s R e :'; o :._ A

Decommissioning of the RA Reactor at the
Vinéa Institute

e, © ARy

Drag'aha Nikoli¢

Centre for Nuclear Technologies and Research 'NTI
- Belgrade, Serbia

e

~ -ffRZDZF?WJfkéh*op on Cost Estimate for Decommissioning, 30 March - 03 April 2009, Manila



Content

*» The RA research reactor & History of the project
+* LEGAL FRAMEWORK and LICENSING

= Existing national legislation & status of the draft law

= |nternational recommendations & standards

R2D2P: Workshop on Cost Estimate for Decommissioning, 30 March - 03 April 2009, Manila




Vinca Institute of Nuclear Sciences
The site layout

- =
’# N R coalarainy = = T
£ -
" - i
» i
‘.‘.ﬁ £ P
= |
3m). RrA T
&

Western n l RB :
e‘ rance o - N - i;

6 |

Radioisotopes ( ‘ ~” AN | t T
Laboratorys3 ~ =7 L
]
Irradiation Radiation
facl ity RByratection
~ /?o:«p 5
Liquid Rad—— '
\laste storage ~14
-/ 17
Radioactive""’«,‘ . ’ \
waste storage w\u D 2“
E »
el Technology
“~.. Department
----- y -~ - - - e -
[ ] i "'
0 100 200 m




The RA research reactor
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The RA research reactor

The RA research reactor went critical in December 1959

A tank type reactor using heavy water as the primary coolant
and the moderator; the water from Danube river was used in
the secondary cooling circuit

Operated at nominal power of 6.5 MW , maximum power 10 MW
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The RA Decommissioning Project History

B 1984 - 2002: Extended shutdown period (ES)

B July 2002: Final shutdown declared after 18 years of ES
and decommissioning approved by the Government
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Facts at the START of the RA Decommissioning Project

¥ No decommissioning planning for the RA reactor has ever
been made during its operational life, nor after its final shut
down

€ No transition plan in place

€ No feasibility study
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LEGAL FRAMEWORK and LICENSING

B Absence of clear national policy and strateqy on nuclear
development, radioactive waste management and
decommissioning;
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Adopted clearance levels

Practices and Proposal in the Use of Unrestricted Release Criteria

Mass Surface contamination [ Bg/cm?] Do AT
Country activity sv/h
[ Ba/g ] Loose Fixed Total | [WSV/M]
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LEGAL FRAMEWORK and LICENSING (conta)

Approach adopted in the course of the preparation of documents:

™ The scope and the format of the Decommissioning Plan as specified by the
IAEA

“ The IAEA standards and recommendations implemented in planning
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|IAEA Documents and Standards

Safety Standards, Technical Reports
B Standard format and content for safety related decommissioning documents,
Safety reports series No. 45, IAEA 2005

B Safety Considerations in the Transition from Operation to Decommissioning
of Nuclear Facilities, Safety Report Series No. 36, IAEA, 2004

B Quality Assurance for Safety in Nuclear Power Plants and Other Nuclear
Installations, Safety Series No. 50-C/SG-Q, IAEA, 1996
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EXxisting national regulations

1) Law on Protection against lonising Radiation , (‘Official Gazette of the
FRY”, No. 46/96)

Decrees

2) Environmental Protection
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The NEW Law on Protection Against lonising
Radiation and Nuclear Safety

The draft of the new Law entered the procedure for adopting in
Parliament

Provides basic legislative framework for the implementation of the
Decommissioning
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Code of Practice

> Detail the principles, processes and practices that
should be used when determining whether an article or
material may be released from any further controls.

> This Code is not, in itself, a working level procedures
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Current Funding Mechanism for Decommissioning
Project

= 2005: a three years contract for the VIND Program
signed, to be confirmed by an annex each year
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Current Funding Mechanism for Decommissioning
Project

@ Current cost estimate for the transition phase is

based on:

=> existing model for project financing ( labour costs and
overhead
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Expected Sources of Funding

B Government funding (started since October
2004)
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Current Decommissioning Project Status
and Activities

1) The daft Decommissioning Plan the RA reactor
prepared and of the Documents

2) Survey of the RA Reactor hall and removal of the
equipment and waste
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Content of the RA Decommissioning Plan
A

Introduction

Facility Description
Decommissioning Strategy
Project Management
Decommissioning Activities
Surveillance and Maintenance
Waste Management
FOSHIESHImaEaRENERCIONVIECHaMISINGS
Health and Safety

Quality Assurance

Emergency Planning

Physical Security and Safeguards
Final Radiation Survey
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Content of the RA Decommissioning Plan (contd.)

