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Energy Efficiency Data Centers

e Global Challenges

e The new European Code of
Conduct on Data Centers

e The Green Grid metrics on
measuring Energy Efficiency

e The importance of standardization

e The next challenges to improve
Energy Efficiency
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Energy Efficiency Data Centers

e Addressing the complete life cycle

e From the “cradle to the cradle”
» Eco-design
* Use “ Operation
* Disposal
* Recycling

More than 90% of the Energy is consumed during
the operation of the Data Center
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Energy Efficiency Data Centers

e 20% reduction target for energy
consumption and CO2 emissions
iIn Europe by 2020

e Mainly generated by electrical
power plants

e Data Center consumption of
Electricity rising faster than other
industries

e |In 2008 Data Centers in the 27
countries of E.U consumed 56
Twh i.e 1.5% of total electricity

e 10 to 15% annual growth and will
likely double in 5 years.
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Energy Efficiency Data Centers

How Energy is Distributed

3% Distribution _
& Lighting IT Equipment 40%

7% UPSs (up to
15% in USA)

50% Cooling
& HVAC

Typical Power Consumption in Data Centers

In the years to come 50% of Data Center costs
will consist of energy ASC
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. the green grid

How Energy is Distributed -

Individual data centers can vary substantially.

Cooling equipment + 45%
Chiller 33% _
IT equipment + 30%
Electrical Waste
Power Humidifier 3% Heat
IN CRAC 9% out Power distribution losses + 23%
IT Equipment  30% Lighting / other + 2%
PDU 5%
UPS 18%

Switchgear/generator 1%
Lighting 1%
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Energy Efficiency Data Centers

TODAY'S CHALLENGE

CHALLENGE BETWEEN:

|NEED FOR MORE WORKS COST LIMITATIONS
o € e Power Availability
e IT application e Cooling capacity
e Analysis e Space
e Servers e Investment in new
e Storage facilities
| l l
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Energy Efficiency Data Centers

INITIATIVES ON E.E ARE RISING

e In the US, Europe and ASIA

e \Within the frame of commercial consortium (The Green Grid, AFCOM,
DCD,...)

e But also with standardization bodies (IEC, CENELEC,...)
e And with governments (DoE, EPA, JRC/CoC)

AND MANY OTHERS TO COME

;
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Energy Efficiency Data Centers

MAPPING ON CURRENT STAKEHOLDER IN USA AND EUROPE

EUROPE

A

The
<> ((Green Grid )</ European Code of Conduct )
ME | K
CENELEC

BT 132.3
Stand.
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EU Data Centres Code Of Conduct

e Led by European Commission Joint Research Centre e
e Set ambitious vgluntary standards and commltment.s' CODE OF CONDUCT
e Lays ground which are used by other European policies

e Tailored to European conditions such as the climate and energy
markets regulation

The new Code of Conduct provides a platform to bring together
European stakeholders to discuss and agree voluntary actions
with the goal to improve Energy Efficiency

ArC
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EU Data Centres Code of Conduct
Scope

e The CoC Covers

e “Data Centres” of all sizes servers rooms to dedicated buildings both
existing and new

e IT power and Facility power

e For participants (DC owners and operators) and Endorsers (vendors,
consultants, industry associations)

e \With the aims:
e To raise awareness among stakeholders on the opportunity to improve E.E
e To provide an on-going forum for discussion
e To create and provide tools to implement cost-effective energy saving
e To develop easy metrics to measure efficiencies and improvement
e To harmonise with other international initiatives
e To support procurement for eco-citizen equipment
e To set efficiency targets for DC owners and operators

ArC
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EU Data Centres Code of Conduct
Start measuring to improve

HEEN
- :'the green grld
l HE gctconn d to eff nt il

e Initial energy measurement and energy assessment to identify major
saving opportunities

e Energy consumption must be monitored regularly

e Participants benchmark their DC efficiency overtime using the Code of
Conduct metric based on The Green Grid metrics and measurements
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http://www.thegreengrid.org/

The Green Grid metrics and
measurements on Energy Efficiency

DATA CENTRE INFRASTRUCTURE EFFICIENCY (DCIE)
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e An association of 200 IT professionals

e Seeking to dramatically raise the E.E of Data Centres

e Through a series of short demands long term proposals

e Proposing the use of data Centre Infrastructure Efficiency (DCIE)

e Participating to the E.E Code of Conduct development with the aim
of a global harmonisation
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The Green Grid DCIE

Building Load Demand from grid

POWER IT LOAD
Tgtal " SWitchgear _lT = Servers Useful
Facility « UPS Equipment | o ane IT work
Power = Battery backup Power = Telco Equipment
I = Etc... ‘ = Efc...

COOLING

= Chillers
= CRACs
= Ftc...

DCIE IT Equipment Power 100
= X .
Total Facility Power ArC
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: the green grid

Improving Your PUE/DCIE Scoré’

Develop an air management strategy

Move cooling closer to the load

Operate at a higher delta-T

Install economizers

Utilize higher specification and performance equipment
Utilize dynamic controls

Review your IT infrastructure

NOoO O~ E
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m-am -
s om s the green grid
DCP: Under Development EEE P
Useful Work
How Much Work Can My IT
Equipment Do, In My Facility?
IT Equipment
Total » Servers
Facility « Storage
Power [T Equipment IS rsYfele)
Power . etc.
PUE & DCIE DCP
For Efficient Facilities For The Work You Do NPrPC
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Data Center Productivity

What is Data Center Productivity (DCP) ?

e Methodology of any resource that it consumes to produce this work for
guantifying the useful work that a data center produces relative to the
guantity of any resource that it consumes to produce this work

e Mathematically expressed:

Useful work produced by Data Center

DCP =
Resource Consumed Producing the Work

e Useful work is defined as completed tasks that have value to the end
user or business supported by the Data Center

ArcC
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Energy Efficiency Data Centers

Start measuring to improve
Need to measure imply need to standardize

e Define terminology, performances, measurement and test methods
e Align and coordinate all standardization activities

e Propose an integral and ethical approach in standardization regarding
the design and operation of Data Centers

e Design checklists and guides

e State of the art knowledge formalized by recognized experts through
double level of consensus amongst stakeholders and across countries
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Energy Efficiency Data Centers  CENELEC

But also standards can help to

e Promote good energy management practices

e Support harmonization of public policies

e Avoid technical barriers to trade related to energy policies

e Favor the creation of world markets for energy efficient technologies

e Help to improve consumers and end users understanding and
confidence

PROPOSE ACTIONS TO CENELEC

C SET UP OF BT 132-3 GREEN DATA CENTERS TO

APC by Schneider Electric — ELECTRA — March, 2009

;

by Schneider Electric



Data Centres Energy Efficiency

GENELEG
Next challenges N

e Provide carbon footprint and address Energy Efficiency for embedded
products for the whole life cycle and show the GREEN
conscientiousness

e Substances (ROHS, REACH)
e Eco Design
e End of life

e Rank IT and Data Centres according to an Eco program

e Develop standardization works at the ISO, IEC, ITU or CENELEC to
harmonize measurements

;
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