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Avista 2011 Electric Integrated Resource Plan

Avista’s 2011 Electric Integrated Resource Plan

Technical Advisory Committee Meeting No. 1 Agenda
Thursday, May 27, 2010
Conference Room 130

Topic

. Introduction

. Work Plan

. Load & Resource Balance Update

. Resource Planning Environment

. Lunch

. 2011 IRP Topic Discussions

¢ Analytical Process Changes
¢ Hydro Modeling

Resource Adequacy

Loss of Load Probability
Energy Efficiency

Scoping the 2011 Plan

. Adjourn

Time

10:30

10:35

11:00

11:35

12:00

1:15

3:30

Staff

Lafferty

Lyons

Shane

Lyons

Gall

Shane
Kalich

Gall
Hermanson
Kalich
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Work Plan

John Lyons

Technical Advisory Committee Meeting #1
2011 Electric Integrated Resource Plan
May 27, 2010
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Technical Advisory Committee Meetings

May 27, 2010: Work plan, load & resource balance, resource planning
environment, and 2011 IRP topic discussions (analytical process changes, hydro
modeling, resource adequacy, loss of load probability, energy efficiency, and
scoping the 2011 plan)

August 2010: Risk and resource assumptions, loss of load probability analysis,
scenarios and futures, and energy efficiency

October 2010: Load forecast, preliminary electric and gas price forecasts,
updated load & resource forecast balance, and transmission cost studies

February 2011: Review of modeling and assumptions, and draft PRS
March 2011: Review of scenarios and futures, and portfolio analysis
April 2011: Review of final PRS and action items

June 2011: Review of the 2011 IRP
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2011 Integrated Resource Plan Modeling Process

Stochastic Inputs Deterministic Inputs

Fuel Prices

Existing Resources

Fuel Availability Preferred

Resource Options

Resource Availability AU RO RA Transmission Resource
T “Wholesale Electric <« Strategy
Market”
Emission Pricing —_ -
— 300 Simulations n Avoided
|| Costs

-

Margins

Cost Effective T&D
Projects/Costs

Conservation — Avista Load
Trends Forecast

Existing \1/_1
Resources ]

Cost Effective <
Conservation
Measures/Costs

New Resource
Options & Costs
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2011 Electric IRP Draft Outline

1. Executive Summary
2. Introduction and Stakeholder Involvement
3. Loads and Resources
a) Load forecast and scenarios
b) Existing resources
c) Resource adequacy
4. Energy Efficiency and Demand Response
a) Energy and capacity savings projections and methodology
b) Two year energy savings target (I-937) & business planning process
c) Demand response options and study results
d) Risk and externalities
5. Environmental Issues
a) Carbon emissions
b) Other
6. Transmission Planning
a) Resource integration
b) Smart grid
c) Other T&D efficiencies

2ivisTA
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2011 Electric IRP Draft Outline (cont)

7. Generation Resource Options

a) New resource alternatives
b) Thermal and hydro upgrades

8. Market Analysis

a) Regional loads, transmission, resources
b) Fuel price forecasts
c) Risk modeling
d) Market price forecasts
e) Market scenario analysis
9. Preferred Resource Strategy
a) The PRiSM Model and efficient frontier analysis
b) Preferred Resource Strategy results and [-937 compliance
c) Portfolio scenario analysis

10. Action Items

2ivisTA



Load and Resource Balance Forecast

Xin Shane

Technical Advisory Committee Meeting #1
2011 Electric Integrated Resource Plan
May 27, 2010

2ivisTA




Avista 2011 Electric Integrated Resource Plan 9

L&R Changes From 2009 IRP

= Load- 10 year growth rate 1.8%, 20 year growth rate 1.6% for
Peak and Energy. The forecast for year 2011 is 42 aMW lower
than previous forecast or 3.6% lower

= Hydro- Uses Clark Fork Optimization Package Results

= Thermal- CS2 duct burner capacity is upgraded to 28 MW from
23 MW

2ivisTA
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Annual Average Energy Position
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Winter Capacity Position
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August Capacity Position
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Energy Positions — 7 Scenarios
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Winter Capacity Positions — 7 Scenarios
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August Capacity Positions — 7 Scenarios
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Washington State RPS (aMW)

