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Draft Agenda for the Technical Workshops on Tuesday, May 16th 

09:00 – 10:30 EMC Test Challenges for Military/Electric Aircraft 
Session Chair - Gavin Barber 

 Speaker 1 - Kieran Mayhew, QinetiQ, Civil Aircraft HIRF Clearance Techniques – 
an Overview 

Speaker 2 - Joe Gallagher, Vertical Aerospace, HIRF Challenges Associated with 
the Development of an All-electric Aircraft 

Speaker 3 - Luke Heritage, QinetiQ, Large Military Aircraft E3 Certification and a 
Description of the Fixed Facilities Based at MOD Boscombe Down 

 

11:00 – 12:30 EMC Design for the Power & Electronics Applications 
Session Chair - Dr Min Zhang 

Speaker 1 - Dr Yegi Bonyadi, Lyra Electronics, EMC Design Considerations 
 for a High Power SiC MOSFET-Based Converter 

Speaker 2 - Dr Rob Weller, Electrical Investigation, Power Frequency EMC 
Considerations for Low Carbon Technologies (LCT)  

Speaker 3 - Paul Wolstenholme & Patryk Olesinski, Applus+ 3C Test, Automotive 
Electrification, the Associated Vehicle-Level EMC Challenges and Techniques to 
Resolve 

 

14:00 – 15:30 EMC Simulations 
Session Chair - Tamara Monti 

Speaker 1 - Jason Watkiss, Rolls-Royce, Modelling of Power Converter Cable 
Related Conducted and Radiated Emissions 

Speaker 2 - Dr Emma Kowalczuk, Jaguar Land Rover, Simulating Electromagnetic 
Compatibility of Modern Luxury Vehicles 

Speaker 3 - Dr Graham Roberts, Turntide Technologies, Validated Simulation of 
Conducted Emissions from Transport Power Electronics 

 

 

https://www.emcandci.com/
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Draft Agenda for the Technical Workshops on Wednesday, May 17th  

09:00 – 10:30  Prime Contractor?  Don’t Leave EMC to the End - The EMC Roles and 
Responsibilities 
Session Chair - Ian MacDiarmid 

Speaker 1 - Darren Hayes, Martin Grant, Ian Flintoft & Les McCormack, 
Environmental Impact Assessment of Electromagnetic Fields for Major Rail 
Schemes  

Speaker 2 - Jon Burbage, Adrian Monk, John McDowall & Daniel Nock, Prime 
Contractor Issues Integrating Distributed Systems on Large Naval Platforms 

Speaker 3 - Maya Petkova & Rui da Cruz Santo, EMC Process for Authorization, a 
Railways Perspective 

 

11:00 – 12:30  Practical compliance for manufacturers  
Session Chair - Paul Duxbury 

Speaker 1 - Alexander Toohie, Texecom, What Next? A Crash-Course in Some of 
the Regulatory Requirements Outside of Just EMC 

Speaker 2 - Marc Hudson, Sky, Experiences and Lessons of a Compliance 
Engineer/Manager 

Speaker 3 - Dai Davis, Enforcement of the UKCA and UKNI Marking Regimes 

 

14:00 - 15:30    EMC Risk Management  
Session Chair - Oskari Leppäaho  

Speaker 1 - Mohammad Tishehzan, University of York, Application of Assurance 
Cases in Arguing EM Resilience  

Speaker 2 - Dr Alex Gavrilakis, Network Rail, EMC Hazard/Risk Analysis Process 
for Railway Projects, Including a Case Study 

Speaker 3 - Oskari Leppäaho, Danfoss Drives, EMC Plan for Power Drive Systems 
to Prevent Interference with Other Systems 
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Day 1 Session1: EMC Test Challenges for Military/Electric Aircraft  

09:00 – 10:30, May 16th  

Session Chair: Gavin Barber, Team Leader – E3 Test and Evaluation and EM Security, QinetiQ Ltd, 
Farnborough, UK  

Session Description: This session covers some of the challenges 
associated with performing High Intensity Radiated Field (HIRF) 
testing of both military aircraft and more recently developed fully 
electric aircraft. The session covers the various test methods used 
to assess the E3 performance of aircraft and specifically addresses 
some of the latest test challenges with the introduction of fully 
electric aircraft.   

 
In addition some of the test methods used for military aircraft E3 
Certification and Release to Service (RTS) are discussed, including 
low level swept methods and fixed capabilities, such as the Radio 
Frequency Environment Generator (REG).  
 
 

09:00 – 09:30 Civil Aircraft HIRF Clearance Techniques – An Overview 
 

Speaker: Kieran Mayhew – E3 Test and Evaluation and EM Security, QinetiQ Ltd, Farnborough, UK  

Synopsis: This paper provides an overview of the test methods employed in the HIRF certification 
of civil aircraft.  This addresses the full aircraft test methods rather than the equipment level test 
methods performed at bench level to RTCA DO160. Based on the experience gained over many 
decades of testing this paper provides both an overview of the full aircraft techniques and 
highlights some of the challenges with applying these methods to a range of different aircraft from 
large airliners to small business jets and more recently to autonomous aircraft.  The test methods 
discussed range from the low level coupling methods, known as Low Level Swept Current (LLSC) 
and Low Level swept Field (LLSF) to full aircraft High Level Radiated Susceptibility (HLRS), on-
aircraft Bulk Current Injection (BCI) and Portable Electronic Device (PED) testing.  

