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AGENDA
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MISSION CRITICAL MARKET OVERVIEW

Mission critical facilities are broadly defined as containing any operation that, 
if interrupted, will cause a negative impact on business activities , ranging 
from losing revenue to jeopardizing legal conformity to, in extreme cases, loss of life. 

Source: http://www.csemag.com/home/single-article/what-defines-a-mission-critical-facility/1cb6e4f1273aeb84f3612ea94ea6f11f.html

Data Centers

Hospitals

Government and Military 
Institutions

Research Laboratories
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TYPES OF DATA CENTERS

Enterprise Colocation Cloud 

vs. vs. 
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MARKET OVERVIEW 2017

• North American markets absorbed a total of 
216.8 MW in the first half of 2017

• More than 506 MW is currently under 
construction across North America

• Cloud data centers continues to drive overall 
market growth

• International data center markets are seeing 
huge growth due to data sovereignty and 
data privacy policies

Major Developments 
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KEY LOCATIONS AND 
“PUSH TO THE EDGE”

• Primary Markets such as Northern Virginia, 
Dallas, Northern California, Chicago, Vegas, 
and the Pacific Northwest continue to 
dominate

• Secondary and Tertiary markets are seeing 
increased activity from edge computing led 
by Tierpoint, Peak10 and others

• Autonomous vehicles and Internet of Things 
will continue to push traffic to the edge

Major Markets
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CONSOLIDATION IN THE 
DATA CENTER MARKET

2017 has been a record year for consolidation in the data center market

Data center firms aim to differentiate their offerings and services from competitors, 
enter new markets, and move towards offering comprehensive products.

More than $13.1 Billion in 
M&A Activity in first half of 

2017

Digitial Reality acquired 
DuPont Fabros - $7.6 B

Cyxtera formed from Century 
Link assets - $2.8 B

Peak10 acquired ViaWest -
$1.7 B

Digital Bridge acquired 
Vantage - $1.0 B

Verizon sold data center assets to 
Equinix- $3.6 B

Verizon bought Yahoo - $4.5 B
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Over-the-Top 
Services (OTT)

Autonomous 
Vehicles 5G

Internet of 
Things E-Health Virtual Assistant

TECHNOLOGY TRENDS
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TECHNOLOGY TRENDS: 
OVER-THE-TOP SERVICES
OTT Application 

• Any app or service that provides a product over the Internet and bypasses traditional distribution

• Services that come over the top are most typically related to media and communication and are generally, if not 
always, lower in cost than the traditional method of delivery

• More than 75% of all internet bandwidth is consumed by OTT Applications. Netflix continues to dominate with 
35.2% of all downstream fixed traffic followed by YouTube at 17.5%

Television 

Source: https://www.sandvine.com/downloads/

Messaging

WeChat 

Voice

FaceTime
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Telecom carriers are expected to invest up 
to $5 billion in next-generation 5G 
technology – a high-speed wireless that 
will be a key enabler of autonomous 
driving – even before the 5G standard is 
approved in 2020.

Toyota is working with NTT 
Communications to create a global 
infrastructure for autonomous vehicles.

They will require low-latency wireless 
connections to fiber networks and data 
centers. This connectivity, storage and 
data-crunching infrastructure will need 
to exist almost everywhere cars can 
drive (edge).

Autonomous vehicles are the equivalent of 
supercomputers rolling down the highway, 
generating and transmitting a mind-
boggling volume of data – up to 4 
terabytes (4,000 gb) per day, per car.

TECHNOLOGY TRENDS: 
AUTONOMOUS VEHICLES AND 5G

Ford is currently building a $200 
million dollar data center.

Source: http://datacenterfrontier.com/autonomous-cars-could-drive-a-deluge-of-data-center-demand/
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Smart Home Smart City Industrial 

Personal Crazy Ideas IofT for Generators 

TECHNOLOGY TRENDS: 
INTERNET OF THINGS (LOFT)

Billions of networked sensors and devices capable of generating enormous amounts 
of new, unstructured real-time data.

What is the IofT? 

Source: https://www.postscapes.com/internet-of-things-examples
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TECHNOLOGY TRENDS: 
INTERNET OF THINGS (IOFT)

• Gartner found that by 2020, the base of devices under the IofT umbrella 
will reach a total size of 26 billion units .¹

• Data centers themselves will most likely lean toward a more distributed 
approach, with tiered mini centers that pull data, then send it on to be 
processed further in second- and third-tier clusters . Obviously, this 
approach will have an impact on data storage, bandwidth, and backup.