On-line Apprentice Upgrade

Year Labor Energy 2011] 2012] 2013 2014 2015| 2016|] 2017 2018 2019] 2020
WA State Retail Sales Forecast 656 668 681 693 702 712 721 730 740 751
Load 10% Chance of Exceedance 29 30 30 31 31 32 32 33 33 34
Planning RPS Load 685 | 698 711 724 733 )| 744] 753 763 773 785
RPS % 0% 3% 3% 3% 3% 9% 9% 9% 9% 15%
|Required Renewable Energy 0.0] 20.3] 20.8 21.1 21.5]| 65.6] 66.5 67.4 68.2]| 115.2
Renewable Resources
Purchased RECs 0.0 5.7 5.7 5.7 57 0.0 0.0 0.0 0.0 0.0
Kettle Falls 1983 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Stateline " 1999 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Long Lake 3 1999 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2
Little Falls 4 2001 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Cabinet 2 2004 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9
Cabinet 3 2001 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Cabinet 4 2007 1.0 1.99 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Noxon 1 2009 1.0 2.90 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9
Reardan 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydro 10% Chance of Exceedance “4.2)] @.2)) @4.2) 4.2) 4.2)) @.2) 4.2 4.2 ‘4.2 (4.2)
Total Qualifying Resources 109|165 | 16.6 16.6 16.6 | 10.9 1 10.9 10.9 10.9 10.9
|Net REC Position (Completed) 10.9]1 (3.8)] (4.2) (4.6) (5.0)] (54.7)] (55.6) (56.5) (57.4)] (104.4)
Budgeted Hydro Upgrades
Noxon 2 2011 1.0 1.00 0.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Noxon 3 2010 1.0 1.30 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
Noxon 4 2012 1.0 1.20 0.0 0.6 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Nine Mile 2012 1.2 3.80 0.0 2.3 4. 4. 4. 4.6 4. 4. 4. 4.6
Hydro 10% Chance of Exceedance (0.5)] (1.3)] (2.0) (2.0) (2.0] (.0)] (2.00 (2.00 (2.0) (2.0)
Total Budgeted Hydro Upgrades 1.3 3.8 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1
Rollover Credits 0.0| 121} 12.2 14.1 156 ] 16.7 0.0 0.0 0.0 0.0
Net REC Postion (Budgeted Upgrades) with Rollover 12.1 | 12.2| 14.1 15.6 16.7 ] (31.9)] (49.5) (50.4) (51.3)] (98.3)
Net REC Postion (Budgeted Upgrades) w/o Rollover 12.1 0.1 1.9 1.5 1.1 ] (48.6)] (49.5) (50.4) (51.3)] (98.3)
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Planning Environment

John Lyons
Technical Advisory Committee Meeting #1
2011 Electric Integrated Resource Plan

May 27, 2010
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Major Planning Issues

1. Renewable Portfolio Standards

— State and federal
2. Greenhouse Gas Regulations
— State, regional, and federal
— Emissions performance standards and reporting
Energy Efficiency Requirements
Reliability Planning
Variable Resource Integration
Electric Vehicles
Smart Grid
PURPA

2ivisTA
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State & Federal Greenhouse Gas Reduction Goals

Percentage goals below 2005 greenhouse gas emissions

Kerry-Lieberman Waxman-Markey

2013 4.75% 3% (2012)
2020 17% 17%
2030 42% 42%
2050 83% 83%

- Washington Goals

2020 1990 emissions
2035 25% below 1990
2050 50% below 1990
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Key Components Kerry -Lieberman
(American Power Act)

= Allowances:
— 75% emissions based and 25% load based
— Prohibition from receiving excess allocations
— Electricity sector begins in 2013, natural gas in 2016
— Increased levels of free allocations
= Preemption of state cap-and-trade programs
= Preempt EPA regulation through Clean Air Act
=  Carbon fees for petroleum
= Emissions credit limitations

= Emissions credit banking and borrowing

2ivisTA
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American Power Act — Price Collars

==@= Price Floor

== Price Ceiling

2009 IRP

2029
2031

2013
2015
2017
2019
2021
2023
2025
2027
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EPA Tailoring Rule

= Clean Air Act permitting requirements for greenhouse gas (GHG)
emissions from large stationary sources

= January 2, 2011: Prevention of Significant Deterioration (PSD)
requirements for GHG emissions for new and modified facilities
needing non-GHG PSD permits and increasing GHG emissions
75,000 tons CO,-e or more per year