The methods are applied to aircraft at sites around the World and this paper considers some of 
the challenges associated with site suitability, licensing and access into the aircraft under test. As 
aircraft become more and more reliant on electronics and with the introduction of battery 
powered technology, the test challenges are increasing year on year. 
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Biography: Kieran Mayhew is an EMC/HIRF Test Engineer working 
within the E3 Test, Evaluation and EM Security team based at 
QinetiQ Ltd, Farnborough. He started at the QinetiQ Apprentice 
training School completing a 4 year advanced electronics 
apprenticeship before rolling off into his current position of the 
last 4 years. Kieran has been running front line RF chamber testing 
on many complex customer systems to Def-Stan 59-411, Mil-Std 
461 and DO160. In addition he has supported the development of 
test methods specifically for aircraft Portable Electronic Device 
(PED) testing. 

 

 

 

 

09:30 – 10:00 HIRF Challenges Associated with the Development of an All-electric 
Aircraft  

 
 
Speaker: Joe Gallagher – Vertical Aerospace Ltd 
 
Synopsis: Vertical Aerospace are developing an all-electric aircraft, the VX4. The aircraft is a tilt 
rotor aircraft capable of both vertical and conventional flight. 
In order to achieve this, an initial aircraft has been developed (VA-1X) which will be used to 
evaluate the necessary design and flying qualities for this style of aircraft and  in the future will 
also be used as a test bed for new components. 
The VA-1X prototype is a fully composite aircraft which was designed using COTS components 
from a variety of aerospace and automotive companies, which in some cases have not undergone 
the rigor of a full EMC qualification test program. 
Clearly this prototype aircraft will never undergo a full HIRF certification program but to get the 
maximum benefit from this aircraft it will need to be flown to understand the transitional aspects 
of the flight program.  
This paper briefly discusses the approach taken to develop the necessary HIRF clearances required 
to complete its flight test program. 
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Biography: Presented by Joe Gallagher, EMC and lightning specialist 
at Vertical Aerospace. A principal EMH engineer with over 40 years 
of aerospace experience primarily in the field of EMC and Lightning 
strike protection. During an extensive career he has been involved in 
the certification of many civil/military aircrafts and several space 
projects here in the UK, in Europe and in the USA. His experience has 
covered all aspects from initial design, through development to 
formal qualification and platform certification. 

 
 
 

 
 
10:00 – 10:30 Large Military Aircraft E3 Certification and a Description of the Fixed 
Facilities Based at MOD Boscombe Down  
 

Speaker: Luke Heritage – E3 Test and Evaluation and EM Security, QinetiQ Ltd, Farnborough, UK  

Synopsis: This paper considers the challenges of performing E3 clearance on large military aircraft, 
covering factors including: the size and shape of the aircraft under test; access to and availability 
of appropriate test facilities; the required test levels, safety margins and how to achieve them; 
issues of access to aircraft systems; the potential Commercial-Off-The-Shelf nature of equipment; 
and, consideration of the new and/or legacy nature of an aircraft and its systems. Discussion on 
the potential for future modification of an aircraft and the requirements for further testing, as well 
as availability of an aircraft for testing, such as in-service demands, 
are also considered. 

Biography: Luke Heritage joined QinetiQ in 2008 from university, and 
has worked in the Electromagnetic Environmental Effects (E3) 
discipline for almost 15 years. Luke has worked primarily on military 
heavy fixed-wing aircraft, rotary platforms as well as fast jets 
covering all aspects of E3 including practical trials activities. 
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Day 1 Session 2: EMC Design for the Power & Electronics Applications 

11:00 – 12:30, May 16th  

Session Chair: Dr Min Zhang – EMC consultant, Mach One Design ltd, an association of Cherry 
Clough Consultants 

Session Description: This session covers the design aspect of EMC engineering. Proper design of a 
product can make the difference between a product passing the EMC tests during the first cycle or 
not. Traditional EMC design practices have been simply rule-based, but the rules are difficult to 
implement for various reasons. Three speakers from three industries will talk about the EMC 
design challenges and considerations in this session.  

Biography: Dr. Min Zhang received his PhD within Newcastle 
University’s Electrical & Electronics Engineering department in 
2013.His research was in novel power switching schemes to reduce 
EMI emissions, and his research papers have received many citations. 

Since then, he has worked as an EMC specialist on milestone projects 
with Dyson Technology, UK. With a proven track record designing 
state-of-the art electronics and electric machines with minimal EMC 
issues, Min then established the EMC capability for the Dyson Electric 
Vehicle project. Following the closure of that project, he started 
Mach One Design, and became associated with Cherry Clough Consultants Ltd, to provide 
independent expertise in good, cost-effective EMC design, worldwide. 

Min’s in-depth knowledge in power electronics, digital electronics, electronic machines and 
product design is sure to benefit your product’s design, helping you win the race against time and 
cost. 

11:00-11:30 EMC Design Considerations for a High Power SiC MOSFET Based 
Converter  

Speaker: Dr Yegi Bonyadi – Senior Power Electronics Engineer, Lyra Electronics Ltd 

Synopsis: This talk addresses the electromagnetic compatibility issues of high power SiC MOSFET based 
Dual Active Bridge DC-DC converters for automotive application.  The high switching frequency in 
combination with sudden changes in voltage “dv/dt” or current “di/dt” levels generate higher order 
harmonics, which cause Electro Magnetic Interference. Measures to improve the EMC capability, converter 
layout design considerations and suggestions to supress EMI noise to facilitate EMC compliant DAB 
converter will be discussed. 

Biography: Dr Yegi Bonyadi received the Ph.D. degree in the field of 
Silicon Carbide power electronics from the University of Warwick in 
2019. She currently works as a senior power electronics engineer at 
Lyra Electronics Ltd, where she focuses on design of automotive high 
power DC-DC converters, on-board chargers and cost effective EMC 
design. Her interests include power converter design, automotive 
power inverters, Hybrid/electric vehicles, power electronics 
modelling, and Wide-Bandgap semiconductor power devices. 
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11:30 – 12:00 Power Frequency EMC considerations for Low Carbon Technologies 
(LCT) 

Speaker: Dr Rob Weller – Principal Consultant, Electrical Investigation Ltd 

Synopsis: The move towards net zero (decarbonisation) in the UK is gradually forcing more heat 
pumps, electric vehicles, low energy appliances and lighting, and renewable generation to connect 
to the electricity distribution network.  Collectively these ‘Low Carbon Technologies’ produce 
mains borne harmonic currents, resulting in voltage distortion and other issues for Distribution 
Network Operators. The move away from ‘linear’ loads on ageing networks has also introduced 
constraints and, in some cases, prompted network reinforcement spend earlier than originally 
anticipated. 

