  t h e  e s t ab l i shment  of an i n t e r n a t i o n a l  atomic energy 
agency. A d r a f t  s t a t u t e  was submit ted  t o  the  General  Assembly of t h e  United 
Nat ions  i n  t h e  autumn of 1955, b u t  t h e  d r a f t  was r e f e r r e d  t o  a  committee of : 
12 r e p r e s e n t a t i v e s ,  most ly from c o u n t r i e s  having a cons ide rab le  p roduc t ion  
of uranium. T h e r e s u l t  of t h i s  commit tee ' s  d e l i b e r a t i o n s  w a s  submit ted  t o  t h e  
conference i n  t h e  shape of a d r a f t  s t a t u t e  e s t a b l i s h i n g  an atomic energy 
agency. The S t a t u t e  was adopted w i t h  minor amendments. 

The main t a s k s  of t h e  I n t e r n a t i o n a l  Atomic Energy Agency a r e :  t o  "accele-  
r a t e  and en la rge"  the  peace fu l  use of  atomic energy throughout  t h e  world; t o  
a c t  a s  anintermediarybetweenthe Member c o u n t r i e s  i n  t h e  exchange of  s e r v i c e s ,  
m a t e r i a l s ,  equipment,  s c i e n t i f i c  in fo rmat ion ,  e t c . ;  t o  ensure  t h a t  m a t e r i a l s ,  
e t c .  made a v a i l a b l e  through t h e  Agency a r e  n o t  used f o r  m i l i t a r y  purposes;  
and t o  e s t a b l i s h  s t a n d a r d s  o f h e a l t h  and s a f e t y  i n  connect ion  w i t h  t h e  peace- 
f u l  use of atomic energy.  The Agency's f u n c t i o n  a s  an in t e rmed ia ry  i s  orga- 
n i s e d  i n  t h e  way t h a t  Member c o u n t r i e s  may make m a t e r i a l s ,  e t c .  a v a i l a b l e  t o  
t h e  Agency which w i l l  then  conclude agreements w i t h  those  'Member c o u n t r i e s  
t h a t  wish t o  o b t a i n  a s s i s t a n c e  i n  t h e  form of s u p p l i e s  of a tomic  f u e l  and 
s e r v i c e s  f o r  r e a l i z a t i o n  of atomic p r o j e c t s .  Such c o u n t r i e s  must submit de- 
t a i l e d  p l a n s  of t h e i r  p r o j e c t s .  The agency has  t h e  r i g h t  t o  send o u t  inspec-  
t o r s  o r  t o  claim r e p o r t s  f o r  t h e  purpose of e n s u r i n g  t h a t  Member c o u n t r i e s  
comply w i t h  agreements concluded and e s p e c i a l l y  t h a t  t h e  Agency's s u p p l i e s  
a r e  n o t  used f o r  m i l i t a r y  purposes.  

The Agency's S t a t u t e  was s igned  on 26 October 1956 by 69 c o u n t r i e s ,  i n -  
c l u d i n g  a l l  t h e  g r e a t  powers, a l l  t h e  c o u n t r i e s  of t h e  E a s t e r n  Bloc and Den- 
mark, I c e l a n d ,  Norway and Sweden. The S t a t u t e  comes i n t o  f o r c e  when i t  has  
been r a t i f i e d  by 1 8  c o u n t r i e s ,  includ. ing a t  l e a s t  t h r e e  of t h e  f i v e  g r e a t  
powers i n  t h e  f i e l d  of atomic energy: Canada, France ,  t h e  Union of Sov ie t  
S o c i a l i s t  Repub l i c s ,  t h e  United Kingdom, and t h e  United S t a t e s .  Denmark ra- 
t i f i e d  t h e  S t a t u t e  on 6  J u l y  1957. On 29 J u l y  1957 t h e  necessa ry  number of 
c o u n t r i e s  ( i n c l u d i n g  Canada, France ,  USSR, U K ,  and USA) had r a t i f i e d  t h e  
S t a t u t e  which came i n t o  f o r c e  on t h a t  day. 



3. Regional co -opera t ion  i n  Europe 

Regional  co-opera t ion  i n  t h e  peace fu l  use of atomic energy i s  organised  
i n  Europe under ( i )  t h e  S t e e r i n g  committee f o r  Nuclear  Energy e s t a b l i s h e d  by 
d e c i s i o n  adopted on 1 8  J u l y  1956 by t h e  C o u n c i l o f M i n i s t e r s  of t h e  Organisa- 

, t i o n  f o r  European Economic Co-operation (OEEC);  ( i i )  t h e  European Atomic 
Energy Community (EURATOM) e s t a b l i s h e d  by t h e  s o - c a l l e d  Messina Powers  e el- 
.gium, France ,  West Germany, I t a l y ,  Luxembourff', and t h e  c ether lands) by a  - . - 
t r e a t y  s i g n e d . i n  Rome on 25-March 1957; t h i s  t r e a t y  w a s  prepared  a t  t h e  same ' 

t ime a s  the  t r e a t y  f o r  t h e  European Economic Community s igned  by .the same 
. c o u n t r i e s .  
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A t h i r d  o rgan i s . a t ion ,  t h e  European Atomic Energy S o c i e t y ,  was es t<ab l i shed  
i n  1954 a s  a  c o n t a c t  agency f o r  t h e  atomic energy a u t h o r i t i e s  of the  p a r t i -  
c i p a t i n g  c o u n t r i e s .  The Council  of Europe has  a l s o  concerned i t s e l f  w i t h  t h e  
p e a c e f u l  use of atomic energy;  i n  a number of r e s o l u t i o n s  t h e  Council has  
urged t h e  European c o u n t r i e s  .to promote r e g i o n a l  oo-opera t ion  wherever p o s s i b l e .  
I n  Scandinavia ,  Nordic co-opera t ion  i n  t h i s  f i e l d  has been t h e  s u b j e c t  of 
p r e l i m i n a r y  d i s c u s s i o n s  which l e d  t o  t h e  adop t ion  of 'a recommendation t o  t h e  
Nordic governments by t h e  Nordic Council  a t  i t g  s e s s i o n  i n  ~ e l s i n ~ f o r s ,  Fin- 
l a n d ,  i n  February  1957. 

a. OEEC 

The work of t h e  Organ i sa t ion  f o r  European Economic Co-operation i n  t h e  
f i e l d  of n u c l e a r  energy i s  s t i l l  a t  t h e  p r e p a r a t o r y  s t a g e ,  b u t  t h e  g e n e r a l  
framework has  now been e s t a b l i s h e d .  

By d e c i s i o n  of 1 8  J u l y  1956 OEEC's Council. of M i n i s t e r s  e s t a b l i s h e d  a  
S t e e r i n g  Committee f o r  Nuclear  Energy t o  ensure  t h e  implementat ion of t h e  
C o u n c i l ' s  d e c i s i o n s  and t o  submit recommendations t o  t h e  Council concerning 
such a c t i o n  a s  i s  found n e c e s s a r y  t o  promote co-opera t ion  among t h e  Member 
c o u n t r i e s .  

Two Study Groups have been s e t  up under t h e  a u s p i c e s  of t h e  S t e e r i n g  Com- 
m i t t e e ,  v i z .  

a )  a Study Group f o r  the  s e t t i n g  up of a  j o i n t  under t ak ing  f o r  t h e  che- 
mica l  p r o c e s s i n g  of i r r a d i a t e d  f u e l s  i n  o r d e r  t h a t  t h e i r  c o n t e n t s  of uranium 

I and plutonium may be s e p a r a t e d  and used i n  r e a c t o r s ;  

b )  a Study Group on Experimental  Reactors  f o r  co-opera t ion  i n  t h e  e rec -  
t i o n  and t e s t i n g  of orie o r  s e v e r a l  new types  of r e a c t o r s  and i n  t h e  j o i n t  
o p e r a t i o n  of a  r e s e a r c h .  r e a c t o r .  f o r  t h e  t e s t i n g  of m a t e r i a l s .  

