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ANNUAL REPORT AND ACCOUNTS 

The Board and the Managing Director of Aktiebolaget 
Atomenergi hereby submit the following Report for the 
year 1972. 

AB Atomenergi was founded in 1947 as a limited company by the 
utilities, manufacturing industries and other organisations.-Since 
1968 the share capital is held solely by the Government. 

The Company is the central organisation for research and 
development in the nuclear energy field in Sweden. The main 
task of the Company is research and development work in the 
nuclear field to support the large Swedish programme, which is 
based on light water reactors. The Company also has the main 
responsibility for the Government activities to promote techni
cal and industrial development within the other parts of the nuclear 
fuel cycle. AB Atomenergi is an expert body to the Government 
on nuclear matters, and represents Sweden in international col
laboration in the nuclear field. To a considerable extent the 
Company works on contract basis for customers in Sweden and 
abroad. 
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Statement by the Board and the 
Managing Director 

By the end of 1972, 85 nuclear power plants incorporating 
a total of 100 reactors were in operation throughout the 
world. Together, they produced 144 TWh, as compared 
with 105 TWh during 1971. In the .industrialized countries, 
orders for nuclear power plants have shown an increase as 
compared with previous years. 

In October the Swedish Central Power-Supply Manage
ment (CDL) presented a study entitled »Electric Power 
Supply in Sweden, 1975 -1990». Unlike CDL'a previous 
studies — the most recent one was published in .1970 — 
this new study also takes up the question of siting future 
major power plants. In addition to the present sites of 
Oskarshamn, Ringhals, Barsebäck and Forsmark, other 
sites will be needed for nuclear power plants in Bohuslän 
and Södermanland. The results of this study show that 

during the 1980's 13 reactor units, each producing 
between 900 and 1300 MW, will have to be installed. 
This would mean that by 1990, 24 nuclear power plants 
having a total output of 23 600 MW would be in opera
tion in Sweden. 

The following diagrams present a breakdown of the 
installed capacity and energy-source information obtained 
in this study. By 1990, nuclear power is expected to 
account for 50%. of the total installed capacity and for 
60% of the total energy production. 

The heated public debate concerning safety and environ
mental questions associated with nuclear power continues 
unabated, and has now spread to Denmark and Norway 
where plans for the erection of the first nuclear power 
plants in those countries have been made public. 
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Development Work on Reactors and Fuel Light Water Reactors 

During the year, it was necessary to curtail projects funded 
by the Government because of a reduction in the Company's 
principal Government grant and because the real value of 
the amount allocated was reduced by price/wage develop
ments. 

On the other hand, developmental work funded from 
other sources was increased thanks to jointly financed 
programmes and commercial contract work. However, the 
cost assignment principles used by the Government do not 
permit full coverage of costs incurred in connection with 
contract work carried out for Swedish nuclear power com
panies. The resulting deficits impose increasing needs for 
Government grants. There is an especially urgent need 
for renovation of the resources at Studsvik. 

Dwindling allocations have led to a more intense con
centration of the Company's Government-funded develop
mental work within the field of light water reactor engineer
ing, particularly with regard to safety problems. 

During the year, a proposal for a new five-year programme 
extending from 1973/74 through 1977/78 was drawn up in 
collaboration with the Company's Programme Council. 
This proposal has not yet elicited any direct statement of 
position by the Government. Government budget proposals 
for 1973 called for a reduction in allocations for 1973/74 in 
accordance with the applicable five-year plan, while permit
ting the Company to utilize funds made available by the 
shutting down of the Ägesta reactor in 1974 for the reno
vation of resources. This would mean that the Company's 
Government-funded activities can be maintained during 
1973/74 at the same real level as during 1972/73. 

An experimental program with plutonium enriched fuel rods has 
been performed in the zero power reactor KRITZ, (240°C, 50 
bars) in collaboration with ASEA-ATOM, the State Power Board 
and the AKK Atomic Power Group. 

Special Company resources within the fields of reactor 
physics, thermal engineering and materials processing 
— including the R2 materials testing reactor and the hot 
laboratories — have been used primarily for further de
velopment of light water reactors and their fuel. 

A collaborative agreement within this field of endeav
our has been entered into with ASEA-ATOM. This agree
ment covers a period of three years, starting on 1st July 
1972. Within the scope of this agreement, measurements 
have been made on the KRITZ reactor to determine 
power distribution in special fuel assemblies intended 
for boiling water reactors (BWR). Moreover, calculations 
have been made on the effects of burnable poisons on 
reactivity and power distribution in technically advanced 
BWR cores. The Company has participated in the analy
sis of reactor physics measurements carried out at the 
Oskarshamn plant with regard to irradiation experiments 
involving fuel assemblies incorporating burnable poisons. 
Collaboration with the Swedish State Power Board and 
Oskarshamnsverkets Kraftgrupp AB (OKG) on the BUXY 
computer program for core and fuel cycle calculations 
has continued. 

The Company is carrying out development work as
sociated with the utilization of the plutonium formed 
in the fuel of a power reactor which, after processing, 
can be re-used. The best way to utilize plutonium is in 
fast breeder reactors, although it can also be used advan
tageously in thermal reactors. Interest for re-use in light 
water reactors has been growing, and it is generally ex
pected that plutonium-enriched fuel will be used in 
light water reactors to an increasing extent starting in 
the latter half of the 1970's. 

