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Turn-to-turn insulation problems can be definitively found with
the surge test. The surge test applies a fast rise-time, high-voltage
impulse to a winding, which produces a voltage difference between
adjacent loops of wire. If the insulation between the two loops
of wire is damaged or has been somehow weakened through
operation, and if the voltage difference between the wires is high
enough, an arc will form between the wires.

This arc shows up as a pattern change in the surge waveform.
The surge test is performed with an impulse generator with a
display that continuously shows the surge waveform.

The surge waveform is the voltage present across the test leads
of the instrument during the test. The indication of a turn-to-
turn fault is a rapid shift to the left or a decrease in amplitude of
the waveform. The observed waveform is directly related to the
coil’s inductance. In effect, the coil becomes one of two elements
in a tank circuit. This circuit is a LC-type, made up of the coil’s
inductance (L) and the surge tester’s internal capacitance (C).

The inductance (L) of a coil is determined by its geometry
(number of turns of wire) and the type of iron core it rests in.
The frequency of the wave pattern is determined by:

1
Frequency = ———
) 2eJLC

This formula implies that when the inductance decreases, the
frequency increases.

A surge test detects a fault between turns by observing a jump
in the resonant frequency of this LC tank circuit. If the voltage
produced by the surge is greater than the weakened dielectric
strength of the turn insulation, one or more turns may be shorted
out by arcing. This effectively decreases the number of turns in
the coil. Fewer working turns reduces the inductance of the coil
and increases the frequency of the surge test ringing pattern. The
voltage or amplitude of a surge wave pattern is determined by:

Where:

L = coil inductance

di = Delta i (instantaneous change in current)
dt = Delta T (amount of time to change)

Therefore, just as the reduction in L (due to a faulty coil) causes
a frequency change, it can also cause an amplitude change. But
this assumes di/dt is constant, which is not usually the case in a
modern surge test. Typically, when we see the small breakdowns
that are useful for predictive maintenance, the amplitude of the
surge remains the same, and only the frequency shifts. The surge
tester has enough energy to keep the voltage the same into the
slightly smaller L caused by the breakdown.

EVOLUTION OF THE SURGE TEST
Surge testing of motor coils has been an industry practice
since 1926, when J.L. Rylander published “A High Frequency

Voltage Test for Insulation of Rotating Electrical Apparatus” in
Transactions of the AIEE. In 1926, an indication of a turn-to-
turn insulation failure was a drop of coil voltage amplitude.
This amplitude was determined by a vacuum tube rectifier
circuit using an apparatus the size of a large workbench

with rotating spark gaps for switches and large step-up
transformers to charge large high-voltage capacitors. As time
wore on, there was a need for a compact, portable machine
that would produce a high voltage at relatively low currents.
At this time, surge technology was not new; however, the
machines used for transformer testing were expensive and
cumbersome. To meet a growing need for testing, the surge
comparison tester was developed. This compared the wave
shape of two or more identical windings against a known
good winding. This comparison made it possible to study
insulation faults as well as find them.

In the 1950s, the surge comparison test was still considered
fairly new. It was very useful for finding insulation faults, and
it opened up numerous possibilities for improving insulation
testing equipment as well as insulating methods. Even in these
early days of surge testing, the benign nature of the test was
stated in an article written by D.J. Reynolds, R.J. Alke, and
L.W. Buchanan of Westinghouse: “Because the energy of the
surge is extremely limited, the current through the faulty

insulation is so small that no severe burning occurs at the point
of weakness.” With the amount of testing and information
gathering that Westinghouse was doing, one would think that
they would not make this statement lightly.

There have been many advances in high-voltage testing
since the 1980s. Broad markets and technology developments
in the electronics industry have helped manufacturers of
motor testing equipment make great strides in modernisation,
reliability, and tester sensitivity. Today’s high-voltage testers
use advanced high-speed electronic evaluation of changes
in resistance, leakage current, leakage current versus time,
voltage, step voltage, dielectric absorption, frequency
response, wave shape, corona inception voltage (ClV) and
more, to detect faults at or below the levels of energy the
motor is exposed to during operation.

Microprocessor-controlled instantaneous trips allow winding
conditions to be evaluated without compromising dielectric
integrity. The addition of field-developed PASS/FAIL test
criteria makes this type of testing extremely repeatable. One
of the major advances is the replacement of heavy step-up
transformers with compact and much lighter solid-state, high-
voltage power supplies, leading to great improvements in
equipment portability. Test equipment that once tipped the
scale at more than 500 kg now normally weighs less than 25 kg.
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In August 2018, electrical testing equipment manufacturer
Megger announced the acquisition of Baker Instruments, a
world leader in electric motor and rotating machine test and
condition assessment, from SKF Group. For over 50 years,
Baker has led the electrical motor testing industry and has

a recognised leading brand and position in this field. Baker
pioneered static and dynamic motor testing for predictive
maintenance and troubleshooting.

In line with Megger’s drive for continued growth and
innovation, the Baker acquisition represents a significant
step forward in Megger’s strategic expansion. By combining
the strengths and product portfolios of the two market
leading companies, Megger will be able to deliver a more
comprehensive range of best in-class product solutions and
services to its global customer base.

Megger’s expanded range will include Baker's portable motor

analysers and fixed motor manitoring systems, which will help
utilities, industry and contractors in over 140 countries to make

better decisions about the health of their assets.

For more information:
info@megger.com | www.megger.com/baker

Baker AWA-IV
static motor
analyser

Baker DX static
motor analyser

Baker EXP4000
dynamic motor
analyser

Megger-.

Baker Instruments
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No cutting corners

Paul Nolan, national projects manager from cable management specialist, Unitrunk,
discusses the need to maintain the integrity of the cable management specification
while maximising other opportunities to reduce installed costs.

alue engineering has become

embedded in construction

industry processes as a vital step

in ensuring that a project meets
quality and buildability requirements,
while identifying any opportunities for cost
savings and design improvements.

It's an approach that has been instrumental
in helping the electrical sector to move
away from a copy-and-paste specification
methodology, towards a more bespoke
consideration of the individual design and
performance criteria for the specific project.
When done well, and early enough in the
project cycle, value engineering can deliver
significant cost savings for both materials
and labour, along with design improvements
that have the potential to overcome space
restrictions, service route clashes and technical
complexities.