This presentation gives a general overview of issues and discusses some solutions, together with 
impacts for the wider EMC community. 

Biography: Dr Rob Weller studied Electrical Engineering at 
Cambridge University, where he also completed his PhD (in 
Applications of Superconductivity) in 1999.  He is a Chartered 
Electrical Engineer and has worked as a technical specialist for most 
of his career. He has worked for, and with UK Network Operators, 
Industry Bodies and Utility companies to provide technical 
consultancy and policy services. He has served as a forensic 
investigator and expert witness and has investigated over 300 
electrical fires and/or shock incidents. He maintains links with 
academia and leading UK consultancies and organisations such as 
IET and ENA to carry out research and development work to improve electrical safety. 

 

12:00 – 12:30 Automotive Electrification, the Associated Vehicle-Level EMC 
Challenges and Techniques to Resolve 

Speakers: Paul Wolstenholme, Patryk Olesinski, EMC Technical Consultants, 3C Test Ltd 

Synopsis: This talk addresses the common EMC issues experienced with electrified vehicles, 
including those that often prevent compliance against the legal certification requirements (e.g., 
UNECE Regulation 10.06). It also highlights the various techniques that can be used to resolve 
these issues, with a particular focus on the integration of high voltage systems into the vehicle 
electrical architecture to assist with improving EMC performance.  

Biography: Paul started in the industry in 2011 as an EMC Test 
Engineer, before developing through various roles within a test lab 
environment and more recently working for a UK based automotive 
OEM. Experienced in both component and vehicle-level automotive 
EMC test requirements, test methods and problem resolution 
techniques. Paul has worked with a number of global OEMs, and 
their suppliers, delivering EMC compliance for multiple vehicle 
programmes. 

In January 2020, after 11 years of working in the automotive EMC 
sector, Paul launched and now leads the EMC Technical Consultancy 
department within Applus+ 3C Test.  
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Specialising in resolving the EMC issues associated with electrified vehicles and High Voltage 
components, Paul actively encourages and supports automotive manufacturer’s with ensuring 
greater EMC engagement in the early design phases of these components and new vehicle 
electrical architectures to ensure that EMC best practices are instilled into the design of both the 
components and vehicles.  
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Day 1 Session 3: EMC Simulations 

14:00 – 15:30, May 16th  

Session Chair: Tamara Monti – EuroNorth Education Sales Manager, Dassault Systems UK ltd 

Session Description: The modelling of electromagnetic systems has become both feasible and 
affordable in the last few decades. This has been enabled by the availability of powerful but 
affordable computing in addition to a number of software systems which enable not only the 
solution of the physics of the interaction of electromagnetic fields with the geometry of concern 
but also the modelling of that geometry. 

There are still a number of challenges in the use and acceptance of the modelling of 
electromagnetic interactions, including validation, visualisation and assimilation of results and the 
modelling of diffusive materials and non-linearities. 

Biography: Tamara MONTI is the Education business leader for global 
software company Dassault Systèmes in Northern Europe, with the 
main objective to empower the workforce of the future. She is 
working closely with Education and Industry leaders to demonstrate 
the value of the 3DExperience platform to upskill all engineers to 
speed up sustainable innovation. She earned a PhD degree in 
Electromagnetics in 2013. She has been a visiting researcher at the 
Trieste Synchrotron, at Temple University of Philadelphia and at the 
University of Maryland at College Park working on microwave 
nanotechnology. She held a postdoctoral position at the University of 
Nottingham from 2014 to 2017 on high power microwave material 
processing. In 2017, she joined CST, subsequently acquired by 
Dassault Systèmes as part the SIMULIA brand, where she was one of the computational 
electromagnetic experts, supporting customers in the transportation and mobility industries. 

 

14:00 – 14:30 Modelling of Power Converter Cable Related Conducted and 
Radiated Emissions 

Speaker: Jason Watkiss - Senior Principle EMC Specialist, Rolls-Royce  

Synopsis: Modelling of RF Conducted & Radiated Emissions in a power converter can be simplified by using 
measurements of common mode impedance to ground of the electrical machine and its common mode 
voltages. The presentation aims to show these measurements, and how they can be imported into a 
computer model using 3D EMI tools to predict RF Conducted & Radiated Emissions. Focus will also be on 
the cabling modelling from the electrical machine to the converter. This methodology is consistent with 
EMI modelling approaches adopted in IEEE papers and other sources.  
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Biography: Jason Watkiss was born 2nd June 1970, in Leicester, 
England (UK).  He received a BEng (Hons) degree in Electrical and 
Electronic engineering from Nottingham Trent University, U.K., in 
1992 where he was a sponsored student at Hawker Siddeley 
Switchgear Ltd.  Moving to Lucas Aerospace in 1998 provided 
experience on designing lightning strike protection for the NH90 
composite helicopter application and then joined Rolls Royce in July 
2005. During this period he has completed EMC and Power Electronic 
MSc modules at De-Montfort University (DMU) in Leicester and is 
now a Senior Principle EMC Specialist for Rolls Royce Control 
systems, working on a range of topics, from direct lightning effects to 
testing and modelling of electric generator and power converter 
technology. A chartered engineer and has written two patents on 
Flexible Printed Circuit (FPC) technology for Rolls Royce. 
 

