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Wearable Electronic  
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InstMC awarded  Founding Member  status of the UK Cyber Security Council
CISMA – A Student-led  Science Group Open to All

Electrolytic Capacitors in Power Supplies
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WILL HYDROGEN 
MEASUREMENT ISSUES 
IMPEDE THE ROLLOUT 
OF HYDROGEN FUEL?

Mention of Net Zero is more 
frequent, almost daily, in the national 
press and this month another pilot 
was announced: two show homes 
are being built in Gateshead with 
heating boilers and cooking hobs 
entirely powered by hydrogen.  This 
follows an earlier announcement of 
a larger scheme to run 300 homes in 
Fife on green hydrogen, which should 
be in operation by the end of next 
year.  Both these pilots address user 
acceptance issues – demonstrating 
that normal households can carry 

on heating their homes and cooking 
their meals using hydrogen as an 
alternative to natural gas. It is one 
step up from proving that arrays of 
novel equipment work in a laboratory 
environment.  

Suitable Sustainable Alternative
So, if these user trials are a success, 
does this mean that the widespread 
use of hydrogen is inevitable?  
Surely at that point there will be 
clear evidence that the hydrogen 
appliances work in a domestic 

setting and that the households 
that used them are happy and 
encountered no discernible difficulty?  
Well, not quite.  Demonstrator 
projects are not entirely real world – 
for example, the Gateshead homes 
will be fed by tanks of hydrogen.  
The use of hydrogen on a much 
wider scale, through the current 
gas network infrastructure (pipes 
and pumps of varying diameter, 
orientation and pressure) exposes 
us to a number of unknowns. The 
behaviour of North Sea gas (natural 

‘Transitioning to 
Hydrogen’ (Precision 
Issue 15, March 2020)  
written by InstMC 
President Martin 
Belshaw, set the 
scene for early steps  
towards meeting the 
UK Government’s 
Net Zero commitments.

By Petar Stojic, Flow Measurement SIG &  
Flow Measurement Institute Founding Member 
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gas) is well characterised, but is 
the same true of hydrogen, either 
in pure form, or when blended 
with natural gas? These questions 
were posed by the Institute’s Flow 
Measurement Special Interest 
Group (FMSIG).  “We’d read several 
authoritative external reports, 
saying that hydrogen was the most 
suitable sustainable alternative to 
conventional hydrocarbons”, said 
FMSIG Chair Bill Priddy.  “Our own 
informal soundings suggested that 
there were likely to be considerable 
measurement issues and we were 
concerned that these would result 
in measurement uncertainties 
that were very different to what 
consumers have come to expect with 
natural gas and other conventional 
fuels.  We were also of the view 
that there were no suitable Flow 
Measurement Standards in place to 
underpin widespread adoption of 
hydrogen as a domestic or industrial 
fuel. With that in mind we instigated 
a review to determine whether or 
not this was the case. The review 
was conducted by PA Consulting, 
a Technology Consultancy 
experienced in conducting such 
reviews for both Government and 
corporate clients. Their findings 
were unambiguous. There are 
no suitable flow measurement 
standards for hydrogen and, unless 

this is addressed it is likely to be a 
major barrier to the widespread 
deployment of hydrogen.”

Why are flow measurement 
standards important?

Measurement standards do the 
following:

• Underpin confidence in the fair 
exchange of goods for domestic 
and international trade

• Validate equipment  
performance claims made by 
manufacturers 

• Help the government to  
frame effective regulations  
(e.g. environmental protection, 
safety, etc.)

• Underpin consumer protection 
  legislation and enforcement

• Underpin those documentary 
  standards (e.g. BSI, ISO, etc.)  
  which require specific accurate  
  measurements

But recognising and proving that 
a problem exists is not an end 
in itself.  We wanted to ensure 
that the report’s findings and 
recommendations would make a 
timely and positive contribution to 
the deployment of hydrogen as a 

fuel.  In our view the most effective 
action was putting the facts in 
front of the key influencers with 
the greatest stake in making the 
transition to Net Zero.  In this case, 
the Government Ministers with 
direct responsibility for Energy Policy, 
COP 26 under the UK’s Presidency, 
and the National Measurement 
System (specifically the element 
that prioritises the development 
of new measurement standards).  
InstMC President Martin Belshaw 
accordingly wrote to Kwasi Kwarteng, 
MP Secretary of State for Business 
Energy and Industrial Strategy; Alok 
Sharma MP, COP 26 President; and 
others, highlighting the report’s 
findings and recommendations.  
Martin said: “It is important for 
the Institute to be at the forefront 
of identifying where there are 
critical shortfalls in measurement 
knowledge and capability, and to 
bring that to the attention of those 
who can address such problems.  
This is, after all, why the Institute 
was originally founded.”  

