Scaleable DC Power Distribution for Data Centers
and Telecommunication Facilities
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All IT hardware ultimately runs on DC power

Every power conversion costs efficiency, lowers end-to-
end reliability and results in energy losses in the form of
heat — which then requires more energy for cooling
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In the 1880s, the
Current Wars were
waged; technology

limitations prevented
DC from being scaled
and transmitted

efficiently
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Decades later, the
integrated circuit was
invented; it is
powered by DC

However, DC is already
used globally in mission
critical environments
like telecommunication
infrastructure, light rail
systems and nuclear
power plants
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CONVENTIONAL DATA CENTER LAYOUT WITH 100 SERVER RACKS HOUSING 25
SERVERS WITH IN EACH RACK. BASED ON DELL SC 1425.

SERVERS ARE THE TYPICAL DELL AND/OR SUN SYSTEMS

WATTS PER SERVER = 302 WATTS PER RACK = 7550

COOLING CONSISTS OF 9 - 30 TON CRAC UNITS. ONE CRAC IS REDUNDANT.
TOTAL DATA CENTER POWER REQUIREMENTS = 755kW

TOTAL DATA CENTER COOLING REQUIREMENT = 214 TONS

TOTAL DATA CENTER WATTS PER SQUARE FOOT - 234

TOTAL DATA CENTER SQUARE FOOTAGE = 2777

CONVENTIONAL DATA CENTER FLOOR PLAN

scale: 1/8" = 1-0"

Copyright © Validus DC Systems, LLC




)
«©
4

e B =
I
P I T
I CRAC UNIT #1 I } CRAC UNIT #2 I
o — L —
SERVER SERVER SERVER SERVER SERVER
—_—— ROW #1 ROW #2 ROW #3 ROW #4 ROW #5 —
(=1 " w ” i - r==-1
! Il Il i Il i !
[ 11 Il |l 11
T T TT T T
I i i I i
| g d 8 g Y Y e
i @ 0 @ i 2] I o I @ I 2] e
E = HN = = HH < H = N < E
Q o - o A g 20 5 —HR- g 4 g | 9
= ol I o 11 ] I 3] 11 o 11 0 2
5 L i i L i 5
L] L 1 LI LI
Il I I I I
H ) + H H
| i I i
i i L i L i i i i
T Lo—_J
INTERNAL HOT AISLE
P T -
| CRAC UNIT #5 | 1 CRAC UNIT #6 |
i 4L 2

LINC I I B )

1,400 SQUARE FOOT DATA CENTER

POWER CONVERTERS PCU SYSTEMS AND RACKABLE DC CONFIGURATION
LAYOUT WITH 82 SERVERS IN EACH RACK AND A TOTAL OF 30 SERVER RACKS.
DC RACKS WITH BUILT IN HOT AISLE EXHAUST.

WATTS PER SERVER = 175 WATTS PER RACK = 9000

COOLING CONSISTS OF 6 - 30 TON CRAC UNITS. ONE CRAC IS REDUNDANT.
TOTAL DATA CENTER POWER REQUIREMENT = 410kW

TOTAL DATA CENTER COOLING REQUIREMENT = 116 TONS

TOTAL DATA CENTER WATTS PER SQUARE FOOT - 276

TOTAL DATA CENTER SQUARE FOOTAGE = 1,400 (THIS INCLUDES POWER
MODULES)

POWER CONVERTER AND DC SERVERS DATA CENTER FLOOR PLAN
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« Same processing capability and cost of servers

 Sixty five less racks - five fewer rows

» Real estate savings of 1377 square feet approximately 50%

* Three fewer 30 ton CRAC units - equates to 172kW reduced load

* Energy cost savings per year equates to
(345kW+172kW)X$.11 X 8760 hours = $503,000.00 per year
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Reduces Reduces

Lowers TCO carbon
by up to 50%

copper usage

by up 1o 25% footprint

up to 50%

Reduces

Seamlessly
power and

end-to-end aryd Slicieatly cooling equipment
Integrates

system floor space
y renewable P

reliability requirements
energy sources up to 50%

Increases
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END TO END SYSTEM EFFICIENCY

SERVER POWER SUPPLY

POWER DISTRIBUTION SYSTEM

2,000,000

1,500,000

1,000,000

500,000

0

Meantime Between Failure Meanti ween F
¥ AC System: 54.55% (MTBF) M AC: 100,000 Hours m(a?l‘BF} G ¥ AC: 148,627 Hours
DC System: 76.50% DC: 2,000,000 Hours

DC: 207,404 Hours
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Just 10% adoption of the Validus energy efficient DC power system in data
centers would eliminate:

Individual Datacenter Savings

Validus DC Data Center with

VPl RO D (=t s an optimized 40% efficiency

= Ul gain — Same 10MW
Servers 17,500 17,500
Annual Energy Usage in kWh —
using US Average utility costs {8 BT gl Rl
Annual CO2 Emissions (Ibs) 99 776.400 59 865.840
Annual Trees Offset 13,680 8,208
Annual Barrels of Oil 182,740 109,644

Equivalent
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“Forty-eight volt DC power is radically more efficient than AC. [DC
enables] fewer power conversions, safer voltages across the facility,
more efficient fan deployments, and less overall heat.”