In order to improve the source material used for calcu
lations associated with the re-use of plutonium in light 
water reactors, an experimental programme has been 
conducted in the KRITZ reactor in collaboration with 
ASEA-ATOM, the Swedish State Power Board and the 
AKK Atomic Power Group. Plutonium-enriched fuel 
rods have been acquired for this experimental program
me by entering into a leasing agreement with the United 
States Atomic Energy Commission (US AEC). 

In collaboration with the Swedish State Power Board, 
a simulator model of Ringhals I was prepared using the 
Company's hybrid computer system. This collaboration 
has continued in connection with the simulation of 
Ringhals II. Sydkraft and OKG have commissioned the 
preparation of a simulator model for Barsebäck I and 
Oskarshamn II. The Company is also preparing computer 
programs for the training simulator which AB Kärnkraft
utbildning — a company created by the power industry — 
has ordered from ASEA. This simulator will be located 
at Studsvik. 

Thermal and flow conditions within fuel assemblies in 
boiling water reactors have been investigated at the Com
pany's thermal engineering laboratory. These investigations 
were made under realistic conditions and at full scale using 
electrically heated dummies. The purpose of the investiga
tions was to clarify basic thermal and flow phenomena and 
to establish safety margins for overloads and burnout. The 
developmental work involved in these investigations is be
ing carried out in collaboration with the Company's sister 
organizations in Denmark and Norway. 
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At the request of ASEA-ATOM, the thermal engineering 
laboratory has developed and produced a 6 MW mobile 
electric steam boiler intended for use in preliminary trials 
of reactor systems, primarily Ringhals I and Oskarshamn II. 

Developmental work in thermal engineering carried out 
during the year has been oriented more and more towards 
safety. Within the scope of the collaborative agreement 
entered into with ASEA-ATOM, full-scale experiments in
volving the blowing of steam into water pools have bisen 
carried out by the Company. Their purpose was to investi
gate different types of safety valves and study condensation 
cycles. Since large amounts of steam were needed to simu
late actual conditions, these experiments were conducted 
at Karlshamnsverket. 

The second stage in a development project that has been 
in progress a number of years on concrete pressure vessels 
for aqueous reactors was concluded during the spring of 
1972. This work, which was carried out with other inter
ested Swedish and Scandinavian parties, included experi
ments conducted in a 1:3.5 scale model tank and a design 
study of a 900 MWe boiling water reactor with concrete 
vessel. Moreover, plans were laid for a third stage which, by 
means of further verification work (part of which will con
cern safety engineering) will provide the basis for commer
cial exploitation. Negotiations are under way with a num
ber of Swedish and foreign parties interested in collaborat
ing in carrying out the third stage. The results thus far 
achieved have aroused considerable interest, and informa

tion packages have been sold to Gulf General Atomic, 
Kraftwerkunion and others. 

Investigations of pressure vessel steels have also become 
more and more safety oriented. The tensile strength of the 
most frequently encountered grade, A533B, has been 
studied at different temperatures. Embrittlement in welded 
joints has been investigated with particular attention being 
paid to the relationship between structure and resistance 
to cracking. 

Extensive studies have been made of intercrystalline 
stress-corrosion cracking in stainless sicei and in other 
iron-chromium-nickel alloys in a sinr«li«ed BWR environ
ment. The development of methods that hasten these nor
mally very slow phenomena is expected to improve our 
understanding of the corrosion processes. The time elaps
ing until stress corrosion rupture occurs is affected by the 
choice of heat treatment methods, surface finishing 
methods, etc. Evidence has also been acquired confirm
ing the sharply accelerating effects of highly acidic water. 

Water chemistry investigations have dealt primarily 
with the occurrence and deposition of corrosion products 
in connection with irradiation in loops in R2 under con
ditions that resemble those encountered in a power re
actor. Methods and equipment used for sampling and 
analysis of reactor water have been developed. 

Developmental work of fuels for light water reactors 
will be presented subsequently. 

At the request of ASEA-ATOM a 6 MW electric steam boiler has been developed and manufactured at Studsvik. The boiler will be used for 
pre-testing reactor systems, primarily the nuclear power stations RINGHALS I and OSKARSHAMN I I . 
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Fast Reactors Fuel Elements 

During recent years, research and development work on 
fast reactors has had to be gradually reduced as available 
funds have dwindled. The Company's request for appro
priations for 1972/73 made provision for a programme 
for fast reactor developmental work. For the most part, 
this provision was implemented. 

Developmental efforts made by the Company have 
been limited to certain special problems. The following-
up of international developmental work has, under the 
prevailing conditions, been unsatisfactory. 

Measurements made in fast zero-power reactor FRO 
which were concluded in 1971 have undergone final 
analysis. Valuable results were obtained with regard to 
power distribution in the blanket in a fast reactor. The 
method developed by the Company for correlating 
readings obtained from zero-power reactors with basic 
neutron data has been further sophisticated and has 
attracted international attention. A computer program 
for fuel cycle calculations has been developed, and it 
served as a Swedish contribution to collaboration with 
Atomics International, a United States company, in a 
project involving the study of 500 MWe demonstration 
installation that incorporates a sodium-cooled fast re
actor. 

The Company is participating in an international 
study of a gas-cooled fast reactor being carried out 
within the OECD Nuclear Energy Agency (NEA). 

The Company's contributions to the development 
of steel for fast reactors have concerned, for the most 
part, embrittlement at high temperatures associated 
with the formation of helium in material exposed to 
neutron irradiation. As one phase of the development 
of new steels having improved properties, a number of 
stainless steels have been irradiated in R2 and tested 
within the scope of collaboration with the United King
dom Atomic Energy Authority (UKAEA). 

