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Unified Infrastructure Comes of Age
IT, telecommunications and data center managers are
increasingly recognizing the value of integration, both in
their IT and communication stacks and in the facilities that
support them. Designing, configuring and fabricating data
center or telecommunication infrastructure off-site is creating
tighter integration across systems, streamlining processes and
enhancing management.
As a result, organizations can now add capacity faster and
achieve new levels of scalability and performance—when they
make the right decisions early in the process.
The Spectrum of Solutions
Unified infrastructure has been around for years, but in
limited sizes and configurations. Today, unified infrastructure
is coming of age as a result of the range of solutions that are
available, including:
• Fully enclosed single-rack systems with
integrated thermal management, power
protection and remote management.
•Integrated rows that feature thermal
management, power protection and
remote management in a customizable
enclosure supporting up to six racks.
• Aisle-based modules that integrate
power protection and thermal
management with aisle
containment to deliver a modular,
intelligent and high-efficiency
solution for room expansion.
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• Self-contained modules with
integrated management
software that can be deployed
within a building or serve as
free-standing, data or network
centers that can be relocated
as required.
• Free-standing fully
prefabricated data center
facilities, which represent
the newest addition to
a spectrum of unified
infrastructure solutions.
Thinking Outside the Container
Until recently, facility-scale unified infrastructure solutions
were limited to containerized systems, which don’t provide
the size or flexibility many organizations require.
That has changed with the advent of prefabricated data
centers/core sites – fully customizable, freestanding facilities
that leverage the efficiencies of integrated design and
prefabrication without limiting flexibility. This approach has
the power to transform how data centers and core sites are
designed and constructed.
With this development, unified infrastructure now has the
versatility to address a broad range of applications, from
single rack or row solutions that are ideal for remote offices
or edge of network support, to aisle-sized modules that
streamline expansion to fully customized new builds.

Defining Unified
Infrastructure
Unified infrastructure is an
integrated environment for IT
and telecommunication systems
that enables faster deployment
by configuring and fabricating
that environment off-site and
delivering it in a single plug-andplay system or in modules that can
be assembled on-site.
Unified infrastructure typically
includes thermal management,
power distribution, controls
and management software and
services—plus ancillary systems
such as lighting, fire protection,
physical security and water
treatment—preconfigured to
create a complete environment for
the efficient and reliable operation
of technology systems.
Unified infrastructure systems
range from single-rack enclosures
to complete prefabricated data
centers, and are customized based
on technology, business objectives
and site requirements.
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Traditional approaches, such as the stick-build construction
process, represent the default choice for many organizations
seeking to add capacity simply because there has been no
viable alternative.
But traditional processes have proven insufficient in many
cases. They can’t meet the accelerated development
requirements of dynamic organizations and often don’t
factor future growth into the design. Relying on these
processes, organizations have either had to deploy capacity
before it is needed —creating risk and stranding capital—
or consistently stay a step behind their own capacity
requirements, limiting growth.
For expansion and retrofits, building block solutions that
range from single enclosed racks to larger multi-rack
contained systems may represent a viable solution, as they
allow a staged retrofit or expansion that can be accomplished
with minimal disruption and allows for controlled growth.
For new builds, prefabricated facilities represent an emerging
solution. They allow organizations to bring new capacity
online 30-60 percent faster than traditional approaches.
These modular facility-scale solutions deliver outstanding
performance and can be easily scaled. With a prefabricated
solution, the growth plan is literally designed into the
solution from the beginning.
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Integrated Design and Process Efficiency
The prefabricated process is both more collaborative and
more efficient than the traditional stick-build process.

“

By bringing key technology partners into the design process at
the beginning, facility designs can better match infrastructure
to site characteristics and are inherently modular because
fabrication and transportation considerations are integrated
into the design process.
This integrated design approach then supports an off-site
prefabrication process that occurs in specialized facilities
using skilled craftsmen and established workflows to
drive high quality. The process also supports system-level
configuration and testing prior to on-site installation,
streamlining commissioning and minimizing the potential
for startup problems.
When additional capacity is needed, new modules can be
added with minimal engineering and without disrupting
existing operations.

