International Workshop, Electrical Enduse Efficiency, 5th March 2010

IBM Austria Site & Facilities Services / Martin Chaloupek
Vienna, 2010 02 22

Green ICT:
Consistent Actions to Reduce Energy Consumption

Input to Conference “Energy Efficiency Chances
of Green ICT and Electronics”
Vienna, 2010 03 05

© 20010 1BM Corporation

IBM Austria Site & Facilities Services
Is it really smart to utilize more resources than we have available
on our planet?
number of
lanets — ~ -
p 25 Standard _#™ =~
SCB!"IaI’IO,
’
201 e
»  Accelerated
% [ technology
c ‘ f ... Scenario
215 ' I
: e @
........................ 1,0x A : available
: / ; resources
05
ol | L 1 |
1850 1975 2000 : 2025 2050
2010
2 Input 2010 02 22 Martin Chaloupek © 2010 IBM Corporation




International Workshop, Electrical Enduse Efficiency, 5th March 2010

IBM Austria Site & Facilities Services

Introducing: The IBM Smarter Planet Initiative

“Explosion of amount of data” “New business and process requirements”

I need to Work
New
Intelligence

Dynamic

Infrastructure | [E@Ed) i
' y respond quickly

“Qur resources are limited”

3

“My infrastructure is expensive and not flexible”
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Green & Beyond: A dogma of NGO's only? No!
It is all about economical competitiveness.
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INTERCONNECTED INTELLIGENT
We now have the abilit People, systems and We can respond to changes
to measure, sense an objects can communicate
see the exact condition

INSTRUMENTED

S ! quickly and accurately,
> and interact with each and get better results
of everything. other in entirely new ways. by predicting and optimizing
for future events.
Lower costs while Strengthen reputations Create products and
overcoming operational while meeting services that give rise
barriers. regulations. to new markets.

An opportunity for smarter organizations to find value in ‘Green’.
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= Reduce traffic congestion

= Reduce CO2 emissions

= Increase mass transit usage
= Reduce energy usage

= Improve environment

Carbon Management

= Carbon Mgmt Strategy

= Carbon Mgmt Intelligence

= Supply chain management

= Property, buildings, workplace
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Intelligent Transportation Systems
Measure & improve transportation usage

Measure & reduce carbon emissions

Call to Action: Innovative information technology and services that
really matter to businesses, governments, people and the planet.

Intelligent Utility Networks
Measure & improve energy mgmt
Improve efficiency usage,

Reduce outages

Improved grid management

Mange distributed energy

Advanced Water Management
Measure and manage water systems usage
and quality with real-time knowledge
= Weather event mgmt; flood management
= Real-time monitoring and analytics for water usage
and water quality

Energy Efficient
Technologies & Services

Create &manage efficient IT

= Active energy management

= IT facilities infrastructure
efficiency

= IT operations efficiency

= Monitoring and verification of
efficiency goals

= Demand-side efficiency
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Think, the company
magazine, devoted
an entire issue to
IBM’s energy
conservation and
environmental
programs
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1990-2006
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1989

IBM offers its first
product take-back
program

Leading by example: IBM’s environmental tradition and leadership

1987-2006 2006
1971 1997
T.J. Watson Jr. IBM became
issued IBM'’s first the first major
corporate policy on P multi- national .
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better planet,
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IBM’s holistic approach to Green ICT with focus on the Data Center

Diagnose Facilities Compute Resources Virtualization

Active Energy Cooling Responsible
Management Innovations Disposal
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We listen to our customers and know their challenges ...

Increasing IT demand Continued cost pressure Responsive to change

e —— £/

5404 growth in 1494 | of CIO’s time is 6494 | of CIO’s expect
storage spent removing significant change
shipments due costs from the ahead?
to explosion of technology
information? environment? 70% of every $1 is spent

to maintain and
850y of distributed 759 | of CIO’s anticipate manage the existing
computing a strongly infrastructure?
capacity sits centralized
idlel infrastructure ‘T Kload
in 5 vears? _aNos| of IT workloads may
y 5-60% be cloud-enabled3
1.1BM Dynamic Infrastructure client presentation, July 2009
2.1BM Global CIO study, September 2009

3.1BM research, September 2009

8 Input 2010 02 22 Martin Chaloupek © 2010 IBM Corporation




International Workshop, Electrical Enduse Efficiency, 5th March 2010

IBM Austria Site & Facilities Services

... and we know all the common inefficiencies.

ﬁmo Units

Data center

35
Units

Server hardware Processor

Up to 95%
idle

Server loads
TYPICAL USAGE RATES

Mainframe  UNIX Wintel
80-90% 10-20% 5-12%

Hesources

resource used at

> 5-20%

average for

appl. load

Reduce idle/unused

ity which still
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33 Units '
Delivered*

"Data source. U5, ik T

Depanment of Energy

May 18, 2007 A

How to Reduce cooling/UPS Higher efficiency Reduce

. needs vs. energy going in infrastructure, power ption @

improve servers, capture heat at management' ( > 3yrs | chip level

- 0, i "

efficiency source (Potential gain 10%) | | older is good target ) ( Cap power usage )

More efficient cooling Better server Advanced
and energy supply hardware design processor design
+ process

consumes energy
(Utilization 5 to 20 % gain)

Enhance resource
usage rate

(eonseo/virtualization)
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Scenarios for typical high-availability DC, life cycle >10 yrs

Some inefficiencies are even too big to spot at first glance!