Systematic investigation of materials in sodium en
vironments has been commenced — primarily with 
Swedish steel that is suitable as cladding material. These 
tests embrace physical properties and resistance to cor
rosion at 700°C. Monitoring instruments that check 
the impurities in the sodium have been developed and 
are undergoing tests. 

A considerable portion of the Company's resources at 
Studsvik are devoted to the development of fuel for light 
water reactors. This is justified by the fact that fuel is of 
vital importance to the operating economy and availability 
of a nuclear power plant and by the fact that it is closely 
bound up with so many aspects of safety. 

Investigations have continued regarding the performance 
of fuel rods under different heat rating schemes typical of 
power reactor operation. Since the ability of fuel rods to 
withstand fast power variations is considerably reduced 
after the cladding has been embrittled by the effects of 
neutron irradiation, fuel rods previously irradiated at 
Halden or Ågesta were used in these investigations. These 
rods were then subjected to various ranges in R2, and an 
attempt was made to relate the. occurrence of cladding 
rupture to both the magnitude and rate of the increase in 
power. Operative methods for avoiding rupture were also 
tested. The rupture mechanism was not fully clarified, but 
certain results indicate that stress corrosion caused by re
leased fission products plays an important role1. Consider
able attention was devoted to this problem complex in col
laboration with ASEA-ATOM. A project involving the ir
radiation of a number of fuel assemblies at Ågesta was 
started during 1972. The supplementation of the R2 loop 
equipment needed for tests of this type has required con
siderable investment during the year. 

Post-irradiation investigations have been carried out in 
order to verify the performance of experimental fuel 
assemblies (in collaboration with ASEA-ATOM) and to 
study fundamental processes such as the movements of 
fission products within the fuel. New test apparatus has 
been acquired and new techniques have been developed 
for studying these processes. 

Work on zirconium alloys has been concentrated on 
properties that are essential to the interpretation of the 
results of large scale integral fuel experiments. Valuable 
information has been obtained about the way in which 
cracks form in connection with defects in the cladding. 
Changes occurring during irradiation have been studied 
in connection with experiments conducted in R2. Experi
ments have been commenced dealing with, among other 
things, the effects of irradiation temperature on physical 
properties. 

Work on plutonium fuel has dealt primarily with 
simplification of production methods. One aspect of 
tliis work involved the study of reaction-prone, fine
grained powder. An X-ray diffractometric method has 
been developed for use in improving the characteristics 
of the powder. In collaboration with the Danish Atomic 
Energy Commission, irradiation experiments have been 
conducted in order to investigate the effects of certain 
production parameters on the performance of the fuel. 

In a special high pressure apparatus, developed at Studsvik, exper
iments are performed to obtain fundamental thermo-dynamic 
data for metal — water reactions at high temperatures. 
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Nuclear Fuel Cycle 

As mentioned in the previous annual report, the Swedish 
Parliament in 1972 adopted a proposal setting forth guide
lines for Swedish nuclear fuel policies. These guidelines 
were incorporated into a special bill. This led to the for
mation of a special company called Svensk Kärnbränsleför
sörjning (Swedish Nuclear Fuel Supply Company) on 1st 
July 1972. The new company is owned jointly by the 
National Swedish State Power Board and the main private 
power companies, and its purpose is to coordinate the 
interests of nuclear fuel users with regard to ensuring an 
ample supply. The bill adopted by Parliament assigned, 
just as previously, AB Atomenergi the main responsibility 
for Government activities towards the promotion of 
technical and industrial development within this field. In 
addition to continued development of uranium recovery 
procedures, the bill called for stepped-up efforts within 
the field of uranium enrichment. 

Uranium Recovery 

Since 1969, activities at Ranstad have consisted primarily 
of experimental and developmental work intended to 
clarify the technical and economical conditions under 
which the uranium-containing shale at Billingen can be 
utilized on large scale. The previous programme that 
made provision for this activity expired at the end of 
the 1971/72 budget year. Results obtained up to that 
time were reported by the Company in a situation report 
issued in June of 1971. Parliament decided to continue 
this activity in connection with the adoption of the afore
said nuclear fuel bill. 

At the Ranstad uranium mill a new pilot plant for uranium 
leaching (5 ton charges) has been installed. 

The results set forth in the situation report indicated 
that it would be possible to recover uranium for less than 
fl 10 per pound of U3O8. This anticipated reduction in 
price was based on the mining of about 6 million tons 
per year of uranium containing shale within the area being 
worked by the present plant. The present Ranstad plant 
would be included in the enlarged installation having a 
capacity expected to reach about 1250 tons of uranium 
per year. Mining could continue for 25 to 30 years start
ing in the first half of the 1980's. The price of uranium 
on world markets at that time is expected to lie within 
a range of $ 7 to £ 10 per pound of U3Og. Rising price 
trends are expected to prevail in the first half of the 
1980's. 

The future activities thus decided upon will follow a 
three-year programme that commenced on 1st July 1972. 
The cost of implementing this program is estimated at 
SKr 20 million (based on 1972 value of money). AB 
Atomenergi will contribute SKr 10 million of this 
amount (obtained as a special Government grant), and 
the Swedish State Power Board will contribute SKr 10 
million. The purpose of future developmental work will 
be to create a reliable basis for the aforesaid cost esti
mate and to evaluate what is needed to ensure favourable 
cost developments from both technical and environmental 
points of view. The results are to be presented in the sum
mer of 1974, and they will serve as source material for 
basic decisions on any expansion to be undertaken at that 
time. 

