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—
Executive summary
—
The current data consumption and
processing levels in the world
demand the highest level of
performance and efficiency from
data centers. Legacy data centers,
although functional, struggle to
keep up with more up-to-date
facilities in meeting these
demands, while aging facilities
have decommissioning looming
over their roofs.

These data centers can have their useful lives
extended considerably by modernizing to keep up
with today’s demands for efficiency and
sustainability. In this paper, we explore the options
available for extending the life of a data center
while boosting performance in a sustainable
manner.
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—
Introduction
Gartner stated that 10% of enterprise
organizations have shut down their data centers
and predict that 80% more will do the same by
2025. 1 More organizations are choosing to move
some resources to the cloud for the financial and
scalability benefits, while keeping mission-critical
resources in on-premises data centers.
These on-premises infrastructure are often older
and may offer less reliability, efficiency, and
sustainability than more up-to-date data center
facilities, but opting to build a new facility can also
come with challenges, such as

Significant
construction costs

Difficulty in acquiring
land in an ideal location

Time lost to data
migration, and more

However, all these can be circumvented. Aging
facilities that do not provide the required
compute, network, and storage capacity can be
upgraded, retrofitted, and refurbished. By doing
so, their life span can be extended, and their
reliability and efficiency improved, without the
costly capital expenditure.
Nonetheless, extension of life should go beyond
the white space issues of eliminating hotspots,
making more storage available, and improving
power supply. Although these can help meet the
short-term needs of IT-dependent business
operations, these may not be sufficient in the

long term. For a future-proof extension of life, we
need to look beyond upgrades in the IT
infrastructure and into investments in electrical
infrastructure.
To determine the level of upgrade required by the
data center, a thorough assessment of the
current condition of the data center must be
undertaken, together with a clear analysis and
understanding of the primary objectives and
requirements that the facility must be able to
meet. These upgrades may vary in priority – from
minimal to comprehensive - all of which have
increasing levels of impact on the facility.
Extensive upgrades, such as replacing outdated
switchgear with digital switchgear or adding
monitoring software, can provide an extra layer of
intelligence and automation, which can make
asset management and maintenance smarter and
more efficient. Adding in solid service strategies
such as, periodic service and maintenance
procedures, helps data center owners further
maximize their previous investments. These are
just some of the cost-effective ways to modernize
older facilities and extend the life of these assets.
Aside from offering ease of use, accessibility and
capacity for higher-density equipment, these
modernization strategies can improve oversight
on energy efficiency and sustainability targets,
decrease operating costs and provide a much
more cost-effective solution than building a new
up-to-date data center.
By carefully assessing the current condition of
their data centers and understanding their
operational requirements and objectives,
organizations can implement strategic
enhancements that can extend the operational life
of their data center facilities and equipment and
help them significantly optimize returns on
original investment while meeting the IT demands
of the facility.
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—
Factors that impact the life
of Data Centers
The life span of a data center is dependent on
several factors, which include power consumption
and energy efficiency of the overall structure,
environmental conditions that can lead to the
aging and degradation of mission-critical
components, and equipment servicing and
maintenance, among others.

Regular servicing and maintenance also plays a
major role in extending the life span of data
centers. Teams that have a predictive maintenance
strategy that is powered by the intuitive
intelligence of digitalizaton can lower costs of
corrective maintenance by up to 90% while
minimizing the risk of equipment failure. 2

For example, data duplication and ineffective data
coding are two of the more common problems
within the data center industry. Poorly managed
information can have a considerable impact on the
data center’s storage footprint and can lead to the
excessive power and cooling requirements of data
servers.

This strategy provides deep component-level
knowledge of each asset, when it should be
maintained, and the criticality of the maintenance
in comparison with other equipment. This means
equipment is properly maintained as needed and
reduces equipment failure and damage, hence,
extending the life of the equipment and, ultimately,
the life of the data center.

The environmental condition of infrastructure also
plays an important role in improving the life span of
data centers. Racks and equipment need to be
positioned strategically to allow for proper
ventilation and cooling and can help minimize
downtime and failure over the life of mechanical
and electrical equipment.

Power
consumption

Environmental
conditions

Equipment servicing
& maintenance

Cleaning and disposing of old equipment and
regular time-based maintenance activities do little
to prevent data centers from obsolescence and
expiration. The strategies covered here are capable
of extending the useful life of the facility at a less
restrictive cost.
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Strategies for extending the life
of a Data Center
—
A S S E S S T H E C U R R E N T CO N D I T I O N O F T H E
DATA C E N T E R

—
DETERMINE THE LEVEL OF UPGR ADE
NEEDED

Periodic and thorough assessment of data center
facilities and equipment can help prolong their life
span by providing data center operators with
valuable insights into the condition of the data
center infrastructure. These insights can allow data
center managers to implement sound decisions
and measures that can improve the health of IT
equipment, sustain optimal reliability and available
of services, and enhance daily operations.

