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AB Atomenergi was formed in 1947 as a company where 
the Govenunent held a majority. Since 1969 all the shares 
have been taken over by the Government. 

The main task of AB Atomenergy is applied research 
and development in the nuclear energy field. Fundamen
tal research in related subjects is carried out. The compa
ny also represents Sweden internationally in the nuclear 
field. 
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Sigfrid Wennerberg 

The year's 
work 
in pictures 
Left and cover 
The new zero power reactor, KRITZ, 
has been utilized during the year for 
measurements on Oskarshamn fuel. 
Tasks planned for the future include 
tests and measurements on fuel ele
ments for further nuclear power sta
tions. In addition, it is planned to in
vestigate fuels containing plutonium. 

Below 
During the year, the computer centre 
at Studsvik moved into new premises. 
The computer was expanded some
what in conjunction with the move, 
and a terminal was installed which 
provides a direct connection to a large 
computer, CD 6600, in Stockholm. 
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Above 
Instruments and components constructed in the 
Instruments Section are exposed to environ
mental testing in a humidity and temperature 
chamber. The humidity can be set anywhere 
between 20 and 90 %, and the temperature 
varies from minus 73 C to plus 177°C. 

Below right 
On Saturday December 12th, the first reactor 
in tho Oskarshamn plant went critical, c. 4,5 
years after construction began. 

Below 
Filling liquid sodium into tanks containing UO^ 
rods. The tanks are to be used for mantle ex
periments in the FRO reactor. 
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At the Studsvik Heat Laboratory advanced contract re
search work is being carried out. This includes work on 
the so-called Cirene project for the Italian organisation 
CNEN. The contract involves experimental studies of tur
bulent heat exchange in fuel elements. 

Experimental and theoretical research of a similar 
character, though on a somewhat smaller scale, has been 
going on within Atomenergi for a long time. The original 
aim was to develop calculation methods for the Marviken 
reactor superheater elements. This research work at
tracted international interest and, not least, resulted in re
munerative contracts of this type. 

Work on the Cirene project is proceeding in parallel 
with two similar projects, both partly financed by the 
Technical Development Board. 

One of these projects concerns studies of »basic phe
nomena», and is aimed at the development of methods 
for calculating turbulent flows in general. The other pro
ject is the subject of joint Scandinavian co-operation. It 
differs principally from the Cirene project in that the ef
fect of boiling is also studied. Thus the results of the ex
periment will have a direct application to reactors of the 
type manufactured by ASEA-ATOM. 

Above 
Vibration measurements in 16-rod fuel elements. 
The recording instruments include a tape recorder. 
These measurements have been commissioned by 
the Italian organisation CNEN. 

Below 
A schematic cross-section of a 16 rod fuel element. 



The picture above shows the loop control room at the R2 reac
tor. 

The right-hand picture shows the reactor in the pool. The deep 
water layer protects against atomic radiation, and at the same 
time enables work to be carried out inside the pool with the aid 
of special tools. 

The R2 reactor is now 10 years old. On May 4th at 3.54 
a.m. it was exactly a decade since R2 went critical for 
the first time. Two years ago, the maximum power was 
raised from 30 MW to 50 MW. 

The amount of commissioned work has increased, and 
at present the reactor is being well util ized; some experi
ments have contracts extending over the next two years. 

The largest foreign customer is the German KFA, 
Ju'lich, who at present have the use of 12 circuits in loop 
4 for measurements on high-temperature fuel for gas-
cooled reactors. The number of test circuits is currently 
being increased. 

The Company co-operates with the Sandvik Steel 
Works and ASEA-ATOM, one of the biggest regular cus
tomers, in experiments involving the irradiation and in
vestigation of Zircaloy; this is used as a cladding material 
for fuel elements. ASEA-ATOM also carries out fuel tests 
in the R2 loops. 

Many research establishments make use of the R2 
reactor. During the year the Royal Institute of Technol
ogy in Stockholm moved those activities which had pre
viously been based on the R1 reactor to Studsvik and the 
R2 reactor. Another consequence of the closure of R1 is 
that the production of isotopes at R2 has increased. 

Contract work carried out at the R2 reactor consti
tutes one of The Company's major sources of income. 
Approximately 85 persons are employed on the reactor. 

Annual Report for 1970 
by the Board and the Managing Director 

The main objectives of the Company were determined in 
the spring of 1970, when Parliament acted upon Gov
ernment's proposals regarding the five-year plan of the 
Company. The primary aim of the Company is to carry 
out technical development work in the field of nuclear 
energy, for Swedish utilities and manufacturing indus
tries. The Company also markets research and develop
ment services and special products in other fields, where 
the Company's resources and technical »know-how» make 
this worthwhile. 