In order for the requisite experimental work to be en
compassed within the given costs, material throughput at 
the plant must be considerably reduced. New equipment 
intended for leaching on a smaller scale was thus installed 
during the autumn of 1972. This new installation removes 
many of the previously troublesome restrictions regarding 
the choice of leaching methods. A considerable portion of 
the programme now being carried out is devoted to the en
vironmental consequences of waste handling in connection 
with large-scale recovery. It is expected that environmental 
considerations will impose a top limit at this site of 2500 
to 3000 tons of recovered uranium per year. 

This project is being managed jointly by AB Atomenergi 
and the Swedish State Power Board, and AB Atomenergi is 
responsible for implementation. A collaborative agreement 
has been entered into with the mining companies LKAB 
and Boliden AB. This agreement covers work intended to 
achieve a number of economical and technical objectives. 

Uranium Enrichment 

Efforts to augment international collaboration with regard 
to uranium enrichment have been considerably intensified. 
This can be attributed to the fact that it is now plainly 
evident to all countries dependent upon nuclear power that 
additional enrichment capacity must be acquired in order to 
alleviate the energy crisis that is expected to arise sometime 
between 1980 and 1982. 

Within the Company, greater attention is being devoted 
to developments within the field of uranium enrichment. 
The Company participates in Eurodif- a Western European 
Study Syndicate established on French initiative. This Syn
dicate has adopted a two-year programme, and the final 
report is expected at the end of 1974. The objective is to 
clarify the marketing, economical and technical require-
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ments for erection of a joint gas diffusion plant. Its capa
city will probably cover half of the additional European 
requirements anticipated during the first half of the 1980's. 
At present, studies indicate that a European installation 
can be competitive vis-a-vis the United States — the present 
price leader which recently announced sharp price rises and 
imposed more stringent conditions on future enrichment 
services. It is not yet clear how the United States expects 
to meet snowballing demand. 

A number of foreign experts have expresced consider
able confidence in the competitiveness of gas centrifuga-
tion. The Company has been studying this method for a 
number of years and finds no reason to question positive 
evaluations made by companies such as Centec and Urenco 
within the German-Dutch-British three-way collaborative 
effort. This collaborative group has invited the Company 
and others to participate in more detailed studies of the 
economic aspects of gas centrifugation. This effort has 
aroused widespread interest, and the Company intends 
to participate in these studies in collaboration with other 
interested Swedish parties. 

The Company believes that there are persuasive reasons 
why Swedish companies should keep an eye on the possi
bility of industrial participation in both uranium enrich
ment and the manufacture of equipment for uranium en
richment plants. One of the Company's most important 
tasks within the fuel cycle field is to promote this iype of 
Swedish activity. Know-how and skills are being acquired 
in collaboration with industrial and research institutes, and 
the results thus achieved are quite valuable. The Company 
is making every effort to expand Swedish activities in this 
field due to the fact that decisions must be made regarding 
the creation of new enrichment capacity in Western Europe 
within the next year or so. 

Reprocessing Nuclear Fuel 

Services within this field are being marked in Europe by 
United Reprocessors GmbH which has English, French and 
German owners. United States companies are doing virtual
ly no marketing in Europe at present, and United Reproces
sors can thus be said to enjoy a virtual monopoly on the 
European market. It has been decided that the jointly owned 
Eurochemic will cease operations in 1974, after which an ex
tensive and expensive disengagement programme will be car
ried out. This programme will include studies and measures 
taken with regard to the disposal of radioactive waste. The 
Company, which is the Swedish shareholder in Eurochemic, 
believes that keeping abreast of these projects is quite impor
tant. One way in which the Company keeps up to date on 
the question of collaborative industrial activity within Eu
rope is by participating in industrial preprojects. 

Research 

The Company's long-term research, which will be financed 
mainly by the Swedish Board for Technical Development 
(STU) and the Research Councils, has suffered during the 
year because of further reductions in appropriations. Gene
rally speaking, competition for grants is very stiff, and the 
Company is at a competitive, disadvantage due to the fact 
that grants made to the Company must cover both salaries 
and basic costs while grants made to academic institutes do 
not generally cover these expences. Today, STU has a gene
ral requirement calling for a well-documented industrial 
need for the research in question. This requirement has 
forced the Company to adopt more short-term orientation 
of STU-funded projects. 

The only research activity that could be carried out during 
the year with uncharged real resources was within the scope 
of so-called long-term nuclear engineering research. Other 
research funded by STU, just as the research funded by the 
Swedish Natural Science Research Council and the Swedish 
Atomic Research Council suffered a sharp reduction in ap
propriations. Total appropriations for 1972/73 amounted 
to only about SKr 7 million, i.e. SKr 0.7 million less than 
that received for 1971/72. These figures do not include 
grants for developmental work on uranium enrichment 
which STU is expected to allocate to the Company on the 
basis of a special parliamentary resolution passed in the 
spring of 1972. 

Physical research was particularly hard hit by reductions 
in appropriations during 1972. Within solid physics, the 
Company has continued to study lattice vibrations in 
crystals and the motion of atoms in liquids using the neu
tron spectrometers at R2. At the Van de Graaff (VdG) 
laboratory efforts to acquire vital technical data associ
ated with fission processes have been continued. 

Moreover, ion beams from a VdG accelerator have 
been used in a new research project in order to provide 
quick material damage of the type expected in connec
tion with the exposure of cladding material in fast re
actors. 

