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1 Introduction

Conservative estimates by independent 
research body Software.org suggest 
there will be at least 50 billion 
connected devices by 2020. Increased 
interconnectivity, the rise of the ‘Internet 
of Things’, and the unstoppable shift 
towards Industry 4.0 ensure the demand 
for data, and all the energy required to 
safely store it, will continue to grow at a 
phenomenal rate.

According to research from the Global 
e-Sustainability Initiative (GeSI), 
datacentres already consume 3% of 
the world’s total electricity supply and 
generate 2% of the planet’s greenhouse 
gas emissions. That’s the equivalent 
environmental footprint as the airline 
industry. Analysts argue the amount of 
energy datacentres use doubles every 
four years, despite the huge advances in 
hardware that have been made in recent 
years.

There are two main ways a datacentre 
consumes power. There’s the energy 
used to run the IT equipment such as the 
servers or uninterruptible power supply 
(UPS) units, plus the air conditioning 
required to keep all that machinery cool 
enough to function safely without risk of 
overheating. 

Electricity is a data centre’s single biggest 
operating cost, accounting for anything 
from 25-60% of its total overheads, 
according to TechUK, the body that 
represents the British technology 
industry. In this age of hyperscale 
facilities which typically consume 30 
GWh of power a year, that’s an annual bill 
of at least £3 million. Any shortcomings 
in efficiency will result in vast amounts of 
unnecessary wasted energy, with all the 
associated economic and environmental 
costs.

So whatever the size or set-up, whether 
onsite, colocation, or cloud, there isn’t 
a data centre operator who can afford 
to ignore the drive to become more 
energy efficient, reduce their power 
consumption, and cut their carbon 
emissions. 

In fact, because of UK government 
legislation – for example, the Companies 
Act 2006 (Strategic and Directors’ 
Reports) Regulations 2013 – many large 
organisations are now compelled to 
publicly state their progress in cutting 
greenhouse gas emissions in their 
annual directors’ reports, and face fines 
if they fail to evidence the necessary 
improvements.

1

CARBON CUTTING IN THE DATACENTRE
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2 Measuring Datacentre Efficiency

In the years immediately following 
its introduction in 2006-07, for many 
datacentre managers the primary way 
of demonstrating a reduced carbon 
footprint was through an improvement 
in their Power Usage Effectiveness (PUE) 
rating. 

PUE is a metric that compares an estate’s 
total energy consumption with the 
amount of power used by ICT equipment 
to carry out data-related tasks. The closer 
the rating to 1, the more efficient a data 
centre was seen to be.

However, the metric has become less 
influential during recent years with critics 
highlighting several flaws in its rather 
simplistic methodology. PUE doesn’t 
consider differences in climate or factor 
in criteria such as how much water a 
facility uses and whether it generates any 
renewable energy on-site. 

While it was – and to this day still is 
– a useful benchmark to encourage 
ongoing incremental performance 
improvements, as a method of comparing 
two completely different data centres it 
leaves a lot to be desired.

The PUE rating has also been hijacked 
somewhat as a marketing tool used 
by datacentres – colos in particular – 
keen to stand out from the crowd in 
an increasingly competitive market. 

Performance improvements have 
been exaggerated or the ratio even 
manipulated to paint a facility in the 
best possible light, even if it doesn’t ring 
entirely true.

Various contenders for PUE’s crown 
have been experimented with, including 
Green Power Usage Effectiveness 
(GPUE) – which factors in CO2 emissions 
and renewable energy use – Effective 
PUE (ePUE), Data Centre Infrastructure 
Efficiency (DCIE), and Grid Usage 
Effectiveness (GUE).

As yet though, none of these challengers 
have managed to separate themselves 
from the crowd as a more effective and 
trusted alternative. So while PUE isn’t 
perfect by any means, for the time being 
it is likely to remain the principle metric 
datacentres use to measure energy 
efficiency.

3 Enhancing Efficiency - Modular UPS

Huge advances have been made in 
cooling technologies, which considering 
air conditioning can account for as 
much as half of a datacentre’s total 
power consumption is just as well. 
Intelligent cooling techniques such as 
the configuring of separate hot and cold 
aisles, and the use of blanking plates and 
rear door heat exchangers, have helped 
to reduce cooling energy losses.

But these energy efficiency 
improvements alone aren’t enough. As 
another indispensable part of a data 
centre’s infrastructure, an uninterruptible 
power supply (UPS) provides the 
potential for significant additional 
savings.

Until recent years, the UPS units typically 
installed in data centres comprised of 
large, standalone systems that only 
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achieved optimised efficiency when 
carrying 80-90% loads. To provide 
the required redundancy, these fixed-
capacity units tended to be oversized 
during their initial installation, meaning 
they ran at lower, inefficient loads, 
wasting considerable amounts of energy. 

Nowadays though, the move to modular 
UPS delivers not just enhanced 
efficiency, but the added benefits 
of simple scalability and greater 
interconnectivity with ‘smart’ systems 
too. And with many of the UPS systems 
installed during the last decade or so 
now ripe for replacement, it’s a perfect 
time for datacentres to take advantage of 
these advances in technology.

A modular installation is made up of 
several smaller rack-mount style units, 
in effect each their own individual UPS 
which are paralleled together to provide 
the necessary power and redundancy. 
This modular approach means capacity is 
more closely matched to a data centre’s 
specific load requirements, resulting in 
less scope for oversizing or unnecessary 
capacity – less waste leading to 
improved efficiency and reduced power 
consumption.

