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We look forward to a spring season that brings us all a new beginning!
The theme of the 7x24 Exchange 2021 Spring Conference is “Explore the Possibilities”. Designing,
building, maintaining and operating mission critical facilities is not possible without the technical
resources needed to support the data center industry. International Data Center Day powered by 7x24
Exchange is designed to raise awareness of the Data Center Industry to students from “Grade school to
Grad school” and inspire the next generation of talent. Companies in the industry have responded to
this initiative in dramatic fashion. Some sponsored the day, others hosted data center tours, presented to
students in classrooms, brought students into the workplace, and performed many other data center
related activities.
This year International Data Center Day was celebrated on Wednesday March 24th. Premier Partner
Rosendin supported the day on social media with a video statement of their commitment and several
social media posts to extend the reach of the day. CBRE, Netrality Data Centers & Bala Consulting
Engineers, QTS, and many others hosted virtual tours for students. Tours reached as far as Sweden with a half day tour by CDT. The
7x24 Exchange Greater Washington DC and Central Virginia Chapters obtained a resolution from the Loudoun County Board of
Supervisors in support of International Data Center Day while the Ohio Chapter created a video along with a package for teachers to
educate students on any day of the year.

Robert J. Cassiliano

International Data Center Day has been very successful thanks to all the support from industry companies. In particular, the
commitment of support from prominent mission critical organizations Data Center Dynamics (DCD), Infrastructure Masons (iMasons),
and Uptime Institute as Industry Partners as well as Mission Critical Magazine as Media Partner significantly increased the ability to
connect with students.
The goal of 7x24 Exchange conferences is to provide attendees with quality education, networking, and information sharing all in an
environment designed for a memorable experience for you and your guests. 7x24 Exchange is committed to providing value to
members, conference participants, and their companies.
The theme for the 2021 7x24 Exchange Spring Conference being held at the JW Marriott San Antonio Hill Country in San Antonio,
Texas from June 13-16, 2021 is End to End Reliability: “Explore the Possibilities”. Conference highlights include:
• Welcome Reception
• Sunday – Certified Mission Critical Operator (CMCO) Exam
• Conference Keynote: “Leading From Any Seat: Stories from the Cockpit and Lessons from The Grit Factor” by Shannon Hoffman
Polson, one of the first U.S. Army women Apache helicopter captains and pilots, author of North of Hope and The Grit Factor
• Keynotes by Compass Datacenters and Vertiv, NVIDIA, and University of Texas at Arlington
• Panel on Crisis Construction – participants include Facebook / Google / M.C. Dean
• Panel on Connectedness 2.0 – How the Convergence of 5G, IoT, and Edge Computing will alter the Data Center Ecosystem –
participants include EdgePresence / HDR Inc. / Turner Construction
• Panel on DCIRN – Building a Global Knowledge Database – participants include DCIRN / Infrastructure Masons / Microsoft / NTT /
Salute Mission Critical
• Panel on Mixing Liquids into Your Data Center – participants include Victaulic / Microsoft / JM Gross Engineers
• Presentations by Compass Datacenters & Schneider Electric / Radix IoT
• Talks from Department of Defense / Infrastructure Masons / Uptime Institute
• Recap of International Data Center Day
• 7x24 Exchange WiMCO Session: Attracting and Retaining Diverse Talent – How Google Is Leading the Way
The program content is designed to provide value to conference participants and their companies by focusing on important topics of
the day. Changes in data center construction and operations, data center cooling options, data center training and the impact of AI,
IoT, and 5G are highlighted at this year’s Spring event.
I look forward to seeing you at the Spring Conference in San Antonio, Texas!

Bob
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The Smartest Battery Choice for
Resilient, Profitable Data Centers
Reduce Your Risk, Cost, Hassle — with Proven Technology.
We get it. Data center leaders and CIOs face endless demands — greater ef昀ciency, agility and operational sustainability
— while mitigating risk and lowering costs. Deka Fahrenheit is your answer. It’s an advanced battery technology for
conquering your biggest data center battery challenges.

The Deka Fahrenheit Difference
Deka Fahrenheit is a long-life, high-tech battery system designed exclusively for fast-paced data centers like yours.
Our system provides the most reliable and 昀exible power protection you need at the most competitive Total Cost
of Ownership (TCO) available.

Your Biggest Bene昀ts:

Best TCO for Data Centers

Proven Longer Life

Environmentally Sustainable

Slash lifetime TCO with lower

Field testing and customer

Virtually 100% recyclable. End-of-

upfront cost, no battery

experience show an extended

life value and recycling helps lower

management system required,

battery life that reduces the number

cost of new batteries and ensures

longer life and less maintenance.

of battery replacements over

self-sustaining supply chain.

the life of the system.

Safe, Dependable

Flexible, Scalable

Trusted Battery Experts

A technology known for its long

Expand and adapt as needed,

Located on over 520 acres in Lyon

history as a safe, reliable,

without making a long-term

Station, PA, East Penn is one of

high-performance solution —

commitment to an unproven

the world’s largest and most

for added peace of mind.

battery technology chosen by

trusted battery manufacturers.

a cabinet supplier.

We’ll be there, for the long-term.

Let Facts Drive Your Decision.
Balancing your data center needs isn’t easy. Deka Fahrenheit simpli昀es your battery decision by comparing the TCO
of a Deka Fahrenheit battery system to lithium iron phosphate.

Overall TCO: Deka Fahrenheit Wins
(1036.3kWb - 480VDC Battery System)

TOTAL COST OF OWNERSHIP

$1,000,000

$800,000
Lithium
Iron Phosphate
$600,000

$400,000
Deka
Fahrenheit
$200,000

1

5

10

15

YEARS IN SERVICE

Data Center TCO Analysis Factors 1 MW System
(1036.3kWb - 480VDC Battery System)

Lithium Iron Phosphate

Deka Fahrenheit

10-yr Warranty

7-yr Warranty

Initial System Cost

$236,420

$180,489

Maintenance Cost Per
Battery

$39

$5

Replacement Cost
Per Battery

$1,750

$525

Replacement Labor Cost
Per Battery

$25

$40

Battery End-of-Life
Value or Cost
Total Cost of Ownership
(TCO)*

$91 COST per kwh

$33 CREDIT per kwh

TCO = $832,662

TCO = $568,111

Approximately
$264,551
in Savings

* Space calculations assume 昀oor space costs of $60 per ft2, and Net Present Value (NPV) of 6%. Space assumptions include 2018 NFPA855 requirements
with 4’ aisle. Does not include additional costs for UL9540A design changes or facility insurance for lithium iron phosphate systems. Total decommissioning
costs for a 1MW Li-Ion battery based grid energy storage system is estimated at $91,000. Source: EPRI, Recycling and Disposal of Battery-Based Grid
Energy Storage Systems: A Preliminary Investigation, B. Westlake. https://www.epri.com/#/pages/summary/000000003002006911/
Terms and conditions: Nothing contained herein, including TCO costs and assumptions utilized, constitute an offer of sale. There is no warranty, express
or implied, related to the accuracy of the assumptions or the costs. These assumptions include estimates related to capital and operating expenses,
maintenance, product life, initial and replacement product price and labor over a 15-year period. All data subject to change without notice.

Speci昀cations: The High Tech Behind Deka Fahrenheit
• Advanced AGM front access design decreases maintenance, improves safety
and longevity
• IPF® Technology — Optimizes capacity and reliability
• Microcat® Catalyst — Increases recombination and prevents dryout
• Sustainably designed for recyclability — End-of-life value enhances pro昀tability
• Exclusive Thermal Management Technology System:
° THT™ Plastic — Optimizes internal compression
° Helios™ Additive — Lowers 昀oat current and corrosion
° TempX™ Alloy — Inhibits corrosion

Deka Shield Protection
Allow Deka Services to install and maintain your Deka Fahrenheit batteries and your
site will receive extended warranty bene昀ts. Deka Services provides full-service
turnkey EF&I solutions across North America. Ask East Penn for details.

Do you have the best battery system for your data center?
You can’t afford downtime or extra costs. Contact East Penn for a full TCO analysis.