After making minor changes in the accelerator, it was 
possible — probably for the first time anywhere in the 
world — to make radiation/chemical investigations using 
proton pulse radiolysis. In conclusion, it might be men
tioned that during the year a proton microprobe was 
installed which focuses the accelerator beam on a very 
small surface, thus making possible spot analyses of 
impurities in metal surfaces. The proton microprobe 

The 50 MV materials testing and research reactor R2 was equipped 
with new periferal equipment in 1972. The pictures show a neutron 
diffractometer which is used for crystal structure studies of organic 
compounds by a research group, belonging to the Research Council 
for National Science. 

Neutron beams from the reactor are used by research workers 
belonging to Atomenergi and to various technical and scientific 
institutes engaged in materials and nuclear physics research. 
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thus supplements other types of microprobes in a num
ber of respects. 

New experimental equipment has been prepared for 
studying fundamental processes in rare-gas-driven magne-
tohydrodynamic (MHD) generators. Know-how in the 
MUD field is also utilized in basic developmental work 
being carried out in the application of MHD methods to 
mctallurgic processes. Examples include the control 
and agitation of molten metal and the separation of slag. 

During the year, a measurement probe was developed to 
map the presence of different elements in drilled holes. The 
sensing element is a high-resolution germanium detector 
used to measure gamma-ray radiation induced by a neutron 
source incorporated into the probe. 

Among the more fundamental corrosion studies, two 
are worth special mention - investigation into the physical 
processes involved in basic stress corrosion in steel and di
rect measurement during operation of the electromechanic
al corrosion cycles. 

In the water chemistry field, deposition of boiler water 
impurities has been studied in a new high-pressure circuit. 
Within applied thermodynamics, electromechanical mea
surements have been made on a water system at tempera
tures of up to 350°C. These had two purposes: a) to provide 
an experimental check of the theoretical values of equilib
rium constants used for corrosion cycles and b) to develop 
reliable electrode designs. Similar measurements have also 
been carried out on salt melting systems at temperatures of 
up to 500°C. Their purpose was to obtain fundamental 
data about the corrosion of metals in the mixtures of 
melted salts encountered in soda recovery boilers and cer
tain steam boilers. 

The microprobe below belongs to the materials research centre at 
Studsvik. It is used for the non-destructive analysis of a variety of 
materials. Elements with atomic numbers between 5 and 92 can 
be registered. An example of the measurements performed is the 
determination of the percentage and distribution of uranium in 
the Billingen aluminium shale at Ranstad. 
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Safety and Environment 

The safety and environmental programme discussed during 
the previous year, and which was to have cost no more than 
SKr 20 million, was implemented during 1972 in a some
what modified form as compared with the original proposal. 
The Government has appointed a special Delegation fortius 
research. During an initial two-year period, SKr 12 million 
will be put at the disposal of this Delegation by the power 
industry. It is expected that the Delegation's duties will ex
tend throughout four years. The Delegation will plan and 
place orders for urgent research projects within the fields 
of reactor safety and environmental protection. During 
1974, decisions will be made as to whether or not the eco
nomic scope of this undertaking will have to be expanded 
to meet future needs. 

The following projects were decided on when the Dele
gation started work in January of 1973. Preparatory emer
gency core cooling experiments for boiling water reactors, 
preliminary studies for combined blowdown and emergen
cy cooling experiments for boiling water reactors and 
pressurized water reactors, emission tests for power reac
tors and test methods for filters and monitoring instru
ments. AB Atomenergi has been made responsible for 
implementing these projects. 

Company contributions to the Government investigation 
dealing with close proximity of nuclear power plants to 
populated areas continued during 1972 and all essential 
background material has been obtained. The processing of 
this material in order to provide a final report has been 
delayed for various reasons. The first summary of the re
sults of this investigation, which will present the actual 
problems involved in close proximity of power plants to 
populated areas is not expected to be completed until the 
autumn of 1973. 

Experiments have been conducted during the year at 
Marviken dealing with the performance of a reactor con
tainment in the event of a pipe rupture in the primary 
system within the containment. These experiments are 
financed jointly by West Germany and the Scandinavian 
countries. This program has proceeded, for the most 
part, on schedule during 1972 and it is expected that tests 
will be concluded during April of 1973. An agreement has 
also been made with the United States Atomic Energy Com
mission about participation in this project. 

The processing of the data obtained and the reporting of 
the results of this series of experiments are expected to be 
completed by 1st October 1973. Even now, it is possible to 
ascertain, among other things, that condensation in the dry 
part of the containment plays a greater role than was as
sumed in the calculations — a positive factor from a safety 
point of view. Coniainment leakage has been measured 
using the conventional pressure test method. Experiments 
in which xenon 133 and methyl iodide (I 131) were added 
to pressurized air in the containment revealed that leakage 
during blowdown can be measured using the aforesaid 
radioactive nuclides. 

During the year, discussions were held with German 
safety authorities regarding continued collaboration in the 
field of reactor safety. In this connection, a working group 
has been set up to plan further experiments at Marviken. 

The Company has remained active within the Nordic 
Working Group for Reactor Safety (NARS). During the 
spring of 1973, this Group is expected to propose recom

mendations for the preparation of safety reports on 
nuclear power installations in Scandinavia, 

The Company has completed a number of consultant 
assignments for the Delegation on Atomic Energy Matters. 
The following were among the more extensive: an investi
gation of instrumentation within reactor containments, 
work on emergency core cooling problems in BWRs and 
work on criticality and safeguard matters. 

Consultant assignments made by ASEA-ATOM and 
power utilities included work on fire-protection engineer
ing problems that entailed checking drawings and experi
menting with cable fires. 

Consultant work has also been carried out on prob
lems involved in the scattering of radioactive matter and 
in the evaluation of different systems in reactor installa
tions with regard to safety. 

