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Welcome 
Words: Phil Robinson, INCOSE UK Publications Coordinator 

Happy New Year and welcome to 

the Winter 2017 issue of Preview 

magazine. As you will - hopefully! - 

notice while reading this latest 

issue, there has been a number of 

updates  to and developments 

within this publication. 

First of all is the introduction of 

themed issues, with this issue’s 

theme set as ‘transportation’. One 

of the main goals of Preview 

magazine is to encourage the 

dissemination of knowledge 

amongst both our members and the 

wider Systems Engineering (SE) 

community and we hope that the 

addition of themes will help to shine 

a spotlight on the many sectors 

where the application of SE is 

proving its value. 

This month’s feature includes 

articles from the sectors of aviation, 

road and rail, with submissions from 

a number of companies; Rolls-

Royce, Network Rail, Jaguar Land 

Rover and Warwick Manufacturing 

Group. You can read the full feature 

from p24 onwards. 

Also included this month is our 

regular fixture ‘I am a Systems 

Engineer and I Do…’, with Tim 

Rabbets of QinetiQ (p14). Joining 

this is another new feature, 

intended to help celebrate those 

who help INCOSE UK to grow from 

strength to strength. Of course we 

are referring to our dedicated 

volunteers, and our first run of ‘I am 

a Volunteer and I Do…’ has been 

kindly provided by the Architectures 

Working Group Co-Chair, Mike 

Wilkinson (p16). 

With Ivan Mactaggart moving to 

take up the post of INCOSE UK 

President at November’s AGM, this 

issue we have given the opportunity 

for the membership to learn more 

about him by including some of your 

questions (p8). We also have a note 

from ex-INCOSE President, David 

Long, with his top tips for Ivan’s 

coming term (p9). 

It wouldn’t be Preview without 

reporting on our recent events and 

this issue is no different - you can 

read about ASEC 2016 from p23 

onwards. This includes a special 

mention from Dyson’s Robert 

Deaves ,  about  the  poster 

competition and how he selected 

this year’s winners, who were lucky 

enough to walk away with some top-

notch Dyson goodies! 

In addition to our coverage of UK 

events, Jon Holt has also written 

about his experiences when he 

attended the INCOSE Netherlands 

SE Experience 2016 in Utrecht last 

November (p18). 

Updates from the UK Chapter relate 

to Professional Development (PD), 

with our Coordinator - Lynn Davis - 

talking Professional Registration 

and giving details on how to use our 

brand new online system to apply 

for, or transfer, your registration 

(p19 & 20). 

We are also delighted to highlight 

our brand new PD-specific U-Guides. 

These guides are entirely focussed 

around PD and give you all the 

information that you need to help 

plan your future development with 

INCOSE UK - they are readily 

accessible in a PDF format via the 

website. 

Additionally, if you’ve ever suffered 

the inconvenience of forgetting your 

password and losing access to your 

online INCOSE UK account, we are 

pleased to announce that an easy 

solution is now in place, with our 

new automated online reset 

function. Details on this are on p21. 

We very much hope that you enjoy 

this issue - the Spring issue will be 

themed around the ‘Internet of 

Things’, so if you would like to make 

a submission then make sure to 

email us here. 

As well as this, make sure to keep 

your eyes peeled for further details 

regarding 2017’s events - planning 

for this year’s ASEC is already well 

underway and we have confirmed 

the date and venue for this year’s 

Training Day - save the date so that 

you don’t miss out! 

Welcome 

http://incoseonline.org.uk/Program_Files/Publications/uGuides.aspx?CatID=Publications
http://incoseonline.org.uk/Program_Files/Publications/uGuides.aspx?CatID=Publications
mailto:preview-editor@incoseonline.org.uk


Training Day 2017 
7 June 2017, Engineers’ House, Bristol   

 Save the Date... 

We are delighted to confirm that the date and venue 

have been confirmed for the INCOSE UK Training Day 

2017. 

Engineers’ House is an impressive Grade II listed 

conference venue in Clifton Down, a prestigious suburb 

of Bristol. This venue offers extensive facilities that are 

perfectly suited to our requirements, including a full AV 

set-up in every room, free Wi-Fi coverage throughout and 

ample on-site parking. 

 

 

The call for courses has now closed, and we will be 

announcing the training sessions on offer in the near 

future. 

This event will follow the same format as last year’s 

Training Day, with approximately four - six courses on 

offer based around a full day’s training, with coffee 

breaks and lunch provided. 

Keep an eye out for more details in the near future! 
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I am incredibly honoured to have 

taken on the role of INCOSE UK 

President at a time when we have 

established ourselves as the largest 

Chapter in the INCOSE global family. 

We now have approximately 1,000 

individual members, and nearly 40 

of the UK’s most progressive 

organisations - many world-leading 

in their field - forming our Advisory 

Board (UKAB). It is often clichéd, but 

nonetheless true, that INCOSE UK 

exists for the benefit of our 

members and I am grateful to all of 

you who support our activities from 

our Technical Working Groups to our 

Events, and from our Local Regional 

Groups to those with Leadership 

roles on our UK Council, and all the 

other activities you contribute to 

whether in person or through social 

media. 

I am also still somewhat excited by 

the incredible experience of having 

two outstanding events in the UK 

last year. Richard Beasley in his last 

President’s Corner spoke on the 

International Symposium, so no 

more from me here. However, we 

were hardly away from Edinburgh 

when thoughts turned to ASEC.  

As I stated in my closing remarks at 

the conference, I thought ASEC 

2016 was exceptional. Not only did 

we have a first class Technical 

Programme, we also had a 

significant number of members 

attending their first ASEC and 

probably the best after dinner talk I 

have ever heard; ‘Rocket Russ’ is 

surely now part of ASEC folklore. 

Thanks to all those who contributed 

to this by submitting papers or 

posters, delivering tutorials, 

promoting and administering our 

flagship event, led of course by the 

brilliant events team under the 

guidance of Events Director, Ian 

Gibson. Of course much credit also 

goes to Jon Holt, who as Technical 

Director led the Technical 

Programme with his team of 

reviewers. The reviewers, working 

behind the scenes, are oft forgotten 

but they are critical to the success 

of the Technical Programme.   

Those of you who were able to 

attend our AGM will have learned 

that our financial position has 

stabilised since the end of 2015. 

This is no mean feat, for example 

we pay our membership dues and 

certification fees to INCOSE in US 

Dollars; therefore, currency 

fluctuations alone were extremely 

challenging and are likely to remain 

so. But we are on stable ground and 

will continue to invest in the delivery 

of our Mission and Vision. 

So to 2017. In the coming few 

months we will close out our 

P r o f e s s i o n a l  D e v e l o p m e n t 

Transition Programme. This was an 

extensive effort and perhaps 

understandably not always as 

smooth as we would have liked. 

Nonetheless, the programme of 

work is on track and importantly, 

within our expected budget. I am 

deeply grateful to our Professional 

Development Director, Ian Presland 

and our Professional Development 

Co-ordinator, Lynn Davis and the 

other members of our Secretariat 

who have driven this forward. 

As I mentioned at the start, INCOSE 

UK is driven by the efforts of its 

volunteers, be they Council Officers, 

Working Group or Local Group 

Chairs, or the representatives of our 

corporate members. There are and 

Ivan Mactaggart 

President’s Corner 
Words: Ivan Mactaggart, INCOSE UK President 

“ASEC 2016 was 

exceptional. Not only did 

we have a first class 

Technical Programme, we 

also had a significant 

number of members 

attending their first ASEC” 

President’s Corner 
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will continue to be, excellent 

opportunities for INCOSE members 

to get involved. For example, in April, 

the UK Council and Advisory Board 

w i l l  c o m e  t o g e t h e r  w i t h 

r e p r e s e n t a t i v e s  f r o m  t h e 

organisations making up the UKAB, 

who are at the early stages of their 

careers. They will explore how 

INCOSE can support newer systems 

engineers, and naturally any 

activities resulting from the session 

will need leadership and co-

ordination. Additionally this year 

sees us holding elections for the 

posts of Communications Director 

and Events Director. We will also be 

looking closely at our engagement 

activities, specifically looking to 

increase the influence of Systems 

Engineering. All of these can only be 

delivered through the hard-work of 

INCOSE UK members - more 

coverage of which will follow in         

e-Preview and Preview throughout 

the year. 

Finally, I wish to welcome our new 

Council members and in doing so 

say goodbye to a few of our friends 

and colleagues; Peter Lister our now 

Past Finance Director. Peter was a 

founding member of INCOSE UK, a 

Past President and for the last 15 

years, our Finance Director. This is 

an exemplary level of service and 

dedication to INCOSE UK, and I am 

sure you will all join me in wishing 

Pete a long and very well-earned 

retirement. Alan Harding as you 

know was elected to, and took up 

the role of, President of INCOSE in 

January 2016 and at the November 

AGM passed over the role of 

immediate Past President of INCOSE 

UK to Richard Beasley. I wish both 

Alan and Richard the very best of 

wishes in their roles and am looking 

forward to continuing to work with 

them over the next two years. 

On to welcoming the new; the 

remarkable ‘man in the hat’, 

otherwise known as Professor Jon 

Holt was re-elected as Technical 

Director.  

Phil Savvides joined the Council as 

Finance Director and Kirsty Akroyd-

Wallis was appointed as President 

Elect and will assume the role of 

President at the 2018 AGM. I have 

had the pleasure of working with 

Jon, Phil and Kirsty in both Working 

Groups and the UKAB over the last 

few years and am delighted to see 

s uch  e xce l l en t  can d id a tes 

dedicating their time and energy to 

support INCOSE UK. 

Remember that all our Council 

members are volunteers who come 

from a range of  Systems 

Engineering backgrounds and 

experiences – they are just like you!  

Best wishes for a prosperous 2017. 

If you would like to contact Ivan 

directly, you can do so by emailing 

president@incoseonline.org.uk  

 Ivan (second from left) at ASEC 2016, pictured with (left - right) Ian Gibson, Rhys Davies, Jon 

Holt and Richard Beasley 

“INCOSE UK is driven by 

the efforts of its volunteers 

[and there] will continue to 

be excellent opportunities 

for INCOSE members to 

get involved” 

President’s Corner 

mailto:president@incoseonline.org.uk
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Ask the President 

Ivan Mactaggart - Q&A 
Being new in position as the President of INCOSE UK, Ivan decided give the membership a 

better idea of who he was by giving an open invitation for your questions 
Words: Ivan Mactaggart, INCOSE UK President  

What do you believe Systems Engineering is? 

A simple answer: to me Systems Engineering is the appropriate fusing 

of people, technologies and processes to deliver a fit for purpose 

system, and support it throughout its lifecycle. I think we 

overcomplicate what we say Systems Engineering is at times. How we 

do Systems Engineering successfully for any given system is the 

complex bit.  

How do we get people to actually use Systems Engineering? 

Particularly in cases where people are aware of the benefits of 

it, but choose not to use it when taking on projects, because 

they want to deliver quicker or cheaper due to the perceived 

overhead.  

