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The Uptime Institute has highlighted the challenges ahead for 
operators to cut power costs without increasing risk and there are 
some excellent examples in the data centre sector of innovation 
in this area. Open Compute Project (OCP) design principles 
are claimed to reduce energy use by 50%, but there is still a 
need to raise awareness of the advances in data centre design, 
technologies and best practice, that could help drive down 
consumption and costs across the sector. 

The low-hanging fruit for PUE has now gone, according to 
Facebook's Niall McEntegart. He comments that “production 
facilities around the world have talked about ‘sweating their 
assets’ for years. This is where the next great opportunity is – it 
is about how we sweat our servers and network to do as much 
useful work as they can.” 

Peter Westwood, data centre director at Spie UK, says a range 
of energy reduction solutions are needed, such as improved 
control of power use, tackling over cooling, using heat rejection, 
achieving efficient IT space configuration and more widespread 
performance measurement, including plant and equipment 
analysis. He comments: 

“The industry needs to give serious consideration to the 
merits of new cooling technologies and evaluate the energy 
losses encountered in the power train, including its complex 

equipment and resilience. The PUE on 
older facilities can easily reach 2.5, 

whereas new data centres should 
be achieving a value of around 1.2 
or below.”

In fact, the latest cooling 
approaches offer huge potential 
for savings. A solution installed 

at the University of Plymouth (and 
featured in this issue on page 40) 

has achieved a staggering 
85% reduction in energy 
consumption. There is also 
guidance in the form of the 

‘EU Code of Conduct for Data Centres (Energy Efficiency)’, often 
referred to as ‘EUCOC’, to support operators in improving their 
energy usage. It is claimed that operators can reduce their energy 
bills by between 25% and 75% depending on how aggressive they 
are in adopting the best practices. 

In Ireland, power supply issues are forcing the sector to look 
much harder at how data centres manage their energy use. 
Operators are even being warned that they may be penalised for 
‘capacity hoarding’ in the future. As the sector seeks to expand, the 
grid will come under increasing strain, not just in Ireland, but 
here too. 

The Excellence in Energy Efficient Design (EXEED) certified 
programme (backed by Ireland's national sustainable energy 
authority) is an excellent example of how better practice can be 
incentivised. Grants of up to ¤500,000 per year can be secured 
for organisations that are planning an energy investment project. 
Financial support for investing in energy efficiency could 
provide the ‘carrot’ required to drive improvement. 

Clearly, there are huge benefits to reducing energy consumption; 
it improves the bottom line, improves green credentials and 
improves sustainability. Yet this is not reflected in current 
attitudes to energy use. 

According to a recent survey, 59% of respondents considered 
energy efficiency as “extremely important” or “important” to 
their data centre design. This suggests that a further 41% did not 
consider energy efficiency to be important, and this makes little 
sense from a commercial perspective (aside from the ethical 
implications). 

This degree of apathy remains a major concern and will be 
the greatest barrier to change. There have been significant 
improvements within the sector and hyperscalers continue to lead 
the way with innovation. But this latest survey suggests that there 
is still a sizeable proportion of IT managers that do not view energy 
efficiency as a priority and this needs to change. 

Louise Frampton, editor
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A new White Paper from Schneider 
Electric offers a comprehensive 
guide to lithium-ion technologies 
and the capabilities associated with 
their deployment in UPS systems. 

The white paper, FAQs for Using 
Lithium-ion Batteries with a UPS, 
provides key guidance on essential 
topics concerning Li-ion batteries 
in a question-and-answer format. It 
begins with a brief description and 
comparison of the essential science 
underlying both Li-ion and VRLA 
chemistry and continues to describe 
variations in available Li-ion 
batteries, including how they can 
best be deployed within specific 

data centre applications. 
The paper discusses how use of 

Li-ion delivers a lower total cost of 
ownership (TCO) through its longer 
lifecycle, greater tolerance to high 
operating temperatures and ease of 
maintenance. 

Due to their chemical 
composition, they do not contain 
hazardous materials, as do lead-
acid batteries, allowing them to 
be discarded more easily after use 
without damaging the environment. 

As their use gains in popularity 
and perhaps becomes more 
regulated, it is expected that more 
sustainable opportunities will evolve 

to recycle used large format Li-ion 
batteries and recover the materials 
contained within. 

Depending on the design 
configuration of a UPS, it may also 
be possible to substitute Li-ion 
batteries for the existing VRLA 
units with only a change in firmware 
required. However, this will depend 
on other elements of the UPS 
such as the inverter, charger and 
mechanical design being compatible 
with the different batteries. 

FAQs for Using Lithium-ion 
Batteries with a UPS is available 
by visiting http://www.apc.com/
wp?wp=231

NEWS & COMMENT6
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White paper answers key questions on Li-ion

Growth unabated for hyperscale 
and colocation data centres 
The number of large data 
centres operated by hyperscale 
providers rose by 11% in 2018, 
reaching 430 by the year 
end, new data from Synergy 
Research Group shows. 

The Asia-Pac and EMEA 
regions featured most 
prominently in terms of new 
data centres that were opened. 
However, the US still accounts 
for 40% of the major cloud and 
internet data centre sites. The 
next most popular locations 
were China, Japan, the UK, 
Australia and Germany, which 
collectively accounted for 
another 30% of the total. 

New data centres were 
opened in 17 different countries 
during 2018, with the US and 
Hong Kong having the largest 
number of additions. Among 
the hyperscale operators, 
Amazon and Google opened 
the most new data centres in 
2018, together accounting for 
more than half the total. 

“Hyperscale growth goes 
on unabated, with company 
revenues growing by an average 
24% per year and their capex 
growing by over 40% – much of 
which is going into building and 
equipping data centres,” said 

John Dinsdale, a chief analyst 
and research director at Synergy 
Research Group. “In addition to 
the 430 current hyperscale data 
centres we have visibility of a 
further 132 that are at various 
stages of planning or building. 
There is no end in sight to the 
data centre building boom.”

The latest market report 
published by BroadGroup also 
suggests a sustained healthy 
market for the colocation 
data centre sector across 
the UK and Europe. Market 
intelligence shows data centre 
supply remains very strong 
in the Frankfurt – London – 

Amsterdam – Paris (FLAP) 
market, although there was 
a slight lull in Q3 2018 due 
to reduced activity over the 
summer period. 

Existing major players in 
Europe – such as Equinix, 
Interxion, Digital Realty 
and Global Switch – are all 
expanding strongly in FLAP 
markets. What is exceptional, 
however, is market entry in 
Europe by US players – in 
particular EdgeConnex (in 
Poland), CyrusOne, CloudHQ 
and Iron Mountain bringing 
a completely new wave of 
investment.

The report warns that 
power availability across the 
FLAP markets will become 
more problematic, however, 
especially in 2019, in contrast to 
the Nordic markets, which are 
aggressively marketing carbon 
neutral power supply with 
long-term contracts.

According to 
datacentrepricing.com, the UK 
data centre space is growing 
but at a lower pace than in 
previous years. However, new 
data centre space is being 
added within the London area 
by Virtus and Interxion, and in 
Slough by Equinix. 

 Equinix recently announced 
it is building a new International 
Business Exchange data centre 
(LD7) at its London Slough 
campus, which is scheduled 
to open later this year. Russell 
Poole, Equinix managing director 
UK, remains confident in the 
future of London as Europe’s 
major financial hub, regardless 
of Brexit. He commented: 
“London is one of the most 
important connection points in 
the world and we expect growth 
to continue as the city continues 
to play a crucial role in powering 
the global digital economy.”

The data centre building boom shows no end in site
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News in brief

Nordic contract win 
for Aqua Group
Hampshire-based 
engineering company the 
Aqua Group  has been 
selected as a strategic partner 
to PVD Modular in a deal 
which will see at least seven 
off-the-grid data centres 
being built across Norway 
(three) and Finland (four) 
in the coming years.  Aqua 
will join the engineering 
team designing the full 
heat transfer process of 
each facility. Each data 
centre will be minimum 
250MW in capacity, will 
use a combination of 
alternative energy sources 
and offer thermal energy to 
local communities without 
constricting local grid power 
resources, at industry leading 
efficiency ratings.

New services launched 
for London data centre
NetActuate has announced 
the launch of services from a 
new data centre location in 
London, to offer increased 
capacity for infrastructure 
and boost global network 
performance and reliability. 
For businesses seeking a 
reliable, low-latency London 
presence, NetActuate offers 
a suite of global network 
and infrastructure services, 
including its anycast 
platform, virtual servers, bare 
metal, and IP transit. 
The new location is 
connected to NetActuate’s 
global network, providing 
clients with access to more 
than 3,100 peers and 30 
additional world-class data 
centres around the world. 
Operated by Volta Data 
Centres, this new London 
location features multi-factor 
security and fully redundant 
power and cooling. The 
location benefits from two 
separate 33kV supplies, 
from two independent 
grid substations, for a total 
incoming feed capacity of 9.6 
MVA. 

Loadbanks deliver resilience 
for Europe’s greenest mine
Crestchic has provided two 
of its 1MW resistive only 
loadbanks to the first ever 
underground data centre, based 
in Norway. 

The Lefdal mine, a 120,000 
sq m facility based within an 
old mine shaft, is set to be 
one of Europe’s largest and 
greenest data centres. The 
facility is powered exclusively 
by four glacial hydropower 
stations and two wind farms, 
providing a capacity of more 
than 300MW.

Crestchic was asked to 
provide two 1MW, 400V, 3ph 
50Hz resistive only loadbanks. 
Paul Brickman from Crestchic 
said: “The underground 
location uses cold seawater 
from a neighbouring fjord as a 
cooling source. 

"The seawater is passed 
through a heat exchanger and 
cooled from 30oC to 18oC to 
create a closed fresh water 
circuit, which is a very effective 

way of keeping the computers 
and servers cool. He added: 
“The bespoke loadbanks 
supplied to the mine have been 
created with our enhanced 
microprocessor-based Eclipse 
control package – which 
includes a Modbus interface for 
full loadbank control.”

Crestchic loadbanks feature 
forklift pockets in the base 
and lifting eyes at high level – 
making the loadbanks easier 

to transport and lift into place. 
The Modbus mode allows the 
loadbank to become a stand-
alone Modbus server, accepting 
commands from the customer’s 
Modbus client application 
program.

By using Modbus this way, 
the Crestchic loadbank can 
be incorporated with other 
data acquisition and logging 
equipment to form a part of an 
integrated system. 

DCW explores new technology
Data Centre World will be 
taking the data centre to the 
next level with a special focus 
on ‘The 6th Generation Data 
Centre’, which will address new 
technologies that are pushing 
back the boundaries in today’s 
market

Visitors to the free event, 
taking place at London's Excel 
on 12-13 March, can update 
their knowledge on best 
practice, the latest innovations 
and market trends, as well 
as discovering how others 
are optimising their critical 
infrastructure, by attending a 
range of presentations from 
leading experts. 

Delegates can hear from 
more than 800 expert speakers 
covering key topics and meet 
more than 700 providers offering 
leading data centre services and 
solutions. High-profile speakers 
for 2019 include: 

• Mark Howell, IT facilities 
engineering, Ford Motor 
Company

• Stephen Hall, executive 
director, sales and marketing, 
Ark Data Centres

• Rudi Nizinkiewicz, systems 
engineering consultant, Roke

• Anand Srinivasan, Senior 
Technology Analyst, 
Bloomberg Intelligence

• Robert Tozer, professor, 
London South Bank 

University/Operational 
Intelligence

• Deborah Andrews, associate 
professor design, London 
South Bank University 

Data Centre World will be 
colocated with Cloud Expo 
Europe, DevOps Live, Cloud 
& Cyber Security Expo, 
Smart IoT London, Big Data 
& AI World and Blockchain 
Technology World. 

Data Centre 
World will 
update on 
the latest 

innovations

Lefdal is 
located in an 

old mine shaft



More needs to be done, through early detection and improved 
inspection regimes, to mitigate the risks posed to critical infrastructure 
by unexpected transformer failures. Louise Frampton reports

T
ransformers are critical 
elements of power 
networks. When they 

fail unexpectedly, the impact on 
critical infrastructure – such as 
hospitals and industry – can be 
catastrophic. Poorly maintained, 
ageing global infrastructure is 
exacerbating the risk of failures, 
while downtime can result in 
many millions in lost revenue 
for businesses. 

Experts warn more needs to 
be done to mitigate these risks, 

through early detection and 
improved inspection regimes. 
However, invasive onsite surveys 
can prove costly and dangerous. 
Finding an approach that tackles 
transformer failure, as quickly 
and safely as possible, is the 
holy grail for mission critical 
industries.

Major concerns
Jamie Stapleton, digital 
leader for ABB’s transformers 
business warns that the state of 

transformers across the globe is 
a major cause for concern – in 
the US, for example, the average 
age of installed large power 
transformers is 40 years, with 
70% being 25 years or older. 

In the UK, electrical 
infrastructure is in a similar state 
– with many transformers being 
more than 30 years old. Over 
time, stresses on the power grid, 
such as over voltages and short 
circuits, can cause wear and 
tear to transformers’ internal 
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components. In addition, due 
to the transition to renewable 
energy, many transformers are 
experiencing load conditions 
today that they were not 
originally designed for. This is a 
serious cause for concern. 

In some instances, 
transformer failures can be 
catastrophic – at their worst, 
they can cause loss of life and 
significant damage to the 
environment. In 2015, a nuclear 
power reactor 40 miles north of 

Transformers: robots 
to the rescue?
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less catastrophic outcomes 
can have a major impact on 
business continuity and damage 
reputation

It is not surprising, therefore, 
that fears over the threat of 
transformer failure are high 
across industry – a recent 
survey, commissioned by Midel, 
found that 80% of respondents 
expressed concerns, six in 10 
said they had experienced 

or more. For some, the impact 
is likely to be even greater, 
however; 11% expected it would 
take more than six months to 
reinstate power. 

Barry Menzies, global 
managing director at Midel, 
commented: “Transformers 
are critical components of 
our electricity infrastructure 
but the impact and extent 
of transformer failure is not 
widely documented. The Midel 
Transformer Risk Report 
shines a light on transformer 
failure and the findings are 
clear: it has a significant 
and prolonged impact on 
businesses. An interruption to 
business operations can be very 
expensive, demonstrates poor 
corporate social responsibility 
and impacts business continuity.

“The good news is that many 
of the causes of transformer 
failure are largely within the 
operators’ control. It is relatively 
straightforward to replace old 
equipment and components 
and upgrade maintenance 
regimes; however, the survey 
suggests a level of concern that 
indicates industry needs to think 
more strategically about asset 
management and dedicate more 
resources to mitigating the risk 
of failure.” 

The quality of equipment and 
components was considered 
a top option for reducing 
transformer risk by 87% of 
respondents, followed by 
maintenance schedules (76%) 
indicating the importance of 
considering transformer failure 
from the outset. In addition 
to safety, the maintenance 
of transformers (or lack of 
it) was cited as the top cause 
for concern by respondents 
(61%), while nearly 70% said 
driving down operating and 
maintenance costs was a 
key motivator for improving 
transformer performance, 

The Midel Transformer Risk Report shines a light on transformer 
failure and the findings are clear: it has a significant and prolonged 
impact on businesses. An interruption to business operations 
can be very expensive, demonstrates poor corporate social 
responsibility and impacts business continuity

indicating a potential conflict 
when it comes to cost versus 
maintenance scheduling. 

“Safety will always be a 
top priority but operations 
and maintenance also weigh 
heavily on transformer owners 
and operators. Companies are 
feeling the strain of ongoing 
operation and maintenance 
costs, which worries them as 
they recognise the importance 
of a good operation and 
maintenance regime,” continued 
Menzies, adding: “Transformer 
failure risk is taken very 
seriously, and it stands to reason 
that transformer owners and 
operators would do everything 
in their power to reduce it. 
Using ester fluids is just one 
of the ways to address some 
of the causes of failure; not 
only do they better protect 
against fire and avoid harming 
the environment, they can 
also lessen the operations and 
maintenance burden, which 
was consistently cited as a top 
concern.”

Causes of failure
A working group, previously 
formed by CIGRE (the 
international council on large 
electric systems), collected 
data on 964 major failures 
that occurred between 1996 
and 2010, contributed by 58 
utilities from 21 countries. 
Analysis showed that design 
and manufacturing accounted 
for 20% of all causes leading to 
transformer failures. 

Other frequent faults leading 
to failures included insulation 
ageing and deterioration (15%), 
and improper maintenance and 
repair (10%). Almost 50% of 
failures, resulting in downtime, 
originated in transformer 
windings, with tap changers 
accounting for a further 23%. 

Failures originating in the 
bushings most often led to 

ABB’s TXplore submersible inspection robot can help 
operators control risk and limit the duration of outages 
for critical assets

»

New York City was shut down 
following a transformer fire. In 
January 2018, an underground 
fire caused by a transformer 
failure led to the evacuation of 
Newark Liberty International 
Airport in the US. More recently, 
in December 2018, the New 
York Times reported that “an 
explosion turned New York’s 
night sky an electric blue” and 
La Guardia Airport was forced 
to ground all flights after the 
lights went out. 

Even failures resulting in 

transformer failure in the past 
five years, while five in 10 said 
transformer failure would 
significantly impact or halt their 
business operations. 

A lack of resilience and 
inability to quickly return to 
normal operating conditions is 
a particular worry – just 29% 
of organisations were confident 
of reinstating power supply 
immediately, 19% estimated it 
would take more than three 
days, 23% said a week, and 18% 
feared it would take a month 
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severe consequences, such 
as fires and explosions, while 
dielectric mode failures were 
the highest contributor to 
failure modes, irrespective of 
transformer application.

Commenting on the data, 
industrial measurement expert 
Vaisala pointed out that regular 
monitoring through site visits 
and scheduled oil sampling 
can identify about half of all 
potential faults before they 
develop into a critical problem. 
However, online monitoring, 
which continuously gathers 
transformer data, will spot 
90% of faults early. Asset 
owners can make use of online 
monitoring methodologies as 
part of their asset management 
strategies to identify and tackle 
issues as they arise – before 
they have a chance to cause 
significant damage. 

In fact, state-of-the-art 
smart sensor devices are now 
being integrated during the 
manufacture of high-voltage 
transmission transformers 

only the temperature of the 
oil but also key components 
inside the transformer, while 
monitoring oil quality and the 
accumulation of gas.

Robot technology 
Despite the use of non-
invasive condition monitoring 
techniques to determine 
possible faults, there are 
still routine and emergency 
situations that require costly 
internal inspections with 
major risk to both transformer 
structure and human inspectors. 
Robots are set to transform 
these internal inspection tasks, 
however, improving safety, 
avoiding extended downtimes 
and reducing maintenance costs. 

Having delivered the first 
robotic inspection on a 50-year-
old transformer for a North 
American utility, ABB has 
launched a new submersible 
robot to the UK market, to help 
operators control risk and limit 
the duration of outages for 
critical assets. 