Severa l  Working Groups a r e  l i k e w i s e  o p e r a t i n g  under t h e  a u s p i c e s  of t h e  
S t e e r i n g  Committee: 

I c )  t o  examine t h e  p o s s i b i l i t i e s  of e s t a b l i s h i n g  one o r  more j o i n t  power 
r e a c t o r s ;  

d )  t o  examine g e n e r a l  economic and l e g a l  problems involved by t h e  e s t a b -  
l i shment  and o p e r a t i o n  of j o i n t  under takings ;  

e )  t o  examine the  q u e s t i o n  of s e c u r i t y  c o n t r o l ;  t h i s  Working Group has  
been i n s t r u c t e d  t o  p repa re  t h e  e s t ab l i shment  of a  c o n t r o l  o r g a n i s a t i o n  f o r  
t h e  Member c o u n t r i e s ;  

f )  t o  p repa re  co-opera t ion  i n  t h e  f i e l d  of t r a i n i n g ;  
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g)  concernedwi th  l e g i s l a t i v e  co -o rd ina t ion ,  p r i m a r i l y o n  m a t t e r s  r e l a t i n g  
t o  t h i r d - p a r t y  l i a b i l i t y  i n  r e l a t i o n  t o  atomic r i s k s .  ( ~ n  Insu rance  Sub-corn- 
m i t t e e  of OEEC1s J o i n t  Trade and Payments Committee i s  s tudy ing  q u e s t i o n s  of 
in su rance  a r i s i n g  o u t  of t h e  use  of  atomic ene rgy j ;  

. . 

h )  concerned w i t h  measures' f o r  t h e  p r o t e c t i o n  of h e a l t h .  

The S t e e r i n g  Committee i s  a l s o  r e p r e s e n t e d  on t h e  committee which, i n  
c o l l a b o r a t i o n  w i t h  OEEC1s S t e e r i n g  Board f o r  Trade,  i s  c o n s i d e r i n g  t h e  l i b e -  
r a l i s a t i o n o f t r a d e  i n  commodities which a r e  of i n t e r e s t  t o  t h e  atomic energy 
i n d u s t r y .  F i n a l l y ,  i t  has been sugges ted  t h a t  a  s t a n d a r d i s a t i o n  committee 
should be s e t  up, but  t h e  S t e e r i n g  Committee has  pu t  t h i s  s u g g e s t i o n i n a b e y -  
ance because t h i s  a s p e c t  has  a l r e a d y  been taken up f o r  j o i n t  . c o n s i d e r a t i o n  
by t h e  I n t e r n a t i o n a l  S tandards  Organ i sa t ion  and t h e  I n t e r n a t i o n a l  E l e c t r o -  
t e c h n i c a l  Commission. 

Denmark i s  a  member of OEEC1s S t e e r i n g  Committee f o r  Nuclear  Energy and 
t a k e s  p a r t  i n  t h e  work o f t h e  above-mentioned o tudygroups  and t h e  working groups 
concerned wi th  s e c u r i t y  c o n t r o l ,  tya in ing , .  measures f o r  t h e  p r o t e c t i o n  of 
h e a l l h ,  l e g i s l a t i v e  co -o rd ina t ion  and insu rance  problems, and t h e  working 
group . s e t  up t o  s tudy  economic and l e g a l - p r o b l e m s  involved by j o i n t  under- 
t ak ings .  Denmark i s  n o t  a  member of t h e  working group concerned wi th  t h e  
p o t e n t i a l  e s t ab l i shment  of joi 'nt power r e a c t o r  p l a n t s .  

b. EURATOM 

The conference  of m i n i s t e r s  of t h e  s i x  Member c o u n t r i e s  of t h e  European 
Coal and S t e e l  Community : ( ~ e l g i u m ,  France ,  West Germany, I t a l y ,  Luxembourg 
and t h e   etherl lands), he ld  a t  Messina i n  the summer of 1955 , .dec ided  t o  pre-  
pa re  p roposa l s  f o r  e s t ab l i shment  of a  common European market andEuropean co- 
o p e r a t i o n  i n  atomic energy. Such p roposa l s  were submit ted  t o  t h e  f o r e i g n  
m i n i s t e r s  of t h e  S i x  Countr ies  a t  a meeting h e l d  i n  Venice, I t a l y ,  i n  l a t e  
May 1956. On the  b a s i s  of these.  p roposa l s ,  t h e  f o r e i g n  m i n i s t e r s  dec ided t h a t  
n e g o t i a t i o n s  should be i n i t i a t e d  w i t h  a  view t o  t h e  d r a f t i n g  of t h e  t r e a t i e s  
r e q u i r e d  f o r  t h e  implementat ion of t h e  p l a n s .  These n e g o t i a t i o n s  were opened 
i n  Brusse l s  i n  l a t e  June 1956 and were completed i n  Rome on 25 March 1957 when 
t r e a t i e s  were s igned  e s t a b l i s h i n g  t h e  European Economic Community and t h e  
European Atomic Energy Community (EURATOM). It i s  expected t h a t  . the t r e a -  
t i e s  w i l l  have been r a t i f i e d  by a l l  t h e  p a r t i c i p a t i n g  c o u n t r i e s  e a r l y  i n  1958. 

The T r e a t y  e s t a b l i s h i n g  t h e  EURATOM prov ides  f o r  a  wider range of co- 
o p e r a t i o n  than t h a t  which i s  planned w i t h i n  t h e  OEEC. Thus, t h e  Trea ty  con- 
t a i n s  p r o v i s i o n  f o r  e s t ab l i shment  of an Agency wi th  e x c l u s i v e  r i g h t  of con- 
c lud ing  c o n t r a c t s  f o r  t h e  purchase  'and s a l e  of o r e s ,  source  m a t e r i a l s  and 
s p e c i a l  f i s s i o n a b l e  m a t e r i a l s  comingf romins ide  o r  from o u t s i d e  t h e  Community. 
The Agency w i l l  a l s o  be i n  charge  of the  s p e c i a l  f i s s i o n a b l e  m a t e r i a l  which, 
under t h e  terms o f t h e  Trea ty ,  w i l l  become t h e  j o i n t  p r o p e r t y  of t h e  p a r t i c i -  
p a t i n g  c o u n t r i e s .  The S ix  Coun t r i e s  have f u r t h e r  agreed  t o  i n i t i a t e  a  j o i n t  
5-year r e s e a r c h  programme and prepared  a  budget of $ 215 m i l l i o n  f o r  t h e  
implementat ion of t h i s  programme. I n  a d d i t i o n ,  t h e  Trea ty  c o n t a i n s  p r o v i s i o n s  
f o r  co -o rd ina t ion  of r e s e a r c h  and t r a i n i n g  of t echn ic i ans .  

Denmark i s  n o t  a member of EURATOM, b u t  t h e  Danish a u t h o r i t i e s  have ex- 
'pressed a d e s i r e  t o  a v a i l  themselves of t h e  a c c e s s  provided f o r  non-Member 
c o u n t r i e s  t o  t a k e  p a r t  i n  the  work of an EURATOM Study Group on t h e  Produc- 
t i o n  of Enriched Uranium on equa l  terms wi th  Member c o u n t r i e s .  

c. Co-operat ion between OEEC and EURATOM 

A l i a i s o n  committeehas been appointed  w i t h  a  view t o  ach iev ing  t h e  wides t  



p o s s i b l e  co -o rd ina t ion  of t h e  a c t i v i t i e s  of OEEC andlEURATOM. A l l  t h e  mem- 
. b e r s  of t h e  l a t t e r  o r g a n i s a t i o n  a r e  a l s o  Members of OEEC. The L ia i son  Com- 

m i t t e e  c o n s i s t s  of r e p r e s e n t a t i v e s  of t e n  c o u n t r i e s  of w h i c h ' f i v e  a r e  Mem- 
b e r s  of EURATOM and f i v e  ( i n c l u d i n g  ~ e n r n a r k )  a r e  Members of OEEC only.  The 
r e l a t i o n s h i p  be tween t h e  two o r g a n i s a t i o n s  w i l l  h a r d l y  be de f ined  i n  p r e c i s e  
terms u n t i l  t h e  EURATOM-treaty comes i n t o  f o r c e .  

d. European Atomic Energy S o c i e t y  

This  orgamisati 'on was e s t a b l i s h e d  on Norwegiari i n i t i a t i v e  on 15  June 1954 
f o r  the  purpose of -promoting co-opera t ion  i n  t h e  r e s e a r c h  and technique  of 
atomic energy as w e l l  a s  exchange of t e c h n i c a l  in fo rmat ion  between t h e  West 
European atomic energy commissions arid s i m i l a r  bodies .  The Members of t h e  
~ u r o ~ e a n  Atomic Energy s o c i e t y  a r e  Belgium, Denmark (which jo ined  i t .  i n  Au- 
g u s t  1955) France ,  West Germany, I t a l y ,  t h e  Nether lands ,  Norway, P o r t u g a l ,  
Spain ,  Sweden, Swi tze r l and ,  and t h e  United Kingdom. The supreme a u t h o r i t y  of 
t h e  o r g a n i s a t i o n  i s  a  Council  which meets once a  yea r .  A Working Group i s  i n  
charge of EAES's c u r r e n t  a c t i v i t i e s .  The Vice P r e s i d e n t  of EAES i s  t h e  Chair-  
man of t h e  Working Group. 