Saving TCO %

Equipment with efficiency factor +2% 1,1
Electricity prices reduced by 1 Cent per kW/h 2,3
No raised floor in the DC 3,1
No rental payments 8,9
50% discount on procurement of equipment 11,7
Rightsizing of systems to actual capacity requirements throughout life cycle 58,3

120%

100% ROOM CAPACITY
Em - “EXPECTED LOAD
Em 4t < INSTALLED CAPACITY
:m ot Waste due to oversizing

20% ACTUAL LOAD

0%

YEARS Source: APC
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IBM offers to cut cost and improve effectiveness in the DC
in three simple ways...

Extend the life of an Rationalize the data Design new
existing data center center infrastructure infrastructure to be
infrastructure. across the company. responsive to change.
. J . J . J
Double IT capacity Improve operational Pay as you grow
or efficiencies by
reduce operational while deferring 40-50%
expenses by 50%. reducing operational of capital and
expenses by 50%. operational costs.
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Learning from 2008 and 2009 reference projects:
Design new infrastructure to optimize lifecycle costs.

60% costs from mechanical / electrical systems 75% costs from energy use

75%

OPEX

G
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Extend the life of your data center adressing energy efficiency,
both the IT and physical infrastructure uses of energy.

35— pomm=m== Cooling systems - -----, jmmmmmme Electrical and building systems- - - - - - - - -

% of total data center
electricity use

Information Chiller/ Humidifier Computer Power Uninterruptible Switch/ Lighting
technology cooling room air- distribution power gen
tower conditioner unit supply (UPS)

Power use

Optimize IT Active Energy Management Optimize Data Center
Infrastructure Infrastructure
Energy EffICIeﬂCy Chart and data source: ican Power C ion C ion (APC) white paper, Energy Eff|<:|ency

Implementing Energy Efficient Data Centers, #114, by Neil Rasmussen, 2006.
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From ¢ to ©Q: Innovative cooling technologies allow a true leap
forward in energy efficiency and operating cost savings.

Molecular Processor System Add'l Rack Integrated Floor/DC

Cooling based  Rack Solutions  Cooling

Rear Door Heat
eXchanger
enhancements

Sources: Emerson, IBM, APC
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Thermal Analysis: Starting point for critical questions in the DC
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Where does all the energy go?

Data:Center:Uitikon,

GIB Solutions is heating the indoor swimming
pool of the community Uitikon with part of the
excess heat from their ‘datacenter.

Additional buildings could be heated.

The community is saving 62°000 liters oil.

130 tons CO_-emissionen are avoided.
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Re-use excess heat in the DC for indoor swimming pool.
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Hot water is even more cool:
Future generation cooling technologies go up to 60 degrees Celsius.

Direct-attach micro-channel cooling
Heat recovery increased with heat collector
Passive fiuid coupling through the mid-plane

Integrated micro-channel cold plate

AYAYAVYAY

Thermal energy in water Is simple 1o be elevated to higher temperature and delivered for
second Use (e.g. heating, warm Waler, processes)

Cooperation of IBM Research and ETH Zurich on testing chip cooling with project Agquasar
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Kika/Leiner: Green Data Center transformation supports expansion
plans of one of Europe’s top 5 furniture businesses.

Client requirements

= Business expansion across Europe and Middle East

= Need for IT services to support business has grown significantly I

= Aging data center threatens growth due to out dated air TTRADITIONELL” | “HIGH DE
conditioning, fire-protection and building issues ln .! }

. . o RTEM gy 255m
= Need for a rapidly deployable DC concept on limited floor area — —
= Want a green data center to support corporate sustainability goals

SERVERRAUM 8 m

FLACHE

SCHLEUSE
19 m*

Solution

= |mplemented an IBM Scalable Modular Data Center solution with . - -

advanced InfraStruXure® architecture from IBM Alliance Partner
APC for 120 square meter data center
= Standardized on IBM BladeCenter® “In IBM we have an IT partner

= Uses “green” design concepts such as free cooling, separate high who meets our ideal expectations
density computing area, flexible expansion area for future growth for sustainable business”

= Fulfils all state-of-the-art technical security requirements
Dr. Herbert Koch, manager of the

Benefits kika/Leiner group

= Supports corporate sustainability "Griine Linie* (Green Line)

= Reduce electric power consumption by up to 40% m
= Uses energy efficient servers which require 24% less energy
than competition

= Improved security and reliability of the data center, lowered TCO
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Lord Kelvin: "If you cannot measure it, you can not improve it.,,
PUE factor as key measurement for energy efficiency in the DC.

Power Usage Effectiveness (PUE) by The Green Grid =
= Annual delivered Power to Data Center = P mech + P elect _ pygm + PUEe
Annual delivered Power to IT PIT

=  Power Mechanical (PUEmM>0)
— Cooling systems (Chillers, pumps, cooling towers, CRAC compressors)
— Air movement in Data Hall (CRAC/CRAH fans)
— Ventilation (FA AHUSs)
— Humidification (AHUs, CRAHS)

= Electrical Power (PUEe>1)

— IT power (P IT
P ( ) Power Usage Effectiveness

— UPS losses Energy Rating (PUE)
— Generator Excellent <15
— Lights Very Good
Good
Fair
Poor
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PUE Benchmarking:
IBM Austria ODC21 in international comparison
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Smarter Planet here and now?
Global footprint of 150 countries

hectare / person
12:

@ global distribution:
Austria:

1,8 hct/pers
4,9 hct/pers

available
resources

ol
| !
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