At the time of this decision, a budget framework was 
fixed for development work within the fields of reactor 
and fuel technology. This budget extends over a five-year 
period, and involves an essentially constant amount of 
subsidy. At the same time, it was declared that this work 
must be primarily concentrated upon projects which are 
necessary for the considerable current expansion pro
gramme in Sweden. The limited financial scope has 
forced the Company to focus its work largely upon light-
water reactor techniques, which form the entire basis for 
the projected development of nuclear power, both in 
Sweden and abroad. Work on fast reactor techniques has 
had to be reduced to a lower level than previously. With 
the closing-down of the Marviken project, all develop
ment work on heavy-water reactors has ceased. 

By concentrating on light-water techniques, it has 
been possible to carry out most of the necessary develop
ment work in this field. The Company has increased the 
volume of work undertaken on behalf of others, and this 
has in some measure compensated for the reduced grant, 
and for the reduction in the actual value of the grant 
which has resulted from rising prices and wages. Howev
er, it might be difficult to maintain a continued expan
sion of the commission work. 

Before describing the Company's various fields of ac
tivity, an account will be given of market development 
in nuclear energy. 

Market developments in nuclear energy 
During 1970, 52 nuclear power stations in 13 countries 
produced a total of 74 TWh*. By the end of 1970, al
ready 110 nuclear reactors were operating, including 
power-producing prototype reactors. 

By comparison with the previous year, the expansion 
of nuclear energy in the world has slightly increased. The 
number of orders improved both in USA and in Japan, 
while in Europe only a few nuclear power stations were 
commissioned. The forecasts published during 1970 indi

cate that the rate of expansion for nuclear energy is like
ly to increase rather than decrease during the 1970's, as 
earlier estimated. 

In the USA in particular, nuclear energy has been sub
jected to attacks from various organizations and individ
uals on account of its environmental effects. Some scien
tists have also joined in the attacks, criticizing the Ameri
can Atomic Energy Commission's norms for radioactive 
release. The risk of reactor breakdown and the release of 
heated water from the cooler have otherwise been the 
subjects most often under discussion. This debate in the 
USA has resulted in increased concern over nuclear pow
er in some European countries. However, the vast major
ity of experts, both in Europe and in the USA, consider 
that the degree of control and the safety regulations 
which are applied to nuclear power stations preclude any 
actual risks to the environment, and that nuclear energy 
thus constitutes the environmentally most positive meth
od of catering for the increased demands for electric 
power. Even in Sweden the expansion of the nuclear en
ergy programme is under discussion. The situation em
phasizes the need for an increased information service 
from the authorities responsible and from the parties co
operating on the development of nuclear power. 

The power companies have supplied the Ministry of 
Finance's long-term investigation of 1970 with informa
tion about Sweden's electrical power needs; from this re
port it appears that during the 1970's an annual increase 
in electricity consumption of at least 8 % is predicted. 
The development of the power supply system up to 1985 
(see table below) is expected to give nuclear power a 
30 % share in electricity production by 1980, and over 
50% by 1985. 

Heavy water reactors 
Following representations from the Company and the 
State Power Board, the Government decided in May 
1970 on a complete stoppage of the work on the 
Marviken project with its original aims. The background 
to this decision is given in the Company's annual report 
for 1969. ASEA-ATOM was commissioned by the Com
pany to investigate the possibility of installing a light 
water reactor core at the station. The report was pub-

1 TWh (terawatt-hour) = 1 billion kWh (kilowatt-hour) 
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TABLE 

The Power Supply System in 1970, and as predicted for 1975,1980 and 1985 

(Taken from the publications of the Association of Swedish Power Supplies, 1970:11 Comm. 207) 

1970 1975 1980 1985 
Power Energy Power Energy Power Energy Power Energy 

MWXX) TWh MW TWh MW TWh MW TWh 

Hydroelectric power, 
incl fixed imports 
of power 

Nuclear power 

Combined power and 
district heating plants 
(oil) 
Oil-based condensing 
power 1) 

Industrial back 
pressure 

Gas turbines and 
additional peak power 

11 000 

10 

750 

2 400 

600 

340 

53 

-

2 

9 

3 

12 600 

3 100 

1800 

4 000 

800 

1200 

59 

16 

4 

16 

4 

13 400 

5 600 

62 14 000 

8 000 

62 

7 000 46 16 000 103 

2 500 7 3 000 9 

4 000 23 4 000 18 

1 000 6 1 000 6 

Total 15 100 67 23 500 100 33 500 145 46 000 200 

1) The figures for energy include condensing energy in combined power arid district heating plants 

xx) 1 MW (megawatt) = 1000 kW (kilowatt) 

lished at the end of June, and it confirmed that this was 
technically feasible, and that it would provide a valuable 
contribution to reactor and fuel development. Consider
able alternations to the plant would, however, be needed 
and the first test run could not be undertaken before the 
end of 1974. Calculations showed that the necessary 
work, including interest on borrowed capital during the 
reconstruction period, would cost nearly 200 milj. Ser. 
(40 million dollars). It was judged that the value of pro
duction and development at the plant would not prove 
sufficiently high to warrant an expense of this magni
tude, and in consequence the Company decided not to 
put forward any proposal for rebuilding the reactor. Dur
ing the autumn of 1970, the State Power Board was giv
en permission to set up an oil-heated boiler adjacent to 
the reactor station at Marviken, in order to produce elec
tric power with the help of the existing turbine plant. 