The conventional approach 
to inspecting transformers 
requires taking a unit out of 
service before draining it down; 
a technician will then enter the 
transformer to visually check 
the condition of components 

TXplore’s multiple onboard cameras and lights enable extensive, remote inspection of the 
components, while its compact size enables access to restricted spaces 

such as the windings, tap 
changer, insulation, gaskets and 
seals. This is a complex process 
that requires a risk assessment 
and a confined space entry, as 
well as time for cooling, draining 
down and oil handling. It can 
require an outage with a total 
duration of three or more days. 

Not only does this approach 
involve a great deal of 
complexity and time, it carries 
with it a potential risk to human 
life and the risk of damage to 
the asset. 

ABB’s TXplore is designed to 
enhance safety by eliminating 
the confined space risk to the 
technician, as well as risk of 
the technician causing damage 
while inside the transformer. 
Because the oil stays in place 
throughout the inspection, 
the robot also eliminates 
environmental and safety risks 
from oil spillage and enables a 
full inspection to completion 
in less than one day. The 
submersible robot is designed 
to balance ease of navigation 
with robustness, allowing the 
inspection of all areas of interest 
such as bushings, leads, tap 
changer, core top, core support 
and insulation etc. With the 
preservation of mineral oil 
quality of primary importance, 

the robot construction is 
optimised to leave no detectable 
footprint – either chemical or 
physical – as it operates within 
the transformer. The outer 
shell is also made of a high-
performance plastic, which 
minimises the risk of electric 
coupling and structural damage 
to the transformer. 

As the robot enters the unit 
instead of a human, no medical 
or environmental safety team is 
required during inspection. Only 
two employees, a robot pilot and 
a top-side equipment operator, 
are needed on site, therefore, 
which results in a dramatic 
reduction in personnel, time and 
costs, compared with human 
inspection. This would normally 
require a large team and require 
downtime of three or more days. 

Ultimately, transformers 
are one of the most important 
components of the power 
grid and the industries they 
serve. Identifying weaknesses 
early and correcting them is 
key. The development of new 
technologies such as robotics 
and intelligent sensors will 
enable fast diagnosis of critical 
issues, without putting lives at 
risk – detecting issues before 
they can develop into costly 
failures. l

50%
of survey respondents said 
a transformer failure would 
significantly impact or halt 

operations entirely

to create a new breed of 
transformer. In April 2018, ABB 
launched its Ability Power 
Transformer, which connects 
through a set of diagnostic 
tools to deliver real-time 
performance data and insight 
into operations.

The build-up of heat, 
dissolved hydrogen, gas and 
moisture in the insulating 
mineral oil in transformers can 
all lead to premature failure 
or significant damage. These 
types of contamination reduce 
the dielectric strength of the 
oil as well as the cellulose 
paper insulation wrapped 
around the windings in some 
models. 

Therefore, in the new 
digitally enabled transformer, 
sensors can measure not 
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THE FUTURE OF 
UPS MONITORING 
• A continuous monitoring environment providing 

live system updates for a proactive response and 
predictive maintenance. 

• With mobile compatibility, monitor new and 
existing infrastructures with smooth integration 
and multi-unit connections. 

• Scalable and expandable, Oculye can monitor 
large, complext critical environment across 
multiple locations. 

• Free consultancy surveys available.

While stringent 
manufacturing and 
tighter quality control 

means modern UPS systems are 
more reliable and less likely to 
fail than those containing older 
technology, extraneous variables 
which may be di�cult to control 
can still a�ect the performance 
of the UPS. These variables may 
include environmental conditions 
that a preventative maintenance 
visit would identify before they 
cause harm to the system - even if 
that problem will not manifest for 
a few years. 

Uninterruptible power supplies by 
their very nature must provide a 
reliable supply of uninterrupted 
power if, and when required.

Power Control’s Director, Rob 
Mather, commented: “Many 
businesses fall into the trap of 
a false economy. Anything that 
can a�ect the reliability and 
performance of the UPS system 
that is not addressed, negates the 
purpose of having a UPS in the 
first place.”

Believing that money will be saved 
by not investing in a reliable service 
contract means there is a risk of 
not identifying and addressing a 
potential fault, possibly causing 
£thousands worth of downtime 
and broken machinery. 

Although modern digital signal 
processor (DSP) controller units do 
not su�er from the calibration drifts 
of legacy analogue units, there are 
other reasons an annual preventative 
maintenance visit is necessary at 
the very least. Firmware updates are 
crucial for ensuring the UPS system 
is working at peak performance. 
The revisions come in numerous 
forms, from having di�erent settings 
available on a monitoring tool, to 
preventing a loss of load in a certain 
scenario.

A service contract will o�er 
additional reassurance in the form 
of knowing an alternative power 
supply will protect the critical 
infrastructure of a business in the 
event of a power failure. Most 
maintenance providers will o�er 
an emergency callout facility with 

varying response times, generally 
from a 4hr response time to the 
next business day depending on 
the service level agreement (SLA).

This provides peace of mind that a 
potential failure will be identified and 
resolved before a problem occurs.

While the UPS system is still under 
warranty, it is advised that either 
the manufacturer or the company 
who provided the UPS, maintain 
the UPS. Although third parties 
may be capable to maintain the 
unit, any warranty claim could 
be protracted as the end user 
may be required to prove to the 
manufacturer that the UPS has 
been correctly maintained.

Once a UPS is no longer covered 
under warranty, it is advised that 
a service provider is thoroughly 
checked to ensure that they have 
the resources available to deliver 
on any promises made by the sales 
team. Questions should be asked 
about what will happen in certain 
scenarios; does the company have 
spare parts, do they have access 

to firmware updates, do they 
subcontract to the manufacturer, 
what is their stock of new UPS 
systems and do they include 
callouts and parts?

An all-inclusive maintenance 
contract will cost more initially 
but there are no hidden costs, 
alternatively, a basic contract will be 
more cost e�ective but there could 
be large repair bills if the UPS fails.

Rob Mather commented: “For 
me, the most important thing 
to remember is why the UPS 
was purchased in the first place. 
Generally, it is to provide business 
continuity in the event of a mains 
failure. The actual UPS unit is 
not important, it is the function 
provided that is essential. So, 
with this in mind, the purpose of 
a preventative maintenance visit 
is to anticipate a fault before it 
happens.”

www.powercontrol.co.uk
info@powercontrol.co.uk 
01246 431 431 

PREVENTATIVE MAINTENANCE: 
THE BEST CURE FOR UPS
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Fujitsu Project selects 
Starline Track Busway 
as power distribution 
system for data centre 
expansion 

Is your data centre 
structured for future 
growth?

Fujitsu project selects 
Starline Track Busway 
as Power Distribution 
System for data 
centre expansion



Customer Info
Fujitsu has over five 
decades of experience 
delivering cutting-edge IT 
products, services, solutions 
and support to over 100 
countries, and has grown 
to become one of the 
top five information and 
communication technology 
providers in the world.

Fujitsu employs over 
9,000 people in the UK 
and Ireland, with a number 
of strategic data centres 
supporting a wide range of 
capability and o�erings.

Problem
In order to meet customer 
requirements, Fujitsu needed 
to build an extension onto 
a 3.2 megawatt data centre 
it manages just north of 
London. In addition, Fujitsu 
was working with a tight 
project timeline, needing to 
transform a car park into an 
operational data centre in a 
matter of months.

As it stood, the existing 
facility used traditional 
cabling beneath a raised 
floor to supply power to 
its server racks. When 
running additional circuits 
it’s common for Fujitsu to 
supply two 32 amp supplies 
to each  cabinet—however, 
there are occasionally other 
requirements that call for the 
sizable job of running cables 
between cabinets and PDUs. 
When this situation arises, 
the data centre has to handle 
the cost of new cable and 
associated labour, the risk 
associated with connecting 
to a live PDU, and completing 
this in a timely fashion in 
order to e�iciently deliver the 
project to the customer.

For Fujitsu’s expansion 
project the data centre team 
wanted to bypass these 
challenges by implementing 
a flexible power solution 
that incorporated enhanced 
metering functionality. The 
data centre team also wanted 
to avoid putting anything in 
the floor because that was 
how they delivered their 
cooling to the IT.

“Our existing site was 
cabled straight back to the 
PDUs,” says Head of Data 
Centre Development, UK & 
Ireland, Fujitsu, Simon Levey. 
“For our new data hall we 

needed something that was 
flexible and adaptable to 
anything we might do in the 
future.”

Solution
For the data centre 
expansion project, Fujitsu 
drew up a list of requirements 
and ultimately chose 
Starline’s 250 amp Track 
Busway product as its 
overhead power distribution 
system. Throughout the 
evaluation process Fujitsu 
visited Starline’s new 5,200m2 
(56,000 sq. ft.) manufacturing 
facility based in the UK, and 
worked closely with Starline’s 
local partner, Daxten.

Having built a trusting 
relationship with Daxten, 
being able to rely on the 
supplier even after the 
project was completed was 
a strong deciding factor. 
In addition, manufacturing 
being located in the UK was 
convenient to fulfill future 
needs.

Another main factor that 
drove Fujitsu’s decision was 
its need to incorporate a 
flexible metering o�ering. It 
was important to the team 
that options for both wired 
and wireless metering, which 
could be directly integrated 
into the tap o�s, were 
available. “Having a flexible 
metering option, where we 
could install wired or wireless 

in power distribution 
equipment. For more than 30 
years, Starline has provided 
data centre, retail, health care, 
laboratory, higher education 
and industrial facilities with 
the most flexible, reliable 
and customisable power 
distribution systems on the 
market.

About Fujitsu
Fujitsu employs over 9,000 
people in the UK and 
Ireland. Fujitsu promotes a 
Human Centric Intelligent 
Society, in which innovation 
is driven by the integration 
of people, information and 
infrastructure. Fujitsu is 
committed to Digital Co-
creation, blending business 
expertise with digital 
technology and creating 
new value with ecosystem 
partners and customers. 
Fujitsu enables its customers 
to digitally transform with 
connected technology 
services, focused on Artificial 
Intelligence, the Internet 
of Things, and Cloud – all 
underpinned by Security. 
Fujitsu’s customers cover 
both the public and private 
sectors, including retail, 
financial services, transport, 
manufacturing, government 
and defence.

For more information, 
visit: starlinepower.com

meters was very useful,” adds 
Simon.

Result
Initially, the busway was able 
to be installed quickly to 
accommodate Fujitsu’s tight 
deadline. The alternative 
cabling method would have 
taken weeks to install—which 
wasn’t a feasible solution for 
the project. Furthermore, 
having the flexibility to easily 
add additional supplies to 
cabinets will be increasingly 
valuable in Fujitsu’s new 
space.

“If we have the required 
tap o�s on site, we can just 
plug them in and within 
minutes have additional 
circuits up and ready for our 
customers,” says Simon.

When asked about advice 
for others installing the Track 
Busway product, Simon 
stresses the importance of 
proper labeling and ensuring 
the orientation of the bus 
bars is optimised. Overall, end 
users should ideally know 
their tap box requirements 
as soon as possible, and rely 
on the resources of their local 
representatives to ensure 
successful implementation.

About Universal Electric 
Corporation 
Universal Electric Corporation 
(UEC), the manufacturer of 
Starline, is a global leader 
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I
reland has been home 
to digital assets for more 
than five decades, from the 

arrival of IBM in the 1960s, to 
Microsoft in the 1980s, and is 
now home to some of Europe’s 
largest hyperscale data centres. 
While the data centre sector 
in Ireland has seen significant 
growth, it has not been without 
its hurdles, however. 

Apple was forced to cancel its 
plans for a ¤850m data centre 
campus in Athenry, County 
Galway, after years of delays 
and legal challenges, while 
there has also been concerns 
raised over the impact data 
centre expansion is having 
on the national grid. EirGrid 
recently warned that the grid 
will have to be bolstered – 
particularly in Dublin – to meet 
projected growth from the data 
centre sector. 

has increased the density of 
data centres by nearly 300MW, 
since the first reported issues 
over power. Solutions are 
being found to address many 
of the challenges in the region, 
including significant investment 
in the network to meet rocketing 
demand from data centres. 

However, Connolly 
acknowledged that there 
is a need to tackle public 
perceptions: “We need to let 
people know that Ireland is an 
optimum place for data – not 
centres. The data centre is just 
an evolution of a tape drive; a 
floppy disk. 

“In the 1980s, Microsoft would 
send out forklift trucks full of 
disks; it is what we are still doing 
today, only now we 
use fibre. Instead 
of making data 
centres and cloud 
sound technical, 
we should be doing 
the opposite. People 
aren’t getting it – they are 
scared. When people 
are scared, we face opposition.”

Host in Ireland presented the 
findings of its latest quarterly 
update at Data Centres Ireland, 
and Connolly provided an insight 
into the continued growth 
of the sector in Ireland. The 
report shows that there are 
now a total of 48 data centres 
in Ireland, with 540MW of 
grid-connected power capacity, 
with most of these residing in 
the Dublin Metro area. This 
represents an increase of 57MW. 
While hyperscale remains the 

dominant data centre type, with 
74% of capacity, the colocation 
wholesale market has grown 
from almost zero to 11% in 
the past three years. Dublin 
Metro, when compared with its 
European neighbours, has seen 
growth from both expansions 
of existing market players and 
new entrants at a time when 
competition has never been 
higher in the industry. 

In 2018, Facebook completed 
its new facility in Clonee, 
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employing 300 full-time workers; 
Digital Realty commenced 
construction of its new facility 
at Profile Park; Equinix received 
planning permission for a new 
facility in Blanchardstown; 
Keppel DC has continued to 
upgrade its Parkwest site; and 
InterXion has been granted 
planning permission for a fourth 
Dublin facility, having only 
recently opened its third. 

Energy usage
Energy use in data centres 
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Leaders from the Irish data centre industry 
gathered at Data Centres Ireland to discuss 
the progress of the sector, the challenges 
posed by rapid expansion in the region and 
the continued prioritisation of green energy 
by Ireland’s data centre operators.  
Louise Frampton reports 

540MW
The grid-connected capacity  
of Ireland’s 48 data centres

Speaking at Data Centres 
Ireland, Garry Connolly, 
president and founder of Host In 
Ireland, an industry-led initiative 
designed to raise awareness of 
Ireland as the home of the hybrid 
cloud, said: “There have been 
challenges and successes, but the 
hosting eco-system in Ireland 
has been brave, courageous and 
relentless.” 

As a consequence, the region 

Luck of the Irish? Industry eyes  
challenges and successes
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Renewables
Green energy remains a priority 
for the industry and the Irish 
grid reached renewable energy 
penetration levels of up to 65% 
(in a 24-hour period) in 2018. 

Facebook’s facility in Clonee 
is reported to be fully powered 
by renewable energy and the 
company is now looking at 
investing directly into renewable 
power to ensure all of its 
facilities are self-sustainable. 

In addition, companies such as 
Google, Microsoft and Amazon 
have committed to, and in some 
cases achieved, securing 100% 
in renewable energy sources for 
their data centres in Ireland. 

In 2017, 29% of Ireland’s grid 
electricity was generated from 
renewable resources. By 2020, 
the country aims to increase that 
number to 40%, while the goal 
for 2030 sits at 70%. 

The potential to recoup 
waste heat from data centres 
and distribute it to local homes 

and business is also now being 
tested in Ireland through a 
pilot scheme run by South 

Dublin County Council. 
The first district heating 

tender in South Dublin will 
allow low grade waste heat from 
a local data centre to be reused 
for the first-time in Ireland.

McAuley points out that data 
centres can further help improve 
grid efficiency by shifting 
demand or by running backup 
systems for the benefit of the grid 
(and get paid for it). The data 
centre business model is based 
on availability of power in an 
instant, hence over-provisioning 
of power capacity is normal. 

“Until the energy and data 
systems can find a compromise 
solution, we will continue to 
have grid challenges,” comments 
McAuley.

Energy efficient design
Host in Ireland points out that 
tools like virtualisation, power 
usage effectiveness (PUE) 
metric benchmarks and hot 

aisle containment designs will 
allow for more efficient data 
centre operations. 

Going beyond these 
established methods, new 
energy efficient methodologies 
are being implemented to 
further augment and ensure 
data centre progress. 

The Excellence in Energy 
Efficient Design (EXEED) 
certified programme, a support 
scheme developed by the 
Sustainable Energy Authority 
of Ireland (SEAI), includes 
grant and capital supports 
to bolster new designs 
and systematic technology 
adoptions. In fact, grants of 
up to ¤500,000 per year can 
be secured for organisations 
that are planning an energy 
investment project.

Key to Ireland’s success
“Historically, the success of 
Ireland in hosting digital assets 
has been down to the ‘five Ps’ – 
policy, people, pedigree, pipes 
and power. Today, the number 
one reason is proximity,” 
commented Connolly. 

“Data centres are 
interconnection hubs,” added 
InterXion managing director 
Tanya Duncan. “To use the 
analogy of the airline industry, it 
is far better to have one central 
airport, than to have lots of 
regional airports, so all your 
routes go into one area. The fact 
that Dublin has the cluster is 
really important.”

Concluding, she highlighted 
the contribution of the sector in 
driving innovation, pointing out 
that data centres are “prepared 
to trial new things”. 

Once innovation has been 
trialled, it is capable of being 
exported. As a consequence, the 
Irish data centre is building an 
international reputation. l

A copy of Ireland’s Data 
Hosting Industry 2018 Q3 
Update can be downloaded at: 
hostinireland.com

continues to attract attention 
across all regions in which 
they operate. EirGrid’s recent 
Generation Capacity Statement 
suggests that, by 2027, up to 31% 
of Ireland’s electricity use could 
be feeding data centres. Host in 
Ireland’s analysis indicates that 
today it is about 6%, but this 
could double in four to five years. 

Rosemary Steen from EirGrid 
commented: “The Irish power 
system is around one-tenth the 
size of the UK power system 
and one-hundredth the size of 
the European power system. 
Therefore, a large data centre 
connection has a far greater 

that they may be penalised for 
“capacity hoarding” in the future. 

David McAuley, founder and 
CEO of Bitpower, reported 
that to relieve pressure on the 
electrical infrastructure, many 
operators have begun to invest 
in on-site power generation 
facilities using natural gas. 

He pointed out that a hybrid of 
gas and grid electricity presents 
cost optimisation opportunities 
(as well as challenges), and also 
avoids the 8% national grid 
transmission losses. 

Further into the future, fuel 
cells powered by gas may be 
practical, offering efficiencies 
of 65% compared with the 45% 
available from gas engines. 

impact on the Irish power 
system than in continental 
Europe. This means our efforts 
to futureproof the grid must be 
meticulous.” 

She added that the scale of 
large data centres seeking to 
connect presents challenges, 
with electricity demand set 
to increase by around 38% 
between 2017 and 2025. 