The key point here, however, is that value
engineering needs to be carried out at an
early stage of design development, ideally
with the assistance of experts from the supply
chain that can provide workable solutions.
As a cable management specialist, it's an
area where we often work with customers,
across both our Unitrunk business and at
our Vantrunk business, which specialises in
engineered cable management solutions for
extreme environments.

COLLABORATIVE BENEFITS

One of the major benefits of working with
a trusted specialist in cable management is
that the project specification and delivery
team can tap into the supplier’s expertise to
examine the brief, consider the site-specific
challenges of the project and ensure that
the finished specification meets the needs
of the electrical installation, the building
and the end-user. Our aim is to engage with
installation teams to understand the project
requirements so that we can help them
look for ways in which they can reduce the
amount of materials they require and/or
drive down installation costs by modifying

the design for cable management networks.

While cable management is often viewed
as a commodity item, it is an essential
infrastructure for any electrical installation
and, therefore, usually represents
significant material costs and site time. A
collaborative approach to value engineering
can often reduce labour and material costs
while aligning the installation more closely
to the actual needs of the building.

Unitrunk only sells products through
the wholesale channel, but we work direct
with contractors to advise on the most
appropriate products for their project. By
advising the contractor, our team not only
supports improved product purchasing
decisions and explores opportunities for
design improvements, but often also
identifies any areas of waste due to over-
specification. Ensuring that contractors
do not buy more cable management than
they really need on-site is a simple way
that suppliers can help contractors to make
savings and add value to the project.

IDENTIFYING SAVINGS
While it may not always be possible to
reduce the cost of the materials used, early
engagement with the system supplier
can deliver other routes to a more cost-
effective installation.

Foremost amongst these is speed of
installation. The price of materials only

accounts for a relatively small proportion of

the installation cost and the ratio of costs
accounted for by skilled labour often grows
as the scale and complexity of the project
increases. As a result, cable management
systems that offer faster and easier
installation can have a dramatic influence on
the installed cost of the project by reducing
the number of skilled installers required
on-site and increasing the amount of work
they can carry out within the course of a
working week. For example, Unitrunk’s RIS
(Rapid Installation Systems) EasyConnect cable
basket and UniKlip cable tray systems have
been proven to reduce installation times by as
much as 50%, slashing costs and reducing the
risk of exceeding programme deadlines.

On many projects, it is possible to save
both time and material costs by removing
unnecessary elements from the specification.
This may include reducing the size of
the cable management by engineering
out redundant capacity specified as
‘futureproofing’, or it could involve a simple
modification to install a divider rather than
two separate runs of cable management,
thereby reducing both material and
installation costs. The use of reduced widths
of cable tray often means that support
intervals can be extended too, which again,
provides both installation cost savings and a
reduction in the materials required. ER
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Recycling matters

rgent changes are required to

limit an irreversible climate

change catastrophe, and there

are only 12 years to do so; this
is according to a landmark report by the
UN Intergovernmental Panel on Climate
Change (IPCC) released in October 2018.
Waste, recycling and landfill have come
under the spotlight since, as landfill sites
release toxins, leachate and greenhouse
gases into the air.

Figures have shown that the construction
industry uses around 420 million tonnes
of materials each year, and from these
materials almost 120 million tonnes are
wasted — approximately 60% of the
national total.

These figures make it clear that the
construction industry has a huge role to play
in waste reduction. While changes have been
made, a lack of awareness about the options
available, as well as some commonly held

misconceptions, have in some areas, limited
the adoption of more sustainable alternatives.
Plastic in particular has come under
intense scrutiny in recent years, largely in
part due to the harrowing images shown
in the final episode of the BBC series,
Blue Planet Il. The images highlighted
the incredibly slow rate that plastic waste
degrades, and often ends up in the ocean.
Over 80% of marine pollution comes from
land-based activities, which is damaging to
the marine wildlife.
However, by recycling this plastic instead,
it is saved from the fate of the landfill
or becoming marine waste, and further
pollution to the environment is avoided.
Any manufacturing process that allows for
this is therefore of huge benefit.

MAKING A DIFFERENCE
Acknowledging this, the PVC-U cable
management sector is increasingly

With the construction sector being one of the largest contributors to
waste in the UK, it is crucial that steps are taken to reduce the amount of
waste that goes into landfill. Here, Paul Hetherington, CEO at Marshall-
Tufflex, discusses the environmental benefits of selecting PVC-U cable
management systems manufactured from recycled materials.

introducing recycled content into its
production. For example, Marshall-Tufflex
is committed to its recycling initiative and
has made the conscious decision to do

this — with a product portfolio that is been
produced using 80% recycled material. This
means that the amount of PVC-U being
saved from reaching landfill each year by
Marshall-Tufflex alone, is the weight of 300
double decker buses.

® ® The PVC-U
cable management
sector is increasingly
introducing recycled
content into its

production ® ©®

Marshall-Tufflex is also challenging
competitors to follow suit — with a call for
the industry to move towards using at least
50% recycled material in manufacture by
2028. This would make a significant impact
to the environmental performance of the
cable management sector and contribute
hugely to a circular economy.

In fact, a study undertaken by Manchester
University that enabled companies to estimate
the ‘cradle to grave’ carbon footprint of their
products, showed that recycled PVC-U offers
a 20-fold reduction in greenhouse gases
compared to a virgin product.

THE RIGHT MATERIALS

Of course, buying habits are what influence
manufacturers’ decisions, so there is a need
for specifiers to understand the choices
available and ultimately select products that

are environmentally responsible. There area »
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number of factors that need to be taken into
account when selecting materials for a build.
Durability is a key priority for specifiers,
and unfortunately there is still a common
misconception that the use of recycled
PVC-U results in a lower quality product.
The reality is that the recycled post-
industrial waste PVC-U used for cable
management systems most commonly
originates from window frames — a grade
of plastic designed to withstand external
elements. Once processed and reused, the
material still holds the same characteristics.
Strict quality controls from credible
manufacturers will constantly monitor the
quality of the recycled material and ensure
it provides a durable and smooth finish.
The product should also comply with
the Registration, Evaluation, Authorisation
and restriction of Chemicals (REACH)
standards which concern the production
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THE LIFE CYCLE OF
A PVC-U WINDOW

Our PVC-U trunking uses 80
which prevents thousands of tonn

and its use of chemicals and their impact on
both the environment and human health.
Furthermore, the ISO 14001 Environmental

Contractors and
specifiers have a role to
play in helping prevent
further environmental
damage over the next
decade

Management Accreditation demonstrates
that manufacturers have taken steps to
reduce their impact on the environment
throughout their business.

ed material,
of PVC-U

windows going into landfill each year

Finally, an effective way for those
specifying cable management products to
be sure of their environmental impact, is
to work with transparent manufacturers
who can clearly show how much recycled
content is used in each product. Marshall-
Tufflex has developed its Recycled
PVC-U Calculator for this reason — by
entering product codes and quantities,
the calculator shows the percentage of
recycled material used and how much
recycled material in kilograms (kg) has
ultimately been saved from landfill.