By bringing key
technology partners into
the design process at
the beginning, facility
designs can better
match infrastructure to
site characteristics and
are inherently modular
because fabrication
and transportation
considerations are
integrated into the
design process.

“

The Prefabricated Development Process

Evaluating and Deploying Prefabricated Data Centers
Questions to Ask When Considering a
Prefabricated Solution
1. What is the value of rapid deployment?
The primary advantage of prefabricated data centers is faster
deployment. For most organizations bringing a new facility
online at least 30 percent faster has quantifiable financial
benefits —both cost saving and revenue producing. Those
benefits should be factored into the analysis when comparing
the cost of a stick-build facility to a prefabricated solution.
2. How does site selection affect design?
Because technology vendors are more involved in the
development process, they can better match infrastructure
systems to specific site characteristics, such as climate
conditions and energy availability. This is particularly
important in regard to the thermal management system,
as the site may present opportunities to use free cooling
and other approaches that dramatically reduce data center
energy costs.
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3. What compromises must be made to achieve
rapid deployment?
It’s counterintuitive, but don’t assume there have to be
penalties associated with faster deployment. The quality
and performance of prefabricated modules and facilities are
exceeding what can be achieved through traditional processes
and the costs are often similar. In fact, when the value of faster
deployment is factored in, the total cost of ownership of a
prefabricated data center will likely be lower than a similar
stick-build facility.
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Facebook’s Luleå 2
Data Center
Working with Emerson Network
Power, Facebook adopted data
center prefabrication to support
its rapid deployment data center
(RDDC) initiative. Facebook’s
125,000 square foot “Luleå 2”
data center in Luleå, Sweden, is
being built using more than 250
shippable modules, including
power skids, evaporative air
handlers, a water treatment plant
and data center superstructure.
When completed, this
prefabricated facility will be
one of the most efficient and
sustainable data centers in the
world, powered
by 100 percent renewable
energy and featuring the latest
in Open Compute Project
server, storage, mechanical and
electrical designs.

TIME SAVED 40%

Prefabricated Solution
A rendering of Facebook’s Luleå 2 Rapid
Deployment Data Center (RDDC).
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Taking a Collaborative Approach to Design
Traditionally, power, cooling and management systems
have been configured independently from each other—and
independently from the building/superstructure in which they
were housed.
That is not the case with prefabricated solutions—at least
not projects that leverage the insight and experience of
technology vendors from the beginning of the process.
The key success factor for a prefabricated development
project is a collaborative, holistic approach to design. Rather
than the traditional serial approach—in which the project is
initiated by an architect, passed to a consulting engineer,
then to a contractor, and finally bid to technology vendors—
prefabrication brings together all of these parties at the front
end of the project.
Building the Team
No single partner can provide all of the services and support
required to construct a data center, regardless of whether the
traditional or prefabricated approach is employed. However,
the prefabricated process has the advantage of bringing all
parties together from the beginning. The players that should
be involved include:
• Lead technology vendor: The lead technology vendor
should help ensure the facility is tailored to the site,
meets desired efficiency and availability requirements,
and is manageable and scalable. This partner is often the
best positioned to manage the overall project and provide
ongoing service support, if they provide a suite of mature
and well-developed services.
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• Architect: Architects continue to play a vital role in the
facility design process but their designs need to support
modular construction. Input from other partners will
facilitate that process.
• Consulting engineers: Engineers work with the architect
and technology vendors to provide engineering support
for mechanical and electrical systems.
•Contractor: The contractor works as an extension of
the lead technology partner. Getting them involved
in the design phase can prevent problems during the
construction phase.
•Supporting technology vendors: In some cases, it may
make sense to have supporting technology vendors
involved in the design process.
Choosing a Lead Partner
Even though the process is collaborative, one partner needs
to take the lead in managing design, fabrication, assembly
and commissioning.
Infrastructure vendors with strong service organizations are
well positioned to serve as the lead partner on prefabricated
projects as they have the technology expertise to help guide
design, the facilities and resources to support fabrication, and
the service organization to manage on-site assembly, startup
and commissioning.

