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The Company r_k.ru»\.iJengineering

XKengineering
» Established in 1985

» Based in Calgary, with offices in Lethbridge,
Montreal and Katy, TX

» 32 Staff
» Designed 86% of Alberta’s wind capacity

» 131 Alberta meteorological towers in
Windserver database
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Phoenix + AESO r_.larr.dengineering

AESO Forecasting Study

» Alberta Variability Study

» 55 Meteorological Towers Analyzed with WindServer
» 30 Wind Facilities Modeled with 4 Growth Scenarios
» Results Formed Basis of Analysis for Mitigation Strategies

» Forecasting Study Evaluation Committee
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The Task r..larr.m.i}engineering

AESO Forecasting Study

» Phoenix chosen to gather, format, and provide data
for forecasting study

» A straight forward task with many unforeseen
curveballs
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The Task r..larr.m.i}engineering

Networking: A giant undertaking

» Correspondence with 15 Different organizations

» 10 separate NDAs

» Not necessarily in interest of wind developer to
relinquish data

» Sites ranging in age, equipment, data transfer
methods, upgrade needs
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The Task engineering

» Primary hurdle — real time met data
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Data Gathering r-hnm-ia’engineering

» Second Wind’s Nomad I
satellite logger

» 10 minute data average sent
every 10 minutes

» A giant leap for Windserver
Importing (monthly to daily to
10 minutes)

» New hardware
troubleshooting
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Data Gathering

engineering
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» Process created to
scrape AESO web site

» Power data new to
Windserver

» Live met and power
data side by side




Data Gathering r-hnm-ia’engineering

Special Cases

» SCADA system
modifications

Satellite data

Historical power/met data

» E-mailed turbine
Phoenix operation status

AESO power data

Turbine operation info

\ 7/

Special Cases » All data has different

formats
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Data Delivery r-hnm-ia’engineering

Delivery to Forecasters

»Windserver modified to display latest logger readings

> Forecasters can retrieve data online

».xml files for latest readings
».csv files for historical readings

10 minute met data

10 min power data =
turbine status / ’
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Data Delivery r-hnm-ia’engineering

Delivery to Quantitative Analyzer

»Data passed from forecasters to ORTECH through
Phoenix

»Web folders created for ORTECH to access forecasts

= | 10 minute metdata | ——

= | 10 min power data | ——

Forecasters Met + Power forecasts | — Phoenix Quatitative
Analyzer
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Data Management r-hnm-ia’engineering

Volume of data

» Satellite met data every 10 minutes per site
» Power data from AESO website every 10 minutes
» turbine operation status e-mails hourly or 10 minutes

» 3 forecasters providing 48 hours of power and met
forecasts every hour

P 4

2007-04-27 12



Data Management r-hnm-ia’engineering

Volume of data

Per Month:

Met: 6 X 20 records x 720 hours x 10 sites = 864000 records
Power: 6 x 20 records x 720 hours = 86400 records
op-status: (6 + 1) records x 720 hours = 5040 records
SCADA: 6 x 20 records x 720 hours = 86400 records
Forecasts: 3 x 30 x 4 records x 720 hours = 259200 records

total: 1,301,040 records per month

15,612,480 records per year
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Summary and Conclusions r-hnm-ia’engineering

» Phoenix has successfully implemented
system to:

» Collect near real time met, power, and turbine operating
data

» Convert the wide variety of formats and import the data
» Provide a flexible data access to forecasters

» Receive and track forecasts

» Provide access to data and forecasts to ORTECH

» Requirements of the forecasting study
have been satisfied

2007-04-27



Summary and Conclusions rnhnm-ia’engineering

A Revolution in the Making

Looking Forward

» Phoenix data system has been designed
to support the future expansion of
Alberta’s wind forecasting system.
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