“To put this into context, this 
is the equivalent of the growth 
seen over a period of 50 years, 
between 1930 and 1980. This 
is going to have a phenomenal 
impact,” she commented.

Steen said there is a need to 
work closely with data centres 
to address this issue. In Ireland, 

data centres are being warned 

Instead of making data centres and coud sound technical, we should 
be doing the opposite. People aren’t getting it – they are scared. 
When people are scared, we face opposition 



T
he Uptime Institute has 
warned that disruptive 
and often high-profile 

outages will continue as 
operators grapple with the 
complexities of deploying 
distributed, hybrid systems 
across multiple data centres 
and services.

The Uptime Institute’s report, 
Top 10 Data Centre Industry 
Trends for 2019, says that the 
IT industry is in the middle of 
a large and difficult transition 
– from single, secure, and 
tightly managed data centres, 
to a network of distributed, 
dynamically interconnected 
systems deploying clouds, micro 
services, and software-defined 
networks (SDN). The new 
architecture is emerging over 
time, being constructed partly 
with new data centres, networks 
and systems, and partly by 
building on top of existing 
infrastructure. The result is 
a complicated distributed 
grid that supports an array of 
applications and services.

The report comments that 
the best – but not necessarily 
the cheapest – way to ensure 

resiliency is to combine site 
and network level redundancy 
with distributed IT and 
resilient architectures using 
cloud technologies. However, 
some painful and sometimes 
high-profile lessons will be 
learned, as the industry moves 
in this direction in 2019.

Climate change threat
The Uptime Institute also 
warns that rising seas, higher 
and frequent floodwaters, more 
violent storms and other effects 
caused by climate change 
may pose an unexpected and 
potentially large challenge 
to data centre operators. 
According to Uptime Institute, 
even where a facility rides 
out the challenges unharmed, 
damage to local infrastructure 
can deprive a facility of staff, 
utilities and fuel, and access to 
telecommunications. 

Data centre operators need 
to mitigate these consequences 
by conducting frequent facility 
availability assessments, 
with particular emphasis on 
how flooding or drought, 
high winds, and warmer 

temperatures would affect the 
facility’s ability to cope with 
new extremes. 

Cutting power costs
Another big challenge for 
operators is to cut power costs 
without increasing risk. Power 
costs can be reduced in three 
areas: 
•Operations: where energy 
overhead (ie PUE) can be 
reduced 
• IT load: where utilisation 
can be driven up or gear power 
consumption be driven down 
•Supply: regarding utility 
costs, storage and service 
commitments

Trends for 2019
Along with these challenges 
the Uptime Institute report 
identifies 10 areas that data 
centre owners and operators 
should pay close attention to in 
2019. (https://uptimeinstitute.
com/top-10-data-centre-
industry-trends-for-2019) These 
include:
• Big Cloud builds push the 
ecosystem to its limits: The 
accelerating demands of the big 
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cloud operators for more data 
centre capacity are distorting 
and straining the ecosystem of 
suppliers, builders, operators, 
and power companies.
• Worried governments step 
up oversight and regulation: 
Governments around the world 
are becoming more concerned 
about the profits and power 
of large IT companies – and 
about societies’ dependency on 
invisible infrastructure.
• The transition to 
distributed resiliency will 
not be smooth: Disruptive 
and often high-profile outages 
will continue as operators 
grapple with the complexities 
of deploying distributed, hybrid 
systems across multiple data 
centres and services.
• Edge data centre hype 
outruns deployment: The 
demand for small, edge 
data centres is coming 
more slowly than predicted. 
Issues with security, costs, 
business models, integration, 
networking and 5G rollout 
will constrain adoption.
• Connectivity is king: 
Demand for fast and secure 
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The Uptime Institute’s latest report suggest that the transition to 
distributed resilience will not be smooth, artificial intelligence will 
continue to come to the fore, while data centres will be forced to 
develop new strategies in the face of ongoing skills shortages

‘Painful lessons will 
be learnt’ in 2019
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network connections to both 
trading partners and cloud 
operators continues to grow 
as the network becomes the 
critical component of the 
hybrid infrastructure.
• Skills shortage will force 
new workforce strategies: 
Even with automation and AI, 
the data centre sector’s staff 
shortages are set to intensify. 
To keep pace with demand 
today and to avoid a precipitous 
shortfall tomorrow, data centre 
operators will work to diversify 
the talent pool with new 
initiatives, hiring strategies, 
and workforce training.
• Climate change forces 
fresh review of resiliency 
planning: The risks associated 
with climate change may 
be more urgent, varied and 
extensive than IT planning had 
previously anticipated. Data 
centre resilience assessment is 
more critical today than ever.
• Economics will drive 
acceptance of data centre 
AI… eventually: AI-based 
approaches to analysing data 
centre risk and efficiencies, 
including via new cloud 

services, will be proven at scale, 
driving mainstream acceptance 
and, over time, high levels of 
adoption.
• Growing threats will 
necessitate new ‘zero-
trust’ approaches: Security 
vulnerabilities now affect 
mission-critical facilities. 
There is a need to adopt more 
stringent policies regarding 
data centre equipment, 
services, contractors, suppliers 
and staff.
• Programmable power 
unlocks new efficiencies 
and agility: A combination 
of Lithium-ion batteries and 
other new forms of energy 
storage gives data centre 
operators a new set of levers 
to help improve data centre 
performance. 

The data centre industry 
is changing at a pace never 
seen before. Innovations 
in networking, power and 
resiliency are creating new 
opportunities, as well as 
creating challenges. Data 
centre managers will need 
to keep a close eye on these 
trends in the coming year. l

Energy efficiency 
‘not a top priority’ 
for IT managers

A new report suggests 
IT managers 
are not putting 

environmental concerns and 
energy efficiency as high on 
their agenda as they should, 
with 43% stating they have 
no environmental policy 
and more than half (59%) 
saying they do not measure 
PUE. Furthermore, only 9% 
indicated energy efficiency as 
the top criterion when setting 
data centre design strategy. 

SuperMicro Computer, a 

environmental issues because 
they consider them too 
expensive (29%), they lack 
resources or understanding 
(27%), or environmental issues 
are simply not a company 
priority (14%).
• 58% of businesses already 
have an environmental 
policy in place, but only 28% 
of respondents consider 
environmental issues in 
the selection of data centre 
technology. Similarly, only 9% 
indicated energy efficiency as 
the top criterion when setting 
data centre design strategy.
• 59% of respondents 
considered power efficiency 
as “extremely important” or 
“important” to their actual data 
centre design. However, more 
than half of the respondents 
(58%) are still not measuring 
power usage effectiveness 
(PUE), which is the ratio of 
total energy used by a data 
centre facility to the energy 
delivered to the IT equipment. 
For those that did measure 
PUE, 22% have an average data 
centre PUE of 2.0 or higher, 
and only 6% are with the ideal 
range between 1.0 and 1.19.

The report also reveals 
that about 1 in 10 businesses 
have not yet implemented 
an equipment recycling 
programme to help limit 
e-waste; 12% of survey 
respondents simply dispose of 
decommissioned hardware.

“The findings of this new 
research report should help 
start the conversation in the IT 
industry on the impact of data 
centres on the environment,” 
said Charles Liang, president 
and CEO of SuperMicro. l

New report aims to help data centre 
managers better understand the industry 
norms around environmental impact and 
provide quantitative comparisons

43%
of respondent companies have 

no existing environmental 
policy

supplier of green computing 
technology, released its first 
annual ‘Data Centres and The 
Environment’ survey report 
aimed at helping data centre 
managers better understand 
the industry norms around 
environmental impact and 
provide quantitative comparisons 
with their peer group. 

The report highlights 
the need for IT managers 
to quantify the real impact 
data centres can have on the 
environment and some of the 
opportunities to minimise the 
impact. The report found that:
• 43% of respondent 
companies have no existing 
environmental policy, and 
half of those companies have 
no plan to develop one in the 
near future. These companies 
stated they avoid considering 
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T
he Open Compute 
Project was the creation 
of Facebook, initially for 

just Facebook but now, if we 
are to believe what we read, it 
is gaining traction (if not actual 
adoption) in the wider data 
centre market. 

The ‘project’ design can be 
found online and it covers the 
entire ICT and M&E stack, with 
the result being a data centre 
realisation that fits Facebook’s 
primary application perfectly. 
The question is, how many 
other data centre operators 
or business models are like 
Facebook? I suggest that the 
answer is very few.

Let’s review the main 
features and make some 
comments: firstly, the servers 
are bespoke 2U-high and 
fed with 12VDC from an 
in-cabinet rectifier and bus-
bar distribution system that 
is connected to a 240VAC 
facility-wide distribution. They 
were designed by Facebook 
and are perfectly adapted to 

the single application in terms 
of balance between compute, 
storage and I/O. The OCP 
design is also based upon 
achieving very high processor 
utilisation – something that is 
almost unheard of in wholesale 
collocation facilities, so will 
OCP only be suitable for cloud 
services offered by colocation 
providers?

I suggest that there are very 
few data centre operators that 
have the luxury of a single 
application, the technical 
resources to design their own 
hardware, the purchasing 
volume that can attract 
a contract manufacturer 
and (critically in my view) 
most users need ‘dealer’ 
support for sales, installation, 
commissioning and after-sales 
support. 

If your hardware has a 
problem, who are you going 
to call? Ghostbusters? This 
‘problem’ has perhaps started 
to be ‘solved’ by the established 
server OEMs announcing ‘OCP 

compliant’ hardware for sale, 
but I do not quite see how a 
link between the purity of the 
Facebook ICT load and general 
business applications can be 
met by such OCP hardware. 
Just think about the number 
of applications that run in a 
typical banking/finance facility 
(2,000-4,000?) compared 
with the single-bulk apps of 
Facebook/Instagram…

It remains to be seen if the 
mainstream server OEMs 
will offer 12VDC versions – 
particularly as the ICT cabinet 
design that must be applied 
is currently only suitable for 
Facebook’s own design. Where 
would a smaller user purchase 
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such cabinets with pre-
engineered copper bus-bar?

Then let’s consider why 
Facebook chose to use 12VDC 
voltage for the internal cabinet 
power distribution? The 
servers need tightly regulated 
12.1V and 5.1V for the mother-
board with <10ms zero-voltage 
tolerance so there is some 
logic in starting with 12VDC 
rectification and supporting 
it with a short-autonomy 
Lithium-ion battery-pack.

However, perhaps it is 
Google’s motivation that gives 
us clarity. Google has ‘joined’ 
the OCP initiative, even though 
its 48VDC cabinets that are fed 
from 277VAC distribution do 
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 Is the OCP solution suitable for every 
data centre? Certainly not the servers 
themselves but some M&E parts will, no 
doubt, find their way into the 
mainstream market

Is the Open 
Compute Project 
for everybody?
Ian Bitterlin considers whether OCP 
data centre design principles, already 
adopted by some of the hyperscalers, 
could benefit mainstream facilities
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not quite fit. But its motivation 
was made clear and can be 
heard on interviews available 
on YouTube. The design intent 
was to reduce power system 
losses by “avoiding multiple 
voltage changes and removing 
all those transformers”. 

Those transformers add 
electrical and cooling losses 
and create undesirable voltage 
distortion but, ignoring that, 
clearly, they are unavoidable in 
the traditional North American 
480V/60Hz three-wire systems 
with single-phase devices at 
120V and 208V where they are 
required to create a neutral 
close to the load. Add to that 
the slight reluctance to use 
transformer-less UPS in North 
America and it is easy to see 
why many North American 
white papers mention utility-
load power system efficiencies’ 
in the 86-88% range. 

In European four-wire 
systems, with a distributed 
neutral and the total adoption 
of transformer-less UPS, data-

centre power systems achieve 
94-95%, even with double-
conversion architecture. If line-
interactive and/or eco-mode 
UPS are used, that is lifted 
to 96-97%. Soon, in Europe, 
higher than 99% efficient 
double-conversion transformer-
less will be enabled by silicon-
carbide IGBT power switches. 
This is already available 
in Japan. When you get to 
99%, most (if not all) of the 
arguments in favour of DC 
servers fade away.

Cooling systems
Then we can consider the 
cooling system in the OCP 
basic design that is ‘direct’, 
where outside air is drawn 
in, filtered, tempered and 
humidified, before being fed 
into the ICT load. 

This type of cooling system 
requires ASHRAE allowable 
temperature and humidity 
envelopes (although the 
‘in-house’ server design 
obviously may circumvent 
ASHRAE involvement) and 
the end-result is the need for a 
wider range of ICT equipment 
inlet temperature, humidity 
that is quite hard to control 
in the critical space in some 
outside ambient conditions, 
and air-quality that is subject 
to a balance between filtration 
level and fan-power. 

Too high a filtration 
increases fan power 
dramatically but too low takes 
increasing risks with the ICT 
hardware. 

It is also only totally suitable 
for geographical locations 
where the outside air is usually 
cool, rarely hot and humid and 
relatively clean. 

Shutting the outside air ‘off’, 
for example in the event of 
extreme weather conditions 
(hottest day-of-the-year) or 
insect swarms, tree-pollen, 
smoke, chemical-spillage, 

gas-leaks etc, would be 
highly problematical for most 
mainstream data centres – and 
the direct systems (as opposed 
to indirect) are certainly not 
suitable for any city-centre 
locations with their usual low 
air-quality and traffic emissions. 
Generally, direct air systems 
are hardly more efficient than 
indirect (less than 1%) and 
indirect can be more efficient in 
some climates.

The need for a certain type 
of climate, clean-air, large space 
and an out-of-town location 
makes the OCP choice of 
cooling system unadoptable for 
most data centres, and certainly 
not for any form of ‘edge’ 
micro-facilities in city centres. 
The OCP cooling system also 
precludes any form of waste 
energy reuse, although we are 
still far from that being an issue 
in most mature data centre 
locations.

One consequence of higher 
server inlet temperature, 
higher humidity and poor 
air quality in combination is 
increased server failure rate 
caused by accelerated mother-
board corrosion. This is well 
documented in the ASHRAE 
Thermal Guidelines but both 
Facebook and Google do not 
suffer the consequences as 
they refresh their servers more 
frequently than the normal 
industry three to four years and 
before corrosion can take hold. 

Their server refresh rate 
takes full advantage of the 
exponential technology 
capacity growth curve 
(currently higher than the 
traditional +40% CAGR of 
Moore’s Law et al) and slows 
the rate at which they have to 
build new data centre space 
– a laudable example that the 
rest of the data centre industry 
should follow for energy 
consumption improvement.

The OCP design goes into 

fine detail – all in pursuit 
of a reduction in energy 
consumption. Many of these 
can be adopted in ‘normal’ data 
centres but some have limited 
application:

LED lighting, motion 
controlled, only saves a 
fraction of 1% of the data 
centre energy but the OCP 
takes that one step further 
and uses power-over-
ethernet to save copper 
cabling and provide enhanced 
controllability. 

A great idea, but does it raise 
the question of the lighting 
becoming part of the ICT load 
and (fractionally) improving 
the PUE? The OCP servers 
were deliberately designed 
to be 2U high, as opposed to 
the volume X86 pizza-box 
1U commercial products. The 
2U fans are far more efficient 
than the little 1U versions and 
it could be a positive (energy) 
step if the server OEMs 
followed suit and didn’t offer 
1U. However, the OCP design is 
smarter than that. 

The ‘cold-aisle’ in the OCP 
design is over-pressurised such 
that cooling air suppresses the 
(variable-speed) server fan 
speed to zero. Only the supply 
process fans are used (which 
are large diameter, back-curved, 
variable-speed and highly 
efficient), probably cutting the 
ICT power by 5-7% compared 
with a normal X86 box. 
However, this feature is not 
possible unless all the servers 
are doing the same workload 
all at the same time – an 
operating condition unheard of 
in an enterprise or collocation 
facility.

So, is the OCP solution 
suitable for every data centre? 
Certainly not the servers 
themselves but some M&E 
parts will, no doubt, find their 
way into the mainstream 
market. l

The need for a certain type of climate, clean-air, large space 
and an out-of-town location makes the OCP choice of cooling 
system unadoptable for most data centres, and certainly not 
for any form of ‘edge’ micro-facilities in city centres



The key trends to unlock significant 
bottom line benefits this year, including 
ditching subjective optimisation insights

M
uch more accessible 
data centre 
infrastructure 

management (DCIM), tighter 
‘edge’ integration, fully-sensed 
data centre environments, 
ditching subjective optimisation 
insights and greater input 
from other sectors are all set to 
unlock significant bottom line 
benefits in the next 12 months, 
according to EkkoSense’s chief 
technology officer Stu Redshaw.

“We believe there are 
multiple innovations that 
are ready to generate real 
advantages for data centre 
operators this year – 
particularly given the fact that 
even the best run data centres 
still have considerable cooling 
and thermal issues,” he says. 

“With cooling now 
representing around 30% of a 
data centre’s operating costs, it is 
more important than ever for IT 
teams to focus on monitoring, 
managing and maximising their 
data centre performance as 
effectively as possible.” 

The five key data centre 
optimisation trends identified 
by EkkoSense for 2019 are:

Availability of DCIM for the 
rest of us Effective data centre 
infrastructure management 
is a key requirement, so why 
do most traditional DCIM 
suite solutions seem to make 

it so hard? This year will 
see an increased focus on 
more accessible approaches 
that are simpler to use and 
that directly address the 
requirement to have all the 
right cooling, power and 
space strategies in place. So, 
if you are uncomfortable 
with over-complex DCIM 
or consultancy-led CFD 
approaches, you really do not 
have to go down the DCIM 
route when there are equally 
effective software as a service- 
(SaaS) powered solutions 
available that can now give 
you all the control you need to 
monitor, manage and maximise 
your data centres.

Greater focus on ‘edge’ 
integration Maximising your 
data centre performance is 
not truly achievable until you 
have successfully integrated all 
your operations – including all 
your different ‘edge’ micro and 
modular data centre activities. 
All too often, advanced 

M&E capacity planning and 
simulation capabilities have 
remained the preserve of the 
largest data centre halls and 
facilities. 

There is no excuse for this 
to remain the case in 2019, 
particularly as features such as 
SaaS access, wireless sensing 
and mobile network access 
let you apply the same best 
practice optimisation standards 
to all your data centre 
operations.

Fully-sensed data centres 
become a reality Only 
when data rooms are 
carefully mapped with all the 
appropriate data fields can 
operations teams gain a real-
time understanding of their 
data centre performance. 

To do this properly, 
EkkoSense estimates that more 
than 1,000 sensors are required 
for the typical data centre, 
enabling the measurement of a 
range of previously unknown 
factors including energy usage, 

missioncriticalpower.uk

heat outputs and airflow (above 
and below floors). 

Until recently this used to be 
a problem, due to the market 
cost of sensors. However, 
the introduction of low-cost 
Internet of Things-enabled 
wireless devices has changed 
the cost dynamic making new 
levels of sensing achievable.