610-682-3263 | www.dekafahrenheit.com | reservepowersales@dekabatteries.com
Deka Road, Lyon Station, PA 19536-0147 USA
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DATA CENTER FACILITY

INFRASTRUCTURE
TRENDS TO SUPPORT
HPC AND AI
By Munther Salim, Ph.D. C.E.M., LEED AP, CDCEP, ATS

INTRODUCTION
Nowadays, High Performance Computing (HPC) and Artificial Intelligence (AI) solutions are being deployed onpremises, in the cloud, or at the edge across a wide range of industries. In manufacturing, HPC and AI are being
used for predictive and prescriptive maintenance, automation of product lifecycle management and short design
cycles. Additionally, HPC and AI solutions are being used in health care and life sciences to accelerate drug
discovery and develop more personalized healthcare. Also, weather and climate research employ these solutions
for timely and more precise weather forecasting and improved understanding of climate change. The energy, oil,
and gas sector uses these solutions for developing real time wind and solar maps for energy optimization and
Better photovoltaic efficiency. HPC and AI transformed the financial services industry through applications across
many areas including stocks and securities modeling, fraud detection, credit risk assessment, customer engagement,
cyber security, and regulatory compliance. According to a study by Grand View Research, the global HPC market
is expected to reach $60 billion by 2025.
Today, IT leaders struggle to adequately power and cool IT equipment in their traditional and colocated air-cooled
data centers. Processors are now exceeding 200W, and graphics processing units (GPUs) are operating at over
300W with components continuing to get even more power-hungry. High-density rack configurations in the highperformance computing (HPC) space are moving from 20 kW to 40 kW—with estimates that they will reach beyond
70 kW per rack by 2022. It is not uncommon today to see custom liquid cooled HPC racks consuming 70 to 120
kW. In fact, power densities tend to double every seven years. This technology article first explains the limitations
of traditional cooling practices. Then it describes a range of systems you can choose from to modify or supplement
your existing cooling system to get the cooling capacity your data center requires. It also sheds light on power
distribution and space trends in accordance with HPC and AI environments.
10
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FROM “LOOSELY” COUPLED TO “NEAR” COUPLED TO “CLOSE” COUPLED TO “DIRECT
LIQUID” COOLING
Traditional data centers typically implemented room cooling or loosely coupled cooling. Over the past decade or so, many
energy efficiency improvements and air management best practices were implemented in legacy as well as modern data centers
such as hot aisle/cold aisle air streams, minimization of air mixing due to bypass and recirculation air, matching supply air to
server air flow, maximization of air flow ΔT, elevation of supply air temperature, and employing free cooling technologies using
water side and a variety of air side economizers.

Figure 1. Advancement of rack cooling solutions

As the density/rack increased beyond 15 kW/rack, the architecture of cooling systems has moved from perimeter cooling
CRAHs/CRACs to near coupled solution as such containment and chimney racks became solutions of choice. Further on, closely
coupled solutions such as in-row cooling and rear door heat exchanger solutions were implemented in data centers to counter
heat rejection densities that approached 30 kW/rack or even higher (Figure 1). Nowadays, as the industry is facing extreme
density racks. i.e., HPC and AI racks more than 50 kW/rack, direct to chip liquid cooling is being employed using a Coolant
Distribution Unit (CDU) to bring the cooling water in contact with the heat source (GPU, CPU, etc.). This is considered an
advanced energy efficient solution for data center cooling and has important implications in many climates where a chiller-less
system is sufficient and relies only on cooling towers or dry coolers to cool down the water without using chillers. As the
temperature of water increases, the dependence on chillers is reduced and above approximately 30°C water temperature, chillers
are no longer required in majority of climates.

NEAR COUPLED COOLING SOLUTIONS
Cold/Hot Aisle Containment
Contained and segregated cold/hot aisles solutions; this results in minimum
or no air mixing due to recirculation and bypass. For high density loads there
are a number of designs (Figure 2) whose basic intent is to contain and
separate the cold air from the heated return air on the data floor: Hot aisle
containment; cold aisle containment; contained rack supply, room return;
room supply, contained rack return. The separation can be achieved with hard
surfaces “glass” or strip curtains. According to HPE data acquired from a
large database of assessments, the average data center has a bypass of 50%
and an average recirculation of 40%. Hence, unless hot and cold air streams
are physically segregated, good air management can’t be achieved.

Figure 2. Cold aisle containment solution

12

WWW.7x24EXCHANGE.ORG

Ducted Cabinet Chimneys—
Passive and Active
(Fan-Powered)

CLOSE COUPLED
SOLUTIONS
In-Row Cooling

This solution presents a vertical exhaust
duct attached to the top of the cabinet
(Figure 3) to provide a sealed pathway
for hot air from the top of the cabinet
to an overhead drop ceiling as part of a
closed hot air return. This solution can
be fan-less or with fans to drive air flow
and when combined with other thermal
management and cooling design best
practices can provide from 8 kW to
approximately 30 kW of cooling for fan
powered chimneys.

The in-row cooling is a row-based
cooling unit moved inside the rows to
bring cooling closer to the load
supplying cold air directly in front of the
racks and can provide up to 30 kW/rack
of supplemental cooling.
Many
manufacturers offer this solution in a
variety of densities and can employ a
DX cooling unit or chilled water coil.

Figure 4. Fan-less cooling system schematic

High-density Aluminum
perforated raised ﬂoor tiles

Figure 3. Rack with chimney

Another near coupled solution is the
high density Aluminum perforated
raised floor tiles which directs air
toward the equipment achieving a 93%
capture index; designed to evenly
distribute airflow across the full height
of a standard 42U rack, dividing airflow
evenly in two directions to provide even
distribution to racks on both sides of a
cold aisle. This solution has been in
adopted in legacy data centers to
mitigate thermal issues and hot spots.

Fan-less Overhead Cooling Coil
Overhead convection cooling places
the cooling coils above the racks as
shown in Figure 4. This eliminates fans
and takes advantage of the IT
equipment internal cooling fans to
circulate air. This can be used in data
centers that are using air cooling. This
solution has been installed in data
centers also with fans to increase the
heat rejection capacity. Both solutions
have been used for increased space,
cooling, and energy efficiency.

Figure 5. Modular Cooling System (HPE MCS)
13

Another near coupled solution that is
similar to in-row cooling is the Modular
Cooling System shown below which is
suitable for high density racks. This
solution can provide upward of 40 kW
per rack.
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CLOSELY COUPLED
COOLING SOLUTIONS
Rear Door Heat Exchanger
Close-coupled cooling systems have
separate cool air distribution and warm
air return paths that are isolated from
the open-room air. Closed-loop systems
typically use a liquid to air heat
exchanger that uses chilled water for
removing heat created by IT
equipment. Rear door heat exchanger
is an example of a close coupled
solution which directly removes heat
from back of the rack. This solution
typically uses chilled water or a
pumped refrigerant and CDUs, in-room
chillers, or heat exchangers in openloop configuration. Passive rear door
heat exchanger units (without fans) are
limited to about 15 kW/rack while active
units (with fans) are limited to about 45
kW/rack and some sources are saying it
can provide up to 70 kW/rack with
proper
thermal
management
techniques.
HPE offers a close-couple cooling
system, called the HPE Adaptive Rack
Cooling System (ARCS). The air flow
follows front-to-rear as shown below,
but all the ITE air does not require
facility input air nor interact with facility
return air. In ARCS, the entire heat load
is carried by the water, thus no heat
load enters the room.

Figure 6. HPE ARCS

System level Immersion Cooling

Figure 7. Primary (facility) and Secondary (IT)
coolant distribution

Direct Liquid Cooling (DLC)
Generally, DLC systems are designed
specifically for cooling ITE at the
component level. They are very efficient
and effective for extreme density racks
where air cooling falls short. In a typical
DLC system layout, Coolant Distribution
Unit (CDU) is used to transfer the
secondary loop heat load (IT) to
primary loop (facility water).
HPE Apollo DLC consists of a cold plate
and a tube running coolant over the
components within the server,
removing the heat from them. A
manifold running the length of the rack
brings the coolant supply to the
servers, with the hot water traveling to
a CDU contained within the rack. The
CDU then connects to the facility water,
up to 32°C (89.6°F), and water return
from the servers. Additionally, the
liquid-cooled infrastructure has been
carefully designed to support multiple
processor architectures and accelerator
options while remaining forward
compatible with next-generation CPU,
GPU, and interconnects. This schematic
shows the primary loop of the facility
water loop and the secondary loop
which distributes water to the various
cooling manifolds to cool the high
wattage components such as CPUs,
GPUs, DIMMS, etc.
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One other direct coupled cooling is
immersion cooling which can be either
a single or two-phase fluid. One
particular immersion cooling involves
directly immersing compute and
network hardware in a non-conductive
liquid. Heat generated by the electronic
components is directly and efficiently
transferred to the fluid, reducing the
need for active cooling components,
such as interface materials, heat sinks,
and fans that are common in air
cooling. IT hardware cooled in this
manner does not require fans, and the
heat exchange between the warm
coolant and cool water circuit usually
occurs through a heat exchanger, such
as a heater core or radiator. The
immersion cooling system can provide
cooling to extreme densities.

Figure 8.
schematic

Immersion

cooling

system
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ASHRAE GUIDELINES FOR
LIQUID COOLED
PROCESSING
ENVIRONMENTS
There are five temperature zones into
which a DLC system can be categorized
based on the liquid cooling
temperature directly supporting the IT
equipment as shown on Table 1:
• Class W1/W2: Typically, a data
center that is traditionally cooled
using chillers and a cooling tower,
but with an optional water side
economizer to improve energy
efficiency, depending on the
location of the data center.

CHILLER-LESS COOLING
PLANT
So, for direct liquid cooling using warm
water, the cooling system topology may
look like Figure 9 where chillers are no
longer needed in the majority of
climates especially if water temperature
is at or above 30°C. At 27°C, chillers
may be needed for just a few hours out
of the year! This is typically achieved by
using water side economizer, also known
as plate and frame heat exchanger.
Chiller-less plants tremendously reduce
both the capital expenses and
operational expenses of data centers.