Three Characteristics
of a Lead Partner
- Deep domain knowledge:
The lead partner should bring
an engineering mindset and
experience with all facets of site
development and management to
a project. If a technology vendor
is chosen as the lead partner, a
broad solution set helps minimize
project complexities.
- Flexibility: Prefabricated projects
are complex and variable. The
lead partner must be flexible
enough, for example, to work
with a selected contractor or
to recommend an architect.
This flexibility should extend to
design. There are often multiple
approaches to any challenge and
the best partners will consider all
viable options.
- Proven project management:
The best project managers
anticipate problems before
they occur and understand
how to communicate with,
and coordinate the activities
of multiple subcontractors,
vendors and the customer.
Domain knowledge is essential to
proactive project management.
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Shaping the Future of Telecommunications
The value of prefabricated solutions in telecommunications is
already well recognized for remote connectivity applications,
such as cable landing stations. That use will expand as
network facilities become more like data centers and network
connectivity moves closer to users.
The Telco Data Center
As Data Center 2025 highlighted, a significant percentage
of telecommunications centers will become data centers
as a result of convergence and telecommunications will
increasingly rely on colocation facilities.
As a result of these developments, telecommunications
companies will be well positioned to take advantage of
prefabrication in the facility development stage to bring new
facilities online faster and with better performance. With
the modularity designed into prefabricated facilities, they
will have the flexibility to minimize their initial investment
to support short-term requirements and quickly and costeffectively add capacity, as it is needed.
Building out the Network Edge
There is growing attention on
the edge of the network as
more computing and storage
is pushed closer to end users
to reduce transmission and
bandwidth requirements. Edge
facilities must be designed for
resiliency and availability, as a
failure at the edge could limit access to the core.
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Prefabricated facilities and modules provide an ideal
solution to this challenge. They can be deployed quickly,
managed remotely and duplicated across multiple
locations to provide a high degree of standardization
without sacrificing the ability to customize
configurations to specific locations.

Network Facilities
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Relying on Colocation
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Data Center 2025 participants see internet
switching centers moving closer to users.
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More than half of the participants in Data
Center 2025 predicted that at least 60
percent of telecommunications network
facilities will be data centers by 2025,
and 79 percent expect at least half of
telecommunications companies to rely
on colocation.

Evaluating and Deploying Prefabricated Data Centers
Bringing the Prefabricated Facility Online
Prefabricated data centers are truly modular. Data
center components, including facility exteriors, building
superstructure, and critical infrastructure systems, are fully
fabricated off-site and transported to the site for assembly.
Transportation can be a challenge depending on site location
and needs to be considered early in the design phase. Every
component of the data center must be fabricated in a
transportable module.
Once the foundation is in place, data center modules
arrive on-site and are assembled. Because so much work is
performed off-site, this assembly process can happen rapidly.
From the time modules begin to arrive on-site, the complete
facility can be assembled relatively quickly.

Startup and commissioning are typically streamlined as well
because all major systems have been pre-configured and
pre-tested during the fabrication process.
As a result of the holistic approach and streamlined processes
employed, a prefabricated data center can be developed
– from project conception to startup—in 30-60 percent
less time than a stick-build facility. In addition, with an
experienced lead partner at the helm, the resulting facility
will typically deliver better performance in terms of efficiency
and reliability and will be easy to scale because of the
modular design.

And, if you are thinking that prefabricated facilities are simply
shipping containers packed with technology – uniform and
uninspired – think again. There are no limits to the aesthetics
and functionality of a prefabricated data center. In fact,
businesses for which data centers represent the brand, such
as Facebook, are producing showcase facilities using the
prefabricated approach.

“

Startup and commissioning are
typically streamlined as well because
all major systems have been
pre-configured and pre-tested
during the fabrication process.

“
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Click image to view Case Study

T-Systems Cloud Center
T-Systems selected the
prefabrication process for its
newest cloud data center in
Iberia, Spain. The 1.1 MW facility
features a completely modular
superstructure supporting 38
modules comprising thermal
management, power distribution,
controls and management
software, plus ancillary systems.
To get a full appreciation for the
speed and customizability of
prefabricated data centers, watch
the time-lapse video of the data
center construction.
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