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Study visit report

What:
Study visit 2for the EUproject BRILLIANT.

When:
28-29" of September 2016

Where:
The facilities of OKG, unit 3, Clab (Central Interim Storage), Asp6 Hard Rock Lalbprato
Canister Laoratory

Who participated:
This was the second study visit@skarshamn and the facilities of the nuclear cycle that can
be found hereThe group consisted of participants from Lithuania and Poland.

OKG was represented by Annika Karlssoommunicator, an&melie Johannesson and
Thom Rannemalnengineeworking with the decommissioning

SKB was represented by the communicators Maria FornandergtEia Hallat Asp6 Hard
Rock Laboratory and Stefan Bergli at the Canister Laboratory.

The municipality of Oskarshamn was reggeted byMr Ted Lindquist, Marketing Director
and coordinator for the association of Swedish Municipalities with Nuclear Facilities

Reason for the study visit:

Oskarshamn is the oldest Swedisim u c | ear communi t ybhewi t h 3 BWR
municipality of Oskarshamn is well known as an ecologically consaommunity with a lot

of fiecological farmso around. It is a perfec
Oskarshamn has a special strategy to become a leader in environmental friendly nuclear
technologies.
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The municipality of Oskarshamniisvolved in the BRILLIANT project through special
cooperation between KTH and Oskarshamn. Oskarshamn is involved in its capacity as owner
of Nova Center for University Studies, Research and Development (Nova). The municipality
of Oskarshamn and Nova hosteeé following activities:

- Reactor O3

- Interim Storage of all Swedish spent fuel

- Hard Rock Laboratory (500 m under the ground), which is a model of the geological
disposal site

- The Canister Laboratory
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This is what the system for dealing with Sweden 's radioactive waste looks like. The facilities that still
have to be constructed are indicated by dotted arrows.
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About the visits
OKGT rector O3

Communicator Anika Karlsson presented the background of the nuclear power plants located
in Oskarshamn, the current work and the plans for the future. Reactor O1 was introduced to
the grid in 1972. This reactor is in full capacity today. Reactor O2 was introduced4in 197

The owners of nuclear power plant OKG (E.on 54,5 % and Fortum 45, 5 %) have decided that
this reactor will not be started up. Reactor O3, as well as Forsmark 3, was built in 1985.
Sweden has not built NPPs after that.

A site visit at reactor O3 was maaded this was held by Annika Karlsson

In connection to the site visit at reactor O3 we also had a presentation abhwewthe
prerequisites and thggcomng decommissioning of units O1 and O2. The presentation was
held by the engineers Emelie Johannesson and Thom Rannérh@ns thefirst large scale
nuclear decommissioning projectSwedenDecommissioning is a lot different than
operationi moving from producing energy to producing wasteence a cultural change is
neededDecommissioning of O1 and @&approximately 250 000 tons matetialhere about
10 % is radioactive, thus about 90 %m@radioactive The decommissioning osists of

eight steps;

I I 1 IV v vii Vi
Initial Defueling | Inventory | Deconta- | Dismant- Clearance Site

Planning & mination ling and Clearan-
Charac- Demo- (o]
terization . lition
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Clab 1 Central Interim Storage

Communicator Maria Fornander introduced u€tab, the Central Interim Storage Facility

for Spent Nuclear Fuel, which is located at Simpevarp ted®kilometers north of

Oskarshamn. This is where all the spent nuclear fuel from Swedish nuclear power plants is
kept while waiting for the final repository to begin operatiBgB, the Swedish Nuclear Fuel

and Waste Management Company, is engageteimtanagement and disposal of all

radioactive waste in such a way as to ensure maximum protection for people and the
environment. The owners of the power companies operating the Swedish NPPs are the owners
of SKB. The operations are financed by the NucWaste Fund.

After five years use in a nuclear power station the nuclear fuel is spent. Initially the spent fuel
is stored in the nuclear power plant, but after about a year it is moved to Clab. During interim
storage it is kept in deep storage pools aBuneters below ground in the rock. Covering

the fuel with eight meters of water shields against radiation and cools down the hot fuel. In
time the radioactivity wanes and the fuel is therefore easier to manage when disposed of
finally in the Spent Fuel &ository SKB plans to construct at Forsmark.

Today there are just under 6,000 tonnes of spent nuclear fuel in interim storage in the facility.
It is monitored and checked continuously. Shortly after 2000 the facility was extended and
today it has a permior the interim storage of a total of 8,000 tonnes. At the beginning of

2015 SKB applied for a permit from the authorities to store up to 11,000 tonnes.
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The communicatoEva Hallguided us at the dresshearsal for the final repository.

SKB6s underground hard rock | aboratory at
research about the final repository for spent nuclear fuel is taking place. This is where SKB
test different technological solutionmsfull scale in a realistic setting.