The European Atomic Energy S o c i e t y  o p e r a t e s  p r i m a r i l y  through meetings 
where s u b j e c t s  of common i n t e r e s t  a r e  d i s c u s s e d ,  and through c i r c u l a t i o n  of 
t e c h n i c a l  r e p o r t s .  The c o s t  of  t h e s e  a c t i v i t i e s  i s  f inanced  individually by 
t h e  p a r t i c i p a t i n g  o r g a n i s a t i o n s .  

e  . Nordic co-opera t i  on 

A t  i t s  f o u r t h  s e s s i o n  i n  Copenhagen, t h e  Nordic Council adopted a recom- 
mendation on 3 February  1956 based on a  document submit ted  by t h e  Norwegian 
Government, u r g i n g  t h e  Member governments t o  s e t  up a co-opera t ion  committee . 
t o  s t u d y t h e  p o s s i b i l i t i e s  of ex tended Nordic co-opera t ion  i n  atomic r e s e a r c h  
and t h e  p e a c e f u l  use of atomic energy and t o  p repa re  such co-opera t ion  where 
e v e r  i t  might s e r v e  u s e f u l ,  purposes .  

The Co-operat ion Committee, composedofgovernment represen ta t ives ,  p a r l i a -  
mentar ians  and t h e  r e s p o n s i b l e  atomic energy agenc ies  of t h e  f i v e  Nordic 
c o u n t r i e s ,  met i n  Stockholm on 17  November 1956 a d  i n  Copenhagen .on 5 Janu- 

, a r y  1957, upon which the  Committee submit ted a r e p o r t  t o  t h e  governments. I n  
i t s  r i p o r t  r) t h e  Committee s u g g e s t s  t h a t  i n  o r d e r  t o  avoid d u p l i c a t i o n  of 
e f f o r t ,  Nordic co-opera t ion  should  be incorpora ted  i n  o t h e r  i n t e r n a t i o n a l  
a c t i v i t i e s  i n  t h i s  f i e l d  and p r o v i s i o n  should be made f o r  p a r t i c i p a t i o n  a l s o  
by non-Nordic c o u n t r i e s .  S ince  t h e  wider  i n t e r n a t i o n a l  co-opera t ion  i s  s t i l l  
i n  t h e  fo rma t ive  s t a g e ,  i t  i s  d i f f i c u l t  t o  say  what a s p e c t s ,  i f  any, should 
be t a k e n u p  on a  Nordic Bas is .  Hence, t h e  Co-operation Committee d i d  n o t  wish 
t o  p repa re  any s p e c i f i c  programme but  proposed t h a t  a  L ia i son  Committee be . 

s e t  up t o  fo l low p l a n s  and a c t i v i t i e s  i n  t h e  f i e l d  of atomic energy and t o  . 
promote such p o s s i b i l i t i e s  of  Nordic co-opera t ion  as might develop. I n  t h e  
op in ion  of t h e  Co-operation Committee, t h e  L i a i s o n  Committee should not  have 
more than  two members from each count ry ;  t h e s e  members should p r i m a r i l y  r e -  
p r e s e n t  t h e  r e s p o n s i b l e  n a t i o n a l  atomic energy agencies .  The Co-operat ion 
Committee's r e p o r t  was d i scussed  at t h e  f i f t h  s e s s i o n  of the  Nordic ' counci l  
at H e l s i n g f o r s  where a  recommendation was adopted a s k i n g  the  governments Ifto 
s e t  up a  j o i n t  L i a i s o n  Committee f o r  q u e s t i o n s  r e l a t i n g  t o  atomic energy;  the  
L i a i s o n  Committee s h a l l  fo l low c l o s e l y  t h e  p lann ing  and a c t i v i t i e s  i n  t h e  
f i e l d  of atomic energy and promote t h e  r e s u l t i n g  p o s s i b i l i t i e s  of Nordic co- 
o p e r a t i o n ,  i n c l u d i n g  i n d u s t r i a l  co-opera t ion  i n  t h e  f i e l d  of r e a c t o r s " .  

X, With r e s p e c t  to  b a s i c  r e s e a r c h ,  r e f e r e n c e  i s  made t o  p a r a  B 3 below. 



The M i n i s t e r  of Finance has  appointed  Permanent Under-Secretary of S t a t e  
H.H. Koch and D i r e c t o r  H. S tevenius-Nie lsen  t o  r e p r e s e n t  Denmark on the  
L ia i son  Committee. The a d m i n i s t r a t i v e  c h i e f  o f t h e  Research Cen t re ,  P r o f e s s o r  
T. B je rge ,  h a s  been appointed  e x p e r t  a d v i s e r  t o  t h e  L ia i son  Committee, which 
h e l d  i t s  f i r s t  meeting i n  Copenhagen on 7 June 1957. 

B. Co-operat ion i n  b a s i c  r e s e a r c h  

I n t r o d u c t i o n  

Bas ic  r e s e a r c h i s  a  f a c t o r  of paramount importance i n  the  f u r t h e r  develop- 
ment of atomic energy f o r  p e a c e f u l  uses .  The e n t i r e  founda t ion  on which our 
knowledge i n  t h i s  f i e l d  i s  b u i l t  i s  s t i l l  s o  new t h a t  b a s i c  r e s e a r c h  may be 
expected t o  y i e l d  r e s u l t s  t h a t  nay e x e r t  d e c i s i v e  i n f l u e n c e  on t h e  f u t u r e  
p o s s i b i l i t i e s  of t e c h n i c a l  a p p l i c a t i o n  of n u c l e a r  energy.. A l l  t h e  i n d u s t r i a -  
l i s e d  c o u n t r i e s  a r e  t h e r e f o r e  devo t ing  cons ide rab le  amounts of manpower and 
f inance  t o  b a s l c  r e sea rch .  

A s i n o t h e r  branches  of s c i e n c e ,  p h y s i c a l  s c i e n c e  has  a  long  t r a d i t i o n  f o r  
c l o s e  ( u s u a l l y  in fo rmal )  co-opera t ion  among s c i e n t i f i c  pe r sonne l  and i n s  t i- 
t u t i o n s  i n  a l l  p a r t s  of t h e  world. I n  Denmark, which has  been one of the  
l e a d i n g  c o u n t r i e s  i n  t h i s  f i e l d ,  t h e  I n s t i t u t e  of T h e o r e t i c a l  Phys ics ,  e s t ab -  
l i s h e d  i n  1920 under t h e  l e a d e r s h i p  of P r o f e s s o r  N i e l s  Bohr, has  been t h e  
c e n t r e  of  t h e o r e t i c a l  s t u d i e s  i n  t h i s  f i e l d .  The new r e s e a r c h  i n s t i t u t i o n s  
which a r e  now be ing  e s t a b l i s h e d  i n  Scandinavia  and o t h e r  p a r t s  of Western 
Europe r e f l e c t  t h e  growing demands on t h e  exper imenta l  f a c i l i t i e s  r e q u i r e d  
f o r  t h e o r e t i c a l  n u c l e a r  r e s e a r c h ;  exper ience  has  a l s o  shown t h a t  reserarch i n  
phys ica l  s c i e n c e  wi th  i t s  f a r - r e a c h i n g  r e m i f i c a t i o n s  i s  most s u c c e s s f u l  i n  a  
r e s e a r c h  m i l i e u  of  a  c e r t a i n  s i z e .  Small c o u n t r i e s  can on ly  a t t a i n  these  ad- 

, 

vantages  through i n t e r n a t i o n a l  co-opera t ion .  . 

2. Consei l  Europden pour l a  Recherche n u c l e a i r e  (CERN) 

.The European Council f o r  Nuclear  Research (CERN) was e s t a b l i s h e d  i n  1953 
t o  e rec tamoder r r  r e s e a r c h  s t a t i o n  f o r  b a s i c  r e s e a r c h  i n  n u c l e a r  phys ics .  Two 
p a r t i c l e  a c c e l e r a t o r s  (one of which i s  of very  b i g  dimensions)  a r e  under con- 
s t r u c t i o n  a t  Geneva; t h e  s m a l l e r  machine i s  scheduled t o  be ready f o r  ope ra - .  
t i o n  i n  the  course  of 1957. 

A group .of s c i e n t i s t s  employed by CERN has  been working at t h e ' I n s t i t u t e  
of T h e o r e t i c a l  Phys ics  f o r  t h e  l a s t  f i v e  y e a r s ,  b u t  i t  w i l l  move t o  Geneva i n  
t h e  course of  1957 . .  