Modularity also provides flexibility for 
facilities managers, as extra modules can 
be added as and when the need arises, 
either vertically by placing extra modules 
into a rack, or horizontally by installing 
additional racks. In-built scalability, or to 
put it simply, the option to “pay as you 
grow” when it’s time to expand. 

These modern, modular UPS’ are 
smaller, lighter, and generate less 
heat so don’t need as much energy-
intensive air conditioning. The units are 
also transformerless, which on its own 
improves efficiency by up to 5%, and can 
operate at around 96% efficiency across 
a variety of loads, even as low as 25%, 

something far beyond the capabilities 
of the larger, static, transformed-based 
versions they are replacing.

And when it comes to preventive UPS 
maintenance, modular units have 
the added advantage of being ‘hot 
swappable’ – if any modules are at 
risk of fault, or even fail, they can 
be individually replaced without a 
datacentre’s invaluable power protection 
system ever needing to go offline.

4 ECO Mode, UPS Monitoring & 
Battery Storage

The efficiency of modular UPS units can 
even be boosted to as high as 99% 
when running in ‘Eco mode’. However, 
the additional environmental benefits 
of using this setting need to be weighed 
against the potential risk of exposing 
a data centre’s critical load to any 
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fluctuations in mains power supply, so it 
isn’t suitable in every circumstance.

Another area where modular UPS 
can help lead to efficiency savings 
is its compatibility with the Energy 
Management Systems (EMS) and Data 
Centre Infrastructure Management 
(DCIM) software commonly used to 
encourage automation throughout the 
industry. 

In essence, the unit becomes a ‘smart’ 
UPS that continuously collates, 
processes, and exchanges performance 
information such as operating 
temperatures, mains power supply 
voltage, UPS output, and remaining 
battery time. 

This information can be used in real-
time to optimise overall system 
performance and identify areas for future 
improvement, ensuring the pursuit of 
carbon savings becomes an ongoing 
process. 

For large-scale datacentres with power 
protection systems scattered across 
several locations, often unmanned or in 
different cities or even countries, this 
connectivity and ability to remotely 
monitor several UPS units is an 
invaluable tool that helps to optimise 
load management and reduce waste.

A UPS unit, or perhaps more accurately 
its batteries, also has untapped potential 
as a generator of renewable energy as 
the UK moves more towards a demand 

side response (DSR) model. Many UPS’s 
now have the option to use Lithium-
Ion (Li-Ion) batteries which offer much 
greater power density even though they 
only take up approximately half the 
space of a more traditional sealed lead 
acid (SLA) model.  

In effect, Li-Ion UPS batteries can be used 
to store a surplus of energy generated 
during off-peak periods when the grid 
price is lower. This stored power can 
then be used during more expensive 
peak times instead, or in the event of an 
outage. Surpluses could even be sold 
back to the National Grid on demand, 
generating valuable additional revenue 
for the datacentre operators. 

There’s already more than 4 GW of power 
stored in UPS units across the UK, a figure 
that could rise exponentially if the data 
centre sector shakes off its traditionally 
risk-averse shackles and embraces the 
possibilities wholeheartedly.

5 Practical Proof Of Efficiency 
Savings

The incredible impact improving 
UPS efficiency can have on cutting 
a datacentre’s carbon emissions is 
demonstrated by this recent project. 
Riello UPS was tasked with replacing the 
entire power protection system at two 
data centres integral to the day-to-day 
operations of one of the world’s largest 
consumer goods suppliers.

First fitted back in 2007, the existing 
power protection set-up was comprised 
of singular static 400 kVA and 800 
kVA units operating inefficiently at low 
loads of just 12-25%. The overall UPS 
efficiency averaged 92% and was as low 
as 89% in the main switchroom, meaning 
vast amounts of energy were being 
wasted. 
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The large units required significant 
cooling too – 414 kW of energy a year 
resulting in annual costs of £315,000+, 
and that was just for air conditioning, not 
including the bill for operating the UPS 
too.

All the sizeable, inefficient, transformer-
based UPS units were upgraded with 
compact, modular, transformerless 
Multi Power units configured to closely 
match the actual power requirements of 
the estate. UPS efficiency at both sites 
immediately jumped from 92% to 96% 
at all load levels, leading to huge savings 
in overall energy use, air conditioning 
needs, and space.

Annual carbon emissions across the 
two sites were cut by 71.89% from 
2,147kg to 603.5kg. Air conditioning 
requirements decreased by 71.81% 
(saving £226,000 and 297.3 kW energy 
annually), with overall annual UPS and 
cooling energy savings adding up to 
1.25 million kWH (enough to power 316 
average UK homes for a year). 

All these cost savings and environmental 
improvements were delivered in less 
than half the previous space, with the 
project also providing a 59% per m2 
reduction in footprint. 

That’s plenty of room for future 
expansion, or the freedom to use the 
space for other requirements.

6 Conclusion

Datacentres in the UK already consume 
nearly 3 TWh of power a year and 
that requirement is only going to get 
greater. We’re heading into an era 
where administrators and managers are 
tasked with providing the considerably 
expanded capacity needed to meet these 
growing demands without an equivalent 
increase in electrical generation. 

Being able to do “more with less” 
isn’t now just desirable it’s becoming 
non-negotiable. Taking proactive 
steps to reduce energy consumption 
and cut carbon emissions in the data 
centre makes sense not just from an 
environmental perspective, but from 
an economic one too. The hard-headed 
business benefits of upgrading to more 
efficient, less wasteful modern, modular 
UPS are clear, for datacentres of all 
shapes and sizes.