= July 1, 2011: PSD requirements on new facilities emitting
100,000 tons CO,-e and modifications increasing GHG
emissions 75,000 tons

= Rulemaking in 2011 setting emission thresholds and permitting
requirements for 2013

2ivisTA
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Analytical Process Changes

James Gall

Technical Advisory Committee Meeting #1
2011 Electric Integrated Resource Plan
May 27, 2010
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2011 Integrated Resource Plan Modeling Process
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-
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Modeling Enhancements and Questions/Feedback

Modeling Enhancements

= Study period 2012 — 2031

= Use Loss of Load Probability/Expectation to target planning margins

= Resource retirements as an option in PRiSM

= Add other matrices to evaluate portfolio risk (i.e. Tail Var, CoVar, CO,)

® |ncreased number of resource upgrades as options (thermal and hydro)

® |ncreased number of distribution efficiency programs

= Evaluate demand response programs

= Further enhance relationships of regional market variables (i.e. correlations)

Questions/Feedback

= Real versus nominal costs/prices reporting

= Market analysis (more, less, same- stochastic or scenario focused)
= Portfolio analysis (more, less, or same)

= QOther requests

2ivisTA
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Hydro System Optimization Modeling

Xin Shane
Technical Advisory Committee Meeting #1
2011 Electric Integrated Resource Plan

May 27, 2010
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Structure of Hydro System Optimization Package

System
Optimization
Model
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Water Budget Model Overview

The Water Budget Model’s primary goal is to recognize the storage capabilities inherent in
system reservoirs, optimizing water releases to maximize generation values while enforcing
project constraints.

= Today’s computers cannot optimize at an adequate detail level to extend the hourly
Optimization Model to annual or multi-year timeframes

= Water Budget Model simplifies certain aspects, allowing optimization across many
weeks to years

= Approach is a best practice, “industry standard”

2ivisTA
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System Optimization Model Overview

= Hourly model, with potential for more granularity (i.e., intra-hour analyses)

= Each project is represented in detail, including:
— Accurate (piece-wise) reflection of individual turbine efficiency curves;
— Physical and license-constrained reservoir elevations;
— Tailrace elevations;
—  Minimum and maximum flow constraints; and
— Other regulation constraints

= Shapes generation into the most beneficial (i.e., most economic) time periods using
storage reservoirs

= Maximizes generation by flowing water through the most efficient points on each
turbine’s power curve

2ivisTA
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Model vs Actual Generation- Clark Fork Example @vw)
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Next Steps

Cabinet ~- Hor

, Gorge
i U f ) Noxon
FAa'ﬁsem [e;]d Oreille H‘f:?:
N\ Nine :
_ﬂ jﬂ Mile ‘
Little Falls Thompson Falls 5 %
Long Lake @ T B O D o Kerr
Monroe — Post Ay .
Upper Falls Falls Cataldo A Plains
St.Regis ik
ianta Calder

= Complete Spokane River Model

= Complete Upgrade Analyses for the Following Projects

— Long Lake—new power house with 1 or 2 new units (30-120 MW, pumped storage)
— Post Falls—replace powerhouse with between 1 and 3 new units (25-40 MW)
— Monroe Street—one additional unit (~45 MW capacity)

— Cabinet Gorge—one or 2 new units (60-120 MW, help with total dissolved gas
mitigation)

2ivisTA
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Resource Adequacy

Clint Kalich
Technical Advisory Committee Meeting #1
2011 Electric Integrated Resource Plan

May 27, 2010
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Concepts

= Generator Capacity Services
— Energy
— Reserve for forced outages and extended load (i.e., hot and cold weather) excursions
— Regulating
— Load following
— Energy imbalance (mismatches between scheduled and actual generation)

= Traditional Resource Planning Methodologies
— Energy L&R
» Average forecast
* Plus contingency energy
— Capacity L&R
» Average peak load
* Plus planning margin

2ivisTA
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Capacity Services Definitions

= Energy
— Average capability to do work over a given time horizon
— Conversion of fuel (water, wind, coal, gas, wood, etc.) to electricity

= Planning Reserves
— Operating Reserve — capacity held back to cover forced outages and non-firm imports
* 5%-7%-5% of online capacity for hydro-thermal-wind
« at minimum half must be “spinning;” the remaining can be “non-spinning”
« first hour of system contingency met through NWPP Reserve Sharing Group
— Regulating Reserve — spinning reserve immediately responsive to AGC
» generally a seconds-to-5-minute product

2ivisTA
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Capacity Services Definitions, Cont.