The Company has also carried out immission and 
emission tests at the request of various industrial compa
nies. For the most part, these tests have involved parti
culates, SC>2 and nitrogen oxides. 

During the year, the Company participated in an in
vestigative Committee appointed within the Royal 
Swedish Ministry of Communications. This committee 
was assigned the task of identifying oil carried in ships 
in order to determine from which ship oil contaminat
ing the seas was released. These efforts have produced 
a method that enables remnants of oil in unloaded 
tankers to be marked for subsequent- identification by 
means of microscopic metal particles. The composition 
of these particles comprises a code that can be identi
fied using microprobe analysis. Field experiments con
ducted thus far have yielded promising results. 

The nuclear energy branch is a pioneer as regards the monitoring of 
waste discharge from industrial plants. Experience gained from 
emission measurements is also applied within other branches of 
industry. The figure shows Atomenergi personnel sampling gas 
from the stack of an oil-fired power station. 

The safety experiments at Marviken include the discharge of steam at 50 bars from the reactor pressure vessel into various levels of the contain
ment. Variations in pressure and temperature are mapped and the leak tightness of the containment checked. 

The pictures were taken in the same room before and after a blow out of steam. The cooling battery and the cooling tubes are intact while 
the ventilation ducts, cables and thin tubes have been demolished and the paint on the walls has peeled off. 
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Contract Work 

Income obtained from commercial activities rose consider
ably in 1972 as compared with 1971. This increase can be 
attributed, for the most part, to the extensive collaborative 
agreements mentioned elsewhere in this statement. These 
agreements covered a number of different fields, although 
part of this rise is attributable to an upswing in other sales. 
However, when comparing the 1972 turnover of SKr 30.7 
million and the 1971 turnover of SKr 20.3 million, it should 
be noted that significant numbers of invoices were written 
just before 1st January 1971 and just after the end of 1971. 

Reactor physics measurements in the KRITZ reactor 
where carried out for Combustion Engineering, a United 
States company. An extensive heat-and-flow engineering 
experiment was concluded during the year for CNEN — the 
Italian Governmental Atomic Energy Organization. 

Irradiation work in the R2 and Ågesta reactors as well as 
post-irradiation investigations at Studsvik have continued to 
provide substantial income. However, a certain reduction in 
the work-load at the R2 reactor is becoming evident. Efforts 
have been made to acquire new assignments in the fuel-test
ing field, with special emphasis on work involving a new 
testing method developed at Studsvik. This method enables 
the operational limitations of reactor fuels to be determined 
within a very short time. 

Contract research work within the corrosion field has 
shown a pronounced upward trend, particularly for non-

nuclear applications. Work carried out for Swedish steel 
mills concerning the corrosion resistance of various alloys 
at high pressures and temperatures can be mentioned as one 
example. One extensive investigation of the corrosion of 
stainless steel in soda recovery units has been ordered by 
the Swedish Corrosion Institute. 

Sales within the field of nuclear medicine have felt the in 
fluence of restrictions on investments in health and medical 
services. This applies to all product categories, although the 
trend was somewhat reversed for radiopharmaceutics to
wards the end of the year due, in part to the introduction 
of new products. 

Plans for a new radiopharmaceutic laboratory have been 
set in motion in anticipation of the situation expected to 
arise as a result of further applications within this field of 
rules set forth in the Drug Ordinance. 

A survey of marketing and production conditions within 
the field of radiopharmaceutics has been carried out. Profits 
attributable to Company activities in this field have been 
modest due chiefly to the fact that subsidized offerings 
made by foreign producers of radiopharmaceutics necessi
tate a certain amount of financial support. The Company 
has repeatedly notified the Minister of Industry of this 
situation in writing, although he has not yet taken an of
ficial position in the matter. Discussions with authorities 
and consumer representatives indicate that the domestic 
production of radiopharmaceutics will, in all probability, 
be absolutely necessary for health and medical services. 

Government grants included in operating budget 
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The demand for neutron irradiation and radiation 
sources for radiography rose during the latter part of the 
year. 

The increase noted towards the end of the year in the 
demand for neutron activation analysis could be attrib
uted primarily to the environmental-engineering and med
ical fields. In addition to analysis assignments, orders have 
been received for apparatus used for ion exchange separa
tion in connection with activation analysis. This apparatus 
was developed at Studsvik. 

Instrument sales rose sharply during 1972. Major pro
duct categories included instrumentation systems for re
actors and radiation protection instruments. Approximate
ly half of the invoiced goods and services were delivered 
abroad with the lion's share going to West Germany and 
Switzerland. Sales were increased by establishing collabo
ration with a number of distributors in Europe and Japan. 
Stiff competition prevails on instrument markets and the 
profitability of the various product categories has been 
closely followed up. As mentioned previously, a decision 
has been made to locate a training simulator for reactor 
operators at Studsvik. AB Atomenergi has set aside a plot 
of ground for this purpose and the future owner, AB 
Kärnkraftutbildning, has assigned AB Atomenergi the 
task of serving as building inspector during construction. 
The agreement states that the Company shall make certain 
personnel available on a consultancy basis for preparing 
training programmes as well as for other assignments. 