• Class W3: For most locations, these
data centers may be operated
without chillers. Some locations will
still require chillers.
• Class W4: To take advantage of
energy efficiency and reduce
capital expense, these data centers
are operated without chillers.
• Class W5: To take advantage of
energy efficiency, reduce capital
expense with chiller-less operation
and make use of the waste energy,
the water temperature is high
enough to make use of the water
exiting the IT equipment for
heating local buildings.

Figure 9.
schematic

Chiller-less

cooling

system

WASTE HEAT RECOVERY
When talking about HPC, waste heat
recovery (Figure 10) from return
cooling water becomes an opportunity
to save energy and improve data center
PUE. In many cases, the return water
temperatures from HPC racks may
exceed 35°C. This water can be used to

Table 1. ASHRAE Liquid Cooled Guidelines

16

supplement building heating systems
and offset some of the energy that
building boilers may produce to meet
the heating demand from offices,
kitchens, and other domestic use.

Figure 10. Waste heat recovery system
schematic

LIMITS AND SELECTION OF
PROPER COOLING
SOLUTION
Figure 11 shows the limits of types of
cooling systems and how it compared
to the rack density. Traditional raised
floor with perimeter type cooling may
be able to cool an average of 10
kW/rack or a little higher. Once the rack
density increases beyond 15 kW/rack or
so, then near couple solutions will be
required. Rack densities up to 50
kW/rack will require close-coupled
cooling solutions. Once that limit is
crossed, direct liquid cooling or
immersion cooling is needed to remove
that much heat from servers.

WWW.7x24EXCHANGE.ORG

POWER QUALITY ISSUES

Figure 11. Cooling Capacity of various solutions

POWER DISTRIBUTION &
POWER QUALITY FOR
HPC/AI DATA CENTERS
Typical HPC power distribution includes
high efficiency utility transformers,
ultra-high-efficiency, modular and
reliable UPS system for specific
workloads. Typically, only the most
critical or core workloads such as
storage and core systems are backed
up by UPS and generators. Depending
on the HPC industry and application,
HPC workloads can be on utility power
only which makes the power
distribution much more efficient than
enterprise data centers where all IT
loads are considered mission critical
and are on multiple UPS systems and
backed by generators.

USE OF UPS/STANDBY
GENERATORS
According to an internal study
conducted by HPE, the data gathered
from various HPC/AI data centers
suggests that the use of UPS depends
on business needs or criticality of
service and thus varies. However, there
are several observations from existing
HPC data centers:
• Older and smaller HPC has typical
data center coverage using UPS
and generators in traditional data
center manner or full coverage.
• Larger research & development,
and government HPCs have limited
use or no UPS and generator
backup.
• The time for a graceful shutdown
varies but can range between 5 to
15 minutes.

Classically, all conventional data centers
use some form of UPS to protect the
mission critical equipment from power
quality issues. For example, in certain
parts of India, with very poor voltage
regulations, the UPS bypass circuit
is customarily disabled so as to not
have the load subjected to the
unconditioned power of the utility.
Modern day HPC data centers have only
the critical or core systems protected
on UPS. Typically 80% or more of the
HPC loads are fed from utility power.
Thus, power quality of the electrical
system which typically should not be an
issue, should be carefully investigated.
Power quality issues come in two areas
as illustrated by Figure 13:
• Sags: The power quality issue to
address is the voltage sags that are
short-term transient voltage dips
caused by weather occurrences,
normal utility operations, or
failures.
• Surges/Spikes: The surges or spikes
are mitigated through conventional
data center common practices. The
incoming transformer will have a
Metal Oxide Varistor (MOV), and for
each voltage level, the distribution
board will have a Surge Protective
Device (SPD) formally called a
Transient Voltage Surge
Suppression (TVSS).

Figure 13. Voltage variation and power

.quality

Figure 12. Power distribution layout
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POWER QUALITY SUPPLY ANALYSIS
The power quality analysis is limited to the sags in the system
as it is assumed that the spikes and swells will be mitigated
by various electrical devices such as MOVs, SPD’s, filters, etc.
The holdup time and the voltage regulation of the power
supply are two parameters which will protect the IT load from
minor sag excursions. The graph shows a plot of voltage sags
versus hold up voltage along with acceptable input ranges of
a typical power supply. Several solutions exist to address
power quality supply issues and are beyond the topic to be
discussed here.

The conventional single deck with the raised floor was
adequate for perimeter air cooling or loosely coupled cooling.
The galleries on the side provided segregation between
maintenance and crafts and the IT personnel and security. As
rack power density grew, the raised floor also grew in height.
With the employment of close coupled cooling or in-row
coolers, rear door cooling systems, and flooded room
techniques, the raised floor disappeared to save money and
to accommodate larger and heavier racks. With the advent
of DLC and piping for cooling systems in the data center, a
raised floor and even trenches re-emerged on the scene. This
situation opened the case for a double deck. There is even a
case where a service provider wanted the flexibility to morph
from an HPC to a lower density enterprise style of data center.
There is no one right answer and the choice between a single
deck and double deck construction and will be the choice of
the user. Here is a synopsis of the considerations for each
option:

Single deck design
• Easily maintained
Figure 14. Representative power quality data

• Easily constructed due to uniform slab to slab height
• Generally, less overall floor area

SPACE AND EXPANDABILITY

• Can result in disruption of live DC floor during expansion

HPC data center overall arrangement and architecture have
evolved to accommodate the changes in cooling systems and
IT equipment and to find economic solutions. HPC data
centers have changed from a raised floor with and without
galleries to no raised floor and back to a higher “raised floor”
of 3-5 m or double deck (Figure 15).

• Typically, the water pipes are in trenches or over racks
• CDUs are located on data hall floor taking rack space

Figure 15. Representative double-deck HPC data centers
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Double deck design
• Offers better security as IT is separated from facility infrastructure
• Could be of uniform height, but also both data hall and under deck could be of different heights
• Flexible to be convert from all air cooling to DLC
• Less disruption on live floor during expansion
• Water pipes are located at bottom of or below racks
• UPS+CDU+CRAH/Fan wall can be placed in bottom deck
• In many data centers that we have visited or designed, the height of a typical bottom deck ranges from 3-5 m while the
upper deck is at a minimum of 5 m as shown in Figure 15

Munther Salim, Ph.D. C.E.M., LEED AP, CDCEP, ATS is Distinguished Technologist/Director—Data Center Technologies at Hewlett Packard
Enterprise. He can be reached at msalim@hpe.com
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FOUR REASONS TO
BRING YOUR DATA CENTER TO

IDAHO

By Megan Ronk

Idaho is one of the fastest-growing
states in the country — and it might be
the perfect place to build your data
center. With low energy costs, a
temperate climate, minimal risk of
natural disaster and attractive state tax
incentives, Idaho makes a great home
for data center facilities. That’s
especially true across southern Idaho,
where Idaho Power provides the added
benefits of reliable, clean energy and
personal service at prices among the
lowest in the nation. Here are the top
four reasons to build your data center in
Idaho:

advisors are available 24/7 to answer
questions, work through issues and find
ways to save you money through our
energy efficiency programs. We strive
to create a positive customer
experience, and our efforts have been
recognized with some of the highest
customer satisfaction scores in the
industry. With low risks for natural
disasters and a mild climate, you can
rest easy knowing your customers’ data
is safe and protected from interruptions.
No matter what your energy needs are,
you can count on Idaho Power for
reliable, quality energy — and
personalized service to match.

Reliable
Idaho Power provides some of the most
reliable electricity in the nation. For
more than 100 years, we’ve been a
trusted ally to our business customers
— including those that are highly
sensitive to interruptions. Our energy

Affordable
Idaho is known for its affordable energy.
Thanks largely to low-cost
hydroelectricity that accounts for nearly
half of our energy mix, Idaho Power
offers some of the lowest prices in the

22

nation. In fact, our business customers
pay 30% less than the national average
for electricity. According to data from
the Edison Electric Institute, a data
center customer using 1,000 kilowatts
and 400,000 kilowatt-hours per month
in Idaho Power’s service area would
expect to pay about $28,000 in
monthly energy costs, while a customer
using the same amount of energy on
the east coast or in California could pay
between $66,000 and $94,000 per
month. Just think of what your business
could do with all that savings!

Clean
In 2019, Idaho Power announced a goal
to provide 100% clean energy by 2045.
Our company has been a clean energy
leader for decades, and this goal aligns
with our path away from coal-fired
energy as well as our carbon emissions
reduction targets. In addition to our
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Idaho has the third-lowest commercial power rates in the
U.S. When paired with Idaho Power’s incentives and
efficiency programs for commercial customers, we are
afforded the opportunity to pass along our savings to
our clients and be more competitive in our market.

hydropower facilities, Idaho Power plans to invest in
additional wind, solar and other clean energy sources as we
pursue a 100% clean energy future, along with transmission
infrastructure to move clean energy throughout the West.
Idaho Power is also proud to partner with customers on clean
energy initiatives, and we can provide a number of renewable
energy options — including new, renewable resources — to
meet our customers’ needs.

