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The University of Salford's Research and Knowledge Exchange centres focus on
impactful and multidisciplinary research.

With over six decades of expertise, Acoustics Research
Centre is internationally renowned for pioneering
research in acoustics, addressing sound environments,
noise reduction, and audio technologies. The unique
facility in Energy House investigates energy efficiency
and sustainable housing technologies, offering insights
into zero-carbon building practices through real-world
testing environments like Energy House 2.0.

North of England Robotics Innovation Centre is dedicated to advancing robotics,
automation, and Al, the centre collaborates with industry to develop cutting-edge
technologies for smart manufacturing, healthcare, and beyond.

The Centre for Engineering the Future has vision to develop world-class research excellence
in core engineering disciplines to foster innovation and address global challenges in a truly
holistic way and generate a meaningful, sustainable and positive impact for the long-term
health of our planet. The aim of the Centre for Sustainable Innovation is to support
businesses in developing sustainable, environmentally friendly practices, focusing on
renewable energy solutions, circular economy initiatives, and low-carbon technologies to drive
economic growth.

The Environmental Research and Innovation Centre engages in research to tackle
environmental challenges such as pollution, climate change, and biodiversity loss. It aims to
develop innovative solutions for environmental sustainability and natural resource
management.

The Informatics Research Centre focuses on advancements in informatics, exploring areas
such as data analytics, machine learning, and artificial intelligence to solve complex problems
in various sectors, including healthcare, finance, and smart cities.
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Safety and
Assurance

N
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Providing front-end
engineering solutions that
put clients needs first.

Why we’re different

For more detailed information, you can explore their research centres here
salford.ac.uk/research/our-expertise/research-and-knowledge-exchange-centres

DBD the UK’s leading
Professional Advisory organisations in the
nuclear industry, with our team bringing
over 20 years of global experience in
engineering, project management, safety,
and assurance.
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Mitigating risk to ensure that
our clients projects keep the
UK safe and secure.

Our innovation and expertise empower us
to tackle the world’s most complex
engineering challenges while inspiring the
next generation of problem solvers. We
directly impact our clients' success by
providing practical advice and insights
that help them achieve their goals.

We’re always pushing forward.

O enquiries@dbdinternational.com

www.dbdinternational.com

We have the ANSWERS®

Industry leading analysis tools, software

and consultancy

The ANSWERS® Software Service focuses on:

e Reactor Physics
e Radiation Shielding and Dosimetry
e Nuclear Criticality Safety

ANSWERS® software packages, consultancy and customer support enable our

worldwide customer base to solve problems,

increase productivity and reduce costs.

In use within the nuclear industry for almost 40 years, ANSWERS® codes are used
on a range of reactor types, including AGR, Magnox, PWR, BWR, CANDU, VVER,
RBMK, PBMR, SMRs, SFRs, as well as other advanced and experimental reactors.

We are unbiased and independent of regulators, plant operators and equipment.
We combine the highest integrity and technical credibility with ability to deliver.
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Multiphysics Simulation
Feeds Innovation

Engineering teams need to be able to accurately predict
the real-world behaviour of their designs, devices and
processes. How? By taking multiple physical phenomena
into account simultaneously with COMSOL Multiphysics®.

REACTOR
PHYSICS

comsol.com/feature/multiphysics-innovation W COMSOL

MCBEND®

RADIATION SHIELDING, WELL
LOGGING, DOSIMETRY

Contact: lydia.ruddy@global.amentum.com
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WELCOME

The 7th Modelling in Nuclear Science and Engineering Conference aims to
bring together the community to share modelling techniques to help
improve design and operation of nuclear energy generation, processing and
storage facilities including power plants to protect society by improving
safety of these facilities.

The goal of scientific modelling as an activity is to make features and
performance of the design easier to understand, quantify, visualise, or
simulate by adopting rigorous scientific methods. This Conference will
provide a platform to highlight exciting new modelling methods and
applications. Previous attendees at this conference included a broad range
of industry members, leading academics and those at an early career stage.