14:30 – 15:00 Simulating Electromagnetic Compatibility of Modern Luxury Vehicles  

Speaker: Dr Emma Kowalczuk – Jaguar Land Rover  

Synopsis: Modern luxury vehicles are connected, autonomous and electrified - to enable these key 
features systems must coexist without high level of interference – the fast switching power 
electronics which enable electrification must act in harmony with the army of antennas required 
for connectivity. Understanding the best design and placement of antennas, cables and modules 
inside a car is a challenge – but Computational Electromagnetics (CEM) can be used to get the 
design right first time. 

An overview of how EM simulation is applied to EMC applications at Jaguar Land Rover will be 
presented – with insight into issues related to electrified systems such as battery enclosure design 
and cable coupling approaches summarised. Lastly, the future challenges that can be addressed by 
EM Simulation will be highlighted. 

Biography: Dr Emma Kowalczuk has been with Jaguar Land Rover 
(JLR) since 2015 and helps deliver Electromagnetic CAE capability 
development in the company. She has a strong background in 
installed antenna placement simulations on large platforms and has 
been involved with investigating cable simulation methods for in-
vehicle EMC analysis. 

Prior to JLR, she received her M.Eng and Ph.D in Electrical Engineering 
from Loughborough University and also worked as an 
electromagnetics application engineer for Computer Simulation 
Technology presenting and publishing the benefits of EM Simulation 
for a wide range of industrial and academic areas including lightning 
strike simulation techniques with respect to composite aircraft. 
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15:00 – 15:30 Validated Simulation of Conducted Emissions from Transport Power 
Electronics  

Speaker: Dr Graham Roberts, Senior Simulation Engineer, Turntide Technologies  

Synopsis: This talk will present work on reduction of development cost and time to market by 
simulation of electromagnetic compatibility using Ansys Electronics Desktop. Conducted emissions 
from a transport switch-mode power supply were simulated using a combination of lumped 
component and finite element analysis, mimicking a CISPR25 conducted emissions test. Results 
were compared with an equivalent test on a physical prototype. Changes to the PCB layout were 
made and re-simulated, indicating a significant improvement. A physical prototype was built using 
the improved PCB and tested. A comparison was made between the improvement seen in 
simulation and that seen during test. 

Biography: Graham graduated from Warwick University in 2006 with a 1st Class Honours Degree 
in Electronic Engineering, and in 2011 with a PhD in power 
electronics. He has been a member of the IET since 2006, is a 
Chartered Engineer and a member of the IEEE. 

After a very brief stint in academia, he worked as a power 
electronics engineer for General Electric, Dyson, Benchmark 
Electronics and BorgWarner on power electronics products 
handling powers of a few watts to several megawatts. 

He now works for Turntide Technologies as a senior simulation 
engineer using Ansys software to model transport power 
converters and inverters, focussing on EMC. 
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Day 2 Session 1: Prime Contractor?  Don’t leave EMC to the End - The EMC Roles 
and Responsibilities 

09:00 – 10:30, May 17th 

Session Chair: Professor Ian MacDiarmid – Consultant in Applied Electromagnetics  

Biography: Ian joined British Aerospace, Military Aircraft in 1978. He 
worked on methods of aircraft clearance for EMC, research into the 
effects of Carbon Fibre Composite (CFC) airframes and has been involved 
in the development of the Gripen CFC wing, EAP, Typhoon and Nimrod. He 
became the Company Specialist in EMC in 1981 and by the mid 80s started 
to lead the broadening of the scope of electromagnetics as a discipline in 
the Company, to include: low observability, electronic warfare systems, 
electromagnetic hazard protection, installed antenna performance and 
nuclear effects.  

In 2003 he was appointed as Head of Electromagnetics in BAE SYSTEMS, Military Air Solutions, and 
was responsible for the maintenance and development of a significant capability in 
Electromagnetics. 
 
Ian retired from BAES in September 2013. He is a Visiting Professor at the University of Liverpool 
and works as a part-time consultant.  
 
During his 35 year career at BAE Systems, Ian has published over forty papers (many of them 
presented at international conferences) and created a number of courses in Electromagnetics, 
some for delivery in academia. 
 

09:00 – 10: 30 Environmental Impact Assessment of Electromagnetic Fields for 
Major Rail Schemes 

Speakers: Darren Hayes, Martin Grant, Ian Flintoft & Les McCormack – Atkins Business 

Synopsis: In the UK, construction schemes are required to consider their impact on the local 
environment, taking into account for example noise, pollution, impact on local water courses, 
vegetation, wildlife and human health.  

Electromagnetic Fields (EMFs) are generated wherever electricity is produced, distributed, and 
consumed including by railway electric traction systems, power lines and electrical and electronic 
equipment. EMFs may also be generated intentionally by radiocommunication systems. Strong 
EMFs can have a short-term impact on human health. The effects of EMFs are highly localised and 
have the most potential to affect people in buildings and locations that are immediately adjacent 
to high voltage traction power distribution equipment, electricity sub-stations and transformers. 
EMFs can also affect the correct operation of vulnerable equipment and systems and managing 
these types of occurrences is the discipline of electromagnetic compatibility (EMC). 
 
The Transpennine Route Upgrade (TRU) is a multi-billion-pound, transformative, long-term railway 
infrastructure programme that will improve connectivity in the North of the UK. Stretching across 
the North of England between York and Manchester, via Leeds and Huddersfield, the 76-mile 
Transpennine railway serves 23 stations, crosses over and dips under 285 bridges and viaducts, 
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passes through six miles of tunnels, and crosses over 29 level crossings. TRU will transform this line 
into a high-performing, reliable railway for passengers with greater punctuality, more trains and 
improved journey times. To achieve this, the route will be electrified, potentially causing 
significant change to the local electromagnetic environment (EME). 
 
