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LOCA stands for Loss Of Coolant Accident. 
The scenario is that a pipe at the bottom of 
the reactor is leaking and an accident has 
ocurred. To find out what happens when 
water cooling is insufficient, Studsvik Nuclear 
has built a test rig on behalf of the United 
States Nuclear Regulatory Commission in 
collaboration with an American laboratory. 
The equipment can simulate the sequence 
of events when the water temperature rises 
to 1 200 degrees Celsius. 

“So far we have run tests on nonirradiated 
material,” says Hans Johansson. The events 
are as expected and we see what happens 
when there is a “burst”. By simulating 
different temperatures we can measure and 
analyse what happens when the hole in the 
fuel rod arises and we test different ways of 
cooling down the rod.” 

Four live tests on irradiated material are 
planned in the new year. After that it will 
be possible for Studsvik Nuclear to carry 

out tests on behalf of other stakeholders, 
such as fuel manufacturers. 

“This is an exciting opportunity for us,” 
says Hans Johansson, who has followed the 
project for several years. “We gain new know- 
ledge ourselves and we can offer customers 
tests of their products using our equipment.”

The rig is flexible, which means that it 
can be moved out of the test cell after a 
completed test. The simulations take 
almost 30 minutes and are carried out in a 
furnace that is heated with infrared light. 
After the simulation, mechanical tests are 
carried out to see how high a load the 
affected fuel rods tolerate. 

Preparedness for handling LOCAs

The test rig in the cell is small, 1x1 meter. The furnace is heated by infrared light.
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What happens in the reactor core in the event of a LOCA? This is exactly what 
Studsvik Nuclear is now investigating. A test rig was built to follow what happens 
to the fuel rods if coolant leaks and the water temperature rises.



� STUDSVIK NEWS N0 3 | DECEMBER 2009 5

network are working on and are interested 
in, regarding Gen IV research,” continues 
Jonas Eskhult.

The seminar, which was held at Studsvik, 
was the first occasion when all stakeholders 
met. The aim was to share knowledge and 
information on the subject of Gen IV 
research. During the two days there were 
plenty of opportunities for participants to 
show what is in progress and to discuss 
future aims. We at Studsvik have created a 
Gen IV web page www.studsvik.se/
Generation IV .

“Many European countries are very active 
and have substantial backing,” notes Clara 
Anghel. The idea is that we will meet once 
a year and next time will be in Finland.” 

This is what the organizers Clara Anghel, 
Sofia Björnsson and Jonas Eskhult said after 
the popular and successful seminar at 
Studsvik at the end of October. It was a 
two-day gathering of 50 representatives 
from the Nordic academic world, the 
Finnish partner VTT (Technical Research 
Centre), representatives of the steel 
industry, and representatives of the nuclear 
power industry in Sweden, Finland, 
Norway, France, Belgium and Germany.

The predecessor of the forum; GEN4FIN, 
is in Finland and on that basis Studsvik is 
now working together with Vattenfall, the 
Royal Institute of Technology (KTH) and 
Chalmers Institute of Technology to survey 
ongoing Gen IV activities at Swedish 
universities, institutions and companies. 

“This year we have mainly concentrated 
on identifying what the members of the 

“The aim of the seminar is to build a sustainable 

network in the Nordic Nuclear Materials Forum 

project for Generation IV research, NOMAGE4. 

GEN IV reactors in brief 
The interest in new nuclear power 
means that many older reactors 
need replacement. All Swedish 
reactors used today belong to the 
second generation, where light 
water reactors are most common. 
The third generation reactors started 
to be built in the late 1990s. The 
first European reactor is now being 
built in Olkiluoto in Finland. The 
great difference is that they are 
more efficient in producing electricity.

Major international cooperation 
is now in progress to develop the 
next generation of reactors; 
Generation IV. It is hoped to be able 
to introduce them around 2030. 
The research program is being run 
through the Generation IV Inter- 
national Forum (GIF), of which 
EURATOM is a member. Several EU 
projects are also in progress to 
develop the GEN IV concept.

All GEN IV reactors work at 
higher temperatures, which imposes 
high requirements on the materials 
to be used. Other types of coolants 
will be used, such as helium, lead, 
supercritical water, sodium and 
other salts.

The idea is to be able to put 
reprocessed high-level waste from 
ordinary reactors into the fourth 
generation fast reactors, where after 
being processed it will be transformed 
from long-lived waste needing 
terminal storage of 100,000 years 
to relatively short-lived waste  
(500- 1,000 years terminal storage).

The first meeting for interna-
tional research cooperation was 
recently held at Studsvik. Read 
more about it in the article. 