Denmark, Norway and Sweden a r e  Members of CERN t o g e t h e r  wi th  ~ e l ~ i u m ,  
France,  West Germany, Greece, I t a l y ,  t h e  Nether lands ,  Swi tze r l and ,  the  United 
Kingdom and Yugoslavia. The p r e s e n t  s t a f f  numbers approximately 400; by 1960 
i t  i s  expected t o  r each  about  500. An amount of 120 m i l l i o n  Swiss f r a n c s  has  
been appropr i a t ed  f o r  t h e  p e r i o d  up t o  1960, b u t a n a p p l i c a t i o n  has  been made 
f o r  .an.  a d d i t i o n a l  sum of approx. 80 m i l l i o n  Swiss f r a n c s .  The Member coun- 
t r i e s  pay t h e i r  c o n t r i b u t i o n s  i n  f i x e d  pe rcen tages  of t h e  annual  c o s t s .  

3. Nordic co-opera t ion  i n  b a s i c  r e s e a r c h  

A s  mentioned i n  a  previous  paragraph,  t h e  Nordic Co-operation Committee 
was a i s o  asked t o  examine t h e  p o s s i b i l i t i e s  of extended Nordic co-opera t ion  
i n  b a s i c  r e s e a r c h .  

I n i t s  r e p o r t  t o  t h e  governments t h e  Committee sugges ted  t h a t  s t e p s  should 



be t aken  at t h e  e a r l i e s t  p o s s i b l e  d a t e  - i r r e s p e c t i v e  of o t h e r  d e c i s i o n s  on 
Scandinavian  co -opera t ion  i n  a tomic  energy - t o  e s t a b l i s h  a  Nordic I n s t i t u t e  
f o r  Nuclear  Research.The Committee p,roposed t h a t  a  Governing Board " b e , s e t  up 
w i t h  a maximum of t h r e e  s c i e n t i f i c  r e p r e s e n t a t i v e s  from each  of t h e . N o r d i c  
c o u n t r i e s .  The Governing Board should  manage t h e  I n s t i t u t e  and promote S c q -  
d i n a v i a n  co -o rd ina t ion  of b a s i c  r e s e a r c h .  . 

A t  i t s  f i f t h  s e s s i o n ,  h e l d  i n  H e l s i n g f o r s  i n  February 1957,  the  Nordic 
Counci l  adopted the  fo l lowing  recommendation t o  the  Member governments : " t o  
e s t a b l i s h  a ~ o r d i c  I n s t i t u t e  f o r  Nuclear  Research i n  Copenhagen and t o  appo in t  
a Board o f  Governors of t h e  I n s t i t u t e ,  t h e  Board be ing  a l s o  t h e  body respon- 
mible f o r  Nordic co-opera t ion  i n  n u c l e a r  p h y s i c a l  s c i ence" .  

The work is s c h e d u l e d t o  beg in  i n  September 1957. It w i l l  t h e n  be p o s s i b l e  
t o  use t h e  premises  t h a t  become vacant.when t h e  CERN-group l e a v e s  f o r  Geneva. 
A t  t h e  same t ime,  work w i l l  be s t a r t e d  on a  new b u i l d i n g  f o r  t h e  Nordic In- 
s t i t u t e  on a  s i t e  made a v a i l a b l e  by t h e  Munic ipa l i ty  of Copenhagen nex t  door 
t o  t h e  I n s t i t u t e  of T h e o r e t i c a l  Phys ics .  



T 

. . .  

Chapter  I11 
- .  r: , 

Technica l  and ~ d m i n i s t r a t i v e  O r g a n i s a t i o n -  

I n  pursuance o f t h e  Act on an Atomic Energy Commission, A r t i c l e  2 ,  p a r a  3,  
t h e  Min i s t e r  of F inance ,  a c t i n g  upon a  recommendation submit ted  by t h e  Com- 
miss ion ,  has  approved r u l e s  governing the  r e l a t i o n s h i p  between t h e  Atomic 
Energy Commission and t h e  Execut ive  Committee appointed  from among i t s  mem- 
be r s .  

According t o  t h e s e  r e g u l a t i o n s  (reproduced a s  Annex 3  t o  t h i s  r e p o r t ) ,  t h e  
Commission e x e r c i s e s  supreme a u t h o r i t y  i n  a l l *  t a s k s  a s s igned  t o  i t  i n  ac- 
cordance w i t h  e x i s t i n g  laws and a d m i n i s t r a t i v e  r e g u l a t i o n s  and w i t h i n  t h e  
a p p r o p r i a t i o n s  made a v a i l a b l e  by t h e  l e g i s l a t i v e  assembly. The Commission i s  
r e s p o n s i b l e  f o r  e s t a b l i s h i n g  t h e  gene ra l  p r i n c i p l e s  on which a l l  i t s  a c t i v i -  
t i e s  w i l l  be based ,  i n c l u d i n g  t h e  implementat ion of t echno log ica l  and s c i e n -  
t i f i c  r e s e a r c h  i n  t h e  Cornmissionts Research Centre.  The Commission i s  f u r t h e r  
r e s p o n s i b l e  f o r  t h e  g e n e r a l  p o l i c y  f o r  engagement of personnel  and f o r  sub- 
m i t t i n g  recommendations f o r  t h e  a p p r o p r i a t i o n s  r e q u i r e d  f o r  i t s  a c t i v i t i e s .  

The Execut ive  Committee i s  r e s p o n s i b l e  f o r  t h e  implementat ion of t h e  Com- 
m i s s i o n ' s  d e c i s i o n s  and, w i t h i n  t h e  framework of the  gene ra l  p r i n c i p l e s  l a i d  
down by t h e  Commission, t o  be i n  charge of t h e  execu t ion  of t h e  t a s k s  ass igned 
t o  t h e  Commission and t o  d i v i d e  t h e  work among t h e  s t a f f .  

The Technica l  and S c i e n t i f i c  Department, headed by a  Research D i r e c t o r  and 
an Admin i s t r a t ive  D i r e c t o r ,  i s  i n  charge of r e s e a r c h .  A S e c r e t a r i a t ,  beaded 
by a General S e c r e t a r y ,  i s  i n  charge of  s ? c r e t a r i a l  work. 

The Technical  and S c i e n t i f i c  Department i s  d iv ided  i n t o  groups f o r :  

Phys ics  

Chemistry 

E l e c t r o n i c s  

Reactor  s t u d i e s  

Heal th  Phys ics .  

On 1 A p r i l  1 9 5 7 t h e  s t a f f  numbered 95 persons  p l u s 3 p e r s o n s  working on t h e  
Commissionls farm n e a r  Svaleholm and 9 persons  employed i n  t h e  Works Of f i ce  
on R i s e r .  

The fo l lowing  t a b l e  shows t h e  d i s t r i b u t i o n  of  56 s t a f f  members working i n  
the  Technica l  and S c i e n t i f i c  Department o n 1  A p r i l  1957, d i s t r i b u t e d  over the  
above-mentioned f i v e  groups: 
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s 

S t a f f  employed i n  Reactor  Phys ics  Chemistry Elec-  Heal t h  To ta l  
t r o n i c s  Phys ics  

