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Smarter Buildings on a Smarter Planet
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e aimarter Asset Management with RTAL and Tririga/lMaximo  ITBM

IBM Real-Time Asset Locator enables enterprise asset management with
real-time data

Real-Time Asset Locator
Sensor-tagged

processes sensor data & Enabling new business use

asseitr?fzfr?]i:ioo%auon Integrates events with cases and workflows
Maximo Asset Management
Sensor IBM Real-Time Maximo Asset
Infrastructure Raw sensor Asset Locator Events Management
data
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ST TN = Automatic location and condition
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' / % \\“ | Filtering and updates
L | lation of < -
" ;. / O ata Recognition of = Event-driven workflows and

actionablg.events escalations
and conditions

= Real-time visualization of asset
location and status

= New reports and metrics
providing insight into inventory,
utilization, and exceptions

Asset, personnel,
and patient tags
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CommScope’s In-Building %\@mmm-
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Plenum Cable - Heliax®* 50
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to carry the RF signals above
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to the coverage antennas
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Security System Innovation - SafeZone

2 SafeZone [ Duress Alarm % B

Real-time cloud
data service

Situation awareness for
optimal incident response.
A control room in your pocket

Smartphone enabled
crowd-sourced inputs

Existing security
and sensors

infrastructure

No fixed infrastructure
Security everywhere
Positive reputational
Impact

 Improved OH&S

CriticalArc

Enabling Omnipresence
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<—IBM Solutions for Smarter Buildings ——>

Datacenter
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Real Estate
Portfolio

Space &
Facilities

Energy and

Service Environment

Operations Capital Project

Management

Management

Management

Management

Sustainability

Management

Management

Facilities Space, power Space Asset mgmt Utility tracking + Condition Strategic RE
service and cooling utilization Work mgmt Environmental assessment portfolio
desk optimization ; : . . planning

_ P _ Capac?lty Inventory opport_unlty Caplte}l _
Service Allocation planning mgmt analysis planning Budgeting &
level planning . ; forecasting
ai— Move, add, Supply chain Carbon output Budgeting FEl

Move, Add, change measurement . ~gnstruction X

Contracted Change - Contracts - b drivers

; g Reservations Reporting estimates
services Cable Key mgmt _ Lease &

* Project mgmt contract
Customer management :
admin

billing f f

IBM Tririga Energy
Optimisation

- ENERGY Real-Time Monitoring

Energy Analytics
- OPERATIONS Improved Operational Efficiency
- SPACE Integrated Energy and Operations

Pre-package Building Management
system interfaces

6 © 2011 IBM Corporation



Smarter Buildings on a Smarter Planet

Diverse Real Estate Portfolio:

200 Data Centers Research Labs in 12 Countries
- Support of Global Customer Needs for - #1 Patent Portfolio in the World
Strategic Outsourcing

£ oL [ .
400,000 Seated Employees Worldwide High End Technology Manufacturing

- Migration to Software and Services - Servers and Advanced Semiconductors
. . -v » 3 .

. v B
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Rochester Facility Overview:

= Established 1956
» 3.1M Sqg Ft / 36 Bldgs

» Variety of Space Type
» Office
» HW & SW Labs
= Data Center
» Manufacturing
» Warehouse

= Wide Variety of Equip.
» Central Utility Plant

» Metasys Controls Sys.
(~ 30,000 Points)
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With IBM Software We Optimize Across Two Dimensions:

= Strategic Optimization - Global Portfolio Analysis

= Aggregation of Key Global Indicators:
» | ease Information
= Space Utilization
» Energy Usage & Conservation
= Work Order History
= Supplier Performance
= Drives resource and investment prioritization: higher efficiency & effectiveness

= Building Optimization — Individual Building Performance

» Focus on building efficiency through visibility to operating anomalies
» Software integrated with building systems to report
= Ambient conditions
= Equipment malfunctions
= Set point deviations
» Real time demand for water, HVAC and lighting
efficiency, reduce co2 emissions & improve reliability
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We Modified The “Single System Strateqy” & Developed Global Data Repository:

Workplace
Indicators

Lease Data

Equipment
Performance

Data Center

Reliability

Construction
Spend

éentraﬂzVi:BGM@
Data Warehouse
= Prioritize
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Strateqic Optimization: Lease Analytics
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WV Location
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Strateqgic Optimization: Energy Analytics
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Energy Scoreboard YTD Electric Usage Top 100 Energy Users
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Strateqic Optimization: Maintenance Analytics
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Share ~ Customize More Actions ~