Contractors and specifiers have a
role to play in helping prevent further
environmental damage over the next
decade. By specifying and installing
only PVC-U cable management solutions
with recycled content from trusted
manufacturers, a significant difference can
be made. ER
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How safe are connected
vehicles really?

Drawing upon cyber-attacks gone by, Natalie Sauber of Arcadis questions
whether connected vehicles will ever be truly safe, and outlines the steps auto
manufacturers should be taking to ensure public safety.

t is estimated that by 2022, the global together to progress connected vehicles allows the car to receive real-time traffic
market for connected cars is expected towards becoming fully autonomous. updates, as well as collecting weather

to grow by 270%, with more than 125 Connected cars are part of the internet updates on the go. Similarly, it can
million connected passenger cars on of things (loT), which can assist with receive information on when to make
the roads. a wide range of potentially useful a turn, identify the right speed limit or
Numerous advanced technologies come functions. Advanced sensor technology even assist with smart parking — because
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let's face it, we all hate parking.

These applications are designed to
enhance the driving experience and open
drivers to new possibilities. And just like
other 10T systems, connected cars are
vulnerable to hacking, data breaches,
hijacking and more.

IS CAR HACKING OLD NEWS?

Why do we not hear more about

car hacking? For the last couple of
years, you couldn’t open a newspaper
without hearing about a hack. Recently
however, it has all gone rather quiet.
Has the hacking really stopped? Or have
the cars simply improved to be anti-
hacking? Unfortunately, no — most auto
manufacturers now offer what is called
a “hacking bounty”, which not only pays
good money to the hackers but also
stops them publicising their efforts —
mostly anyway.

The cars themselves have not really
changed; in fact, they are getting more
vulnerable. Keyless cars now present a
very easy way to hack. The figures shared
by the Office for National Statistics (ONS)
reveal a whopping 113,037 incidents of
‘theft or unauthorised taking of a motor
vehicle’ in the last year alone.

Most auto manufacturers see security
as a roadblock, when really it is an
enabler and must be prioritised. No
autonomous car will be on the road if it
is hackable - think about it, would you
let an autonomous taxi pick your kids up
from school?

PUBLIC SAFETY IS AT RISK
Disgruntled employees or ex-employees
are also a great risk to companies and
connected cars. They have access to
source code information and much other
data which, in the “wrong” hands, can
be very dangerous. We've already seen a
number of high-profile incidents taking
place, including when a disgruntled
former Tesla employee made changes
to manufacturing source code and
exfiltrated sensitive data to outsiders.
The headline news of such hacks is
disturbing as they represent a threat
toward human life. One hack could
take the lives of not just a driver and
their passengers, but also pedestrians,

bystanders and other drivers on the
road. Of course, there is also the
financial impact which could run to
billions of pounds.

IMPACTS OF CYBER-ATTACKS

The impact of cyber-attacks on
connected cars can range from theft to
data breaches, location tracking and
fraud. However, the most common is
unauthorised control over car systems
through access points via infotainment
systems, a USB connection, Bluetooth
connection and of course its cellular
network. There have even been incidents
where hacks have been carried out via
tire-pressure monitoring systems. Not

© ® Most auto
manufacturers now
offer what is called
“hacking bounty”,
which not only pays
good money to the
hackers but also stops
them publicising their
efforts — mostly @ @

only do the car’s internet-connected
systems need to be secure, but so too do
the internal networks that run within
the vehicle.

Cyber-attacks like these, which involve
the physical elements inside the car, are
worrying. These can be split into low
physical risk (i.e. unlocking doors) but can
also have far wider reaching consequences
impacting human lives — only imagine
what might happen at high speed when
the vehicle is moving!

It is not just the vehicles which are
at risk. The entire ecosystem of smart
mobility companies is at risk from
cybersecurity vulnerabilities. While car

manufacturers are an obvious target,
Tier 1 suppliers, telematic service
providers, fleet operations, car sharing
companies and public and private
transportation providers are facing an
ever-increasing threat. Even companies
that operate commercial ride share
fleets are open to fraud attacks. At the
end of last year, Uber was fined £116
million for failing to notify drivers that
they had been hacked back in 2016.

THE RISE OF BUG BOUNTY HUNTERS
In 2018, GM invited a handful of
researchers - commonly dubbed “white
hat” hackers - to find loopholes in its
vehicles in an effort to find and fix

any insecurities. In 2016, Tesla offered
between US$100 (£78) and US$10,000
for every bug found in its software,
depending on the severity of the breach
and its potential ramifications.

Connected cars have already been
successfully hacked. In reality though,
these attempts pale in comparison to
what is happening in other technology
sectors. There is a strong consensus that
auto manufacturers have so far stayed
ahead of potential attacks, but we don't
know for how much longer.

At the moment, automotive hacking
has not been that lucrative in terms
of financial gain. Of course, as we get
more connected vehicles on our roads,
the threat of cyber-attack is only set to
increase.

But the industry is fighting back. More
than 30 companies have joined to form
the Auto-ISAC (Information Sharing and
Analysis Centre). The ISAC is devoted
to tracking, sharing and fighting back
against potential cyber threats.

WILL CONNECTED CARS EVER BE SAFE?
Yes, but it will depend on significant
investment from auto manufacturers. We
also need to see a cultural shift whereby
people are more prepared to spend
money to protect their own data. Security
concerns will always be an issue but, with
a collaborative approach across the entire
industry, it will be possible to deliver a
safe, efficient and accessible way forward
for connected and autonomous vehicles
for all. ER
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Designing the future
with digital twins

The use of digital twins is a design method already implemented by the likes of Google and
Tesla when it comes to car design, but how can this technology be translated to the data
centre?¢ Jonathan Leppard, director at Future Facilities, takes a closer look.

ully autonomous vehicles are on
their way. Already in parts of sunny
California and Silicon Valley, cars
from companies such as Tesla, Google
and BMW are driving around on public
roads with no human input. Following
the recent news that the Department of
Transport is updating its rules and guidance
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on autonomous cars, we will soon see them
on UK roads too.