Beyond subjective data 
centre performance 
optimisation judgements 
While data centre experts 
are able to build up a mental 
picture of the dynamic 
behaviour of any cooling 
system over time, the critical 
nature of today’s data centre 
operations means that cooling 
is just too important an issue 
to leave to the subjective 
judgement of expensive 
consultants. 

Having access to increasingly 
granular rack-level data 
provides operators with exactly 
the sort of data platform that 
is needed for true software-
enabled real-time decision-
making and scenario planning. 

Learning from other sectors 
to secure new insights into 
infrastructure management
Some of the challenges we are 
facing in the data centre and 
other built environments can 
be better addressed if we are 
smart about using innovations 
from other sectors. 

At EkkoSense, for example, 
3D data centre visualisation, 
immersive VR/AR engine and 
room builder capabilities draw 
directly on the latest gaming 
technologies. 

It is also learning from 
the geospatial data sector to 
help its customers populate 
their advanced data centre 
models by using advanced 
Lidar-enabled spatial mapping 
equipment. l
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With cooling now representing around 30% of a 
data centre’s operating costs, it is more important 
than ever for IT teams to focus on monitoring, 
managing and maximising their data centre 
performance - Stu Redshaw, EkkoSense

Five steps to 
improve data centre 
performance in 2019 





T
he Public Power 
Corporation (PPC) of 
Greece contacted Alcad 

to replace the backup batteries 
at Megalopolis B, a 300MW 
coal-fired thermal generating 
unit in the Peloponnese. 

As the biggest energy 
producer and supplier in 
Greece, PPC has approximately 
7.4 million customers and 
accounts for almost 85% of 
Greek generating capacity. This 
is made up from conventional 
thermal and hydroelectric and 
other renewable generators. 

Megalopolis B is part of a 
facility with a total of 1,140MW 
thermal generation.

The replacement of time-
served assets in plant such 
as Megalopolis B can be 
challenging, especially as new 
equipment is rarely a like-
for-like substitution for the 
original. Many factors may 
have changed since the original 
installation such as building 

codes and minimum technical 
requirements. 

The main priority of this 
replacement was to ensure 
that there was a safe, reliable 
and long-lasting backup power 
supply, capable of functioning 
in a hot and seismically active 
environment. 

Choosing the right system
The selected battery system 
needed the ability to provide 
backup for mission critical 
equipment for more than eight 
hours. This includes switchgear, 
oil pumps and lighting, as well 
as safe shutdown of equipment 
and a controlled transition to 
backup power generation.

While there are many 
potential battery systems 
across Alcad’s battery range, 
the selected system comprises 
680 cells in two identical arrays 
of MB765P batteries. Alcad 
took into consideration PPC’s 
requirements for power, voltage 

and duration when deciding 
which battery solution would 
be most suitable. 

In order to identify the 
best possible size battery for 
Megalopolis B, Alcad used 
its BaSics (battery sizing and 
configuration system) software 
tool. This tool is designed to 
help engineers in optimising 
their sizing calculations. It 
also helps to select the correct 
battery for the specified 
application and create the 
optimum battery layout for 
the available battery room, 
as well as calculate the heat 
generated by the batteries and 
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the ventilation required.
The MB765P batteries are 

ideal for providing backup 
power for a mix of high-power 
and low-power sustained 
loads at industrial sites. 
This includes power plants, 
substations and oil and gas 
facilities. Benefits include 
reliability and high resistance 
to shock and vibration, which 
is especially useful to withstand 
earthquakes.

The cells have a relatively fast 
recharge time due to their high 
chargeability. They can recover 
at least 80% of their capacity 
in 15 hours under float charge 

MCP February 2019

STANDBY POWER22

Developing 
resilient power: 
ovecoming 
seismic activity
George Charalampous discusses Alcad’s 
role in ensuring the Megalopolis B power 
station in Greece has reliable backup power. 
He explains how batteries have been 
developed to overcome the challenges of a 
hot climate and seismic activity 
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conditions after a full discharge. 
A nickel technology battery 

system was also chosen due 
to the climate at Megalopolis 
B. Even though there is 
ventilation in the battery room, 
the temperature varies from 
15°C to 30°C as there is no air 
conditioning. Therefore, it is 
vital that the chosen batteries 
can withstand extreme 
temperatures over a long life-
time and operate reliably at 
+30°C. 

Nickel technology batteries 
are more resilient than lead-acid 
in the heat. At +20°C nickel can 
last 20 to 30 years whereas lead-
acid will only last up to 10 years. 
However, if the temperature 
reaches a constant +30°C, 
nickel batteries last 16 years 
but lead-acid only up to five. As 
the temperature increases the 
gap widens between these two 
technologies.

Earthquake disruption
Earthquakes can be extremely 
disruptive in terms of power as 
shaking and rupturing of the 
ground can cause damage to 
structures and power generation, 
transmission and distribution 
assets, potentially leading to fire 
and electrical surges.

Backup batteries are vital to 
allow for the safe shutdown 
of equipment and clearing 
of faults. They also ensure 
the availability of control 
and monitoring equipment. 
Earthquakes are common in 
Greece, due to it being located 
at the intersection of several 
tectonic plates, so backup 
power is especially important.

Engineers use peak ground 
acceleration (PGA) as the 
basis of anti-seismic designs. 
Semicom GP Hellas, Alcad’s 
authorised agent in Greece, 
supplied a battery installation 
with the ability the survive 
an earthquake with a PGA of 
0.2g. This is higher than the 
guidelines published by the 
Greek government, which state 

that building and structures 
around the town of Megalopolis 
should be able to withstand at 
least 0.16g. 

Semicom GP also designed 
a new floor plan arrangement 
for the new batteries, racks 
and power cables, as well 
as supplying, installing, 
commissioning and testing the 
new battery system. 

The project called for 
complete decommissioning 
and dismantling of the existing 
battery system and battery racks 
and replacement with the new 
battery solution. The Alcad MB 
batteries have high mechanical 
strength and robustness, 
with an internal steel plate 
structure and polypropylene 
outer casing. These features 
mean that the cells themselves 
are tough and robust and can 
withstand vibrations, shock 
loads and mechanical impacts. 
This is especially important 
for applications requiring 
earthquake proof racks, which 
have larger support components 
and additional cross-bracing 
compared to standard racks. 

The battery room was 
located in the top floor of a high 
building without elevators. Each 
of the 680 new cells weighs 
about 40kg, so without a lift this 
was challenging. 

The first phase involved 
breaking through an external 
wall of the battery room, and 
a temporary lift was then 
installed. The power cables 
were then rearranged to match 
the new floorplan, and the 
new batteries were installed, 
connected and commissioned. 
Once the installation was 
complete, the outer wall was 
replaced with new brickwork. 

Semicom GP used a team of 
six technicians working 10-hour 
shifts to ensure that the work 
was successfully completed 
within the two-week time frame 
of PPC’s planned outage for the 
plant. The battery system has 
now been in operation for more 
than a year and is operating as 
expected, as further evidence 
of the performance of Alcad’s 
technology. l

George Charalampous is Alcad’s 
ME area sales manager 

The battery system at 
Megalopolis B comprises 
680 cells in two identical 
arrays of MB765P batteries 
plus a nickel technology 
battery system

Sponsored column

A new state-of-the-art digital 
demonstrator facility provided 
by ABB opened at Imperial 
College’s Energy Futures Lab 
in January. Researchers and 
students are now using the 
demonstrator to develop their 
knowledge by mimicking the 
behaviour and reactions of real-
life power networks. 

Operators of today’s power 
grids are integrating technologies 
such as digital substations, 
which make use of super-fast 
communication over fibre-optic 
cables instead of many individual 
copper communication cables 
between individual pieces of 
equipment. In addition, they 
are adopting digital tools such 
as asset management systems 
and network control systems to 
enable the energy transformation. 

These technologies are 
essential to allow ever-greater 
integration of renewable energies, 
energy storage, changing patterns 
of consumption and behind-
the-meter equipment such as 
domestic energy storage and 
electric vehicle (EV) charging 
stations. 

ABB’s digital energy 
demonstrator is part physical 
equipment, to give students 
hands-on experience of real-
world technologies, and part 

simulation to offer experience 
of larger assets and entire 
networks. The facility represents 
an investment of more than £1m 
and features integration of IT and 
Operational Technology included 
within a digital substation with 
examples of digitally-enabled 
switchgear, communication 
networks, as well as control and 
automation systems based on 
ABB Ability. It will enable students 
and researchers to model the 
behaviour of power networks, 
identify potential issues and solve 
them offline in safe and controlled 
conditions. 

As the focal point for energy 
research across Imperial College 
in London, the Energy Futures 
Lab is the ideal home for the 
demonstrator as it coordinates 
multi-disciplinary research and 
has an extensive network of 
energy researchers. The facility is 
a training ground for researchers 
and students to test how different 
elements of energy systems 
interact with each other and how 
they are affected by external 
factors such as the impact of 
changes in weather on renewable 
energy production, unexpected 
equipment outages or shifting 
demand patterns. 

Learn more at abb.com

Digital energy 
demonstrator 

to inspire future 
engineers

The ABB-Imperial digital energy demonstrator is a training ground for the 
grids of the future



Eaton reports pilot success 
for UPS-as-a-reserve 
Louise Frampton recently caught up with Eaton’s Mike Byrnes and learned how UPS-
as-a-reserve has been received by the data centre sector since its initial launch 

T
wo years ago, Eaton 
announced its move into 
developing technology 

that would enable participation 
in demand-side response (DSR) 
and set its sights on engaging 
data centres with the concept 
of UPS-as-a-reserve’ (UPSaaR). 
The aim was to enable data 
centres to contribute to 
renewable energy, by helping to 
stabilise the grid, while earning 
revenue from their power assets. 

The sector, historically, 
has been reticent about DSR, 
however, and many data centre 
providers have expressed 
concerns over the perceived 
‘risk’. With few publicised cases 
to allay their fears, the sector 
has been slow to come on board, 
but attitudes are now starting 
to thaw. Eaton’s Mike Byrnes 
says that UPSaaR is showing 
increasing promise and a pilot 
project in Norway has proven 
that the concept can be rolled 
out to data centres without 
impacting resilience. 

Byrnes revealed that 
Basefarm, a Norwegian data 
centre company, has trialled 
the service as part of a project 
led by Statnett, a Norwegian 
transmission system operator, 
and Fortum, a leading energy 
provider in the Nordic and 
Baltic countries. 

As part of the project, Eaton 
93PM and Power Xpert 9395P 
UPSs were upgraded with 
UPSaaR functionality. This 
capability enables data centre 

operators to work with energy 
providers to momentarily 
reduce the power demands of 
the data centre and even return 
power to the grid. 

During the pilot, the UPSs 
were tested during a power 
plant failure that caused 
instability in the grid. The 
data centre reserves were the 
quickest to activate, providing 
the desired power impact in 
far less than the required two 
seconds, and faster than other 
reserves connected to the 
grid, such as pumps, industrial 
consumption and electric 
vehicles.

The pilot has proved that 
energy storage in data centres is 
a viable and fast-acting means of 
reserve to balance power grids 
and does not impact the UPS’s 
primary function of securing 
data centre loads. 

“Grids have stability issues 
for frequency, due to the 

increasing use of renewables, 
and the UPS is like the first 
responder – the ‘paramedic’; it is 
the digital interface. The testing 
we have undertaken is going 
extremely well. Any fears over 
risk, expressed by customers, 
have been allayed from an 
engineering perspective, but 
also in terms of having a secure 
software connection back to the 
aggregator,” commented Byrnes.

Having completed successful 
pilot projects in the UK and 
Scandinavia, the UPSaaR 
concept is now ready to be 
offered to DSR markets as a 
retrofit solution or as inbuilt 
functionality in new data 
centres. According to Eaton’s 
estimates, a data centre could 
potentially earn ¤50,000 per 
MW of power allocated to grid 
support per year, depending 
on the local market. However, 
revenue streams do not appear 
to be the motivating factor, 

according to Byrnes.
“We pitched this 

concept two years 
ago as offering 

‘easy revenue’, 
but what we have 
discovered is 

that the main 
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driver is not around revenue 
but sustainability. A CTO from 
a very large facility commented 
that the greatest risk to the 
business is the fact that the 
data centre is a burden on the 
grid by virtue of its presence, 
size and capacity. As this 
contributes to the risks of grid 
frequency, helping to stabilise 
the grid through UPSaaR helps 
to mitigate risk…Eaton has also 
partnered Microsoft on the 
development of dual purpose 
UPS, in the US, and it is all about 
sustainability,” commented 
Byrnes.

He highlighted further 
emerging trends in the data 
centre sector including growing 
interest in replacing diesel 
generators with batteries, as 
well as increasing demand for 
microgrids. A growing number 
of number of data centres are 
seeking independence from the 
grid, particularly in countries 
that have been hit by extreme 
weather events in recent years. 
Modular solutions are also 
gaining traction, according to 
Byrnes, and this is being driven 
by the rapid growth of the 
colocation market. 

“It is a great time to be in the 
data centre market. Not only 
has there has been growth in 
the hyperscale space, but the 
hyperscalers have also had an 
impact on the colocation sector. 

“This has led to a number 
of things: there is a need to 
move fast as there is a lot of 
competition in the market; and 
there is a need for infrastructure 
that is right-sized and delivered 
on time. This is driving the pace 
of innovation – not just in terms 
of what we do, ie the technology, 
but also in terms of how we do 
it. This is driving increasing 
interest in modular designs,” he 
concluded. l
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Data centres can help 
balance power grids 
and earn revenues 
through UPS-as-a-
reserve

We pitched this concept two years ago 
as offering ‘easy revenue’, but what we 
have discovered is that the main driver 
is not around revenue but sustainability 
Mike Byrnes, Eaton





I
P House is a specialist 
supplier of high-performance 
colocation data centre 

services. Located at the edge of 
London’s financial district and 
situated next to the Docklands, 
its main facility was previously 
owned by a telecommunications 
provider. 

IP House has refurbished 
the facility as a cloud and 
carrier-neutral data centre 
with superfast internet speeds 
ranging from 10Gb/sec to 
100Gb/sec, making it the perfect 
high-performance solution 
for customers dependent on 
connectivity to business-critical 
applications. 

As a colocation provider, 
whose target customers are in the 
finance, gaming and managed-
services industries, IP House 
has to adhere to the highest 
standards of uptime, security 
and resiliency. It has designed 
and built the communications, 
power and cooling infrastructure 
at its London facility to provide 
a competitive and customer-
focused colocation service. 

“Uptime, security and 
service availability are our main 
priorities,” explains IP House 
operations and commercial 
manager Vinny Vaghani. 

“With today’s businesses 
dependent on instant 
connectivity to critical 
applications hosted in the facility 
and a demand for technology 
that’s always available, our clients 
cannot tolerate any downtime or 
disruption.”

To offer high-end services 
while remaining price-
competitive, the company follows 
a ‘pay as you grow’ deployment 
strategy, scaling up to add 
infrastructure to satisfy customer 
demand. The 15,000 sq ft facility 
has two technical data suites, the 
first of which is now operational, 
with plans for the second to be 
brought online in the future. 

Solution approach
Understanding IP House’s need 
for a scalable, resilient and secure 
data centre solution, APC’s Elite 
Partner Comtec Power worked 
with the company to deliver a 
retrofit and upgrade project. 

Working with Comtec 
enabled IP House to design and 
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build the data centre to meet 
the requirements for Tier III 
classification. “Their insight 
and experience played a critical 
part in the company’s decision 
making,” says Vaghani, “ensuring 
that our future clients would 
continue to benefit from the most 
innovative technology solutions 
available in the market.”

“Comtec’s expertise in design 
and build was unparalleled and 
invaluable,” he continues. “It’s 
familiarity with data centre 
technology and proactive 
approach to customer support 
during the initial stages was one 
of the key reasons it was selected 
to work with us.”

Vaghani continues: “As the 
newest colocation market 
entrant, we wanted to 
acquire and leverage both the 
experience and expertise of the 
partners supplying our critical 
infrastructure. We’ve always 
had a great relationship and 
single point of contact via Ian 
Gregg, Data Centre Specialist at 
Comtec Power. This meant that 

at every stage of the project we 
were able to communicate our 
requirements with someone who 
understood our objectives from 
the customer’s perspective. That 
level of service was outstanding 
and is something they continue 
to provide us to this day.”

The data centre contains a 
wide range of infrastructure 
solutions including Schneider 
Electric’s Symmetra UPS, 
deployed in an N+1 configuration 
with 4x 500kVA to deliver 
rapidly scalable and resilient 
power options. In addition, 
Schneider Electric’s EcoStruxure 
IT DMaaS platform was selected 
for 24/7 advanced monitoring, 
management and data-driven 
insights.

“From the design stages 
through to the deployment of the 
first pod, our focus has always 
been built around three core 
principles,” says Vaghani. “The 
first was to partner with industry-
leading vendors, which ensures 
we deploy the most reliable 
and innovative technology 

solutions. The second was to gain 
accreditations that would reflect 
our commitments to uptime, 
security and resiliency. The third 
was to develop a reputation for 
customer service excellence.” 

The company has deployed 
hardware and software products 
from Schneider Electric’s 
EcoStruxure for Data Centers 
architecture, which is comprised 
of three levels: connected 
products; edge control software; 
and cloud-based apps/analytics/
services. 

IP House’s infrastructure 
deployment strategy is based 
around modular growth, using 
components of Schneider 
Electric’s EcoStruxure for Data 
Centers Architecture to scale up 
and add capacity as customer 
requirements demand it. 

Suite A is comprised of 192 
racks, all of which are Schneider 
Electric’s 48U NetShelter SX 
enclosures. These are larger 
than the standard industry size 
and allow the company to offer 
higher power densities and 

IP House provides high performance 
colocation data centre services to customers 
for whom uptime and availability are 
essential. Adopting a pay-as-you-grow 
approach to deployment, the company 
needed to build its capabilities in a modular, 
scalable manner to match customer demand 

How IP House 
delivers on 
uptime goals   
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and installed with the expert 
partnership and guidance of its 
Elite Partner Comtec Power.”

Advanced management
Schneider Electric’s 
StruxureWare for Data Centers, 
data centre infrastructure 
management (DCIM) software 
enables the infrastructure 
equipment to be monitored and 
managed from a “single pane of 
glass”, while providing seamless 
integration with the company’s 
building-management software. 

IP House makes use of several 
Schneider Electric software 
modules including Data Center 
Expert, which monitors alarm 
notifications and manages the 
physical infrastructure, reporting 
on availability, temperature, 
humidity and airflow to provide 
instant notification of any faults. 

In addition, the company 
uses the StruxureWare for Data 
Centers Data Center Operations 
Colocation Module to map the 
facilities physical infrastructure, 
plan future capacity, manage the 
network and map airflows to 
ensure sufficient cooling. 

Other benefits include the 
ability to model effects of 
changes in cooling equipment to 
the data centre environment and 
anticipate its potential impact on 
customers. 