I think the use of approaches that we would recognise as Systems 

Engineering is wider than we may think. It may not be being applied in 

the manner of the formal structured set of processes outlined in the 

INCOSE Systems Engineering Handbook, but that does not mean the 

principles of a complete and structured approach throughout the 

lifecycle is not being undertaken.  

There are challenges to ‘selling’ the concept of Systems Engineering, 

although quite often in my experience it has been more a language and 

terminology problem.  

How did you get started with INCOSE UK and how would you 

suggest someone new gets involved?  

I believe that if you care about your profession and your practice then 

participation in a professional society’s activities is the best means of 

development. I have long been a member of other professional bodies 

(and Rugby clubs!) and take an active part in them (not so much the 

Rugby these days).  

My initial involvement with INCOSE UK was as a UKAB representative 

as part of my then role, supporting Systems Engineering at AWE. When 

the role of UKAB Chair was up for election I felt the time was right to 

contribute more and I was subsequently elected.  

We are a volunteer driven organisation and there are always 

opportunities to get involved. If any member wants to do so they can 

get in touch with me directly at president@incoseonline.org, let me 

know what your interests are and I will help you get involved in what 

you care about.  

When you look back at the end of your Presidency, what is the 

top thing within INCOSE UK that you want to be able to say you 

changed?   

If I look back and say what I changed within INCOSE UK, then I have got 

this role very wrong! I am honoured to be in the role of President and to 

Chair our Council; a strong team of elected volunteer leaders 

supported by a professional secretariat that deliver change together.   

Some of the things I would like to see Council achieve during my term 

is to assist more members to achieve certification and/or professional 

registration, help more members take part in our activities or stand for 

We have lots more of your questions for Ivan that we just don’t have 

room to include this issue! Make sure to check out coming issues of 

Preview for more, and if you would like to submit a question please 

contact us at preview-editor@incoseonline.org.uk. 

our leadership roles in our Working Groups, Local Groups and, of 

course, Council. I would also like to see INCOSE UK provide a platform 

to support early career systems engineers.  

Following some recommendations from the UKAB, April will see the 

Council, the UKAB and some of their early career systems engineers 

come together to explore this excellent opportunity for INCOSE UK to 

further UK Systems Engineering. For INCOSE UK to achieve its mission 

now and in the future, it is vital that we attract a diverse and dynamic 

membership, representative of systems engineers across UK 

Government, Industry and Academia. As Jon Holt’s Think Engineer 

brilliantly illustrates, I would like every child to aspire to be a systems 

engineer.  

How do you see the role of women in the engineering 

community in general, particularly in the senior leadership roles 

in engineering, and also in Systems Engineering in particular? 

Completely under represented!  

It is clear that there are not enough women in engineering, in the UK 

only 9% of the engineering workforce are women (source: the IET 2015 

Skills Survey) which is simply not good enough. Whilst INCOSE UK ’has 

seen female members elected into our leadership positions and 

INCOSE UK will have its first woman President in 2018, I am conscious 

that our female members comprised only 13% of the respondents to 

our recent member survey; there is clearly much more to do.   

INCOSE UK has done an excellent job embracing Systems 

Engineering practitioners from multiple domains. As you work to 

continue to welcome others, who should we reach out to next, 

and how do we best engage them? (Courtesy of David Long - 

see over) 

This is an important topic for several reasons and not simply about how 

do INCOSE UK and INCOSE in general increase their membership, it’s 

also about increasing influence in wider society, a clear objective if we 

are to achieve our shared vision.  

There are several activities that we are exploring - one I have already 

mentioned is being led by Duncan Kemp, our Academic Director, and 

will consider how we can improve our overall engagement operation. 

There are two exciting areas in the immediate term, the first was kicked 

off by Richard Beasley shortly before he took on his new role as Past 

President and is exploring Systems Engineering in the National Health 

Service. This also brings INCOSE UK into contact with the Royal 

Academy of Engineering and links to international working group 

activity. Richard will continue to lead this important work.  

The other emerging opportunity is related to strategic infrastructure, 

specifically the UK Nuclear industry. INCOSE UK will be supporting the 

establishment of a special interest group in this are in the coming 

weeks.  

mailto:president@incoseonline.org
mailto:preview-editor@incoseonline.org.uk
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Thank you for serving as President 

of the INCOSE UK Chapter. It is an 

awesome responsibility – and unlike 

most Americans I chose that word 

with intent.  

Not only do you lead one of 

INCOSE’s largest and most prolific 

chapters, you are the authoritative 

voice for Systems Engineering in a 

bastion of the profession. You have 

the opportunity to build upon the 

strong foundation that INCOSE UK 

has established over the past 

twenty-two years and further the 

legacy of exceptional leadership. 

In these early days of your term, I 

offer a few words of advice from my 

experience with INCOSE at both the 

chapter and international level: 

Prepare to leave office. Some may 

think it odd that at the beginning I 

encourage you to think of the end, 

but what advice could be more 

fitting for a systems engineer?  

These two years will be gone before 

you know it, and you will pass the 

presidency to your successor. Know 

up front what you hope to 

accomplish to make the most of this 

opportunity. Dreams are essential, 

and we must be inspired, but we 

must also be fair to ourselves and 

our members to avoid raising 

expectations unfairly. But more than 

simply helping to define your 

portfolio, beginning with the end in 

mind forces you to think of the 

generation of leaders to come. 

Prepare the way for them. Heroes 

have done great things for INCOSE. 

Builders have done even more. 

Be intentional with your time and 

your presence. You are the face of 

INCOSE UK and the face of Systems 

Engineering within your great nation. 

People will seek your presence and 

validation for their ideas and efforts, 

and this is a very powerful tool for 

encouraging both those within your 

chapter and the industry at large.  

While kindness and encouragement 

are limitless, time and energy are 

not. You will receive more invitations 

and opportunities than you can 

ultimately support. Be willing to say 

“no”  to  some tasks  and 

opportunities so that you can say 

“yes” to others. We often say that a 

budget is the real reflection of an 

organization’s strategy. The way you 

choose to allocate your time – 

internally and externally – is the real 

reflection of your personal strategy 

and style. 

Enjoy the journey. While you will 

certainly move INCOSE UK forward 

in the coming years, your true 

reward does not come at the end. It 

comes every day as you have the 

opportunity to work with committed 

members bound by common 

principles, working to advance 

Systems Engineering for the 

betterment of all.  

The demands will sometimes feel 

unrelenting, but the journey is truly 

part of the destination. Pause 

frequently to reflect upon what you 

have accomplished, where you are 

going, and the wonderful people 

alongside whom you have the 

honour to work. 

Best of luck in term as President. 

Your time will be full of both highs 

and lows, but always remember that 

the heart, soul, and energy that you 

are giving is appreciated and will 

make a difference.  

I look forward with anticipation for 

all that INCOSE UK will accomplish 

during your term and hope that you 

cherish the experience.  

Tips for the President 
Following Ivan’s recent appointment as the President of INCOSE UK, ex-INCOSE President 

David Long offers up some friendly tips based on his past experience 
Words: David Long, INCOSE President (2014 - 2015)  

David Long 

“Some may think it odd 

that at the beginning I 

encourage you to think 

of the end, but what 

advice could be more 

fitting for a systems 

engineer?” 

Tips for the President 
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Tribute to Peter Lister 
Peter Lister recently stepped down as INCOSE UK’s Finance Director, after 20 years of 

involvement with the chapter in various roles. 
Words: Paul Davies, INCOSE UK President (2001 - 2003) & Andrew Daw, INCOSE UK President (2006 - 2008) 

Quite a few INCOSE members - both 

national and international - will have 

either met Pete, or corresponded 

with him, in his role as INCOSE UK 

Finance Director. Not so many 

perhaps, will appreciate the 

magnitude of the debt that the UK 

Chapter owes him over the course 

of his involvement.  

Pete was a founder member of the 

UK Chapter in 1994 and was 

instrumental in setting up and 

running the early Chapter technical 

working groups, before international 

c o -o p e ra t i on  w as  p r o p e r l y 

established.  In 1999 the UK's 

proposal to host the International 

Symposium (IS) in Brighton in 1999 

was accepted, and this event 

marked a huge hiatus in the 

Chapter's history. 

In the months preceding the event, 

the goodwill of all elements of the 

UK Chapter - employers, "volunteer" 

time, content preparation and 

delivery - were taxed to the limit. 

After the event, there was extensive 

burnout of the members involved 

and of employer support. In 

addition, the IS had lost money.  As 

a knee-jerk reaction to generate 

income, a further UK event was put 

on in the autumn, but the quality 

wasn't great and the attendance 

was low.  

It was at this point that Pete took 

over as Chapter President. The post-

Symposium burnout meant that he 

didn't have a great deal of support, 

but he did have a plan to get the 

Chapter back on its feet. He put 

together a financial model of how 

membership levels ebbed and 

flowed over the year and predicted 

that we could face at least a 25% 

drop in membership numbers 12 

months after the IS, which would 

jeopardise the viability of the 

Chapter.    

He realised that the only way to 

keep the finances ticking over and 

the membership interested was to 

put on two quality events per year.  

Therefore, he diverted the effort 

previously expended on Working 

Groups into producing the quality 

content needed to attract people to 

the events. Plus, after a suitable 

time, he redoubled the efforts to re-

engage sponsors.  Together with the 

INCOSE UK Council and volunteers, 

Pete nurtured the organisation and 

set the foundations for growth and 

development.  The numbers panned 

out very much as predicted, and 

after the dip INCOSE UK was back 

on the road.    

Since that time Pete has been a 

constant in the Senior Leadership 

team with an extended period as 

the Finance Director, providing wise 

f inancial  counsel  that has 

contr ibuted hugely  to  the 

development ,  s tabi l i ty  and 

extension of activity that has 

characterised INCOSE UK over the 

past decade or so. The value of 

Pete's contributions can be gauged 

by the fact that the principles he 

adopted for the ways of working for 

the organisation and its activities 

are still pertinent today.  His direct 

leadership and the support he has 

unremittingly given his successors 

provided the sure foundations for 

success and propelled the UK 

Chapter to its present influential 

and respected position within the 

INCOSE International family, 

keeping the organisation financially 

sound, supportive and contributing 

to the INCOSE Foundation where 

practical. 

Whilst being very careful in his 

e x e c u t i o n  o f  t h e  l e g a l 

responsibilities of a Finance Director 

and the associated ‘duty of care’, 

Pete supported and enabled a wide 

Tribute to Peter Lister 

Pete at ASEC 2014 - INCOSE UK’s 20th 

anniversary 

“Pete's contributions 

can be gauged by the 

fact that the principles 

he adopted for the ways 

of working for the 

organisation and its 

activities are still 

pertinent today.” 
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range of INCOSE UK activities, 

including; the funding of research in 

support of specific working groups; 

enabling the support of INCOSE UK 

members to attend and contribute 

much to the development of ISO 

standards; the development, 

management and maintenance of 

an administration contract (with Dot-

the-Eye) that eases some of the 

volunteer burdens on the leadership 

team and which has improved a 

wide range of services for the UK 

members of INCOSE. 