In order to utilize the equipment in the reactor build
ing, which is largely unaffected by the boiler installation, 
the Company together with the State Power Board have 
worked out proposals for an experimental programme. 
This is designed to permit full-scale studies of various 
types of simulated breakdowns, in particular those re
sulting from pipe fractures or malfunctioning.of water-
cooled reactor safety systems. During the autumn, dis
cussions about the experiments have been held with re
presentatives from power industries, reactor industries 
and reactor safety authorities both at home and abroad. 

In this connection, a Scandinavian working group has 
been formed in order to assist in the planning of the con
tinued programme of research. 

The heavy water from the reactor has been sold by 
the State Power Board to overseas organizations, princi
pally in Canada. Negotiations are in progress for the sale 
of certain items of equipment from the reactor section, 
and of uranium fuel. 

The Ågesta power and heating station, which is run 
by the State Power Board, has been in operation for a 
total of 5 353 hours during the year without any inter
ruptions. 

In spring 1970 a basic agreement was reached with 
the State Power Board that the Ågesta reactor should be 
operated for a further three-year period, from summer 
1971 to 1974. This agreement was made possible when 
the State Power Board, The Electricity Supply Authority 
of Stockholm and other interested parties increased their 
financial support in the running of the station, and thus 
compensated for the reduction in the Company's con
tribution. 

The Company has investigated the dimensioning of 
the new fuel core for continued operation, which has 
been ordered from ASEA-ATOM for installation in sum
mer 1971. 

The work on a technical and economical survey of 
the potential of the heavy water boiler, Nordic Study 
BHWR-750, is now essentially complete, and the final re-
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port is being edited. The study was financed by all the 
Scandinavian countries, and an American firm of consul
tants, Bechtel, has also collaborated. The result indicates 
that under prevailing market conditions a considerable 
effort would be needed to enable this type of reactor to 
compete with the light water reactors. The Company has 
decided not to invest any further in this field. 

Light water reactors 
Research, and development work on light-water-cooled 
reactors and their fuel constitute by far the most domi
nant task for the Company. The increasing lack of funds 
makes a continual review of priorities imperative. This 
review is carried out in collaboration with the Company's 
principal technical partners, chiefly ASEA-ATOM, the 
power companies and manufacturers of components and 
materials. Up to now, studies have concentrated on core 
and fuel problems in boiler reactors. Some of this work 
is carried out within the framework of the current co
operative agreement with ASEA-ATOM. 

The measurement programme in reactor-physics which 
was performed on Oskarshamn fuel in the KRITZ reac
tor has been completed during the year. A computer pro
gramme denoted BUXY, for the calculation of physical 
properties of fuel cartridges in light water reactors, has 
been devised in collaboration with the State Power Board 
ana* Oskarshamnsverkets Kraftgrupp AB (OKG). The 
work on cores has also included an experimental study 
of two-phase flow in the rod bundle, and a full-scale test 
with steam/water separators for the Oskarshamn plant. 

Further study of the problems connected with ex
change effects between fuel pellets and cladding have 
confirmed earlier assumptions that the damage which 
can occur in the fuel elements is closely connected with 
the burnout level, power variations during operation and 
the way in which the reactor is run. Further investiga
tions into this problem are planned, and for this purpose 
samples will be irradiated first in the Ågesta reactor and 
then in the R2 reactor in Studsvik; 

The experimental plant for manufacture of fuel ele
ments containing plutonium for thermal reactors has 
been delayed. At present, the definite version of a pro
gramme for the 1970's for the recovery of plutonium 
and its incorporation into new reactor fuel is being dis
cussed with interested parties in Sweden. Studies of frac
ture mechanics in pressure-vessel steel are being carried 
out; these are partly financed by STU (The Swedish 
Board for Technical Development). A study of the creep 
behaviour of Zircaloy is in progress in collaboration with 
the Sandvik Steelworks and ASEA-ATOM. In addition, a 
joint development programme on other zirconium alloys 
has been started with Denmark, Norway and the UK. 