The final component of IP 
Houses software solution is 
Schneider Electric’s EcoStruxure 

IT; a vendor-neutral datacentre 
management as a service 
(DMaaS) architecture, purpose-
built for the hybrid IT and data 
centre environments. It provides 
global visibility from anywhere, 
at any time and on any device, 
and delivers data-driven insights 
into critical IT assets, which 
helps customers mitigate risk and 
reduce downtime. 

Ultimately, the combinations 
of Schneider Electric’s power 
and UPS systems, high-density 
racks and DCIM help deliver the 
resilience required for IP House’s 
Tier III data centre. 

“We particularly liked the 
vendor neutrality aspect that 
Schneider Electric’s EcoStruxure 
IT system offers,” says Vaghani. 
“We can integrate it with any 
equipment that communicates 
over standard TCP/IP protocols 
and manage the entire data 
centre using the same solution. 
Previously, the monitoring 
systems were completely 
separated. Integrating them 
all into one platform gives us 
enhanced reporting and the 
ability to make data-driven 
decisions.”

In addition, the EcoStruxure 
IT Mobile Insights Application 
allows updates to be sent to 
mobile devices at remote 
locations, allowing the facility to 
be monitored 24/7 by both staff 
and field by service engineers. 
Comtec Power remains linked 
to the IP House facility via the 
application and has the ability to 
monitor the same alerts in real-
time, providing expert support 
in the face of downtime or an 
unplanned event. 

“Our customers are always 
interested to know how we’re 
using Big Data analytics and 
advanced software to control 
and monitor the environment,” 
concludes Vaghani. 

“They know that our 
infrastructure is proactively 
monitored and the response 
is immediate in the event of 
an unplanned alert. None of 
this would be possible without 
utilising EcoStruxure. It’s been 
an important factor in our 
decision making and one that 
we believe will benefit both our 
customers and business, long-
term.” l

Our customers are always interested to 
know how we’re using Big Data analytics 
and advanced software to control and 
monitor the environment
Vinny Vaghani, IP House

system that would give us the 
flexibility to add capacity to Suite 
A and Suite B in two phases,” 
Vaghani continues. “As part of 
the retrofit, we deployed two 
Schneider Electric Symmetra 
PX UPS systems, which provide 
us with the perfect mix of 
modularity and scalability, while 
protecting our customers from 
downtime.” 

Symmetra PX allows backup 
power to be added in smaller 
increments of 25kW, up to the 
maximum 2MW capacity that is 
envisaged for Data Suite A. Once 
operational, Suite B will have its 
own independent plant room 
with a separate utility feed and 
an additional 320 racks, bringing 
the total to 512. 

The power distribution 
system in Data Suite A also 
comprises connected products 
including transformers, rack 
PDUs (power distribution units) 
and switchgear. The PDUs were 
chosen in part because they 
provide intelligent monitoring, 
outlet switching, tool-free 
mounting and has the ability to 
integrate with NetBotz sensors. 

“The original facility had 
only a single power distribution 
system,” continues Vaghani. “As 
part of the retrofit, we deployed 
a truly diverse power feed via 
the addition of a secondary 
switchgear that mirrors the 
first. The new switchgear was 
supplied by Schneider Electric 

more scalability or space for IT 
equipment to customers. 

High-density racks maximise 
the use of available space in the 
data centre and also facilitate 
the use of containment solutions 
for efficient cooling operations, 
both of which result in energy 
efficiency and ultimately, reduced 
operating costs. 

“Our market research revealed 
that demand among our target 
customers was for higher rack 
densities,” says Vaghani. “IP 
House can provide peak power 
densities of 6kW/rack without 
making any modifications to our 
core infrastructure. 

“We can maintain an average 
power density of 4kW per rack 
and by making changes to the 
local circuit breakers we can 
offer even higher power densities 
of up to 14kW/rack.” 

When planning to upgrade 
the existing data centre, one of 
IP House’s main priorities was to 
prepare the facility for scalable, 
modular growth. “We needed 
a resilient power distribution 



Understanding causes  
of data centre failures
Nils Gerstle from Collaboretix Enterprise Consulting warns 
that too many data centres operate in a ‘reactive mode’

D
ata centre failure can be 
described as a critical 
failure of any of the 

elements constituting the data 
centre and impacting the entire 
facility. These may include many 
components, from electrical 
to HVAC. However, the main 
causes of data centre failures are 
difficult to substantiate, because 
data availability is skewed. 
Few companies fully admit to 
failures, their causes and their 
extent and do not report on 
them publicly. 

Top causes of failure
Nevertheless, three top causes 
of failures have been observed 
during our 20 years of 
experience: incorrect design or 
build, lack of monitoring, and 
incorrect human response. The 
objective is not to drill down 
into the detail of items such 
as HVAC, power, security or 
monitoring, but to understand 
the core principles, which will 
help avoid the failures to begin 
with.

• Design or build: When 
the core purpose of the data 
centre is not clear to all parties 
involved (such as the difference 
in designing for three versus 
five nines), specifications will 
be inaccurate, impacting the 
design, and it will thereby fail to 
meet the actual requirements. 
As a result, even if the data 
centre is built exactly to the 
designed plans, it will fail in its 
required delivery. 

The solution is to have a 
clearly defined requirements 
document, outlining the exact 
purpose and expected delivery 
of service. All departments 
in the organisation must be 
involved in the process and 
sign off. A variation of this 
problem occurs when short-
cuts are taken for budgetary 
reasons and the data centre 
is not built according to plan. 
Both scenarios can lead to an 
imminent failure of the data 
centre.
• Monitoring: Monitoring 
and reporting are the key to 

data centre health. If designed 
correctly and in accordance 
with the core purpose, potential 
future failures can be reported 
on, long before they impact 
the data centre. Businesses 
cut corners here. Monitoring 
equipment and particularly 
software, require a considerable 
capital investment. The key is 
the ability to be proactive, as in 
expecting a failure, monitoring 
for it, and thus being prepared 
for it, so as to reduce downtime. 

Ideally, data centre managers 
should be in a position to be 
able to accurately predict 
a failure. While this comes 
with experience, there are a 
significant amount of products 
that can help with this. A 
good example relates to UPS 
batteries. Monitoring, reporting 
and having a correct baseline 
on voltages and temperatures, 
based on load, can build a good 
picture on the health of batteries 
and their potential point of 
failure.
• Human: This is not a 
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new cause. However, in our 
experience people do not 
understand the real cause of the 
‘human factor’ in data centre 
failures. It is often referred to 
as human error. This is only 
half the story. The question is 
not if the response was correct 
or incorrect, but rather why 
the person responded the way 
they did. The crux here is that it 
is usually due to lack of correct 
training and relevant experience. 
If you train the wrong response 
or have incorrect processes 
or procedures, the response 
may be ‘as trained’ versus ‘as 
needed’. This can lead to an 
incorrect response and a data 
centre failure. The solution is 
to use experienced personnel, 
who are trained regularly on the 
correct response in a respective 
scenario. 
• Involve the experts: Here 
too, companies cut corners due 
to expense and time. 

Characterising resilience
Data centre resilience is 
characterised by three different 
approaches:
• Reactive data centres: 
Many companies operate their 
data centres in reactive mode, 
responding only once a failure 
has occurred, when it is too late, 
resulting in disaster. 
• Evolving data centres: 
These operate in proactive 
mode, actively monitoring 
and instantly responding in 
real-time, reducing downtime. 
However, they still miss their 
service level agreements.
• Evolved data centres: These 
operate in predictive mode – 
accurately predicting a failure, 
responding to it long before it 
impacts uptime and replace or 
repair ahead of failure.

Ultimately, if companies 
want to avoid failures, they 
need to accurately table 
requirements, design according 
to the desired outcome and 
involve all departments in the 
business and obtain consensus. 
They must build according 
to the plan, without cutting 
corners, monitor accordingly 
and become predictive. Lastly, 
data centre operators must 
employ experienced staff and 
train them accordingly. l

MCP February 2019

DATA CENTRE INFRASTRUCTURE28





Data centres cannot 
afford to ignore 
EU Code of 
Conduct

John Booth, an independent sustainable ICT 
consultant and managing director of Carbon3IT, 
continues his discussion of the EU Code of Conduct 
for Data Centres (Energy Efficiency) and offers an 
insight into the guidance 

I
n my previous article in 
December, I looked at 
the EU Code of Conduct 

for Data Centres (Energy 
Efficiency) backstory, that is to 
say why the code was written 
in the first place. Readers will 
recall that back in 2008, the 
projected energy consumption 
was forecasted to reach some 
104TWh in 2020 and that 
recent reports indicate that we 
have actually exceeded that by 
about 30TWh, bringing the total 
to 135TWh, although there is 
some doubt about this figure 
as we still do not know how 
many data centres there are in 
the EU, various organisations 
put the figure at about 10,500, 
a mixture of public, private and 
commercial operators.

That figure is also at 
odds with global data that 
postulates that the global 
energy consumption is around 

465TWh, but it appears not to 
include MEA (Middle East and 
Africa, APAC (Asia Pacific) or 
LATAM (Latin America) data. 
Clearly some work still needs to 
be done.

So, back in 2008, the EU Code 
of Conduct for Data Centres 
(Energy Efficiency) was created. 
It comprises two elements: 
the first is the best practices 
themselves; and the second is 
a participation scheme, where 
operators commit to adopt 
the best practices and more 
importantly provide energy 
data on an annual basis and 
where companies providing 
consultancy services, those in 
the supply chain, academic 
institutions, end users and 
trade bodies, can endorse the 
code of conduct to their clients. 
Currently there are more than 
150 participants or prospective 
participants comprising more 

than 370 data centres and 300 
plus endorsers.

Best practices
The best practices consist of  a 
number of sections. The first 
is document information and 
provides information on the 
document version history, the 
release history and finally the 
authors. Section two provides 
information on the role of 
the best practices, expected 
minimum best practices, 
application and assessment, the 
value of the practices (each best 
practices has a number (1-5) 
associated with it, this is not for 
scoring purposes and is actually 
used to give an indication of 
how beneficial the use of the 
practice is, so the biggest impact 
would be for a best practice with 
a value of five, and the least for 
a best practice of one, although 
lower values usually have a 
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sustainability focus rather than 
an energy focus. 

The rest of section two details 
the applicability of expected 
practices, types of participants, 
partial participants (those who 
do not have full control of the 
entire facility and may be either 
a colocation provider or tenant, 
where they are expected to 
‘endorse’ an activity to clients or 
providers depending on type), 
guidance, areas of responsibility 
and, finally, a guide to 
‘implement or endorse’.

The meat of the best practices 
document can be found in 
sections three to nine, with 
some guidance on future best 
practices in sections 10 and 11.

Section three relates to 
utilisation, management 
and planning and covers 
organisational groups, general 
policies, and resilience level 
and provisioning; section four 
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Data centres cannot 
afford to ignore 
EU Code of 
Conduct

covers IT equipment and 
services; section five covers 
cooling; section six covers 
data centre power equipment, 
section seven covers other 
data centre equipment; section 
eight looks at the building itself 
and introduces some design 
guidance for physical layout, 
geographic location and the use 
of water; section nine covers 
monitoring and measurement; 
and section 10 provides an 
indication of new minimum 
expected best practices for 
the following year’s version 
which may include optional 
best practices that we (the 
committee) feel are now mature 

enough for inclusion.
The final section is items that 

are under consideration. These 
may include best practices 
that are not mature enough 
for general use. Currently, 
utilisation targets and the 
further development of software 
efficiency metrics are listed.

Any organisation is free to 
download the best practices 
document for use, although 
we would prefer that they 
also become a participant and 
provide energy data on an 
annual basis. The application 
process is very simple and all 
the documents can be found 
at https://ec.europa.eu/jrc/en/

energy-efficiency/code-conduct/
datacentres

Two documents are required 
for new participants, the 
application form and the best 
practices spreadsheet. Only one 
application form is required for 
endorsers although they are 
expected to provide an annual 
update on their ‘endorsement’ 
activities and this could include 
an EUCOC section on their 
website or the use of the 
EUCOC logo on marketing 
material.

Awards
Every year, we review all new 
participants and make an award 
to the organisations that have 
provided the associated best 
practices spreadsheet listing 
their adoption of the best 
practices and their baseline 
energy data. The method used is 
completely impartial, and covers 
the amount of best practices in 
use, and a review of the energy 
data. This year, being the 10th 
anniversary, we reviewed all the 
participants (around 350) and 
made some additional awards 
for the continued improvement 
and use of the code. Previous 
winners include Google, IBM, St 
Andrews University, 6 Degrees 
Group and ARM.

The committee
The committee consists of 
selected participants, endorsers, 
trade bodies and international 
observers (namely the Green 
Grid, CEN, and the ITU) 
and every year we 
review the current 
document, review 
submissions for new 
best practices, discuss 
wider participation 
and issues surrounding 
potential legislation.

Global reference
The EUCOC has also been used 
or referenced in other regional 
data centre energy efficiency 
schemes, such as the ITU 

series, the development of the 
Singapore Standard 564 and 
the US DCEP programme. The 
EUCOC is referenced in the Eco 
Management and Assessment 
Scheme (EMAS) and has been 
published as a Technical Report 
as part of the EN50600 series.

It is also referenced in the 
UK Climate Change Agreement 
for Data Centres and will be 
part of an impending French 
initiative (details not known at 
time of publication). As such, 
the best practices have truly 
become a global reference 
document and is increasingly 
used in tender documents and 
frameworks to dictate minimum 
energy efficiency requirements 
by end users in both the public 
and private sector for new 
builds, colocation and hosting. 
It appears that by using the 
EUCOC and participating in 
the scheme, operators may get 
a commercial advantage over 
those that are not in the scheme.

Summary
The EUCOC provides every 
organisation with a data centre, 
a series of best practices that can 
make a real difference to your 
energy consumption/carbon 
taxes and if some of the optional 
best practices are taken up, a real 
cultural and operational step 
change for your organisation. 
With energy costs forecasted to 
rise and the potential threat of 
legislation, the real question is: 

“Can you take the risk 
of not using the 

EUCOC?” l

With energy costs forecasted to rise and the potential threat of 
legislation, the real question is, can you take the risk of not using 
the EU Code of Conduct for Data Centres?

John Booth 
is the 

chair of the 
BCS Green 

IT, and chair 
of the Data 

Centre Alliance’s 
Energy Efficiency and 
Sustainability SIG. 
He is also the principle 
reviewer of applications 
to the EUCOC, sits 
on the best practices 
committee and is 
present on the BSI 
TCT7/3 committee that 
develops the EN50600 
standards.



Unknown world 
will ‘eat you alive’ 

T
here is an “unknown 
world” beyond the 
walls of the enterprise 

data centre; operators are 
falling behind the times, say 
experts, missing out on huge 
cost savings and failing to 
achieve significant reductions 
in energy through technology 
innovation. John Laban from 
the Open Compute Project 
believes the sector is being held 
back by a lack of awareness of 
the technologies being used by 
Facebook and other leaders in 
the hyperscale space. 

Speaking to delegates at 
Data Centres Ireland, he 
warned: “The industry you are 
in belongs to the last century 

– things are changing. It is all 
about being collaborative… An 
unknown world is about to eat 
you alive.” 

The revolution Laban refers to 
is the Open Source movement. 
One of the main drivers behind 
this approach has been social 
media giant Facebook.

Following rapid growth 
in its popularity, Facebook 
realised that it had to rethink 
its infrastructure and set out 
to design the world’s most 
energy efficient data centre. 
The decision was taken to 
design and build the company’s 
infrastructure from the 
ground up, including software, 
servers, racks, power supplies 

and cooling. The result was 
a facility that was 38% more 
energy efficient to build and 
24% less expensive to run. 

In 2011, Facebook shared 
its designs with the public 
and, along with Intel and 
cloud computing company 
Rackspace, investment bank 
Goldman Sachs and billionaire 
Andy Bechtolsheim, launched 
the Open Compute Project. 

Today, the social media 
company has become a pioneer 
in technology within the data 
centre space, looking at areas 
such as virtual and augmented 
reality, artificial intelligence 
and connectivity. 

“Our scale is huge – we 
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have to serve billions of people 
around the world using our 
platforms; so we have to be 
reliable,” comments Niall 
McEntegart, Facebook’s data 
centre site operations director 
(EMEA). 

“We provide free services, 
and we intend to keep them 
that way; so we have to run 
extremely efficient and cost-
effective infrastructure or we 
would go out of business.” 

McEntegart explains that this 
was a key driver for the Open 
Compute Project: “We realised 
our approach in the data centre 
space just wasn’t going to cut it 
long term and keep up with our 
pace of growth.” 
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Open Compute Project’s  
John Laban says a ‘hidden 
revolution’ is set to dominate 
the data centre sector. But does 
the industry know it is coming? 
Louise Frampton reports
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using as your IT load. But the 
really useful work is focused 
on what the IT load is actually 
doing. 

“Production facilities around 
the world have talked about 
‘sweating their assets’ for years. 
This is where the next great 
opportunity is – it is about 
how we sweat our servers 
and network to do as much 
useful work as they can. This 
is both for the hardware and 
the compute side, but also 
in terms of the applications. 
There are huge opportunities 
for efficiency gains.”

In a few short years, 
Facebook went from breaking 
ground on its first data centre 
to becoming a company with 
an enormous infrastructure 
footprint around the world. 
This includes a significant 
footprint in Ireland. 

In November 2018, the 
company announced plans to 
expand its investment in the 

If you look at the efficiency of an OCP data centre, it makes all 
the traditional enterprise data centres look pathetic. This is why 
they are closing at 10% per annum… Whatever market Open 
Source enters, it eventually dominates

region by acquiring a long-term 
lease of 5.6ha in Ballsbridge for 
a new campus development 
at the Bank Centre. This also 
followed the construction of 
Facebook’s ¤300m data centre 
park in Clonee, Co Meath, 
which opened in September 
2018.

This rapid expansion has 
been supported through 
efficiency gains and Facebook 
estimates that, since using 
OCP hardware and designs, it 
has saved enough electricity 
to power 287,000 homes for a 
year. 

Renewables and OCP
Facebook is now combining 
the efficiencies gained through 
OCP with a strategy around 
the use of renewable power. 
Since its first purchase of wind 
power in 2013, Facebook has 
signed contracts for more than 
3GW of new solar and wind 
energy, including more than 
2,500MW in one year (for 
the period of August 2017 to 
August 2018). 

In 2015, the company set 
a goal of supporting 50% of 
its facilities with renewable 
energy by 2018. It achieved this 
goal a year early, reaching 51% 

clean and renewable energy in 
2017.

 “By 2020, we plan to use 
100% renewables for our data 
centres and corporate offices.
We are not just buying credits, 
we are actively investing in 
new renewables,” comments 
McEntegart. 

