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Agenda

10:00 Introductions
10:15 Wind Integration and the 2009 IRP
11:15 Questions/Suggestions for Further Work

12:00 Adjourn
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Defining Wind Integration and Its Costs

2009 Integrated Resource Plan




Outline of Presentation

e Defining Wind Integration
e Wind Integration Cost Components

e Preferred Resource Strategy Model (PRISM)
= What is PRISM?

= The Efficient Frontier

— covers timeframe from end of regulation up to next ramp (1 hour in WECC)
= Wind modeling in 2009 IRP

= Recent enhancements to PRISM

e Questions
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Defining Wind Integration

e Incremental Reserves (Avista Study Method)

= Regulation (<1 minute)

= Load following
— covers timeframe from end of regulation up to next ramp (1 hour in WECC)

= Forecast error
— difference between forecast and actual generation

e Other Things Sometimes Called Wind Integration
= Shape of delivered energy
" Fuel savings from wind operations
= Capital costs
= Environmental attributes

Bottom Line: Be Careful When Assuming 2 Studies are “Apples-to-Apples
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Defining Wind Integration — A Graphical View

Avista Balancing Area and Stateline Wind Variability
Stateline Scaled To Equal Balancing Area Load (Oct. 1-6 2008)
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Defining Wind Integration — A Graphical View

Avista Balancing Area and Stateline Wind Variability
Stateline Scaled To Equal Balancing Area Load (Oct. 1-6 2008)

— Wind 10-second Variation 1-Minute Variation 1-Hour Variation
Level Wind Load MNet NetChng Level Wind Load Net NetChng Wind Load Net NetChng
— Areaload o0.0% 34| 06| 33 444% 1900% 74 25 82 226% 1886 789 1822 131%
95.0% 57 08 57 634% (95.0% 143 33 146 344% 2920 940 2397 155%
97.5% 84| 09| B84 784% |97.5% 221 40 220 457% 366.5 1335 2771 108%
99.0% 125 12| 119 919%, (99.0% 349 50 336 575% 571.2 | 150.7 3176 111%
99.5% 15.7 13 144 974% |99.5% 508 59 449 661% % 7625 1637 366.8 124%
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Wind Integration Cost Components
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PRISM
(Preferred Resource Strategy Model)

2009 Integrated Resource Plan




What is PRISM?

Preferred Resource Strategy Model

— Selects resource & conservation opportunities on an optimal cost
and risk basis using a linear program (What's Best!)

Objective function is to either select resource strategies to meet
our energy/capacity/market/RPS/CO, requirements on a least
cost and/or least risk basis

Cost is measured by the present value of incremental fuel &
O&M expenses and new capital investment

Risk is measured by the variation in fuel, emissions, load, wind,
forced outages, and variable O&M expenses in years 2019/29
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http://www.lindo.com/index.php?option=com_content&view=article&id=3&Itemid=11

Efficient Frontier- An Introduction 1 (stock portfolios)

Risk

Stocks

T-Bills

Expected Return
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Efficient Frontier- An Introduction (Avista IRP)

Market/SCCT

CCCT

Market Risk

Wind

Nuclear

Present Value of Cost
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Wind Modeling in 2009 IRP

= Various Wind Resource Options
- Small wind (DG)
—  Northwest Wind (Tier 1 and Tier 2)

- Montana Wind

-~ Reardan Wind Project
Location Capital 2009% | Fixed O&M Capacity

(includes AFUDC) ($ per KW/YT) Factor

Reardan 2,183 45 30.0%
Columbia Basin (tier 1) 2,262 50 33.0%
Columbia Basin (tier 2) 2,262 a0 26.4%
Montana 2,262 50 37.0%
Small Scale 3,343 50 20.0%
Off Shore 5,673 95 45.0%

= Wind Integration Cost of $3.50 per MWh (2009%)
- Reflective of low penetration rate presently on system
— Rates will rise as penetration increases




New Enhancements

= Conservation measures are selected in model rather than an

INPUL (only measures that are between $xx/MWh & $xxx/MWh)
= Resources are now added in increments rather than any amount
= Use more precise method to estimate frontier curve
= Meets both summer & winter capacity requirements
= Ability to retire resources
= Ability to account for greenhouse gas caps

= More accurate ability to take into account post IRP time period
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Questions/Open Discussion
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