Data Center-Friendly
Idaho is an increasingly attractive destination for data
centers. As of July 1, 2020, new data centers choosing to
locate in Idaho are eligible for a sales tax exemption on
server equipment as well as construction materials used to
build the facility. This new incentive — combined with Idaho
Power’s low prices, reliability and clean energy mix —
presents a compelling opportunity for data centers looking to
site a new project in Idaho. In order to receive the tax
exemption, companies must:

• Create and maintain at least 30 new Idaho jobs within the
first two years after beginning operations, paying an
average wage at or above the county average where the
data center is located.
• Make a capital investment of at least $250,000,000 within
five years after construction begins and be solely devoted
to the purpose of providing the data center, or have a
separately operated segment of a business solely devoted
to the purpose of providing the data center.
To learn more about doing business in Idaho Power’s service
area, visit idahopower.com/econdev. To inquire about data
center tax incentives, visit commerce.idaho.gov.

Megan Ronk is Business Innovation and Development Director at Idaho Power. She can be reached at mronk@idahopower.com
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THE PERKS OF PARTNERSHIP:

HOW COLOCATION
IMPROVES MANAGED
SERVICES
by Ernest Sampera

It’s no secret modern technology has
increased the demands placed on IT
departments, which in turn has led to
the rapid growth of IT solutions and
services. More and more IT leaders are
turning to managed service providers
(MSPs) to not only augment their inhouse capabilities but to also offer
strategic advice and the benefit of
outside perspective. And as reliance on
MSPs continues to grow, so do client
expectations for performance and
availability.
This trend has highlighted the
advantages of partnerships between
MSPs and colocation providers. For
MSPs and their clients, colocation
delivers the physical infrastructure and
enhanced connectivity necessary to
support today’s organizations. Both the
MSP and their clients reap the benefits
of an advanced data center – without
the burden or cost of building or
maintaining their own.

Additionally, many MSPs prefer to work
with colocation providers who do not
also offer managed services. These noncompetitive partnerships allow both the
MSP and the colocation provider to
focus on their core competencies,
thereby enhancing their respective
offerings, and create a unique
opportunity to drive growth for both
partners.

BUILD ON A STRONG
FOUNDATION
MSPs are often sought out for their
cloud expertise, but even cloud
deployments require a reliable
foundation. This is particularly true for
mission critical IT teams, whose data
and applications must be accessible
around the clock. Because colocation
providers have the existing
infrastructure to securely house private
servers and enable access to cloud
services and applications, colocation
makes hybrid-cloud deployments easier
to implement and maintain.
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Additionally, the most recognized
names in cloud computing – Google
Cloud, Microsoft Azure, Amazon AWS,
and IBM Cloud – rarely offer greater
than 99.99% uptime guarantees. By
comparison, the best colocation
providers readily guarantee 100%
uptime. This may seem like a minor
difference, but it can translate to hours
of disruption and lead to significant
ramifications, including lost revenue,
missed opportunities, and damages to
brand reputation.
Regardless of what it supports, every
technology stack is ultimately only as
strong as its foundational layer. With a
dogged focus on redundancy, security,
and connectivity features, colocation
offers an extremely reliable foundation
to build upon. Many colocation
providers also boast remote hands, or
teams standing by to offer 24x7x365
on-site technical support, for those
times when things do go awry.
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START OUT TWO STEPS
AHEAD
MSPs targeting clients in regulated
sectors must be prepared to meet strict
compliance measures, like SSAE 18 for
financial reporting, HIPAA/HITECH in
healthcare, and PCI DSS 3.2 for credit
card payments. As a result, many
colocation providers now also invest in
data center features designed to meet
industry compliance.
MSPs responsible for compliance should
opt for colocation partners who at
minimum offer full visibility into
auditing reports and preferably provide
access to audit logs on demand. By
partnering with a colocation company
that proactively demonstrates their
understanding of and compliance with
industry regulations, MSPs can share the
responsibility of protecting their clients’
best interests.
Likewise, many IT leaders are becoming
increasingly interested in edge
computing to meet the needs of digital
consumers. For such a powerful
application, the concept is relatively
straightforward: by leveraging data
centers that are physically closer to
end-users, the distance the data must
travel is reduced, producing faster
speeds and lower latency. In simple

terms, adopting edge computing means
splitting data processing among a
network of data centers in multiple
locations.
Few companies have the resources or
desire to build and maintain multiple
edge data centers. For MSPs, colocation
is often the quickest and most costeffective way to embrace the edge on
behalf of their clients. Additionally,
choosing a colocation partner with an
existing network of data center facilities
means not having to work with multiple
providers in different locations.

MUTUALLY ASSURED
GROWTH
Many MSPs start out as colocation
customers, splitting the space and
equipment within their colocation
agreements between their clients and
themselves. By choosing a colocation
provider with value-added services like
remote hands and data center
infrastructure management, MSPs can
promote their indirect benefits, such as
enhanced customer service and
deployment visibility, to their clients.
So, what makes a mutually-beneficial
partnership rather than a customervendor agreement? Most colocation
providers recognize that as their

Ernest Sampera is a co-founder at vXchnge. He can be reached at esampera@vxchnge.com
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customers’ businesses grow, their data
center needs typically grow as well.
When a savvy MSP chooses a noncompetitive colocation provider, it
creates an incentive for the colocation
company to share business referrals. IT
leaders often reach out to colocation
providers directly – if the provider
cannot fulfill their need for managed
services, they benefit by sharing the
lead with their MSPs customers.
Providers who focus exclusively on
colocation often have relationships with
multiple partners and solution
providers. In addition to providing
foundational infrastructure, colocation
providers can act as a digital
marketplace for complementary IT
services. And in the rare case when a
client wishes to maintain a separate
colocation deployment, MSPs can
introduce non-competitive colocation
partners without the fear of conflicting
priorities.
Strong MSP-colocation partnerships
create a host of crucial, competitive
advantages for the MSP as well as their
clients. In the increasingly competitive
and ever-changing space that is IT
services, both MSPs and colocation
providers benefit when they opt to work
with non-competitive partners.
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Key Considerations
and Trends for the
Data Center Industry
By Damien Gallogly

The past year has been full of unexpected challenges for the construction industry. We’ve been battling a virus, site
shutdowns and a decrease in total construction jobs, declining to 6.5 million in 2020. But through it all, data centers have
posted a resilient performance, even with a 10.3 percent decline in spending. As demand for streaming services, remote work
and virtual entertainment grows, so too will the data center market, and industry experts are expecting a bright future. In fact,
total data center infrastructure is projected to grow by 13.8 percent in 2021. But with the industry projected to reach $32.37
billion by 2025, what key trends will providers have to consider in order to stand out in a competitive market?
Following the lead of the new U.S. administration, data centers will be looking for sustainable models and renewable energy
sources. This will help colocation providers attract clients into their space, as well as meet LEED requirements. With an
increased remote workforce, large-scale data breaches rose by 273 percent in the first quarter of 2020. This has forced data
center providers to increase the focus on security practices, both physical and cyber. Overall, the data center industry must be
able to innovate in order to ensure that the market and demand continue to grow, especially as competition rises.
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KEY MARKETS
Although secondary global data center markets are
beginning to emerge, particularly in the Asia Pacific region,
which is home to nine of the top 15 fastest growing
megawatt markets, the U.S. still dominates. The U.S.
accounts for almost 40 percent of the major cloud and
internet data center sites. It also has the largest data center
market in the world, with over 150 data centers and more
than 10 million square feet of data center space in North
Virginia. Other primary markets, including the southeast
region of the United States, will continue to see an upsurge
in demand, with new project starts expected and existing
projects requiring completion.
Within the U.S., secondary data center markets are also
emerging and are poised to see growth in 2021. Typically,
secondary markets offer tax incentives to data center
providers and more affordable land opportunities, which can
help to accommodate larger scale projects. One such
secondary market that is experiencing a surge in demand is
Hillsboro, Oregon. With an optimal climate for data centers
and subsea cables that provide connectivity to Asia, it is
emerging as a hub for data centers in the Western United
States.

EMERGING TRENDS
Between cooling processes and intensive energy
requirements, the data center industry is not known for its
sustainability practices. In fact, data centers use more than
1.8 percent of the entire United States’ power supply.
Luckily, major providers are changing their views and
looking to improve renewable energy and work towards
sustainability goals. One key practice that’s being
considered for use is artificial intelligence (AI) and machine
learning (ML). These can work to regulate temperatures,
creating a consistently cool environment for the technology.
AI and ML are also being used to monitor the equipment, as
they can determine changes in noise that signal an issue in
the data center. This can help to predict failures before they
even happen. Many of the large data center providers are
also turning to renewable energy sources to power their
services. With ambitious plans from the current
administration to make the U.S. carbon-neutral by 2050,
colocation providers will see a renewed interest from their
clients for sustainable options.