Pete combined his role as Finance 

Director with his technical 

reputation as a respected senior UK 

systems engineer, to become a key 

element in two of the initial thrusts 

of activity to gain professional 

recognition within the UK for 

Systems Engineering.  Through 

Pete’s efforts, INCOSE UK has been 

a Professional Affiliate of the UK 

Engineering Council for some 11 or 

so years.  

Pete was also instrumental in the 

initial discussions with the Institute 

of Measurement and Control and  in 

the preliminary discussions of a 

joint financial model for developing 

a Chartered position for Systems 

Engineering. 

Until recently Pete was also an 

active systems engineer, having 

authored / co-authored several 

national / international conference 

papers and provided the sponsoring 

lead to the recent Capability 

Working Group. 

Pete is a quiet, well-mannered and 

considerate gentleman, with a well 

formed turn of phrase and a wealth 

of Systems Engineering knowledge 

and experience, which he deployed 

to excellent effect throughout his 

tenure on the Council.  The chapter 

will miss his informed and 

considered contribution to the 

debate. 

We wish him well in his retirement.  

Tribute to Peter Lister 

Photo from the inaugural meeting of INCOSE UK at Shrivenham in September 1994 , which Pete attended (back row, circled) 
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I am absolutely delighted to have 

been nominated by my organisation 

to take the role of President-Elect 

and to have been subsequently 

appointed by the INCOSE UK 

Council. I have been very active 

within INCOSE UK for some years 

and it is an organisation with which I 

am extremely proud to be 

associated, so I am very excited to 

be taking on the new challenge of a 

leadership role on Council. 

Whilst I have been fortunate enough 

to work closely with a number of 

people on the UK Advisory Board, 

numerous Working Groups and the 

UK Council, I would like to take this 

opportunity to introduce myself to 

the wider membership. 

 Since joining INCOSE UK I have 

seen it make the transition from a 

fairly small organisation to become 

the largest chapter in the INCOSE 

global network. The UK Advisory 

Board is now approximately 40 

strong and we have over 1000 

individual members. This has 

culminated in 2016 being 

undoubtedly INCOSE UK’s strongest 

year, despite facing challenges.  

In 2016, not only did INCOSE UK 

hos t  the  most  successfu l 

International Symposium outside of 

the US, but it finished the year with 

an incredibly well received ASEC. 

The quality of the technical papers 

was outstanding and who can 

possibly forget our after dinner 

speaker, Russ the Rocket Man!  We 

also saw the strong investment in 

professional development mature 

into an offering of both Professional 

Registration (CEng/IEng) and 

Professional Certification (ESEP/

CSEP/ASEP) that is to be envied. 

These successes are entirely down 

to the enthusiasm and dedication of 

the volunteers that make up the 

Council, UKAB, Working Groups, the 

different sub-committees that look 

after Events, Technical, Academic 

and Professional Development and 

not forgetting the support of our 

hardworking secretariat, Dot-The-

Eye. 

It is a group of people I have always 

enjoyed working with, finding them 

to be welcoming and inclusive, 

generous with sharing individual 

knowledge and experience, and 

always ready to face intellectual 

challenges. I am hugely looking 

forward to working with everyone to 

build on our successes in 2017.  

INCOSE UK 2016 Council Elections 
Following the announcement of the latest members elected to the INCOSE UK Council at the 

2016 AGM, we hear from our new President-Elect and Financial Director 

Experience 

I have approximately 20 years’ 

experience of Engineering, the 

majority of which has been as a 

systems engineer.  

I have worked in a number of 

organisations ranging from large 

Aerospace and Defence companies 

through to small organisations 

developing bespoke products, so I 

have  deve loped  a  s t rong 

understanding how the needs of 

organisations can differ. I have 

undertaken numerous roles from 

the Stakeholder Engagement and 

Requirements Management for a 

nuclear submarine engine testbed, 

through to Systems Proving of web 

based collaborative working 

environments.  

I am a Technical Expert for my 

current organisation, specialising in 

Systems Engineering and I am 

responsible for the SE Professional 

Development of our people and 

developing the technical assets and 

methodologies they require to fulfil 

their roles on both a national and 

international basis. 

Support to INCOSE 

I am a former chair of the UK 

Advisory Board and I have led 

working groups such as the INCOSE 

UK Agile Systems Engineering 

Working Group, and more recently 

the MBSE work streams.  

I am part of the Technical Review 

panel for the Technical Director and 

have been a technical paper 

reviewer for ASEC since 2014. In 

2016 I was co-author of “50 

Shades of Agile”, a technical paper 

on Agile Systems Engineering for 

t h e  I N C O S E  I n t e r n a t i o n a l 

Symposium. I also played a full part 

in the review and direction of the 

2014 INCOSE UK Strategy as part 

of UKAB. 

I am a CSEP and CEng, both 

achieved through INCOSE UK. Since 

then I have become a Professional 

Registration Advisor and will be 

taking up a role as Professional 

Registration Assessor very shortly. 

Words: Kirsty Akroyd-Wallis, INCOSE UK President-Elect 

Kirsty Akroyd-Wallis 

INCOSE UK 2016 Council Appointments 
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Words: Phil Savvides, INCOSE UK Financial Director 

 

INCOSE UK 2016 Council Appointments 

I have been working in the Ministry 

of Defence for the last 16 years 

having come through the graduate 

training scheme for Engineers and 

Scientists. It was during this time 

that I completed the MSc in 

Systems Engineering (SE) at 

Cranfield University, becoming 

aware of the SE discipline and 

INCOSE.  

The MoD is an extremely interesting 

place to work and I have undertaken 

various SE type roles throughout my 

career. Although SE is a core 

discipline,  with in the MoD 

acquisition and support areas there 

seems to be a lack of basic 

awareness, particularly as the 

organisation has tried to shift focus 

primarily on to Project and 

Programme Management. It is 

through my current role as the SE 

Development Partner that I have 

been able to influence the way in 

which SE is understood and 

implemented across MoD, which 

has not been without its problems.  

I have been actively engaged in 

INCOSE for a number of years and 

was the MoD’s representative on 

the UK Advisory Board, until my 

appointment as the Financial 

Director of INCOSE UK last 

November. It has been through 

these activities that my passion for 

SE has been reignited and I feel like 

I now have a chance to shape and 

influence the development of SE 

and its effective implementation 

across all sectors. I want to help 

grow the profession for the benefit 

of all. 

I became interested in the role of 

Finance Director mainly because I 

wanted a new challenge, but also as 

I wanted to help the UK Chapter 

realise its vision and continue to be 

successful long into the future.  

The Financial Director role is critical 

to the success of INCOSE UK and I 

have a difficult act to follow in my 

predecessor, Pete Lister. I have 

managed budgets up to £6m and 

was the Business Manager for a 

£2.5bn programme, both requiring 

me to annually secure the money, 

assess and report financial risks, 

manage the rate of spend, forecast 

the expenditure and develop the 

monthly returns back to the central 

f inance team. These were 

significant challenges, particularly 

when the accounts were audited by 

the National Audit Office.  

From a personal perspective the 

Financial Director role offers me an 

opportunity to build my financial 

skills and competence, which in turn 

will stand me in good stead for my 

future career. Volunteering for an 

organisation that I believe in and a 

discipline I am passionate about is 

worth the extra effort. 

Phil Savvides 

“I feel like I now have a 

chance to shape and 

influence the 

development of SE 

across all sectors. I 

want to help grow the 

profession for the 

benefit of all” 
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I am a Systems Engineer and I Do… 
In this issue, we talk to Qinetiq’s Tim Rabbets about how he started in Systems Engineering 

and what tips he would offer those who are just starting out on this path. 
Words: Tim Rabbets, Lead Systems Architect and Research Fellow, QinetiQ 

I am a System Engineer and I Do... 

I became a systems engineer really 

by accident when joining my first 

employer as a stop-gap job.  Having 

a degree in maths I was interested 

in technical matters but not in the 

detail.  The breadth of a Systems 

Engineering role, integrating 

different disciplines and working 

with a broad range of people, has 

been challenging, stimulating and 

rewarding in equal measures.  It has 

resulted in my life-long career as a 

systems engineer. 

Although much of my career has 

been focussed on the technical 

delivery of systems projects, I have 

recently taken on managerial 

responsibility for a range of teams of 

systems engineers.  I thoroughly 

enjoy working with engineers and 

helping them to both develop their 

capabilities and careers and also to 

address a wide range of problems in 

differing domains.  I combine this 

role with specialist consultancy and 

research, predominately in the area 

of systems architecture.  This 

combination enables me to continue 

to develop my technical skills and 

also to pass on knowledge and 

experience to my team. 

No two days at work are the same 

and this variety is something I seek.  

One day I may be meeting with other 

m a n a g e r s  a n d  a d d r e s s i n g 

resourcing or staff training issues.  

The next day I might be writing a 

proposal or leading a workshop to 

solve a technical problem. 

Outside of work I participate in an 

INCOSE working group and also in 

BSI and ISO working groups on 

architecting standards.  Putting 

something back into society and 

pro fess ions  becomes  more 

important as you pass the ‘mid 

career’ stage.  

Why did you choose to be a systems engineer?  

Like many systems engineers of my 

generation there was little formal 

training in the subject available (and 

just a couple of textbooks on the 

subject), and therefore much of my 

learning has been ‘on the job’.  

Fortunately university (Oxford) 

taught me to teach myself and this 

has proven a useful skill.  Lifelong 

learning is important, as is 

increasingly widely recognised. 

My second job entailed working in 

far larger teams in a different 

domain, working on larger scale 

systems and applying a range of 

quite new techniques.  These were 

very much the early days of what is 

now termed Model-Based Systems 

Engineering.  I also joined INCOSE 

(NCOSE as it was then)! 

Moving to my present employer 

(when it was DERA) provided me 

with experience as a customer for 

systems and presented the 

opportunity to conduct Systems 

Engineering research, resulting in 

being awarded a company 

fellowship.  Most recently I have 

specialised as a system architect, 

working across a very broad range of 

system types and domains.  I co-

chair the INCOSE UK Architectures 

Working Group with Prof Mike 

Wilkinson. 

So I have few formal qualifications in 

Systems Engineering but am 

formally qualified in other relevant 

professions.  I recognise this as a 

weakness and aim to complete my 

ESEP application this year!  

Education / qualifications to become a systems engineer? 

“Like many systems 

engineers of my 

generation, there was 

little formal training 

available and just a 

couple of textbooks on 

the subject” 
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I am a Systems Engineer and I Do... 

I believe I am naturally a systems thinker and am 

comfortable devising and applying different concepts.  

This contrasts with much of the maths I learnt at 

university where the thought processes are 

predominately analytical. 

Systems Engineering is a highly interesting mix of 

analytical and synthetic skills, with work being conducted 

at a necessary level of precise abstraction.  Architecting 

entails working in the problem and solution spaces, 

addressing technical and enterprise issues, and 

considering their evolution through time.  It is challenging 

and fascinating at the same time.  I am the sort of person 

who would get bored in a job entailing a lot of routine 

work.  

