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In this issue, Preview talks to Samantha Brown, newly-elected “President-Elect” of the International Council on Systems Engineering.   
 
What’s it like being lined up for INCOSE’s top job then? 
Having served as Technical Director for more than three years, I’m 
pretty familiar with the ways of working within the Board of Directors 
and the organisation as a whole – although, as with any new role, 
there are always things to learn.  Leadership in INCOSE is not a job for 
those who like to issue instructions and expect them to be followed, or 
even those who like things to be predictable.  
The organisation is literally alive with incredible 
intellect and one of the roles of its leaders has to 
be to try to harness that for the good of the 
members, the organisation and systems 
engineering at large.   
 
Apart from being President-Elect, what else 
are you doing now? 
I’m lucky that at the moment I’m part way 
through a 4-year full-time Engineering Doctorate 
in Systems Engineering at Loughborough 
University.  The doctorate is sponsored by BAE 
Systems and they are also supporting my role in 
INCOSE.  I find the two complement each other 
in all sorts of ways.  It’s quite a commitment to 
become a full time student again, but it is a real 
luxury to have time to take a step back from the 
frontline and think.  Too often we are faced with 
familiar problems and complexities, but we often 
don’t have time to look for proper solutions. My 
research lets me do just that. I’m using systems engineering at an 
organisational level and looking at areas where soft and hard systems 
techniques can work together.  After 20 years in industry, I’m used to 
problem solving, but it is great to be able to look for proper systems 
engineering solutions.  And really having to think about my systems 
engineering is good for my INCOSE role too! 
 
 
 
 

How did you get involved in systems engineering? 
Like most Preview readers, I did my first degree – which happens to be 
in Mechanical Engineering – at a time when Systems Engineering 
didn’t exist on the undergraduate menu.  The application of concurrent 
engineering in a manufacturing environment brought me into systems 
engineering more than 10 years later, and I have never looked back.   I 

believe that systems engineering demands 
people who can take a 'big picture' view and see 
connections and interrelationships - 
something which I have found comes naturally to 
me.   
 
So where do you see INCOSE going over the 
next few years? 
Systems Engineering is still a relatively new 
discipline, and INCOSE is a young organisation. 
That provides both opportunities and challenges. 
What is obvious is that systems engineering isn't 
just a "fad". As systems become ever more 
complex and interrelated, it is becoming 
increasingly important. INCOSE needs to reflect 
that growing importance and embrace systems 
engineering across domains and across the 
world.  At the same time, we mustn’t forget that 
there are still real systems engineering needs in 
“western” aerospace and defence industries, 
where INCOSE really started.  This isn’t a pursuit 

of growth for its own sake.  We need to strike a balance, and foster the 
synergy that we know exists. 

I’m really delighted to have the chance to lead the organisation at such 
an exciting time and look forward to increasing interaction with the UK 
Chapter in the coming years. 
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Dear Editor, 
 
The article “Applying Systems Engineering to INCOSE UK Session” 
described the +/,5��� Development Model. In it, “balanced loops” 
were stated to be “considered stable”. 
 
Well, the so-called “balanced loop” is a feedback loop and control 
engineers spend their life worrying about instability in them. Instability 
is only too common. It usually takes the form of cycling of one sort or 
another. If non-linear elements are part of the loop, then stability may 
depend upon the current operating conditions and the detailed 
characteristics of the system elements. The +/,5��� Development 
model shown in “preview” will certainly contain many very non-linear 
elements. Although stability is highly desirable and feedback loops can 
supply it, they do not always do so. Stability can be very difficult to  
 

achieve and this may be particularly so with the highly complex 
interleaving and overlapping of the many feedback paths in the 
INCOSE model. 
 
It may also be worth observing that “re-enforcing loops” are ultimately 
stable “in the large”, since although they may kick-off by moving rapidly 
away from their initial operating point, in the end a physical, financial, 
societal or other limit will constrain their further growth and they 
thereafter stably remain at a new operating point on that limit. 
 