“We’ve also used the evidence 
in the Report to contribute to a 
submission by the Royal Academy 
of Engineering to the All-Party 
Parliamentary Group on Net Zero” 
said Institute Chief Executive, Steff 
Smith. 

Their findings were unambiguous. There 
are no suitable flow measurement 
standards for hydrogen and, unless this 
is addressed it is likely to be a major 
barrier to the widespread deployment of 
hydrogen.
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What is CPD?

CPD activities enable people to 
develop their knowledge and skills 
throughout their professional careers. 
This is irrespective of the role that 
individuals have, be the individual 
an apprentice or a senior technical 
authority. 

There are different activities which 
can contribute to an individual’s CPD 
activities:

- Formal training (via courses and 
 academic study) 
- Self-study 
- Events and Seminars 
- Volunteering 
- Work Experience / Informal 
 Training (including learning from  
 peers) 
- Contributing to the Profession

How do I benefit from CPD?

CPD allows me to refresh and 
improve my technical knowledge. 
The ever-changing world of 
engineering means that previous 
studies and work experience can 
become outdated. This may be 
a slowly changing area, such as 
Functional Safety or Hazardous 
Area Engineering which are well 
established concepts that are 
improved over time. Likewise, these 
may be in areas of rapidly changing 
techniques or technologies, such as 
Cyber Security, Artificial Intelligence 
or carbon neutralisation techniques. 

The different activities have 
enabled me to grow my knowledge 
and additionally contribute more 
effectively to my company, clients 
and others in the technical networks 
such as the InstMC Local Sections, 

Council and SIGs. CPD activities have 
also enabled me to review the path 
that I wish to take with my career, 
focusing on specific areas to grow 
and develop further. This allows me 
to progress towards future roles or 
opportunities with more confidence. 

What have I completed as part 
of my CPD?

Over the past couple of years, I 
have tried to vary my CPD activities, 
with the aim as stated previously, 
of broadening my horizons and 
improving myself as an engineer and 
manager. 

My activities have included:

- Formal training courses  
(Cyber Security, Leadership and 
Management Diploma);

- Attending the InstMC Local 

14_instmc.org

CONTINUING PROFESSIONAL  
DEVELOPMENT (CPD) – 
GROW YOUR KNOWLEDGE 
AND CONTRIBUTE

By EUR ING David Green BEng (Hons) 
CEng MIET FInstMC, Chartered  
Engineer /Functional - Machinery 
Safety Engineer 

Continuing Professional Development 
(CPD) is the demonstration of professionals 
keeping up to date with the latest 
developments in standards, practices  
and innovations.  
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 Section technical talks (with  
 varied topics including technology  
 advancements and case studies); 
- Researching and authoring 
 technical articles and guidance  
 documents (engineering  
 publications, Institute magazines,  
 industry guidance documents etc);

- Preparing and presenting training  
 courses and technical seminars  
 for the benefit of others’ learning;

- Peer-to-peer discussions within  
 the workplace on areas with  
 which I am less familiar;

- Volunteering for the InstMC on  
 BSi committees, SIGs,  
 Local Section and HQ bodies,  
 contributing to the improvement  
 and development of standards  
 and guidance documents etc.. 

Why do I complete and record 
CPD?

Being a Chartered Engineer (CEng) 
and an InstMC member I am obliged 
to complete and record my CPD 
activities to retain my chartership 
status with the Engineering Council. 
The CPD activities relating to 
Functional Safety and Machinery 
Safety activities also contribute to 
the continuation of my Registered 
Functional Safety Engineer’s (RFSE) 
qualification too. 

The recording of my CPD is 
completed in a simple log, although 
some choose to use My Career 
Path. I use an offline log as I am a 
member of multiple organisations 
which request copies of my CPD 
and using My Career Path would 
need the entry adding to all systems 
(there is no ability to have one 
account for all memberships). 