Hyperscale data centers are expected to dominate the
market over the next few years, reaching $23.3 billion by
2024. On the other hand, non-hyperscale will only grow to
just over $7.2bn. Large-scale hyperscale providers have
doubled in the past five years, with the U.S. seeing 597
hyperscale providers at the end of 2020. One of the reasons
behind this demand is that they are more sustainable than
other data center offerings. Another reason is consumer
demand. To keep up with new work and entertainment
demands, hyperscale cloud service providers are expected
to deploy 2.1 million new IT racks by 2025, translating to
$62 billion in capital spending on infrastructure. For data
center providers in this space, they’ll need to consider this
demand when planning their projects and choosing sites.

CONSTRUCTION CONSIDERATIONS
Due to the sensitive nature of the information stored in data
centers, physical and cyber security are becoming
increasingly important in the design of the facilities. The first
consideration for providers is who can access the physical
site and how to provide that access. Data centers need to
use multiple layers of security, including the use of x-rays
and biometric identification. Edge computing is also on the
rise — which moves data centers closer to the clients to
reduce latency and lag — which will increase the risk of
cybersecurity breaches. That’s because almost 60 percent
of these computing systems don’t encrypt data natively,
making them vulnerable to attackers and bots. Focus is
required from data center providers to mitigate that risk.
Another key construction consideration is cooling solutions.
The sheer amount of technology stored and running within
a data center means that temperatures run extremely high.
Unfortunately, this can lead to costly power outages.
Traditionally, data center operators have used airflow to cool
the equipment with HVAC systems to control and lower the
temperature efficiently. With this method, they have to
consider aisle arrangement, rack placement, blanking panels
and continual monitoring to ensure that everything is
operating optimally. Recently, liquid cooling has become a
popular alternative to air-based cooling systems. This
approach can be significantly more efficient and uses
considerably less power than typical HVAC cooling systems.
Unfortunately, industry standards for liquid-cooling
solutions are still missing, as is the ability to transition
seamlessly from air-cooling to liquid-cooling in existing data
centers.
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THE FUTURE OF DATA CENTERS
The next few years will be critical for data center providers.
Innovation and advances in technology will help to optimize data
center performance by decreasing power consumption and
increasing the ability to keep up with consumer demands. This will
also make the industry increasingly competitive. Although three
key providers account for over half of today’s hyperscale data
centers, new players are emerging. Ensuring that they can provide
services to meet clients’ demands, such as providing sustainable
operating and building approaches, will help them succeed. For an
industry that is expected to grow by 8.24 percent over the next few
years, driving change through innovation will be imperative to stay
relevant in the market.

Damien Gallogly is Director at Linesight. He can be reached at
damien.gallogly@linesight.com
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By Kristen Vosmaer

MISSION CRITICAL
INSIGHTS:
Challenging Environments
Test Culture More Than Process

We are only four months into 2021 and already, big things
are happening. Yes, the pandemic that began in 2020 is still
with us, but consider these points:
● The International Monetary Fund (IMF) recently raised
the global economic growth forecast to 5.5%
● Vaccination campaigns are beginning to pick up around
the world, though challenges to production remain
● The Congressional Budget Office says America’s real
GDP will grow at 4.6% in 2021, bringing the economy
back to pre-pandemic size by midyear
● End-user spending on data center infrastructure is
expected to surge by $200 billion this year
Every day here at Salute Mission Critical, we interact with
data center operations leaders worldwide to assess our
teams’ status and our operations in the field. Though there
appears to be light at the end of the tunnel, times are still
rather uncertain. New COVID-19 variants are proliferating
while vaccine manufacturers are struggling to meet their
supply commitments. As a result, in North America, Europe
and elsewhere, state and local governments continue to
cycle through varying kinds of lockdowns, curfews, PPE
requirements and travel restrictions. All this continues to
pose a challenge for the mission-critical industry.
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The good news is that through all of this, we’re seeing our
teams operate successfully and remotely during this
pandemic. What’s behind this success?

CULTURE INFORMS
PROCESS, SETTING THE
STAGE FOR SUCCESS OR
FAILURE
To answer this question, we need to extrapolate what
factors would allow any data center provider to rise to the
challenge of operating in unconventional situations. While
technical expertise and stringent protocols have their role in
this equation, they are only one part.
In response to the COVID-19 pandemic, most organizations
in our industry implemented significant precautionary
measures for on-site personnel. These likely included
enhanced PPE requirements, additional cleaning stations,
access control health screens, body temperature screens,
shift modifications to isolate teams and extra facility/tool
cleaning protocols. Making moves to adjust to adverse
situations is not necessarily the way to success, however. In
fact, for global companies, it can be a challenge to
implement processes and operational adjustments when
they have on-site personnel working in different regulatory
environments.
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Operating on 3 continents, in 9 countries and 26 states, the
same is true for Salute. The complexity of operating within our
clients’ data centers requires precise coordination and detailoriented implementation of tactics to ensure we get it right.
Yet, in our opinion, the key to our success is not the procedure
or tactical adjustments themselves, but the mindset we bring
to planning and navigating changing situations – in other
words, our culture.
Here are the lessons we’ve embraced that we believe can help
all organizations within our industry navigate the changing
realities of 2021 and beyond.

PEOPLE ARE THE
GREATEST ASSET

Recently, we announced the launch of our Global Command
Center. Yes, it’s true that Salute already has a long history of
offering remote hands services with the ability to deploy on
site quickly when needed. It is why we work well with
customers of all sizes from hyperscale to micro-edge data
center providers. However, the new Global Command Center
provides an enhanced central point that opens up new levels
of agility in coordinating data center management services
and projects for our client-owned facilities, remotely.
Furthermore, it increases our reach so that clients and
employees can continue to grow without compromising
quality. Yet, despite having this amazing new infrastructure,
we believe our success begins far before our specialists even
begin handling operations from within the Center.
For Salute, it is not a cliché when we say that ‘People are our
Greatest Asset’. As a Data Center Workforce Development
leader providing a multitude of labor-intensive services to our
clients, it IS our core strength and competitive advantage to
assemble teams that achieve results, regardless of the task or
geographical location. The only way we are able to do this is
by continuously fostering a true understanding of our Salute
culture within our team members. For example, we cultivate
traditions that are rooted in the military backgrounds of our
data center specialists. Success is only possible once each
person is committed to a defined outcome, both individually
and as part of a team. We wholeheartedly believe that
working towards a shared vision is what has allowed us to rise
successfully to the challenge of COVID-19 unpredictability.

33

7x24 MAGAZINE SPRING 2021

KEY AREAS OF SUCCESS
Salute’s culture is built by instilling and reinforcing key areas
such as trust, continuous improvement and the
acknowledgment of team successes. Often, we see that when
each person embraces these soft skills, they overwhelmingly
thrive as both individuals and technically-astute staff
members. I have witnessed countless success stories where
technicians come from humble beginnings, grow their skill
sets and rise through our ranks - often into our clients’ human
resources talent pool. In this fashion, they provide even more
veterans with the potential to enjoy meaningful jobs paving
the future of global connectivity.

FACE TO FACE TIME
STILL HAS ADVANTAGES
So far, we’ve established that it is possible to provide
successful data center services with limited travel if one’s
team is strong and vibrant. But, let’s not make the leap to say
travel is unnecessary. For me, travel has been a vital part of
how I can spend time with teams in the field to observe how
they interact. As a trusted colleague, I can open up to my
colleagues about business goals or the direction of a strategy
with a client or region. Open communication offers me the
opportunity to start developing what leadership expert
Manley Hopkinson1 refers to as a committed versus a
compliant team.
For Salute, a committed team is one that is fully synchronized
with the organizational, team and individual goals. Each team
member understands their position and how their individual
capabilities are woven into the bigger picture of what Salute
and its clients need to accomplish. The overall team’s
commitment provides each member with the motivation to
invest their time, IQ, EQ and effort towards achieving mutual
objectives, which intrinsically allow them to realize their own
individual goals.
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Nurturing this culture is not just a part of my role as an
Operations Leader. Rather, it is embraced by all of our leaders
at Salute. From the line to the executive level, we all share the
responsibility to build our culture with every interaction. Each
Salute member strives to embrace the cultural principles
outlined in our responsibility matrix below:
During their travels, all leaders have the opportunity to
reinforce the necessary ingredients of a thriving culture. By
doing this as a matter of habit, they can build a cultural
framework that supports operational success. That said, in
this time of new global realities, organizational culture gets
put to the test in every way imaginable. To make the right
improvements for operational success when normal travel is
severely limited, ask yourself these questions:
1. How rapidly do my leaders disseminate new information?
2. How effectively is that direction adopted by my team
(specifically, acknowledged, understood and adhered to)?
3. Does my team trust and hear the message, or do they
treat it as a “white noise” around their job?
4. Do I receive feedback from my teams on how to improve
a process?
5. Do employees look for ways to help each other during
these uncertain times?
6. Do they look for unique ways to help my customers?
These questions form a litmus test to assess whether an
effective culture and committed organization are being built
to operate in both standard and abnormal situations. Many
teams rise to the occasion, while some teams may require
more reinforcement. Using this list, a leader can assess their
team’s strengths and vulnerabilities and prepare a plan to
adjust them to appropriate levels.
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A GOOD INTERNAL
CULTURE WILL
CONTRIBUTE TO FUTURE
SUCCESS
Building a good culture requires trust. Trust requires
relationships. Relationships require effort. However, when it
comes to the mission-critical industry, doing the hard work is
well worth the effort.
No one knows exactly what the future holds. What we do
know is that uptime is most important to the businesses and
people that rely on data centers for their livelihoods. We also
know that all data center providers will face crises of different
degrees. Not all will be like the pandemic of 2020 that
continues to impact us in 2021. Some will come in the form of
natural disasters. Others will have more typical ‘crises’ in the
form of challenges around new deployments, sustainability or
managing operating expenditures. No matter what, the