= Planning Reserves, Cont.
— Load Following

» Reserve-like product to follow variations in load and resources across the trading
hour

* beyond 5 minutes
* can be spinning or non-spinning (traditionally spinning in the NW)
— Energy Imbalance
« “Make-up energy”
« Covers variations between hourly scheduled and actual generation levels

2ivisTA
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Potential Changes to L&R Planning Margin
= QOperating Reserve
— 5% hydro and wind
— 7% thermal
= Regulating Reserve: ~25 MW
= | oad Following: TBD
= Energy Imbalance
— Wind and solar ~10-15%

— Load ~2%

= \Weather Variation: TBD

2ivisTA
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Key Considerations by Resource

= All Resources
— Abilities to provide individual capacity services discussed above
— Potential maintenance schedules
— Forced outage characteristics

= Hydro
— Sustained peaking capabilities
— Run-of-river vs. reservoir storage vs. pumped storage
— Upstream inflows during critical events

= Gas-Fired Thermals

— Weather impacts

— Resource type (peaking versus base-load, etc.)
— Fuel availability over peak events

2ivisTA
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Key Considerations by Resource, Cont.

" Coal

— Ramp rates

= | oad Interruption (aka demand-side management)
— Coincidence of measure with system peaking periods
— Frequency of interruption rights
— Duration of interruption rights
— Sustainability of interruption savings
» Especially when looking outside of industrial/large commercial classes

2ivisTA
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Key Considerations by Resource, Cont.

= Market Purchases
— How much is available during critical events
« Transmission constraints
« Surpluses on 3" party systems
— “Firmness” of anticipated deliveries
e Is 3 party “firming” the sale?
« In other words, will purchases be cut during critical events to serve 3-party system?

2ivisTA
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llustration of Capacity Obligation
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Metrics to Measure Resource Adequacy

= | oss of Load Probability (LOLP)
— Percent of iterations that have at least one loss of load event

= |oss of Load Expectation (LOLE)
— Days with an event; units are the number of days per year

= | oss of Load Hours (LOLH)
— Hours with an event; units are the number of hours per year

= Expected or Equivalent Unserved Energy (EUE)
— Average quantity of energy not served in each iteration (MWh)

2ivisTA
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Planning Margin Perspectives

= Avista Margin History
— 10% of peak load, plus 90 MW (1980s-2008)
— 15% of peak load (2009)

= FERC Standard Market Design: 12-18%
= Northwest Power and Conservation Council: 23% winter (January) , 24% summer (July)

= Avista 2011 IRP Margin
— Based on probabilistic reliability study
« LOLP, LOLE, LOLH, EUE metrics
* 5% LOLP (proposed)
* 1 dayin 10 years LOLE (proposed)
» LOLH and EUE (TBD)

2ivisTA
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Loss of Load Probability

James Gall

Technical Advisory Committee Meeting #1
2011 Electric Integrated Resource Plan
May 27, 2010
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Overview

Why
Avista’s capacity planning margin is 15% of peak load. Without conducting a statistical
analysis regarding probability of no serving all customer load due to lack of generation, the

15% should be questioned- especially as additional variable generation is added.

Modeling

= 8,760 hours for ~1,000 potential outcomes (draws, games, iterations, etc)

= Study 2012, ‘16, ‘20, ‘24, and '28

= Randomizes: forced outages, temperature, loads, wind generation, and hydro conditions

» Takes into account hydro constraints, market purchases, and reserves including: within
hour load variation, variable resource reserves, and operating reserves

= Can illustrate benefits using demand response and federal emergency hydro

2ivisTA
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For the Next TAC meeting

Detailed presentation on how model works

Finalize 2012 study (final load & wind modules)

Market reliance scenarios

Test 2009 IRP’s Preferred Resource Strategy for later years

2ivisTA



Energy Efficiency & Demand Response

Lori Hermanson

Technical Advisory Committee Meeting #1
2011 Electric Integrated Resource Plan
May 27, 2010
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Energy Efficiency Progress Since Last IRP