The record can then be produced 
when required. The reviews can 
include:

- Input to workplace appraisals 
- Provided for CPD surveys

I have a plan at the start of the year 
of what I hope to learn and develop 
throughout the year. Having a plan 
may encourage your employer to 
fund formal training or provide time 
for additional learning sessions, 
such as conferences and webinars or 
technical talks. I try to include some 
of my CPD targets as part of my 
company appraisal targets. 

The plan can, and will change during 
the year, but having an outline of 
what you wish to learn will enable 
you to watch out for activities that 
will support your learning goals. 

The CPD surveys are important as 
the CPD being conducted could 
be heavily influenced in one area 
without achieving the goals that 
you set for yourself. The review 
can provide feedback that you 
may not have noticed yourself. 
They also allow the organisation to 
demonstrate to the accreditation 
bodies that those professionally 
registered members are maintaining 
their commitment to CPD as part of 

the registration process. (Note, that, 
under the current rules, if you don’t 
submit your CPD when requested on 
three consecutive requests then you 
will lose registration and will have to 
start again!)

Conclusion

The perception that CPD is a chore is 
one that I held until a few years ago. 
I had seen myself as being in the 
twilight of my career, but recently 
realised that there is still ‘life left 
in the old dog’, encouraging my 
continuation in thirst for knowledge 
and new experiences. My CPD 
activities in the last few years have 
contributed to changing my mind. 

The obligation of completing CPD, 
and submitting CPD surveys, has 
encouraged me to try and complete 
different activities as part of my CPD 
which has re-ignited my passion for 
engineering. 

My focus of improvement for the 
next five years of my career will be in 
broadening my technical knowledge 
in other areas of risk engineering 
and application to new scenarios, 
rather than trying to increase my 
management activities and focus. 
Technical sessions and conferences 
have influenced this decision, 
sparking my appetite for more 
knowledge and learning. 

But as I said earlier, plans can 
change so who knows what will 
actually transpire over the next five 
years!

Go for it, plan your CPD, try many 
different aspects of engineering and 
don’t forget to record (and submit 
for the survey if requested) what 
you’re doing. 

Please note: The obligation cited 
within this article is valid for all 
Engineering Council registrants 
(CEng, IEng, EngTech) and all 
Institute Members (including those 
retired from work, but who support 
InstMC activities). 
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WHAT MAKES  
AN IMAGE  
SCIENTIFIC? 

6_instmc.org

By Dr David M Gorman,  
National Physical  
Laboratory

We are surrounded 
by images in 
everyday life, 
from the constant 
bombardment of 
adverts to binge 
watching the latest 

crime docudrama 
on Netflix, and 
we effortlessly 
assimilate vast 
quantities of 
information at 
every glance.  

Even now you are reading images 
of words which are in turn conjuring 
images in your mind. Our familiarity 
with images might make them 
seem mundane, yet, they have 
been instrumental in answering 
some of the biggest questions in 
science; from vast arrays of radio 
telescopes that map signals from 
when our universe was in its infancy, 
to room filling electromagnets that 
functionally image living brains 
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and provide insight into the origin 
of thought; images are a powerful 
tool for scientific observation. As 
with most things we are familiar 
with it is not often that we stop to 
ponder their nature, but what exactly 
is an image and, in considering 
this question, how do scientific 
images differ from your average 
photograph?  

In the broadest sense an image 
is simply a representation of 
something else, a format of data 
that captures and codifies aspects 
of an object, concept or process. 
The format of the image provides 
an intrinsic layer of information 
that differentiates image data from 
simple lists of numbers. The format 
not only dictates how datapoints 
should be interpreted, for example 
converting numbers into colours, but 
also how the data is discretised and 
positioned in relation to each other. 
In a standard digital photograph, 
and to a first approximation, a 
pixel represents a region of space, 
a pyramidal frustum, with adjacent 
pixels representing adjacent regions. 
This simple yet important quality 
of images allows information such 
as form, texture or any dynamic 
property of a system to be efficiently 
encoded in the relationship between 
pixels. Consider the following binary 
image, despite the pixels being 
limited to values of only 0 or 1,  
black and white, many intricate 
details of the Big Ben Clocktower 
(Fig. 1) are still apparent. Therefore, 
we can say in general terms, images 
are comprised of data, but they 
are themselves the synthesis of 
that data into an ensemble of 
information. You may then ask, if 
you repeatedly crop an image until 
you reach its smallest denomination 
does it stop being an image? The 
answer to this question depends  
on the method used to generate  
the data and is one of the features 
of scientific images that differentiate 
them from the average photograph.