In May 2018, Facebook 
announced it had invested in 
300MW of new wind energy 
in the Nordics market. Wind 
power was chosen to supply 
100% of Facebook’s data 
centre in Odense, Denmark, 
and a portion of its campus in 
Luleå, Sweden. Approximately 
70 4.2MW wind turbines 
will provide 294MW of new 
renewable capacity to the latter 
this year.

The company’s Clonee 
facility is also powered 100% 
by renewable wind energy and 
the company is considering 
other ways of promoting a 
sustainable future for data 
centres in the region.

“We are looking at a 
community heating scheme 
and the intention is to heat 
7,000 homes, for free, in 
Ireland,” says McEntegart. 

OCP savings
While the combination of OCP 
technology and investment in 
renewable energy is part of 
Facebook’s plan for sustainable 
growth, Laban reported 
that the data centre sector 
exhibited poor awareness of 
OCP strategies. This is despite 
the fact that OCP Foundation 
server technology alone is set 
to increase from 20% in 2016 to 
over 80% by 2025. 

“The market is growing 
extremely fast – it dominates 
the hyperscale space, it is 
moving into the telco space 
and now it is moving into the 
enterprise space. It will have 
a radical impact on the data 
centre market,” he said. 

OCP approaches are claimed »

Watch this hyperscale 
space: the sector is 
being held back by a 
lack of awareness of the 
technologies being used 
by Facebook and others

The company needed to take 
control of its own destiny by 
redesigning its servers, cooling 
and power. Today, its PUE is 
1.07 compared with an average 
of 1.5. 

“A lot of the low-hanging 
fruit for PUE has now gone,” 
comments McEntegart. “There 
is only so much efficiency 
you can squeeze out of your 
infrastructure unless you 
start doing onsite generation. 
However, there are still 
opportunities around how 
you use your assets in the data 
centre. 

“There is a lot of focus 
around power that is coming 
off the grid versus what you are 
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to result in 50% lower capex, 
compared with traditional Tier 
III data centres, and a 50% 
reduction in opex. Energy use 
is also 50% lower, according to 
OCP Foundation calculations.

“This is why the hyperscalers 
are interested – shaving off 
cost is a no-brainer,” Laban 
continued.

He went on to explain 
how colo data centres will 
be disrupted by Open Cord 
(central office re-architected 
as a data centre) and described 
the impact that this will have 
on the current status quo. 

“Telcos are taking the 
hardware solutions of the 
hyperscalers and rolling this 
out into telephone exchanges. 
To get an idea of the scale, in 
the US, AT&T is converting 
4,700 telephone exchanges. 
This is because they are 
turning everything into a 
virtualised facility; it will save 
a fortune. 

“AT&T is seeing a 70% 
reduction in capex by using 
the technologies that the 
hyperscalers have been using 
since 2011. The opportunities 
are huge and the telcos cannot 
move fast enough,” said Laban.

The world’s telephone 
exchanges are now turning 

into data centres and there are 
already 100,000 installations 
scheduled to be undertaken 
within a period of three to four 
years. 

Companies involved in 
Open Source Cord conversion 
are growing at a rapid pace 
and there have been some 
high-profile business deals in 
Open Source technology in the 
past six months – Microsoft 
purchased GitHub, described 
as “the largest Open Source 

The OCP market is growing 
extremely fast – it 
dominates the hyperscale 
space, it is moving into the 
telco space and now it is 
moving into the enterprise 
space. It will have a radical 
impact on the data centre 
market 

E
quinix, a global 
interconnection and 
data centre company, 

has announced the findings 
of an independent survey of 
more than 1,200 senior IT 
professionals from across 
Europe, Middle East and 
Africa. Results show more than 
seven in 10 (71%) organisations 

are likely to move more of their 
business functions to the cloud 
in the coming years. Sixty per 
cent of EMEA IT leaders cite 
proximity to cloud service 
providers (CSPs) as an integral 
factor when choosing a data 
centre in their local market.

Despite more business 
moving to the cloud, 70% 
of these same respondents 
still perceive there to be 
cybersecurity risks around 
cloud adoption. Large public 
data breaches have caused 
uncertainty among companies, 
leading to 45% of respondents 
focusing on improving their 
organisation’s cybersecurity as 
their biggest IT priority.

Cloud and cybersecurity 
considerations together are 

top of mind for IT executives 
across the region. Nearly half 
(48%) said that the adoption 
of cloud-based services will 
be one of the top two factors 
to impact their business in 
the future – second only 
to cybersecurity risks and 
breaches (53%). 

The results also showed that 
companies across EMEA are 
twice as likely to connect with 
CSPs than any other product or 
service provider. Comparatively 
in the UK, more than two 
thirds of businesses (67%) 
believe that cybersecurity risks 
and breaches will be the top 
factor impacting their business 
in the future, a higher rate than 
for organisations across EMEA. 
More respondents (75%) also 

believe their organisation will 
move more to the cloud. 

Nearly one third (31%) of IT 
professionals considered cloud 
service providers to be the type 
of business their organisation is 
most likely to connect with in 
the future. Despite Brexit, 64% 
of senior IT decision-makers 
in the UK also believe that due 
to the UK’s flourishing data 
centre industry, it is the best 
place in Europe to interconnect 
with partners, customers, 
supply chain and cloud service 
providers. The study also found 
that only 17% of organisations 
across EMEA are currently 
using multi-cloud architecture. 
This compares with 56% who 
currently use private cloud and 
42% who use public cloud. l

community in the world”, 
and Microsoft has also been 
engaged in the sharing of its 
patents. The intention is to 
accelerate innovation through 
collaboration.

According to Laban, Nokia’s 
new portfolio is based around 
OCP hardware, while Cisco’s 
recent acquisitions have all 
been focused on software 
businesses. 

“This is because the 
technology is eating them 

Cybersecurity fears cloud business uptake
More than seven in 
10 businesses are 
likely to move more 
of their functions to 
the cloud but data 
breaches remain a 
real concern

alive,” said Laban. “You need to 
track what is happening.” 

Laban warned the sector that 
“whatever market open source 
enters it eventually dominates. 
If you look at the efficiency of 
an OCP data centre, it makes all 
the traditional enterprise data 
centres look pathetic. 

“This is why they are closing 
at 10% per annum… by the end 
of this decade, 50% of all the 
world’s servers will be Open 
Source.” l
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A sound solution: 
delivering noise control 
for onsite generation 
There is a growing trend towards the use of innovative cogeneration 
(CHP) systems for the onsite generation of power, especially in 
critical areas such as hospitals, hotels and universities. However, as 
John Hargreaves, technical sales manager at Wakefield Acoustics, 
explains, noise control must be a vital consideration during any 
installation in such heavily regulated applications 

T
he very nature of mission 
critical environments 
means a resilient energy 

infrastructure is essential to 
day-to-day operations. As a 
result, such facilities typically 
have at least one form of backup 
generation on site, should 
they experience disruption 
to electricity supply through 
the National Grid and local 
distribution networks.

Many critical facilities are 
switching onto the benefits 
of combined heat and power 
(CHP) when it comes to 
generating their electricity 
onsite. In fact, such is the uptake 
of these systems, that about a 
quarter (26%) of businesses 
have already invested in onsite 
generation in the form of 
CHP and/or solar, with a third 
considering investing in these 
technologies in the future, 
according to a new study of 
more than 1,000 businesses 
conducted by Centrica Business 
Solutions.

There is no doubt that CHP 
systems have the potential to 
offer substantial operational 
and performance benefits for a 
range of critical environments. 
Their more efficient generation 
process, when compared with 
standard heat production 
systems, as well as the fact that 
electrical power can be exported 
to the National Grid when the 
CHP plant produces more than 
the site demands, makes such 
systems an ideal choice for 
critical sites. 

What is more, heat produced 
from the system – which 
would otherwise be wasted 
when generating electrical or 
mechanical power – can also 
be used to match heat demand 
from a typical heating function.

By adopting such quick 
and easy to install systems, 
particularly on sites which rely 
on a constant supply of energy 
to maintain operations, energy 
managers can achieve savings in 
energy costs of up to 20% and 
reduce carbon emissions by as 
much as 30% – so it perhaps 
comes as little surprise that the 
uptake for CHP continues to 
grow in popularity throughout 
the UK, particularly with 
large organisations such as 

universities and hospitals.
However, consultants should 

also be aware – CHP systems 
typically operate using a main 
driver unit such as a gas engine, 
meaning there is potential 
for excessive and potentially 
harmful noise emissions. 

In fact, typical continuous 
noise levels from prime mover 
gas engines within CHP systems 
can be as high as 100dB(A) to 
110dB(A), significantly in excess 
of the maximum allowable 
noise levels of 85dB(A), for 
an exposure period of eight 
hours in any 24-hour period, 

as permitted within the UK’s 
Control of Noise at Work 
Regulations 2005.

Add to this the fact that onsite 
cogeneration systems are often 
situated in areas surrounded 
with solid surfaces, such as 
concrete and blockwork, and 
the build-up of reverberation 
could see this noise level rise 
a further 15dB(A). To put this 
increase into perspective for 
today’s critical environments, 
for every increase of 3dB(A), 
the allowable exposure time is 
halved. Therefore at 112dB(A), 
the allowable exposure time is 

reduced to just 56 seconds. 
Organisations, therefore, 

must use the latest noise control 
solutions at their disposal 
to effectively mitigate noise; 
in turn, addressing both the 
associated health risks such as 
hearing loss, as well as ensuring 
they are compliant with 
environmental noise regulations 
imposed upon critical sites. 

Acoustic enclosures
As no two plant installations are 
the same, careful consideration 
must be given to each system’s 
function, location, permitted 

Mission critical 
sites must 

tackle noise 
emissions

»
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Education in noise control
When a leading UK university decided to install two large gas engine CHP units 
on campus, it selected Wakefield Acoustics to provide the innovative noise control 
solutions to ensure noise emissions were efficiently attenuated.

To minimise disruption to students during term time and safeguard the wellbeing 
of the plant operators, the onsite units were containerised in two highly attenuated, 
acoustic enclosures, which were designed and manufactured at Wakefield Acoustics’ 
manufacturing facility.

As the two large gas engines and their alternators were situated in the basement 
of a building on campus, the enclosures were supplied as ‘flat-pack’ and installed 
in-situ to minimise disruption and ease the installation process. 

The enclosures were also situated on a staggered installation, allowing the full 
shutdown and maintenance of one engine, while the other was running at full power 
– ensuring the continuous power supply needed on campus.

Each acoustic enclosure was designed to achieve a noise level of 70dB(A) at 1 
metre from the enclosure, meaning operators would not be required to wear hearing 
protection in the vicinity of the plant. If they had to enter the enclosure with the 
plant running, however, such protection would be mandatory. 

As the air supply and air exhaust ventilation louvres on the CHP units were 
situated close to classrooms; attenuation and acoustic louvres were used to achieve 
low noise levels of 60dB(A) at 1 metre from the louvres. The inlet ducting included 
filtration to G4 EN779:2012 with dampers and attenuation included for both inlet 
and outlet ducting. 

The plant will prevent fossil fuel carbon emissions that would have come from 
the burning of gas for heat, and from the burning of (primarily) gas or coal for 
electricity. It will prevent more carbon emissions, tonne for tonne, than a heat-only 
biomass boiler by replacing carbon-intensive electricity from the grid.

An acoustic 
enclosure for a 

CHP unit

noise levels and much more, 
in order to determine the most 
effective noise control solution 
for the specific application. 
As a result, when it comes to 
specifying noise mitigation 
products for CHP systems in 
mission critical environments, 
there is no one-size-fits-all 
solution and a number of 
factors must be deliberated.

Firstly, the majority of 
CHP systems installed in 
critical environments are 
situated within a building; 
significantly increasing the risk 
of exposure to breakout noise 

for both operators and visitors 
to the site. Second to this, 
local councils are becoming 
increasingly strict when it 
comes to environmental noise, 
imposing more stringent limits 
on noise emissions within 
critical facilities.

Full acoustic enclosures 
offer the best level of noise 
mitigation, and will ensure 
breakdown noise falls below 
levels set within Noise at Work 
Regulations; however, additional 
factors will likely need to be 
considered before installation. 

The prime mover (heat 

engine), for instance, also has 
a gas exhaust which requires 
an exhaust silencer that can 
withstand the gas flow rate, 
its pressure and temperature. 
Combustion air from such 
systems is typically ducted into 
the area along with air for heat 
removal, necessitating further 
noise attenuation for both the 
supply and return ducts.

There may also be building 
ventilation, meaning the noise 
of the CHP plant’s pumps and 
motors could leak out through 
ventilation louvres. These must 
also be attenuated to meet the 

noise levels typically set by local 
councils.

At the same time, the 
engine of a CHP unit will emit 
significant heat and this must 
be considered along with the air 
combustion requirement of the 
engine, hence the use of fans. 

For the majority of critical 
environments, space within 
a building is at a premium. 
Utilising acoustic enclosures 
ensures that plant items can 
be situated outdoors with 
cabling and piping running 
back to buildings as required. 
This frees up space to focus on 
core operational activities. In 
such installations, however, the 
associated ducting will have to 
be appropriately attenuated in 
order to meet environmental 
noise limits.

The 24/7 requirement for 
power generation on many 
critical sites undoubtedly has the 
potential to create considerable 
disruption when it comes to 
noise emissions from CHP plant 
items. By designing acoustic 
enclosures using heavier 
and composite panels, noise 
emissions can be attenuated 
to levels that are often in line 
with the background noise of 
the environment. This means 
cogeneration systems can be used 
in close proximity to buildings, 
housing or accommodation 
blocks and run 24 hours a day.

Maintenance of the plant 
must also be a primary concern, 
as the removal of critical parts 
such as the engine, pistons and 
motors may be required to 
maintain operational efficiency. 
To enable maintenance activities 
to take place, lifting beams can 
be included within the enclosure 
design, while maintenance 
doors or removable sections can 
be also be installed in the walls 
where necessary.

Materials and finish are 
also important, particularly 
in coastal or corrosive 
atmospheres. To alleviate the 
potentially harmful impacts of 
such environments on critical 
equipment, pre-galvanised 
sheet steel is used, which can 
also be painted. However, 
stainless steel or more exotic 
paint systems can also be used 
where appropriate. l



37

Tackling UHC emissions for generators

T
rials have been 
undertaken on a gas-
fuelled generator to 

investigate the effect of using 
electric turbo compounding 
(ETC) technology on unburnt 
hydrocarbon (UHC) emissions, 
and initial findings suggest that 
a 25-50% reduction in emissions 
is achievable.

Bowman Power Group (the 
company that developed the 
technology) explains that 
this reduction in emissions 
was achieved by reducing 
the scavenging pressure in 
the engine cylinders, almost 
entirely eliminating fuel short 
circuiting and also reducing 
the release of non-combusted 
fuel. 

The ability to cut UHC 
emissions has already been 
demonstrated in a recent 
installation with a UK waste-
to-energy company, where a 
reduction of 32% (from 1,100 

to 750ppm) was observed. 
This equates to a reduction 
in greenhouse gas emissions 
for this specific application 
of 12%, when taking both 
the direct reduction in CO2 
emissions from the fuel savings 
(~5%) and reduction in CH4 

result of fuel consumption 
improvements. 

It is estimated that when 
methane emissions are included, 
the ETC system can achieve an 
8-23% reduction in greenhouse 
emissions of gas-fuelled 
engines/generators over a 
20-year time horizon. 

Paul Dowman-Tucker, CEO 
of Bowman, commented: “The 
global energy mix needs to 
be greener and more energy 
efficient. From day one, that’s 
what we have set out to do with 
our ETC technology, enabling 
more efficient and cleaner 
operations with fossil fuels 
where it is necessary to use them. 
These latest results are exciting 
and, coupled with our existing 
strong track record for reducing 
CO2 emissions, really cement our 
commitment to this goal.” 

Further demonstrations of 
these findings are planned for 
2019. l

Trials demonstrate 
that a reduction 
in unburnt 
hydrocarbon 

emissions by as 
much as 50% is 
possible using 
electric turbo 
compounding 
technology 23%

The reduction in greenhouse 
emissions gas-fuelled engines/
generators using the ETC system 

can achieve over 20 years

emissions into account. This 
builds on Bowman’s existing 
track record of reducing 
CO2 emissions in generators, 
having already reduced carbon 
emissions by more than 
300,000 tonnes as a direct 



Detecting hidden 
deterioration in 
electrical infrastructure
EA Technology’s Jason Butler says mission critical sites should 
use partial discharge monitoring to avoid unplanned outages. 
In the worst case scenario, failures have resulted in explosive 
consequences. Louise Frampton reports 

T
here are two main 
constituents to the 
HV grid: cables and 

switchgear. in both, their 
insulation slowly deteriorates 
over time until they are either 
replaced or they fail. This is also 
true for transformers and, to a 
lesser degree, overhead lines. 
EA Technology’s Jason Butler 
warns that substation failures 
can be devastating and mission 
critical sites must take action to 
prevent the causes of downtime. 

He reports that a recent 
incident involving cable failure 
cost one business more than 
£6m in just one day due to lost 
production. It is not just the 
financial losses that businesses 
need to be concerned with, 
however; such failures can also 

lead to reportable health and 
safety incidents and, in extreme 
cases, result in serious injuries 
or fatalities. 

“An 11kV failure can have 
the same explosive power as 
two kilos of plastic explosive,” 
comments Butler. 

However, cables (especially 
underground cables) and 
switchgear, are difficult to test 
during routine maintenance 
and need to be isolated before 
a thorough inspection can 
be made. Nevertheless, there 
is a way of identifying those 
elements that are in danger of 
failing: partial discharge (PD). 

This phenomenon refers 
to the minute ultrasonic and 
electrical emissions caused 
by breakdown of insulation. 

If left untreated, this leads to 
progressive deterioration and 
eventual failure. PD is the most 
common cause of disruptive 
failure of switchgear, and its 
detection and trending can 
help identify those parts of 
the network that require more 
urgent attention. 

Using simple measuring 
techniques, it is possible to 
assess the rate at which assets 
are ageing, identify at-risk 
components and help justify 
future funding for replacement 
or maintenance. 

“If you are not monitoring 
for PD, you are missing out 
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Partial discharge is a 
common cause of failures, 
but monitoring can help 
identify problems early 
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awake at night if they failed; on 
a hospital site, for example, the 
monitoring system would be 
connected to the substation that 
powers the high-dependency 
unit, baby unit, or theatres,” 
Butler comments. 

He reveals that the technology 
has already been installed for 
critical banking applications at 
Canary Wharf, for a number 
of data centres, and even a 
chocolate factory.

“They dread losing power 
because the chocolate solidifies 
in the pipes,” Butler explains. 
“Steel works also face a 
similar issue with molten steel 
solidifying in machinery, in the 
event of a power outage.”

Ultimately, critical high 
voltage assets can fail at any time 
depending on how well they 
have been planned, installed 
and maintained. Prevention 
is always better than cure and 
generally more effective. 