Chemical engineLrs 4 - 8 - 1 1 3  

Mechanical " 7 - - - - 7 
Cons t ruc t ion  " 1 - - - - 1 

E l e c t r i c a l  " 3  6. - 6  4 19  

C i v i l  e n g i n e e r s ,  t o t a l  15 6 8 6  5 4 0  

Other  u n i v e r s i t y  gradu- - 4 2 - 1 
a t e s  

7 
Technica l  e n g i n e e r s  1 - - 1 1 3  

- - Draughtsmen - 1 - 1 

Labora tory  a s s i s t a n t s  - - - - 2  2  

Other  t e c h n i c i a n s  - 2 - - 1 3  

To ta l  16  12 10  8 1 0  
. . 
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Although t h e  Research Centre d i d  n o t  begin  t.o o p e r a t e  u n t i l  a f t e r  t h e  
p e r i o d  under review i n  t h i s  r e p o r t ,  t h e ,  Commission's s t a f f  has  had t o  cope 
w i t h  a  cons ide rab le  work load .  Many s t a f f  members have been fo l lowing  t h e  
d e s i g n  , o f  . t h e  two.  r e a c t o r s ,  o t h e r s  have been under t r a i n i n g  i n  f o r e i g n  r e -  
s e a r c h  c e n t r e s  and e d u c a t i o n a l  e s t ab l i shment s .  Two s t a f f  members fol lowed a  
one-year course  a t  t h e  . I n t e r n a t i o n a l  .School of Nuclear  Science and Engineer ing  
i n  t h e  United.  S t a t e s  t o  s t u d y  the  c o n s t r u c t i o n  and o p e r a t i o n  of r e a c t o r s ;  
s u c h . s t u d i e s  cannot  be pursued i n  Denmark f o r  some y e a r s  y e t .  The knowledge 
t h e s e  two s t a f f  members had acqu i red  has  proved very  u s e f u l  and ano the r  two . 
staff members were s e n t  t o t h e  course  beginning i n  February 1957. The Commis- 
s i o n  s t a r f e d  i t s  r e s e a r c h  work a l r e a d y  i n  October .1956 i n  premises  r e n t e d  
no+, f a r  from t h e  C o m i s s i o n ' ~  own %premises. A p r o v i s i o n a l  e l ,e .c t ronics  labo-  
r a t o r y  was e s t a b l i s h e d  i n  t h e  r e n t e d  premises t o  t e s t  e l e c t r o r l i c  equipment 
r e q u i r e d  f o r  t h e  Research Centre.  A workshop was als'o s e t  up t o  work on t h e  
machinery t o  be i n s t a l l e d , o n  R i s ~  and, i n  c o l l a b o x a t i o n  with.  t h e  E l e c t r o n i c s  
Depa.rtment, t o  s t a r t  t he  p roduc t ion  of v a r i o u s  appara tus .  

I n  January  1957 t h e  Danish D i s t i l l e r i e s  k i n d l y  made premises a v a i l a b l e  
f r e e  of charge t o t h e  Phys ics  Department which was thus  a l s o  enabled  t o  s t a r t  
i t s  a c t i v i t i e s .  The Chemistry Department succeeded i n  p l a c i n g  some of i t s  
s t a f f  inembers i n  v a r i o u s  l a b o r a t o r i e s  i n  Copenhagen, f o r  i n s t a n c e  i n  t h e  In-  
s t i t u t e  of T h e o r e t i c a l  Phys ics  and i n  t h e  I s o t o p e  Centre.  TheReactor  Depart- 
ment l i k e w i s e  p laced  some s t a f f  members in ins~ t i . tu t ions inCopenhagen ,  e .g .  i n  
t h e  M e t a l l u r g i c a l  Department 's  Labora tory  and i n  t h e  Technica l  Universi ' ty .  - A t  
a  ve ry  e a r l y  s , tage t h e  Hea l th  Phys ics  Department began t o  work* i n  the  
b u l l d i n g s  a c q u i r e d  at Risa .  The t e c h n i c a l  and s c i e n t i f i c  s t a f f  members were 
t h u s  a c t i v e  l o n g  be fo re  t h e  Research Centre.  could begin. t o  opera te . .  I n  t h i s  
way v a l u a b l e  t ime was saved,  because s e v e r a l  jobs could be comple.ted on which 
t h e  s t a r t  of t h e  a c t i v i t i e s  of t h e  Research Centre depended. 

. The Commission has  always found .it essen . t i a1  t h a t  t h e  t e c h n i c a l  and sc i en -  
t i f 5 c  s t a f f  be g iven  o p p o r t u n i t i e s  t o  t ak.e p a r t  i n  i n t e r n a t i o n a l  conferences 
i n  t h e  f i e l d  of a tomic  energy i n  o r d e r  t o  a c q u i r e  t h e  s p e c i a l i z e d  t e c h n i c a l  



knowledge r e q u i r e d  t o  t a k e  p a r t  i n  r e a c t o r  work. I n  a l l  c a s e s ,  however, due 
c o n s i d e r a t i o n  was g iven  t o  economy. The Commission has  endeavoured t o  l i m i t  
t h e  amount of  t r a v e l l i n g  t o  t h o s e  c a s e s  where i t  w a s  cons ide red  n e c e s s a r y  f o r  
t h e  s t a f f  members t o  a c q u i r e  e s s e n t i a l  knowledge t h a t  could  n o t  o the rwi se  be 
ob ta ined .  

When t h e  t ime w a s  drawing n e a r  f o r  t h e  Research  Cent re  t o  beg in  i t s  opera-  
t i o n s ,  a .number o f  a d m i n i s t r a t i v e  problems a r o s e ,  r e g a r d i n g  t h e  d i v i s i o n  of 
l a b o u r  between t h e  c e n t r a l  a d m i n i s t r a t i o n i n t h e  Atomic Energy Commission and 
t h e . l o c a l  a d m i n i s t r a t i o n  on R i s e r  and t h e  o r g a n i s ' a t i o n  of t h e  l a t t e r .  These 
q u e s t i o n s  a r e  now b e i n g  c o n s i d e r e d b y  t h e  Commission i n  c o n s u l t a t i o n  w i t h  t h e  
Government 's O r g a n i s a t i o n  and Methods Board. 



Chapter  IV 

Expendi tures  i n c u r r e d  i n  the  Commissionts a c . t i v i t i e s  

A. F i s c a l  y e a r  1955/56. 

By i t s  l e t t e r  of 31 March 1955 t h e  Finance Committee of t h e  Danish Folke-  
t i n g  ( p a r l i a m e n t )  agreed t o  make an  amount of up t o  k r .  2  m i l l i o n  a v a i l a b l e ,  
i n  a n t i c i p s t i o n  of a  supplementary a p p r o p r i a t i o n  f o r  t h e  f i s c a l  y e a r  1955/56, 
t o  t h e  P r o v i s i o n a l  Atomic Energy Commission, f o r  p h y s i c a l ,  r a d i o a c t i v e ,  che- 
m i c a l a n d  g e o l o g i c a l  i n v e s t i g a t i o n s ,  p l ann ing  and d e s i g n ,  t r a v e l l i n g  expenses 
i n v o l v e d b y n e g o t i a t i o n s a n d s t u d i e s ,  s t a f f ,  e t c .  r e q u i r e d  i n  t h e  Commission's 
p r e p a r a t o r y  work. By l e t t e r  of  21 October 1955 t h e  Finance Committee f u r t h e r  
made an  amount of up t o  k r .  800,000 a v a i l a b l e  f o r  a c q u i s i t i o n  of l and  n e a r  
R i s e r .  

The Commission's accounts  f o r  t h a t  f i s c a l  y e a r  showed t'he fo l lowing  expen- 
d i t u r e s :  

................... Cost of t h e  Commission's a ' c t i v i t i e s  k r .  638,429.94 

Acquis i t io 'n  of l and ,  e t c .  ............................. 560,385'. 80 

T o t a l  k r .  1 ,198,815.74 

B. F i s c a l  y e a r  .1956/57 

Although .only p r o v i s i o n a l ' e s t i m ~ t e s  could be made a t  t h e  beginning of t h e  
f i s c a l  y e a r ,  t h e  Commission wanted to .p repa re  -a budget a t  t he  ea r1 ie . s  t p o s s i b l e  
t'ime i n  t h e  f i s c a l  y e a r  and t o  submit t h e  budget  t o  t h e  M i n i s t r y  of Finance 
and t h e  Pa r l i amen ta ry  Finance Committee f o r  approval .  

On the  b a s i s  of the  Commission's p r o v i s i o n a l  e s t i m a t e s ,  the  Finance Com- 
m i t t e e ,  by i t s  l e t t e r  of 14  June 1956, a u t h o r j z e d  - i n  a n t i c i p a t i o n  of a 
supplementary a p p r o p r i a t i o n  f o r  t h e  f i s c a l  y e a r  1956/57 - expend i tu res  f o r  
t h e  Commission's a c t i v i t i e s  w i t h i n  t h e  fo l lowing  amounts: 

Cost of t h e  Commission's a c t i v i t i e s  ................... k r .  1 ,700,000 

Establ i shment  of Research Cent re  ...................... " 14,000,000 

A c q u i s i t i o n  o f  l and  n e a r  R i s e r  ......................... " 1,750,000 



By the end ofthe year, however, more definite estimates could be made for 
the current fiscal year and the Commission received the following appropriations 
in the Finance Act for the fiscal year 1956/57: 

1. Operating expenditur.e 

............... Salaries, remuneration and fees ;....... kr. 1,100,000 

Office expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,000 

Instruments ........................................ I. 230,000 

Participation in technical and scientific 
conferences, etc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  210,000 

Traillirlg of technical and scientific 
staff abroad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,000 

Scientific investigations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,000 

Other expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,000 

kr. 2,050,000 

2. Construction expenditure .......................... " 18,442,000 

3. Acquisition of land near Ris0, etc. (estimeted) ... I t  2,680,000 

C. Fiscal year 1957/58 

The Finance Act for the fiscal- year 1957/58 contains the following appro- 
priations: 

1. ,Operating expenditure 

............. Salaries, wages, etc. . . . . . . . . . . . . . . . . . . . .  kr. .3,000,000 

Ordinary operating expenses ........................... ~ , ~ ~ o , o o o  
Office expenses ....................................... I! . ~OO,OOO 

Participation in technical and scientific 
conferences, etc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 300,000 

Training of technical and scientific 
staff abroad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,000 

Geo.logic surveys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  350,000 

Farm operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100,000 

kr. 5,550,000 

2. Construction expenditnre ........................... 26,250,090 

I The Finance Committee later authorized an additional expenditure of kr. 
6,000,000in1957/58in~connectionwiththe acquisition of the British research 

1 reactor PLUTO (DR~). 