However, while there has been a lot of
talk about LIDAR (Light, Detection and
Ranging) and 5G technologies, one key
area has been overlooked, that of the data
centre. This is a major oversight as data
centres will need to be rethought if they are

to enable autonomous cars.

Edge data centres in particular, bolstered
by 5G’s incredibly low latency, are set for
huge expansions as we look to support
these emerging technologies. This rise in
usage and increased computing in edge
data centres will need careful management
of the huge levels of heat that will be
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generated if additional downtimes are to

be avoided.

Interestingly, to manage these thermal
issues correctly, data centre designs are
increasingly turning towards a design
method already used by the likes of
Google and Tesla for their car design: the
digital twin.

DIGITAL TWINS AND CONNECTED CARS
A digital twin, in the simplest sense, is a
virtual replica of a real-life installation

or scenario that uses data to suggest any
changes that are needed. The advantage

of a digital twin is that ideas, concepts and
solutions can be safely tested, changed and
retested very quickly and easily by designers
before an update is brought into the
physical world.

In the connected car industry, companies
such as Nvidia are already using digital
twin simulations to train self-driving cars
and help them learn difficult road layouts
in a virtual world. By repeating training
scenarios multiple times in these virtual
environments, cars can quickly learn how
to deal with difficult situations before
deploying a real vehicle on a real street.

Using a similar methodology, data
centre designers can use Computational
Fluid Dynamics (CFD) to power digital twin
simulations of a data centre. Through
testing in a virtual environment, designers
can quickly test, hone designs and
gather data that can inform decisions on
creating the most optimum and efficient
layout. With the rise of edge data centre
computing and the need to very carefully
manage heat generation, CFD-powered
digital twins are playing a crucial role in
ensuring that connected cars have access to
the computing power that they need.

Creating a digital twin of a data centre
means that highly accurate predictions
can be made regarding any changes and
updates in the design. By using CFD to
model the flow of the air, or water, that is
cooling the data centre systems, designers
and engineers can develop layouts that
maximise the space available; all whilst
reducing the risk of any downtime or an
outage due to thermal complications.

THE IMPACT OF 5G ON AIRFLOW AND
SIMULATION

Looking to the near future, the need for
CFD-powered digital twins will become even
more important as 5G usage increases. The
growth in data and processing taking place
outside of centralised data centres is huge.
Gartner currently estimates that around
10% of all enterprise data is generated
outside of a centralised data centre;
however, this number is set to grow to 75%
in the next six years. This rapid change will
no doubt send power densities soaring as
we cram more compute into smaller edge
sites, which in turn will put a huge strain on
the cooling systems in place.

Failure to provide effective cooling will
jeopardise the success of 5G technologies
from their very inception. We will certainly
need to do better than the average
utilisation of current facilities which is
around seventy percent.

For instance, while connected cars are
one very obvious example of how edge data
centres will be used, there are a number of
other applications too. In fact, the recent
announcement of Google’s Stadia suggests
that gaming could soon benefit from these
capabilities.

With game consoles being run virtually in
an edge data centre, issues such as latency,
speed and power can be negated. As even
more edge computing use cases emerge,
demands on the computing power of data
centres increase, leading to a huge spike in
the level of heat generated. A digital twin
then can be used by data centre designers
to predict how cooling can be changed to
limit or remove any increases in heat in the
most efficient way.

© O Data centres will
need to be rethought
if they are to enable
autonomous cars @ ©

By testing out different layouts in a
digital twin, designers can safely arrive
at the best layout before implementing
it in the real world. In addition to this,
there’s also the benefit of improved
communications between the designers and
future operations teams. In fact, for the first
time, design teams will be able to hand over
valuable data which will enable operations
teams to better achieve the performance
level it was originally designed for.

DESIGNING THE FUTURE

The use of digital twins is a huge benefit
to designers. Already, those developing
autonomous cars are using them to train
vehicles to understand the most complex
of road layouts. However, the use of a
digital twin will not stop there. For 5G
and loT technologies to bring us into the
future, then data centre designers will
also need to leverage them too. So, while
5G and loT technologies will continue to
draw attention and headlines, it is vital
that we do not overlook the changes to
infrastructure that will be needed to power
our autonomous, connected future. ER
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Balancing act

Franck Blonbou, electrical engineering services manager at Nexans, discusses why
power grid asset management must go digital, highlighting how Distribution System
Operators (DSOs) can leverage the digital fransformation of the energy industry to
extract maximum value from their grid assefts.

inding an optimum balance between
expenditure and quality of supply has
become a tremendous challenge over
the past few years for distribution
system operators (DSOs). This leaves no
doubt that the pressure is on to do more
with less in a bid to balance cost, risk and
performance. Luckily for power utilities,
digital transformation of the energy
industry offers new and efficient tools to
tackle this challenge.
As the global energy demand continues
to grow, the strain on the power grid
is becoming higher. The possibility of
drastic increases in equipment failures
is unacceptable for all aspects of asset
management including cost, reliability,
and risk. More than ever, operators are
facing the growing challenge of providing
affordable, sustainable and secure electricity
supplies against a background of rapid
change in the way that energy is produced,
transmitted, distributed and consumed.
However, operating a power grid is
becoming increasingly challenging because
of the rapidly changing landscape of
the energy industry and stricter market
regulations. Furthermore, DSOs also have
to face a growing number of internal
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obstacles, including ageing infrastructure,
growing budget constraints, and the loss of
expertise as highly-skilled and experienced
staff retire — the 'knowhow’ drain.

Historically, these aspects have been
addressed individually, often in silos. Yet the
many facets of network maintenance and
renewal strategies — such as finance, quality of
service, safety, or human resources — interact
with each other in complex ways that cannot
be easily understood and modelled by asset
managers. This is where digital technologies
can become a critical decision-making aid for
efficient asset management.

STRIKING THE RIGHT BALANCE

WITH DATA

When it comes to asset management,
information is key. For instance, replacing
old equipment before it fails often seems
wasteful or simply impossible. Think about
the US power grid, where almost 70%

of power transformers and transmission
lines are over 25 years old. In such cases,
maintenance and renewal strategies
should be designed on the basis of tangible
data and realistic forecasts. Otherwise,

it is impossible to find the right balance
between minimising the risk of equipment

failures, securing acceptable network
performance, and efficiently managing
capital and operating expenditures.