The Studsvik trials with a model pressure vessel in pre-
stressed concrete, which were begun in autumn 1969, 
have been completed successfully according to schedule. 
The members of the Swedish power and reactor indus
tries, who were co-operating with the Company on this 
project, and the Scandinavian neighbours, have carried 
out certain studies into the feasibility of a 750 MW boiler 
reactor with a concrete vessel. 

In addition to the work for ASEA-ATOM, which in-

The Van de Graaff accelerator, with the pressure tank removed 
and the dome surrounding the high-tension terminal raised up. 

eludes direct on-the-spot co-operation at the start of the 
Oskarshamn plant, orders were commissioned by the u-
tilities, mainly in the form of investigations. 

Fast reactors 
The planning of the extent, direction and scope of fu
ture projects has constituted an important part of the 

" 1970 effort. 
An agreement on development work has been reached 

between Atomenergi and the British atomic energy or
ganization UKAEA, particularly in the fields of reactor 
physics, material techniques, sodium technology and 
safety aspects. It constitutes a five-year extension of an 
agreement from 1965, and concerns mutual information, 
the exchange of personnel and the possibility of jointly 
financed projects or tasks in individual cases. 

Further, an agreement has been signed between the 
American Company, Atomics International (AI), and 
ASEA-ATOM and Atomenergi, which enables the Swed
ish companies to participate for one year in AI's project 
study of a 500 MW sodium-cooled fast power reactor. 
The character of this study affords a useful complement 
to the type of information which can be obtained 
through the agreement with the United Kingdom. 

Work carried out within the Company includes a study 
of a sodium-cooled core formation, which is designed 
to reduce the effects of swelling problems originating in 
the material of which the core is constructed. A sodium 
circuit with convection circulation has also been put into 
operation. Theoretical calculations have been made for 
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alternative developments concerning fast reactor fuels. 
Embrittlement problems in cladding material have been 
studied, using samples which have been irradiated in R2. 
In the field of physics, measurements of effective cross-
sections for fission products and of average numbers of 
neutrons per fission have been carried out in the Studsvik 
FRO reactor. 

Uranium extraction 
During 1969, a new development project was started util
izing the resources at Ranstad. The purpose here was to 
investigate the possibility of extracting uranium from the 
low-uranium content shales on a very large scale, and to 
attempt to verify the cost-reducing improvements which 
had been predicted. This work has continued during 
1970. The experiments and investigations so far com
pleted confirm that mining, pre-treatment and leaching 
with sulphuric acid can be carried out. on a large scale. It 
appears to be technically feasible, and economically de
sirable, to reduce material losses by means of a suitable 
pre-treatment, and thus to increase the total yield of ura
nium. 

The method of obtaining sulphuric acid from the 
gases evolved during combustion of shale-leaching resi
dues has been studied. This experiment confirmed that it 
is possible to base the production of sulphuric acid on 
the local shales, but according to calculation the cost of 
setting up a plant for this purpose would be very high. 

In future, the development programme will concen
trate more than hitherto on the problems connected 
with the large amounts of solid and liquid waste pro
ducts, and on methods of limiting environmental effects. 

The results of the development programme are due to 
be reported to the head of the Ministry of Industry in 
summer 1971. 

Reprocessing of nuclear fuel 
In April 1970 a working group with representatives from 
the Ministries of Agriculture, Home Affairs and Industry 
was set up. The task of this group was »in co-operation 
with experts from the authorities concerned and AB 
Atomenergi, and after consultation with the power in
dustries and manufacturers, to examine the basis for a 
Swedish reprocessing plant». In March 1971 the results 
of this work were published. 

In the report, possible solutions of the reprocessing 
problem for Sweden have been judged according to three 
aspects: 

Industrial and energy-producing policy, 
safety, 
physical planning. 

Taking into account the basis for optimal capacity in 
a reprocessing plant, as far as this is known at present, 
it has been decided that a plant based exclusively on 
Swedish needs might be justified by about 1990. During 
the 1970's. a surplus will exist in the available repro
cessing services, both in Europe and the United States; 
during the 1980's a rapidly increasing demand for new 

plants will take place. 
In the report, it is proposed that the possibilities of 

joint sitings for nuclear power stations and reprocessing 
plants should be taken into consideration in any prelimi
nary plans formulated by e.g. the Central Operating Man
agement. Pending any further clarification of the possibil
ity of joint siting, it is proposed that the Sannäs site 
should remain government property and should be admin
istered by a central authority. Taking into consideration 
current developments and experience of the reprocessing 
of nuclear fuel, it is predicted that future installations will 
provide for a practically complete containment of the 
radioactive material during the process; this will elimi
nate all environmental effects during normal operation. 
It is therefore suggested that no restrictions should be in
troduced on the exploitation of land outside" the Sannäs 
area. 