B Safety Assessment (preliminary)

B Environmental Impact Assessment
(stand alone document)
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Spent Nuclear Fuel Removal Preparation

Period of storage
20 - 40 years

Packaging
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Spent Nuclear Fuel Removal Preparation

2 % UO, fuel element
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Equipment & components at the RA reactor hall surveyed
until December 2008
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Status of the inventory located at the RA reactor hall in

December 2008
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Activities of the RA Reactor Decommissioning Project

-

E H OE B B
-
m

A7es) in By
a.l‘—‘
|

e ||

=
H?H 2 B

é
g A {80 = B2 £ 4 7 Bagiom’ from Januady 2004 10 June 2008

LI WS St M0 T [t o] IO WU el S PLOE
505 50 AT TED 9593 2000 2001 HMOI I00D FOO I00S J0S 207
Time (years)

R2D2P: Workshop on Cost Estimate for Decommissioning, 30 March - 03 April 2009, Manila



Radioactive sources, equipment, instrumentation found in the RA hall
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Characterization at the RA reactor hall

R2D2P: Workshop on Cost Estimate for Decommissioning, 30 March - 03 April 2009, Manila




Measuring instrumentation ....

Scintillacion detector Nal
3.8 x 3.8 cm?2
elead colimator 1.5 cm

Home-made ISOCS
*Ge detector with lead colimator
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Eberline E-600

Multipurpose
survey meter

CdZnTe

5 mm:3 volume
Colimator wolframe

Centre NTI | Centre NTI
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Spectrometry measurements and results

Measurements at the RA hall Laboratory measurements
«Samples from the RA reactor hall




Characterization of the RA hall floor
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Characterisation of the experimental equipment in the RA hall

Smear
location

Surface activity [Bq/cm?]

137Cs

GOCO

7 EXP-3

5.3-102 =1.5%*

9.7-103 +5.0%

EXP-3

9.9:102 =1.1%

1.3-102 +4.0%

EXP-3

7.2-102 +0.4%

5.1-10° +2.3%

EXP-3

1.3:-10"" £0.9%

1.1-102 +4.4%

EXP-3

9.3:102 +=0.4%

5.8:10° +=0.4%

EXP-3

6.7-102 =1.1%

7.9-10° +£5.4%

Floor

1.9-102 £2.6%

1.0-10-° £18.0%

EXP-3

3.3:102 =1.9%

4.0-103 +7.6%

Floor

4.1-10°2 +0.6%

1.0-10* +6.6%

Floor

5.0:102 =1.5%

9.0-10* £5.0%

Floor

1.9-102 £2.6%

1.0-10-° £22.0%

R2D2P: Workshop on Cost Estimate for Decommissioning, 30 March - 03 April 2009, Manila




Dismantling of the experimental equipment EXP-3 in the RA hall
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Dismantling of the experimell;lt?ll equipment EXP-5 in the RA
a

R2D2P: Workshop on Cost Estimate for Decommissioning, 30 March - 03 April 2009, Manila




Waste and Material Management

Wastes from the RA
Reactor
Decommissioning
Project

Is the waste
contaminated above
limits from Rulebook
9/99?

Yes Storage in the RW

facilities at the
Viné&a Institute site

Hazardous waste will
be characterised,
segregated, packaged
and disposed

Is the waste a
"hazardous waste"
according to LEP&
[56]?

Reusable material will be
transfer to a Lab within
the site or sold to
another party.
Recyclable material will
be sold to a recycler.

Is the material
reusable or
recyclable?

Demolition waste will
be transferred to a
licensed landfill
disposal
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Waste and Material Management (contd)
Material management B Shielding blocks removal:
B 40t of steel
B 16 000 | of water released

o
......
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Waste and Material Management (contd)
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B The draft of the RA research reactor Decommissioning Plan
has been completed according to the international standards
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B Major tasks remained in decommissioning planning

e to review and upgrade certain chapters of the draft RA research
reactor Decommissioning Plan
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B Decommissioning Plan is a "living document™

B To ensure good prospects for the progress of the
Decommissioning Project, it is necessary to provide rational
planning and stable long term funding
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B The appropriate planning and management of resources,
including the human resources, is of major importance
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