It's not that the vital information is
missing. The information is abundant. But
it is distributed across various stakeholders
within the DSO organisation, from asset
managers to maintenance and engineering
teams, from the finance department to
human resources. The missing link is the
intelligence for collecting and managing
this data and then making reliable
projections based on it, as there are so
many variables to be considered. This is
where digital technology can offer asset
managers a head start.

There are also new factors to consider,
such as the proliferation of renewable
energy sources on the one hand and the
heavy growth in demand on the other, for
example from electric vehicles (EVs). These

The expected
benefits associated
with innovative
approaches to asset
management are
huge

new factors are having a radical impact
on the distribution network lifecycle,
particularly on critical components.
Traditionally, DSOs have designed their
network maintenance and renewal strategies
according to a siloed approach, with finance,
quality of service, safety or human resources
regarded as separate functions. Indeed,
the complex ways in which these functions
interact with each other has historically
made it difficult for asset managers to
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traverse these silos effectively.

Fortunately, there is light on the horizon.
Recent developments in augmented
intelligence have resulted in solutions
capable of centralising data and generating
a digital twin of the complete distribution
network. Such a virtual model considers all
the constraints imposed by the regulatory
environment, business rules, available
financial and human resources, and any
technical policy in place.

WHY A DIGITAL TWIN IS VITAL FOR
ASSET MANAGEMENT

A digital twin accurately reflects the

entire network and the processes used to
manage it (including inspections, repair and
renewal strategies in place), enables the
creation and testing of different scenarios
and contributes to fully informed decision
making based on clear projections.

A key aspect of this technology is the
unique capability to deliver interconnected
insights that allow asset managers to quickly
identify and measure correlations between
distribution grid performance, capital
expenditure and maintenance costs, as well
as risks across all silos. These insights enable
power utilities to make trade-offs across
capital expenditure (CAPEX) and operational
expenditure (OPEX) while mitigating risks
and reducing intervention conflicts — all in
line with their business objectives.

For the projections to be realistic, digital
twins should also factor in the ageing
profile and behaviour of electrical assets.
Technology such as Nexans' strategic asset
management solution, which incorporates
Asset, the complex system modelling
platform developed by Cosmo Tech, our
technology partner, takes into consideration
how external factors affect the overall
ageing rate and ultimately, the probability
of failure. Such factors include location,
temperature, humidity, and stable or
transient current load.

To cover most of the choices available,
Nexans implemented the British DSO
CNAIM framework in combination with
its own ‘apparent age’ methodology.
Although the CNAIM methodology
can measure probability of failure
and measure its consequences, the
government regulator (Ofgem) recognises
the pre-established values and statistics
for each asset category and calculation

methodology as relevant for a five- to 10-
year period only.

Nexans’ methodology however, allows
asset managers to circumvent this limitation
by using asset ageing profiles for each
category and network simulation to
reproduce weekly real-life activities, failures
and associated repairs or replacement.

The simulation measures are based on

four themes:

1. Quality of service
Network performance is critical at every
point of energy distribution to ensure
outage time remains as low as possible.
However, planning maintenance for the
same assets is mandatory to maintain
probability of failure and asset health
within the desired range.

2. Financial performance
This normally means analysing how much
CAPEX or OPEX is required to execute an
asset management strategy. However,
efficiency of the distribution network has
become a target for DSOs. Energy that
is conveyed but not sold is lost revenue
for the operator and will indicate poor
network quality if this reaches high rates.
This is determined by comparing CAPEX,
OPEX and monetisation of the potential
energy that can be sold.

3. Safety performance
This can be related to several topics such

as operational accidents, if numbers of
repairs rise, or when the system becomes
unbalanced, potentially leading to
outages, causing major supply issues for
the domestic, business and industrial
customers served by the network.
Therefore, DSOs must measure the impact
of increased failure rate on the network
by measuring the potential number of
failures per year.

4. Key HR availability
As skilled and experienced staff
performing critical maintenance tasks
are getting older, key competencies for
repairs and renewal are increasingly
harder to secure when establishing
long-term strategies. The availability of
maintenance technicians and engineers
is therefore a key KPI.

The expected benefits associated

with innovative approaches to asset
management are huge and have the
potential to take this crucial area to a
new level of efficiency. To achieve this,
DSOs will need a bigger toolbox to move
from the traditional ‘connect and forget’
concept towards a ‘connect and manage’
one. Those operators that embrace digital
asset management as a gateway to better
decision-making and a fundamental driver
of value will gain competitive advantage
and outperform their competitors. ER
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Staying in sync

fficiency is a critical metric for any
organisation. For data centres, it is
often defining, as efficiency is central
to their operating model. We are able
to measure inputs, processes and outputs
with incredible ease, with sensors, machine
learning, and dashboards making the manual
labour and guesswork of a few short years

Enzo Greco, chief strategy officer

at Nlyte Software, outlines some simple
steps to ensure the efficiency of your
critical infrastructure.

ago barely a bad memory.

Now workflow, analytics, a building-
to-rack approach, remote management,
and holistic capacity management all align
and feed into a corporate awareness that
allows facilities, infrastructure, and business
to operate as a truly seamless and sleek
organism. But this only happens when the

business is in sync with itself, its processes
and people pulling together and working
with consistent, end-to-end information
with clear goals.

Here are five steps that any organisation
can begin putting into practice today to
become infrastructure efficient and ready
to be as dynamic as the business and
market dictates.

1. Acquire an end-to-end workflow and
understand all points on the journey
Traditionally, Data Centre Infrastructure
Management (DCIM) and Building
Management Systems (BMS) have been silos
with distinct workflow systems. But there
are significant benefits to these systems
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being integrated. Integration promotes

efficiency and visibility. For example, when

the two systems are aware of each other it
enables key functions such as:

e Automating failure recovery, especially in
remote facilities where we don’t have the
luxury of “walking the halls”

¢ Providing accurate and automated
provisioning for everything from the critical
infrastructure (power, cooling, space) to the
virtualised applications themselves

e Providing holistic alarm and alert
management — making it intelligent and
end-to-end: Wherever an event arises, it
is important to correlate all the different
alarms and alerts to provide context and
identify the root cause as quickly and
accurately as possible

Managing service requests holistically.