The above estimate of construction expenditure covers only the plant sche- 
@ duled for erectson in the above-mentioned fiscal years in connection with 

the two American reactors. Most of these installations' are expected to be in 



o p e r a t i o n b y  t h e  end of t h e  f i s c a l :  y e a r . . E r e c t i o n  of a n o t h e r  r e a c t . o r  i s  p i an -  
ned ( t y p e  PLUTO, t o  be bought i n  England,  c f .  Chapter  I ,  S e c t i o n  B 3 ) .  The 
t o t a l  c o s t  of t h e  t h r e e  r e a c t o r s w i t h p l a n t s  and i n s t a l l a t i o n s  w a s  n o t  expec- 
t e d  t o  exceed k r .  100 m i l l i o n ,  d i s t r i b u t e d  over  f i v e  y e a r s ,  when t h e  two 
agreementswere  concluded w i t h  t h e  Uni ted  Kingdom a d .  t h e  Uni ted  S t a t e s .  Th i s  
e s t i m a t e  i s  based on a v a i l a b l e  d a t a  about  e x p e r i e n c e  g a t h e r e d  i n  t h e  Uni ted  
Kingdom. 



Chapter  V 

A c t i v i t i e s  o u t s i d e  t h e  Atomic Energy Commission 
r e l a t i n g  t o  t h e  p e a c e f u l  use  of  a tomic  ene rgy  

The Royal Danish Academy of Technica l  S c i e n c e s  was e s t a b l i s h e d  i n  1337 t o  
promote t e c h n i c a l  and s c i e n t i f i c  r , e sea rch  and t h e  a p p l i c a t i o n  of  i t s  r e s u l t s  
i n t h e  i n t e r e s t s  of Danish p roduc t ion .  A s  mentioned i n  Chapter  .I, t h e  p r e p a r a -  
t o r y  work on t h e  u t i l i z a t i o n  of a tomic  ene rgy  i n  Denmark was s . t a r t e d  by the  
Academy which undert,ook a .number of i n v e s t i g a t i o n s  as a r e s u l t  of.  which t h e  
P r e p a r e t o r y  Commission was s e t  up. 

Under t h e  a u s p i c e s  of t h e  Royal Academy a committee was formed, t o g e t h e r  
w i t h  a  n o n - p r o f i t  I s o t o p e  Cen t r e ,  f o r  t h e  purpose of encouraging  Danish e n t e r -  
p r i s e s t o  use r a d i o a c t i v e  i s o t o p e s  and assist  i n  t h e  p r a c t i c a l  a p p l i c a t i o n  of 

I t h e  i s o t o p e s .  The l e a d e r s  i n  charge  of  t h e  Atomic Energy Commission's r e s e a r c h  ' 

prograEme a r e  members of  t h e  board of t h e  I s o t o p e  Cent re .  

The S o c i e t y f o r  t h e  I n d u s t r i a l  Use of Atomic Energy (DANATOM) w a s  l i k e w i s e  
sponsored Sy  t h e  Royal Academy. Th i s  S o c i e t y  w a s  o rganised  as a n o n - p r o f i t  
i n s t i t u t i o n  under  t h e  Royal Academy i n  o r d e r  t o  assist  Danish under tak ings . ,  
i n c l u d i n g  power s t a t i o n s ,  i n t h e  s t u d y ,  d e s i g n  and p r o d u c t i o n  of  a tomic  r e a c -  
t o r s  and a c c e s s o r i e s  f o r  g e n e r a t i o n  of ene rgy  and h e a t ,  c o n s t r u c t i o n  and 
o p e r a t i o n  of  a tomic  r e a c t o r  f o r  t h e  s u p p l y  of h e a t  and such  o t h e r  t a s k s  
as may be of i n t e r e s t  t o  Danish e n t e r p r i s e s .  

I n  f u r t h e r a n c e  of t h e s e  o b j e c t s ,  t h e  s o c i e t y  w i l l  - i n  co -ope ra t ion  w i t h  
t h e  Atomic ~ n e r g y ' c o m m i s s i o n :  

( i )  unde r t ake  s t u d i e s ,  i n v e s t i g a t i o n s  and r e s e a r c h  on problems r e l a t i n g  t o  
t h e  d e s i g n  and p roduc t ion  of  a tomic  r e a c t o r s  and acces so r . i e s  mc! on d e s i g n ,  
e r e c t i o n a n d  o p e r a t i o n o f p l a n t s  u s i n g  a tomic  r e a c t o r s  f o r  t h e  supp ly  of t h e r -  
m a l  energy;  

( i i ) p r o v i d e a d v i c e a n d i n f o r m a t i o n ,  and p o s s i b l y  a l s o  i n s t r u c t i o n  and t r a i n i n g  
f o r  t e c h n i c a l  pe r sonne l  from e n t e r p r i s e s ;  t h e s e  a c t i v i t i e s  w i l l  be concerned 
w i t h  t h e  d e s i g n ,  c o n s t r u c t i o n  and o p e r a t i o n  of p l a n t s  and. w i t h  t h e  p l a n n i n g  
of o t h e r  p r a c t i c a l  t r a i n i n g  f o r  such pe r sonne l .  

Major Danish i n d u s t r i a l  e n t e r p r i s e s  making poweror  h e a t - g e n e r a t i n g  p l a n t s  
o r  e l e c t r i c a l  and mechanical  equipment ,  e t c .  a r e  e l i g i b l e  f o r  membership of 
t h e  S o c i e t y ;  t h e  l a t t e r  w i l l  a l s o  admit  h i p o w n e r s ,  t r a n s p o r t  u n d e r t a k i n g s ,  
power and h e a t - g e n e r a t i n g  s t a t i o n s .  The Atomic Energy Commission and t h e  
Technica l  U n i v e r s i t y  of Denmark a r e  a l s o  members of t h e  S o c i e t y .  

The S o c i e t y  w i l l  communicate t h e  r e s u l t s  of  i t s  s t u d i e s ,  e t c .  t o  t h e  mem- 
b e r s ,  and t h e  r e s u l t s  may a l s o  be pub l i shed  i n  a p p r o p r i a t e  p e r i o d . i c a l s ;  how- 
e v e r ,  any r e s u l t s  t h a t  a r e  of  s p e c i a l  manufac tu r ing  o r  o p e r a t i n g  s i g n i f i c a n c e  
must be r e s e r v e d  f o r  t h e  p a r t i c i p a t i n g  e n t e r p r i s e s ,  s u b j e c t  t o  d e z i s i o n  by 
t h e  S o c i e t y ' s  Board.The S o c i e t y  may unde r t ake  s p e c i f i e d  jobs f o r  i t s  members 
a t  r a t e s  t o  be abproved by t h e  Board. 

35' 



.. Annex 1. 

On 8 March 1955 t h e  Government s e t  up a commission t o  p r e p a r e  an a c t i v e  
D a n i s h e f f o r t t o  e x p l o i t  a tomic  ene rgy  f o r  t h e  b e n e f i t  o f  t h e  Danish community. 

I 
I t h a d  become i n c r e a s i n g l y  e v i d e n t  t h a t  t h e  use  of a tomic  ene rgy  would come 

t o  p l a y  a dominant r o l e  i n  s e v e r a l  f i e l d s  o f  n a t u r a l  s c i e n c e  and technology 
s o  t h a t  c o u n t r i e s  n o t  t a k i n g  p a r t  i n  t h i s  work might  s e e  t h e i r  p o s s i b i l i t i e s  
f o r  development b e i n g  s e r i o u s l y  j eopa rd ized .  The growing ene rgy  r equ i r emen t s  
a l s o  made i t  n e c e s s a r y  f o r  Denmark t o  f o l l o w  - from t h e  e a r l i e s t  p o s s i b l e  
s t a g e  - t h e  p r o g r e s s  achieved  i n  t h e  g e n e r a t i o n  of  e l e c t r i c  power by means 
of a tomic  ene rgy  and t o  p rov ide  e d u c a t i o n  and tra-i-ning f a c i l i t i e s  f o r  s c i e n -  
t i f i c  and t e c h n i c a l  pe r sonne l  r e q u i r e d  f o r  t h e  opera t - ion  of  t h e  p l a n t s .  

