
Out with the old...
A modern data centre needs to follow five main principles for the design of critical power 
delivery, says Piller Group global managing director Andrew Dyke. If a product can 
balance all of those principles it will make the life of a DC operator more straightforward

A
t one time data centres 
were limited in the 
choice of architecture 

for conditioned power – an 
uninterruptible power supply 
(UPS), combined with batteries 
and standby generators, 
invariably configured in an N+1 
redundant arrangement. Mean 
time between failure (MTBF - 
the total sum of uptime divided 
by the number of failures) was 
the dominant design criterion 
and yet the single points of 
failure by way of control and 
paralleling switchgear simply 
had to be tolerated. 

After a series of iterative 
developments involving dual 
chorded loads, alternative UPS 
types and packages, different 
redundancy configurations, 
assorted cooling techniques, 
preferred distribution voltages 
and frequencies, we arrive at the 
modern criteria for critical IT 
power in most data centres:

1. Low capital costs
2. Rapid deployment and 

flexible expansion
3. Low operating costs/

energy consumption
4. Minimised intervention

5. Maximised availability 
with reliability

The contemporary data 
centre is often a business in its 
own right, operating in a rapidly 
changing and growing data 
handling market with evermore 
discerning end-customers 
and with a necessary focus on 
investment return. During the 
past two decades this industry 
has seen an ever increasing focus 
on the financials surrounding 
a data centre, driven by a 
combination of rising energy 
costs and increasing competition. 
In some regions, this has resulted 
in over-commoditisation of a 
crucial sector upon which all 
developed economies depend 
and that will surely store up 
problems for the future. 

Consequently, a well-designed 
modern data centre needs 
always to consider the ‘five 
principles’ and any business 
objectives with appropriate 
balance. 

Today, major data centres are 
built either with large-scale UPS 
units or with multiple systems of 
smaller-scale UPS. A large-scale 

UPS unit is in the form of rotary 
or diesel rotary UPS (larger 
static UPS modules are only 
possible with internal paralleling 
of components). The rotary 
technologies tend to be less 
complex and systems made up of 
such, require fewer modules for 
any given total power. This can 
reduce paralleled circuits which 
will raise reliability and cut down 
maintenance/overhaul demands. 

Bigger building blocks do 
however mean larger steps of 
UPS power as the data centre 
expands. This may not suit some 
business growth models, and 
in such cases the alternative is 
to deploy multiple smaller UPS 
units that can facilitate growth in 
smaller steps. In this alternative 
approach, it is common to see 
IGBT-based static UPS deployed 
with batteries but now a different 
architecture exists to challenge 
this custom.

In with the new….
Piller’s CPM, a new critical 
power module, brings together 
the characteristics for UPS and 
energy storage into an integrated 
unit aimed directly at the ‘five 
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Piller Critical Power Module CPM300

Minimised intervention is 
therefore a ‘must have’ 
and yet service and 
overhaul intervention is 
essential in every critical 
power system



principles’. This is a full double 
conversion UPS (VFI mode), 
combined with a separate 
supplementary UPS path (VI 
mode), an eco-mode (VFD) 
and a built-in energy store 
with a capacity for bridging 
to diesel generators at all load 
levels. A special internal cooling 
arrangement optimises the UPS 
operating efficiency in each 
mode to deliver more than 96%, 
97% and 98% respectively, even 
at loads below 40%. 

The cooling arrangement 
takes care of the kinetic 
energy store allowing low-loss 
operation of the unit even up to 
50°C and there is no practical 
limitation of discharge duty 
cycles unlike other kinetic 
energy stores or batteries. 

The module can operate 
continuously in any of the 
modes or can be set to switch 
between modes, maximising 
efficiency according to input 
conditions and without 
compromising load protection. 
It provides the protection of 
static UPS while eliminating the 
unreliable and space-hungry 
battery. It also offers the high 
efficiencies of line-interactive 
UPS (VI), a DC energy store life 
of more than 20 years and fast 
installation. Wide environmental 
operating parameters combined 
with small footprint make the 
Piller CPM module suitable for 
container, service corridor or 
even white space installation.

Handover between UPS and 
generators is reliably ensured 
by replacing the unknown 
quantity of a battery with the 
certain energy reserve of the 
kinetic energy store working 
in harmony with system 
management.