Regarding the final plans for a plutonium factory at 
the West coast of Sweden which were discussed in Parlia
ment with respect to environmental risks, the Minister of 
Industry said that he does not consider sufficient reasons 
exist for reserving the Sannäs site for a reprocessing plant 
and that, as is shown in the report, technical develop
ments in the reprocessing field are expected to lead to an 
increased scope in the selection of future sites. 

It appears probable that the current plans for Euro-
chemic will be altered. This could mean, in the first 
place, that the industrial activity will be discontinued. 
While at this stage it is not necessary for Sweden to solve 
the problem of reprocessing by means of a home-based 
plant, it was estimated important to follow the contin
ued international developments, and to maintain a level 
of technical.and economical competence in Sweden. 

Research 
Parliament' s decision that the Company's long-term re
search is to be financed by grants from the Swedish 
Board for Technical Development (STU) and other re
search councils, in free competition with other Swedish 
research, has now been in force for two financial years. 
Experience hitherto has shown that in practice this re
sults in certain difficulties for the Company, chiefly be
cause the University Institutes operate on a different fi
nancial principle. 

The Rl reactor in Stockholm was finally closed down 
in the middle of the year. This measure is a result of the 
reduced grants towards research carried out by the Com
pany. The reactor which started in 1954 and had been in 
continuous operation for more than 15 years, has had 
considerable importance for research activities within 
the Company, the Royal University of Technology and 
several other institutions. 

The Company's physics research programme has for 
many years been in a strong position. This is partly con
nected with the equipment available at Studsvik. The 
Van de Graaff generator is a valuable tool for research 
on neutron cross-sections etc. The R2 reactor, which is 
chiefly employed for material testing and fuel develop
ment, is also an instrument of high international class for 
research into solid-state physics using neutrons. During 
the past year this research has been reinforced when, in 
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connection with the closing-down of the Rl reactor, the 
Department of reactor physics at the Royal University 
of Technology decided to move its experimental activi
ties to Studsvik. Further, a new project has been started 
this year within the field of magneto hydrodynamics, 
namely a study of applications in metallurgy. 

Material and corrosion investigations constitute the 
second extensive area of long-term research; this has 
been dominated by work,on zirconium alloys and steel 
as cladding material, and on fracture problems etc. for 
pressure tank steel. During the past year the Company 
has joined the material centre at the Royal University of 
Technology, and has thus obtained access to the high-
voltage electron microscope at the Institute for Metals 
Research. 

Work on instrumentation has continued, including de
velopment work on semiconductor detectors for use in 
physics and medicine; the technical applicability of the 
beta-current detector has been brought closer to realisa
tion. A new research project in neutron radiography has 
been started. 

Research concerning heat transfer and fluid flow, 
which had previously been very limited, has received an 
increased grant during the year. Research into radiation 
chemistry has, as before, been carried out in close co-op
eration with the Danish research station at Risö. The ac
tivation analysis has been concentrated on an analysis 
with charged particles by using the Van de Graaff gener
ator. 

The financial support obtained by the Company can 
be divided into three categories, namely grants towards 
long-term nuclear technological research (from STU), 
those for other long-term research (STU, the National 
Scientific Research Council (NFR) and the National 
Council for Nuclear Research (AFR)), and those for 
development projects with a commercial bias and op
tional repayment terms (STU, corresponding to the pre
vious grants from the Mining Foundation). The grants to 
these three groups for 1970/71 were about nine, six and 
two hundred thousand dollars respectively. 

For projects within the first group, the Company 
should be able to obtain long-term grants extending over 
several years. Therefore, the Company has prepared a re
search programme covering the period from 1.7.1971 -
30.6.1974. A three-year grant would enable this branch 
of the Company's long-term research to proceed under 
more satisfactory conditions than hitherto. The remain
ing grants will probably continue to be allocated for on
ly one year at a time. 

The limited funds granted to the research councils 
could make it difficult for the Company to maintain its 
long-term research at the present level. 

Contract work in nuclear technology 
The quantity of commissioned work has increased con
siderably during the year. Irradiation contract work in 
the R2 reactor for foreign customers continues to be the 
largest source of revenue in the nuclear technology sec
tion. Irradiation in the Ågesta reactor, with post-irradia
tion investigations and additional experiments, also 
yields significant funds. 

Prototype elements for the second Oskarshamn reac
tor and for the Italian Cirene project have been irradi
ated in the reactor, as have also test elements for an Ital
ian fuel development programme. 

The sale of instruments shows an increasing trend. 
Noteworthy orders include those for monitoring equip
ment for three nuclear power stations. The Company is 
trying to widen its sales in the field of »Service to reac
tor stations». This includes not only consultant services 
but also radiological safety precautions, waste handling 
and the transport of active substances, plus help with the * 
training of operational staff. 

