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Abstract
This deliverable (D5.4) contains the Proceedings of the first BESEP public dissemination event.

A workshop was organised with the project partners and a selected group of external experts from outside
the project, the Industrial Advisory Board. The main objective was to discuss the project baseline (Work
Package 2, WP2) topics from the position of the regulators and to get independent feedback on the delivered
work during the first year of the project and the on-going and future work. The role of this workshop was
also to prevent possible common misses or gaps and to get support for the future work in the project.

The workshop was divided into a morning session with presentations from the BESEP partners to depict
the project fundamentals and details on the work carried out in WP2, and an afternoon session with time
for interactive discussions between the IAB and the BESEP partners followed by an introduction of activities
in WP3 and the future work. In order to get feedback on the morning presentations, the interactive afternoon
sessions were initiated by open questions.

The discussions during the workshop confirmed that, even if there is way to complement the baseline of the
project, no important lacks were identified.
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1 Introduction
This report contains the Proceedings of the first BESEP workshop with participation of the Industrial
Advisory Board (IAB).

The workshop was held with a selected group of external experts from outside the project, the Industrial
Advisory Board. The main objective of the first workshop with IAB was to discuss the Work Package 2
(WP2) topics from the position of the regulators. Also, the workshop was utilised for getting independent
feedback on the delivered work during the first year of the project and to introduce and discuss planned
future work. The role of this workshop was also to prevent possible common misses or gaps and to get
support for the future work in the project.

Communication with the IAB was identified early on as an important dissemination channel, especially
in the current Covid-19 situation where the organization of in-person conferences is not feasible and the
use of other dissemination channels is difficult. Internet access though the BESEP web pages
(https://www.besep.eu/) is another example of communication of our research.

The IAB members represent diverse organisations from the regulatory body, technical support and utility
sides of nuclear industry. Currently, the partner countries have one representative in the IAB except
Finland (two members) and Sweden (no member yet). Discussions with a potential Swedish member is
on-going.

All current IAB members were able to attend the Teams workshop at January 24, 2022. Although we
couldn't meet in person, the discussions were nevertheless fruitful.

The workshop was divided into a morning session with presentations from the BESEP partners to depict
the project fundamentals and details on the work carried out in WP2, and an afternoon session with time
for interactive discussions between the IAB and the BESEP partners followed by an introduction of
activities ongoing in WP3. In order to get feedback on the morning presentations, the interactive
afternoon sessions were initiated by open questions (appendix A).

Morning
The topics presented:
 Introduction and objective of BESEP (appendix B)
 External hazards and their combinations (appendix C)
 BESEP requirement topics (appendix D)
 Safety engineering process (appendix E)
 Risk significance of external hazards (appendix F).

Afternoon
 Interactive discussion and general questions
 Ongoing and future work (appendix G)
 Closing of the workshop.



2 Interactive discussion and general questions

2.1 External hazards & risk level
Safety requirements evolve over time to continuously improve safety or to deal with a sudden event
(ex. Fukushima). Do we expect certain external hazard or their combinations to become more important
in the future?

Rare events like the tsunami that impacted Fukushima or a tornado in the Czech Republic lead to an
evolution of the understanding of the importance of external hazards. The public opinion is also
influenced by such events.
Additionally, both absolute and relative importance of external hazards may increase, as internal event
risk typically decreases thanks to safety engineering and safety culture.
Nobody has a crystal ball to predict the future and a "wait and see" approach is not satisfactory, therefore
research should be done for long term issues (e.g. Finnish SAFIR program). Issues that could become
more important and should be considered are for example climate change (tornados, sea level rise, etc.)
and rare natural phenomena (e.g. space weather) for which the impact is hard to assess.

Risk metrics can be used to estimate the risk level of nuclear power plants and/or their (sub)systems.
Are these metrics sufficiently universal to compare different plants and plant types (BWR, PWR, new
designs)?

The core damage frequencies of new and old plants are of different orders of magnitude, this should be
considered when comparing risk values between old and new plants.
The regulators expressed the point of view that risk metrics work well for LWRs and are universal even
though regulations differ from country, plant design, etc. Furthermore, PSAs of different plants shouldn’t
be compared. Although, comparison over time or of plants at the same facility could work.
If risk metrics cannot be compared, other indicators are needed in BESEP, to assess the risk balance
and the graded approach.
Beyond a direct comparison of plants, risk metrics may be useful, to increase plant safety (even for
different plants, cultures, countries, etc.) if it's used with the objective to find topics for improvement.

2.2 Requirement topics
A substantial part of the BESEP requirements originate from those of IAEA. Since time and resources
are limited, not every requirement can be treated in the project. Is the grouping feasible and how
comprehensive are the topics? Is something important missing?