• According to research from IDC, datacenter capacity utilized by IofT workloads is 
projected to increase nearly 750 percent between 2014 and 2019 .²

(1) Source:  http://www.gartner.com/newsroom/id/2636073
(2) Source: https://www.upwork.com/hiring/data/5-ways-the-internet-of-things-will-change-big-data/

Growth and Support of IofT
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TECHNOLOGY TRENDS: 
IOFT EXAMPLES
• Smart Home: thermostat, outlets (shut off oven or iron), lighting, efficiency, track water pipes for major

burst, doorbells with camera, fire alarm connected to gas line and alarm clock or bed.

• Smart City: Trash bins that tell when its time to change, parking spot availability in real time, monitor
water quality in drinking fountains, manage street light levels

• Industrial: Predictive maintenance and repair, farming and soil quality connected to tractors (John Deere
opened tech in SF, CNH has autonomous smart tractor)

• Personal: Activity trackers, beds that change firmness and position, medication that reminds you to take
it, aging family members (routine, location, etc.), baby monitor (skin temp, breathing, body position, etc.)

• Crazy Ideas: LG commited to everything WiFi enabled, smart hairbrush to monitor grooming, smart salt
shaker, wine bottles that tell you what to pair with, smart toaster, bathroom stall availability, toothbrush

• IofT for gensets: Fuel levels, fuel quality, maintenance info, predictive maintenance, stack testing, run
time reporting (fuel consumed and hours)
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CONSTRUCTION TRENDS

Expect to see more data center construction in places like Philadelphia, Denver, Minneapolis, Boston,
and Kansas City. Digital content and cloud providers want to make sure customers in those
markets get high-quality service , and the way to do it is to store content they use closer to them,
partnering with local internet service providers to delive r it.

Data center 
construction 

market expected 
to be $75 Billion 

by 2021

Hyperscale
Diesel 

Vs 
Gas

Edge Reliability Modular Design 

Source: http://www.datacenterknowledge.com/archives/2015/08/26/how-edge-data-center-providers-are-changing-the-internets-geography/
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CONSTRUCTION TRENDS: 
HYPERSCALE

• Refers to the size, network architecture, 
hardware and building philosophy. The ability 
to seamlessly and endlessly add computing, 
cooling and power 

• Handles Cloud computing to run large networks 
like Facebook, Google, Microsoft, Amazon and 
others 

• A growing part of the data center industry with the 
largest capex required 

Hyperscale
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CONSTRUCTION TRENDS: 
GAS STANDBY 
Diesel engines are some of the most reliable prime movers ever designed and are 
the most popular choice for standby power applications

However…. There are trends towards gas standby systems in North America 

– Fuel storage issues, aging fuel in significant volumes create reliability concerns 

– Local air board permitting, stack testing process 

– Limits on allowable test hours per year, some sites allow only quarterly 
maintenance runs 

– Fuel maintenance costs, “fuel polishing”, use of additives, fuel injectors, tank 
cleaning 

– Most large data centers would switch to gas standby if the performance and 
reliability was equal to diesel 
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CONSTRUCTION TRENDS: 
MODULAR DESIGN

Up to 30% cheaper

Customized components prefabricated and commissioned offsite

18-24 month average build time in under 6 months

Yahoo target of $5 million per MW compared to average of $15 million per MW today.

50% of companies polled are actively considering module approach

Modular Design 
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CONSTRUCTION TRENDS: 
RELIABILITY 

• Industry studies have shown the cost of downtime for a major corporation can range up 
to $6.5 million dollars per hour

• Recent British Airways data center failure cost more than $100 million in lost revenue 
and expenses for rebooking

• Delta Airlines data center failure cost more than $150 million

To get the highest reliability, facilities will 
incur greater costs for redundant 

equipment, advanced system design and 
more frequent maintenance.

There is a point at which increasing 
component redundancy lowers reliability 
because the system becomes more complex 

and difficult to manage.
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CONSTRUCTION TRENDS: 
RELIABILITY 
Diesel engines are some of the most reliable prime movers ever designed and are 
the most popular choice for standby power applications

For optimum 
reliability

• Demand engines that are 
designed specifically for 
power generation 
applications and not simply 
adapted from off-road 
heavy-equipment 
applications

For Data Center 
operations

• This includes a Data 
Center Continuous Power 
Rating

For the highest 
reliability

• Require generator sets with 
engines that have some 
measure of reserve 
horsepower capacity at the 
alternator’s nameplate kW 
rating and a low brake 
mean effective pressure 
(BMEP)
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CONSTRUCTION TRENDS: RELIABILITY 
N, N+1, N+2, 2N+1, 2N+2, 3N/2, 4N/3…

N

N+X

2N

2N+X

= The amount required for operation

= The amount required for operation plus number of spares

= 2 completely independent systems

= 2 completely independent systems + number of spares

• Passive, active, standby?  