To extend the life of a data center, the equipment
must evolve with technology to allow for greater
efficiency and safety. Adding digital upgrades to
traditional electrical infrastructure is one way to
keep up with technological advancements while
retaining initial investments. In doing so, data
center operators do not have to discard equipment
but simply give them appropriate digital
enhancements.

The various components of the facility need to
work in sync to meet the various needs of ITdependent business operations. By conducting
regular assessments, data center managers can
ensure the optimal performance of these
components by reviewing all possible points of
failure within the facility. These areas could be in IT,
communication, or other infrastructure.

After assessing the data center, managers and/or
operators must decide on the level of upgrades
required to bring it up to the required design
standards. There are three (3) levels of digital
upgrades to consider (See page 8).

Data center evaluations must also examine
environmental impacts on the facility, as these can
impair the reliability and efficiency of mechanical
and electrical components, which are at the core of
improved life expectancy of infrastructure.
Elements such as heat, water, airflow, and humidity
must be taken into consideration to do away with
unnecessary and costly floor buildouts and achieve
better energy efficiency.
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—
Light upgrades

01

ABB Ekip UP
For instance, installing the ABB Ekip UP can help
improve reliability by leveraging its digital
communications capabilities to monitor, protect,
and control electrical components within the
facility, thereby saving time and investments
required for repair and retrofitting.
The ABB Ekip UP is a multifunction digital lowvoltage unit that is easy to install and will not
create any impact on the switchboard design,
providing flexibility and simplicity of use. It can
easily be connected to the breakers that measure
energy and power quality and collects data from
these field devices. The Ekip UP serves as an access
point to transmit and store the collected
information to the cloud-connected ABB Ability™
platform.

Light upgrades are an easy way to add digital
functionality with little to no downtime or impact
on the electrical installation.

This plug-and-play multifunction relay allows
operators to leverage device-level data to increase
reliability of older equipment while prolonging its
overall health and efficiency, thanks to easily
accessible cloud-based data. And because the Ekip
UP is suitable for different data center
functionalities without the need for additional
external devices, data center managers and
operators can optimize their resources without
incurring unnecessary operational expenses.
ABB Ability platform solutions are downloadable
online and do not require a physical intervention on
the electric equipment. Once released, new
features are available on ABB Ability™ Marketplace. 3
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—
Medium upgrades

02

Retrofits and refurbishments
Building a new data center with up-to-date
equipment, as well as ensuring that it complies
with the latest standards on energy efficiency, is
capital intensive. With technology rapidly changing,
data centers must be equipped with electrical and
mechanical capacities to ensure that they are ready
to take on higher power densities from servers and
processors storing massive amounts of data.
To do this, data center managers and/or operators
must conduct an audit of the mechanical and
electrical infrastructure within the facility to assess
their respective functions and capabilities and
understand the specific upgrades that each would
require. Undertaking this thorough audit can
prevent the loss of power and cooling, which may
result in unexpected and costly downtimes for the
data center.
Due to the cost implications of these upgrades,
data center owners may consider retrofitting and
refurbishing their existing infrastructure to extend
the lifetime of their legacy infrastructure while
optimizing their overall efficiency.
Retrofitting also allows the use of high-density
equipment and enhances redundancy and
reliability. Owners can reap a higher return on
investment by maximizing the use of the current
infrastructure while lowering operating costs. This
also supports the circular economy and boosts
sustainability.

Medium upgrades add digital features to older
non-digital equipment that are still in good
condition and were maintained properly. These
upgrades, which comprise retrofits and
refurbishments to modernize electrotechnical
components of the infrastructure up to the latest
standards, have very little impact on the electrical
installation and provide little to zero downtime.

Over the last 10 years, there have been more than
350 million circuit breakers that have been installed
worldwide that do not possess advanced features
for monitoring or resource optimization. As a
result, a large number of facilities utilizing these
electrical components could be consuming
excessive amounts of energy or requiring heavy
upgrades to remain operational.
Part of the ABB Ability smart power portfolio, the
ABB Ekip UP is a new product range of digital units
that upgrades low voltage systems in data centers
and next-generation electrical distribution plants
by providing legacy infrastructure with metering,
control, and protection features with minimal
impact on the switchboard design.
Because these devices are plug and play, downtime
on existing switchgear is effectively reduced,
achieving optimization without sacrificing the
facility’s uptime.
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—
High upgrades