An early stage of the TRU project was to assess the environmental impact of the proposed scheme 
and a crucial part of that assessment was to consider EMFs. Focus was initially on route section 
W3, Huddersfield to Westtown, as shown in red below. The assessment investigated baseline 
conditions and characterised the current EME of the study area with respect to EMC and Human 
Exposure to EMFs. The impact of the Scheme on the EME in the study area was evaluated with 
mitigation measures identified where necessary. 

Biography 

Darren Hayes 

Darren Hayes is a Chartered Engineer and Atkins Technical Authority 
for EMC.  

After gaining a BEng in Electrical Engineering from Leeds University 
and an MSc in EMC and RF Communication from the University of 
York, Darren worked as a Senior Engineer and Laboratory Manager 
for York EMC Services, providing consultancy for multiple sectors 
ranging from consumer electronics to power generation.  

He joined Bombardier Transportation in 2005, where he worked on 
the upgrade of the Victoria Line, Sub Surface Lines, the development of Class 378, 379 and other 
international projects. 

Darren is currently a Principal Engineer with SNC-Lavalin’s Atkins Business, York, UK, where 
manages a diverse team working on EMC and HV Earthing and Bonding in both the rail and nuclear 
sectors. 

Martin Grant 

Martin Grant is a Chartered Engineer with SNC-Lavalin's Atkins 
business in Glasgow, with over seven years’ experience of EMC and 
Earthing & Bonding assurance to transportation and infrastructure 
projects in the UK and overseas.  

His principal experience is within the UK rail market where he has 
provided EMC assurance on a vast range of projects, encompassing 
everything from station upgrades to major national electrification 
schemes and brand new railways such as Crossrail and HS2.  

More recently, Martin has been expanding his knowledge within the 
nuclear sector and also on the effects of severe space weather events on critical infrastructure. 
Prior to joining Atkins, Martin studied Physics at the University of Strathclyde in Glasgow where he 
received a Master of Physics (MPhys) Degree with specialisation in Complexity Science. 
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Dr Ian Flintoft 

Dr Ian Flintoft received B.Sc. and Ph.D. degrees in physics from The 
University of Manchester, Manchester in 1988 and 1994, 
respectively. He was a Research Scientist with Philips Research 
Laboratories, Redhill, U.K from 1988 to 1990.  

From 1996 to 2017, he was a Research Fellow with the Department 
of Electronic Engineering, University of York, York, U.K., where he 
was involved in research on many aspects of applied 
electromagnetics including electromagnetic compatibility, 
computational electromagnetics, and antenna design.  

He is currently a Principal Engineer with SNC-Lavalin’s Atkins Business, York, UK, where he leads 
electromagnetic compatibility, earthing and bonding and electrical modelling work packages for 
infrastructure design projects. He has authored over 150 technical papers and articles on 
electromagnetic engineering topics. 

Les McCormack 

 

09:30 – 10:00 Prime Contractor Issues Integrating Distributed Systems on Large 
Naval Platforms  

Speakers: Jon Burbage, Adrian Monk, John McDowall & Daniel Nock – BAE Systems  

Synopsis: Prime contractors have significant EM issues to manage when dealing with integrating 
distributed systems on large naval platforms of diverse COTS and MOTS EMC standards, integrating 
systems from different manufactures equipment distributed through multiple ships compartments of 
differing EM environments / construction.  This involves a risk based EMC approach, for the intended EM 
environment early in the EMC design cycle, supported by functional testing during setting to work, systems 
acceptance and whole platform acceptance through sea trials.  The challenge is to adequately define 
responsibilities between equipment manufacturer, system integrator and whole platform integrator 
(prime) for the overall EMC certification of the ship. 

Biography 

Jon Burbage 

Jon Burbage joined BAE Systems in 2007 after a brief stint working in 
Australia.  Jon is currently the Head of Electromagnetic 
Environmental Engineering across all BAE Systems Naval Ships 
projects.  Previous to this role, Jon was Group Leader for the 
Electromagnetic Modelling Group in the Advanced Technology 
Centre in Bristol.  Jon has worked extensively on the Queen Elizabeth 
Carrier project for 16 years where he had responsibility for the 
delivery of both ships in all areas of Electromagnetics (including 
RADHAZ, Mutual Interference, EMC, EMP, Lightning Protection, ESD) 
RCS and TEMPEST.  He has over 25 years Defence Industry 
experience in Naval (surface & sub-surface), Airborne & Land.  

Jon is a Fellow of the Institution of Engineering and Technology and has been a Chartered Engineer 
since 2005.  
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Adrian Monk 

A Chartered Engineer with over 33 years’ worth of experience in 
design and test for electromagnetic / environmental effects, EM 
security and general RF engineering.  This has been achieved in the 
both the Civil and Military arenas, covering Land, Sea and Air aspects. 
Experience covers the whole CADMID life cycle including in-service 
support to cure operational deficiencies due to faults and ageing, 
verification and validation, technical assurance, customer training 
and legislative compliance assessments. 

Adrian has been responsible for controlling the Electromagnetic 
Environmental Effects engineering aspects of platforms and products 
for major UK platforms and upgrades, based on both UK / US military 
and civil standards.  Effects addressed were HERO, HERP, HERF, HIRF, PEDS/TPEDS, TEMPEST, 
MEMIC, Antenna Polar Plot, Lightning, ESD, Bonding and general compatibility requirements 
capture/management, design assurance, qualification and proving activities from conception to 
midlife update and finally disposal. 

