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Foreword

Croatian Nuclear Society continues with its successful series of international conferences for professionals
working in the field of nuclear energy and associated areas. This International Conference of the Croatian
Nuclear Society (HND2026), subtitled “Nuclear Option for Reliable Electricity Generation’, is already the
15" event in the successful series of international conferences, formerly known as “Nuclear Option in Coun-
tries with Small and Medium Electricity Grids’, biennially organized by the Croatian Nuclear Society.

The purpose of conference series is to present and discuss the most relevant topics concerning the role
and position of nuclear option in the current energy balance, with special attention paid to the countries
with small and medium electricity grids. Main concerns with which modern society is faced include avail-
ability of energy resources, resilience of electrical energy systems, greenhouse gas emissions and potential
climate changes with evidence of apparent global warming. In such a context the issue of ensuring reliable
and sustainable energy becomes ever more challenging.

Expansion of nuclear energy can provide a robust, low carbon foundation for reliable electricity generation,
but the benefits depend on careful technology selection, grid adaptation, outage management, supply chain
assurance and regulatory preparedness. Small modular reactors (SMRs) are well matched to smaller electri-
cal systems by reducing single unit risks and enabling phased investment. Successful deployment requires
integrated technical, economic and institutional planning, and, where appropriate, regional cooperation on
fuel services and waste management to maintain continuous, secure electricity supply.

Nuclear option thus offers a proven technical path to reliable, low carbon electricity, recognized with
high-capacity factors, predictable output, and long operational lifetime. It can make an effective back-
bone for modern, decarbonized power systems. When appropriately sized and integrated, nuclear option
reduces exposure to fuel price volatility, supports system adequacy, and complements variable renewables
and storage by providing firm, dispatchable capacity. Successful deployment requires coordinated plan-
ning across technical, regulatory, and financial domains and, where appropriate, regional cooperation to
manage backend services and grid reliability. In sum, nuclear option can be a dependable cornerstone of
a resilient, decarbonized electricity system if technical, institutional and financial frameworks are estab-
lished up front to manage construction, operation, safety, and the back-end lifecycle.

Following the success of the previous conferences in the series, the 15th International Conference in
Zadar serves the same general purpose, concentrating on the topics which attracted the most of interest
previously. At the Conference, the nuclear option is considered and discussed from the point of view of
national energy strategies, resilience, resources, costs, and technological, organizational, and educational
requirements, as well as environmental advantages. The focus is on matters related to nuclear power
plants operation and design safety, fuel cycle, waste management, decommissioning, and achievement of
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Long-Term Operation (LTO). As in the previous cases, the important goal of the Conference is to pro-
mote regional co-operation and exchange of experience in use of nuclear power and fuel cycle facilities
among the countries with an interest in the nuclear option.

Authors’ and presenters’ contributions are provided in 11 invited lectures and almost 100 papers have
been contributed in total. The contributed papers are grouped into eight thematic sessions:

S1: Nuclear Safety Analyses (NSA)

S2: Operation, Maintenance and Lifetime Expansion Experience (OMLEE)

S3: Nuclear Option in the Context of Energy, Economics, Finance and Resilience (NEEFR)

S4: Regulatory Practice, Licensing, Emergency Preparedness, Safety Culture and Public Relations
(RPLEP)

S5: Reactor Physics and Nuclear Fuel Cycle (RPNFC)

S6: Severe Accident Analyses and Risk Assessment (SAARA)

S7: Radioactive Waste Management and Decommissioning, Radiation Hazard and Protection (RWMD)

S8: Small Modular Reactors (SMRs)

A special topic to this HND2026 conference is implementation (design, licensing and operation) of small
modular reactors (SMRs) which is a subject of several invited presentations. This topic is additionally ad-
dressed under the round table discussion, which is one of the focal points of the conference. SMRs with
typical electric power output up to 300 MWe are designed for factory fabrication and modular on-site as-
sembly. They offer lower single unit risk for small electrical grids, shorter construction times, and staged
capacity additions. Key benefits can be seen in enhanced siting flexibility, potential cost reductions via
standardization, and suitability for pairing with renewables. However, their successful development path
is facing several challenges that need to be resolved, like licensing maturity, supply chain scale up, financ-
ing models, and spent-fuel management.

This “Book of Abstracts” provides printed abstracts of contributed papers, invited presentations and

summarized outlines and topics for the round table discussion. The Proceedings with peer-reviewed full
papers will be distributed on USB memory key during the Conference.