Monitoring of HV assets 
allows trends in activity to be 
seen. Different sites can then be 
compared for HV reliability – a 
critical index for future plant 
investment plans. 

“PD detection doesn’t replace 
the engineer,” Butler concludes. 
“But it does provide better 
data to make better, informed 
decisions, saving time, money 
and reducing risk.” l

on 80% of the indication of 
deterioration of your assets,” 
Butler warns. “Thermography 
is a useful approach to 
detecting issues and will 
highlight ‘hot spots’, but it 
is best suited to low voltage 
applications. PD provides a 
complementary approach as 
it is non-intrusive. You don’t 
need to go into the high-
voltage enclosure and you can 
therefore avoid the associated 
dangers.”

There are various ways in 
which PD can be detected, 
including the measurement of 
electromagnetic radiation and 
detection of ultrasound.

Electromagnetic radiation
The electromagnetic radiation 

component of PD impinges 
on the metal cubicle of 
switchgear and induces a tiny 
but measurable voltage, called 
a transient earth voltage (TEV). 
TEV detection is a very effective 
way of establishing if there is 
any PD emanating from voids 
within solid insulation of HV 
components.

Ultrasound
The ultrasonic component of PD 
(akin to the crackle that can be 
heard if you walk under a pylon 
line on a misty morning) escapes 
the enclosures via the many air 
gaps. It can be analysed using a 
handheld device equipped with 
a tuned ultrasonic detector.

By utilising online, non-
intrusive detection techniques, 

such as TEV and ultrasound, it is 
possible to scan HV switchgear 
quickly and pinpoint to a matter 
of inches where the PD is 
emanating from. The installation 
can then be isolated to allow an 
intrusive inspection to confirm 
the presence of PD.

The UltraTEV Plus handheld 
PD analyser is capable of 
measuring, interpreting and 
reporting on TEV, as well as 
ultrasonic activity. 

For more critical 
infrastructure, however, a 
permanent monitoring solution, 
such as the UltraTEV Monitor, 
may be preferable. This 
measures PD continuously, 
with in-built trend analysis 
and alarms that can be linked 
to a SCADA system, a desktop 
computer or mobile phone.

“This technology is ideal 
for assets that would keep you 

If you are not monitoring 
for PD, you are missing out 
on 80% of the indication 
of deterioration of your 
assets



Compressor-less means more
A cooling solution installed at the University of Plymouth has achieved an 85% 
reduction in energy consumption and a PUE of 1.12 

R
anked as one of the 
world’s leading modern 
higher education 

institutions, the University 
of Plymouth’s primary data 
centre is central to its IT estate. 
With the pre-existing cooling 
system nearing the end of its 
optimal service life and the 
School of Applied Mathematics 
requiring a capacity upgrade 
to accommodate its high-
performance computing (HPC) 
hardware, the university 
employed the design and 
installation services of industry 
expert 2bm.

Assisted by Transtherm’s 
team of experts, 2bm 
overcame a number of site 
and budgetary restrictions 
to deliver a compressor-less 
cooling solution that surpassed 
performance expectations. 
The system achieved an 
85% reduction in energy 
consumption and a PUE of 1.12 
and below, even during one of 
the hottest UK summers on 
record.

Matthew Evans, technical 
manager for design and build 
at 2bm, explains his vision for 
the project: “The University of 
Plymouth’s existing data centre 
cooling system comprised 
process chillers, pumps and 

sequencing panels feeding 
internal in-row units. Despite 
the traditional internal cooling 
hardware, we were keen to 
push the boundaries of design 
and specification in order to 
deliver tangible results and a 
stable environment.”

Adiabatic technology
Rob Sewell, director for design 
and build at 2bm, adds: “It’s 
easy to habitually specify the 
same cooling systems project 
after project but working closely 
with skilled manufacturing 
partners to explore new 
possibilities allows us deliver 
energy efficiency and plant 
performance advances. It 
was this ethos that led us to 
use Transtherm’s adiabatic 
technology to retrofit a highly 
efficient compressor-less 
solution to a site using more 
conventional internal cooling 
hardware – something which 
many data centre architects 
would shy away from.

“For us, compressor-less data 
centre cooling is best practice 
and is a logistically viable 
solution for every data centre in 
Europe, even on tight budgets. 
We believe it should be the 
future for all data centre cooling 
solutions.”

Transtherm director Tim 
Bound continues: “Now 
that server technology can 
withstand marginally higher 
temperatures, there is a steep 
upward trend for bypassing 
refrigerant or compressor 
technology in favour of using 
ambient cooling systems to 
directly cool the data centre, 
rather than dissipating heat 
from the primary cooling plant.

“This not only delivers 
improved energy efficiency ratios 
but also offers shorter payback 
periods and quicker lead times. 
The project at the University of 
Plymouth showcases what can 
be achieved with this particular 
innovation, even with legacy data 
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project specification. In 
addition to these key project 
considerations, the base 
requirement for the cooling 
technology overhaul and 
capacity upgrade was an N+1 
resilient solution, capable of 
delivering 100kW of cooling 
capacity to the existing data 
centre, as well as the new HPC 
cluster [with up to 20kW per 
rack possible].

The project required two 
100kW, four fan adiabatic 
V-coolers capable of cooling 
water down to 24.5°C in the 
peak of summer and to 18°C 
throughout cooler parts of the 
year.

Constructed using 
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The project 
required two 
100kW, four 
fan adiabatic 
V-coolers 

Compressor-less data centre cooling  
is best practice and is a logistically 
viable solution for every data centre  
in Europe, even on tight budgets

centre infrastructure.”
In fact, the use of variable 

speed fans for this project 
delivered an EER of more 
than 100 for 80% of the year; 
an impressive figure given 
the narrow cooling window 
between the air temperature 
and the required water 
temperature on site. 

Like many data centre 
environments, it was imperative 
that the university site was kept 
live throughout the capacity 
upgrade and installation of a 
new cooling system. Space in 
the plant area was limited and 
the building required a number 
of important modifications 
to ensure health and safety 
compliance before the new HPC 
hardware could be installed.

Coastal protection
Sitting so close to the Plymouth 
coastline, componentry 
manufactured from corrosive-
resistant materials were 
also a prerequisite of the 

aluminium-magnesium fins, 
stainless steel flanges and 
a painted galvanised steel 
finish, Transtherm’s coastal 
protection package of material 
upgrades proved ideal for the 
location of this project.

Bound comments: “It is 
often tempting for clients to 
cut corners when it comes 
to specifying the right grade 
of materials for coastal, or 
chemically harsh environments, 
but in order to deliver the 
longest service life possible in 
corrosive applications, these 
upgrades are vital.

“For this project in particular 
we went one step further,  
using aluminium-magnesium 
alloy fins, which offer better 
heat transfer than the traditional 
epoxy-coated fins often used 
for semi-coastal locations. 
This option also eradicates the 
concerns associated with the 
fin cutting process exposing 
bare aluminium on coated 
components.” l
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Poor fuel 
maintenance 
risks outages
A study shows that 83% of fuel tanks 
exhibit moderate to severe corrosion, while 
fuel maintenance is often poorly executed. 
Overlooking this important component is 
putting backup power strategies at risk, 
warns AXI International’s Derek Egan. 
Louise Frampton reports 

D 
owntime is not an 
option for mission 
critical facilities. 

When the power goes out, 
multiple systems must function 
in sequence for a smooth, 
uninterrupted transition to 
backup power. If just one of 
these systems fails, the whole 
backup power system fails. 
This is referred to as the 
‘failure chain’. Poor attention to 
fuel quality and maintenance 
can form part of this failure 
chain, resulting in unplanned 
downtime and significant 
financial losses. 

A study conducted by the 
US Environmental Protection 
Agency on underground 
storage tanks (USTs) found 
that contamination in USTs 
containing ultra-low sulfur 
diesel (ULSD) is a widespread 
problem – 83% of the tanks 
included in the study exhibited 
moderate to severe corrosion, 
yet fewer than a third of tank 
owners were aware that they 
had an issue. In fact, corrosion 
was found to be a problem for 
both new and old tanks, and 
for those constructed in both 
fibreglass and steel. 

If not maintained properly, 
diesel fuel supplying 
backup generators can 
carry contaminants such as 
water, microbes, sludge and 
particulate matter. Dirt and 
water are the most significant 
contaminating factors found in 
diesel fuel – usually originating 
from onsite storage tanks, 
delivery methods to fuel tanks, 
and fuel tanks themselves. This 
can have serious consequences:

Injector life reduction
Injector life is reduced by about 
half with water content above 
acceptable levels. Water content 
should optimally stay well below 
0.05% of volume. When fuel 
contains water, it will begin to 
show a haze and become more 
opaque. Water content above 
0.05% will cause damage to the 
fuel injection system.

The lubricating properties 

of diesel fuel are also affected 
by moisture displacing the fuel. 
When water passes through 
an injector, it immediately 
vaporises, turning into steam. 
This high-pressure process can 
damage the injector tips over 
time. 

Water also reduces the 
combustibility of the fuel being 
injected.

Bacterial growth
Water promotes bacterial 
growth, which results in acidic 
conditions. These conditions 
promote corrosion in engine 
and fuel system components
Asphaltenes can plug filters 
and damage injectors. They 
can also affect the combustion 
efficiency of the engine. 
Improper fuel droplet size 
due to damaged injectors, 
combined with asphaltene 
particulates, require higher 
temperatures and compression 
to fully combust.

Clogged filters
With the implementation of 
High Pressure Common Rail 
(HPCR), an advancement in 
fuel system efficiency, the 
tolerance for fuel contaminants 
has significantly decreased to 
4µ in size. 

Any contaminant larger 
than 4µ can clog or, in the case 
of water, even blow injector 
tips. To prevent this, diesel 
generators have filters to 
prevent such contaminants 
from reaching the injectors 
but, with poor fuel quality, 
these filters can clog quickly. 
Once the generator filters 
are clogged a facility is left 
with two options – the first 
is to shut down the generator 
for maintenance, in order to 
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Water content above 
0.05% of volume will 
damage the fuel injection 
system

Fuel systems, especially 
filtration, are becoming 
a ‘need to have’ and not 
just a ‘nice to have’ for 
stored fuel
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replace the filters. 
However, if the facility 

is relying on this generator 
for power, downtime is 
unavoidable. The second 
option is to bypass the filters, 
but in doing so there is nothing 
to prevent the contaminated 
fuel from clogging or even 
blowing the injector tips. 

Clogged injector tips will 
produce inefficient spray 
patterns, which can result in:
• Low power from the engine
• Reduced engine RPM
• Increased fuel consumption
• Poor cycle times or low speed
• Smoke
• Lower gear selection
• Noise
• Poor starting
• Poor idle 

Blown injector tips require 
immediate shutdown for 
replacement and maintenance. 
Either way, contaminated fuel 
significantly increases the risk 
of damage to the generator and 
downtime for the facility. 

Maintenance vs 
remediation
There are two approaches to 
keeping diesel fuel emergency-
ready – maintenance or 
remediation – which can have 
very different outcomes, as AXI 
International’s Derek Egan 
explains: 

“Remediation is more of a 
reactive process, where the fuel 
is cleaned or maintained only 
because it has failed a lab or 
onsite test. 

“Maintenance, according to 
our definition, involves creating 
a proactive plan so that the fuel 
never falls out of specification, 
providing no ‘zones of liability’ 
where the fuel may cause a 
premature shutdown or failure 
of the engine in an off-grid 
event.” 

Scheduled fuel polishing can 
be achieved internally with 
the purchase of a mobile fuel 
polishing system (MTC) or 
outsourced to a fuel polishing 
company. 

However, fuel maintenance 
systems offer a more proactive 
approach to ensuring fuel 
cleanliness.

These permanently installed 

that a systematic approach is 
applied. Unlike trucks and off-
road machinery that consume 
fuel relatively quickly, diesel 
gensets store large amounts 
of fuel for extended periods. 
Stored diesel fuel can present 
symptoms of fuel degradation 
in as little as six months. 

In some applications, the 
genset will see very little use, 

allowing the fuel to age. This 
increases the formation of 
sediments and bacteria in the 
fuel. In these cases, especially, 
it is critical that this energy 
source be maintained.

Egan argues that businesses 
that require constant uptime 
should make fuel maintenance 
a priority: “Fuel systems, 
especially filtration, are 

The focus has shifted 
towards redundancy 
and fuel maintenance. 
Businesses need to treat 
fuel like a mission critical 
component of the back-
up power system 

systems run automatically 
on a programmed schedule 
to maintain fuel quality 
indefinitely. Much like dialysis, 
fuel maintenance systems pull 
contaminated fuel from the 
connected tanks for filtration 
and return clean fuel back to 
the tanks.

For backup power 
installations, it is imperative 
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If undertaken correctly, 
the liability for having an 
automated system can be 
significantly lower than having 
a third-party service clean the 
fuel. Preventing downtime and 
costly repairs is another way to 
determine an ROI, according 
to Egan. 

“If an emergency standby 
generator is not able to run as a 
result of fuel-related problems 
what is the cost of downtime 
for the facility? For example, if 
it is a large data centre, it can 
cost thousands of pounds for 
every minute of downtime. If it 
is a hospital, it can result in loss 
of life and cost thousands of 
pounds,” Egan says. 

“Having a fuel maintenance 
system pays for itself by 
ensuring engine reliability 
when it is needed the most. 
It will also extend engine life 
by preventing damage in vital 
engine components such as 
fuel injectors, as well as lower 
emissions and operating costs.” 

Eradicating risk
In conclusion, the fuel that 
powers generators is a crucial 
component of an organisation’s 
backup power strategy, yet it 
is often neglected – leading 
to sludge build-up and 
contamination. Fuel has a 
limited shelf-life and even 
‘fresh fuel’ can contain water, 
sediment and microbes upon 
delivery. 

Fuel filters should last 
thousands of hours, yet 
frequent filter changes, 
tank cleaning and replacing 
fuel have become common 
maintenance practices that 
address the symptoms of 
poor fuel quality and not the 
problem itself. 

Ultimately, when generators 
run on heavy load, during 
a power outage, filters can 
become clogged during the 
most crucial time. This can 
ultimately lead to catastrophic 
failure in the case of a power 
emergency. 

The use of automated fuel 
filtration systems, along with 
regular use of a fuel additive, 
can eliminate liability, eradicate 
unnecessary risk, and prevent 
costly downtime. l
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becoming a ‘need to have’ 
and not just a ‘nice to have’ 
for stored fuel. We have seen 
significant improvement 
in combustion technology 
over the past 10-15 years, but 
changes in the fuel supply 
leave it more vulnerable to 
long-term storage issues.

“With businesses and global 
operations continually moving 

towards the cloud, uptime for 
mission critical facilities – such 
as hospitals and data centres 
– is becoming paramount. 
The focus has shifted 
towards redundancy and fuel 
maintenance. These businesses 
need to treat fuel like a mission 
critical component of the 
backup power system,” he 
continues. 

expense, it leads to higher 
liability and potential 
downtime for the facility,” 
warns Egan.

He explains that the return 
on investment for choosing an 
automated fuel maintenance 
system over a service contract 
is typically two to three years 
depending on the going rate 
per gallon in the local area. 

Oil’s well? A fuel 
maintenance systems 
can pay for itself by 
preventing downtime and 
ensuring reliability when it 
is most needed

Automated fuel 
maintenance systems
Automated fuel maintenance 
systems eliminate the human 
element that can lead to 
failures, contributing to the 
longevity and performance of 
critical assets – a benefit that 
is now well understood by the 
leading hyperscalers. AXI’s 
automated fuel maintenance 
systems have been installed for 
leading data centre operators 
– such as Google, Microsoft, 
Facebook and Amazon, to 
name just a few. Other sectors 
need further encouragement to 
follow their lead, however.

“Hospitals do not have 
the budget of some large 
hyperscale data centres and 
typically keep their fuel 
management to a service 
contract. 

“While this is a nice way to 
roll fuel into a maintenance 
budget instead of a capital 



UPS systems 
need to be  
Li-ion ready
Centiel UK’s Mike Elms addresses some of 
the misconceptions surrounding Li-ion and 
explains why it may well be the battery 
technology of the future for years to come

T
he introduction of 
lithium-ion batteries 
for UPS systems has 

been much debated in recent 
times. Advances in technology 
have now reached the point 
where Li-ion is a safe and 
commercially viable option to 
protect the power for critical 
installations. 

Ahead of last year’s Data 
Centre World London, Centiel’s 
design team announced the 
launch of its Li-ion UPS 
solution, which is already being 
installed by forward-thinking 
clients looking to capitalise 
on the advantages Li-ion has 
compared with lead-acid 
batteries – namely: smaller, 
lighter, high power density, 
a longer life and operation at 
higher temperatures. 

Centiel anticipates that a 
significant industry changeover 
to Li-ion will most likely 
happen in the next five years. 
However, unlike Centiel’s 
technology, not all UPS systems 
on the market are Li-ion ready 
but they need to be. 

One of the main drawbacks 
of switching to Li-ion until 
now has been the cost. 

Prices are being increasingly 
driven down by the automotive 
industry and have reduced 
significantly in the past 10 
years. 

Increasingly we are being 
asked to provide comparative 
quotes for lead acid versus 
Li-ion batteries for UPS 
installations. Depending on 
the project, we are generally 
finding the initial capex cost of 

buying Li-ion compared with 
lead acid batteries works out at 
about twice as expensive. 

However, Li-ion lasts twice 
as long and so considerations 
relating to total cost of 
ownership (TCO) have now 
started outweighing concerns 
about the initial investment.

Li-ion batteries had their 
origins in the early 1970s. 
Continued growth and 
development has been driven 
by laptops, then mobile 
phones because we all want 
our electronics to be smaller, 
cheaper, more powerful and 
operate for longer periods. 
These days, progression is such 
that Li-ion is being used to 
power electric cars. 

There are some publicised 
stories about the fire risk of 
Li-ion technology over recent 
years. Any technology that 
is not managed correctly is 
potentially hazardous. If the 
proper procedures are not 
followed it is dangerous to drive 
a vehicle, fly a plane or even 
just cross the road.

Li-ion batteries are more 
sensitive to how they are 
charged and discharged and 
therefore need to be linked 
to a monitoring and control 
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Over time, we believe, there will be an inevitable 
shift towards Li-ion batteries as further cost 
reductions, driven by developments in the 
automotive industry, flow through to the standby 
power sectors - Mike Elms, Centiel

device. Centiel’s Li-ion battery 
monitoring system collects and 
reports data in real time. This 
system provides early warning 
alarms ahead of any issues and 
automatically shuts down faulty 
cells if necessary. 

With lead acid, you may 
only know there is a battery 
problem when you need to 
use it and, if it doesn’t work, 
then it is too late. In addition, 
the more modern Li-ion 
batteries have been developed 
with a ‘belt and braces’ 
approach and can include 
numerous safety features 
such as: steel containers 
and internal separators that 
melt at high temperatures to 

shutdown conductivity. 
The current collects from 
the opposite end of its pack 
ensuring there are no hotspots 
at high current density areas, 
while improvements to the 
cathode material have also 
been achieved, which is more 
stable during overcharge.