The Asp6 Laboratory is a unique research facility and there are only a few like it in the rest of
the world. Almost 500 meters underground, SKB conducts experiments in collaboration with
Swedish and international expge This research means that they can study the interaction of
bentonite clay and copper canisters with the rock in realistic conditions. Here experiments are
made to identify the role of the rock as a barrier. This can, for instance, concern how the rock
slows down the movement of radioactive substances or how microbes affect conditions at this
depth.
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SKB i Canister Laboratory

¥ Oskarshamns
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General Overview of Nuclear Sweden
BRILLIANT- visit 2016

First of all we were welcomed by Ted Lindquist, Marketing Director of the municipality of
OskarshamnHe is also the codmatorfor the association of Swedish Municipalities with
Nuclear Facilities

At the Canister Laboratory we were welcomed3{B bythe communicator Stefan Bergli.

Before the spent nuclear fuel is dejpes in the Spent Fuel Repository it will be encapsulated
in cast iron and copper. SKBO6s Canister Labo
technology that will be used for the encapsulation.

The canisters are nearly five meters long and just @ve meter in diameter. The shell
consists of a bottom plate, a tube and a lid and forms &é&rBmeter thick copper casing to
protect against corrosion. Inside the canister is an insert of nodular cast iron to provide the
structural integrity required
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Tests are carried out at the Canister Laboratory to fine tune the technology forgviiaédi

bottom plates and the lids to the canisters. The methods we are going to use to inspect the
components of the canister and the welded joints are also developed and demonstrated here.
The method that will be used to seal the canister of spent nfioét#s called friction

welding or more specifically friction stir welding. This was developed in the early 1990s by

Britainds Welding Institute (TWI) which in p
specifically for welding copper.

The principle offriction welding is relatively straightforward. A rotating conical tool is

inserted in the joint between the components that have to be welded. The material around the
tool is heated by the friction to about 850 degrees C and softens. The tool is fieeh shi
forwards in the direction of the joint. The metal in its wake is pressed inwards to form a
homogenous welded joint.

To make sure that the welds and the rest of
standards, they are inspected using sevenablestructive techniques that have also been
developed and tested at the Canister Laboratory. Ultra sound is the principal method for non
destructive testing of welding. This is supplemented-bgyxand inductive testing, ET or

Eddy Current Testing.

Next step:
Thethird study visit to Oskarshamn will take placetle early spring of 2017


http://www.skb.com/research-and-technology/laboratories/the-canister-laboratory/#http://www.skb.com/wp-content/uploads/2015/06/FSWmontage1.jpg
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Slutférvaring lockar bestkare

OSKARSHAMN Onzdsg 18.34 uppdstered Onadeg 18.37

_ . e
Studiebesdket i Oskarshamn inleddes med information och rundvandring | SKB:s kapsellaboratorium.
FOTO: IMMY LARSSON

Hur tas kédrnavfallet om hand i Sverige, och hur ar
det att bo och levai en kidrnkraftskommun? Det far
besdkare fran Polen och Litauen svar pa under ett
studiebesok i Oskarshamn.

JIMMY LARSSON

Pi onsdagsmorgonen fick de utlindska besékarna en
rundvandring i SKB:s kapsellaboratorium i Oskarshamn. De
kommer fran forskningsinstitut, foretag och myndigheter i Polen
och Litauen. Aven den polske ambassadéren i Sverige &r pa plats.

- De far en presentation kring hur SKB jobbar och hur hela
kérnkraftscykeln ser ut i Sverige. Informationsbiten &r valdigt
viktig fér dem. De vill veta hur kommunikationen med
allminheten ser ut, siger Eva Hjilmered, projektsamordnare pa
Nova.

Under tva dagar i Oskarshamn ska den 13 personer stora
delegationen iven bestka mellanlagret Clab, Aspdlaboratoriet
och kiarnkraftsreaktormn O3.

Ostra Sméalands Nyheterna 20160928
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September 28, a visit to the Oskarshamn

Ambassador Wiestaw Tarka took part in a study visit in the center of the research and production
of nuclear energy in Oskarshamn.

In the delegation from the Polish side participated representatives of National Consultative Point,
National Centre for research and development, the State Agency of atomic energy, National Centre
for nuclear research and energy companies Enea and Tauron. During the visit, the Ambassador noted
the research on radioactive waste storage Canister Labolatory and only in Sweden the underground
warehouse for storage of spent nuclear fuel in SKB Clab. At the end of your stay in Oskarshamn

organizers presented located on 450 m site drops quickly lab Aspdlaboratoriet-art techniques for
securing radioactive waste.

Website of the Polish Embassy in Sweden 20160930