The next picture (overleaf) is the 
hexadecimal number #c8dfff 
interpreted in hex triplet format as 
a single pale blue pixel. This pixel is 

not an image when considered in 
isolation, however, could it be? On 
the 14th February 1990, the Voyager 
1 space probe took a photograph of 
our solar system at ~3.7 billion miles 
from earth (Fig. 2). By synthesising 
information of the probes position 
in space, the direction the probe was 
pointing relative to the earth and 
the capabilities and settings of the 
camera when it took the image,  

the single pale blue pixel  is realised 
to be an image of the earth. Data 
associated with an image that is not 
contained within the image array 
is called metadata and there is no 
limitation on what information it can 
contain. Metadata provides context 
to an image and, in the current 
example, has elevated a single 
hexadecimal number into an image 
of all life in the known universe. 

Figure 1. 

Events within the 
Teesside Local 
Section include 
visits to the Tees 
Cottage Pumping 
Station and 
the North Lincs 
Brewery, as well  
as the Reunion 
Dinner and  
2019 Instrument, 
Control & Electrical 
Exhibition. 

 local section news
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The InstMC North of Scotland 
Section hosted their first section 
conference in collaboration with SPE 
(Society of Petroleum Engineers), 
Aberdeen at Aker Solutions on 30th 
October. The conference was titled 
“Transforming Controls, Safety and 
Security – How Safe is your Asset?”. 
SPE Aberdeen run conferences once 
a month in and around Aberdeen’s 
energy sector with their Mearns 
& Gill events team on a variety 
of topics. To view their full event 
programme, visit their website at 
https://www.spe-aberdeen.org/
event-category/spe.

The event focused on functional 
safety and cyber security and, 
specifically, how these two topics 
influence each other. Cyber 
security dominated the day, as 
it is still an unknown quantity 
for many in the offshore energy 
industry, mostly down to a lack 
of sharing information when 
attacks do happen. Interesting 
concepts were floated, such as 
changing the language around 
cyber security in order to change 
perception and improving funding 
for cyber protection methods 
within organisations – how much 
better funded would you be if it 
was called cyber safety rather than 
cyber security? There is no doubt 
that cyber-attack holds potential to 
transform from an issue of security 
to an issue of safety should a 
process system become sufficiently 
compromised to go kinetic.

In the North of Scotland, we wanted 
to do something different from 
the norm for our first conference, 
providing actionable strategies 
which can be utilised on return to 

the office. A key component of this 
were our afternoon workshops. The 
conference broke out in to three 
areas and delegates could choose 
to attend two of the three following 
workshops which ran back to back; 

• The Business Case for Cyber -
Vibert Solutions

• Functional Safety Insights - ABB

• Emergency Response to Cyber
Attack – Schneider

We also welcomed Kevin T from 
the Network Cyber Security Council, 
part of GCHQ, to give guidance on 
the cross-industry approach being 
adopted by the government. This is 
the first time that all three industry 
sectors using the Network and 
Information Systems regulations can 

be compared for cyber preparedness. 
The UK wants to become the safest 
cyber nation in which to do business 
and these regulations go a long way 
to ensuring we minimise the risks of  
cyber-attack across the whole industry.

No doubt there is work to be 
done to continue to adapt and 
understand the cyber threat to our 
industry, but through events that 
promote the sharing of knowledge 
and ideas, such as this conference, 
we can continue to build on our 
already robust processes. Existing 
procedures such as emergency 
response planning and adoption of 
established technical standards such 
as IEC 61511 and IEC 61508 can be 
further adapted to protect against 
this growing and evolving threat.

Transforming Controls, Safety and Security – 
How Safe is Your Asset? 

by Megan Hine, Draeger Safety UK

23
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Tim Harwood, CEO Sike Cyber,  
addressing attendees.