First Nordic seminar on Gen IV

Gen IV

Photo: Studsvik 

Seminarians

SeminariansClara Anghel, Jonas Eskhult and Sofia Björnsson
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Almost all 24 SCIP II members have signed the contracts that will secure 

the work of the project in the coming five years. The member countries 

together are investing over SEK 70 million in the international fuel test 

program.

Marketing manager Hans Johansson at 
Studsvik Nuclear is pleased that the 
contracts have been signed and the 
number of members increased. 

The forerunner, SCIP I, was concluded 
last summer and a new five year period is 
now starting for the Studsvik Cladding 
Integrity Program. The SCIP conducts 
studies on hydrogen-related failure 
mechanisms for fuel cladding. 

“We presented the continuation of SCIP 
II as early as last autumn,” continues Hans 
Johansson. “At the subsequent two mee- 
tings our program was accepted and is now 
well defined for the coming five-year period.” 

He relates that extensive work lies behind 
the prestigious OECD project run by Studsvik 

Nuclear since 2004. Apart from extensive 
experiments, the work consists of studies of 
older data and development of suitable test 
methods and knowledge transfer.

“It is a great advantage to have another 
consecutive period in which to realize our 
work,” he notes. Two of the new members 
are from Russia and Japan and I interpret it 
as evidence of this being an interesting area 
and that we have been successful in our 
results from the start.”

The first meeting of SCIP II was in the 
middle of November. About 50 representa-
tives from more than 12 countries met at 
Studsvik for two active days with work-
shops, reports on the last program, a 
presentation of the emphasis of the coming 
years and finally a short decision-making 
meeting. 

A year ago Studsvik acquired the con- 
sulting company ALARA Engineering 
AB. In September this year Gunnar 
Wikmark took over as President after 
Klas Lundgren, who founded ALARA.

Gunnar Wikmark is moving from Westing-
house Electric in the USA, where he has 
worked for three years as a specialist in 
materials and fuel technology. 

“I had plans to move home from the 
USA, and when the offer came it was 
exactly what I had wished for,” says 
Gunnar Wikmark. “A wide-ranging job 
with great breadth in the areas I am most 
interested in.”

The main workplace is ALARA’s office in 
Västerås, which the subsidiary shares with 
Studsvik Scandpower. But he will spend at 
least one day a week at Studsvik.

“Neither Studsvik nor ALARA are new to 
me. Three years ago I worked as marketing 
manager at Studsvik Nuclear and before 

that as a consultant and president of a 
small company, Advanced Nuclear Technology. 
They in turn worked on contracts together 
with ALARA.

Gunnar Wikmark is an associate professor 
of chemistry and is keen to work in this field, 
in parallel with fuel and materials technology.

“I hope also to be able to contribute to 
making our modelling software more known 
and in demand.”

Measures to increase demand for ALARA’s 
advanced consulting services are also on his 
list of tasks. 

The contacts Gunnar Wikmark established 
in the USA will be of good use to him in his 
new job as President.

“I am bringing many experiences home 
with me concerning how the American 
nuclear power market works. There is great 
potential in the USA for developing our 
consulting operations on the basis of 
European experience,” says Gunnar Wikmark.  

Increased member- 
ship of SCIP II 

New President for ALARA Engineering

Gunnar Wikmark, President of ALARA
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Some 10 employees of Studsvik 
Nuclear are just now surveying and 
measuring the radioactive content at 
the Ranstad site, outside Skövde. 
Uranium-bearing shale was mined in 
the open cast mine adjacent to the 
industrial plant in the 1960s. 

The present owner, Ranstad Industricen-
trum AB, has decided after consultation 
with the regulatory authorities to survey 
and later remove radioactive contamination 
from the uranium mining period at the 
plant. In the long term the owner of 
Ranstad Industricentrum, Bengt Lilljha, 
wants to continue to use the facility and 
develop a small-scale and robust industrial 
area on the site. 

Arne Larsson, who is head of Studsvik 
Nuclear’s consulting operations, relates that 
the survey work was started in spring 2009. 

“We started the work by drawing up a 
decommissioning plan for the entire 
industrial area. This plan describes how the 
surveying and decommissioning work is to 

Studsvik Germany has more or less 
completed a project that covers 
manufacture and installation of a 
system for compensation of magnetic 
fields worth over EUR 460,000. The 
customer is the Karlsruher Tritium 
Neutrino Experiment (KATRIN).  

Studsvik’s assignment was to design and 
install the system. The order also includes 
support and two vertical mobile service 
platforms.