strength of their internal culture will be their greatest asset in
successfully overcoming whatever their teams face.
From where we sit at Salute, we know we owe our successes
to the culture we’ve built within our team and with our
clients. Consequently, we will continue to invest the time and
energy needed to build a committed culture in small
increments. And we encourage the rest of our industry to
adopt this mentality too. It’s one of the best ways we can
collectively ensure that our industry remains a pillar of
strength for the global economy, now and into the future.
To learn more about what Salute Mission Critical is doing to
combat COVID-19, follow us on Twitter, LinkedIn and
Facebook for updates. Join us on our mission to shape the
digital future.
1

Hopkinson, Manley. (2014) Compassionate Leadership.
London: Piatkus

Kristen Vosmaer is EVP of Global Operations for Salute. She can be reached at jsa_salute@jsa.net
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Acceptance Testing
Collaboration Leads
to Improved Project
Delivery

Offsite assembly and
testing of mission critical
electrical equipment
also saves time and money
on hyperscale data center
projects

By: Eric Nation

Nearly 70 percent of early equipment failures can be traced
to design, installation or startup deficiencies. That's why it is
so important to protect a data center’s investment in new
equipment or systems with acceptance testing. A thorough
check of electrical power systems and components before
energization can uncover and help correct problems that
otherwise would lead to project schedule delays or larger,
costly issues in the future with impacts to data center
downtime and consumer dissatisfaction.

What is acceptance testing and is it
necessary?

Common issues found with acceptance
testing that can be costly after start-up
Failure of cabling damaged during installation
Incorrect wiring
Mechanical operating problems

Acceptance testing is the physical and electrical inspection
and testing of newly installed electrical equipment. This
involves thorough visual and mechanical inspections using
calibrated test instruments to ensure electrical components
and completed systems operate as designed. It occurs
before the electrical system commissioning and start-up,
and before the new equipment is put into operation.
Taking this initial step verifies the manufactured devices are
free from defects, operating as designed and intended, and
installed correctly as specified. It is important that
acceptance testing be performed by a third-party testing
firm that is unbiased and independent in their evaluation
and findings.
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Nuisance tripping or breakers tripping outside of
manufacturer’s curves
Improper relay settings and programming
Insulation dielectric systems compromised
Improper grounding
Wrong transformer taps / improper ratios for proper
voltage
Instrument transformer and metering circuit ratio and
wiring issues
Surge protection device defects
Switchgear bus and cable connections not properly
assembled
Bus connections improperly torqued
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Acceptance testing avoids unnecessary
expenses for data centers
Finding system and component anomalies during acceptance
testing, while equipment is still under warranty and in a
controlled environment, is critical. Determining and
correcting deficiencies prior to startup can save an owner
both capital and maintenance expenses by preventing costly
outages, equipment repairs, and potential safety issues.

Hyperscale data centers require critical
timing and expert testing
The hyperscale data center market continues to grow and
with the amount of digital information being generated,
there’s no end in sight. With this growth comes a need for
new data centers and/or expansion of existing facilities at a
much greater rate to keep up with digital demand. The
increased demand for storage of data drives larger and more
complex power system requirements to handle the loading
for not only the servers storing the data but also the thermal
systems required to cool the data center equipment.
Traditionally, acceptance testing of the critical power
distribution infrastructure for these types of facilities would
have been performed fully at the data center. The testing

agency would work alongside the electrical contractor during
or in many cases after installation to complete all acceptance
testing activities.
With the increased demand and the need to bring these data
centers on-line faster, that model has evolved. Collaboration
between equipment providers, installers and the testing
agency has improved and enabled off-site testing that
shortens the overall construction schedule for these projects.
It is important to note however that the quality assurance,
testing and commissioning aspects of the project must
always remain the goal without compromises being made.

Shift in use of integrators creates an
opportunity for testing to begin off-site
Off-site acceptance testing at an integrator’s facility or an
equipment provider is becoming more common and offers
notable efficiencies. Collaboration with a system integrator at
their location when the equipment is being built allows the
integrator and electrical contractor to follow parallel paths
with regard to all data center assets. The electrical contractor
can be installing system components while the integrator is
assembling the remaining portions of the power system
distribution equipment. These components can be tested as
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they are connected offsite, reducing time on-site by upward
of 40%. This time savings provides an improvement to the
overall construction schedule that benefits all parties
involved.

Find the right acceptance testing partner

Acceptance testing is best performed by the same
independent firm working with both the integrator at their
location as well as with the electrical contractor during
installation on-site. Keeping a consistent partner makes for
smoother transitions, increased efficiencies, standard
processes and procedures, communication improvements, etc.

Consider the following criteria when selecting a suitable
acceptance testing firm:

While integrators are providing a customized solution
involving numerous different OEM components, the testing
agency conducting the acceptance testing needs to be
familiar with a wide range of manufacturers’ equipment.
Utilizing qualified technicians who can implement industry
recognized testing methods and procedures will help ensure
the quality and consistency of testing both at the data center
and off-site.
Equipment tested at the integrator site can include skid
mounted systems in outdoor enclosures. Each skid includes
medium and low voltage equipment such as circuit breakers,
trip units, protective relays, wiring, metering, instrument
transformers, panelboards, batteries, etc. They also include
their own system for power, lighting and HVAC controls.
The electrical contractor can be wiring the loads at the data
center and be ready and waiting for the skids of low and
medium voltage switchboard and/or switchgear assemblies
to arrive. Testing at the data center includes electrical
contractor installed equipment fed from the skids, such as
busways, circuit breakers, bus plugs, disconnects, grounding,
etc. Many times, tests are conducted concurrently at the site
while integrator testing is under way. Testing on equipment
from the skids that could not be performed at the integrator
includes items such as interconnect wiring, grounding and
complete system functional testing. These are completed at
the data center to close out the onsite testing.
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Due to the importance of conducting proper acceptance
testing, selecting a good acceptance testing firm whose
experience and knowledge you can trust is crucial.

Independence from the manufacturer to ensure an
unbiased, thorough assessment of equipment
Ability to accurately interpret test results to determine
best course of action for each unique customer
environment
Previous work experience on similar projects to determine
the value added
Technician certification and experience to ensure
thorough testing by a trained professional
Size of the firm and ability to staff with qualified
professionals to deliver the project on time and within
budget
Awareness of all safety standards to ensure safe work
practices and require less supervision
Test equipment calibration program to ensure accurate
test results. You cannot properly assess equipment if you
are unable to confirm the test equipment you are using is
in proper working order.
Affiliations with reputable organizations such as NETA,
NICET, NFPA, etc. to confirm knowledge of testing
standards
Ability to perform new and innovative testing services to
ensure a complete evaluation and comprehensive
recommendations
Ability for the same company to be utilized at the
integrator as well as the physical site.
Strong financial standing and ability to be a long-term
provider
The above criteria are important when identifying an
independent testing company that can become a trusted
advisor to help to extend system life, reduce downtime and
improve the safety surrounding your equipment.
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Conclusion
Electrical systems are among a data center’s most
critical assets and can have a big impact on the bottom
line. Their production and management cost is high, and
failures almost always lead to catastrophic losses.
Hyperscale data centers are experiencing substantial
growth, requiring collaboration and an integrated
project delivery to improve consistency and shorten the
overall construction schedule. Investing in thorough
acceptance testing – utilizing a trusted, independent
testing firm – can save your organization money during
construction and throughout the equipment life cycle.

Eric Nation is a General Manager for High Voltage Maintenance. He can be reached at eric.nation@Vertiv.com
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Data center hyperscale facilities require vast amounts
of wiring and there are two ways to power a data
center’s IT equipment and servers: under the floor or in
cable trays in the ceiling overhead spaces.
Consequently, how a facility is wired depends on
several factors specific to that facility.