Every battery, including 
lead-acid batteries, is a 
potential hazard. However, 
Li-ion technology has now 
been developed to be safe, if 
managed correctly, for use in 
data centres and other facilities 
requiring critical power 
protection. Li-ion batteries 
typically require less than 
half the physical space of the 
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consumed. Most IT systems 
work at >250°C and the UPS 
technology itself can work well 
up to 400°C. By contrast: an 
industry standard estimate is 
that for every 10 degrees above 
200°C the operating life of a 
VRLA battery is halved. 

With growing concerns 
about reducing the carbon 
footprints of data centres, being 
able to decrease and remove 
the electricity requirement 
for cooling could become an 
increasingly attractive and 
important consideration. 

The uptake and roll-out of 
Li-ion across the datacentre 
industry will not happen 
overnight. Not all systems are 
Li-ion ready. Manufacturers of 
UPS equipment need to ensure 
their technology is compatible 
and can ‘talk’ to the Li-ion 
battery monitoring system. 

Interestingly, the adoption 
of Li-ion within UPS systems 
so far has been greater in 
developing countries in Africa 
and the Middle East, where 
the main power grid is less 
reliable than in the UK and 
frequent power problems are 
more commonplace. In these 
instances, the UPS and battery 
systems are required to be 
cycled several times per day. 

This greater adoption is 
primarily due to the higher 
cycling life of Li-ion: typically, 
2,500 power-up and down 
cycles compared with about 
300 for VRLA technology.

Over time, we believe, 
there will be an inevitable 
shift towards Li-ion batteries 
as further cost reductions 
driven by developments in 
the automotive industry flow 
through to the standby power 
sectors. Incorporating Li-ion 
will inevitably reduce the size 
and weight of UPS systems 
overall, and the longer useful 
working life of Li-ion will mean 
fewer costly replacements. This 
will benefit customers with 
reductions in both capex and 
opex. 

As Centiel’s technology is 
already Li-ion ready, existing 
lead acid battery installations 
will have the option to upgrade 
to Li-ion in the future without 
needing to replace the UPS. l

Centiel’s 
technology is 
already Li-ion 
ready, so existing 
lead acid battery 
installations will 
have the option to 
upgrade to Li-ion  
in the future 

Dual chemistry: the 
best of both worlds? 

G
S Yuasa Battery Europe 
has helped to develop 
what it describes as 

‘the world’s first container-
based energy storage platform’, 
where lead acid and lithium-
ion batteries are combined 
to feed a power conversion 
system. The ground-breaking 
unit will store and control the 
release of locally generated 
renewable energy back into the 
grid. GS Yuasa partnered with 
Infinite Group, the University 
of Sheffield and Innovate 
UK to develop the platform, 
called ADEPT (Advanced 
multi-Energy management and 
oPTtimisation time shifting 
platform), which has been 
constructed at its battery 
manufacturing facility on the 
Rassau Industrial Estate in 
Ebbw Vale. 

The system is completely 
self-contained within a 
shipping container, allowing 
it to be integrated rapidly into 
any renewable energy micro-
grid configuration and avoiding 
the need for internal space.

The platform features two 
GS Yuasa battery systems: a 
75Kw hour lithium-ion battery 
system of 36 GS Yuasa LIM50 
modules alongside a 250Kw 
hour valve regulated lead acid 
battery system of 240 Yuasa 
SLR500 cells. The two systems 
are connected to a 100Kw 
bi-direction power conversion 
unit as well as full monitoring 
and battery management 
systems.

ADEPT uses the GS Yuasa 
dual chemistry battery system, 
which stores the energy 
generated by wind turbines 
on the industrial estate and 
solar panels on the roof of the 
container.

This renewable energy 
is then released, under 
the control of the ADEPT 
micro-grid manager, into the 
GS Yuasa plant to provide 
optimum commercial benefit 
from demand management 
services. This balances the 
unstable, varied nature of 
renewable production and 
provides optimum energy 
security. 

“Adept is the hub of a smart 
micro grid that manages 
energy generators and loads 
at local level to stabilise 
their impact on the national 
electricity grid. A GS Yuasa 
dual chemistry battery system 
is integral to storing and 
discharging electrical energy 
during ADEPT’s operation,” 
comments Peter Stevenson, 
senior technical coordinator 
at GS Yuasa Battery Europe. 

“The dual chemistry system 
combines the fast response 
of lithium-ion with the 
endurance of lead acid. This 
seamless interaction takes 
place under a single battery 
control system. Using both 
battery types provides the best 
of both worlds and is a more 
economical and sustainable 
solution than using lithium 
alone.” l

equivalent lead acid blocks and 
less than 25% of the weight. 
Commonly, above ground-
floor installations can require 
structural strengthening of the 
building simply to house the 
required battery systems. 

Logistically, moving many 
tonnes of equipment in and out 
of an upstairs comms room, 
when batteries need replacing, 
can also present challenges. For 
data centres looking to increase 
their power density within the 
same footprint, Li-ion promises 
a practical solution. 

One of the main benefits of 
Li-ion is length of life. Ten-year 
design life lead acid batteries 
are normally replaced every 
seven or eight years. With 
Li-ion this is 13-15 years. 

Switching to Li-ion could also 
improve the overall efficiency 
of the comms room. This is 
because a further advantage of 
Li-ion is that it can work at a 
higher temperature, therefore 
requiring less cooling, reducing 
the amount of overall energy 



T
he Science and 
Technology Facilities 
Council (STFC) is a UK 

government body that carries 
out civil research in science 
and engineering, and funds 
UK research in areas including 
particle physics, nuclear 
physics, space science and 
astronomy.

The council’s world-class 
facilities help support circa 
1,700 particle physicists, 
nuclear physicists and 
astronomers from more than 
50 universities and academic 
research institutes in the UK, 
Europe, Japan and the US, and 
each year it welcome 3,500 
users who carry out more than 
2,000 experiments. The council 
coordinates research on some of 
the most significant challenges 
facing society, such as future 
energy needs, monitoring and 
understanding climate change, 
and global security.

The council needed to install 
a number of high density (HD) 
servers at its site in Didcot, 
Oxfordshire, to support 
its research activities, and 
required a HD cooling solution 
to achieve optimum conditions 
within the facility, while 
achieving industry leading 
energy effciency.

Sudlows recommended 
installing a number of 
20-30kW rear door coolers and 
a 390kW coolant distribution 
unit (CDU).

The CDUs contain a heat 
exchanger that transitions 
from room chilled water to 
a warmer, secondary chilled 
water supply that feeds into 
the rear door coolers. The 
benefit of this system is that 
no condensation can occur in 
the rear door coils, as the air is 
always kept above dewpoint.

Additionally, each rear 
door cooler has its own 

microprocessor controller 
that ensures that the system is 
‘passive’–  ie the temperature 
leaving the rack through 
the coil is the same as the 
temperature entering the rack. 
This means that all heat energy 
is absorbed by the rear door 
cooler and adds no additional 
load to the room.

A two-port valve on the 
secondary chilled water supply 
to the rear door coolers ensures 
that suffcient chilled water can 
enter the coil at any time. The 
pump set in each CDU ensures 
that the inverter in the pump 
provides enough water to suit 
demand.

Once fully installed, all 
water  flow rates were 
rebalanced to ensure that the 
correct primary  flow rates 
were achieved. For this to 
happen, the entire system had 
to be rebalanced while the 
data centre was live.
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Gary Frith, mechanical 
services director at Sudlows, 
comments: “Sudlows’ 
mechanical team has delivered 
a technical design that has 
provided an optimum cooling 
solution, all undertaken while 
the data centre was in active 
operation.”

The newly implemented 
system effectively manages the 
additional heat generated by 
the installation of the new HD 
servers, all while delivering 
maximum system energy 
efficiency. 

The flexibility offered to 
the client ensures that all 
hosting opportunities can be 
considered. 

Sudlows has now worked 
with the STFC for several 
years, across a variety of its 
operational sites. This latest 
contract, worth more than 
£500K, was completed within 
six months. l
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Under the 
microscope:  
a scientific 
approach to cooling
World-leading UK science organisation required a high 
density cooling solution to achieve optimum conditions 
within its facility, while achieving industry leading 
energy effciency
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Vertiv SmartMod is a fully self-
contained, easily configurable, 
ready-to-order, prefabricated 
modular (PFM) product 
range that enables new data 
centre whitespace to be added 
with significantly less on-site 
installation required than 
traditionally-built data centres. 

This ‘plug and play’ approach 
has the benefit of not only 
cutting the time for startup 
and commissioning – to just a 
few days instead of weeks or 
months – but also reducing the potential 
for quality issues as components are pre-
integrated and pre-tested off-site. 

The pre-engineered and integrated 
design means SmartMod also provides 

greater cost-certainty for customers by 
reducing the likelihood of additional on-site 
modifications. In addition, when deploying 
multiple units or at multiple locations, 
having a common look and feel, layout, 

and equipment kit simplifies 
maintenance and operations 
activities. 

SmartMod is available in a 
configurable range of IT load 
capacities from two to 12 racks 
(600mm or 800mm) up to 90kW 
of IT load and redundancy 
architectures up to 2N. 

Options include varying Liebert 
APM uninterruptible power 
supply (UPS) backup times and 
electrical and cooling redundancy 
schemes, including Liebert CRV 

in-row cooling. For customers that require 
more capacity, Vertiv SmartMod MAX 
consists of approximately twice the capacity 
of the main SmartMod product range, with 
up to 180kW of IT load and 24 racks.
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Data centre modules speed up installation

Cloud-based DCIM solution
Schneider Electric has 
announced the continued roll-
out of EcoStruxure IT Expert, 
its cloud-based data centre 
infrastructure management 
solution, with its release in 
Europe. 

IT Expert operates with 
all IoT-enabled physical 
infrastructure assets 
such as secure power and 
cooling — including the new, 
cloud-enabled Smart-UPS 
with APC SmartConnect. 
IT Expert addresses the 
need to simplify how data 
centres, distributed IT, and 
local edge environments 
are managed. Providing 
proactive recommendations 
and consolidated performance 
and alarming data, IT Expert 

can significantly reduce alarm 
noise and improve overall site 
resiliency.

“EcoStruxure IT Expert 
harnesses the data generated 
from any environment – from 
distributed IT to the data 
centres – and uses it to deliver 
intelligent benchmarking and 
increased visibility to all of 
your connected devices,” said 
Kim Povlsen, vice-president 
and general manager of digital 
services and data centre 
software, Schneider Electric. 

“In our increasingly cloud-
based world, IT Expert 
delivers a remote monitoring 
service empowered with 
real-time data and proactive 
recommendations to repair and 
improve system availability.”

Rittal was approached 
to provide a power 
distribution and motor 
control centre system 
for a replacement drives 
panel at a steel mill 
based in the north of 
England.

Rittal liaised with 
the system’s principle 
designer and nominated 
Integrator, MAP 
Automation, and 
specified ABB’s drive 
systems and power 
components. The motor 
control centre system 
was based on Rittal’s 
Ri4Power electrical 
power distribution 
system and designed 
via Rittal’s Power 
Engineering planning 
software. 

Ri4Power is ideally 
suited for this type of 
application. It supports 
reliable, low-voltage, 
switchgear systems for 
machines, plant, and 
buildings and has been 
subject to stringent 
testing under the most 
demanding conditions 
which has demonstrated 
its suitability to support 
the needs of industrial 
switchgear. Its welded 

modular design means 
power can be split at 
specified points, for 
ease of installation. 
Meanwhile, the power 
engineering software 
provides teams with 
support in planning and 
verifying standardised 
Ri4Power switchgear, as 
required by IEC 61439-
1/-2 standard. Unusually, 
the steel mill’s new panel 
required a double busbar 
systems, for built-in 
redundancy. The main 
horizontal busbar system 
fed via an air circuit 
breaker (ACB) while a 
standby busbar system 
fed critical loads.

The standby Busbar 
system (RiLine60) 
was fitted on a double 
mounting plate system 
located behind the 
variable speed drive 
sections. Shrouding was 
provided to prevent 
indirect contact if the 
rear steel covers were 
removed. 

The ACB was fitted 
using a new busbar 
supporting kit to deliver 
a quick solution that 
complies with switchgear 
standards.

Modular busbar system 
helps power steel works
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Vertiv is releasing 
Power Module – a 
family of offerings 
encompassing pre-
integrated power 
infrastructure.  
The Power 
Module’s 
weatherproof 
and easily 
transportable 
enclosure protects 
the internal components that 
include high performance UPS 
Liebert EXL S1 and batteries. In 
addition, its dedicated Liebert 
PDX thermal management system 
ensures the equipment maintains 
optimal operating conditions – 
extending its life. 

The Power Module comes fitted 
with a pre-integrated Liebert MC 
microchannel outdoor condenser. 
This avoids the need to install 

external cooling 
on site and also 
shortens the time 
from delivery to 
startup of the 
systems.

The solution is 
designed to be 
deployed in new or 
existing facilities 
that require an agile 
and flexible way 

to scale up power distribution 
and resiliency. The module can 
be deployed outside an existing 
facility without taking up expensive 
floor space that could otherwise 
be used for IT equipment. It is 
also ‘hot scalable’, meaning new 
capacity can be added to the site 
by simply bringing in additional 
units or adding modular UPS 
internally, without the need to take 
critical loads offline. 
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Longer warranty 
on UPS systems

Riello UPS is introducing a standard five-
year warranty for single-phase units. This 
includes products within its Sentinel Pro 
and Sentinel Dual (Low Power) online 
UPS ranges, along with the supplier’s line 
interactive and offline UPS units. 

The new extended warranty covers 
any mechanical faults or failures during 
the first five years from purchase, 
significantly longer than the two or 
three-year warranty periods typically 
available throughout the critical power 
protection industry.

Leo Craig, general manager of Riello 
UPS, commented: “Warranties help 
provide that all-important peace of 
mind. Extending ours to a full five 
years demonstrates the confidence we 
have in the reliability and long-lasting 
performance of our UPS systems.”

For further peace of mind, Riello 
UPS also commits to both a guaranteed 
emergency response and fix time. Through 
its Diamond UPS maintenance contract, 
customers are assured of a four-hour 
response plus a promise the fault will be 
repaired inside a further eight hours.

ABB has introduced 
its new multi-
functional power 
quality and energy 
storage solution 
designed to mitigate 
a range of power 
quality problems for 
electrical networks.
Modern electrical 
networks continue 
to grow in 
complexity due 
to significant 
investments in 
distributed energy 
resources (DER) 
such as wind 
and solar, which 
contribute larger portion of the energy 
mix. Additionally, large data centres, 
electric vehicles charging and high-
speed railways are growing as energy 
consumers. This diversity of both sources 
and demand presents challenges for 
producers and consumers of electricity 
to maintain grid stability along with 
network power quality.

Conventional solutions based on 
passive technologies, such as capacitor 
banks and tuned harmonic filters, 
provide a fixed amount of compensation, 
or filtering of harmonics or ‘electrical 
pollution’. 

However, to be able to manage 

the complex 
requirements of 
an ever-evolving 
grid, more 
agile ‘active’ 
technologies are 
needed.

Active 
technologies 
based on power 
electronics, 
enables variable, 
fast, smooth 
and accurate 
compensation 
for power quality 
problems, such 
as varying power 
factor, multiple 

order of harmonics and unbalanced loading. 
Products that employ active technology are 
more compact in size, making them ideal for 
applications where space is scarce or costly.

ABB’s new portfolio comprises five 
solutions: PQflexC – variable reactive power 
controller; PQdynaC - ultra-fast reactive power 
and unbalance controller; PQactiF - active 
harmonic filter; and PQStorI - battery storage 
inverter with power quality functions. Finally, 
PQoptiM controls and monitors power quality 
parameters. The product family is further 
enabled by ABB Ability to allow the devices 
to be operated and controlled via cloud-
connected user platforms to enable real-time 
access of data.

Mitigating power quality problems

Pre-integrated power infrastructure
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Phil Arrowsmith
The EnerSys sales director says he would benefit from 
the superpower of flight in his job, and ponders what 
happened to Lord Lucan, winning football’s World Cup 
and the talent of cricketer Viv Richards

Q&A50
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Who would you least like 
to share a lift with? Any of 
my German colleagues. I fear 
for my life every time I’m in the 
car with them, as they drive at 
Mach 3!

You’re God for the day. 
What’s the first thing you 
do? Make sure Europe win 
golf’s Ryder Cup.

If you could travel 
back in time to 
a period in 
history, what 
would it be? 1966 
– I’d watch England 
lift the World Cup. It 
might be the only chance 
I get.
 
Who are you enjoying 
listening to? Deacon Blue.

What unsolved mystery 
would you like the 
answers to? 
Where’s Lord Lucan?

What would you take to a 
desert island? 
Sky Sports. I can watch all the 

most exotic holiday destination 
enjoyed by my wife and I was 
to Sandals Grande Antigua, 
St John, in the Caribbean. One 
of the most romantic resorts 
and a wonderful time as it was 
adults only, so the kids stayed 
at home! St John is also the 
home ground of cricketer Viv 
Richards (pictured). Being 
a sports fan, visiting the Sir 
Viv Richards Stadium was a 
highlight of my time in Antigua.

If you were blessed with 
any talent, what would 
your dream job be? I 
would be a professional golfer 
playing 
the game I 
love while 
travelling the world. 
Not sure you could 
call it a job.

What is the best 
piece of advice 
ever been given? 
If you always do what 
you’ve always done, you 
will always get what 
you’ve always got.

What irritates you 

sport I want in peace.
 
What’s your favourite film?
The Jack Reacher series 
written by Lee Child – “Men 
want to be him, women want to 
be with him.”

If you could perpetuate a 
myth about yourself, what 

would it be? 
I know what I’m 
doing.

What would your 
super power be 
and why? 

As I travel frequently 
on business, flight would 

be a helpful super power – it 
negates the need to spend 
endless hours in airport queues.

What would you do with 
a million pounds? Buy my 
children a house each and 
ensure they are set up for life, 
or do as George Best quoted: 
“Spend it on drink, women and 
fast cars; the rest I squander.”
 
What’s your greatest 
extravagance? Holidays. The 

the most in life? Laziness. I 
believe if it takes less than five 
minutes, do it now.

What should energy users 
be doing to help 

themselves in the 
current climate? 
Think of a long-term 
strategy rather than 

cutting corners for a 
short-term gain/fix.

What’s the best thing 
– work wise – that you 
did recently? 

Built a team spirit that 
ensures we all work 

together to meet the 
goals and objectives 

expected from 
us. lOn top of the world: England lifting the World Cup in 1966

Unsolved mystery. where’s Lord Lucan?

If you always do what 
you’ve always done, you 
will always get what you’ve 
always got 
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