We would like to express our gratitude to nearly 200 authors and co-authors that put a large effort into
completing 87 full camera-ready papers. We would also like to thank the sessions’ coordinators and chairs,
reviewers, and all those who gave a hand in organizing the HND2026 Conference.

Special acknowledgments are given to the International Atomic Energy Agency, the European Nuclear
Society, and University of Zagreb Faculty of Electrical Engineering and Computing for their support.

Finally, we are particularly grateful to all the sponsors and donors whose help has been essential for the
success of this International Conference. We express our thanks to all those who, through their efforts
and participation, have contributed to the Conference’s success.

Zagreb, May 2026
EDITORS
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Round Table Discussion will be moderated by: DAVOR GRGIC
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When are you expecting to see first operating western SMR and where?
¢+ What is an optimum installed power of SMR module and why?
What are the main drivers?
¢+ What is an acceptable increase of SMR price per kWe compared to
a large LWR?
What to do to advance first of a kind to n-th of a kind in an efficient way?

+ Isit possible to change soon regulatory requirements and reduce
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IP-1
KONCAR'’s Long-Term Operational and Maintenance Support
at the Krsko Nuclear Power Plant
IvAN PAIC, KONCAR - Electrical Industry Inc. has maintained an enduring pres-
MaARi1O PErIC ence in the nuclear energy sector for more than 40 years, with long-term
KONCAR - Electrical Industry involvement in maintenance and service activities at the Kr$ko Nuclear
Inc. Power Plant (NEK). Our cooperation focuses on delivering preventive and
Fallerovo $etaliste 22, Zagreb, corrective maintenance activities on key electrical machinery that under-
Croatia pin the reliability and operational readiness of one of the region’s most

ivan.paic@koncar.hr, important low-carbon power generation facilities.
mario.peric@koncar.hr

Within this partnership, KONCAR has been engaged in the regular main-
tenance of NEK’s main generator, two auxiliary diesel generators, and 36
high-voltage motors according to the plant’s 18-month outage schedule. These activities are integral to
supporting safe, dependable operation within a highly regulated nuclear environment.

KONCAR’s scope of work encompasses scheduled inspections, comprehensive diagnostics, mechanical
and electrical refurbishment, component repair and replacement, performance testing and verification
in accordance with applicable technical and quality assurance standards. Activities are executed both
on-site during planned outages and supported by specialized workshop capabilities, ensuring traceabil-
ity, rigorous documentation and compliance with safety requirements. Through decades of cooperation,
KONCAR has built in-depth technical knowledge of maintenance of large rotating electrical machines
operating in nuclear power applications, as well as robust processes for outage planning, rapid fault re-
sponse and long-term asset management.

In addition to site-specific activities at NEK, KONCAR'’s experience in the nuclear sector extends glob-
ally. To date, the company has delivered 78 high-voltage synchronous generators and asynchronous mo-
tors to nuclear power plants worldwide, demonstrating its capability to meet stringent performance and
quality requirements for critical power generation equipment.

This presentation will provide an overview of KONCAR'’s operational and maintenance framework at the
Krsko Nuclear Power Plant, highlight practical experience and technical practices applied in a nuclear en-
vironment, and underline the importance of reliable industrial partnerships in supporting safe and stable
long-term nuclear power plant operation.

Keywords: nuclear power plant, main generator, auxiliary diesel generators, high-voltage motors, opera-
tion and maintenance, reliability
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IP-2
Automated Flaw Detection from Eddy Current Data Using
Convolutional Neural Networks
MATEA SPANIC, Eddy current testing (ECT) is a widely used non-destructive evaluation
ROBERT ToMICIC method for detecting surface and sub-surface flaws in conductive materi-
INETEC D.O.O. als. Recent advancements in artificial intelligence and machine learning,
Dolenica 28, Donji Stupnik, particularly convolutional neural networks (CNNs) have shown great po-
10255 Croatia tential in automated flaw detection tasks. We present a novel CNN for the
Matea.Spanic@inetec.hr, detection of anomalous eddy current inspection signals. To the best of our
Robert.Tomicic@inetec.hr knowledge, the proposed method is the first such complex solution able to