For example, what workloads are at risk
when a chiller undergoes maintenance,
either planned or unplanned? This is a
straightforward yet common use case that
exemplifies the requirements and benefits
of end-to-end visibility and workflow.

2. Gain richer analytics to understand more
of your universe
As any data centre manager and head of
computing infrastructure knows, the scale
and complexity of a modern data centre
necessitates rich, multivariate analytics from
a variety of sources: Virtual, edge, colocation,
and including both BMS and DCIM.

All this information (and there is
a tremendous amount) should be
incorporated in order to manage processes,
discern patterns, analyse possible outcomes,
increase efficiency and head off problems
before they happen.

There simply are too many inputs
with too many possible ideal outcomes
to manage data centres traditionally;
analytics are ideally and uniquely suited to
addressing this challenge and opportunity.

3. Take a holistic ‘building-to-rack’ approach
With common visualisation and consistent
terminology of everything from buildings
to racks to workloads, and everything
in between, capacity management and
accurate reporting are simplified, and
systems are easier to use for all concerned.
The value to business are many: Increased

availability, greater optimisation and
efficiency, and the ability to make better
management decisions. All-in-all, taking
the zoomed-out to zoomed-in approach
enables the business to see all things in
the right place and to the right plan when
it comes to measuring and operating the
facility best.

4. Enjoy remote management

The outsized growth of edge computing
(growing far quicker than any other
infrastructure segment) is driving many
key requirements, none more so than
remote visibility and management. Smaller,

© © The outsized
growth of edge
computing is
driving many key
requirements,

none more so than
remote visibility and
management @ @

dispersed facilities are often unmanned

- so a manager does not have the luxury
of being on-premise to solve for problems
then and there.

Automation is vital for smooth-running
facilities under a wide variety of expected
and unexpected scenarios, with BMS
and DCIM integration being required.

For example, holistic alarm and alert
management: If a manager isn't there,
they've got to be able to discover what's
going on at the remote facility in near real-
time to avoid disaster and speed recovery.
Further, edge computing is driving analytics
as a way of “self-learning” the numerous
issues that may arise.

5. Create holistic capacity management
You can’t do a good job with capacity
planning if you're just looking at the facility

and not the applications, users, the demand,
and so forth. Dynamic environments
demand visibility into what it costs to run a
workload on-premise, in the cloud, and in a
colocation facility, so decisions can be made
for the best optimisation of resources.

Complete information across both BMS
and DCIM is required for determining
the best decisions for commissioning
and decommissioning, scheduled
maintenance, inventory control, and
power and thermal changes.

An underlying requirement for the
above is for the organisation to have
an understanding of their assets, both
physical and virtual: What they are, where
they are, their current state and the
context around them.

Consider the simple example of servers:
How many are there? Where are they? How
much free capacity do they have? Do they
have the right versions of software to run that
shiny new ERP system? Are they “secure”, in
the many ways we can define that?

Asset management becomes ever
more important with the growth of edge
computing, as this is a critical, growing, yet
often “hidden” part of your computing
fabric. The first step in any journey should
be to discover and categorise the numerous
assets every organisation has.

A carefully considered infrastructure
efficiency plan will increasingly have
automation and intelligence built in so
that critical infrastructure never falls into
a critically-endangered state that risks
imperilling business systems or customer
service delivery.

Far from being a concern to only the
key critical infrastructure or data centre
team, an understanding of how to drive
efficiencies should in fact now be on the
agenda for the senior leadership team given
the criticality of technology infrastructure
to every facet of business delivery in the
information age.

It all starts with simple steps. Even
if a technology partner is required to
implement the right process, it's now
within the capabilities of non-specialists to
manage infrastructure assets and maintain
optimal efficiency given the sophisticated
tools available to large enterprises and data
centre service consumers alike. ER

www.electricalreview.co.uk



40 | FIRE & SECURITY

Two-pronged attack

Neil Baldwin, managing director at ESP, takes a look at the fire alarm systems market
and how new two-wire technology could help save installers fime and money.

ire alarm systems are broadly
divided into two main groupings

|

- “conventional” fire alarm

systems and analogue addressable
“intelligent” systems — with each type best
suited to different kinds of premises.

Conventional, or four-wire, fire alarm
systems have been traditionally used
in smaller properties such as shops and
restaurants. They work by dividing the
building into a number of detection zones,
with the detectors and call points within
each zone hardwired on dedicated two-core
cable to the control panel. There may be
multiple detectors on a single zone.

A separate two-core, fire-protected cable
for the alarm’s sounders is required, as they
are wired on different circuits. If a detector
is activated, the control panel identifies the
circuit that contains the triggered device
and so indicates the zone from which the

fire alarm has originated, but the area then

has to be manually searched to pinpoint the
individual device.

In large buildings, this could mean that
over 50 zones would be needed to correctly
protect the property to the prevailing
industry standards — proving a costly and
time-consuming exercise.

Because the majority of conventional
detectors are simple two state devices,
they can only be in either a normal or fire
condition. Although modern components
and quality system design can play a part
in reducing potential problems, it is not
uncommon for conventional systems to
generate unwanted alarms.

Addressable or “intelligent” fire alarm
systems overcome these limitations and are
designed for large commercial premises and
more complex networked systems. They
are more expensive and more complicated
than conventional four-wire systems, having
increased flexibility, intelligence, speed of

identification, and scope of control.

In addressable systems, different types of
initiating devices are wired in one or more
single loops around the premises, requiring
less cabling than conventional systems, with
each detector or call point having its own
unique address.

The fire control panel receives
information and status reports from each
device and indicates its exact location
if there is a fault, contamination or
activation via smoke or heat detection. As
these control panels have become more
sophisticated and more powerful, they are
capable of handling an increasing number
of loops per panel and it is possible to
network numerous panels together to
increase the capacity.

Because analogue addressable fire alarm
systems offer a greater degree of flexibility,
intelligence, speed of identification and the
extent of control, they are the preferred

O O The latest
technology sees the
introduction of two-
wire fire alarm systems
which are aimed at
small to medium
contractors @ ©

option for specifiers and contractors
working on bigger and more intricate
projects, as they overcome the limitations of
conventional fire alarm systems.

The latest technology sees the
introduction of two-wire fire alarm systems,
which are aimed at small to medium
contractors, offering them a highly flexible
and adaptable system that will save them
time and money on the installation process.