What is it about Systems Engineering that you 

find so compelling?  

An early piece of advice I received 

was to work across different sites, 

abroad, and for multiple employers.  

This has proven very sound advice 

and one which I have repeated to 

many colleagues, friends, and to my 

kids! 

It is also important to develop some 

breadth in skills and experience 

early on in your career as it is more 

acceptable to be a novice at this 

stage.  I encourage ‘early career’ 

systems engineers to strike a 

balance between formal training and 

broad-ranging practical experience, 

cover ing  d i f fe rent  sec to rs , 

employers, and skill sets.  The 

development of soft skills such as 

communication and team working is 

also crucial.  Working abroad and 

across cultures is both rewarding 

and growing in importance. 

For engineers wanting to become 

spec ia l i s ts ,  invo lvement  in 

standardisation bodies and INCOSE 

(UK or international) offers useful 

opportunities.  Working with thought 

leaders enables the development 

and honing of skills, questions your 

understanding, and develops new 

insights. 

In summary, Systems Engineering is 

a fascinating discipline offering 

great opportunities moving forwards.  

It offers a career which you can 

shape to suit your aspirations!  

What advice would you give a systems engineer just starting out in their career?  

Biography 

Tim Rabbets is an Oxford mathematics graduate with over 30 years experience in Systems Engineering, gained in the 

defence and aerospace industries.  

He has worked for BAE Dynamics, VSEL/GEC Marine, DERA, and, at present, QinetiQ where he is a Lead Systems 

Architect and Research Fellow. In recent years he has specialised in systems architecting and has worked on 

architectures for the naval combat systems, complex weapon systems, and unmanned vehicle systems domains, 

addressing both technical and enterprise considerations.  

He is a chartered engineer and member of several professional bodies.   

Tim Rabbets 
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I am a Volunteer and I Do… 
One of our new features this issue, ‘I am a Volunteer…’ aims to focus on all those who donate 

their time towards helping INCOSE UK  
Words: Mike Wilkinson, Architecture Working Group Co-Chair 

I am a Volunteer and I Do... 

I’ve been an INCOSE volunteer for over 10 years now, 

and in that time I’ve done a wide variety of different 

things – often finding that one thing leads to another and 

then another in a fairly unplanned fashion.  

Highlights for me include taking on some of the senior 

‘managerial’ roles, like UK Chapter President and 

Academic Director, as well as more technical roles, 

particularly in the area of system architecture. My 

volunteering began in 2006 as a UKAB representative, 

and as part of that role I was asked to look at whether 

there should be a UK Chapter Architecture Working 

Group (AWG). When the answer came back ‘yes', I 

was asked to be a Co-Chair, a role I still perform (and 

which celebrated its 10th birthday last year). The AWG 

led to me getting involved in some international 

architecture activities and then being appointed as Co-

Lead for the international AWG in 2008, which I 

subsequently became Chair of in 2015.  

Back in the UK, I was appointed Chapter President in 

2010, and after that wound down I took on the Academic 

Director role in 2013; altogether I spent a total of six 

years serving on the UK Council. During my INCOSE 

journey I’ve also been involved in several other Working 

Groups and Local Groups and have regularly participated 

in both the UK and international events. You might think 

I'm a hopeless serial-volunteer – perhaps you’re right! 

What activities have you undertaken as part of your 

volunteering? 

My first job out of university was with 

a small company established by a 

physicist who'd been introduced to 

the emerging discipline of Systems 

Engineering while working in the 

USA. Although I was deeply involved 

in doing Systems Engineering, I’m 

embarrassed to confess that for a 

long time I didn’t think INCOSE had 

much to offer me, despite the 

company being involved in some of 

the original meetings establishing 

the UK Chapter!  

My decision to join INCOSE and then 

to get involved in its activities came 

only later on, after INCOSE and 

Systems Engineering had developed 

a little.  

My employer at that time was aware 

that Systems Engineering was 

gaining in prominence and many of 

our customers were interested in 

it – as were many of our 

competitors – so naturally the 

company wanted to understand 

whether there was “anything in it for 

us”. After attending a few INCOSE 

UK events it became clear to me 

that there was a great opportunity to 

work with others, through INCOSE, 

to build a better corporate capability 

and to help shape and mature this 

still young discipline. 

What originally inspired to volunteer for INCOSE UK? 

“After attending a few 

INCOSE UK events it 

became clear to me 

that there was a great 

opportunity to work with 

others” 



17 Preview Winter 2017 

I am a Volunteer and I Do... 

From a “satisfaction" perspective, 

I've always enjoyed intellectual 

challenges, particularly when 

working collaborat ively with 

intelligent and creative people; so 

it’s not surprising that I’ve really 

enjoyed participating in the technical 

Working Groups, especially when 

we've focussed on advancing the 

"state of the art".  

I have greatly benefitted by learning 

from experts, and I've also found it 

satisfying as I’ve become more 

knowledgeable to be able to provide 

some technical leadership and 

share my own insights and 

experiences with others. In the 

senior management roles, what I 

wasn’t expecting so much when I 

first got involved was the sense of 

satisfaction that comes from doing 

something that is primarily for the 

benefit of others – in other words 

from 'giving something back'. This 

might sound a bit cheesy but I 

suppose it's what attracts many 

people to voluntary work, not just in 

our field.  

Looking back, I feel very lucky to 

have been welcomed into the 

INCOSE community, which has been 

a key factor in my personal 

and professional development, as 

well as the source of many enduring 

friendships. 

What do you feel that you get out of your volunteering?  

Volunteering does take time and 

effort, so if you are thinking of 

volunteering I recommend you work 

out why you want to do it and what 

you hope to get out of it. It will 

probably help if you can articulate 

the benefits to your employer (as 

well as yourself), as you will most 

likely need your employer’s support 

to commit significant time.  

I would suggest participation in a 

Working Group as a good first 

activity as it’s relatively easy to see 

the benefit and it’s not too time 

consuming… The most important 

thing is to make sure you balance 

your enthusiasm to get involved with 

your capability to deliver your 

promises!  

If you are thinking of doing one of 

the ‘bigger’ roles you will probably 

need to make a business case to 

convince your employer – in which 

case it would be worthwhile having a 

chat with someone who’s already 

done it; there are plenty of us 

around.  

I would advise anyone who’s 

wavering to just give it a go and get 

stuck in. After all, what have you got 

to lose? 

Do you have any advice or feedback to offer to anyone who is considering volunteering?  

“I would advise anyone 

who’s wavering to just 

give it a go and get 

stuck in. After all, what 

have you got to lose?” 

Biography 

Mike Wilkinson is the Technical Director of Niteworks, where he is on secondment from Atkins. Niteworks is a broad 

MOD/Industry partnership focused on the collaborative solution of systems problems in Defence.  

He is co-chair of the INCOSE UK Architecture Working Group and co-chair of the INCOSE International Architecture 

Working Group. Within Atkins, he is a Technical Director in the Defence Business Unit and was the first Chair of the 

Atkins Systems Technical Network. He is a Visiting Professor at the University of Loughborough, where he is 

associated with the Engineering Systems of Systems (ESoS) group.  
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In November of last year -  just one 

week after our own INCOSE UK 

ASEC -  I had the pleasure of 

attending the INCOSE Netherlands 

SE Experience 2016, which marked 

their 20th anniversary as an INCOSE 

Chapter.  

The event took place at the 

Jaarbeurs Utrecht and, assuming 

that you are not familiar with the 

Jaarbeurs, imagine the USS 

Enterprise inside a big concrete 

building and you won’t be far off.  

This single-day event takes place 

every three years and they had a 

p a c k e d  p r o g r a m m e  o f 

presentations, workshops and 

networking opportunities. Joined by 

El Presidente Alan Harding, my 

fellow UK representative, we 

experienced a great day that was 

half in Dutch and half in English. 

Despite the language barrier in 

some presentations, there are a 

surprising number of Systems 

Engineering terms that turn out to 

be exactly the same, with a slight 

accent. All the presentations were 

thought-provoking and very well 

presented, with themes of 

remembering the past, shaping the 

future, MBSE,  transformation of SE, 

v a l u e  m a n a g e m e n t ,  s k i l l s 

development and case studies of a 

rail bridge, Schipol airport and the 

inner workings of the Vanderlande 

organisation. 

I was the mystery guest at the event 

and performed a reading of ‘Think 

Engineer’ to the 180 attendees to 

promote the INCOSE NL-branded 

edition of the book.  

The formal part of the day 

concluded with some awards and 

thanks for various INCOSE NL 

stalwarts. But the day didn’t end 

there! What better way to celebrate 

the 20th Anniversary of a Chapter 

than a mobile disco, mirror balls, 

flashing lights and some free 

drinks?! 

Overall, the event was an excellent 

day and both Alan and I felt 

honoured by the reception that we 

had and the hospitality offered by 

the whole Chapter. If you want to 

see exactly how to put on a truly 

memorable event, then consider 

attending the next one in three 

years’ time. I think that we can all 

afford to learn something from the 

INCOSE NL Chapter. They must be 

doing something right when they get 

around 30% of their membership 

attending! 

Overall, a fabulous event and many 

thanks to INCOSE NL for inviting me. 

INCOSE Nederland - Grande Finale 
Words: Jon Holt, INCOSE UK Technical Director 

The venue was the ‘Jaarbeurs Utrecht’ - imagine the USS Enterprise inside a big concrete building 

INCOSE Nederland - Grande Finale 

Jon Holt 
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INCOSE UK’s decision in June 2016 to 

change our professional registration 

agreement has resulted in a busy time 

for Professional Development.  Twenty

–three registered members made the 

decision to transfer with INCOSE UK to 

the new agreement and the first 

seventeen of these were approved by 

the SEE in late November, with the 

remainder ready for review in February 

2017. 

The new system for applications is 

now in place and members interested 

in chartership with INCOSE UK have 

already engaged via the INCOSE UK 

website. 

The professional process can be 

accessed through the Professional 

Development section of the INCOSE 

UK website or via your individual 

‘profile.’ (Figure 1).  

From the application overview page 

(Figure 2) it is then possible to 

download the necessary application 

forms, along with a copy of the UK 

Spec as required. The page gives 

candidates an overview of where their 

application is in the registration 

process and also provides the 

mechanism to upload their application 

and supporting documents when they 

are ready.  

When all documents have been 

uploaded, the candidate is prompted 

to pay and INCOSE UK PD checks the 

application for completeness before 

forwarding to the SEE to begin the 

assessment process. (Figure 3). 

A small group of INCOSE UK members 

have now undergone training to be 

invo lved in  the process  as 

professional review interviewers and 

mentors, and will now be integrated 

into the teams carrying out interviews 

at Stage 3. Anyone interested in 

volunteering for INCOSE UK to become 

involved as a mentor or interviewer 

should contact Lynn Davis.  

