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BPA Total Capital
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BRITISH COLUMBIA
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Historical and Forecasted Wind Totals
in BPA’'s Balancing Authority

BPAis a

national

leader In
Integrating
wind energy

= Major issues:

* Reliability
* Provision of cost-effective balancing services
« Rate/equity issues Slide 6



BPA Balancing Authority Total Wind Generation and Wind Basepoint
24 Dec 2008 — 31 Dec 2008 (Last updated 30 Dec 2008 09:36:35)
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Balancing Authority Wind Generation in Blue, Wind Basepoint in Red; Installed Wind Capacity = 1592 MW
BPA Technical Operations: Roy Ellis (rcellis@bpa.gov) Sllde 7
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Additional solutions, short-term

Improving wind generation forecast accuracy. BPA and wind operators are
working to improve the accuracy of generation forecasts used for scheduling.

Third-party supply. BPA received 18 responses to a Request for Information
on additional sources of generation and load for balancing reserves. BPA is
evaluating implementation of a pilot project on use of these sources in FY
2010 and 2011 time frame.

Dynamic scheduling. BPA is working to address the technical barriers to
increased dynamic scheduling of wind energy to other balancing areas from its
system. BPA is also working with members of ColumbiaGrid and NTTG to
examine the grid impacts of greater use of dynamic scheduling in the
northwest region.

ACE diversity interchange. BPA is participating with other regional utilities in
an initiative that allows multiple balancing authorities to share their Area
Control Error and net out variations in load resource balance. The Steering
Committee of the NW Wind Integration Action Plan has acknowledged that we
expect it to be cheaper from a societal perspective to address wind integration
across a larger geographic footprint.
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Short-term solutions, cont.

Self-supply of reserves by large wind operators could substantially reduce
the reserve requirements BPA now faces. The systems required to enable
self-supply are the same as those required for third party supply and dynamic
scheduling.

Conditional Firm Service is being offered by BPA to maximize utilization of
the transmission system and facilitate additional wind interconnection.
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Long-term solutions

= New Transmission Scheduling Practices and Procedures: A Joint Initiative
of ColumbiaGrid, NTTG and WestConnect is exploring changes in generation
schedules within the hour to help reduce the size of generation imbalances
and support bilateral markets for flexibility services.

= Transmission Additions: BPA has completed its 1t Network Open Season
and will continue to work with other regional entities on ways to add additional
]Elrantsmlssmn infrastructure to promote a more geographically diverse wind
eet.

= |mproving Automatic Generation Control. BPA is adding new tools to its
AGC system to see whether it can anticipate changes in wind generation,
reducing reserve needs.

= Flywheels, pumped storage, compressed air and demand-side _
management are potential sources of wind integration services that are being
explored by BPA and others.
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