Two-wire fire alarm systems are based on
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standard conventional system technology. However, unlike standard conventional

four wired systems where the detectors, call points and alarm devices for each Installation Example:

zone are wired on separate circuits, the new intelligent two-wire technology

allows all devices to be wired on the same set of two-core zone cables back to the p——— ———— A
control panel. This enables it to use a single circuit per zone both for detection and — g pr—

to power the sounders. This advanced technology can reduce both installation and g - Sp—— ety - -y
material cost. N i T : : /

A key benefit that is offered with some of these types of systems is an alarm
confirmation feature which offers the ability to select a confirmation period
for individual detectors and therefore confirm if the smoke/heat detected is an
actual fire — and not a false alarm.

Using these built-in alarm confirmation features, until an alarm has been
confirmed within an individual area, only that area is evacuated. At the same
time, if an alarm is confirmed in a common area, the device initiates a full
alarm evacuating all surrounding areas. This unique conventional panel feature
is vital where two-stage alarms are required.

Another major plus with some systems on the market is a special flexi-
detector which adds further versatility and convenience to this type of alarm
system. Offering different modes of fire detection including combined heat
and smoke, these detectors are also available with an inbuilt sounder or inbuilt
sounder strobe, which will assist with a compact install solution (as the detector
and sounder is all-in-one as opposed to separate units). Due to the different
options, the flexi-detector offers convenience to installers, as they will not be
required to carry a complete range of devices.

Because two-wire systems offer adaptability, speed of installation and cost-

MA COUKSHISS MAGDBOSW AGDUTSHD

effectiveness, they provide an ideal fire alarm solution for a range of small to medium
sized projects such as restaurants, retail outlets, schools, offices, apartments and hotels. ER
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AIRFLOW LAUNCHES THE FIRST
SMART MODULAR FAN

Airflow has launched iCONsmart, the first
app-controlled range of modular fans. The
quiet and efficient, IPX5-rated axial fan offers
a simple installation and provides users with
air quality insights to help identify issues and
ensure a healthy indoor environment.

The iCONsmart is a modular residential
ventilation solution with connected
capabilities and full Quiet Mark approval.

It features a smart integrated flow sensor
that will automatically adjust to the specific
installation situation.

The flow sensor also ensures consistent
performance throughout the life of the
system as it will automatically adapt to
changing wind back pressures to maintain the
correct level of ventilation.

The iCONsmart is linked to the myAirflow
app that provides an easy to use interface for
contractors and users. During installation, the app
guides the installer through the setup process to
configure elements such as the activation range,
overrun duration and silent hours.

Airflow ¢ 01494 525252
www.airflow.com

NEW SMART LIGHTING SWITCH
SOLUTIONS FROM LMS DATA

LMS Data has announced its new range of
SmartPower lighting switch solutions for both
residential and business installations. The flush-
mounted switches are designed to not only look
good in any type of installation, but also be fitted
as direct replacements for traditional, manually
operating single or multi-gang light switches.
Traditional wiring means they are easy to wire
into place, but the LMS Data SmartPower switches
also feature built-in ‘intelligence’.

Integral WiFi (802.11/g/n) means they
connect to the customer’s existing wireless
broadband, allowing full integration with
smart home apps and devices.

Being a flush-mounted, touch sensitive design
means no mechanical parts to break; LMS Data
lighting is also illuminated, meaning it's easy to
locate in dark or dimly it areas, and available in a
number of gang sizes to suit the installation.

L(M|S]

-~ Buy Now
ONLY £19.99

LMS Data ¢ sales@Imsdata.com
www.lmsdata.com

ENCLOSURE CUSTOMISATION
SERVICE FROM BCL ENCLOSURES

BCL Enclosures is offering a specialist
customisation service for ABS enclosures.

The process of obtaining samples is quick
and simple; companies only need supply brief
details of the application they require the
custom enclosure for, specify which enclosure
from the BCL ranges they are thinking of using
and send in a drawing with apertures, lugs and
other features marked in millimetres.

Any size slot, hole or aperture is possible
within the confines of maintaining the
structural integrity of the enclosure itself. BCL
Enclosures then supplies one or two samples
back to the customer free of charge. There is
a small minimum order value of £25, with no
set-up fee.

Turnaround time on orders ranges from
seven to 14 working days.

BCL Enclosures ¢ 01423 879787
www.bclenclosures.com

NEW POCKET THERMAL IMAGER
FROM FLUKE

Fluke has introduced a pocket-sized thermal
imager as the first line of defence for easy
troubleshooting for electricians and industrial
maintenance personnel. The professional-
grade Fluke PTi120 pocket thermal imager
offers quick temperature scans of electrical
panels and equipment, pumps and motors,
building systems, HVAC and process control
equipment for hot spots and cold spots that
can indicate early signs of trouble.

The PTi120 offers simple point-and-
shoot technology. With fully radiometric
measurement, it provides 120 x 90 infrared
resolution. The Fluke Connect asset tagging
eliminates the sorting and organising of
infrared images by simply scanning the
asset’s QR code or barcode. The 3.5in
LCD touchscreen
display enables
simple adjustment
of blending of the
infrared image with
a visible image by
the sliding of a
finger across the
screen. It provides
a temperature
measurement range
from -20°C to +150°C.

Fluke 020 7942 0708
www.fluke.co.uk

ARCO 400 OFFERS 20% TIME SAVING
AT THE PUSH OF A BUTTON

ARCO 400 is the universal test set for recloser
controls — it simplifies commissioning and
maintenance considerably.

OMICRON has now added the new ‘Run
All" functionality to make testing of recloser
controls even more efficient. It ensures faster
loading of test plans and automated execution
of tests. This results in a significantly higher
test speed, which can save up to 20% in time
compared to the previous version.

In addition, ARCO Control’s proven testing
tools have been extended to include a
function for generating harmonics.

With this ground-breaking solution, users
will easily master the challenge of testing all
settings to ensure correct functionality in less
than 12 minutes (including the test setup) and
in any weather condition. Furthermore, GPS
synchronised injections to test distribution
automation schemes are also possible.

) [=]
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OMICRON e 01785 848 100
WWww.omicronenergy.com

MARSHALL-TUFFLEX EXTENDS
FIREFLY FIRE CLIPS RANGE

To help meet the requirements of the updated
BS 7671 IET Wiring Regulations, Marshall-
Tufflex has extended its range of Firefly

fire clips. In the event of a fire, the clips

are designed to prevent cables falling and
creating a hazard.