In the field of »Safety and Environment» the Com
pany is working on questions of site location, fire precau
tions and other safety aspects in connection with the 
planning and building of nuclear power stations. 

In 1969, Parliament fixed the Company's remunera
tion rates for Swedish customers according to the prin
ciples which had previously been applied. This decision 
has meant that the Company is unable to obtain com
plete financial coverage for work in nuclear technology 
commissioned by Swedish firms. It seems unlikely that 
this activity can be increased to any great extent as far 
as Swedish customers are concerned. Efforts to obtain 
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The diagram shows the distribution of income, apart from the 
annual energy allocation, for the years 1965 - 70, and the pre
dicted income for the years 1970 - 73. 

COMMENTS 

Collaboration grants Income in the form of contributions 
received from bodies with whom the Company co-operates. Ex-

' amples of co-operative projects include the fuel and core devel
opment work carried out in collaboration with Swedish Indus
try, and the Scandinavian FRIGG and concrete pressure vessel 
projects. 

Research grants The extent and distribution of the 
research grants are shown in the text, in the section headed Re
search on this page. 

Sales These include service work for Swed
ish industry and power companies, as well as sales of Isotopes, 
instruments and technical services to Swedish and foreign cus
tomers. Materials testing in the R2 reactor commissioned from 
abroad constitutes a large proportion of the income. 

Other assets Income from tenants of premises in 
Stockholm and Studsvik, interest, land rents, hotel profits from 
Studsvik etc. This post also includes sales of patents and llcentes, 
and where appropiate sales of fixed assets etc. 
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more commissions have therefore mainly been directed 
at the foreign market. 

Other contract work 
Important commissions have also been received for work 
on material, corrosion and heat technology, chemical 
analyses and computer services. 

An inventory is being made of the possibilities of util
izing the Company's resources outside the field of nu
clear energy; this study is intended to show where and 
how increased efforts should be made to market prod
ucts and services. These measures are expected to yield 
more significant results in future years. 

Contacts have also been established with leading for
eign research consultant organisations, in order to inves
tigate the opportunities of collaboration. 

Nuclear medicine 
The use of isotope products in medicine is becoming 
increasingly well established, and the Company is now 
responsible for the greater part of the market in this 
country. The so-called radiopharmaceutics will most 
probably come under the drug ordinances within a year 
or two. The question of responsibility for those handling 
these products has hitherto been uncertain. A change
over to drug handling according to the law will call for a 
more rigid control than has previously been observed. 
Adaption to the new conditions has begun within the 
Company. The level of pharmaceutical competence in 
the Company's laboratory has been raised, and an ad
justment to drug handling has likewise begun on the 
manufacturing side. 

Scandinavian collaboration on isotope work has been 
increased, in order to rationalise and economise the iso
tope industry. Within the framework of this co-opera
tion, an allotment of the products will be made for ma
nufacturing purposes. Development work will be co-ordi
nated in order that it may be as effective and economical 
as possible. 

The scope of this work has been widened so that it 
now includes not only isotopes and isotope-based equip
ment, but also apparatus and instrumentation within the 
field of nuclear medicine. This widening has been ef
fected by adding to the sales programme a number of 
products which have been developed in the Company's 
section for instrumentation; in addition, a certain iso
tope-based apparatus was developed and commissions 
have been accepted for other manufacturers. For exam
ple, the Company is general agent for Atomic Energy of 
Canada Ltd., and sells their equipment for radiation 
therapy, consisting of so-called cobalt guns. The ar
rangement has enabled the Company to sell industrial 
radiation sterilising plants, and irradiation equipment for 
experimental use. Equipment for isotope diagnostics has 
also been included in the programme. 

An effort is being made to enlarge the agency activi
ties in order that the Company's instruments and isotope 
products can be marketed abroad. 

Competition in this sector is hard, owing to prices 

being forced down and low profit margins. The aim of 
the Company is to attain a satisfactory profit level with
in a five-year period. 

Official statements 

At the request of the Government the Company has 
made comments on the report of the 1966 Atomic Ener
gy Investigation entitled »The role of.authorities in the 
sphere of atomic energy», the Energy Committee's re
port on Swedish power supplies, the 1969 investigation 
on co-operative technical research and the proposal on 
localisation etc. made by the National Testing Station. 

The Company has further made comments about the 
Hydroelectric Board's application for powers for Ring
hals 2 and about the possible siting of the Gävle.station 
at Långharen or Orarna. 

Information 

At the FORATOM congress in Stockholm in September 
1970, the Company contributed reports on the Swedish 
uranium market and on uranium enrichment. The Com
pany has two representatives on the committee ap
pointed by the Minister of Industry to represent Sweden 
at the 4th Geneva conference on the peaceful uses of 
atomic energy. The international atomic energy organ 
IAEA is arranging this conference at the request of UN. 