Duncan Hutton, Neptune Energy, leading the panel of speakers. 

north of scotland
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The world’s first 
laboratory grown 
beef burger cost 
a remarkable 
£230,000 to 
produce. 
Lab-grown meat, commonly termed 
‘cultured meat’ or ‘clean meat’, 
is an exceptionally innovative 
bioengineering advancement that 
has the capacity to fundamentally 
transform the current global food 
system.  In a highly anticipated 
unveiling, broadcast live through the 
BBC in 2013, Dutch Pharmacologist, 
Professor Mark Post, presented 
the world with a brief glimpse at 
the future of food.  During the live 
tasting, food critics Hanni Rutzler 
and Josh Schonwald were impressed 
by the meaty smell, aesthetic and 
mouthfeel of the burger, remarking 

that it was “like meat”, although the  
absence of fat left much to be desired.  

Seven years on from this milestone 
event, lab-grown meat technology 
has advanced exponentially. 
Production costs have been 
drastically reduced to around £90 
per kilogram, and there are now over 
60 companies worldwide specialising 
in clean meat production, all of 
which are racing to be the first to 
market.  Advancements in cell-based 
biotechnology have overcome many 
of the initial critiques of the world’s 
first lab-grown beef burger, with an

 

increasing number of taste-testers 
now proclaiming clean meat to be 
essentially indistinguishable from 
that which is grown on an animal. 

Existing at the intersection of 
science, technology and agriculture, 
the ability to grow clean meat offers 
a viable and promising solution 
to many of the issues inherent in 
modern meat production systems.  
Most consumers are unaware of the 
extent of animal welfare issues and 
the immense ecological and climatic 
impacts of modern-day animal 
agriculture.  Increasing scientific 
literature on the environmental perils 
of livestock farming and the efforts 
of animal welfare groups, such as 
People for the Ethical Treatment of 
Animals (PETA) and Compassion in 
World Farming (CiWF), has however, 
led to a rapidly surging number 
of consumers choosing to remove 
animal products from their diets.  

By Katie Noble

Cr
ed

it:
 M

os
a 

M
ea

t

PRECISION_regular

1919

issue 17

The Food and Agriculture 
Organisation (FAO) of the United 
Nations attribute 14.5% of all 
anthropogenic greenhouse gas 
(GHG) emissions to livestock.  This 
figure places animal agriculture as 
a primary cause of anthropogenic 
climate change, with the industry 
surpassing total emissions from 
the entire global transport sector 
combined.  The FAO estimate that 
the livestock sector produces 7.1 
gigatonnes CO2-equiv per annum, 
and if we are to stay within the 
2-degree global warming target 
set by the Intergovernmental Panel 
for Climate Change (IPCC), drastic 
changes need to be made. 

In addition to its immense climatic 
impact, animal agriculture is also 
the sole leading cause of global 
environmental degradation and 
ecological destruction, with one 
third of Earth’s total landmass being 
utilised for livestock production.  
Adding to this repertoire of 

destruction, it is also the leading 
driver of deforestation in the 
Amazon rainforest, the “lungs” of 
our planet, which is disappearing 
at a rate of approximately 10,000 
km2 per year to make room for 
growing ecologically devastating 
mono-plantations of soybeans for 
animal feed and providing additional 
cattle grazing land.  Environmental 
degradation and climate change 
have now become two of the most 
pressing issues of our time and 
innovative technologies are urgently 
needed to remedy the damage done 
and create a more sustainable global 
food system.  This is what clean 
meat has been created to achieve.  

Three key solutions are regularly 
proposed to address the issue of 
meeting the rapidly rising global 
demand for meat products whilst 
mitigating the environmental 
impacts of its production.  These are: 
dietary change; animal productivity 
improvements; or technological 

advancement.  Dietary change 
has historically proven difficult to 
achieve as diet is deeply intertwined 
with human culture and traditions, 
and livestock production appears 
to have reached its maximum 
productivity capacity in many 
areas.  This positions technological 
advancement as the most promising 
solution to creating the drastic 
emissions reductions necessary, 
bringing the future of meat 
production firmly into the realm 
of science and technology.  Lab 
grown meat may sound futuristic 
but through the rapid advancement 
of the technology, enabled by large 
investments from sources such as 
Google co-founder Sergey Brin and 
American meat giants Tyson and 
Cargill, producers anticipate clean 
meat will be available to consumers 
by 2022. 
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