Professional Development Update 
Words: Lynn Davis, INCOSE UK Professional Development Coordinator 

Figure 1: Access the professional registration process through your individual profile 

Figure 2: The application overview page 

Figure 3: The SEE’s assessment process 

Professional Development Update 

http://incoseonline.org.uk/Normal_Files/Professional_Development/Overview.aspx?CatID=Professional_Development
http://incoseonline.org.uk/Normal_Files/Professional_Development/Overview.aspx?CatID=Professional_Development
http://incoseonline.org.uk/Normal_Files/Professional_Development/Overview.aspx?CatID=Professional_Development
http://incoseonline.org.uk/Program_Files/Members_Area/Members_Home.aspx?CatID=Members_Area
http://incoseonline.org.uk/Program_Files/Members_Area/Members_Home.aspx?CatID=Members_Area
mailto:profdev@incoseonline.org.uk
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Professional Development Update 
Words: Lynn Davis, INCOSE UK Professional Development Coordinator 

As part of the new registration 

agreement, it is now possible for 

INCOSE UK members to transfer 

their registration from other 

institutes, such as the IET and 

IMechE, to INCOSE UK.   

There has been much interest in this 

new opportunity, which gives 

members the opportunity to 

combine registration costs and 

s t r e a m l i n e  t h e i r  s o c i e t y 

memberships.  

Currently this is a manual process 

and anyone interested can obtain 

further information and forms from 

Lynn Davis. 

Any members interested in finding 

out more about professional 

registration through INCOSE UK 

should contact Lynn Davis on 

0 1 4 6 0  2 9 8 2 1 7  o r  v i a 

profdev@incoseonline.org.uk. 

Transferring your professional registration 

We are pleased to announce to all those members who could 

not attend last year’s ASEC, that our new set of INCOSE UK 

guides are now available. 

The new U-Guide range are separate and unique from our 

existing Z-Guides, in that while the Z-Guides cover a range of 

technical SE matters, the U-Guides focus entirely on 

Professional Development and offer extensive guidance on 

how to coordinate and maximise your progression. 

U1 relates to Systems Engineering Certification (SEP) - 

INCOSE’s specialist qualification that relates entirely to 

Systems Engineering. This is an method by which to set 

yourself apart specifically in this field, and is a fantastic way 

to prove your applied knowledge to both employers and the 

wider community. 

U2 covers the professional registration process through 

INCOSE UK.  While the previous article covers the actual 

process to follow in order to obtain your professional 

registration, U2 helps to explain the ‘ins-and-outs’ of what it 

means to become professionally registered, along with 

advice on which level of registration is best for you. There is 

also detail on how professional registration sits alongside the 

SEP programme and the steps that you need to take in order 

to maintain your registration. 

Both guides are freely accessible in a PDF format on the 

website here. 

If you have any further queries regarding any of the content 

in either guide, then please do not hesitate to contact Lynn 

Davis on 01460 298217 or via profdev@incoseonline.org.uk. 

New U-Guides now available 

Professional Development Update 

mailto:profdev@incoseonline.org.uk
http://incoseonline.org.uk/Program_Files/Publications/uGuides.aspx?CatID=Publications
mailto:profdev@incoseonline.org.uk
http://incoseonline.org.uk/Documents/uGuides/dot102_U-guide_U1_WEB.pdf
http://incoseonline.org.uk/Documents/uGuides/dot102_U-guide_U2_WEB.pdf
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2016 Membership Survey 
Words: Phil Robinson, INCOSE UK Publications Coordinator 

Thank you to everyone who took our 2016 membership survey. The results have been analysed and a full report is 

currently in the final stages of preparation. Once this has been completed, the Chapter will make it available for 

general release. 

In the meantime, please see some of the key statistics from this year’s survey. 

Online Password Reset Now Live 
We are pleased to confirm that the 

inconvenience that resulted from 

losing your INCOSE UK online 

password is now a thing of the past. 

Rather than having to call us and 

request a reset, you are now able to 

retrieve your password online using 

our new online reset functionality.  

To access this function, all you need 

to do is head to the regular login 

page and click the link titled; ‘If you 

are having problems logging onto 

the site, or cannot remember your 

login credentials, click here to reset 

your password’. 

From this point, simply follow the on

-screen instructions to reset your 

password. 

Important reminder: Please ensure 

that your email address is correct in 

your INCOSE UK personal profile, as 

this is the email address to which 

your temporary password will be 

sent. To access your online account 

and see whether your details are 

current, please click here.  

87% 

13% 
Membership split within INCOSE UK 

by gender. 

As mentioned in Ivan’s questions on 

page 8, the IET’s 2015 Skills Survey 

put the proportion of women in the 

engineering workforce at 9%. 

Whilst this means that as a Chapter 

we currently have an above-average 

proportion of female members for 

the sector, they are still very much in 

the minority and it is clear that there 

is still work to do in this area. 

38.5% 
The percentage of survey 

respondents that volunteer 

within the UK Chapter. The 

most common activity was 

Working Group participation, 

making up 65% of 

volunteers. 

35 - 44 
The most common age 

bracket for our membership, 

making up 34% of survey 

respondents. 

Employment by sector: 

Aerospace / defence (54%) 

Biomedical / healthcare (2%) Automotive (2%) 

Civil infrastructure (1%) 

Other (11%) 

Transportation (14%) 

Power & Energy (4%) 

Manufacturing (2%) 

Government (6%) 

Consultancy (10%) 

2016 Membership Survey / Password Reset 

http://incoseonline.org.uk/Program_Files/Login/Login.aspx
http://incoseonline.org.uk/Program_Files/Login/Login.aspx
http://incoseonline.org.uk/Program_Files/Members_Area/Member_Details.aspx?CatID=Members_Area
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Rethinking Rotorcraft: Helicopters of the Future? 

The Engineer features an article surrounding Airbus’ attempts to revolutionise the design of rotorcraft. They 

claim that their innovative ‘Clean Sky 2’ demonstrator will travel 50% faster than a traditional design, while 

using 15% less fuel at speeds of 207mph than a regular helicopter would use at speeds of 150mph. 

 

Lining up the Future of Logistics. 

An article by the Institution of Mechanical Engineers covers the latest attempts by truck manufacturers 

MAN and Scania to trial truck platooning technology in both Singapore and Germany. The key benefits are 

believed to be an increase in fuel economy, safety and network capacity, achieved by having three 

autonomous trucks following the lead driver. 

 

Why UPS Drivers Don’t Turn Left... 

Graham Kendall,  professor of computer science at the University of Nottingham, writes for The 

Conversation about how UPS’ research around the ‘vehicle routing problem’ has led it to conclude that 

taking the shortest route between deliveries is not the most efficient way. The result is that UPS’ drivers are 

instructed - amongst other methods - to increase efficiency by never turning across oncoming traffic. 

 

SpaceX Hyperloop Competition. 

SpaceX held the final of their first Hyperloop competition in California at the end of January, as reported by 

Engadget. Only three of the original 27 teams made it to the final, with the highest scoring pod overall 

being from the Delft University of Technology in the Netherlands. The event was such a success that 

SpaceX are holding another competition this year, with a final scheduled for Summer 2017. 

 

Google’s Driverless Cars Make Progress... 

BBC News report how the number of ‘disengagement’ incidents - occasions where a human driver had to 

take manual control of a test vehicle - amongst cars run by Google company Waymo, more than halved 

during 2016.  

News  

From 

 The 

 World 

 Of 

 Engineering 

TRANSPORTATION SPECIAL 

News From the World of Engineering 

https://www.theengineer.co.uk/rethinking-rotorcraft-airbus-aims-for-speedy-helicopter/
https://www.imeche.org/news/news-article/lining-up-the-future-of-logistics
https://theconversation.com/why-ups-drivers-dont-turn-left-and-you-probably-shouldnt-either-71432
https://theconversation.com/why-ups-drivers-dont-turn-left-and-you-probably-shouldnt-either-71432
https://www.engadget.com/2017/01/30/spacex-hyperloop-pod-competition-2017/
http://www.bbc.co.uk/news/technology-38839071
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Annual Systems 

Engineering Conference 

2016 

“Building on Success” 

Words: Ian Gibson, INCOSE UK Events Director 

“Madness”.  “Far too risky”.  “You’ll 

burn yourselves out”.  Just three of 

the views put forward by 

international INCOSE colleagues 

when I told them that we were 

committing to hold our INCOSE UK 

Annual Systems Engineering 

Conference (ASEC) in the same year 

as hosting the International 

Symposium.  Well, being made of 

much sterner stuff, we had come to 

the conclusion that both events 

served different purposes, and that 

whilst there would be a natural 

inclination for some UK based 

members to prioritise getting a 

ticket to Edinburgh, there would be 

just as many who value the unique 

UK perspective that they find at 

ASEC.  So with this in mind we 

returned to one of our favourite 

venues, the Scarman Centre at 

Warwick University, which we have 

outgrown based upon recent 

conference attendance figures but 

which we expected to suit our needs 

admirably on this occasion. 

Clearly this was even more of a 

team effort than usual, as I started 

2016 taking on not only the project 

lead role for IS2016, but also 

stepping into the international 

Outreach Director role after it was 

vacated by Paul Davies (presumably 

in an attempt to actually retire).  

Without the steadfast support of 

various UK and international 

colleagues I doubt this would have 

been quite so easy to pull off.  My 

thanks goes to everyone who played 

their parts in making both events so 

successful.  

So, winding back to the start of 

2016, things got off to a promising 

start when we were able to track 

down suitable candidates for our 

targeted topics – Rhys Davies 

talking about Asset Management, 

and Andy Stanford-Clark talking 

about the Internet of Things.  Both 

of these topics are going to feature 

more and more around the edges of 

Systems Engineering -  and indeed 

with each other -  in the years to 

come.  This situation improved still 

further when a colleague mentioned 

that she knew someone who was a 

keen amateur rocket maker and did 

a lot of STEM activity.  Once we had 

made contact and the conversation 

moved onto whether he should 

bring the big rocket or the medium-

sized one, I knew that we were on to 

a good thing, but even then could 

not have foreseen just how good Dr 

“Rocket” Russ Strand’s after-dinner 

presentation was going to be.  

Of course, a technical conference 

stands and falls on the quality of its 

papers, and with the new double-

blind review process bedding in 

nicely under Jon Holt’s direction, we 

found ourselves in the unusual, but 

This year saw a return to one of our favourite past venues, the Scarman Centre, Warwick University 

ASEC 2016 Event Report 
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welcome, position of having to turn 

down papers that would have easily 

made it into the conference in 

previous years.  If anyone reading 

this article just missed out in 2016, 

it would be well worth considering 

submitting a revised version for 

2017.   

Unlike some other conferences, we 

do not declare the best paper in 

advance based upon the paper 

review, but make the award based 

upon feedback from delegates on 

the delivered presentations. This 

year, it has been nice to see both 

new and familiar names in the top 

three. 

