L everaging Historical and Real -time Data to
Meet the Challenges of Wind Power Generation
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The Primary Challenges

C Asset utilization
A Availability
A Efficiency
C Sell power at highest rates
A Grid integration
A Forecasting
A Scheduling
A Trading
C Warranty management
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Other Challenges and Opportunities

C Enterprise integration
A Heterogeneous assets

C Security
ANERC CIP

C Regulations and Compliance
A Reporting
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About OSlsoft

¢ Established in 1980
¢ Founder - J. Patrick Kennedy
C Private & Profitable
¢ Headquarters - San Leandro, CA
¢ 660 + employees
C 225 + employees in product development
C Pl Installed base
A 14,000 + systems (excluding OEMSs)
A 110 + countries
A 40% of Fortune 1 000 process & manufacturing companies
A 65% of Global 500 process & manufacturing companies
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Where is OSlsoft in the world? (Q OSlsoft.

Calgary, Alberta

Altenstadt, Germany
OSlsoft Europe GmbH

orea’ Tokyo, Japan
(AIDfOSISOft)

Issaquah, WA
Montréal, Québec

San Leandro, CA ~ _ _ Shan -

Phoenix, AZ Yardley, PA and Philadelphia, PA Cﬁina f Tokyo, Japan
Mayfield Heights, OH , @ (Yokogawa)

Houston and _ ‘ =

Longview TX \ Johnson City, TN Manama, Bafrain @
Savannah, GA

/@ (MECA{ EMI)
Mexico

Singapore Q .

Durban
@ South Africa

@ OSlsoft Offices

o Tech Support Centers
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Q OSlsoft.

Primary market segmentation




President of Spain at RED Electrica OSlsoft.
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12 of Top 15 Owner/Operators use PI* ((, OSlsoft.
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Delivering Value to Wind Customers

., 7200MWs in single WindCORET goi ng gl obal é
I ‘ I ., Centralized M&D Center with Control 1
IBERDROLA coordinated with Grid Operator i RED Electrica

., >5000MWs in Centralized M&D Center
EPL Eneray . Distributed Control approach

O

- Enterprise Customer since 2007
EL‘E{E.'.EE ., Developing Operations Center i Bezier, France.
US Subsidiary T ENXCO T OCC Center - Minnesota

b ., Enterprise Customer since 2007/08
{:} ., Global Integration of NA, European, ME, Asian assets

. EDISON . Enterprise Customer since 2007
. Distributed control, centralized monitoring & diagnostics
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http://www.edison.com/
http://www.bp.com/modularhome.do?categoryId=7010&contentId=7026283

Targeted Industries

Power & Utilitiesc 30 %

Oill & Gag 20 %

Chemicals & Petrochemica4d0 %

Mines, Metals, Metallurgy & Materiats10 %

Pulp & Paperl0 %

Pharma, Food & Life Scienced 0 %

Data Centers, IT & Facilities (all industries)
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Omnipresent Challenges

C Quality

C Personnel

C Variable costs
A Materials
A Energy

C Capital utilization
C Trading and markets
C Regulations, compliance

C Environmental, Health, Safety
C Technology

11 Value now, Value over time. © Copyright 2009, OSlsoft Inc. All rights Reserved.



Quick Pl System Overview (g, OSlsoft.

l THE BOARDROOM

ENTERPRISE-WIDE VISIBILITY
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THE BOARDROOM ,

ENTERPRISE:WIDE VISIDILITY



Enterprise Architecture OSlsoft.
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Basic Connectivity to Turbines

7~ Hardware SCADA "\

| Wind SCADA / Customer Server \

P1 OPC Client
OPC Server (P120PC)

o /

Y
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Customer Architecture--lberdrola (O OSlsoft.
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Challenge--Asset Utilization (‘, OSlsoft.

C Availability
Als asset online?
C Efficiency
Als it performing to expected levels?
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What is Availability Worth?

Busbar

TurbineClass Capacity Annual Expected Price Annual Cash
Hours (kW) Factor Availability Output (kWh)* /KWh Flow per WTG
8760 600 33% 100% 1,734,480 0.0425 $ 73,715.40
8760 1000 33% 100% 2,890,800 0.0425 $ 122,859.00
8760 1500 33% 100% 4,336,200 0.0425 $ 184,288.50
8760 2000 33% 100% 5,781,600 0.0425 $ 245,718.00
8760 2500 33% 100% 7,227,000 0.0425 $ 307,147.50
8760 5000 33% 100% 14,454,000 0.0425 $ 614,295.00

*Formula = Hours * Generator Capacity * Capacity Factor * Availability

A typical utility scale wind farm may have 30 to 200 Turbines
A arge owners (e.g. Iberdrolai 3500MWs) may have thousands of turbines
single percent agenap kierito q@aian/lladks 4 iafy f{ien g. turb
wind is blowing) for
Aberdrola Total Fleet would result
An a 1%t Year ROl/loss of $4.3MUSD.
APV over 5 Years = $13.5MUSD @ 18% Discount Rate
MBased on US prices, power rate in Spain is .07 to .10/kWh produced
Aor a Single Wind Farm of 150MWs:
An a 1st year ROI of $185,000
APV over 5 years = $576,000 @ 18% Discount Rate
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Iberdrola WindCORE (, OSlsoft.

C Cost reduction in O&M

A By centralizing operation, resource
optimization is achieved with a
significant reduction of local staff

C Reduction of unavailability costs

A Continuous monitoring and remote
operation of wind farms

A Remote pre-diagnosis and activation
of local maintenance squads for the
solution of failures

C Implementation of energy control
functions

A To meet new grid operation
requirements based on high
penetration rate of

C Centralized way to communicate
with other energy management
centres
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Iberdrola WindCORE (@ OSlsoft.

C Alarm Warnings and Events
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