The system is built up of aluminum air 
coils and its purpose is to compensate the 
earth’s magnetic field. The work required 
15 tonnes of treated material. The vacuum 
tank weighs 200 tonnes and is 24 meters 
long, with a diameter of 10 meters. 

It took eight months to design and install 
the system around the large vacuum tank.

Studsvik has also drawn up the docu-

mentation for the system, a job that took 
from October 2005 to May 2006. In 2006 
Studsvik manufactured collecting trays for 
any oil leakage from the container. These 
trays measure about 400 square meters 
and are installed under the main spectro-
meter. 

The KATRIN experiment was designed to 
measure the mass of neutrino electrons 
with a sensitivity of 0.2 eV. This is the next 
generation of tritium experiments for 
radioactive decay, which are being carried 
out with higher precision than has ever 
been done in earlier experiments. 

KATRIN is a collaboration project in 
which a considerable number of European 
and American institutions are participating. 
At present some hundred scientists, 
engineers, technicians and students are 
involved in the work. 

be conducted and the objective of the 
entire project,” he says.

Historical facts were gathered, the 
existence of any radioactivity was measured 
and interviews were carried out, which 
were summarized. A plan for the continued 
decommissioning was then drawn up in 
case of radioactive material being found.  
The work was carried out under the 
leadership of Studsvik’s project manager, 
Karin von Kronhelm, in close cooperation 
with the customer. 

At the end of September this year 
Studsvik started measurements of the 
buildings. The scope of these will be 
determined by the risk profile set up for 
each building. In the course of the project 
the measurements will be evaluated and 
the decommissioning plan adjusted on the 
basis of the results found. The first phase of 
measurements will continue until January 
next year. 

The result of the survey, together with 
the authorities’ decision, will determine 
whether it is possible to retain and develop 

a robust industrial area for the benefit of 
the local community or if everything should 
be demolished and a green area established.

This type of contract is nothing new for 
Studsvik. We have a high-level of compe-
tence in the decommissioning area that in 
this project also includes gathering and 
managing measurement results and 
evaluating other survey findings. 

“Right now we are in a very exciting 
phase that will be of great benefit to the 
Ranstad project and coming projects,” 
concludes Arne Larsson. 

Survey of old uranium 
mine 

Studsvik in high-tech  
project 

Karin von Kronhelm is measuring
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SOGIN, Società Gestione Impianti Nucleari, 
is the company that is managing the 
decommissioning of the Italian nuclear 
power plants. 

The organic waste is mostly combustible, 
for example protective material, wood, 
polymers and operational waste. But 
lubricating oils and active carbon are also 
included in the waste.

“The first contact with SOGIN took place 
about ten years ago. It has been a long 
process that has now resulted in this 
extensive contract for us. At the end of 

November we will have reached the end of 
the first of three phases,” relates Anders 
Stenmark, who is the project manager.

“In the first phase we have presented 
what we can do, our quality control system 
and provided SOGIN with extensive 
documentation about Studsvik. The 
requirement is that we can show that we 
are a competent supplier of this type of 
waste management.

“The second phase, which will last for 
twelve months, is a form of quality phase. 
We must secure and inspect the waste 

The first delivery of waste reached 
Studsvik’s new metal recycling facility in 
Workington, UK, in early September. 
Twelve containers loaded with low-level 
metal waste were rolled in.

“This is a milestone for us,” says Sam 
Usher, President of Studsvik UK. “Now we 
are bringing the facility into operation, 
thereby offering the British market a new 
possibility of treating low-level metal 
waste.”

accurately to be able to plan how we are to 
manage it. We may perhaps have to adapt 
something in our incineration facility. That 
and other questions may come up and 
need to be solved during this phase. 

“The third and last phase is for a 
two-year period. It will start by Studsvik 
arranging transportation of the waste from 
the Caorso nuclear power plant in Northern 
Italy to Studsvik’s facility in Sweden. 

“After this we will start to process the 
waste. The residual products left after 
volume reduction will be sorted, packed 
and shipped back to the customer,” 
continues Anders Stenmark. “When our 
work is completed we will summarize it in a 
final report to SOGIN.”

Italy has decided to decommission all its 
nuclear power plants. This may mean that 
Studsvik will win more contracts in Italy. 

“We are of course hoping that we can 
get more contracts in this area since 
Studsvik’s long experience of volume 
reduction of low-level combustible and 
metallic waste should be attractive for 
Italy,” says Anders Stenmark. 

Studsvik and the Italian company SOGIN have signed a contract for 
treatment of 270 tonnes of organic low-level waste. The order is worth 
about SEK 73 million.