All of the authors have received a 

prize, although this year they may 

have been looking somewhat 

enviously at the winners of the best 

poster prize, as these were kindly 

provided by Dyson and taken home 

by the lucky winners at the 

conference dinner.  Over recent 

years it has been pleasing to see 

the poster competition really take 

hold, becoming an important part of 

the conference in its own right.  We 

have plans for 2017 to create a 

space for short presentations from 

the poster authors as part of the 

main programme, which should 

spark increased interest in the 

posters themselves during the 

breaks.  This year we had two prizes 

for the Academic Research 

Showcase Competition: 

 1st Prize -  Mohammad 

Faheem Mirza – “Applying 

Systems Methodologies for 

C o m m u n i t y  /  S o c i a l 

Development”; 

 2nd Prize  - Guy Schmidt – 

“DIM: CLOUD Decis ion 

Influence Model: Cultural 

L i m i t a t i o n s  O n  U s e r 

Decisions”. 

Finally, the programme also 

included an “Ask the Experts” panel, 

four well-received tutorials, a 

session on the INCOSE UK 

Certification process, and a set of 

meeting slots for working groups, 

not forgetting the INCOSE UK Annual 

General Meeting – an opportunity to 

find out about how INCOSE UK is 

managed and who does each role.  

What you liked  

It is fair to say that Russ Strand’s 

after-dinner talk was the highlight of 

the event for many of you.  He is 

going to be a hard act to follow.  As 

usual, you also liked the networking 

opportunities, friendly atmosphere 

and the good mix of interesting 

content.  As an organiser, it was 

heartening to see so many new 

faces, many of whom felt quite at 

home joining in during the Q&A, or 

in the bar afterwards.  The keynotes 

were also popular, apart from with 

one individual who may have taken 

Rhys’ quips a little too literally at the 

start of day one. 

Many of you commented favourably 

on the quality of the technical 

papers, and that seems to have 

been reflected in the best paper 

marks, which show a significant 

improvement on previous years in 

terms of the overall shape and 

consistency.  

What you weren’t so keen 

on  

Well, whenever a venue changes the 

names of all of the rooms just after 

you’ve gone to print on the event 

handbook, you know there’s going 

The conference dinner presented an excellent opportunity for some informal networking  

 “Data visualisation for 

systems engineers”  

John Welford 

 

“The Evolution of a 

Systems Engineer”  

Paul Davies 

 

“Scenario Selection 

Method for System 

Scenario Analysis”  

Tim Ferris, Rick Adcock, 

Stephen Barker 

1st 

2nd 

3rd 

ASEC 2016  

Top Papers 

ASEC 2016 Event Report 



25 Preview Winter 2017 

to be trouble.  So, yes, it was 

annoying for all of us to have to 

provide a complete set of 

alternative room numbers for every 

parallel session, even though these 

were the same physical rooms in 

the same locations.    

It also became apparent that there 

were a few errors and missing 

elements in the event handbook, for 

which we can only apologise. The 

venue AV also came in for some 

criticism, and it’s fair to say that it 

seemed to be worse than it was on 

our previous visit.  More amusingly, 

someone complained that the bar 

was open too late – I’m pretty 

certain that it wasn’t stated as being 

compulsory.  

Thank yous 

We would like to thank Dot-The-Eye 

for coordinating the event, the 

keynotes and after dinner speaker, 

the paper review panellists for 

supporting the new peer-reviewed 

judging process, the paper authors 

(both successful and unsuccessful) 

without whom there would be no 

technical programme, the poster 

teams, the tutorial presenters, the 

working groups, the fringe 

participants, everyone who covered 

the event on Twitter (with a special 

mention for Alex Toth, @aditot, 

again this year), and of course, the 

delegates – without whom there 

would be no event.  

This was the first time that Dyson 

had sponsored an INCOSE event. All 

three judges commented that the 

standard of the posters were very 

high, in both the Academic and 

Working Group sections. Further, 

there was wide depth in the material 

presented.  

 

First prize of a Dyson 360Eye 

robotic vacuum cleaner was given to 

Mo Mirza (pictured) for the poster 

‘Applying Systems Methodologies 

f o r  C o m m u n i t y  /  S o c i a l 

Development’. This poster was very 

clear, concise and uncluttered. 

Further, the work presented 

depicted the majority of a Systems 

Engineering process from concept 

and requirements gathering, 

through to the deployment. This 

resonated with the judges with the 

level of Systems Engineering 

required for embedded consumer 

products.  

 

Second prize of a Dyson Pure 

Hot+Cold Link Fan Heater Air 

Purifier went to Guy Schmidt for the 

poster ‘Understanding Influences on 

Decision Making’, which used 

Bayesian statistics to analyse/

represent how decisions had been 

made. In dynamic environments, 

such tools and methodologies might 

be useful to track that the 

dynamism is leading to rationale 

decisions. 

ASEC 2016 Poster Competition 

This was the first year that the competition was sponsored by Dyson - their guest judge, 

Robert Deaves, comments on how he awarded the top places. 

First place winner Mo Mirza (L) is presented 

with his prize - a Dyson 360Eye robotic 

vacuum cleaner - by judge Robert Deaves (R) 

This year’s strong turn out led to main sessions that were packed to capacity 

ASEC 2016 Event Report 
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When we sat down to plan our new 

themed editions of Preview, it didn’t 

take too much brainstorming before 

the ‘transportation’ topic was agreed 

upon for our first issue.  

After all, even if this is not a field in 

which we all work daily, our lives 

almost invariably still centre around 

this, with countless interactions 

i n v o l v i n g  s o m e  f o r m  o f 

transportation system taking place in 

our daily routines. 

The World is a smaller place than at 

any other point in human history, 

and it is the expeditious rate of 

development in the field of transport  

throughout the 20th and 21st 

centuries that has led us here. 

But as technological advancements 

drive benefits for the end-user, what 

does this mean for those who are 

responsible for creating these 

systems? Technology and complexity 

invariably come hand-in-hand, with 

the consequence being an ever 

greater number of factors to 

consider when seeking the next step 

forward. 

Within this feature, we will hear the 

views of a number of experienced 

Systems Engineering professionals 

from across the transportation 

sector, who will share their thoughts 

on how things look now and where 

they think the future will take them. 
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Lets Fly Away? 
Richard Beasley from Rolls-Royce talks us through his view on the systems involved in air 

travel, and where he thinks the next steps in this sector will take us. 

Words: Richard Beasley, Rolls-Royce, INCOSE UK Past-President 

I have contrasting views on 

transport.  I like the systems, 

especially aeroplanes; I dislike using 

them.   

As a child I flew back and forth to 

the UK (for school) a lot.  Then 

(1970s) flying was exciting, and this 

travel was seen as “a bit of an 

adventure”. In this short article I will 

give, based on these two views of 

transport, my views of what will and 

what I hope will develop. 

A functional view of transport 

systems is that they exist to take a 

person from A to B.  I will illustrate 

my views on transport by describing 

my next major journey - this is to the 

INCOSE IW in Los Angeles, a journey 

that I have made twice before.  The 

first part of the journey is from 

Bristol to Heathrow, by (hire) car.  I 

dislike driving – it is time 

consuming, tiring, and unproductive; 

the roads are getting more clogged, 

you travel at the speed of the 

slowest, and it only takes one 

careless accident to br ing 

everything to a halt.  When travelling 

for a plane this is worse than 

annoying – it leads to a fear of 

missing your flight.  This fear of 

traffic jams means that I leave a lot 

of contingency time.   

Then comes the first significant 

interface – the Airport terminal.  On 

this journey I use Terminal 5, which 

Patrick Godfrey tells me was well 

Systems Engineered.  But at its 

heart, despite being designed for 

flow - especially if the M4 delay 

contingency is not needed - it is still 

a long, tedious wait.  It also 

emphasises one of the greatest 

changes I have seen in air travel; 

when I was young air travel was 

exciting, and airports meant seeing 

planes.  Now pretty much all you see 

are shops!   

On this journey I am flying on an 

A380, the largest civil aircraft in the 

world, with engines that I have 

worked on.  The feeling is like 

getting on a bus – there is nothing 

in the seat back pocket enthusing 

about the miracle of the aircraft.  

Effectively, it is a bus (an Airbus!) - 

its job is to be dull and to reliably 

and safely move passengers.  Now 

what I like about aircraft is that you 

can try and relax, and you aren’t 

doing the flying.  It is not the most 

comfortable (especially flying 

economy), but I do usually get final 

preparation for my workshop 

completed, catch up on some 

“Engines under wings connected to tube” - will new engine designs make this a thing of the past? 

Transportation Feature 
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reading, enjoy a film, and perhaps 

have a snooze.  How effective this is 

depends on the human factor of 

how much the person in front 

reclines their seat!   

Then there is another interchange, 

and often I get to realise how well 

designed Terminal 5 is. The security 

and immigration systems are a 

necessary evil and security has 

certainly got tighter.  Immigration 

has always appeared as a strange, 

semi-automated system, with the jet

-lagged conversation with a dubious 

US immigration official always a 

highlight.   

After a taxi to the hotel (and the 

traffic density of LA) I can reflect. I 

have travelled a third of the way 

around the world in a total travel 

time of about 20 hours, relatively 

cheaply, with no discernible danger. 

My complaints are that there have 

been boring waits, and I haven’t 

been totally comfortable (some of 

that could be fixed if I could afford 

business class!). 

So what do I think is going to 

happen in transport systems? 

Based on my knowledge (I work for 

Rolls-Royce making aero-engines), 

my systems awareness and my 

personal “stakeholder needs” here 

are three things: 

1. It is going to continue to get 

cheaper and more reliable.  We 

now expect to travel long 

distances easily.  It is not an 

adventure – just a bit tedious.  

Therefore as engine suppliers, 

Rolls-Royce wants no-one to 

notice the engines – they will just 

need to work.   

Engines have been getting more 

efficient for decades, and they 

will continue to do so.  The 

synergy of better efficiency will 

reduce both CO2 emissions (a 

significant concern) and fuel 

burn (a major contributor to the 

price of a ticket), driving prices 

down.  New engines are coming 

(which will probably be unnoticed 

by passengers) – but sometime 

soon the ”engines under wings 

connected to tube” model of 

aircraft may change.   

Reliability will continue to 

improve.  Passengers will not 

tolerate delays, and operators 

require predictability of the 

availability of their assets.  Any  

lack of reliability is a cause both 

of disruption to airlines (leading 

to customer dissatisfaction) and 

a driver of cost (maintenance is 

another key driver of cost).  They 

will require ever more intelligent 

equipment monitoring systems 

(an area where I first explicitly 

used Systems Engineering in my 

career), and closer integration of 

product and service systems.  So 

flying will become duller – but 

the engineering of the systems to 

make it so will not be, as more 

technology is developed and 

applied.  But the passenger will 

be oblivious to this – the aircraft 

will just work. 

2. I hope that transport systems 

will become more integrated.  

Reduction in travel time will not 

come from faster aircraft, but 

better integrated transport 

systems.  Better air traffic control 

results in more effective use of 

capacity, with less time-wasting 

and fuel burning “circling” while 

on hold waiting for a slot.   

3. I cannot wait for more 

autonomy on the roads!  I find 

driving boring and tiring, and the 

main cause of accidents is 

human error. Developments in 

integrated information and 

control systems mean that safe 

and workable technology will 

soon be here.  I imagine my 

journey to LA starting with an 

autonomous car arriving at my 

door.  There would be far less 

delay on the M4, as cars can 

travel closer together (autonomy 

leads to quicker, higher capacity 

and safer roads!).  I am less tired 

and more rested – I have been 

doing work, relaxing and been 

connected to the internet 

throughout.  I get on a plane and 

this continues.  On a business 

trip this makes it just another 

working day. 