Another  new e lement  i n  t h e  s i t u a t i o n  w a s  t h a t  i t  now seemed p o s s i b l e  f o r  
Denmark t o  o b t a i n  t h e  m a t e r i a l  r e q u i r e d  f o r  s t u d i e s  on t h e  f u r t h e r  develop-  
ment of a tomic  energy .  

A s  a r e s u l t  of t h e  Commissionts p r e l i m i n a r y  work,  agreements  on co-opera- 
t i o n  i n  t h e  p e a c e f u l  use  of  a tomic  energy  were concluded w i t h  t h e  Uni ted  
Kingdom and t h e  United S t a t e s  i n  June 1955. Under t h e  agreement w i t h  t h e  
Un i t ed  S t a t e s ,  t h e  U.S. Government under took ,  i n t e r  a l i a ,  t o  s u p p l y  Denmark 
w i t h  i n f o r m a t i o n  about  t h e  d e s i g n ,  c o n s t r u c t i o n  and o p e r a t i o n  of r e s e a r c h  
r e a c t o r s  and w i t h  f i s s i l e  m a t e r i a l  i n  t h e  form o f  e n r i c h e d  uranium f o r  u se  
i n a r e s e a r c h  r e a c t o r .  The l a t t e r  cou ld  b e g i n  t o  o p e r a t e  at a n  e a r l y  d a t e  and 
enab le  Denmark t o  c a r r y  ou t  impor t an t  s c i e n t i f i c  and t e c h n o l o g i c a l  i n v e s t i g a -  
t i o n s .  The agreement  w i t h  t h e  Uni ted  Kingdom, which was concluded between 
t h e  Un i t ed  Kingdom Atomic Energy A u t h o r i t y a n d  t h e  Danish Commission, provided  
f o r  t h e  implementa t ion  of a j o i n t  programme f o r  s c i e n t i f i c  and t e c h n o l o g i c a l  
r e s e a r c h  aiming a t  i n d u s t r i a l  u t i l i z a t i o n  of  a tomic  energy;  t h i s  agreement 
i nvo lved  a s s i s t a n c e  i n  t h e  d e s i g n  and c o n s t r u c t i o n  of a r e s e a r c h  r e a c t o r  of 
a t y p e  similar t o t h o s e  which were b e i n g  b u i l t  i n  t h e  United Kingdom, and t h e  
Atomic Energy A u t h o r i t y  would supp ly  f i s s i l e  m a t e r i a l  f o r t h e  Danish r e a c t o r .  

I n  consequence of  t h e s e  agreements  f o r  co -ope ra t ion  w i t h  t h e  Uni ted  Kingdom 
and t h e  United S t a t e s ,  Denmark would b u i l d  two r e a c t o r s  and o t h e r  r e s e a r c h  
i n s t a l l a t i o n s  w i t h  workshops and l a b o r a t o r i e s  p remises  f o r  a d m i n i s t r a t i v e  
p u r p o s e s ,  e t c .  which would be r e q u i r e d  f o r  t h e  r e s e a r c h  work. 

I n  o r d e r  t o e s t a b l i s h  t h e s e  p l a n t s  and t o  p l a n  t h e  f u t u r e  r e s e a r c h  - which 
would i n v o l v e  s e v e r a l  b ranches  of s c i e n c e ,  t echnology and i n d u s t r y ,  e .g .  
med ic ine ,  b i o l o g y ,  geology,  and a g r i c u l t u r e  - i t  would be n e c e s s a r y  t o  s e t  
up an o r g a n i s a t i o n  w i t h  adequa te  s c i e n t i f i c  and t e c h n o l o g i c a l  knowledge and 
a b i l i t y  t o  co -ope ra t e  w i th  similar i n s t i t u t i o n s  i n  o t h e r  c o u n t r i e s  and w i t h  
i n t e r n a t i o n a l  agenc ie s .  

I n  view o f  t h e  wide range  of  t a s k s  t o  be accomplished and i n  t h e  l i g h t  of  
e x p e r i e n c e  g a t h e r e d  i n  t h e  Un i t ed  S t a t e s  and t h e  United Kingdom, t h e  Danish 
Government deemed i t  u s e f u l  t o  e s t a b l i s h  a l e g a l  f o u n d a t i o n  f o r  t h e  Atomic 
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Energy Commission. I n  t h i s  way, Danish s c i e n c e ,  t he  major  i n d u s t r i e s ,  and 
p u b l i c  a u t h o r i t i e s  would be a b l e  t o  e x e r c i s e  d i r e c t  i n f l u e n c e  on t h e  o rgan i -  
s a t i o n  of  t h e  p e a c e f u l  use of a tomic  energy  which i s  a m a t t e r  o f  c r u c i a l  i n -  
t e r e s t  t o  t h e  e n t i r e  Danish, community. 

S e v e r a l  g o v e r n m e ~ t  depa r tmen t s  e x e r c i s e  j u r i s d i c t i o n o v e r  f i e l d s  t h a t  w i l l  
be a f f e c t e i i  by . the u t i l i z a t i o n  of a tomic  energy .  I t  w a s  t h e r e f o r e  found pre-  
f e r a b l e  t o  make t h e  Atomic Energy Commission r e s p o n s i b l e  t o  t h e  M i n i s t r y  of 
F inance  r a t h e r  t han  t o  one o f t h e  s p e c i a l i z e d  government depa r tmen t s .  However, 
a committee w i l l  be s e t  up to-  co -o rd ina t e  t h e  a c t i v i t i e s  and a d m i n i s t r a t i o n  

' o f  the  Commission w i t h  t h o s e  of government depa r tmen t s  and a g e n c i e s  which a r e  
r e s p o n s i b l e  f o r  work connected w i t h  t h e  Commissionts a c t i v i t i e s .  ' . 

With regard t o  A r t i c l e  2 of  t h e  Act on t h e  Atomic Energy  omh hiss ion, ade: 
q u a t e  r e p r e s e n t a t i o n  should  be ensured  p r i m a r i l y  f o r  s c i e n t i f i c  r e s e a r c h ,  
power s t a t i o n s  and. i n d u s t r i e s  , . b u t  t h e  Commissiont s a c t i v i t i e s  w i l l  a l s o  
a f f e c t  o t h e r  s e c t o r s  of t h e  community. R e p r e s e n t a t i o n  w i l l  t he re f0 r . e  be pro-  
v ided  f o r  ' o the r  i n t e r e s t e d .  c i r c l e s , .  f o r  i n s t a n c e  t h e  l a b o u r  movement which 
has a v i t a l  i n t e r e s t  i n  t h e  impact  of t h e  use  of  a t o m i c . e n e r g y  on p r o d u c t i o n  
and tlie l abour  market .  The members of t h e  Commission w i l l  be appo in t ed  . f o r  
terms of t h r e e  ' y e a r s  bu t  may be r eappo in t ed .  The Commission w i l l  b u i l d  up t h e  
necessary.administration and e s t a b l i s h  a framework f o r  i t s  t echno , log ica l  and 
s c i e n t i f i c  r e s e a r c h ,  i n c l u d i n g  t h e  o p e r a t i o n  and magagement of  t h e  res 'earch 
p l a n t s .  

For  p r a c t i c a l  r e a s o n s ,  a n  Execu t ive  Committee w i l l  be appo in t ed  t o  a t t e n d  
t o  c u r r e n t  a c t i v i t i e s .  

While A r t i c l e  3. a u t h o r i z e s  t h e .  Commission t o  engage t h e  n e c e s s a r y  sdmini-  
s t r a t i v e ,  s c i e n t f f i c  and t e c h n i c a l  s t a f f  on l i n e s e s t a b l i s h e d  b y t h e  Min io t e r  
of Finance i n  c o n s u l t a t i o n  w i t h  the  Commission, i t  has  been f e l t  t h a t  t h e  
Commissionts , appo in tmen t  of t h e  head of a d m i n i s t r a t i o n  and t h e  he'ad of 
t e c h n o l o g i c a l  and s c i e n t i f i c  r e s e a r c h  shou ld  be s u b j e c t  t o  app rova l  by t h e  
M i n i s t e r  of Finance.  