Company representatives have acted as teachers at 
Universities and other educational establishments. The 
Company has also organised a number of symposia and 
lectures at Studsvik which have contributed to further 
education in the field of nuclear energy. 

The Company's Education Centre and other confer
ence facilities have also been made considerable use of 
by course arrangers from outside the Company. 

In the Company's series of scientific and technical re
ports, a further 32 numbers have been issued. Some 40 
articles have been published in scientific and technical 
journals by Company personnel. 

The Company's production of nuclear instruments 
was exhibited at the »Instruments and Measuring Tech
niques» show in Stockholm in April 1970. The Company 
contributed a stand on nuclear power advances and radi
oactive release at the »World, water and we» show in 
Jönköping in September 1970. The Company's products 
were represented by our agents at exhibitions in England, 
France and West Germany. 

Personnel 
At the end of 1970 the number of employees was 1100 
(1969: 1135). The average number was 1106 against 
1197 in 1969; of these 255 (1969: 285) were members 
of general workers'unions. Company personnel were dis
tributed as follows at the end of the last two years: 

1970 1969 
Studsvik 908 784 
Stockholm 84 243 
Ranstad 108 108 

1100 1135 
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Of the total number of employees, about 200 are 
university graduates. During the year, the greater part of 
the concentration to Studsvik decided on in 1968 has 
been carried out, as can be seen from the above details. 
The remainder of the planned moves from Stockholm to 
Studsvik will be carried out in the beginning of 1971, 
when the new equipment hall and material laboratory 
currently under construction at Studsvik have been com
pleted. Thereafter, practically the only personnel left in 
Stockholm will be those working on the Ranstad project, 
and those responsible for servicing the Company's build
ings in Stockholm. 

Following an agreement between the Company and 
the personnel concerned, the Company's engineering 
works in Stockholm was on the 1st of April 1970 made 
over to AB Thorn's Engineering Works (a subsidiary of 
the SMT Machine Company AB); all those employed at 
the works were transferred to Thorns. 

Initiated by the management, discussions with the 
staff organisations have taken place concerning a new 
form of information and consultation between manage
ment and employees; suggesting that two representatives, 
appointed by the staff organisations, should join the 
Board of management. As a result thereof, one represent-

Above 
At the Isotope service section a bone densitometer has been de
veloped which can be used for determining the mineral content 
of living bone. The technique is based upon the selective absorp
tion of soft gamma-radiation from iodine-125, which varies with 
the content of calcium and phosphorus in the skeleton. 

Left 
Lithium drifting of germanium-crystals in a bath of boiling pen-
tane (plus 36°C) in order to obtain a steady working tempera
ture. By applying an electric potential to the crystal, lithium can 
be made to drift into the crystal to a depth of 10 -15 mm. The 
whole process takes about 2 months. The completed Li-Ge-detec-
tor is used at a working temperature of about minus 200 C, 
achieved by cooling with liquid nitrogen. The detector has a very 
good resolving power. 

ative of the Swedish Industrial Salaried Staff Union and 
one of the Swedish Factory Workers' Union joined the 
board in December 1970; their term of office extends on 
1st July 1971. The intention is that the experience gained 
from this new form of co-operation should be discussed 
after a trial period of about a year. 

Following an investigation organised by the factory 
committees, it has been decided that two sub-committees 
shall be appointed to deal with questions of education 
and information. In addition, information and co-opera
tive activity on a sectional level is to be intensified. 
Certain guide-lines for this activity have been worked out. 

The Company has become a member of the Nation
alised Companies' Negotiating Organisation (SFO). This 
was started during the autumn of 1970, and is an em
ployers' organisation for partly or wholly state-owned 
industries. 

Economy 
Regarding the account of the Company's activities, and 
the assets and liabilities as of the 31st December 1970, 
see the following account and balance sheet. 
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PROFIT AND LOSS ACCOUNT 

INCOME 

Expended grants-in-aid 1) 
Subsidies to finance participation in 
international nuclear energy projects 
Interest received 
Miscellaneous income 

EXPENSES 

General administrative expenses 
Operation expenses 
Depreciation, writeoff of shares 
Interest paid 
Taxes 

1) Excluding grant for Marviken given as a loan 

For 1970 
1000 Sw.Cr. 