The Conference is developed to offer a fantastic line-up of speakers and a
fascinating set of topics and themes to offer scientists and engineers a view
on future developments, which will include exploring how Al can be adopted
to support modelling in the nuclear industry.

Professor Ali Tehrani, CEng, FNucl, FIMechE
Conference Organising Committee Chair
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A

University of
10 DBD @ Salford

amentum L— T
Thank you to our supporters Thank you to our event partners

MULTIPHYSICS® NUCLEAR

wharw.multiphysics.org E"C“"EEHQI (5

INTERNATIONAL

Ly NEA marick

NUCLEAR ENERGY AGENCY make the difference



NUCLEAR MODELLING 2024

7th Annual Modelling in Nuclear Science and Engineering Seminar
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PROGRAMME

DAY 1 THURSDAY 7 NOVEMBER

08:30 - 09:00

REGISTRATION, NETWORKING and REFRESHMENTS

09:00 - 09:30

09:30 - 10:00

10:00 - 10:20

OPENING and WELCOME
Prof. Ali Tehrani FNucl, Conference Chair
Dr Fiona Rayment OBE FNucl, President of the Nuclear Institute

SESSION 1: Impact of Modelling in Nuclear Engineering and Science
Chair: Prof. Ali Tehrani FNucl

Keynote Speaker

Fostering artificial intelligence applications in nuclear science and engineering
Dr Oliver Buss

OECD Nuclear Energy Agency

Underpinning the Decommissioning Strategy for the most Hazardous Nuclear Storage Facility in
Western Europe

Joshua OIyrne and Mike Ellarby

Sellafield Ltd & ITI Group

10:20 - 10:40

Using Al to Model Systems in Nuclear Science and Engineering
Christopher Pain, Ali Tehrani, David Luxat, Sadjad Naderi, Boyang Chen, Claire E Heaney and Paul Smith
Imperial College London

10:40-11:00

Chat-Based Assistant for Training and Education of Nuclear Engineers
Anna Detkina and Lewis Powell
University of Liverpool

11:00 - 11:20

BREAK

SESSION 2: Multi-physics and Multi-scale Modelling

Chair: Prof. Paul Smith

11:20-11:40

Overview of Multi-Physics and Multi-Scale Simulation Capabilities at GRS
Yann Périn
GRS

11:40 - 12:00

Heterogeneous dilution transient in a PWR nuclear power plant using multi-physics codes ANSYS
CFX/PANTHER/COBRA3C_TE

Antony Martini, Maxime Haedens and Lucia Rueda

Tractebel

12:00 - 12:20

Large eddy simulations of conj §ate heat transfer for channel flows up to a Prandtl Number of 5
Gregory Cartland-Glover and David Emerson
STFC

12:20 - 12:40

Modelling of Natural Circulation Loops using LES and unsteady RANS approaches for Nuclear Passive
Cooling Applications

Dean Wilson, Hector lacovides and Tim Craft

The University of Manchester

12:40 - 13:00

Modelling Strategies for a Boron-Free SMR Core
Mark Mawdsley and Bronwen Edge
Rolls-Royce SMR

13:00 - 14:30

GROUP PHOTO, LUNCH, POSTER SESSION and NETWORKING
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7th Annual Modelling in Nuclear Science and Engineering Seminar
7-8 November 2024 - Manchester

PROGRAMME

DAY 1 THURSDAY 7 NOVEMBER

SESSION 3: Al, Innovation and Recent Developments in Reactor Performance and Safety

Modelling
Chair: Prof. Christopher Pain

Numerical Study of Axial-Flow-Induced Vibrations on Cantilevered Rods for Nuclear Reactor

11421‘?’500' Applications
: Wenyu Mao, Hector lacovides and Andrea Cioncolini
The University of Manchester
14:50 - A Non-Invasive Al Reduced Order Model for Neutron Transport
15:10 Andrew Buchan
Queen Mary University
15:10 - Simulation Modelling for Optimised Effluent Waste Management
15:30 Conor Chalcroft, Nick Barton, Jack Lewis and Janette Mchendry
Ada Mode
15:30 - The use of Al to produce data-driven algorithms for critical heat flux
15:50 Simon Cox, Kajetan Streciwilk and Paul Smith
Amentum
15:50 - 16:10 | BREAK