Training 

The Company has participated in a working group appointed 
by the Office of the Chancellor of the Swedish Universities 
(UKÄ). This working group has been assigned the task of 
making a report on higher education within the field of 
nuclear engineering. Due to the fact that Sweden's training 
installations are concentrated at Studsvik, the Company 
has proposed that a 9-week course should be arranged at 
Studsvik for forth-year students of engineering, and that 
this course should be followed by practical examinatory 
work. This course shall also be available for advanced train
ing of personnel already holding degrees and for interested 
university members. A majority within the working group 
is favourable to this proposal, but they wish to give priority 
to an expansion of the training resources at the Colleges of 
Advanced Technology in Stockholm and Gothenburg. Since 
it can be assumed that funds will be available from UKÄ 
for the expansion of training resources no earlier than the 
1975/76 budget year, the Company has decided to arrange 
a course at Studsvik in the spring of 1974. The primary pur
pose of this course will be to meet the accumulated need 
for advanced training within industry which - even now — 
is considered sizeable. 

Picture at upper left. The Foundation for Thermo-technical Research 
has commissioned Studsvik to study the corrosion resistance of 17 
different condensor tube materials exposed to Baltic water at 50°C 
for 10 000 hours. The results of the trials will be put into practice 
in connection with the planning of further power plants along the 
Baltic coast. The picture shows 4 identical circuits which are used 
for the trials. 

Picture at upper right. At the regional hospital in Linköping in
stallation has been completed of the computer based gamma cam
era system GANDALF, developed at Studsvik for radiological 
diagnosis. 

Lower picture. An extensive instrument complex for monitoring 
area radiation has been manufactured by Atomenergi and delivered 
to SIN, the Swiss Institute for Nuclear Research. It will be used to 
monitor the environment around the Institute's newly installed 
600 MeV proton synchro cyclotron. 
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Official Statements,"Etc Dissemination of Information 

During the year, the Company has issued statements con
cerning a number of investigations and Government Com
mittee reports on: 

- Proposals for laws governing more effective export 
controls for certain nuclear materials and formal pro
tection against the dissemination ofinformation about 
inventions etc that concern methods for producing 
certain fissionable materials 

- A Ministry memorandum entitled »Sweden's Supply of 
Nuclear Fuel» 

- A proposal made by the Association of Swedish Inven
tors for measures that would rationalize technical de
velopment and research 

- An investigation conducted by the Ministry for Civil 
Affairs on »Economic Administration of Land and 
Water» 

- A proposal made by the Nordic Council concerning the 
establishment of a Scandinavian accelerator centre. 

The annual Studsvik lecture was held on 12th September by 
the previous Chairman of the American Atomic Energy Com
mission, Professor Glenn T Seaborg. His lecture was entitled 
»Status Report on the Transuranium Elements». Moreover, 
ten major seminars on nuclear engineering subjects were held 
during the year. Invitations to these seminars were sent to 
industrial companies, power utilities and colleges of techno
logy. 

In collaboration with the Swedish Corrosion Institute, the 
Corrosion and Reactor Chemistry Section of the Company 
arranged an Information Day at Studsvik in October. This 
was attended by some 80 experts from Swedish industry and 
Government organisations. 

The Swedish Metallographers' Association held its autumn 
meeting on 24th November — a meeting that was arranged 
by the Physical Metallurgical Section of the Company. The 
day was devoted to modern methodology and Company 
personnel accounted for six of the 16 addresses. Some 150 
members participated in this meeting. 

A four-term course in marketing economics was started 
in February. Some 25 Company personnel are attending 
tins course which is being carried out under the auspices of 
Salaried Employees' Educational Association (TBV). This 
course represents one phase of the work being done to 
strengthen the Company's position on the market for 
nuclear-engineering products and services. 

At the international nuclear engineering trade fair — 
NUCLEX 72 - held in Basel in October, the Company par
ticipated together with sister Scandinavian organizations 
and companies under the collective name of »Nuclear 
Scandinavia». A joint exhibit was shown. Personnel from 
the Company were responsible for the coordination of 
tins Scandinavian project. The results of participation in 
tliis trade fair — one of the largest of its type — were, on 
the whole, very favourable. 

By showing an exhibit and presenting an address, the 
Company participated in the Swedish Technical Week 
held in Tokyo in February. The Company's line of 
nuclear-medicine products was displayed. 

The Company has also participated in exhibits displayed 
in connection with the Medical Research Days held in Hel
sinki in March, in the International Conference on Medi
cinal Physics held in Gothenburg in July and August in the 
Instrumentation Engineering Exhibit — IM 72 — held at 
the St. Erik's International Fair in Stockholm in October 
and in the Third International Fair for Corrosion and Sur
face Finishing - SCANCORR-72 - held in Gothenburg 
in October. 

A new publication entitled »Studsvik Technical News» 
has come out. It presents brief items of information about 
the products and services of AB Atomenergi. Four Swed
ish and English issues were published during the year. 

22 AB Atomenergi scientific/technical reports were 
issued during the year, and some 40 scientific and techni
cal journal articles and conference reports were published 
by Company personnel during the year. 

The R2 reactor at Studsvik is used for the experimental irradiation 
of fuel for gas cooled as well as for water cooled reactors. The 
picture shows a radiograph of the irradiation of HTGR fuel. 
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Personnel 

At the end of 1972, the Company had 1004 employees 
(1971:1041). The average number of employees during 
the year was 1023 as compared with 1070 during 1971. 
Of these, 240 (1971: 248) were blue-collar workers. A 
breakdown of Company personnel by work sites appears 
below: 

1972 1971 

Studsvik 
Stockholm 
Ranstad 

894 
27 
83 

904 
32 

105 

1004 1 041 

The Company's Joint Industrial Council in Stockholm 
ceased to function in connection with the concentration 
of resources at Studsvik. The Joint Industrial Council at 
Studsvik held six meetings; at Ranstad, four were held. 
In addition the combined Joint Industrial Councils held 
a conference in Studsvik. 

