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SVAFO R2 Dismantling
Historical background

» AB Atomenergi ordered the facility by Allis-Chalmers (USA)
» Time of operation:1960 to 2005

» Three sister facilities were built; whereof two facilities are still in operation: Safari (RSA) and
Petten (NL)

» R2 and R2-0 reactors are in a three-part pond (150m?)
R2: 30MW, upgrade in 1969: 50MW
R2-0: 1MW

» Purpose: neutron experiments, material behavior
Test of fuel elements under BWR/PWR conditions

Isotope production for medical / industrial applications
BNCT radiotherapy

» 2010 Nuclear license transferred from Studsvik to SVAFO

» 2012 SVAFO R2 dismantling project started

» 2014 Decommissioning plan etc. approved by SSM

» 2014 Contract for dismantling and packing of the reactors (June)

» 2015 Completion. 3 pools were cleared from reactors R2-0, R2 and surroundings A
AREVA
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SVAFO R2 Dismantling
Scope of work

Dismantling / cutting of R2-0

Removal of all R2 support  pirection to north —

equipment
Dismantling / cutting of R2

Emptying of pools

Packaging, transport, H9/10 penetration
. th hi
documentation (et

Reactor R2

H3, H4, H5, HG, H7, HB
penatrations through liner _—\\.\~

» Project features

Reactor R2-0

Experienced Swedish H1 penetration
SUbSUpp“erS Pool cooling system

. . . . Poal
Reliable technical solutions ~ Penetraton e i of ek
. L Loop 1 & 2 penetrations {D be cut below water
Combined FAT & Training through liner
Concrete structure

Combining AREVA's expertise in D&D with the knowledge of the former
operators and with experienced Swedish on-site team securing effective

performance

Pool 3
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SVAFO R2 Dismantling

Radiological Characterization
» up to 100Sv/h expected

Dose rate
<=1 mSv/h

T,

Dose rate
>=1 Sv/h

LHL

L mn |

FL
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SVAFO R2 Dismantling
Waste Routes

» Waste Route 1: DR > 2 Sv/h
» Waste Route 2: DR 2 mSv/h ... 2 Sv/h

» Waste Route 3: DR <2 mSv/h

Baskets for WR 1 Cassettes for WR 2 Handling according to WR 3

= Size: @ 160mm x 760mm =  Size: 810mm x 810mm x 800mm = Max. size: 2.500mm x 1.000m x 1.000mm

= Weight: max. 25kg load =  Weight: max. 3.400kg = Lifting, rinsing and packing in plastics

= Under water loading = Under water loading = On air handling

» 7 baskets, 87kg » 24 cassettes, 8.753kg » 3.561kg AN

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2-0
» Working arrangement

Baskets
Fine filtration

Rough
filtration

table

Working platform A

AREVA
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SVAFO R2 Dismantling
Planned Sequence

ECS bleeding

» Dismantling of R2

ECS
(emiergency cooling system)

Loop 2

Upper vessel
with cover plate

Pool cooling system

H1 channe

VS pipe

D20 tank (heavy waler)

H3 chanmel

Cofe box - : . i H4 channal

H5 channal
Restrain structurs ’

H& channal
HA10 channal
HE channal HT channél

Lower vessal

A

AREVA
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SVAFO R2 Dismantling
Planned Sequence

Loop 2

» Dismantling of R2

ECS bleeding Upper vessel
with cover plate
Pool cooling system
ECS V67 pipe

Core box
‘ Restraint structure (2x)

V68 pipe v
—

D20 tank (heavy water)

H39/10 channel @
with support Lower vasseal ‘ ' \
H3 - H8 channels with supports A
AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R

A

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

A

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

A

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

A

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

A

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

A

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

A

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

A

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

A

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

A

AREVA

forward-looking enargy

RRFM 2016 Berlin - SVAFO R2 Reactor Dismantling — Uwe Arnold - 15/03/2016 - AREVA GmbH - © AREVA - p.21



SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

A

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

A

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Dismantling of R2

A

AREVA
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SVAFO R2 Dismantling
Planned Sequence