successfully analyze a real-world eddy current dataset and the first artifi-
cial intelligence automated analysis successfully qualified at EPRI. Our contributions are not limited only
to the architecture of the CNN, but the overall construction of the experiment and the format of the input
data. For CNN, we propose a 1D U-Net architecture for defect detection in multi-channel eddy current
signals, leveraging a series of downsampling and upsampling layers with skip connections to capture both
local and global features. The model was trained using the Focal Loss function to address class imbalance,
with optimization performed via the Adam algorithm and a learning rate scheduler for gradual decay. To
train the neural network, we utilized tube signals, indication positions, and indication widths as input
features. Each neural network employs a specific filter through which the tube signal is processed. Dur-
ing runtime, preprocessing involves passing the input signal through a designated filter and segmenting
it into chunks to prepare it for further analysis. We also employed ensemble learning, a methodology that
integrates multiple neural networks to enhance predictive accuracy. Each network within the ensemble
is trained on distinct datasets, optimizing its performance for specific types of inputs or indications. The
outputs of these convolutional neural networks (CNNs) are subsequently aggregated to generate a unified
and precise prediction. Neural network approach to automated analysis has half the amount of overcalls
per tube compared to automated analysis approach with signal curve comparison INETEC has previously
qualified at EPRIL

Keywords: flaw detection, eddy current, automatic analysis, convolutional neural network, non-destruc-
tive testing
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= BojAN PETROVIE Nuclear-powered propulsion for civilian applications has been demon-

§ Georgia Institute of Technology strated with several cargo ships (NS Savannah, Otto Hahn, Mutsu). How-
770 State St NW. Atlanta ever, there was no subsequent commercial deployment, partly due to the
GA 30332, USA lack of public acceptance, and partly due to the lack of clear economic ad-
bojan.petrovic@gatech.edu vantage. Today, a large percentage of global freight transportation is per-

formed by large container ships, bulk carriers and oil tankers, contribut-
ing up to 3% of human-generated CO2. With the growing climate change concerns, it is increasingly clear
that nuclear power has to be part of the solution. Moreover, maritime nuclear power may be deployed as
Floating Nuclear Power Plants (FNPPs) with their specific advantages (and challenges). The presentation
will discuss innovative approaches to nuclear-powered commercial civilian maritime applications aiming
to enhance their competitive attractiveness.

Keywords: maritime applications, nuclear-powered propulsion, floating nuclear power plants
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P-4
The Role of Nuclear Power in Korea’s Energy Mix: Current Status,
Policy Direction, and Future Outlook
K1 BoG LEE This invited lecture provides an overview of the current status of nuclear
Korean Nuclear Society/ energy in Korea and its role within the national energy mix. It introduces
Korrea Atomic Energy Research  the structure and performance of Korea’s operating nuclear fleet, recent
Institute developments in plant operation and lifetime extension, and ongoing ef-

(34057) 111, Daedeok-Daero forts to maintain high standards of safety, reliability, and public trust.
989beon-Gil, Yuseong-gu,
Daejeon, Korea
kblwhl@hanmail.net,
kblee@kaeri.re.kr

Particular attention is given to the policy framework guiding Korea’s en-
ergy mix, including the balance between nuclear power, renewable energy
sources, and other low-carbon technologies.

Korea, a country with limited natiral resources, launched its national
nuclear power program in the late 1950s. Beginning with the commercial operation of Kori Unit 1 in
1978, Korea is currently operating a fleet of 26 nuclear powe plants, which provide approximately 30% of
the nation’s electricity. Through joint design and technology cooperation with the United States, Korea
achieved thechnology self-reliance and supply-chain and successfully exported nuclear power plants to
the United Arab Emirates in 2009 and the Czech Republic in 2025. Looking ahead, Korea seeks to futher
develop its nuclear industry as a strategic export sector and as a key pillar supporting sustainable national
economic growth.

Korea has developed one of the world’s most comprehensive and mature nuclear energy programs, with
nuclear power playing a central role in ensuring reliable, low-carbon electricity supply. As of today, nu-
clear energy constitutes a significant share of Korea’s electricity generation, supporting energy security,
price stability, and climate change mitigation.

To ensure the stability of electricity supply and demand, Korea establishes a long-term (15-year) Basic
Plan for Electricity Supply and Demand every two years. This plan forecasts future electricity demand
and outlines the corresponding generation capacity and energy mix.

Under the 11th Basic Plan (2024-2038), two large-scale nuclear power plants and one small modular
reactor (SMR) have been approved for new construction. In 2026, the government plans to formulate the
12th Basic Plan (2026-2040), which will serve as a mid- to long-term roadmap for managing electricity
supply and demand in a stable and sustainable manner, with a strong emphasis on expanding renewable
energy and achieving carbon neutrality.