-9, 5

“One criteria for a green
datacenter: Direct
current power input to IT

usage overall.” Hardware”
1 9

v Copyright © Validus DC Systems, LLC



5TH GENERATION DATA CENTER DESIGN IS EspEcmLLYmmem

e e o McKinsey
NEWDATA CENTERS AND SHOULD REFLECT KEY IDEAS OF GREEN Analysis
TN | Freserted at the
* Highdensity computing minimizing size of raised Medium/high d ensity recent Uptime
floor{e.g., Google) Campus located for natural coding, e.g. "cold” Institute
* Campus located for enengy prices location, coldwater available; etc. .
: Symposium
High density (e.g., blades) Controlled moderate density to allownatural
DC conversion done per device/rack cooling{butless coincidental dead space)
Broad operafingtemperature envelope, e.q., Called for DC
5ADC .
OC powercorversion dore forentireDC for the entire
5 Data Center w/o
Chilled aircoall Fresh aircoolingwith occasional refrigerated .
(UPS backed) i backup TR i prior knowledge
- of Validus
AC power . DG power . solution
200 Wisgt 125Wisgt
B, 000 Wirack 3750 Wirack
Supplied mesthy with renewable, COZ free energy MCKinsey will
Raising power densityis efficient means Mew technologies suchas farge DC corwverters soon gain
of meeting demand and fresh aircooling deliver significant savings
ICT equipmentwill utilize available power Carbon footprint important designprinciple exposure toa
in-additionto total energy consumption coherent design
when they visit
the Validus
offices

Source: Mokinsey Anahsis
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* DC is a more reliable architecture because it's simple. Since a DC power
infrastructure has fewer power conversions and transformations, there is less
equipment required and therefore fewer points of potential failure.

» DC is also more efficient. Large telecom systems are already developed and
operated this way. IT equipment can be provisioned directly with DC power thereby
eliminating the need for dual AC power supplies additional potential points of failure.

» DC is frequency agnostic which makes it the same regardless of geographic
location. Identical DC pods can be replicated and deployed globally.

» DC pods can be deployed in a modular and scalable array thereby provisioning only
the amount of power infrastructure required to support the current load.

» DC breakers and distribution switchboards are readily available with appropriate
regulatory approvals and in many cases cost less than their AC equivalents.
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The advantages of a DC power infrastructure are , and
, having already been widely deployed in
mission critical applications ranging from nuclear power plants to
telecommunication and light rail systems

» Up to 40% more efficient than AC * DC power distribution products with UL,
« More reliable (fewer parts) IEC and ANSI
- Greener: less copper, seamless » Certifications available from Siemens,
connection to renewable energy GE, Eaton, ABB, etc
. Lowest TCO « Standards already exist (DC battery
plants)

» Modular deployment offers easy “on
ramp” in existing data center * IT gear (servers, storage, etc) already

available and growin
* Costs less than or equal to comparable g g

AC components * Technical knowledge and system experts
widely available

As confirmed by reports from the Lawrence Berkeley National Laboratory, the EPA and NKK
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* + consumption by */  Easier integration of renewable . # through use of
*_/ (against legacy AC resources like photovoltaics fewer points of conversion,
Systems) and including with integrated
. wire and distribution * Use of , that TRl
costs by AB$./ have a flatter efficiency curve . # feeds to DC based
: requirements in data W Do RS U G _LED lighting
: : devices at similar loads
centers—typically one cooling _ Processing equioment
watt to one distribution watt . > of AC and DC g equlp
systems providing —Motors
c 1 D to DC architecture : :
—Cooling equipment
"+ + E2 ( (F+ 5+ +7 ' 2;+" 8 i+
* Fewer equipment components, # , greater efficiency, and maintainability

* Allows for higher voltage AC to be rectified closer to the load—15kV to DC rectifiers
* Allows for pods
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» Headquartered in Brookfield, Connecticut

 Established in 2002, as a spin out of DSA Encore formerly Data Support
Associates, Inc. (30 year old company providing turnkey mission critical power
and environmental infrastructure solutions)
» Capitalized by private equity - Lead investor is Oak Hill Venture Partners
— $10 million series A funding round closed in December 2007
» Leadership team with deep experience in IT facilities management, mission-

critical application development, electrical engineering, systems integration, and
power systems maintenance

- 9 - CEO
- -COO
— 1 & =6 - Vice President of Technical Services

» Technology developed in partnership with Dr. Marcel Gaudreau, former head of
Massachusetts Institute of Technology’s Plasma Science and Fusion Center.
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For more information please visit our Web Site located at:

www.validusdc.com

Or contact us at:

Validus DC Systems, LLC
50 Pocono Road
Brookfield, CT 06804
203-448-3600

info@validusdc.com
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