SESSION 4: Chemical and Fuel Cycle Facilities

Chair: Dr Andrew Buchan

. Discrete Event Simulation for the Optimisation of Fuel Handling and Station Operations at AGR
1166'13?0_ Stations
’ Morgan Rogers and Andrew Coles
AtkinsRéalis, EDF
16:30 - Implications of Keyway Cracking on the Onset of Induced Crack in Advanced Gas-Cooled Reactor
16:50 Ahmadreza Farrokhnia, Graham Hall and Abbie Jons
The University of Manchester UK Export Controlled
16:50 - Ensuring Safe Containment of Special Nuclear Material Through Advanced Computational Modelling
17:10 Robert English, Tim Ashworth, Saffron Wyse and Pawel Woelke
Thornton Tomasetti
17:10 - Atomistic simulations of point defect models in uranium nitride (UN) and plutonium nitride (PuN)
17:30 William Watson, Matthew Horton, Sophie Cooper, William Neilson, Conor Galvin and Robin Grimes
Imperial College London, National Nuclear Laboratory
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PROGRAMME

DAY 2 FRIDAY 8 NOVEMBER

07:45 - 08:20

08:20 - 08:50

08:50 - 09:10

COFFEE and NETWORKING

SESSION 5: Plant Performance in Accident Conditions
Chair: Prof. Panagiota Angeli

Keynote Speaker

High-Fidelity Multi-Physics Simulation Platform JAMPAN
Dr Kenichi TADA

Japan Atomic Energy Agency

3D visualization of gamma radiation field distribution for radiological protection during NPP
decommissioning

Mikotaj Oettingen

AGH University of Krakow

09:10 - 09:30

Atmospheric Dispersion Modelling for Informed Decision Making in Modern Nuclear Safety Cases
Dr IIi(ussell Mills, Robert Gordon, Melissa Cutler, Howard Chapman and Stephen Lawton
Risk Aware

09:30 - 09:50

Designing a molten salt experimental device for the Jules Horowitz Reactor
Patrick Carter-Cortez and Geoff Parks
University of Cambridge

09:50-10:10

A?plication of Fuel Performance Modelling on Operational Civil Nuclear Reactors at EDF Energy
Oliver Perry and Adam Askam
EDF Energy

10:10 - 10:30

BREAK

SESSION 6: Reactor Thermal Hydraulics, Fuel Performance, Neutronics, Criticality and Shielding

Chair: Dr Amir Nourian

Image Reconstruction of Gamma Source Data using a Simulated Compton Camera and the Stochastic

10:30 - 10:50 | Origin Ensemble Method
Jessica Fildes and Dennis Allen
Amentum
. ) Development of a Multiphysics Fuel Performance Modelling Capability
10:50-11:10 Brendan Tollit, William Poole, Henry Smith, Peter Smith and Paul Smith
Amentum
Advanced Development and Optimization of HPC Numerical Simulation Tools for Nuclear Thermal
11:10 - 11:30 | Hydraulics
Weij Wang, Bo Liu, Greg Cartland-Glover, Charles Moulinec and Stefano Rolfo
STFC
11:30 = 11:50 Computational Fluid Dynamics Modelling of Thermal Treatment Aﬁplications
: ' Ella Schaefer, Sarah Swales, Saffron Wyse, Robert English, Tim Ashworth and Euan Williamson
Thornton Tomasetti
11:50 = 12:10 Phase-field modelling of fission gas-bubble formation in nuclear fuels

MD Zahid Hasan
Bangor University




NUCLEAR MODELLING 2024

7th Annual Modelling in Nuclear Science and Engineering Seminar
7-8 November 2024 - Manchester
PROGRAMME