What will enable this? More 

effective and more joined up 

systems.  And who will be at the 

heart of this? Systems engineers of 

course. 

Tesla’s Model S—a current forerunner in autonomous vehicle development 

Paul Sableman 

Transportation Feature 
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Developing an Engineering Delivery Function 
Network Rail’s Kevin Gedge talks us through the efforts that the organisation is taking to 

advance and develop its Systems Engineering approaches, and the challenges facing this 

Words: Kevin Gedge & Darren Jowett, Network Rail 

Transportation Feature 

The Network Rail (NR) Infrastructure 

Projects Engineering function (IP‐

ENG) was established in January 

2016 to provide engineering 

leadership and a functional home 

for all engineers within the 

infrastructure delivery business unit 

of NR. It was created to provide 

consistency across regions and 

major programmes and act in an 

engineering assurance capacity. 

This included ensuring compliance 

with legislation and increasing the 

Systems Engineering approach 

nationally. The IP-ENG function was 

established in response to the 

challenges around sub-optimal 

levels of systems capabilities and 

thinking within the organisation, as 

highlighted in both external 

stakeholder reviews (such as that 

captured within the Bowe Report 

and Hendy Review) as well as a 

number of high level engineering 

functional risks.  

Compared to industries such as 

aerospace and defence, Systems 

Engineering within rail is very much 

still in its infancy. Even though the 

rail industry is a true ‘System of 

Sys tems ’  inc lud ing ra i lway 

infrastructure, the passenger trains, 

the freight trains, interfaces at 

stations, level crossings and 

ongoing maintenance, there is 

historically little appreciation of 

multi-discipline integration, true 

requirements management and the 

necessity to manage interfaces.  

The railway is becoming technically 

more complex - and therefore so are 

railway projects - with the potential 

to impact interfacing systems ever 

increasing. As example of this was 

the complex interface management 

required during a rationalisation of 

UK signalling operations from 

approximately 1,000 lineside signal 

boxes - some mechanically and 

some electrically operated - to 12 

regional operating centres (ROCs) 

hous ing mul t ip le  s igna l l ing 

workstations.  

In addition the size, scale and cost 

of projects undertaken by NR can 

vary from multi-million pound new 

infrastructure construction projects - 

for example, Birmingham New 

Street Station - to renewal and 

repairs of ‘single discipline’ assets, 

such as a bridge, tunnel or length of 

track. As a result the approach to 

upskilling and developing expertise 

within Systems Engineering has 

been a multi-faceted approach 

which included development of 

tools, people and processes.  

The initial step was to make a 

fundamental change to the NR 

standard NR/L2/INI/02009 – 

Engineering Management for 

Projects [Ref 1] which mandated the 

need for engineers who were 

leading projects to be assessed - 

and developed/mentored if required 

- in specific Systems Engineering 

skills as part of their role.  

It was determined that the four 

most relevant Systems Engineering 

skills applicable to all NR projects 

were Requirements Management, 

Interface Management, Safety by 

Design and Integration and 

Verification. This led to the 

development of training and support 

material for engineers stepping up 

into ‘leading’ roles and thus a route 

to competence in the above four 

skill areas.  

These skills are a subset of the 

wider NR Systems Engineering 

competencies, which are broadly 

based upon the INCOSE Systems 

E n g i n e e r i n g  C o m p e t e n c y 

Framework [Ref 2], but tailored to the 

GRIP (Governance for Railway 

Investment Projects) delivery 

lifecycle used on NR infrastructure 

projects, the specif ic work 

undertaken in the rail industry and 

the level of maturity in Systems 

Engineering within the industry to 

date.  

The suite of 12 NR Systems 

Engineering competencies are:  

SE01 - Systems Thinking & Concepts SE02 - Requirements Specification & 

Management 

SE03 - Systems Design, Analysis and 

Option Selection 

SE05 - Interface Definition and 

Management 

SE08 - Design for Robustness, Whole 

System Lifecycle 

SE11 - Safety by Design 

SE12 - Modelling and Simulation SE13 - Systems Integration & 

Verification 

SE14 - Validation, Transition to 

Operation and Handback 

SE17 - Integration of Specialisms / 

Managing Stakeholders 

SE18 - Progressive Assurance through 

the GRIP Lifecycle 

SE19 - Planning, Monitoring & 

Controlling SE Activities 

The suite of Network Rail’s 12 Engineering Competencies 
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The need for lead engineers on 

projects to undertake a competency 

assessment in Systems Engineering 

has achieved two specific outputs. 

Firstly for the larger more complex 

p ro jec ts  and  pro g rammes , 

dedicated Systems Engineering 

professionals now work as part of 

the project teams and undertake 

p r o g r a m m e - w i d e  S y s t e m s 

Engineering activities that include 

multi-discipline, multi-site and multi-

s tage  in tegra t ion ,  the  SE 

professionals lead structured 

development processes from 

concept to delivery (and through to 

operation and maintenance), 

system model l ing and the 

development of the project through 

its lifecycle. For smaller projects NR 

has trained and upskilled a number 

of engineers to lead and integrate 

projects, these engineers being 

developed into a multi-discipline 

engineer from one of the traditional 

‘rail’ disciplines of Buildings & Civils, 

Electrification & Plant, Signalling, 

Telecoms or Track. The effect of this 

has been to break down the often 

‘siloed’ single discipline designs and 

has improved the integration 

between disciplines within a project 

as well as between projects working 

within a geographical area. 

In addition to developing and 

delivering training in Systems 

Engineering and mandating 

Systems Engineering practices be 

undertaken, NR has undertaken an 

overhaul of its requirements 

elicitation and management 

processes. The introduction of tiered 

requirements specifications which 

develop from high level aspirations 

throughout the GRIP project lifecycle 

is really beginning to deliver benefits 

in the way NR specifies and defines 

projects, demonstrates outcomes 

and manages change over the 

project life. The improvements this 

provides has led to recognition at 

industry awards as well as third 

party clients (a town council) 

requesting if they can adopt the NR 

requirements process to manage 

their portfolio of projects. This effort 

has driven consistency across the 

different business units and 

geographic regions within NR and 

means that the management of 

change on projects is now explicitly 

linked back to the overall project/

programme benefits and outcomes.  

The enforcement of this process has 

also dramatically reduced instances 

of the ‘long screwdriver’ effect 

where historically the technical 

details of projects have been 

changed by the client late on in 

detailed design/development with 

no consideration of cost/time, 

overall benefit impact of for projects 

to have any sort of recourse.  

A recently developed tool to further 

assist  eff ic ient delivery of 

infrastructure projects is the 

Integrated Engineering Lifecycle 

(iELC). The iELC has been developed 

to provide clarity with regard to 

engineering accountabilities and 

governance, a scalable end to end 

engineering process and an 

integrated engineering approach 

with embedded application of 

Systems Engineering.  

Programme delivery within NR 

employs a stage gate process 

known as GRIP. This covers all 

aspects for the delivery of the 

project but is not specific or detailed 

enough to identify or mitigate the 

safety and risks for and associated 

with engineering design and 

delivery. The iELC has been 

developed to complement GRIP and 

provide a consistent, scalable and 

robust engineering management 

“The railway is becoming technically more complex, and therefore so are railway projects” 

Network Rail 

Figure 1: Lifecycle mapping  

http://www.networkrailmediacentre.co.uk/resources/ordsall-chord-christmas-work-track
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process to feed into the GRIP stage 

gates reviews.  

The development of the iELC has 

utilised expert knowledge from 

within and outside of NR utilising 

widely accepted standards and 

p r o c e s s e s ,  n a m e l y 

B S E N 5 0 1 2 6 : 1 9 9 9  [ R e f  3 ] , 

BS15288:2015 [Ref 4] and the 

INCOSE handbook [Ref 5]. To develop 

iELC, various project lifecycle 

processes were mapped against the 

existing NR project management 

lifecycle of GRIP; one such example 

being the BS15288 lifecycle as 

shown within Figure 1.  

The iELC uses technical phase gates 

at the close of each engineering 

phase, with the successful 

completion of the phase gate 

providing an informed engineering 

deliverables statement for input into 

the GRIP stage gate for which 

successful completion is required 

for project progression.  

The technical phase gate review 

process ensures the project is 

meeting customer expectations, the 

project is compliant with prescribed 

legislation and standards, and that 

interdisciplinary reviews and checks 

have been conducted. The 

checklists for the phase gate 

reviews provide a consistent 

measure of engineering deliverables 

across the organisation, therefore 

additionally providing visibility of 

areas of concern and the ability to 

undertake trend analysis. It is the 

development of a consistent 

checklist and the ability to centrally 

capture this information that will 

assist IP-ENG to continuously 

improve and further develop 

processes to improve engineering 

delivery.  

Figure 2: iELC extract  
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The Digital Railway Programme 
Leading on from his analysis of Network Rail’s current Systems Engineering approach, Kevin 

discusses the future in the form of the Digital Railway Programme 

Words: Kevin Gedge, Network Rail 

The challenge: Provide significant 

additional capacity and better 

performance on an increasingly 

overcrowded rail network. Cater for 

a predicted 3bn passenger journeys 

per annum (up from 1.6bn 

currently) by 2035.  While at the 

same time, reduce the overall 

operating cost and further improve 

safety on the railway.  

Digital railway is a rail industry-wide 

programme, led by Network Rail and 

designed to benefit Great Britain’s 

economy by accelerating the digital 

enablement of the railway. 

It will enable us to move 

substantially more people and 

goods on the existing railway 

footprint; it could enable an 

increase in traffic on existing railway 

by up to 40%, at a cost of 30% less 

than building new lines (which are 

further complicated by the need for 

land purchase and the disruption 

that large scale construction 

projects create). This can be 

achieved by providing modernised 

signalling systems and digital train 

control, enabling trains to run closer 

together on existing infrastructure.  

The signalling system is being 

moved from physical lineside 

infrastructure, to within-train driver 

cabins (in-cab). Therefore there is 

no more fixed block train separation 

zone to the train in-front, this 

becomes a radio-based dynamic 

buffer zone based on the speed the 

trains are travelling. However this 

means that conventional signalling 

design, control and operation 

processes are being pushed and 

challenged. This results in more 

complex systems with greater 

numbers of sub-system interactions, 

including positioning systems, 

protection systems, sensing 

systems, control systems and fault 

tolerant communication systems.  

This is forcing an increased need of 

S y s tems  Eng i nee r in g - based 

approaches to the development, 

deployment ,  operat ion and 

maintenance of the complete 

signalling system and all while not 

being able to close the railway and 

disrupt passenger journeys.  

Using an analogy to the aircraft 

industry,  what is currently 

happening in rail is the development 

of major upgrades to a fleet of 

aircraft using technology widely 

unproven in the UK, and doing it 

while the aircraft continues to 

operate and fly at 30,000 ft.  

