Northwest
(= POWeT and
A== Conservation
—d i
Council

ROOWEIRSYSICT
1<ay Cor.

Maury Galb

Committee on Regio



SYsiarn Salzrnicing Proolsrr?
Variable generation requires increased
ancillary services

Which ancillary services?

Regulating reserves: for instantaneous
variation in load and resource output

Balancing reserves: for within-hour variation
In load and resource output and forecast
errors

Often called load following
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Load Minus Wind: Scheduled vs. Actual
4/4/2008 5:00 to 8:00 AM
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Load Minus Wind: Scheduled vs. Actual

4/4/2008 5:50 to 7:10 AM
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Needed every hour of year
Quick automatic response

Reg up and Reg do\
Wind has less effect on regulation
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Lozid Followirig

Within-hour set-point adjustments
Reduces regulation requirement
Needed every day if not every hour

Wind significantly increases
requirements
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80 MW of DOWN Capacity

40 MW of UP Capacity
40 MW of DOWN Capacity

80 MW of UP Capacity
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Institutional Options:
Improve wind forecasting
Shorter scheduling window
Dynamic scheduling
ACE Diversity Interchange

Physical Options:
Rapid-response natural gas-fired turbines &
reciprocating engines
Pumped storage hydro & other storage
Water heating with smart grid technology
PHEV
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Support effort of Joint Initiative
Support sharing of wind forecast data

Long-term Flexibility Planning in IRP
Develop flexibility metric
Quantify existing flexibility
Forecast future demand
Search for best options to fill the gap
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