03

By equipping data center facilities with digital
solutions, such as digital switchgear and energy
and asset management software, managers and
operators can closely monitor the performance of
their assets and resources, perform preventive
maintenance as needed, and fully optimize the
operational and financial opportunities of the
infrastructure.
Digital switchgear
Traditional switchgear provides very little
information, if any, on the health and maintenance
requirements of electrical components within the
data center, which can affect plant process
operations. Moreover, the use of traditional
switchgear may necessitate a more thorough
maintenance process, and require additional
manpower, especially when a shutdown is
inevitable. Annual maintenance costs for facilities
making use of traditional switchgears with small to
medium-sized electrical systems can reach up to
USD 100,000 per year.6

—
Manual switchgear

High upgrades require replacement of aged
mechanical and electrical installations that are
already in poor condition or have not been
maintained properly, or already at the end of their
lifecycle. This type of upgrade may also be an
opportunity to switch to the use of digital solutions
that assure continuous optimal operations and
energy efficiency.

Modern digital switchgears, such as the ABB
UniGear Digital MV switchgear, can perform vital
monitoring functions and offer greater visibility,
not only of current and voltage but also power,
power loss, temperatures, and operating cycles,
among other equally crucial data. In collecting,
recording, and analyzing these information, data
center managers and operators can gain a better
understanding of how the facility is performing,
and when and where maintenance is required.
With 90% less control wiring than regular
switchgear and monitoring capabilities, using
digital switchgears is a safer and ultimately more
economical way to manage energy distribution
efficiently. For an aging data center, this prevents
unnecessary downtime by detecting failures before
they happen. This better visibility helps to lower
the cost of operating the facility, improve its
profitability, and adds more years to its service life.

—
Digital switchgear

Together with the use of an online condition monitoring solution that abides by stringent cybersecurity standards, such as the ABB AbilityTM Condition
Monitoring, data center managers and operators can keep track of the health of their facility’s digital measurement devices. With information
consistently and readily available, the ABB AbilityTM Condition Monitoring can provide warning notifications and allow data center managers to
conduct or request immediate remedial action.
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Consider more extensive upgrades
To improve continuity of service for data centers, its infrastructure must
be effective enough to meet increasing demands with maximum uptime
and resilience. Older technology cannot meet the IT demands of today’s
mission-critical functions, but there is a way to add that capability
without making total replacements.

—
A B B A B I L I T Y T M E N E R G Y A N D A S S E T M A N AG E R

Data centers are generally known to be energy
intensive, accounting for 1% of global energy
consumption, due to the rapidly growing demand
for data storage and management across the
globe. Based on recent data, traditional data
centers consume 32.61 terawatt hours of energy
annually while hyperscale data centers make use of
86.58% terrawatt hours of power per year.7
According to the IEA, data centers consume 1% of
the world’s energy.4 For the individual enterprise
data center owner, this means a significant cost in
operating expenditure. For a hyperscale data
center, this raises concerns over carbon footprint
as well. Running at a high OPEX can add to the total
cost of ownership, which can affect how long
owners can keep their facilities running profitably.

To better monitor energy consumption and asset
condition, ABB’s Energy and Asset Manager
integrates energy and asset management in a
single intuitive dashboard that provides full
visibility of asset and electrical-system behaviour.
These insights help data center managers minimize
cost and risk and maximize performance and
safety.
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—
SMART CIRCUIT BREAKERS

Electrical components also play a crucial role in
achieving energy efficiency within a data center.
Apart from transmitting power and guaranteeing
service continuity, these components also serve as
a means to realize energy efficiency improvements.

installation; and are securely connected to an
Electrical Distribution Control System (EDCS) that
transmits information to the cloud to provide
timely consumption statistics and energy quality
assessments.

For example, a regular circuit breaker regulates the
flow of electricity to circuits in the data center.
Smart circuit breakers, on the other hand, perform
this function with additional capacity such as
facilitating data collection and remote monitoring.

These improvements in breaker technology can be
added to an aging data center to improve safety,
reliability, and operational efficiency. It can also
minimize power consumption and the cost of
operating the data center. As a valuable ally in
predictive maintenance, smart breakers provide
early detection of failures and prompt actions that
avoid the need for replacements, which can save up
to 40% on maintenance costs.

Smart circuit breakers, like the ABB Emax 2 and
Tmax XT, are type tested to ensure ease of
installation, even in aging data center facilities;
offer simple design and wiring for faster
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Deploy service strategies for the future

Service agreements should be tailored around
business needs, assets, and processes, and are
meant to ensure that data center equipment and
assets are fully utilized and maintained to maximize
their function and life span.
One solution to consider is online condition
monitoring systems like ABB MyRemote Care or
ABB MySiteCare, to ensure equipment is in optimal
working condition and to undertake maintenance,
if and when needed. This will help prevent untimely
deterioration of equipment and reduce failure
probability.
Apart from having provisions to provide remote
care, which allows service personnel to immediately
perform diagnostic and troubleshooting
procedures on equipment and components without
having to go to the facility, service agreements
must also assign the data center with trained
service professionals with the resources and
capability to render timely and high-quality service.
Undertaking these steps can help control improve
overall efficiency and reliability of the data center,
promote and uphold safety among data center
personnel, and reduce the occurrence of avoidable
expenses.