• Always running, running in background, only running in case of emergency?

• What loads are these running?

What does this all mean and what do I need for my facility?

Consideration
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CONSTRUCTION TRENDS: 
RELIABILITY TIER 5 AND BEYOND…

Tier 5

• Switch is introducing a new Tier 5 standard in an effort to reduce the lack of 
transparency and enhance the reliability of data center rating stand ards

• In addition to existing rating systems, 30 additional key elements, such as…

long-term power 
system capabilities 

the number of 
available carriers 

zero roof 
penetrations 

the location of 
cooling system 

lines in or above 
the data center

physical and 
network security water protection detection of airbore 

pollutants

ability to operate 
cooling systems 

indefinitely without 
water
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SPEED TO MARKET

Forecasting Repeatable Designs “Standard” 
Configurations” Modular Design

Prefabrication and 
Commissioning

Factory vs Site 
Testing

Site Selection and 
Permitting Partner Selection
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SPEED TO MARKET: 
REPEATABLE DESIGNS

• Traditional silos between the engineering and construction 
phases are cumbersome and unproductive

• Repeatability shortens the design process by decreasing 
or eliminating engineering drawings, submittals, etc.

• Reduces both time and money

Repeatable Designs
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SPEED TO MARKET: 
MODULAR DESIGNS

• Integrated solutions can be deployed quickly, scaled easily, 
and operated efficiently

• Turnkey approach to data center design and deployment that 
leverages integrated, modular designs, off-site construction, 
and disciplined project management 

Modular Designs
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SPEED TO MARKET: 
SITE SELECTION AND PERMITTING

• Locations that have incentivized data center construction can 
drastically shorten the permitting process

• Environmental concerns:  Air permitting can be tedious and 
expensive. Locations that are in Non-Attainment zones are more 
costly and timely to permit and install due to after treatment

• Seismic design considerations can add to design time and approval

Site Selection and Permitting 
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SPEED TO MARKET: 
PARTNER SELECTION

• Vendors that bring together infrastructure expertise, design and 
engineering capabilities, and sophisticated project management 
to deliver a turnkey capability can build better data centers faster

• Understanding future build out with the ability to plan ahead for 
predetermined lead times based on forecasting for 12 months of 
business. 

• Develop standard power nodes, enclosure designs and generator set 
configurations to speed up the submittal, permitting and construction 
process 

Partner Selection 
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DATA CENTER REFERENCES 

Hyperscale Data Center:  
Gen to Gen low voltage common buss 
utility paralleling

� Location: Midwest USA

� Power Output: 435+ MW

� Product: 

- 2 X MTU1250kW 12V4000

- 10 X  MTU 1500kW 12V4000

- 10 X MTU 1750kW 12V4000

- 18 X MTU 2000kW 16V4000

- 34 X MTU 2250kW 16V4000

- 80 X MTU 2500kW 16V4000

- 32 X MTU 2800kW 20V4000
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DATA CENTER REFERENCES 

Enterprise Data Center:
Gen to Gen low voltage common buss 
utility paralleling

� Location: Southeast USA

� Power Output: 435+ MW

� Product:

- 9 X MTU 1500kW 12V4000

- 6 X MTU 2000kW 16V4000

- 48 X MTU 2250kW 16V4000

- 32 X MTU 2500kW 16V4000
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DATA CENTER REFERENCES 

Enterprise Data Center:
� Location: South USA

� Product: 19 x MTU 2500kWe 12.47kV

� Key Features: 

- Packaged in custom enclosures/tanks

- Emergency Standby medium voltage 
Gen to Gen common buss Utility Parallel

- Switchgear system 
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DATA CENTER REFERENCES 

Colocation & Cloud Data Center:
� Location: Southern and Eastern USA

� Product: 140 x MTU 2250

� Power Output: 315 MW of Power

� Key Features:

� Custom enclosures and fuel tanks
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Enterprise Data Center:
� Location: Northwest USA

� Product: 

- 42 X MTU 3000kW 480v

- 4 X MTU 2500kW 480v

� Key Features : 

- Packaged with enclosure/tanks

- Emergency Standby Gen open transition

- Switchgear system

DATA CENTER REFERENCES