John McDowall 

A career spanning 50 years, Graduating Edinburgh University in 1973, 
then Work for EMI Electronics (becoming part of Racal & Thales) on 
Radar and Electronic Warfare Design, and on EM related disciplines in 
the UK and in the US, then from 2003 to 2017 worked through BAE 
Systems on the Future Aircraft Carrier, Queen Elizabeth Class, 
Leading the EME aspects (including RADHAZ, Mutual Interference, 
EMC, EMP, Lightning Protection, ESD, and RCS) from 2003-2008, then 
as a EEE Consultant from 2008 to 2017.  Finally, from 2018-present 
carrying out a number of EEE related studies for BAE systems, 
including in 2022, the effects and risks of EMF in Implanted Medical Devices.  

Daniel Nock 

Daniel is an electromagnetics environmental effects engineer at BAE 
Systems and has previously worked in the telecommunication and 
defence information industry. He received a master's degree in 
electronic and electrical engineering from Loughborough University 
in 2022 and has been a member of the Institute of engineering and 
technology (IET) since 2020. His interests include 
bioelectromagnetics, bio-implantable antenna design, metamaterials, 
and electromagnetics modelling for use in EMC/EMI and RADHAZ.  

 

 

10:00 – 10:30 EMC Process for Authorization, a Railways Perspective 

Speakers: Maya Petkova & Rui da Cruz Santo 

Synopsis: Large railway infrastructure projects are characterised by a wide range of specialist and 
commercial off-the-shelf electrical/electronic including traction power, high & low voltage power 
supplies, signalling & telecommunications, IT and electro-mechanical equipment. 
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Railways systems must operate reliably and safely. However, much of the equipment described 
above operates at different power levels and over frequency ranges from DC to several GHz. 
Often, this results in a very complex electromagnetic environment and challenging EMC 
requirements. 
This paper explores the development of the regulatory framework for EMC applicable to the 
European Railways (including the UK), and their constituent subsystems.  Reference is made to 
some recent EMC project assurance works delivered by Mott MacDonald, which successfully 
applied the outlined requirements and processes. 

Biography 

Maya Petkova 
Maya is working as a technical principal, EMC and is the Lead EMC 
Engineer for HS2 Area North - civil buildings and assets, for which 
Mott MacDonald is the designer.  Previously, Maya was the 
Interoperability Manager for Crossrail. She led the development 
of the Project Authorisation Strategy for the Central Operating 
Section of Crossrail and secured the timely authorisation of the 
complete route for passenger service by the Office of Rail and 
Road.  Maya has been the convenor of the CENELEC working 
group on EMC between rolling stock and signalling for more than 
10 years, responsible for the production of four European Norms.  
Maya is also a registered expert with the Innovation and 
Networks Executive Agency to the European Commission and involved in the technical evaluation 
of ERTMS and Interoperability projects on a regular basis. Maya has an established reputation for 
delivering working solutions to systemwide integration issues in the past as the Head of EMC and 
subsequently Head of System Compatibility at Network Rail.  She continues to be the chairman of 
the EMC Support group to the Vehicle/Train CCS Interface Committee at the Railway Standards 
and Safety Board and leading/supporting several cross-industry initiatives with the Railway 
Partners organisation.   
 
Rui da Cruz Santo 
Rui da Cruz Santo has over 18 years of experience in the field of 
Electromagnetic Compatibility  (EMC), with a track record of 
successful technical delivery across different industries, such as, 
the energy and railway industries. He currently leads Mott 
MacDonald’s EMC team (Rail). His breadth of experience spans 
from, feasibility studies, design, and simulation work to testing 
and commissioning campaigns. He has contributed to and led 
several complex projects in the areas of compliance, assurance 
and safety in railway systems (light, heavy and high-speed 
railways). Rui has also spearheaded the development of 
simulation tools, such as +MCE that simulates the behaviour of 
multiconductor transmission lines, as well as other software tools 
to calculate induced voltages and magnetic fields. He holds an 
MSc degree in Electrical and Computer Science, from the Technical University of Lisbon.  
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Day 2 Session 2: Practical Compliance for Manufacturers  

11:00 – 12:30, May 17th  

Session Chair: Paul Duxbury – European Sales Manager, Microwave Vision Group 

Session Description: This session is to discuss practical compliance for 
manufacturers, and to cover all compliance issues, more than just EMC / RED, 
and of course can cover more than just UK / Euro issues. I see it more as 
giving guidance to maybe less experienced companies, pitfalls to look out for, 
lessons learned, in-house vs external testing, etc. 

 

 

 

11:00 – 11:30 What Next? A Crash-Course in Some of the Regulatory Requirements 
Outside of Just EMC  

Speaker: Alexander Toohie – Compliance Manager, Texecom  

Synopsis: So you understand EMC now?  Great!  But what happens when your next product has 
ten different modes of operation, four wireless interfaces, a couple of moving parts, and it’s for 
use on gas pipelines?  Not to mention all the different build options you’ll need to address those 
component shortages.  Oh, and your marketing team already have pre-orders in fifty different 
countries.  If you’re sweating, this talk is for you. 

Biography: Alexander Toohie has a background is in astrophysics, 
having studied for his Master’s at the University of Leicester, with a 
focus on remote sensing technologies for orbital missions, graduating 
in 2014 with First Class Honours.  Alex spent 8 years working with 
Element, a UK-based test laboratory, in both an applications 
engineering role and more recently as a business development 
manager, planning the testing and certification paths for complex 
and varied radio products.  In 2022 Alex joined Texecom, an 
international leader in the design and manufacture of intruder and 
fire alarm systems, leading their compliance team and ensuring their 
devices meet CPR, EMCD, RED, UKCA, and other regulatory compliance schemes. 

 

11:30 – 12:00 Experiences and Lessons of a Compliance Engineer/Manager 
 
Speaker: Marc Hudson – Senior Compliance Engineer, Sky  

Synopsis: Market Authority - What they are really like if you do things properly.  What are they 
really looking for - DoC and TF.  