Annex 2. 

Act No. 312 of 21 December 1955 on an ~ t o m i c  Energy Commission 

Article 1 

For the promotion of peaceful use of atomic energy for the benefit of the 
community an Atomic Energy Commission shall be appointed. 

Article 2 

1. The number ofmembers of the Commission shall be fixed by the Minister 
of Finance, who shall appoint the members for 3 years at a time and shall 
select the chairman and the vice-chairman of the Commission. In the composi- 
tion'of the Commission, representation shallbe ensured for scientific and 
technical research and for essential public interests connected with the 
peaceful use of atomic energy. 

2. For the purpose of' attending to tasks in connection with the current 
ac'tivities of the Commission and, the research establishments required for its 
work, the Minister of Finance shall appoint, in consultation with the Commis- 
sion and from among their number, an Executive Committee. The Executive  om- 
mittee may have up to 7 members, of whom one shall be appointed chairman by 
the Minister of Finance in consultation with the Committee. 

3. Detailed rules for the relations between the Commi.ssion and the Execu- 
tive Committee shall be approved by the Minister of Finance. 

Article 3 

On lines tobe established by the Minister of Finance in consultation with 
the Commission the latter shall be authorized to engage the necessary admini- 
strative, scientific, and technical staff. Appointments of the head of the 
administration and the technical-scientif ic head 0.f the .rebearch establish- 
'ments of the Commission are, however, subject to approval by the Minister of 
Finance. 

Article 4 

1. The means required for the activities of the Atomic Energy Commission 
shall be voted on the annual finance bills. 

2. The. Commission shall submit an annual report on its activities to the 
Minister of Finance, who will transmit it to the Folketing. 



Annex 3. 

Rules  governing t h e  r e l a t i o n s h i p  between 

t h e  Atomic Energy Commission and t h e  Execut ive  Committee 

appointed  from among i t s  members 

I n  pursuance o,f Act No. 312 of 21 ~ecembe ' r  1955 on an Atomic Energy Com- 
mission, A r t i c l e  2 ,  p a r a  3 ; the .Minis t ry  of Finance hereby approves t h e  f o l -  
lowing r u l e s  governing  t h e  r e l a t i o n s h i p  between t h e  'Coriunission and t h e  Exe- 
c u t i v e  Committee appointed  from among i t s  members:. 

A r t i c l e  1 

: For t h e  purpose of t h e s e , r u l e s  "Atomic Energy.CommissionH s h a l l  be under- 
s tood  t o  mean: 

(i) The Atomic Energy Commission s e t  up i n  pursuance of 
A r t i c l e  1 of t h e  Act ,  h e r e i n a f t e r  r e f e r r e d  t o  as 
" t h e  Commission" ; 

( i i )  t he  Executive Committee appointed  i n  pur sua r~ce  of 
A r t i c l e  2 of t h e  Act; 

( i i i )  t he  s t a f f  engaged by t h e  Commission. 

A r t i c l e  2 

The Commission e x e r c i s e s  supreme a u t h o r i t y  i n  t h e  r e s p o n s i b i l i t i e s  ass igned 
t o  the  Atomic Energy Commission i n  accordance w i t h  e x i s t i n g  l a w s  and admini- 
s t r a t i v e  r e g u l a t i o n s  and w i t h i n  t h e  a p p r o p r i a t i o n s  made a v a i l a b l e  by t h e  l e -  
g i s l a t i v e  assembly. 

A r t i c l e  3 

The Commission i s  r e s p o n s i b l e  f o r  e s t a b l i s h i n g  t h e  g e n e r a l  p r i n c i p l e s  on 
which a l l  t h e  a c t i v i t i e s  of t h e  Atomic Energy Commission.shal1 be based ,  i n -  
c l u d i n g  t h e  implementat ion of t e c h n o l o g i c a l  and s c i e n t i f i c  r e s e a r c h  . in  t h e  
Atomic Energy Commission's r e s e a r c h  e s t ab l i shment s .  

A r t i c l e  4 

The Commission s h a l l  l i k e w i s e  e s t a b l i s h  g e n e r a l  p r i n c i p l e s  fbr t h e  engage- 
ment of t h e  s t a f f  r e q u i r e d  f o r  t h e  r e s e a r c h  a c t i v i t i e s  of t h e  Atomic Energy 
Commission. 

A r t i c l e  5 

The Commission s h a l l  submit t o  t h e  M i n i s t e r  of Finance p r o p o s a l s  f o r  t h e  
a p p r o p r i a t i o n s  r e q u i r e d  f o r  i m p l e m e n t a t i o n o f t h e  t a s k s  a s s i g n e d t o  t h e  Atomic 
Energy Commission, and t h e  annual  accounts  s h a l l  be p resen ted  t o  t h e  Commission. 



A r t i c l e  6 

The Commission s h a l l  meet as decided by i t s e l f ,  but  n o t  l e s s  than four  
t imes  a y e a r ,  and when the  Chairman deems i t  necessa ry  o r  a  member r e q u e s t s  
t h a t  a meeting be he ld ,  g i v i n g  h i s  reasons  f o r  any such r e q u e s t .  

A r t i c l e  7 

The Execut ive  Committee i s  r e s p o n s i b l e  f o r  t h e  implementat ion of t h e  Com- 
m i s s i o n ' s  d e c i s i o n s  and,  w i t h i n  t h e  g e n e r a l  p r i n c i p l e s  e s t a b l i s h e d  by the  
Commission, f o r  f u r t h e r i n g  t h e  implementat ion of t h e  t a s k s  ass igned t o  t h e  
Atomic Energy Commission and,  i n  connect ion  he rewi th ,  f o r  l a y i n g  down p r i n -  
c i p l e s  f o r  the  d i v i s i o n  of work among t h e  s t a f f  of t h e  Atomic Energy Commis- 
s i o n .  The Execut ive  Committee s h a l l  a l s o  p repa re  a  d r a f t  f o r  t h e  annual  re-  
p o r t  mentioned i n  A r t i c l e  4 ,  p a r a  2 ,  concerning  t h e  a c t i v i t i e s  of t h e  Atomic 
Energy Commission and submit t h e  d r a f t  t o  t h e  Commission. 

The Executive Committee s h a l l  meet when t h e  Chafrman deems i t  necessa ry  
f o r  t h e  implementat ion of the  t a s k s  ass igned t o  i t  o r  when one o r  more of 
i t s  .members r e q u e s t  t h a t  a . m e e . t i n g  be h e l d ,  g i v i n g  h i s  o r  t h e i r  r easons  f o r  
any s.uch r e q u e s t .  

A r t i c l e  9 

The Commission has a g e n e r a l  r i g h t  t o  demand t h a t  q u e s t i o n s  be submit ted  
t o  i t  f o r  d i s c u s s i o n a n d ,  poss i .b ly ,  f o r  d e c i s i o n ,  even i f  such q u e s t i o n s  would 
be f o r  t h e  Execut ive  Committee t o  dec ide  i n  accordance wi th  t h e  preceding 
a r t i c l e s .  

Min i s t ry  of F inance ,  20 October 1956. 

, ( coun te r s igked)  L. F rede r iksen  
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Legend :' 

B : ~eactor Building ( D R ~ )  
. . 

E : Ph.ysics Laboratory 
a 
Eb : Electronics.Laboratory 

E : Reactor Engineering Laboratory 
C 

Ed : Chemical Laboratory 

Ef : Isotope Laboratory 

Eh 
: Store Room 

E : Store Room 
i 

Ek 
: Store Room 

El : Store Room 

.E : Uranium-Thorium Laboratory 
n 
E : Gamma Radiation Pit 
0 

E : Store Room 
r 

F : Workshop 

G : Administration 
a 

G : Health Physics Building, 
. C Canteen and Library 

G : Lecture Hall 
e 

Gf 
: Gate and Fire Station 

I . :  Boiler House 1 
a 

Ib 
: Boiler House 2 

L : Water works 
a 

Lb 
: Water-Tower 

M : Water Treatment Plant 
a 

Mb : ~ a n k  Farm 

N : Employee Housing and Hostel 
a .  

0 : Reactor Building (Dl31 - Water Boiler Reactor) 
P : Garages and Stores 
a 
Pb : Maintenance Division 

RS : bleteorology Building 

S : bleteorology Tower 

T : The farm Svaleholm 
. a 

Tb. 
: Agricultural Laboratory 

T : Agricultural 'Machinery House 
C 

Td 
: Hot House 

T : Control House 
e 

Tf : Gamma Radiation Area 
U : Cooling Tower' 
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