This shift will require increased 

integration between infrastructure 

operators (e.g. NR, TfL), train 

operating companies (Virgin Trains, 

First Great Western), rolling stock 

manufacturers (Bombardier, Alstom) 

and Rolling Stock Operating 

Companies (Angel Trains, Eversholt 

Rail Ltd).  

Furthermore,  the increased 

utilisation brought about by this 

digital revolution will be putting 

increased demand on current 

infrastructure and maintenance 

teams – tracks will wear at a greater 

rate; power consumption will rise, as 

increased train numbers will result 

in more demand on power feeder 

stations; the demand for a 24-7 

railway will further condense time 

available for maintenance and 

finally, heritage trains, e.g. the flying 

Scotsman, will need modifications in 

order to communicate with these 

digital systems… This is really going 

to bring about a revolution in the 

way things run; the implementation 

of modern technology fit for a 21st 

Century Railway will drive the need 

for integration.  

It’s an interesting and exciting time 

for the railway as a system (or 

indeed system of systems) and one 

in which the subject matter of 

Systems Engineering itself will be 

extensively challenged. 

Network Rail 

“The railway is becoming technically more complex, and therefore so are railway projects” 
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More than any other industry, the 

automotive sector is going through a 

tremendous transformation of both 

the product and the way these 

products are engineered.  

According to Wikipedia, the most 

common definition of a car is that 

“cars are designed to run primarily 

on roads, to have seating for one to 

eight people, to typically have four 

wheels with tyres, and to be 

constructed principally for the 

transport of people rather than 

goods”. This is probably the only 

thing modern vehicles have in 

common with the original idea of a 

transportation and mobility solution. 

However, the way modern vehicles 

achieve this goal is changing, and 

with it the organisations which 

engineer them. 

These changes are driven by human 

needs, disruptive trends in society 

and technological advancement, 

such as more computational power, 

advanced propulsion systems and 

artif icial intell igence. These 

disruptive trends have resulted in a 

demand for new driving automation 

and connectivity features, new 

m o b i l i t y  c o n c e p t s  a n d 

electrification. All these demands 

drive modern cars towards being 

h i g h l y  i n t e r c o n n e c t e d , 

interdependent and complex 

systems. In combination with 

tougher regulations on safety and 

sustainability, this now has become 

a whole new game. 

Automotive Original Equipment 

Manufacturers (OEM) in particular 

have to pay much more attention to 

the system design and system 

integration of the car as a whole. 

Considering the growing number of 

emerging properties, a traditional 

component centric delivery model is 

no longer fit for the future  – the car 

has to be engineered as an 

integrated product. Different 

functions have to come together 

now more frequently to form 

mult idiscipl inary and cross -

functional teams. 

Systems Engineering - the only 

game in town 

For OEMs this means systems 

thinking is becoming a key skill, 

which has to be developed and 

nurtured across the organisation – 

moving people  away f rom 

component centric thinking, by 

keeping a clear purpose and scope. 

With the interconnections and 

i n t e r d e p e n d e n c i e s  g r o w i n g 

exponentially, we need engineers to 

analyse emerging properties and 

develop harmonised systems 

solutions. Using a robust and 

structured Systems Engineering 

approach is not a nice to have 

anymore, it is a necessity. Good 

quality requirements and a robust 

system design and integration test 

are prerequisites for a successful 

delivery. 

You may ask yourself, how much 

time do automotive OEMs have to 

complete this transformation? The 

answer is… very little. New players 

are entering the market much 

quicker. This is due to the lower cost 

of entry, for example a modern 

electric vehicle has only 1/3 of the 

components compared to a 

traditional internal combustion 

engine (ICE) based car; roughly 

10,000 compared to 30,000. In 

addition to the lower costs, these 

new players have a track record of 

delivering integrated products, 

coming from the IT or electronic 

consumer sectors. 

In conclusion 

To deliver integrated customer 

experiences, which work seamlessly 

together, the automotive sector 

requires serious investment in 

Systems Engineering, delivered 

through a comprehensive strategy 

to enhance the capabilities of our 

people, as well as the processes 

and tools they utilise to engineer 

these complex systems. However, 

this is just the start, shortly 

thereafter we’ve to move towards 

the adoption of Lean and Agile 

engineering principles to ensure a 

successful and sustainable 

engineering organisat ion is 

established and maintained for 

generations to come.  

A Systems Engineering Approach to Deal With 

Disruptive Trends in the Automotive Sector 

Parham discusses the factors surrounding the adoption of SE in the automotive industry  

Words: Parham Vasaiely, Jaguar Land Rover 
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Disruptive trends have resulted in a demand 

for new driving automation features 
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CAV Testing in a Virtual Environment 
Jonathan & Gunny cover the difficulties that present themselves when developing CAV 

technology for commercial release, and how virtual simulators can help to address this 

Words: Jonathan Smith  &  Gunny Dhadyalla, Warwick Manufacturing Group  

Automotive systems are going 

through a cyber-physical revolution 

with the introduction of artificial 

intelligence, connectivity and 

computer vision and sensing for 

connected and autonomous 

vehicles (CAV).  

Both private vehicles and public 

transportation are already changing, 

from the driverless Pods at 

Heathrow Terminal 5 to Tesla’s 

autopilot driver assistance system. 

The road to CAVs will be a dominant 

factor shaping all aspects of the 

industry over the coming decade. 

PWC predict that by 2030 11% 

($66b) of the profit share of the 

global automotive value chain will 

be attributed to suppliers of new 

technology and software, while the 

profit share of traditional hardware 

items will reduce from a current 

14% to less than 4%. Furthermore, 

digital services and shared mobility, 

which currently account for less 

than 1% of profit share each, will 

rapidly increase to account for 5% 

and 20% respectively.   

Supply chains will change, new 

business models will emerge, and 

vehicles and transportation will play 

a different role in the life of their 

users. Systems Engineering needs 

to keep pace with these changes. 

New skills, tools and cultures will 

emerge.  

Systems are expanding beyond the 

boundaries of the physical vehicle 

into the cyber world. A broader 

systems approach is needed which 

looks to evaluate all stakeholders, 

systems, systems of systems and 

potentia l  threats that can 

compromise robustness, security 

and ultimately, the safety, of both 

the vehicle users and road user. 

With such dependence between 

scales and technology there is a 

natural question of who takes 

ultimate responsibility to manage 

the Systems Engineering process.  

Much of the ‘buzz’ around CAV 

technology is focused on that 

technology itself. An exciting trend is 

col laborat ive work between 

c o m p u t e r  s c i e n t i s t s , 

m a t h e m a t i c i a n s ,  s y s t e m s 

Warwick Manufacturing Group (WMG) 

Given the depth and complexity of CAV technology, millions, if not billions, of miles of testing will be needed 
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engineers, software developers and 

so on, who are creating the new and 

innovative solutions. However, 

concept ready technology - in 

particular that which is developed by 

new entrants to the automotive 

industry - is encountering a 

traditional automotive question; 

How do you reliably test, validate 

and verify that the technology is 

ready for market introduction? 

Testing aims to provide statistically 

significant evidence that a system is 

safe and robust. Given the depth 

and complexity of CAV technology, 

the number of miles that you would 

need to cover to demonstrate such 

statistical confidence is large. The 

RAND Corporation has recently 

published a report that indicates 

millions, if not billions, of miles of 

testing will be needed. These 

numbers are simply not feasible and 

represent a very real challenge for 

the introduction of CAV technology. 

At WMG at the University of 

Warwick, through funding from 

EPSRC, the research team are 

creating the world's first immersive, 

simulated environment for smart 

and connected vehicles, which 

includes full emulation of wireless 

communications. With this facility 

we can work with industrial partners 

to undertake research in this area.  

Testing in the 3xD simulator 

removes the risk to the users, test-

drivers and pedestrians, by bringing 

prototype systems and technology 

into the virtual world and enabling 

the testing of 100s of real-world, 

c on t r o l l ed  a nd  rep ea t a b l e 

scenarios. The simulator approach 

can bring the human into the loop 

and add real benefit as a platform 

to build trust and confidence in the 

t e c h n o lo g y ,  a nd  th e r e fo r e 

accelerate its take-up. 

Whilst there is a pivotal role for 

desktop simulation at one end of 

the spectrum of reality and real 

world trials at the other, simulators 

such as the WMG 3xD simulator can 

clearly add value in addressing the 

described shortcoming of testing, 

and advancing the pace to market 

of technology.  

One aim of the research is to be 

smart about testing. By addressing 

the most challenging scenarios and 

being able to repeat them in a 

scientific and controlled manner, 

the hurdle of millions, or even 

billions of miles of testing will be 

avoided.  

Warwick Manufacturing Group (WMG) 

“Testing in the 3xD simulator removes the risk to the users, test-drivers and pedestrians” 
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Next issue… 

Internet of Things 
April ‘17 

We take a look at Systems Engineering in relation 

to the Internet of Things; what does it mean for 

us now and what’s in the pipeline? 

 
The window for article submissions is open now—if you would like to contribute, 

please email the editor directly at preview-editor@incoseonline.org.uk 
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Date / Time Organisation & Location Description 

22 February 2017 Midlands Local Group The Viable System Model as an Aid to Capability Acquisition by 

Peter Holloway, Design Sciences, Rolls Royce 

18:00 Loughborough University, 

Room W1.31, Sir David 

Davies Building  

For further details and to book your place, visit the full calendar 

entry here. 

28 February 2017 Rail Interest Group Reintegrating the Elephant: Using Microsoft Office to Automate 

Management of Requirements 

17:00 London Underground, 55 

Broadway, Westminster, 

London  

For further details or to book your place, visit the full calendar 

entry here. 

13 March 2017 Bristol Local Group Systems Research Showcase  

18:30 Atkins Global, Aztec West, 

Bristol 

For further details and to book your place, visit the full calendar 

entry here. 

16 March 2017 Midlands Local Group Presentation from Dr. Dan Slipper, MIRA  

18:00 Loughborough University, 

Room W1.31, Sir David 

Davies Building 

For further details or to book your place, visit the full calendar 

entry here. 

21 March 2017 Rail Interest Group Innovation in Infrastructure: The Railway as a Socio-Technical 

System   

17:00 Atkins, Euston Tower, 286 

Euston Road, London  

For further details or to book your place, visit the full calendar 

entry here. 

26 April 2017 Midlands Local Group Global Strategic Trends - Paul Norman, Futures Team, DCDC, 

Shrivenham    

18:00 Loughborough University 

(Room TBC)  

For further details or to book your place, visit the full calendar 

entry here. 

7 June 2017 UK Chapter 2017 Training Day 

Full Day Engineers’ House, Clifton, 

Bristol 

This event will follow the same format as 2016’s Training Day, 

with approximately four - six courses on offer based around a 

full day’s training, with coffee breaks and lunch provided. Keep 

an eye out for more details in the near future! 

INCOSE UK Event Calendar 
This calendar is a summary of events at the time of going to press. For the latest, up-to-date information please visit 

the Events page on the INCOSE UK website.  

Event Calendar 
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