BESEP contains a good, but not exhaustive, set of requirements. Potential new requirement topic areas
could be for example on: climate change, operational and human factors experience or screening out
specific external hazards. These topics could be considered if new topic areas are needed, or when
considering the emphasis of existing topic areas, in the benchmarking.
BESEP seeks to treat beyond design basis external events. If this means work on DEC-A situations, it
should be noted that definitions differ from country to country as well as the need for PSA in DEC-A. The
development of an external hazards PSA for hazards and combinations of hazards which cannot be
screened out, including the study of lessons learned from worldwide operating experience, could be a
requirement topic. In any case, conditions or magnitudes of external hazard, can also be extrapolated
outside of their initial design values.



No particular importance ranking is given to the BESEP requirement topics, but do we need a
prioritisation?

The organisation of a questionnaire between BESEP partners was suggested to find out if prioritization
is needed.
Prioritising can be done by
 Focusing on fundamental topics or challenging, interesting cases – cliff edge effect for example.

Focus on challenging ones, is suggested for the project.

 Following the risk profile results from PSA studies if available
 Use of a questionnaire within BESEP partners to rank the importance of the requirement topics

(high, medium, low)

 Taking time aspects into account and to determine the urgence of important actions. For
example, the Fukushima flooding showed that some actions need to be executed as soon as
possible and that short and long period actions can be needed.

2.3 Safety margins
Safety margins in quantitative form have been defined for DSA and PSA. In HFE, there are no
established safety margins. Should there be safety margins for human actions? How to include
qualitative features of DSA, PSA or HFE to safety margins in practice?

It is noted that we focus only on two to four disciplines (DSA, PSA, HFE and SEP) for the safety margins
in BESEP and that many more disciplines support the safety analysis (design, operations, construction,
etc.). Moreover, there are 5 to 6 levels from cliff edge margins to the operational level.
Concerning HFE, performance shaping factors can be used to help determine the success in certain
operations, by fitting them to human capabilities and limitations.  These should be included in the HFE
safety engineering process.
The NUREG document is meant to ensure that the actions are adapted to capabilities and limitations of
the operators in different situations. For example, a higher degree of confidence for manual actions is
expected in less complex situations, but no hard values for margins are defined except for e.g. the 30
min time window rule, which is universal.
The methods to quantify human error probabilities and to define actions to restore safety margins present
gaps and evolve continuously (for example with lessons learned from Fukushima). BESEP could identify
gaps in methodologies, for example, in the field of human actions for external hazards. The project could
provide recommendations on new methods in safety margin specifications in the field of human factors,
or in the evaluation of beyond design natural hazards, or to model long-term accident sequences, etc.
However, this should be kept on a theoretical level, since the development of new methods is outside
the scope of the project.

How do the traditional safety margins (e.g. Fuel temperature, heat transfer, core damage frequency,
large release frequency, etc.) support the current and future needs of nuclear safety and accident
prevention? If new safety margins concepts are needed, what kind of margins would be beneficial?

Safety concepts linked to aging phenomena (ex. concrete aging) could support nuclear safety if aging
affects safety or safety margins.
Today Level 3 PSA margins are generally missing in Europe (and are thus outside the scope of BESEP),
but they could be needed if SMRs are planned in close vicinity to cities.

2.4 Safety engineering
Safety Engineering is generally thought as a slice of the overall systems engineering, which can be
defined to be systematic safety related engineering of a system through its whole life cycle. Is this
general definition meaningful in nuclear domain? How would you define Safety Engineering?



Safety engineering is seen as related to requirements, licensing and product life cycle.
Safety Engineering could be defined as a set of engineering activities carried out throughout the life
cycle of a nuclear installation to meet all existing requirements to ensure the maintenance or
improvement of the existing required level of nuclear safety. This approach allows for the verification of
the sufficiency of existing requirements; if, during its implementation, it is found that it is not, modifications
to existing requirements and, where appropriate, new requirements are proposed

In BESEP, we mention the Safety Engineering Process, but what can we say about the relationship
with Licensing in the nuclear safety context

Or stated otherwise, is SEP different from the licensing process in the nuclear context?
Safety authorities (like STUK and ASN/IRSN) expect that SEP keeps the licensing criteria valid during
operation. Once licensed, Safety Authorities "keep an eye" upon how they are maintained in operation.
The environment is changing and with that higher values for external hazards (max. wind values,
seismic, etc.)  and additional topics (tornadoes) are introduced in the SE process. As an example, it
needs to be shown deterministically that pipelines at old plants can sustain higher values of stress (but
at the same time the pipes are thinner due to corrosion etc.), but probabilistic and human factors aspects
should also be analysed. How to deal with these thinner margins must be shown to regulators. This
creates new topics to the safety margins analysis.
SEP may be the glue to keep PSA, DSA and HFE processes and issues in place even after the licensing
permit of the plant has been obtained.