Technical File - The Technical File is critical.  Not just assessment/testing – Honestly though, testing 
is really what is being asked for although not the legal requirement in EU/UK 

Test House - Details about test houses and their behaviour – How to interact with them, getting to 
the truth – weekly dialogue, treat test house as part of the team but independent, feeling valued, 
help organisation achieve its goal, understanding the requirements for your product 
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Training, ISO 9001, ISO 17025 - Benefits + Auditing 

Communication is Key - Most mistakes are due to bad communication 

Management and processes - SMART, PDCA, closed loop communication, RASIC/RACI, Single Point 
of Failure  

Biography: Been a member of the product Compliance industry since 
2004, starting in audio/video/radio (Audio Partnership), moving into 
power tools with radio modules (Bosch) and then back into 
audio/video/radio (Sepura and Sky).   Senior Compliance Engineer, 
previously Compliance Manager and Compliance Team Leader, BTEC 
HND in Sound and Video Engineering and MIET.  Previously a 
member of UK, EU and International Standards Committees and 
EU/UK Trade Association Committees, specifically Vice Chair of LVD, 
EMC and RED matters for the EGMF EU Trade Association for Garden Equipment.  Also, published 
an article on the NLF for the EMC Journal in 2010.  As part of internal ISO 17025 accreditation for 
the acoustic chamber according to the Outdoor Noise Directive (non-accredited for Machinery 
Directive), was an approved Noise Technical File expert. 

 

12:00 – 12:30 Enforcement of the UKCA and UKNI Marking regimes 
Speaker: Dai Davis  

Biography:  Dai Davis is a Technology Lawyer.  He practices as a solicitor but is also a qualified 
Chartered Engineer and Member of the Institution of Engineering and Technology.  Dai has 
consistently been recommended in the Legal 500 and in Chambers Guides to the Legal Profession 
for over 25 years.  He has two master degrees: one in 
Physics, the other in Computer Science.     

Having been national head of Intellectual Property Law and 
later national head of Information Technology law at 
Eversheds for a number of years, Dai has for the past 
decade been a partner in his own specialist law practice, 
Percy Crow Davis & Co.  Dai advises clients throughout the 
country on intellectual property, computer and technology 
law subjects.  A third “super specialism” that Dai has 
practised for over two decades is high-tech product safety, 
including advising on the CE, UKCA and UKNI Marking and 
product recall.   

He is primarily a non-contentious lawyer, advising clients on technology-related commercial 
agreements.  Being a technologist, Dai often works with clients who are involved in cutting edge 
technologies.  He has recently been elected as a trustee of the UK Cyber Security Centre.   

Dai is a non-executive director of FAST (The Federation Against Software Theft) and a Liveryman of 
the City of London through the WCIT (Worshipful Company of Information Technologists).  He is a 
trustee of the UK Cyber Security Council.  He has been a Council member of the Licensing 
Executives Society of the United Kingdom, a body of professionals dealing in intellectual property 
licensing, for more than a decade.  He is widely published and an experienced public speaker and 
writer.  He can be contacted on 07785 771 721 or mail@daidavis.com .  

 
  

mailto:mail@daidavis.com
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Day 2 Session 3: EMC Risk Management 

14:00 – 15:30 May 17th  

Session Chair: Oskari Leppäah – Development Engieer, Danfoss Drives, Finland  

Biography 

Oskari completed his B.Sc. (2014) and M.Sc. (2015) degrees from Tampere 
University of Technology (currently Tampere University) in Electrophysics. 
He also spent an exchange semester in 2013 at FAU Erlangen, mainly at 
Lehrstuhl für Elektromagnetische Felder. He is about to defend his Ph. D. 
degree in spring 2023.  He has been a Main Circuit Development Engineer 
since 2013 at Vacon Oy, Finland, which became part of Danfoss in 2014 with 
a short stint at Valeo in between 2020-2022 during his doctoral studies. 
Currently, he is a Development Engineer at Danfoss Drives, Finland. 

He stumbled upon EMC early in his Master's studies, when he was 
searching for an interesting subject that would combine physics and 
electronics that were his main interests during Bachelor studies. During his 
early career, he contributed to EMC design of Vacon 100 AC Drives and was 
in charge of the EMC design for some of the models. Later, he got more 
responsibility outside EMC at Danfoss Drives, moved into the USA for a few years, and participated in 
various design tasks on a yet-to-be-released product line. After spending some time in the US, it was time 
for him to come back to Europe to embark a Ph.D. degree in an EU-funded MSCA project PETER. In January 
2023, he has returned to Danfoss Drives 

Session Description: EMC risk management can mean different things for a variety of EMC 
engineers. For some, it means reducing design risks for standard compliance, and for others, it 
means a risk-based approach to ensure EMC. In its extreme end, the risk-based approach can be 
used to ensure dependability of electric and electronic systems under electromagnetic 
disturbances (EMD). This is called EM resilience. In this session, different aspects and advances in 
EMC risk management are discussed. 

In this year’s revision, Mr. Tishehzan discusses a topic on argumenting EM resilience of a system. 
Then, Dr. Gavrilakis discusses a practical implementation of a risk-based EMC approach in railway 
systems, and finally Mr. Leppäaho talks about the EMC problematic of large high power drive 
systems and how to apply risk-based approach there. 
 

14:00 – 14:30: Application of Assurance Cases in Arguing EM Resilience 

Speaker: Mohammad Tishehzan 

Synopsis:  
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Over the last decade, awareness has grown that compliance to EMC standards does not necessarily 
imply that all properties of a system, such as reliability, safety, and security, are adequately assured 
when the system is exposed to electromagnetic disturbances. While  the application of a  risk-based  
approach and the concept of EM resilience has been proposed to overcome this issue, a 
methodology to show that the employed new approaches provide compelling arguments  and  
evidence  to  assure  the  properties  of  interest seems to be missing. Recent applications of risk-
based EMC have shown that how the lack of robust argumentation method could affect the 
certification process adversely. In this  presentation, the necessity of using structured 
argumentation for demonstrating the developers claims about system properties while risk-based 
EMC and EM resilience have been applied, is explored. Then, the  application  of  assurance in 
demonstrating properties, like safety of systems in the presence of electromagnetic disturbances, 
by using Goal Structured Notation (GSN) is described. In order to depict the use of this method, the 
concept 4+1 Principles of EM Risk Management for safety is introduced and explained by GSN. These 
principles are derived initially from software safety assurance, and they can be seen as an guidance 
and core of any safety risk management approaches which require to be uphold.  