Current problems concerning Company programmes 
and personnel planning have been the subject of continu
ous discussion within the Joint Committees appointed 
by the Joint Industrial Councils. Moreover, Joint Com
mittees to deal with proposals, training, information dis
semination and dining room problems have been appoint
ed by the Studsvik and Ranstad Joint Industrial Councils. 

As a result of decisions made by the Government, 
about 50 employees were given notice at Ranstad where 
a gradual reduction of employee strength was ordered 
during 1972 and 1973. A special Committee made up of 
Company representatives and personnel organization 
representatives was formed in order to a) formulate the 
new organization by preparing job descriptions and 
selecting personnel and b) facilitate the finding of new 
positions for released personnel. This latter task was 
undertaken together with labour market authorities. 
Towards the end of the year, the major portion of the 
Ranstad-group personnel in Stockholm had accepted 
positions at Ranstad or Studsvik. 

Summary of Results 

Balance-sheet totals for Company activities conducted 
during 1972 as well as assets and liabilities as of 31st 
December 1972 are presented in the Profit and Loss 
Account and Balance Sheet that follow. 

Atomenergi participated in several exhibitions during 1972 pre
senting products and services provided by the company. 

The picture at the left shows Mr R Nilson, deputy managing 
director of Atomenergi (left), together with Bundesrat H PTschudi 
(right), inaugurator of the nuclear technology fair NUCLEX 72 in 
Basle. 

The picture on the right shows the AB Atomenergi display at the 
instruments fair IM 72 in Stockholm. 
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Profit and loss 
Income 
Expended grants-in-aid 
Subsidies to finance participation in 
international nuclear energy projects 
Research grants from the Swedish Board 
for Technical Development etc 
Contributions to joint projects 
Sales 
Interests received 
Miscellaneous income 

Expenses 
General administrative expenses 
Common nuclear energy work 

Thermal reactors, research and 
development 
International projects 

Fast reactors, research and 
development 
Long term applied research 
Extraction of uranium, research and 
development 
Other operation expenses 
Depreciation, writeoff of shares 
Interest paid 
Taxes 

Balance sheet 
Assets 
Current assets 

Fixed assets 

Liabilities 
Current liabilities 

Taxes payable 

Capital 

account 
For 1972 
lOOOSw.Cr. 

63 676 

2 067 

8 654 

8 498 

21 223 

795 
9 600 

116513 

3 710 

6 677 

28 393 

2 067 

3 062 

6 398 

7 814 

44 837 

12 633 

442 
480 

116513 

Dec 31,1972 
1000 Sw.Cr. 

33 666 

94 880 

128 546 

25 299 

136 
89 111 

14 000 

128 546 

For 1971 
1000 Sw.Cr. 

82 672 

2 386 

9 220 

995 
18 575 

994 
5 128 

119 970 

3 940 

4 201 

23 289 

2 179 

4 918 

6 010 

9 159 

48 851 

12 632 

4 332 

459 

119 970 

Dec 31,1971 
1000 Sw.Cr. 

30 254 

107 446 

137 700 

13 038 

162 
110 500 

14 000 

137 700 

Stockholm 18 April 1973 

BOALER 
Managing Director 



During 1972 AB Atomenergi has published 19 reports 
in its official AE series, which started in 1957. 
448. Low grade heat from thermal electricity produc

tion. Quantity, worth and possible utilisation in 
Sweden. 
J Christensen 

449. Personnel dosimetry at Studsvik during 1971. 
L Hedlin och C-0 Widell 

450. Deposition of aerosol particles in electrically 
charged membrane filters. 
L Ström 

451. Depth distribution studies of carbon in steel sur
faces by means of charged particle activation ana
lysis with an account of heat and diffusion effects 
in the sample. 
D Brune, J Lorenzen och E Witalis 

452. Fast neutron elastic scattering experiments. 
M Salarna 

453. Progress report 1971. Nuclear chemistry. 

454. Measurement of bone mineral content using radia
tion sources. An annotated bibliography. 
P Schmeling 

455. Long-term test of self-powered detectors in HBWR. 
M Brakas, O Strindehag och B Söderlund 

456. Measurement of the effective delayed neutron 
fraction in three different FRO-cores. 
L Moberg och J Kockum 

457. Applications of magnetohydrodynamics in the 
metal industry. 
T Robinson, J Braun och S Linder 

458. Accuracy and precision studies of a radiochemical 
multielement method for activation analysis in the 
field of life sciences. 
K Samsahl 

459. 

460. 

461 

462. 

463. 

464. 

465. 

466. 

Temperature increments from deposits on heat 
transfer surfaces: the thermal resistivity and 
thermal conductivity of deposits of magnetite, 
calcium hydroxy apatite, humus and copper 
oxides. 
T Kelén och J Arvesen 

Ionization of a high-pressure gas flow in a longgi-
tudinal discharge. 
S Palmgren 

The caustic stress corrosion cracking of alloyed 
steels — an electrochemical study. 
L Dahl, T Dahlgren och N Lagmyr 

Electrodeposition of »point» Cu I roentgen 
sources. 
P Beronius, B Johansson och R Söremark 

A twin large-area proportional flow counter for 
the assay of plutonium in human lungs. 
R C Sharma, 1 Nilsson och L Lindgren 

Measurements and analysis of gamma heating in 
the R2 core. 
R Carlsson och L G Larsson 

Determination of oxygen in zircaloy surfaces by 
means of charged particle activation analysis. 
J Lorenzen och D Brune 

Neutron activation of liquid samples aNlow tem
perature in reactors with Reference to nuclear 
chemistry. 
D Brune 