Another major aspect of services that extends the
life of data centers is proper maintenance. Data
Center Infrastructure Management (DCIM) and
equipment life-cycle management are key factors
in ensuring the efficient and continuous
performance of critical systems. While conventional
maintenance best practices require regular visual
inspection, cleaning, repairs, etc., which add
significant expenses to total operating costs, a
condition-based predictive maintenance strategy
is more efficient.
This type of maintenance spots problems before
they happen and corrects the underlying issues.
Unlike time-based and break-fix maintenance
strategies, this reduces resources spent on
maintenance while providing better results and
prolonging the life of the equipment.
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—
Benefits of implementing these
strategies
Safety
Technological advancements have provided
substantial improvements in safety over the years
that may not be incorporated into legacy facilities.
Upgrades, and retrofits not only improve operations
but can offer significant improvements to enhance
worker safety.

—
AI can process massive amounts
of sensor data with precision and
speed to provide insights that inform
smarter maintenance practices.

In addition, legacy electrical and mechanical
components may be more prone to breakdowns and
require service personnel to tend to its upkeep
onsite, which may result in additional costs and
safety-related concerns.

Lee Todd, Executive Product Manager
- Service Solutions

Sustainability
Extending the life of data centers, instead of
disposing current equipment and building from
scratch, minimizes CO2 emissions and raw materials
usage. In addition, enhancing the life span of
electrical and mechanical components within a data
center can help optimize its performance and
usability, do away with excessive space and energy
consumption, and help drive sustainability within
the facility and the managing organization.
Data center managers can keep the facility alive and
efficient for as long as possible while minimizing
resource usage and waste and lowering the facility’s
carbon footprint.
We are proud to say that ABB strongly contributes to
sustainability by extending installation life and thus
reducing CO2 emissions, minimizing raw material
utilization, and contributing to a circular economy.
By offering retrofits instead of replacing the
complete switchgear, ABB estimates the following
savings:
• About 800 tons of copper per year
• About 1,200 tons of steel per year
• About 27,300 tons of CO2-eq in the last 5 years
Intelligence
Intelligence minimizes the resources necessary to
keep a data center functional and efficient. Energy,
money, labor, and time are used less when
monitoring and AI predictions are a future case for
99% + of data center operational practices.

This powers predictive maintenance practices, as
opposed to time-based, to reduce labor
requirements and identify the more critical
maintenance needs. It is also a key mitigation
strategy for the aging workforce and skills
shortage problem.
Predictability and availability
Smart, digital versions of legacy equipment
significantly increase reliability and availability.
Timely and continuous monitoring, which provides
accurate and real-time insights on the condition of
the data center equipment, enables operating
personnel to always be on top of the situation and
perform preventive maintenance exercise as
needed.
Early warnings of failures allow sufficient time to
plan maintenance, improving uptime and
minimizing the need for intrusive maintenance.
Cost savings
The strategies outlined in this paper provide
significant cost savings—including energy and
maintenance—while removing the need for costly
replacements. It also helps in improving
efficiencies; using less to achieve more. This
reserves resources for other activities that will help
keep the facility working for a longer time.
Additional benefits
The strategies for life extension also provide
additional benefits, such as:
• Improved capital forecasting
• Improved operational efficiencies, and
• Improved environmental, public, and safety
profile
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—
Conclusions
It can be difficult to keep up with the rapidly
changing technologies in data center operations.
The rising demand for faster, bigger, and smarter
systems mandates data center owners to stay at
the forefront of these advanced technologies.
This can make data centers from a few generations
back obsolete and require decommissioning.
However, data center owners can still benefit from
that investment while meeting these rising IT
demands through undertaking upgrades on crucial
electrical and mechanical components . With the
data center market expected to grow by $519.34
billion between 2021-2025, 5 operators and
managers of aging data centers must find a way to
keep their facilities operational and profitable.
Depending on the age of the data center and the
demands to be met, extending its service life will
require different levels of upgrades, as well as

varying price points. Even so, upgrading a data
center is significantly more cost-effective than
building a new facility.
Going in this direction also lowers the demand for
raw materials and helps meet sustainability goals.
A legacy data center can now be safer, more
intelligent, and offer similar levels of predictability
and availability that are obtainable from more
recent infrastructure. This can be achieved by
fitting or replacing aging equipment with special
digital units or choosing to equip the facility with
online condition monitoring systems that can
guarantee the optimal performance of the data
center.
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