 
 

Biography: Mohammad Tishehzan is an Early Stage Researcher in the 
EU-funded MSCA PETER Project, and a PhD student in the 
department of computer science at the University of York since 2020. 
He is carrying out research on “Modelling and Reasoning about EMI 
Interactions in Autonomous and Complex Vessel”. His primary goal is 
to develop a through-life EMI risk-based modular safety case 
approach in a form suitable for all of the stakeholders in the marine 
industry. He completed his B.Sc. and M.Sc. programs in electrical 
engineering in 2015 and 2019, respectively, from Shahid Beheshti 
University and AmirKabir University of Technology. He also worked as an EMC test engineer at the 
EMC type approval laboratory of Amirkabir University for two years before joining the PETER 
project.  

 

14:30 – 15:00 EMC Hazard/Risk Analysis Process for Railway Projects, Including a 
Case Study 
Speaker: Dr Alex Gavrilakis 
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Synopsis:  

 

 

This talk will describe in a detailed but simplified manner the process followed by UK railway 
projects, for the identification and mitigation of potential EMC hazards and risks. A case study of a 
hypothetical railway project is presented, where the process is shown in a step-by-step manner (i.e. 
Description of existing infrastructure; Description of changes; Completion of interaction matrix; 
Identification of potential hazards; Risk assessment & ranking). This process can be adopted by any 
industry, and it is especially useful when whole systems are considered rather than simple 
components. Apart from the EMC engineers/consultants, it can also be useful to suppliers as a good 
EMC Hazard Identification matrix/log can simplify the EMC assurance process for product approval. 
The benefits of holding hazard workshops for more complex interfaces will also be discussed. 

Biography: Dr. Gavrilakis has been with Network Rail since 2016 as a 
Senior Design Engineer, specialising on EMC, Earthing, and Bonding, 
based on the London Waterloo station NR offices.  

Before joining NR, he spent 2 years with Atkins as a Senior Systems 
Engineer, and from 2004 to 2014 he was an engineer with ERA 
Technology (now RINA). His research topic during his PhD was EMC 
modelling of screened communication cables. 

Currently, Alex’s main technical focus is on the EMC effects of railways 
traction power and harmonics on railway systems and third-party 
interfaces.  

He is a member of the IET’s professional committees on both Railway 
and Electromagnetics, and has chaired a number of Rail EMC IET 
events. He is a Chartered Engineer, IET Mentor, and a Senior Member 
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of IEEE. He has been the author of Network Rail’s Control Period 6 EMC Contractor’s Requirements 
Technical Module. 

 

15:00 – 15:30 EMC Plan for Power Drive Systems (PDS) to Prevent Interference 
with Other Systems 
 
Speaker: Oskari LEPPÄAHO 
Synopsis:  
 

 

 

One way to do cost optimization for high power drive systems is to relax the compliance 
requirements of drives used in the system with radio frequency emission limits set out for typical 
commercial and light industrial devices. This approach is highlighted in the international power drive 
systems’ EMC standard IEC 61800-3 that specifies relaxed emission limits with a mandate to create 
an EMC plan for the installation in case the relaxed limits are used. This risk-based approach is used 
to avoid costly filter installations on megawatt-scale systems, but also on smaller systems with 
special power grids, like an IT grid. This presentation discusses the motivation of the relaxed limits 
from a system cost point of view with some examples, and outlines the steps needed to comply with 
the standard. They range from a simple distancing approach to more complex system designs, 
where all filtering and shielding structures are carefully engineered to fit the system. Some of the 
steps for proper system compliance need new risk management means that are not well known for 
EMC engineers. These risk management means were further developed during an EU-funded MSCA 
project PETER. This presentation shows their application to the problematic of high power drive 
system installations. 

Biography: Oskari completed his B.Sc. (2014) and M.Sc. (2015) 
degrees from Tampere University of Technology (currently Tampere 
University) in Electrophysics. He also spent an exchange semester in 
2013 at FAU Erlangen, mainly at Lehrstuhl für Elektromagnetische 
Felder. He is about to defend his Ph. D. degree in spring 2023.  He has 
been a Main Circuit Development Engineer since 2013 at Vacon Oy, 
Finland, which became part of Danfoss in 2014 with a short stint at 
Valeo in between 2020-2022 during his doctoral studies. Currently, 
he is a Development Engineer at Danfoss Drives, Finland. 

He stumbled upon EMC early in his Master's studies, when he was 
searching for an interesting subject that would combine physics and 
electronics that were his main interests during Bachelor studies. 
During his early career, he contributed to EMC design of Vacon 100 AC Drives and was in charge of 

Picture courtesy to Everfuel A/S 
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the EMC design for some of the models. Later, he got more responsibility outside EMC at Danfoss 
Drives, moved into the USA for a few years, and participated in various design tasks on a yet-to-be-
released product line. After spending some time in the US, it was time for him to come back to 
Europe to embark a Ph.D. degree in an EU-funded MSCA project PETER. In January 2023, he has 
returned to Danfoss Drives. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	The methods are applied to aircraft at sites around the World and this paper considers some of the challenges associated with site suitability, licensing and access into the aircraft under test. As aircraft become more and more reliant on electronics ...