Solutions
for data
center
wiring

For facilities with ceiling space, a tray cable conduit
system might be configured as an overhead distribution
system, consisting of a ladder tray installed in a
dedicated layer above the racks.
Meanwhile, a liquid-tight flexible conduit system might
be installed under a raised floor in ladder racks
anchored directly to the subfloor, which is a common
type of wiring system in data centers. They are typically
found in trays under the floor or sometimes placed
directly on the floor to provide power close to the IT
rack enclosures.
Typically, data center power is distributed to multiple
power distribution units (PDUs) through field wire
cables. This consists of using power cables in a flexible
or rigid conduit distributed beneath the raised floor or
overhead to the IT racks.
There are several types of electrical conduits used in
data centers, including: flexible steel liquid-tight
jacketed conduits for computer wiring, which can be
various colors for circuitry identification, or halogenfree varieties; and unjacketed metallic conduits that
provide protection from mechanical and physical
damage.
Electrical conduits also come color-coded to distinguish
their role in the data center. For instance, blue is
typically used for data communication systems.
However, colors are used in a variety of circuitry
identifications and can come in red, yellow, orange,
blue, green, purple, plus many more.
With the growing emergence of data center hyperscale
facilities, companies are facing new wiring challenges,
including how to improve public safety and accelerate
the process of installation in order to reduce costs and
get facilities up and running quicker.

by Peter Brown
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THE RISE IN POLYURETHANE CONDUITS
When it comes to safety, electrical hazards could potentially
expose employees to injury. And, more wiring and electrical
conduits could increase those occurrences. Consequently,
wiring needs to be high quality, durable and provide a safe
pathway for ventilation, so that dust and other materials do
not settle on the cables.
For wiring and electrical conduits inside data centers, selecting
the wrong products could result in accidental toxic gas release
in the event of fire situations, and choosing appropriate
electrical conduits could reduce the risk of potential toxic
smoke and reduce fire spread. Because of this, data centers
worldwide are turning to conduits that have polyurethane
jackets.
Conduits with polyurethane are intrinsically safer because they
are resistant to hydrocarbons, moderate chemicals and oils.
These conduits are a low fire hazard solution because they
emit low amounts of non-toxic smoke, have a low flame
spread, are self-extinguishing and are non-halogen emitting.
These are known as zero-halogen flexible electrical conduits
and they eliminate the release of the toxic halogen gases that
are found in PVC products, such as hydrogen chloride,
hydrogen fluoride, and hydrogen bromide gases, as well as
other deadly combustion products.
Because of the benefits of zero-halogen electrical conduits,
many data centers in Europe are beginning to phase out other
conduits in favor of polyurethane, and companies in the U.S.
are trending toward the use of polyurethane as well.

Figure 1 : Prefabricated power distribution helps improve productivity
by reducing the time it takes to install electrical conduits on site.
Source: Electri-Flex

7x24 MAGAZINE SPRING 2021

PREFABRICATED ELECTRICAL CONDUITS
FOR DATA CENTERS
Also happening in the electrical conduit space is the reemergence of prefabrication methods for electrical systems.
Although prefabricated methods have been around for
decades, contractors are turning to prefabricated products
again in response to continued labor shortages as well as the
difficulty in finding dedicated resources to cut products to fit
data centers.
Using prefabricated electrical conduits for data centers
improves productivity by reducing the time it takes to install
electrical conduits on site. Additionally, prefabricated conduits
in data centers reduce material and labor costs, reduce the
duration of a project and enhance safety.
Dedicated prefab departments that create prefabricated
power distribution whips enable contractors to take advantage
of these benefits. Prefabricated conduit installation is also
becoming a service for data centers that do not want to do the
work or to hire someone to do it for them.

CONCLUSION
Trends in data center wiring, on the installation side, are
moving toward the use of prefabricated power
distribution assembly whips of high quality in a variety of
colors and jacketing options and, on the safety side,
jacketed zero-halogen polyurethane conduits to prevent
potentially catastrophic events.

Peter Brown is Write for Electri-Flex Company. He can be reached
at jblazejewski@electriflex.com
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by Nancy Novak

The pandemic has created a number of changes and
challenges for businesses across the globe. It has
significantly increased the number of people working,
learning and being entertained at home. All of the
bandwidth required to respond to this change has had a
major impact on data center expansion.
There is more demand for new or expanded facilities than
ever before. To capitalize on this unprecedented demand,
developers are wise to take a hard look at their processes
and protocols in search of opportunities to shorten the
project delivery timeline.
As data center providers have been challenged to modify
already aggressive construction timelines, two solutions
have come to the fore:

STREAMLINING THE BID
REVIEW PROCESS
Predicated on the premise of using standard components
within a standard base design to build a data center,
streamlining the bid review process relies on contractor
history, categorization, and prioritization.
Using a standardized design means many aspects of the
prototype share the same parts, construction processes, and
products. While each facility is tailored to the customer and
site, the core elements of each remain the same and are
executed in a repeatable manner. Repetition creates
opportunity to streamline and prioritize contractor
submittals and reviews.
Our project specifications are organized by CSI Format, as
most project specifications are. However, we take our
“Profoundly Simple” mantra to the next level by carefully
culling the submittal data required for review and approval
and organizing each division in a way that greatly minimizes
conflicts, duplicates, and the need to re-submit the same
basic materials on every project. We accomplish this by
categorizing the submittal types into four categories:

Streamlined Submittal Reviews
Short Interval Production Schedules
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Boilerplate. These are pre-approved materials that are
standard from one project to the next. And do not
require project by project review.
Limited Review. Pre-packaged and approved submittals
that require minor revisions, such as a change in color,
will be subject to limited review of changed items
indicated by the contractor.
Full Review. These submittals require full review…in the
way that all submittals have been historically reviewed.
For Record. This category includes warranties and
maintenance data…information that needs to be in the
record but not reviewed. These submittals that are
required for each job but don’t change from one to the
next.
This tiered submittal review process results in less
paperwork and administrative headache for both the data
center provider and its contractors. Preapproving,
prioritizing, and structuring reviews creates huge efficiency
gains. A review process using this unique reduces the
handling of over 46% of the submittal data for a project.

Sure, the categorization and streamlining of project
specifications takes a lot of effort but identifying a
substantial number of submittals that fall within preapproved or boilerplate categories saves time in the long
run. These are pieces of the puzzle that don’t change from
project to project and, therefore, don’t require undergoing
the time-consuming process of re-submitting, reviewing and
approving for each new project.
In addition to significantly narrowing down the volume of
required submittals, this process is also designed to
eliminate conflicts, duplications, and ambiguity on the
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items to be conveyed to the general contractor including:
How the submittal will be reviewed – whether it’s preapproved or subject to limited or full review
Product/assembly sourcing requirements
Substitution parameters
Due dates

specification. Showing up on a project on day one with
materials approved and ready to install is a huge advantage
for early, critical activities to support aggressive schedules.
It also helps Compass live up to its commitment to single
shifts that allow trades to be home each night and work in a
safer environment.
As a result of a streamlining process, prepopulated lists of
submittals can be included on the front-end, enabling key
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The submittal matrix gives the general contractor a jumpstart on the submittal process. It also identifies
long-lead-time items to assist the contractor in scheduling
submittals and ensuring that all products are ordered on
time and delivered to the architect for a timely review. The
submittal matrix will also distinguish between the core and
shell effort or interior fit-up.
By standardizing specifications and prioritizing what and
how submittals are reviewed, data center providers are able
to significantly shorten the front-end work to bring data
center projects to fruition faster.
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STANDARD SHORT
INTERVAL PRODUCTION
SCHEDULES
Following a condensed front-end submittal timeline,
Standard Short Interval Production Schedules (SIPS) come
into play to further condense the project delivery timeline.
These 12-, 14- and 16-week project development plans for
the data center fit out – to deliver an up to 6MW facility –
allow crews to have full autonomy in one given area at a
time. Thoughtful, predictable, and strategic scheduling
creates safety, cost, and delivery time benefits for
enterprise, cloud, and hyperscale data centers.
Short interval production schedules are designed to work in
concert with the use of a streamlined submittal process. By
creating a library of pre-approved standard materials,
according to specifications and contracts, it is possible to
cut the number of required submittals for a project almost
in half, creating huge time savings for provider teams and
contractors alike. It also helps guarantee all materials will be
on site on day one, setting the groundwork for a strong start
to a shortened production timeline.

PRE-MANUFACTURING
In a SIPS environment, pre-manufacturing of major
components accelerates speed to market ability. Everything
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from power racks to walls can be built off-site. With
everything shipped to the site in a timely fashion, the
timeline for on-site work is compressed and, importantly,
highly predictable.
SIPS enable trades to work individual crew shifts (one crew
per area) according to a carefully crafted and staged
timeline. They won’t be crowded, waiting on other crews to
finish out their work, or exposed to crews from other
companies which creates advantages for the sake of contact
tracing in our current environment. Crews will work in
designating spaces and in a carefully crafted work
sequence. If they can’t complete the work during the
allotted timeframe, they will have the weekend to work. All
are incentivized to have zero punch list items.