= Targets and Year-to-Date Achievement

= |-937 Plan for Washington accepted with conditions

— Target for Washington electric only

— Year-to-date results toward 1-937 targets

= Demand Response Pilot

Tested and improved equipment capability on Avista’'s system

Initiated 10 successful events of either cycling heating or AC or
shutting off water heaters for 2-4 hrs

Proved customers’ strong willingness to participate with few opt-outs

Low northwest on/off-peak price differentials makes these programs
not cost effective
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Next Steps for 2011 IRP

Conservation Potential Assessment (all states, gas/electric)

Issue RFP in June
Complete RFP by October

Evaluate TRC cost-effectiveness with draft IRP electric price
forecast in November

Establish energy efficiency placeholder levels in early January
Update with finalized IRP electric price forecast in late January
Finalize energy efficiency levels in early February

Draft energy efficiency and demand response section of IRP
document

A
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Avista’s 2011 Electric Integrated Resource Plan

Technical Advisory Committee Meeting No. 2 Agenda
September 8" and 9", 2010
Avista Headquarters — Spokane, Washington

Wednesday, September 8"

Leave from Avista
Lancaster Tour

Rathdrum CT & Boulder Park Stops

Lunch — Sawtooth Grill
Upper Falls & Monroe Street
Return to Avista

Thursday, September 9, 2010
Avista Conference Room 130

Topic

. Introduction

. Resource Assumptions

. Reliability Planning

. Lunch

. Sustainability Report

. Combined Heat and Power Generation

. Energy Efficiency

. Adjourn

Time
10:00

10:05

10:35

11:30

12:30

1:30

2:30

3:30

8:30 am
9:30 am

12:30 pm
1:45 pm
4:00 pm

Staff
Storro

Lyons

Gall

Wouerst

Dempsey

Hermanson
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Resource Assumptions

John Lyons
Technical Advisory Committee Meeting #2
2011 Electric Integrated Resource Plan

September 9, 2010
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Supply Side Resource Data Sources

= Power Council — 6t Power Plan
= Resource lists developed internally from:
— Trade journals
— Press releases from other companies
— Engineering studies and models
— State commission announcements
— Proposals from developers
= Consulting firms/reports
= State and federal resource studies

» Data sources are used to check and refine generic resource
assumptions

2ivisTA
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Resource Updates from 2009 IRP

= Focusing on resource options identified in the 61" Power Plan
= Lancaster PPA began serving Avista Utilities load on January 1, 2010

= 150 MW of Northwest based wind in the 2009 Preferred Resource Strategy
has been postponed

= Noxon Rapids Unit #3 upgrade completed in April 2010; Unit #2 and #4
upgrades scheduled for April 2011 and April 2012

= Started work on the Nine Mile upgrade

2ivisTA
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Natural Gas-Fired Resources

Resource Levelized Capital Cost
Type Overnight Costs Excludes AFUDC
(2012 $/MWh) * (Nominal 2012)
SCCT (aero) 2014 46 $106 $1,033/kW
SCCT (frame) 2014 83 $114 $591/kW
Hybrid SCCT 2014 94 $103 $1,107/kW
CCCT (air) 2016 270 $88 $1,105/kW
CCCT (water) 2016 275 $85 $1,053/kW
Small 2015 5 $112 $3,472/kW
Cogeneration
Reciprocating 2014 99 $111 $1,139 /kW
Engine

* Prices are based on a preliminary gas price forecast
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Other Thermal Resources

Resource Type Levelized
Overnight
Costs
(2012
$/MWh)
Coal (Ultra-critical) 2018 300 $123
Coal (IGCC) 2014 300 $138
Coal (IGCC 2018 250 $156
w/sequestration)

Nuclear 2021 500 $150

Capital Cost
Excludes AFUDC

(Nominal 2012)

$3,250/kW
$3,252/kW

$4,722/kW

$5,802/kW

54
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Renewable Resources

Resource
Type

Wind

Geothermal

Wood
Biomass

Landfill Gas

Manure
Digester

Waste Water
Treatment

Solar
Photovoltaic

Solar Thermal

2016
2017

2015

2014
2013

2014

2014

2016

50
15

25

3.2
0.85

0.85

25

Levelized
Overnight Costs
(2012 $/MWh)

$106
$110

$166

$60
$111

$114
$429

$195

Capital Cost

Excludes AFUDC
(Nominal 2012)

$1,951/kW
$4,463/kW

$3,710/kW

$2,023/kW
$4,304/kW

$4,304/kW

$7,140/kW

$4,751/kW
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Avista Hydro Upgrades