Building Maintenance
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Making Our Buildings Smarter by Increasing Visibility to Sub Optimal Operating
Conditions:

= Use IBM Analytics Software to:
= Filter and Prioritize Building Alerts
= |solate Poor Performing Assets
= Benchmark Building Equipment Across Portfolio
= Improve Visualization with Advanced Dashboards

A ) ! ' d .
g Intelligent

= Deployed IBM Data Mgmt Software to:
= Aggregate Energy Usage & Equipment Performance Data
= Establish Rules Representing Performance Standard
= Alert Sub-Optimal Operational Conditions
= Automatically Create Work Orders

* Interconnected

= Meters and Sensors Installed at Selected Points in the
Infrastructure

= High Energy Use Points
= Reliability Exposure Points

# Instrumented
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Same Data Aqggregation Principles Applied Now at the Building Level:

Set Points

Energy Usage

Heat Load
Lighting

Chilled Water

Temps
/ Building \
Data Warehouse

Vibration

Pressure \
Water | \
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1S

Smarter Building Savings Model:

| 4 | 4 | 4 4 ¢ —& ¢ ¢
Immediate Energy Future Operational Savings As We
Savings Displace “Schedule Based”
Maintenance With “Event Based”
Maintenance
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Smart Building Results: Maintenance

Rochester Air Handling Unit Work Order History

200%
150% /

100% \\

s0% // \\ 4

0% - T T T T
Prior Yr Qtrly 4Q10 1Q11 211 TP
Ave
-50%
-100%
|+# of Work Orders Work Order Hours |

* Quick Savings: Over 1,300 alerts and 600 work orders generated in first month for Phase 1
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Rochester Return on Investment:

One Year Payback

= Factors that will Influence Site Specific Results:

» Implementation Cost:
— Level of Existing Instrumentation
— Building Management System Sophistication
— Work Order Logistics System
— Skilled Staff Availability

= Benefits:
— Maintenance Productivity
— Equipment Efficiency Levels
— Depth of Implementation
— Type of Space (Office, Data Center, etc.)

First Step:
- Select a Building
- Assess Starting Point

INTELLIGENT

INTERCONNECTED
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Summary By The Way, Last year, this equated
to savings of $43m for IBM

= 400,000 Employees

= Portfolio Extending Across more than 120 Countries

= Diversified Operations, Office, Data Centres, Manufacturing, Research & Deyv, etc
= One Year Payback possible, depending on scope

= 10% to 15% Energy Savings

Links
* IBM Smarter Buildings

» http://mwww-142.ibm.com/software/products/us/en/tririga-energy-optimization/
* YouTube Videos

* http://www.youtube.com/watch?v=NU19fWg6MRY Smarter Building Solution Overview

* http://www.youtube.com/watch?v=Yd2fM1exP7] Smarter Building Case Study Overview Rochester USA

* http://www.youtube.com/watch?v=QBGyAM9KpQO Smarter Buildings at Tulane University after Hurricane Katrina
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The customer examples described are presented as illustrations of how those customers have used IBM products and the results they may
have achieved. Actual environmental costs and performance characteristics may vary by customer.

Information concerning non-IBM products was obtained from a supplier of these products, published announcement material, or other
publicly available sources and does not constitute an endorsement of such products by IBM. Sources for non-IBM list prices and
performance numbers are taken from publicly available information, including vendor announcements and vendor worldwide homepages.
IBM has not tested these products and cannot confirm the accuracy of performance, capability, or any other claims related to non-IBM
products. Questions on the capability of non-IBM products should be addressed to the supplier of those products.

All statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and
objectives only.

Some information addresses anticipated future capabilities. Such information is not intended as a definitive statement of a commitment to
specific levels of performance, function or delivery schedules with respect to any future products. Such commitments are only made in IBM
product announcements. The information is presented here to communicate IBM's current investment and development activities as a good
faith effort to help with our customers' future planning.
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individual user will achieve throughput or performance improvements equivalent to the ratios stated here.

Prices are suggested U.S. list prices and are subject to change without notice. Starting price may not include a hard drive, operating system
or other features. Contact your IBM representative or Business Partner for the most current pricing in your geography.
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