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About DELISA-LTO

The aim of the project is to determine the most affected and threatened components from the point of view of the long-term
operation (LTO) and describe the effect of the LTO on the material properties as well as develop a simulation tool able to predict the
non-acceptable state of the material. The project is specifically focused on the Water-Water Energetic Reactor (VVER), nevertheless,

the approach is to maintain the easy transferability to other light water reactor technologies, as well.

The outputs of the project will lead to the increase of operational safety at the extended lifetime due to the in-time prediction of
the potential failure. The basic approach of the project is to combine the development of the simulation tools, experimental work
(material analyses), in-service and/or non-destructive inspection techniques to develop the effective i e a wh y n itaolgfar the

assessment of the system integrity for the LTO of the current LWR with a specific focus on the VVER technology.

The project's aim specifically focuses on the thermal aging and swelling of the loaded constructional materials. One of the most
affected components from the L T O point of view are the heat exchanging tubes of steam generators (thermal ageing) and reactor
internals (swelling). The experimental material was screened and selected with the main criteria: to support and validate the proposed
methods in the most accurate way, and to be i ot o0 ankl available at the expected start of the project, the latest. The experiments
are planned to be performed at the available material with clear and well-described operational history as well as the material from

the original batch in the i arse c e istate t gain the most relevant and valuable information with high impact to the community.
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\_/
. Description of the DELISA-LTO workshop in conjunction with the

France-Czech-Slovak Winter University 2023

From February 6t to 10th, 2023, the Franco-Czech-Slovak Winter University 2023 was organized in the Educational and
Recreational Facility of the Slovak Technical University (STU) located in Ko | o v Sl@vakia. This Winter University has been
held regularly since 2009 for students and young professionals (under 35 years) from the area of nuclear energy under the
auspices of the French Embassy and the Slovak University of Technology. The Winter University was attended by 9 students from
the Institute of Nuclear and Physical Engineering of STU, 4 students from the Czech Technical Universities in Prague (L V U)Tand
Brno (VUT), 4 employees of UJV F e @nd 6 employees of the research institute BAY Zoltan Nonprofit Ltd. in Miskolc. The
lectures were led by experts from France (EDF, 12EN), the Czech Republic (UJV F e )gand Slovakia (VUJE, UJD, STU).

This year, the Winter University was connected with a workshop within the European project DELISA-LTO, which brought the
topic: " Workshop on Integrity Assessment of Main Structural Components Using Decommissioned Bohunice V1-NPP ". The
DELISA-LTO project aims to identify critical components of the primary circuit of VVER reactors from the point of view of
extending the lifetime of NPPs and to form recommendations for testing the ¢ o mp o n mtagritg and the effect of thermal ageing
on their construction materials. In the project, samples from the primary circuit of the decommissioned NPP V1 inJas | ov s
Bohunice will be examined using destructive and non-destructive techniques with an emphasis on the thermal ageing of materials

during 28 years of their operation.



On February 7, 2023, the Winter University participants had the opportunity to visit the NPP V1 in J a s | o Bghkirice.
They visited the controlled area and learned more about the decommissioning process as well as the selection of materials
intended for the DELISA-LTO project. The excursion ended in the V1 information centre with expert lectures and a screening of
videos from the work done during components decommissioning. The participants were enthusiastic and had many questions that

were thoroughly answered.

As part of the social activities, a guided tour of Beckov Castle was prepared for participants, where they learned a lot about
life in the castle and its surroundings from the 14th century to the present day. The participants spent all evenings together in the

mansion, where professional and personal topics were discussed, and participants had a change to know better each other.

The Winter University was closed with the ceremonial handing of certificates and speeches by the organizers. The Winter

University 2023 in connection with the DELISA-LTO project was successful and we are looking forward to the next Workshop.
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1. Introduction

The main goal of this winter school organised in the frame of the EC Horizon-Europe scientific project DELISA-LTO
(WP6) was to bring together young scientists focused on the identification of critical components of the Water-Water
Energetic Reactor (VVER). We were focused mainly on two views: i) the increase of the safety operation at extended lifetime
due to the in-time prediction of the potential failure and recommended construction, material, and maintenance optimisation,
and ii) to available materials (SG tubes, primary pipes) from decommissioned NPPs or material archives of the project
partners. Having in mind these targets, we have selected proper experts, invited themto K o | o wSlkevakia and were very

thankful for the excellent presentations which are presented also in this proceeding.

At the end of 2022, in total 427 power reactors were in operation and 56 new reactors were under construction
worldwide. From this amount, 65 VVER reactors are in operation in 12 countries and about 20 VVERs are under
construction. In EU countries, 19 VVER units are in operation. The next 15 are in Ukraine. The high level of safe, effective,
reliable, and long-term operation behind the projected lifetime of up to 60-80 years and without of former general designer is

the real and actual challenge for the European nuclear community.

Based on more than 60 years of operating experiences from VVERs deep knowledge was achieved, but without its

proper sharing to young professionals will disappear.



2. Long -Term Operation: General Overview and
Experiences

2.1 Introductionto LTO( VI a d9Im2ge R)
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Definition of LTO

According to the IAEA (2018) :

LTO I " # $Bé¥ohd(an gstablished time frame [...] justified by safety assessment ...
[which] may take place within a broader regulatory process * + @tAEA, 2018).

This definition contains two terms that are key to understanding how regulators
interpret LTO and when potential technical and economic implications of the regulatory
process for LTO may arise:

Established time frame: the initial period during which the nuclear power plant is
allowed and expected to operate in safe conditions = it corresponds to the
operating licence typically defined by reactor type

Safety assessment: for continuing of the operations, the licensee must undergo a
comprehensive safety assessment to verify that the plant will continue to meet
regulatory requirements.

-fleview process " encompasses safety considerations and other aspects:
environmental impact assessments, transboundary notifications, the provision of
information, and public consultation and participation.



Distribution of operating reactors in the world by age
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Status of LTO programmes in the world (2021)

Country Status
Belgium Ten-year licence extension for one unit.
Canada Ongoing refurbishments and lifetime extension process.
Finland Twenty-year licence extension of four units.
France No legal end to the licence. Periodic safety review (PSR) every ten years.
Germmany Phase-out planned.
Hungary Twenty-year extension of four units.
Japan Used to have no legal end to the licence term. Currently envisages limiting the lifetime to 40 years.
Korea (Republic of) No legal end to the licence.

Russia (Federation of)

Licence extension of different reactors by 15-25 years.

No legal end to the licence. Replacement of NPPs allowed, but no additions.

Switzerland No legal end to the licence.

Ukraine Twenty-year extension of two units and ongoing LTO programmes for several others.
United Kingdom Licence extensions for several years.

United States Twenty-year licence extension of 73 units approved and 13 in review.

6.2.2023




Regulatory approaches to LTO in different countries