Treatment of low-level 
waste from the Caorso 
plant in Italy

First delivery to 
Studsvik MRF

He is very pleased with the cooperation 
with regulatory authorities and the way a 
structure to deal with metal waste has 
been created.

Studsvik MRF is the United Kingdom’s 
first nuclear facility for 20 years. The first 
delivery came by train from the UK 
low-level waste storage facility. 

The process starts by categorizing the 
metals and reducing their volume. After 
that the waste is sand blasted to remove 
radioactivity. At the next stage the metal is 
compacted to further reduce volume. Clean 
metal is recycled and the residual products 
are sent for final disposal. The first delivery to the MRF-facility.

Dick Raaz, President of LLW Respository Ltd and Sam Usher President of, Studsvik UK

Photos: Studsvik
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Studsvik sells  
PDM to American 
Landuaer

The American company Landauer 
is buying Studsvik’s personal 
dosimetry operations. The American 
company provides dosimetry services 
to 1.6 million people, and is one  
of the world’s largest in the area. 
Studsvik’s operations lead the 
market in Sweden, providing 
dosimetry services to 6 000 people. 

Studsvik has successfully run the 
operations since they were taken 
over from the Radiation Protection 
Institute in 1999. Personal dosimetry 
is not, however, part of Studsvik’s 
core business, making it natural to 
seek a new home for the operations. 

“As a specialist operator 
Landauer is in a unique position to 
develop the operations in the long 
term,” says Studsvik’s President and 
CEO Magnus Groth. 

The laboratory in Solna is the 
largest independent laboratory for 
personal dosimetry in Sweden and 
has about 500 active customers. 
The majority of the customers come 
from medically related operations 
such as hospitals, dental clinics and 
veterinarians. 

“We see growth potential in the 
Swedish market for radiation dose 
monitoring, above all in the nuclear 
industry, and we are very pleased to 
have the chance of acquiring such a 
high-quality and well-run personal 
dosimetry lab,” says Bill Saxelby, 
CEO of Landauer.

Landauer has been offering com- 
plete services in dosimetry for over 
50 years to hospitals, health care 
centers, dentists, universities, 
national laboratories and other 
industries where radiation is a 
potential hazard for employees.  
The company manufactures different 
types of measuring instruments to 
detect radiation. It then distributes 
the instruments to and collects them 
from customers, and analyses and 
reports the measurements obtained. 
The company operates in the USA, 
Canada, Brazil, Mexico, France, the 
UK, Japan, China and Australia. 

Tank 48 contains legacy radioactive waste 
in liquid form. The problem with the liquid 
is that it has a high content of organic 
tetraphenylborate compounds. This organic 
material cannot be treated in the processes 
used today by SRS for treating wet waste. 
Consequently in 1998 the tank was 
removed from the treatment program run 
by SRS in its waste tanks. Being able to 
return this tank to operation is critical for 
reasons of space. 

SRS will erect a THOR facility to treat the 
waste in tank 48. TTT will work on the 
project for three years.

“Our proprietary technology has once 
again proved to be the safest and most 
cost-effective for solving long-term 
waste-flow problems. We thank everyone 
who was involved in the strict selection 
process and look forward to returning tank 
48 to operation”, says Lewis Johnson, Presi-
dent of Studsvik USA.

SRS stores radioactive waste from 
chemical separation processes in some 50 
underground tanks. The waste is both in 
solid and liquid form: insoluble solid 
chemicals and water-soluble salts.  
The process used by SRS uses evaporation 
to successively reduce the waste volume. 
SRS has used this method to reduce the 

140 or more million gallons of radioactive 
waste generated by the processes to the 
present 36 million gallons. 

In Studsvik’s proprietary technology  
for treatment of wet waste, THORSM, 
radioactive material is heated up without 
any air supply, which starts a form of dry 
distillation, called pyrolysis. The process 
divides the material into different  
constituents that are then dealt with.  
The radioactivity remains in metal oxide, 
which has good properties for storage.

The radioactive material treated and 
stored by SRS derives from the American 
defense program and the USA’s non- 
proliferation efforts. SRS also develops  
and applies technology to improve the 
environment and treat radioactive and 
hazardous waste from the cold war. 

The US Department of Energy’s facility for treatment 
and storage of radioactive material, the Savannah River 
Site (SRS), has chosen Studsvik-developed THOR tech-
nology to deal with difficult-to-treat waste in one of its 
waste tanks. The contract, signed with Thor Treatment 
Technologies (TTT), in which Studsvik holds a 50 per 
cent interest, is worth up to USD 55 million.  