So, balanced loops can be unstable and re-enforcing loops can be 
stable. 

 
Steve Walder-Davis 
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Dear Sir, 
 
I have recently facilitated a Business Analysis workshop where we 
attempted to perform some SWOT analysis. Although all the Business 
Stakeholders present claimed they were proficient in this skill, it quickly 
became apparent that some misunderstanding existed. I have 
subsequently been collecting papers and well structured examples in 
order to increase understanding within the group. I was pleased 
therefore that the Autumn edition of Preview (Page 15), described a 
recent SWOT analysis conducted during the Autumn 
Assembly. Unfortunately however, I have to report that the 
analysis recorded makes the same fundamental mistakes 
exhibited originally by the Business Stakeholders. 
  
The four quadrants of a SWOT Analysis are used to describe the 
positive and negative factors, both internally and externally, of an 
organisation. The internal factors are:  
  
Strengths, those capabilities which the organisation does well, and  
Weaknesses, those capabilities which the organisation does not do as 
well as it would like. 
  
Complementary to these are the external factors:  
  
Opportunities, those environmental circumstances which may (if 
utilised) have a positive impact on the organisation , and 
Threats, those environmental circumstances which may (if not 
mitigated) have a negative impact on the organisation. 
  
It is often useful when completing the quadrants to ask a series of 
question about the organisations such as: 
  
Strengths: 
What are your advantages? 
What do you do well? 
  
Weaknesses: 
What could be improved? 
What is done badly? 
  
Opportunities�
Where are the fortunate circumstances facing you? 
What are the interesting trends? 

Threats�
What obstacles do you face? 
What are your competitors doing? 
Are the required specifications for your job, products or services 
changing? 
  
While I was pleased to read that the group within the autumn assembly 
had framed their analysis by first defining the requirements the 
organisation was attempting to meet, I was disappointed to note they 
then made the all too common mistake of confusing Opportunities with 
Strategies. i.e. rather than listing positive external circumstances they 
have listed actions intended to turn Weaknesses into Strengths. They 
therefore failed to capture any Opportunities.  
  
This approach was then verified by showing that for each of the 
Strategies (mistakenly listed under opportunities) one or 
more Weaknesses would be addressed.  
  
The �$�����  approach however is to formulate Strategies as a fifth list 
which maintain the Strengths, address the Weaknesses, make use of 
the Opportunities and mitigate or address the Threats.  
    
It should also be noted, that since presumably the group were unaware 
of the internal / external distinction of the categories, or perhaps 
exhibiting 'group think', some items appear under the wrong headings:  
  
Weakness 3 - "Lack of awareness of SE across academia" must be an 
external factor, since it would appear implausible for there to be a lack 
of SE awareness amongst academics within INCOSE (i.e. members) , 
this therefore must be a Threat.  
  
Similarly:  
 Threat 3 - "Volunteer organisation" is a Weakness (although some 
may argue a Strength) unless this status is imposed by external factors 
such as legislation or policy of the parent body.  
    
Yours Sincerely, 
 
James Towers BEng(Hons) MIET 
Consultant Systems Engineer  
Object Flow Limited
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I took the dog for a walk along our local beach last weekend, the first 
time this year it was safe to go without being sand blasted, blown over 
or washed away by waves from the Irish Sea.  On a clear day we can 
see Blackpool Tower and the grey sticks that make up the off shore 
wind farm near Walney Island.  There have been on shore wind farms 
in the Lake District for some time, dotted around the fells to take 
advantage of the steady wind that starts in the Atlantic and has little to 
slow it down before it makes landfall.  It explains why the trees around 
here generally lean towards the North-East!  Moving the turbines off 
shore is supposed to improve efficiency – more wind and bigger 
blades means more electricity, with the bonus of fewer complaints from 
locals who are not happy with this unsightly, noisy invasion of 
Wordsworth’s golden daffodils.   
 