The plan will more accurately project overall electricity demand, taking into account additional drivers
such as the 2035 Nationally Determined Contribution (NDC) for greenhouse gas reduction, the growth
of artificial intelligence (Al), data centres, and electrification. Based on these projections, it will establish

Invited Presentations (IP)
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a carbon-free—oriented energy mix that carefully balances carbon neutrality, energy security, and eco-
nomic efficiency. In this context, emerging technologies such as Small Modular Reactors (SMRs) and
advanced reactor concepts are briefly introduced as potential contributors to future energy systems, es-
pecially in synergy with renewable energy sources.

Finally, the lecture shares key lessons learned from Korea’s nuclear experience, including institutional ar-
rangements, human resource development, and industry—academia—government cooperation.

Keywords: Korea, Nuclear Role, Energy Mix, Policy, National Plan
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PETR MACH The effects of major changes on the energy market consolidate the market EQ

Energoprojekt Praha position of nuclear energy in Czechia and prove its importance for future =
Na sertvéch 2247/29 in the energy mix. The lessons learned by the industry from the recent
13000 Prague, Czechia new build projects in the world will certainly be taken into account dur-
petr.mach@egp.cz ing the current nuclear build up and hopefully will help to avoid delays

and cost overruns, which is often cited as a main drawback of the current
nuclear industry development.

The country has prepared itself for the nuclear new build project for the last decade. One tender for two
nuclear units in Temelin was already terminated due to the lack of financial guarantees to the project.
State support for the Dukovany new build project, detailed preparation for the project and general pre-
paredness of the industry and engineering capacities create a solid basis for the successful project imple-
mentation.

ENERGOPROJEKT PRAHA will play crucial role in licensing of the new NPP for its customer EDU II
(Owner). Its responsibility is to prepare the complete set of documentation for licensing and permitting
of the plant according to the atomic and civil construction laws respectively. Scheme of the process and
cooperation of the Licensee and the EPC contractor in the framework of the regulatory procedures is
described within the presentation.

Keywords: licensing, newbuild, large reactors,energy, nuclear
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IP-6
Specific Issues of Licensing Small Modular Reactors
JOoZEF MISAK Small Modular Reactors (SMRs) are considered as a promising option for
L]V Rez, a.s. enhancing energy security, supporting decarbonization goals, significant-
Hlavni 130, Rez. 250 68 ly increasing nuclear safety and enabling faster, economical and flexible
Husinec, Czech Republic deployment of nuclear power. Large expectations need to be confronted
Jozef.Misak@ujv.cz with realistic consideration of existing issues resulting from limited expe-

rience with deployment of SMRs. While many SMR concepts build upon
proven reactor technologies, their innovative design features, deployment concepts, and operational
modes introduce specific challenges for the existing nuclear licensing frameworks, which have histori-
cally been developed for large, site-specific nuclear power plants. The first part of the presentation will
introduce general licensing issues associated with SMRs. These include the applicability of current regu-
latory requirements to SMR designs, the treatment of modularity and factory fabrication, multi-module
sites, novel ownership and deployment models, siting flexibility, the potential use of graded or risk-in-
formed approaches, etc. Particular attention is paid to the balance between maintaining established safety
principles and adapting regulatory processes to accommodate innovation, while preserving the prime
responsibility of the operating organization for nuclear safety. An overview of existing relevant regulatory
efforts in selected countries and international frameworks will be provided.

The second part focuses on specific licensing challenges related to deterministic safety analysis (DSA) of
SMRs. Key topics include the coupled analysis of neutronic, thermal-hydraulic, chemical, structural and
radiological processes, identification and classification of postulated initiating events and accident sce-
narios reflecting innovative designs, validation of computer codes for unusual plant configurations, selec-
tion of design specific acceptance criteria, the definition of design basis and design extension conditions,
the treatment of multiple reactors and shared systems, the effects of both internal and external hazards
the specification of the levels and demonstration of compliance with the principles of defence-in-depth.
The presentation will also discuss issues such as the selection of bounding scenarios, the role of passive
safety features with specific failure modes, closer integration of deterministic and probabilistic approach-
es, the demonstration of practical elimination of early and large radioactive releases, and independent
verification of safety analysis. The presentation aims to highlight areas where regulatory guidance may
require clarification, adaptation, or further development to ensure a consistent, transparent, and robust
licensing process for SMRs, while maintaining a high level of nuclear safety and public confidence.