 
Low capital costs
The Piller CPM saves capital 
expenditure by reducing 
building space requirements 
through elimination of battery 
rooms; removing the need 
for air-conditioning and 
DC switchgear; saving on 
installation works for cabling, 
batteries, air conditioning and 
DC switchgear. The space, 
materials and labour savings 
combine to offer an effective 
cost per UPS MW installed.

Rapid deployment and 
flexible expansion
Invariably speed is of the 
essence with datacentre 
construction. With the CPM 
energy store self-contained 
with the UPS, there are just 
two cabinets to position next to 
one another at site. No battery 
build, no A/C installation and no 
cabling works. The module can 
even be provided on a skid with 
distribution, ready for direct 
feed to the rack space. A choice 
between top or rear ventilation 
extract gives the designer 
maximum flexibility for initial 
installation and expansion. 

For the same reasons, 
adding units is fast and easy 
too. Systems can readily be 
configured with up to eight 
units in up to four groups, 
adding units as the load 
increases. An enhanced 
redundancy mode will always 
ensure that the system runs at 
optimum efficiency.

Energy consumption
Double conversion efficiencies 
are high for the Piller CPM but 
VI conditioning mode is even 
higher and the combination 
of these two paths with the 
low-loss energy store makes 
for a secure power solution. 
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Electrical losses account for the 
majority of operating costs in 
a critical power system. Most 
data centres will not be run 
at full load and so it is partial 
load efficiencies that are the 
key to the real running costs. 
The Piller module will deliver 
high efficiencies at typical 
partial loads and simultaneously 
provide autonomy in the region 
of one minute.

The other major operating 
expense is maintenance and 
overhaul. Significant cost savings 
are realised if batteries do not 
need to be changed out at all 
(something conducted usually 
between every five and seven 
years) or capacitors do not need 
replacement every five years. 

These savings are 
compounded by the need for 
just one short service visit per 
year rather than as many as four 
visits per annum for some static 
UPS/battery arrangements. The 
combination of reduced energy 
consumption and lower service 
needs can lead to an operating 
cost saving as much as 50% per 
MW UPS system running at 40% 
load. The chart below offers a 
12-year comparative total cost 
of ownership (TCO) for 1MW 
of UPS power with short-term 
back-up under two traditional 
architectures and the Piller CPM.

Minimised intervention
Intervention or downtime 
means time taken up by 
servicing, overhaul and repair 
during which the UPS system 
is either out of action or with 
reduced resilience. Minimised 
intervention is therefore a 

‘must have’ and yet service and 
overhaul intervention is essential 
in every critical power system. 
On the one hand, this provides 
a reassurance that systems are 
in good working order and on 
the other, it inevitably causes 
increased risk for the user. 

A balance between risk and 
intervention is necessary and 
the Piller CPM requires only 
a short service visit once per 
year and consumables can be 
replaced with the module on 
line. DC capacitors and energy 
storage parts are designed so 
as not to require replacement 
for at least the first ten years 
of operation. Compared with a 
battery installation, this blend 
can reduce routine intervention 
by up to 75%. 

Maximised availability 
High availability in a UPS 
system is a good thing, 100% is 
Utopia, but that does not mean 
that the equipment within is 
reliable. If equipment can be 
repaired quickly, the system 
will automatically exhibit 
high availability but it is a pre-
requisite with UPS systems to 
have a high reliability as well. 

It is recognised that batteries 
are the main cause of power 
outages in a data centre with 
figures as high as 50%* of the 
incidents. By contrast, standby 
generators account for just 3%* 
of the failures. What’s more, 
many of those engine start 
failures relate to starting battery 
defects and not to engine faults. 

A system with a reliable 
source for both engine starting 
and for handover to standby 
generators will inevitably and 
significantly raise the reliability 
of a data centre. And if that 
reliability can be combined 
with a low mean time to repair 
(MTTR) then the availability 
will also be higher. 

By eliminating all batteries 
and having minimised 
intervention the Piller CPM 
can comfortably fulfil both the 
requirement of high availability 
and high reliability. l

piller.com

*Emerson Network Power report 
– Battery Maintenance Solutions 
for Critical Facilities 2014
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Total cost of ownership comparision by expense 
category (discounted cash flow method)

50%
Cost savings that can be 
achieved per MW UPS system 
running at 40% load