 
 
As we wandered through the dunes it struck me that off shore wind 
farms would make a great systems engineering case study.  All the 
right ingredients are there, including a disparate set of stakeholders 
with conflicting requirements, political constraints, technology to 
grapple with and real engineering problems – none of this make-it-up-
as-you-go-along software ‘engineering’!  The sea-going wind turbine is 
considerably larger that it’s land-locked cousin, and the ones off 
Walney measure over 75m high with a blade diameter of 100m.  The 
30 turbines in this particular farm produce up to 200MW of electricity, 
enough to supply 70,000 households on a windy day.    
 
 

 
 
 
When we look at the wind farm from a systems engineering 
perspective we find a rich source of material that demonstrates the 
benefits of taking a whole-system, whole-life view.  Putting wind farms 
in the windiest, remote places invariably makes installation and 
maintenance difficult, with teams having to travel by Landover or even 
by helicopter to service the turbines.  So much for no carbon emissions 
or low through life costs!  We could spend hours discussing 
environmental and disposal issues, and the recent 

revelation that “environmentally friendly” long-life light bulbs are an 
environmental disaster waiting to happen because of the mercury 
content highlights what happens if we don’t think through-life whilst 
claiming to be environmentally friendly.  At some stage in the future we 
are going to have a lot of rusting metal posts in remote parts of the 
country, all strung together by redundant power cables.   
 
Thinking across the life cycle also forces us to think beyond the system 
we are developing to solve our problems.  We are good at 
concentrating on system design and demonstrating that we will meet 
stakeholder requirements, but we often forget to constrain ourselves 
with the practicalities of converting sketches on a blackboard into 
something that is technically and commercially viable.  All too often 
systems fail and projects are cut not because they will not meet the 
requirement, but because implementation is impractical.  All too often 
the “implementing system” is forgotten or ignored until too late, which 
is a shame as this can be the most interesting and challenging part of 
the entire project! 
 
As wind turbines become commodity products with mature technology 
and commercially viable manufacturing processes there is a drive to 
improve profit by getting as much energy out of each turbine.  
Increasing rotor size to increase unit output makes an offshore wind 
farm an attractive proposition, but is does raise an important question 
– how do you get these huge structures into position?   Offshore 
turbines are usually 5 miles from land in 20m of water, and require 
foundations 60m deep to support the tower and blades in the strong 
winds they are designed to operate in.  I have had little success 
erecting a rotary washing line that can withstand the winter gales in our 
back garden, so can appreciate the problem! 
 

 
 
The answer has come from China in the form of a purpose-built ship 
with legs!  The Resolution is a £60 million jack-up barge with six legs 
that stick up when the barge is transiting with the turbine foundations 
or tower.  Once in position the legs are mechanically lowered to 
penetrate 5m into the seabed, providing a stable platform.  As the legs 
push down the barge is raised out of the water, and the on-board 
crane is then used to position the foundations and tower. 
   
Large electricity generating wind turbines are becoming common-place 
and we tend to take the technology and supporting infrastructure for 
granted.  The move to bigger turbines off shore reminds us that the 
implementation system is often as important, costly and difficult to 
design and build as the system we think we are interested in. Off shore 
wind farms provide a good reminder that it is always worth considering 
the practicalities of manufacturing, installation, test and disposal as 
you design your system - you may discover where the real cost and 
technical risk really lies! 
 
 
 