The Firefly range now includes clips suitable
for use on Marshall-Tufflex Maxi, Mono,
Twin165, Twin Plus, Sterling Profile, Sterling
Curve and Odyssey trunking systems. The clips
fix to walls or ceilings and with a spring-loaded
design are quick and easy to install.

The Firefly fire clips are fire resistant above
1,000°C for up to 120 minutes and feature
rounded ends to prevent damage to cables
and injury to installers. The range includes both
internal versions that are fitted within the
trunking prior to cable installation and externally
fitted variants for a fast and simple retrofit.

Marshall-Tufflex e 01424 856600
www.marshall-tufflex.com
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THREE-PHASE FANTASY FROM METREL

Working on three-phase systems is more
dangerous than working on single-phase
domestic circuits. Making and breaking
connections can be a risky business
particularly when you are working live.

How much better would it be if you could
make the connections once and switch the
connections remotely? Metrel has introduced
a three-phase active switch adapter A1507
to make this fantasy a reality when used
with either of the Metrel touch screen
multi-function testers, MI3152 and MI3155.
The testing automation comes from the
Autosequence function of both testers.

You make the connections, ensure the
Bluetooth connection between tester and
switch adapter. Set up the test parameters,
and once the test sequence is complete, decide
the validity of the results and whether to save
them for downloading into the certificate. The
connection to the installation is simply made
using croc clips, or, even more conveniently,
using a CEE 5-P 16 A or 32 A plug.

Metrel e 01924 245000
www.metrel.co.uk

TRIDONIC'S SLE EXCITE SERIES
PROVIDES THE RIGHT LIGHT

Tridonic’s new LED modules in the seventh-
generation SLE Excite (EXC) series meet the
needs of demanding applications in food,
fashion and art.

All Tridonic's components are developed
in a strict qualification process and patented
phosphors optimise the interplay between
efficiency and colour rendering.

In the Food series, the colours of Gold, Gold+,
Meat, Meat+, Fish and Fruit are available
allowing food to be displayed to the best
effect. Retail fashion shops can benefit from the
properties of the Fashion module, which makes
textiles appear in their vibrant, natural colours
thanks to its special spectra. The Art light colour
puts exhibits and objects centre stage and
highlights their natural colours.

The modules are more efficient thanks to
a chip upgrade and they now deliver up to
191 lumens per watt, making them up to 16%
more efficient.

NN

Tridonic ¢ 01256 374300
www.tridonic.com

ESP LAUNCHES NEW GUARDCAM
WIFI SECURITY FLOODLIGHT

ESP has introduced the GuardCam combined
WiFi security camera and LED floodlight,
which allows remote viewing, monitoring and
notifications via the specially developed ESP
GuardCamDECO app.

The new system is an all-in-one PIR floodlight,
camera and DVR system, which offers an ideal
low-energy external area protection solution for
domestic and commercial applications.

It incorporates a high definition 1080p digital
camera for superior quality images. The 16 SMD
LED security lamp offers 5,000k colour light
with 1,500 lumens, to produce a high quality,
cool white light output. Flexibility to adjust
the LED lamp and PIR is also featured. The PIR
sensor provides 180° x 10m coverage.

The system is straightforward to install, and
GuardCam has the option to deliver motion
activation notifications via the app whilst
recording the
activation. The
system comes
supplied with an
8GB Micro SD
card for recording
video dlips and
this is expandable
up to 32GB.
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ESP ¢ 01527 515150
www.espuk.com

VERTIV INTRODUCES THE VERTIV
LIEBERT GXT5

Vertiv has introduced the Vertiv Liebert
GXT5, a technology update to the family

of rackmount, online uninterruptible

power supply (UPS) systems. The Liebert
GXTS5 is designed to ensure availability in
today's increasingly mission critical small IT
environments and edge locations that enable
important emerging applications such as

5G, virtual and augmented reality, and the
Internet of Things.

The Liebert GXT5 has a power factor of up
to 1.0 on select models, and is more efficient
in both on-line (up to 95%) and Active ECO
mode (up to 98%). All Liebert GXT5 models
are Energy Star 2.0 certified.

Along with the highest level of equipment
protection available in a rack configuration,
the Liebert GXT5 offers a three-year full
coverage factory warranty for the UPS
and battery. The Liebert GXT5 UPS can be
managed remotely and has individually
controlled sockets and remote reset and on/
off capabilities.

Vertiv ¢ 023 8061 0311
www.vertiv.com

NEW MODE WIRING ACCESSORIES
FROM SCOLMORE

Scolmore’s Click Mode range of
contemporary, white wiring accessories was
developed to be a high quality, flexible and
modern solution for virtually any domestic
wiring requirement.

The Mode accessory plate has been
designed to fit easily into traditional and
contemporary designs alike. The modular
design allows installers flexibility in creating
dedicated wiring solutions.

Scolmore has invested in Mode since it
was launched, introducing products in visually
contrasting versions to meet with Part M
regulations. In 2016, the company added the
Mode locating plug socket to the range, to
assist people with impaired vision or poor hand
to eye coordination to more easily insert a plug
into a socket. Other innovations for the range
include the addition of USB sockets — now
available in one- and two-gang, and single and
twin USB options. In 2018, a three-pin safety
shutter socket, which exceeds the required
safety standards, was launched.

Scolmore ¢ 01827 63454
www.scolmore.com

WIELAND ELECTRIC USES LIFI FOR
IN-HOUSE PRODUCTION

Wieland Electric’s HQ in Bamberg, Germany is
using optical data transfer for its electronic
components production line for transmission
of data to the machine controller and for the
collection of operating data between LiFi
sender and receiver.

Configuration data is sent to the machine
while information on output or faults is sent
back to the Wieland operating data collection
system. The connection to the data network
is carried out with the optical communication
solution Trulifi 6013 from Signify, which creates
a safe point-to-point connection and enables
transmission rates of 250 Mbps in one direction
and two 250 Mbps in two directions.

The company is currently investigating how
the technological benefits can be utilised
in industrial environments. The electronics
company uses the new data transmission
standard in its in-house production to gain
experience and include it in the development
of LiFi for industrial communication.

Wieland Electric ® 01483 531213
www.wieland.co.uk
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