Svannah River 
Site investing 
in THOR
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WiN held its annual meeting at Studsvik
Women in Nuclear (WiN) Sweden held 
its annual meeting at Studsvik on 5-6 
November, with about thirty in 
attendance.  

The first day was devoted to seminars, 
during which Anna-Maria Alvarez, Studsvik, 
described the ongoing international SCIP 
project to study the behaviour of fuel 
cladding in LWR reactors. Arne Larsson, 
also from Studsvik, described the design 
and planning of a new pyrolysis facility for 
treatment of residual waste from the fuel 
factory in Västerås. Mona Eriksson and  
Tim Lundström from the nuclear training 
and safety company KSU presented how 
KSU develops its methods.

Day two started with a study visit to 
Studsvik’s facilities.

The last item on the program was the 
annual meeting. Monica Bowen-Schrire, 
Vattenfall Power Consultant AB (picture) 
was re-elected as Chair. Other members of 
the board are from OKG – an E.ON 
Company, SKB – Swedish Nuclear Fuel and 
Waste Management Co, Ringhals, KSU – 
Nuclear Training and Safety Center, 
Vattenfall NPP Ringhals and Studsvik.

About WiN
WiN’s aim is to contribute to providing 
objective and fact-based information about 
nuclear technology, radiation and radioac-

tive waste to the general public, particularly 
groups who have less trust in nuclear 
technologies. 

WiN Sweden has about 230 members. 
WiN Sweden is part of WiN Global, which 
has over 3000 members in 68 different 
countries.

Read more at www.win-global.org and 
www.winsverige.se 

Press conference 
in Brussels
On 14 October the Swedish nuclear power 
industry organized a press conference in 
Brussels in which about ten journalists 
participated to learn more about the 
industry and the issues we are facing today. 

The conference was held at the European 
nuclear industry’s trade association 
FORATOM. Peter Faross from the Directorate 
General (GD) for Energy and Transport 
presented the EU view of nuclear energy, 
after which the participants could discuss 
this with the Commissioner responsible 
Andris Piebalgs. 

Magnus Arbell, President of Studsvik 
Nuclear, presented Studsvik’s methods of 

improving the nuclear industry’s utilization 
of resources and environmental impact. 
Magnus would like to see a coordinated 
regulatory code for transport and classifica-
tion of radioactive waste in the EU to make 
it easier for the industry to responsibly 
improve its opportunities for testing 
material, carrying out fuel measurements 
and treating waste. 

Others from the Swedish nuclear power 
industry taking part were Per-Olof Waessman, 
Chief Nuclear Officer, Vattenfall AB, 
Lennart Fredenberg, Senior Vice President, 
Chief CEO’s Office, E.ON Sweden AB,  
Peter Tuominen, Manager – Development 
and Communications, Fortum AB,  
Aziz Dag, Director BWR Fuel Products,  
Westinghouse Electric Sweden AB 

In mid-October Studsvik took part 
in the twelfth International 
Conference on Environmental 
Remediation and Radioactive 
Waste Management (ICEM),  
which was held this time in the UK. 
The program focused mainly on 
environmental remediation and 
radioactive waste management.  

More than 600 scientists, engineers, 
leaders, business representatives and 
representatives of public authorities 
from more than 30 countries met at this 
annual event. This year the conference 
was held at the Arena and Convention 
Centre in Liverpool.

The event took place from October 11 
to 15 and for Studsvik it was an 
opportunity to establish new contacts 
in the international nuclear arena. 
There was good scope for discussions 
with participants on new research 
findings and methods and new 
equipment. Many new project 
initiatives were taken and national and 
international regulatory frameworks 
were discussed. 

And what could be more appropriate 
than being entertained by The Mersey 
Beatles at the conference dinner?  
The band not only resembled their 
famous predecessors from their birth- 
place of Liverpool, they also sound 
uncannily similar to their idols. 

For Studsvik the conference was a 
great success. Interest is great in our 
waste management in Sweden and the 
United Kingdom. Our THOR technology 
also received well-earned attention. 

ICEM
International Conference on  
Environmental Remediation and 
Radioactive Waste Management. 

600 participants  
met at this year’s  
ICEM conference

Monica Bowen-Schrire

Ph
o

to
: S

tu
ds

vi
k



Season’s Greetings 
to all our readers



Studsvik AB
P.O. Box 556
SE-611 10 Nyköping, Sweden
Phone: + 46 155 22 10 00
Telefax: + 46 155 26 30 00
studsvik@studsvik.se
www.studsvik.com