SUMMARY
The years following the pandemic will be characterized by
unprecedented demand for new data center capacity and
ever shorter delivery schedules requiring data center
providers to become more innovative in the construction of
their facilities than ever before. Innovations and process
modifications enabling data center delivery on increasingly
aggressive timelines will be a common theme amongst
these modifications. Streamlining bid processing and using
SIPS herald the changes in construction methodology we
can expect to see in the coming years.

Nancy Novak is Chief Innovation Officer at Compass Datacenters. She can be reached at nnovak@compassdatacenters.com
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AN ABSOLUTELY
INCREDIBLE RESPONSE!!!
Wow, what an amazing day March 24th was as the data center community celebrated International
Data Center Day 2021. Companies and individuals from all over the globe demonstrated their support
of the initiative in a variety of ways. Virtual tours, in-person events, and a tremendous social media
presence were just some of the ways people participated. On behalf of 7x24 Exchange International,
Industry Partners and Sponsors, there is simply no better way of expressing gratitude than by saying
thank you... a very big THANK YOU!
As a testament to the participation, we have put together a collection of the day's activities, visit
https://www.internationaldatacenterday.org/activities

Here are just a few highlights...

Premier Partner Rosendin created a
video to show their support of
International Data Center Day.

Power of One
More individuals than ever before posted, tweeted,
retweeted, liked and loved in support of International Data
Center Day as part of the “Power of One” theme.

Government
Loudoun County Board of Supervisors Passed
a Resolution in Support of International Data
Center Day.

7x24 Exchange Chapters
Many chapters participated by conducting virtual
events, creating videos and resource kits for schools.

International Data Center Day is Year-Round
And, just a reminder... You can celebrate data centers every day! While it was recognized this year
on March 24, the initiative is year-round. If you still have plans for virtual tours, social media posts,
and everything in between, remember to tag us (#intldatacenterday) or send a quick note to
info@internationaldatacenterday.org.

Thank You 2021 Sponsors
Premier Sponsor

Signature Sponsors

Supporting Sponsors

Industry Partners

Media Partner

NEW THIS YEAR!
7x24 EXCHANGE INTERNATIONAL HELD
2 INTERNATIONAL DATA CENTER DAY VIRTUAL TOURS
March 10th

Share with a
college student!

Free Virtual Introduction to Data Centers
for College Students hosted by the Mentoring Team.
WATCH REPLAY

March 23rd

Share with a
middle school
student!

Data Center Discovery: Where Does Your Data Go? Virtual Tour
Targeted from middle School Students hosted by the Marketing Committee
WATCH REPLAY

2021 SPRING CONFERENCE

Explore
END-TO-END RELIABILITY: MISSION CRITICAL FACILITIES

the Possibilities

2021 SPRING CONFERENCE HIGHLIGHTS
The Spring Conference themed “End-to-End Reliability – Explore the Possibilities” will be held June 13-16, at the JW Marriott
San Antonio Hill Country in San Antonio, TX. The Conference will feature compelling keynotes, high level speakers,
concurrent sessions, a Women in Mission Critical Operations session and networking event and more…

Shannon Huffman Polson, one of the first U.S. Army women Apache helicopter captains
and pilots, author of North of Hope and The Grit Factor will kick off the conference with a
keynote address on the topic “Leading From Any Seat: Stories from the Cockpit & Lessons
from the Grit Factor”.
Tenacity, determination, grit and an innate ability to lead has defined Shannon Huffman
Polson. An adventurous young woman, she summited Mount McKinley (now Denali) and, at
the time, was the youngest woman to complete the attempt. From there, she was
commissioned in the Army and was one of the first women to fly the Apache attack
helicopter. Through her leadership and aviation skills she earned the right to lead two flight
platoons and was the first woman to command an Apache flight company in the 2nd Infantry Division. With real-world
stories and insights from in and out of the cockpit, she offers tangible leadership lessons for audience members to seek
out their own targets and, where passion and purpose intersect, incorporate them into their own professional lives.

Our second conference day will
open with a Keynote “Bridging
the Digital Divide” by Chris
Crosby, CEO of Compass
Datacenters and Nancy Novak,
Chief Innovation Officer of
Compass Datacenters.

The closing keynote is “High Density Compute is Here: The Challenges,
Opportunities & Roadmap to Success” and will be delivered by Greg Stover,
Global Director, Hi-Tech Development, Vertiv; Dereje Agonafer, Site Director,
NSF IUCRC Center in Energy Efficient Systems, University of Texas at Arlington;
Nigel Gore, Senior Manager, Global Offerings High Density and Liquid Cooling,
Vertiv and Jeremy Rodriguez, Senior Director, Data Center Engineering,
NVIDIA.

Additional presentations will be delivered on compelling mission critical industry topics:
• Crisis Construction!
• Applying What We’ve Learned in 2020 to Strategic
Operational Planning
• Connectedness 2.0: How the Convergence of 5G, IoT, and
Edge Computing Will Alter the Data Center Ecosystem
• DCIRN: Building a Global Knowledge Database

• Predictive Analytics: Creating Actionable Intelligence
through Swarms of Data
• Mixing Liquids Into Your Data Center – Global Recipe for
Success
• Critical Facilities Redefined
• A Glimpse Into the Future – The Urban 5G Project

Congratulations!
Juli Ierulli

eCommerce Operations and Customer Care
Manager Caterpillar, Inc,
Vice President, 7x24 Exchange Int’l and
Chair, 7x24 Exchange Int’l WiMCO Committee

Top 25 Women in
Technology

CLICK HERE FOR FURTHER DETAILS.

WEBINAR
SERIES
Webinar Series Sponsorship Opportunities

ENGAGE
Generate Visibility

COLLABORATE
Position your Company as a Thought Leader

SHARE KNOWLEDGE
Connect with Data Center Professionals

3 EASY WAYS TO ADVERTISE
7x24 Exchange Digital Magazine
Info Exchange eNewsletter
7x24exchange.org website

THE END-TO-END RELIABILITY FORUM

TM

Click Here for the Digital Media Kit

BECOME INVOLVED IN YOUR LOCAL 7x24 CHAPTER

INTERNATIONAL CHAPTERS
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Atlanta
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Lone Star (Dallas)
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FL

Midwest
New England Area
Northern California
Northwest (Seattle, WA)
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Oregon & SW Washington
Rocky Mountain
Silicon Prairie

VISIT WWW.7x24EXCHANGE.ORG/CHAPTERS/
TODAY TO PARTICIPATE IN YOUR LOCAL CHAPTER

Southeast Michigan
Southern California
Texas South
Western New York

7x24 E XC H A N G E

Women in Mission Critical Operations® (WiMCO®)
As the leading knowledge exchange in the mission critical space, 7x24 Exchange recognizes the importance
of increasing the engagement and participation of women in the industry. This understanding has led to
the development of 7x24 Exchange WiMCO (Women in Mission Critical Operations) which will focus on:

• Recruiting women into the 7x24 Exchange organization
• Supporting WiMCO initiatives at the Chapter level
• Promoting mission critical opportunities for women
• Providing leadership opportunities through the community

2019 Spring Conference WiMCO® session speakers: Left to right, Adrain Garner, Jean Normandy, Tom Winter, Randi Johnson,
James Swensen, Heather Woolery and Michelle Carr of Facebook and Juli Ierulli, Vice President, Marketing Director, Vendor Representative,
7x24 Exchange International & eCommerce Manager, Caterpillar.

Take a look at what’s happening with WiMCO

Email wimco @7x24exchange.org for more information.

MENTORING
PROGRAM

BECOME A MENTOR
BUILD THE NEXT GENERATION OF
MISSION CRITICAL OPERATORS

You have done a lot to help mission critical grow. Now, you have the
opportunity to share your knowledge and experience.

The 7x24 Exchange Mentoring Program is the industry-leading next generation
mission critical mentoring program, providing students and early career
professionals with opportunities to receive meaningful career guidance from
today’s practicing industry professionals.

ENGAGE

CONNECT

Early Career Mission Critical Professionals
and Students

With Others Who Have an Interest in the
MCO Field

ENHANCE

ENRICH

Your Career Experience by Helping
Others Grow

The Career Path of Next Generation
Professionals

Visit
7x24exchange.org/mentoring

Want to know more?
Contact Denman Wall, Mentoring Administrator
mentoring@7x24exchange.org

Stay Informed
Join Us on LinkedIn, Twitter, YouTube... and now, Facebook!

As 7x24 Exchange International prepares for numerous events including the
7x24 Exchange Spring Conference in San Antonio, TX, STEM activities, Chapter events,
and more, we’d like to invite you to follow us on our social media platforms.

For information about sponsoring an event or for more detailed information not
available at www.7x24exchange.org, please contact us at info@7x24exchange.org or (646) 486-3818.
7x24 Exchange — 322 Eighth Avenue, #702 — New York, NY 10001-8001

THANK YOU
2021 SPRING CONFERENCE CORPORATE LEADERSHIP PROGRAM PARTNERS

(at press time)

PLATINUM PARTNERS

GOLD PARTNERS

SILVER PARTNERS

®

BRONZE PARTNERS

MEDIA PARTNERS