» Di

smantling of R2

iso view (1:10) ~connestion of core boa, wall restraint,
g mul and wpper vessel
8 pc. screw W30 - L250 {DU3INE-14 pos. 46)

10 pe_ screw MI0 - L350 {DJA26-1A pos 48] .
42 pe. scrow MID - L230 {DJI2E-14 pos. 47) core box (1:20)

core bow ube
type 2 - small 2

=cong Do bube
bypa 2 - large 2

core box fube -
type 2 - small 1 e, %

core box flango -

H1 channel ~connection of cone box,

g ek and kewer vessel
60 pe. screw M30 - L230
[DJI2E-14 pos, 4T)

—~WEE pipe nozzlie

oore box lube —=
typa 2 - large 1

lower vessel—"

» Core box

AREVA
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SVAFO R2 Dismantling
Planned Sequence

AREVA
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SVAFO R2 Dismantling
Planned Sequence

AREVA
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SVAFO R2 Dismantling
Preparation of Working Area

» Installation of pool
bottom & wall
protection plates
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SVAFO R2 Dismantling
Preparation of Working Area

» Installation of working table inside platform in Pool 2

AREVA
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SVAFO R2 Dismantling
Preparation of Working Area

AREVA
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SVAFO R2 Dismantling
Preparation of Working Area

» Dismounting work in Pool 1

R e —

TV : |
( ) 151.' . [ ] . S -3 '
(L Te— ’ ‘

-

A

AREVA
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SVAFO R2 Dismantling
Component Dismantling

» Cutting of Upper Vessel

» Video A

AREVA
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SVAFO R2 Dismantling
Component Dismantling

» Cutting of Upper Vessel

> Video AN

AREVA
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SVAFO R2 Dismantling
- Component Dismantling

» Packing of Core Box
» DR measurement

AREVA
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SVAFO R2 Dismantling
Challenges

» Pendular hacksaw combined with shear

Removal of stainless restraint structure

Confined working conditions

» Video A

AREVA
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SVAFO R2 Dismantling
Challenges

» Pneumatic balancer for
sensitive disassembling of
components and transfer
to the cutting table

» DR measurement

AREVA
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SVAFO R2 Dismantling
Preliminary vs. Final Packing Plan

» Lower vessel

Originally planned layout (10pc.)
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SVAFO R2 Dismantling
Final Packing Plan

r'-l

..||
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SVAFO R2 Dismantling
NN Results

RE m » No accidents
Aluminium 5.400kg ] . .
_ » Collective dose below estimation
Stainless steel 6.000kg
Peripheral equipment 1.000kg > One-shift operation only

total 12.400kg

R2-0 88

R2 257 :
total 345 £
g
WR1 =) \WR2 270kg S
WR2 mm) WR3 808kg
WR2 =) \WR1 47kg estimated all AREVA & Sub
total 1.125kg A

AREVA
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SVAFO R2 Dismantling
Lessons learned

Build a “Decommissioning Team”
Prepare a thorough “Radiological Characterization”

Replace the legacy operation systems with new,
flexible “Decommissioning Support Systems”
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Thank you for your kind attention !

AREVA GmbH
Uwe Arnold Back End Germany
Phone: +49 (0) 9131 900 91823 Reactor D&D AREVA

Mobile: +49 (0) 160 88 78 500 Paul-Gossen-Str. 100
mail to: uwe.arnold@areva.com D - 91058 Erlangen

Editor and Copyright [2016]: AREVA GmbH — Paul-Gossen-Stralle 100 — 91052 Erlangen, Germany. It is prohibited to
reproduce the present publication in its entirety or partially in whatever form without prior written consent. Legal action
may be taken against any infringer and/or any person breaching the aforementioned prohibitions.

Subject to change without notice, errors excepted. lllustrations may differ from the original. The statements and
information in this brochure are for advertising purposes only and do not constitute an offer of contract. They shall neither
be construed as a guarantee of quality or durability, nor as warranties of merchantability or fithess for a particular
purpose. These statements, even if they are future-orientated, are based on information that was available to us at the
date of publication. Only the terms of individual contracts shall be authoritative for type, scope and characteristics of our
products and services.
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