Keywords: Small modular reactors, nuclear safety, regulatory framework, licensing issues, deterministic
safety analysis
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Ivo KOUKLIK The presentation will provide an overview of the current status of the CEZ EQ
CEZ, Czech Republic project development, covering several aspects of the project: the need for 2

SMRs in the Czech Republic, potential sites, design and supplier selec-
tion, project schedule, the CEZ team, licensing and permitting, long-lead
items, key design features of the Rolls-Royce SMR, and other relevant information related to CEZ project
development.

ivo.kouklik@seznam.cz

Keywords: CEZ SMR project development
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IP-8
NUWARD SMR, a Multi-Energy Platform Serving Industries and
Utilities to Accelerate Transition to a Low-Carbon Energy Future
ANTOINE GUELFI NUWARD, EDF’s subsidiary, is advancing the development of its Small
EDF Modular Reactor (SMR) technology to address Europe’s growing demand
Paris, France for safe, reliable, competitive, and abundant low-carbon energy. Market
antoine.guelfi@edf.fr interest continues to rise, driven by the dual imperative of achieving Net

Zero and ensuring long-term energy security. This is reflected in a grow-
ing number of inquiries covering diverse applications such as data centres, energy-intensive industrial
processes requiring cogeneration, and urban district heating networks. To meet evolving customer needs
and guarantee competitiveness, NUWARD has oriented its development toward a multi-energy platform
capable of delivering sure, low carbon and affordable energy. The NUWARD SMR’s reactor, with its ther-
mal output of 1150 MWth, is designed to produce both electricity and heat delivering up to 400 MWe
and 290 MWth in cogeneration mode. It is therefore fully adapted to meet the needs of European stake-
holders. Designed in Europe, for Europe and beyond, NUWARD aims to become the leading European
SMR energy platform providing low-carbon energy. The project is strengthened by robust partnerships
with major European nuclear and industrial players, including Framatome, Arabelle Solutions, Tractebel,
Ansaldo Nucleare, and Ansaldo Energia, enhancing its expertise in construction, modularisation, and
innovation.

NUWARD also leads and contributes to several European initiatives, such as the International NUWARD
Advisory Board and the Joint Early Review, an innovative initiative consisting of a joint pre-assessment
of the NUWARD SMR carried out by NUWARD and eight European regulators. The Joint Early Review
aims to best anticipate the expectations of safety authorities in several key European countries for its
development. NUWARD is also a Project Working Group of the European Industrial Alliance on SMRs.
All these initiatives aim to accelerate the deployment of SMR solutions and support market readiness.

Built on EDF’s 60 years of experience in the design, licensing, construction, and operation of nuclear tech-
nologies worldwide, NUWARD SMR relies on proven technologies and robust industrial knowhow. By
the early 2030s, NUWARD seeks to deliver a safe, competitive, and deployable SMR solution for Europe
and subsequently for international markets.

Keywords: NUWARD, SMR, cogeneration, district heating, data centres
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SOHYUN PARK The i-SMR developed by Korea Hydro & Nuclear Power is an advanced ;?

KHNP Generation 3+reactor designed to enhance safety, economic efficiency 2

38120 1655, Bulguk-ro, and flexibility for emerging nuclear market.

Munmudaewang-myeon, The i-SMR incorporates fully passive safety system based on natural

Gyeongju-si, Gyeongsangbuk-do, i cylation cooling and gravity-driven safety mechanisms, minimizing

Republic of Korea . . . . .

sohvunpark@khop.co kr the need for active operator intervention during emergency conditions.
yunpark@ihnp.co. With the integrated Control Rod Drive Mechanism-CRDM- the risk of

control rod ejection accident is inherently eliminated.

Beyond technological innovation, KHNP’s i-SMR deployment strategy integrates engineering, procure-
ment, construction (EPC), operation & maintenance (O&M), fuel cycle management, and human re-
source development. Based on the strong supply chain we’ve built through large nuclear projects, KHNP
already has a reliable supply system that can be applied to the i-SMR as well.

This presentation will introduce the key technical features of the i-SMR, including passively safety archi-
tecture, multi-hydraulic design concepts. It will also discuss KHNP’s international cooperation roadmap
aimed at supporting safe and economically viable SMR deployment in Europe.

Keywords: i-SMR
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IP-10
Holtec SMR-300: From First-of-a-Kind Deployment
to Global Fleet Readiness
WiLLIAM B1zOLLON Holtec’s SMR-300 is an advanced Gen III+ small modular reactor incor-
Holtec International porating passive safety features and based on proven PWR technology,
1 Holtec Boulevard, Camden, commercially available fuel,