What would support an efficient Safety Engineering Process for the regulator/licensee point of view?

Safety engineering and licensing is supported by: good quality of the documents, and receiving them
early enough. It is difficult to work with black boxes without having a good description of the actual data
and their uncertainty or confidence level.
Attention should be given to the interpretability of the results and the underlying assumptions.

What are their main challenges for its implementation?
 Country specific: requirements, safety analysis methods, external hazards?
 Communication between disciplines, entities, institutions?
 Ever changing world?
 Complexity of tools, data and interactions?

There was not enough time to address this question sufficiently.

3 Questions - Example case
Appendix H and I contain the case-study and the selected requirements that were used for the discussion.
How suitable are the topics assigned for the example case study?

-

How feasible do you see the specified requirements for the example case study?
-

What would be the key issues for the regulator/licensee to see in the verification of requirements of
the example case study?



DSA: Physical separation and structural integrity
The regulatory body expects calculated numbers (such as High Confidence Low Probability of Failure
values). In this case the seismic capacity would correspond to the requirement for structural integrity.
A method to show the physical separation requirement should include how defence-in-depth (DiD) is
ensured along with an uncertainty analysis even when the analysis is conservative.

PSA: Confidence provision for defence against the occurrence of cliff-edge effects
The regulator expects to see the risk level and the components of the risk (which should be very low in
this example case).  Thus, for external hazards impacting the plant as a whole, the approach could be
to prove a practical elimination of sequences with large early releases verified with PSA.

For seismic events, needed structures and components shall be classified and failure should be
practically eliminated.

HFE: Workload, stress and fatigue management
It is good to have HFE considerations included in BESEP, even in case-studies not having an exact real-
life link. The HFE process to do the safety analysis should be analysed and applied, then based on these
results, operations or trainings to be implemented may be decided. In the case-study at hand, operator
training could be needed to fulfil the requirement topic, but how to measure this should be decided.

SEP: Flow of information between safety analyses
Regulators are interested in the provided evidence, and how the uncertainty analysis is performed. The
input data as well as the results of the analysis should be provided with their error factor or uncertainty.
A starting point to verify the SEP requirements for the example case is the STUK’s guideline YVL B.1
chapter 3 (https://www.stuklex.fi/en/ohje/YVLB-1 )

4 Ongoing and future work

An overview was made of the objectives defined, the working methods applied, and the progress made
in WP3. In particular, the approach to developing a pool of case studies was described and the 29
preliminary cases proposed by the BESEP partners were characterized in brief. Also, the evaluation of
the preliminary case studies and the selection of cases for detailed elaboration were discussed too.
Finally, the proposed 4 case study groups and the associated key requirement topics in each safety
assessment area were introduced.

Although it was seen desirable to obtain some level of feedback or initial thoughts of the IAB members
as to the fulfilment of the main SEP related requirement topic within each case study group, it was found
that more detailed information on the actual cases within a case study group would be needed for this
purpose.

5 Closing of the workshop and conclusions
It was nice to see the active participation of everyone during the workshop. And that the workshop
seemed to have responded to many questions about the BESEP project.

Special thanks are for the IAB members, they communicated their view on the project and gave valuable
feedback. Of course, time was limited, and on-line meetings are not ideal, therefore complementary
communication may be initiated. Good feedback will enhance the usability of the project results beyond
the project partners.



For the future and upcoming meetings or workshops, possible points of improvement are the balance of
the number of DSA and PSA experts on one side and HFE and SEP experts on the other side; and the
sharing of documents enough time in advance of the workshop.

Despite the fact that more information to prepare the meeting was pointed out as a way for improvement,
the morning presentations gave a good overall impression of the work accomplished in the first year of
the project. It is the project groups’ impression, based on the feedback given by the IAB in the workshop
that the afternoon discussions confirmed that the relevant external hazards and their combinations were
identified in the deliverable, although the evolution and understanding of the importance of external
hazards is changing. The baseline of BESEP safety requirement topics is non-comprehensive and
possible ideas for additional requirement topics were proposed, but the actual set seems to be good to
work with in the future tasks. The safety engineering process was considered as the glue to keep PSA,
DSA and HFE processes and issues in place even after the licensing permit of the plant has been
obtained. No strict definition of SEP is elaborated yet. The risk metrics are considered to work well for
LWRs and are universal even though regulations differ from country, plant design, etc. It was too early
to get feedback on on-going and future work. In conclusion, the discussions confirmed that, even if there
is a way to complement the early work of the project, no rectification or important lacks in the results
were identified.

Furthermore, it will be discussed how to optimise further feedback and comments from the IAB members
in support of the tasks in WP3 and WP4.
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