DAY 2 FRIDAY 8 NOVEMBER

SESSION 7: Optimisation Techniques to Support Design and Process Developments
Chair: Dr Oliver Buss

90 _ 13- Gaussian Process based optimisation of plate-type fuel assemblies
13:20 -13:40 Henry Bennett and Geoff Parks
University of Cambridge

. . Back to Basics: Practical Modelling for Nuclear Chemical Plant
13:40 - 14:00 David Leng
DBD International

Application of Particle Swarm Optimisation in the design process of a boron free small modular
14:00 - 14:20 reactor core

Madinka Bright Mweetwa

Bangor University

. . Preliminary reactor physics analysis for the UKJ-HTR
14:20 - 14:40 Anna Detkina, Dzianis Litskevich, Mark Bankhead and Matthew Horton
University of Liverpool, National Nuclear Laboratory

14:40 - 14:50 BREAK

SESSION 8: Energy Systems and Experimental Techniques in Supporting Modelling Activities

Chair: Prof. Ali Tehrani FNucl

Safety Assessment of the Spherical Tokamak for Energy Production (STEP) Using MELCOR:
14:50 - 15:10 Modelling Loss-of-Coolant Accidents and System Responses

Samad Khani and Matthew Lukacs

UKAEA

15:10 - 15:30 Direct Conversion Thermoelectric Reactors for Powering Future Space Exploration
’ ’ Oliver Jeffery, Agostino Maurotto, Pietro Alessandro Di Maio, Pierluigi Chiovaro and Ramy Mesalam
University of Leicester
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POSTERS

Use of Al Libraries to Solve the Discretized Neutron Diffusion Equation
Kajetan Streciwilk, Brendan Tollit, Paul Smith, Boyang Chen, Christopher Pain
Amentum, Imperial College London

Poster 1

Evaluation of natural radioactivity level in Delanta-Dawunt, Wollo District,

Poster 2 Ethiopia
Mekuanint Lemlem Legasu

Adama Science and Technology University

Application of Process Chemical Modelling to Support Savannah River’s Liquid
Poster 3 Waste Programme

Effran Rafael, Andreas Georgiou, Scott Williamson-Owens

DBD International

Modelling dispersion of aqueous effluent from Heysham 1 and 2 power stations
to understand the environmental performance of existing and alternative
discharge arrangements during decommissioning

Rosie Newton, lan Godfrey, Rebecca Butler, Tim Soetens

Eden Nuclear & Environment

Poster 4

Recent Developments in the LOTUS Neutron Transport Code for Reactor
Poster 5 Simulations

Dzianis Litskevich, Anna Detkina

University of Liverpool

Application of URANS Simulation of Axial Flow-Induced Vibrations on a Blunt-
Poster 6 End Cantilever Rod for Nuclear Applications

Anas Muhamad Pauzi, Hector lacovides, Andrea Cioncolini

The University of Manchester

Calculation of lead activation in LFR using OpenMC

Poster 7 Simone Maggi, Matteo Zammataro, Daniele Tomatis

Newcleo

Agglomeration, dissolution, and fragmentation behaviour of simulated nuclear
Poster 8 fuel debris nanoparticles via kinetic Monte Carlo simulations

Miguel Pineda, Cong Chao, Yiwei Zhang, Takehiko Tsukahara, Panagiota Angeli, Eric S.
Fraga
University College London, Laboratory for Zero-Carbon Energy, Tokyo

Concrete Defect Detection and Analysis using Al Software
Poster 9 Tim Ashworth
Thornton Tomasetti
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NUCLEAR
MENTORING

CONNECT AND LEARN

Our mentoring scheme connects nuclear
professionals at all stages of their careers.

Whether you're a seasoned professional or
just starting out, this scheme offers a
valuable opportunity for both giving and
receiving support.

BENEFITS

Grow professional network [vf
Learn from others (V]

Accelerate your development (v
Give back to your community (v
Build relationships (v

For more information

SIGN UP TODAY )
bit.ly/nuclearmentoring
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