86 422 

1917 

667 
35 616 

For 1969 
1000 Sw.Cr 

107 921 

1 868 

871 
22 775 

124 622 

3 518 

98 965 

13 929 

7 805 

405 

124 622 

133 435 

3 313 

96 318 

26 088 

7 353 

363 

133 435 

BALANCE SHEET 

ASSETS 

Fixed assets 
Current assets 

LIABILITIES 

Capital 

Long term liabilities 
Current liabilities 
Taxes payable 

Dec 31, 1970 

1000 Sw.Cr. 

117 262 

40 011 

157 273 

14 000 
120 045 

23 106 

122 

14 000 

319 220 

8 477 

187 

157 273 

Dec 31, 196 

1000 Sw.Cr. 

309 373 

32 511 

341 884 

341 884 
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AE-reports 1970 

380. An expansion method to unfold proton recoil 
spectra. J Kockum. 

381. The 93 • 54 keV level in 91Sr, and evidence for 
3-neutron states above N = 50. Sven G Malmskog 
and John Mc Donald. 

382. The low energy level structure of 191Ir. S G 
Malmskog, V Berg, A Bäcklin and G Hedin. 

383. The drinking rate of fish in the Skagerak and the 
Baltic. J E Larsson. 

384. Lattice Dynamics of NaCl, KC1, RbCl and RbF. 
G Raunio and S Rolandson. 

385. A neutron elastic scattering study of chromium, 
iron and nickel in the energy region 1.77 to 2.76 
MeV. B Holmqvist, S G Johansson, G Lodin, 
M Salarna and T Wiedling. 

386. The decay of bound isobaric analogue states in 
2^Si and -^S using (d, n?) reactions. L Nilsson., 
A Nilsson and I Bergqvisk ̂  

387. Transition probabilities in 1 8 9 0 s . S G Malmskog, 
V Berg and A Bäcklin. 

388. Cross sections for high-energy gamma transitions 
from MeV neutron capture in 

206P b . 
I Bergqvist, 

B Lundberg and L Nilsson. 
389. High-speed, automatic radiochemical separations 

for activation analysis in the biological and medical 
research laboratory. Knut Samsahl. 

390. Use of the fission product Ru-106 gamma activity 
as a method for estimating the relative number of 
fission events in U-235 and Pu-239 in low-enriched 
fuel elements. R S Forsyth and W H Blackadder. 

391. Half-life measurements in 1 3 4 I . V Berg and Å 
Höglund. 

392. Measurements of the neutron spectra in FRO cores 
5.9 and PuB-5 using resonance sandwich detectors. 
T L Andersson and M N Quazi. 

393. A gamma scanner using a Ge(Li) semi-conductor 
detector, with the possibility of operation in the 
anti-coincidence mode, R S Forsyth and W H 
Blackadder. 

394. A study of the 190 keV transition in 1 4 1La. 
V Berg, A Höglund and B Fogelberg. 

During 1970 AB Atomenergi has published 32 reports 
in its official AE-series, which started in 1957. 

Reports can be obtained from the library at a price 
of Sw.Cr. 15:- per copy. Microfiches can also be obtained. 

Adress: AB Atomenergi 
Library 
Studsvik 
Fack 
S-61101 Nyköping 

; Sweden 

395. Magnetoacoustic waves and instabilities in a Hall-
effect-dominated plasma. S Palmgren. 

396. A new boron analysis method. J Weitman, N 
Dåverhög and S Farvolden. 

397. Progress report 1969. Nuclear chemistry. 
398. Prompt gamma radiation from fragments in the 

thermal fission of 235rj. H Albinsson and L 
Lindow. 

399. Analysis of pulsed source experiments performed 
in copper-reflected fast assemblies. J Kockum. 

400. Table of half-lives for excited nuclear levels. 
S G Malmskog. 

401. Needle type solid state detectors for in vivo 
measurement of tracer activity. A Lauber and 
M Wolgast. 

402. Application of pseudo-random signals to the Ågesta 
nuclear power station. P-Å Bliselius. 

403. Studies of redox equilibria at elevated tempera
tures II. An automatic divided function autoclave 
and cell with flowing liquid junction for electro
chemical measurements on aqueous systems. 
Kerstin Johnsson, Derek Lewis and Marian de 
Pourbaix. 

404. Reduction of noise in closed loop servo systems. 
K Nygaard. 

405. Spectral parameters in water-moderated lattices. 
E K Sokolowski. 

406. The decay of optically thick helium plasmas, taking 
into account ionizing collisions between metastable 
atoms or molecules. J Stevefelt. 

407. Zooplankton from Lake Magelungen, central 
Sweden 1960-63. Elisabeth Almquist. 

408. A method for calculating the washout of elemental 
iodine by water spray. Emil Bachofner and Rolf 
Hesböl. 

409. X-ray powder diffraction with Guinier-Hägg focus
ing cameras. A Brown. 

410. General physics section. Progress report fiscal year 
1969/70. J Braun. 

411. In-pile determination of the thermal conductivity 
of UO2 in the range 500-2500 degrees centigrade. 
J-Å Gyllander. 
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