 
Simon Hutton 
Headmark Analysis 
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INCOSE UK is supported by the following organisations that make up the UK Advisory Board.  The UKAB is chaired by Ayman El-Fatatry, of BAE 
Systems, and advises the Board on aims and strategy, and co-ordinates working group activities with the Technical Director, Andrew Farncombe. 
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UCL Ady James amj@mssl.ucl.ac.uk 01483 204115 
BAE Systems Ayman El-Fatatry a.el-fatatry@lboro.ac.uk 01509 635203 
MOD DE&S David Hawken desia-2@mod.uk 0117 913 5028 
Thales Jocelyn Stoves jo.stoves@thalesgroup.com 0118 923 8238 
Atkins Michael Wilkinson mike.wilkinson@atkinsglobal.com 01252 738574 
General Dynamics UK Limited Sandra Hudson sandra.hudson@generaldynamics.uk.com 01424 798099 
Ultra Electronics Shane Bennison shane.bennison@ultra-ccs.com 01628 538464 
Detica Tony Klein tony.klein@detica.com 01483 816121 
EADS Astrium Peter Gilder peter.gilder@astrium.eads.net 0230270 4539 
Loughborough University John Hooper j.g.hooper@lboro.ac.uk 01509 227024 
HMGCC Eric Maycraft ericm@hmgcc.gov.uk 01908 510970 ext 7230 
Selex Sensors & Airborne Systems Kevin Littler kevin.littler@selex-sas.com 01268 883983 
Telelogic UK Ltd Hazel Woodcock hazel.woodcock@telelogic.com 01865 784285 
DSTL David Oxenham daoxenham@dstl.gov.uk 01980 614609 
The Salamander Organisation Ltd. Robert Eyre bob.eyre@tsorg.com - 
Vega Group PLC Paul King paul.king@vega.co.uk - 
GCHQ Robert Stevens rgsteve@gchq.gsi.gov.uk - 
Halcrow Steve West wests@halcrow.com - 
University of Bristol Patrick Godfrey patrick.godfrey@bristol.ac.uk 0117 33 17061 
Harmonic Ltd Peter Lister peter.lister@harmonic.org.uk 01460 55888 
QinetiQ David Venn dvenn@qinetiq.com  01305 212399 
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On 28th November the Bristol Local Group held a workshop on:  
How V&V applies across the system lifecycle .   Colin Brain of SE 
Validation Limited introduced the workshop to the 24 people who 
attended, and drew a sharp distinction between validation – “are we 
building the right thing?” and verification – “are we building the thing 
right?”   

 

The workshop then split into three discussion groups.  Colin led one 
on: V&V of Service Oriented Architectures, the other two were on: V&V 
of non-functional needs/requirements at the system level, led by 
Richard Maguire, also of SE Validation Limited and on: Coherent V&V 
across multiple system levels, led by  Richard Beasley, System 
Engineering Specialist, Rolls Royce plc.  During their discussions, 
each group was asked to address the same set of questions as they 
related to their topic.  The wash up session was chaired by Rick 
Adcock from Cranfield University and included group feedback and a 
plenary discussion.   
 

All groups emphasised the importance of separating the ‘V’s in V&V.  
Verification and validation are fundamentally different processes and 

this needs to be recognised during the whole of the systems 
engineering lifecycle.   The difficulty of developing good specifications 
was highlighted, particularly in the context of service oriented 
architectures, but the importance of doing this was fully recognised 
and, in addition, that of building trust between suppliers and 
customers, which is a vital prerequisite to managing shortcomings and 
changes to the specification.  The discussion highlighted the relative 
infancy of system engineering processes in industry with several 
speakers emphasising the lack of application of known good practice.    
Particular examples were raised of requirements being set that were 
impossible to verify.    
 

The groups were in agreement that poor verification or validation 
resulted in sub-standard system performance and cost and time over-
runs, so it is surprising that there is not more interest in getting it right 
in projects.  The importance of the whole team understanding the 
boundaries and the contexts for systems developments was raised, 
but it was acknowledged that roles and responsibilities for driving 
verification and validation were often unclear in complex programmes. 
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Preview  is the Quarterly Newsletter of the UK Chapter  of INCOSE, the International Council on Systems 
Engineering.  All INCOSE UK members receive a copy of Preview , in addition to the regular e-mail 
bulletin ePreview .  INCOSE UK Members also receive the quarterly Systems Engineering Journal, and 
INSIGHT, the INCOSE Newsletter. 
 
Original articles, letters, thoughts or views on Systems Engineering or related events in the UK are 
welcomed.  The Summer Edition  of Preview will appear during May/June 2008.  Contributions should be 
sent to the Editor at ����$��.U$�	����4&)4�$� . 
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