From Operation to Dismantling — Experience from Bars eback NPP
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Barseback Kraft AB

Barseback NPP is located in southern Sweden on the west coast of Skane
I
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Barseback NPP — Unit 1 and 2

Type: BWR

Capacity: 1800 MWt / 615MWe (each unit)

First connection to the grid: May 15, 1975/ March 21, 1977
Contractor: ASEA Atom (Westinghouse Electric Sweden)
Owner of the plant: E.ON Karnkraft Sverige AB

License owner: Barseback Kraft AB (The Vattenfall group)
Operated by: Barseback Kraft AB

Production, Barseback 1: Total 93,4 TWh net

Production, Barseback 2: Total 108 TWh net

Status, Barseback 1. permanently shutdown since 30 Nov 1999
Status, Barseback 2: permanently shutdown since 31 May 2005
Operating status, Barsebéack 1 and 2: Service operation (care and maintenance)
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The Swedish decommissioning model

Planned decommissioning already under the last years of operation

Early dismantling

Waste transported and stored direct to the final repository

Operation

~2 years ~2 years
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Planning scenario for Barseback 1 and 2

Operation B2
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The Swedish system for radioactive waste
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The Risk Profile is changing

Under the transition from an
operating reactor to the "Green

Risk
Shut down field” the dominant risk-focus is
rapidly changing from reactor safety
Risk profile and radiological risks to normal
Operation Industrial safety risks !
Site of
free release
I_ condition
Preperation Dismantling
for dismantling —
Year
The regulation and requirements from the regulators must follow and harmonise with

the actual risk, to guide the operator through the transition
I
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From old Operational Safety Systems to Barrier Prot  ection Systems

OPERATION SERVICE OPERATION

|d Safety System Systems for Protection of Barriers

Fire-protection
In Protection against unauthorized entry
focus Protection against flooding
pressue relief for RCPB | "O% Control of radioactive discharging
Water cover of exposed material

and others:
- Storage of waste

- Waste handling system

Epergency ventilation
Cooling of spent fuel
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Approach for Service operation

”Safe”

Know and reduce risks (fire, flooding etc.)

"Simple”

Put plant in lowest energy state  (drain systems and components,
clean and drain pools, remove filters and resins, reduce ventilation

requirements etc.

Reduce needs of surveillance

“Cost optimized”

Optimize costs for Service Operation and future dem olition
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Example of activities during service operation

A decommissioning plan has been developed and accepted by the authorities.
Develop a new SAR (Safety Analyses Report) and a new STF (Tech Spec)

An EIA (Environmental Impact Assessment) for service operation is developed and
submitted to the authorities

Reorganisation — reduction of the staff as well as need for developing new competence
All spent fuel is shipped to the interim storage in Oskarshamn

Preparation of the plant for long service operation

Optimize preventive maintenance
Collect documentation from operating history and the construction of the plant

Developed BTMC (Barseback Test and Maintenance Centre) and other new business
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Rebuilding of the operational system

Supervision of the Service operation

Supervision during Service operation

- one guard room

Supervision during operation — two control rooms

Leif Ost 2008-10-05 il Barseback



Rebuilding of the electrical system

Electrical schedule -
Barseback NPP during
operation with Unit 1
and 2

Svenska Kraftnat /
E.ON

Barseback NPP

RED =
Requirements for
Service operation.

O O Approx. 20% are left
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Decontamination of Barseback 1 and 2

Full System decontamination at Unit 1 and 2 on the entire primary systems
using the AREVA (Cord-UV method) Nov 2007 - Jan 2008.

The CORD — method

Heating to 90-95 degrees C
Oxalic acid approx. 0,2 % and

permanganate acid approx. 0,025 %S
Collection of activity on ion exchanges filters
Final rest products are carbon dioxide and water

UNIT 1 UNIT 2
DF — overall 298 93
Average dosrate, before 0,7 mSv/h 0,8 mSv/h
Average dosrate, after 0,03 mSv/h 0,03 mSv/h
Volume/surface 160m3/ 1800 m? 160m3/ 1800 m?
Anion / Cation 1000I/4000lI 10001/3000lI
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Important to remember

People creates the safety

It is necessary to keep your employees motivated so they can keep the safety
on a high level

Keyword for this is INFORMATION and SUPPORT

But also
New requirements gives new opportunities
It can bee very difficult to change your “mindset” — “we have always done......

Stakeholders involvement results in confidence and trust for our way to
manage the decommissioning
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BKAB:s approach to the dismantling project

Safer

Faster

Cheaper

Eliminate or reduce risks

How : System decontamination, large components, well
prepared, documentation adopted for the dismantling
period (SAR/STF).

Establish a smooth and fast logistic

How : Detailed characterisation, acts and demands clear and
fully understood, plans and processes established for each
type of waste, final repository ready.

Focus on time schedule

How : Plan for less than five years dismantling period prior
free release, clear management.
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International work and benchmarking

Germany — E.ON Kernkraft and Vattenfall Europe
ENISS — gets standards and requirements for consideration

Participant and pilot project in the IAEA DeSa project (safety under
decommissioning)

Member of EPRI decommissioning program
Member of OECD/NEA decommissioning program

Connections with a lot of power plants and companies in Europe and US
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Highlights from benchmarking

Requirements and regulations 100 % fixed before starting the dismantling
project

A site characterisation of high quality is very important
If possible — don’t use interim waste storage
Dismantle in big peaces

Logistic — “Rip and ship”

Keep the control over the project with your own organization — bring in
contractors for different specific jobs
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Example of ongoing studies  (Large components)

Dismantling of a whole BWR reactor vessel including Internals

Total weight without internals 540 ton

Total weight included internals 640 ton

Lifting trough the roof Lifting by girders Lover the vessel in
outside the building the containment
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Decommissioning activities during Service operation

Decommissioning activities during Service operation

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Main activities

Site characterisation

Contaminated material, buildings and ground
Conventional hazardous material
Operational waste

lon exchange masses

Core components

Demolition schedule and logistics
Environmental appr/EIA for Service oper.
Authorities requirements for free release
Environmental appr/EIA for dismantling
Development of SAR for dismantling
Projecting of the project dismantling
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Future main activities during dismantling

Final Dismantling of Barseback NP P
|2018 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 2026|

Schedule | |

Main activities:

Bl Dismantling preparations | |

Bl Large components removal ]
B1 Site decontamination |
Bl Site license termination

B2 Dismantling preparations | |

B2 Large components removal | |

B2 Site decontamination | |

B2 Site license termination ]

Site restoration |
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L essons Learned

Leif Ost

Make influence on new regulations, both international and national
Create a good planning process and characterization of the plant
Do system decontamination after shut down

Before the staff with experience and knowledge from historical events
leaves the company — do a documented inventory

You need new competences and a system for overlapping area of
responsibilities

Updated documentation, both historical and present, is vital

Change mind setting from operation to decommissioning where you look at
decommissioning as a project

Clear the site from hazardous material as soon as possible

Open your minds for lessons learned
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