Little Falls 1 Upgrade 2014 1.0
Little Falls 2 Upgrade 2015 1.0
Little Falls 3 Upgrade 2016 1.0
Little Falls 4 Upgrade 2017 1.0
Post Falls New Powerhouse TBD TBD
Upper Falls Upgrade 2019 2.0
Long Lake Second Powerhouse / Pumped Storage 2020 60
Long Lake Second Powerhouse 2020 50 — 60
Cabinet Gorge Unit 5 2015 50
Monroe Street Unit 2 TBD 37.5

Cost estimates for these potential Avista resource upgrades will be presented at a
later TAC meeting after the estimates are further developed




ntegrated Resource Plan

Reliability Planning

James Gall

Technical Advisory Committee Meeting #2
2011 Electric Integrated Resource Plan
September 9, 2010
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Overview

Objective
Develop a planning tool to help quantify the amount of resources need above expected peak

load

Why

A 15% capacity planning margin is currently added to forecast peak load. Without
conducting a statistical analysis regarding the probability of not serving all customer load and
reserve requirements, the 15% should be questioned- especially as variable generation is
added.

End Result

Determine load variation adder to include in long-term load & resource balance (In addition to

requlating reserves and regulating margin
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Modeling

= 8,760 hours for 800 potential outcomes (draws, games, iterations, etc)

» This presentation includes 2012 and 2017

= Other years of interest 2016, 2020, 2025, 2027

» Randomizes: forced outages, temperature, loads, wind generation, and hydro conditions

» Includes hydro constraints, short-term market purchases, and reserves including: within
hour load variation, variable resource reserves, and operating reserves

= Can illustrate benefits of using demand response and federal hydro

2ivisTA
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Reliability Model

Thermal Capacity Maintenance
Curves Schedules

Thermal Hydro
Availability Availability

Net Power
Contracts

Long-Term
Contracts + Short
Term Contract
Limits

Demand
Response

Customer Appeal
Other DR Programs

Operating
Reserves
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Loads

» Load shapes are derived from historic daily high and low temperatures

= Uses 120 years of Spokane temperatures

= The average load of all iterations matches the energy load forecast

» The average of the peak load is within the standard error of the peak load forecast
= Hourly load forecast uses monthly regression model with coefficients:

— hour, day, temperature, and major weather event triggers

2ivisTA
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Hydro

Randomly selects a hydro year between 1928 and 1999

Each hydro year includes monthly energy averages

Run-of-river facilities
— Monthly energy average is used for all hours of the month

— No shaping or reserves are assumed to be available

Storage facilities
— Monthly average generation equals the “drawn” hydro level
— In case of planned/forced outage, water can be spilled
— Linear program moves energy into hours needed to meet load
— Reservoir min and max levels, ramping rates, and daily limits are enforced

— Unused capacity is held as operating reserves

2ivisTA
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Thermal

Plants are considered available rather than dispatched

Temperature dependency
— Gas-fired facilities use capacity based upon location temperature
— Temperatures are randomly drawn and are the same as the temperatures

used in the load calculation

Forced outages
— Input forced outage rate and mean-time-to-repair
— Outages occur randomly using a frequency and duration method

— Ramp rates are used following outages

Maintenance schedules
— Planned maintenance schedules are assumed

— Typical outages are in April though June

2ivisTA
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Wind

= Uses monthly on/off peak duration curves (see chart on left of January on-peak hours)
» Random number selects position on curve

= Following hour is correlated to previous hour using a correlation factor and variation

January On-Peak Wind Duration Curve January Hourly Simulated Wind Generation
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80% 80% ¥
5 ™ l /
S 70% o 70% i
®  60% T 60% ! 'M
(' c "
> 50% = s50%
O O
& 40% T 40% \
2 2 \ 1 \
8 30% o 30%
20% = 20% \ \ V f
10% 68 \ LA s }L
L ad \J
0% & o +&° 5 v
0% 20% 40% 60% 80% 100% TNl N TS BRIBSESAINAREIRSER
D I B B IO I B I I B |

Percent of Time January Hour

A

~IvISTA




Avista 2011 Electric Integrated Resource Plan 65

Wind (continued)

= Historical data from BPA control area shows generation is mitigated in below 32° F
and above 95° F. (see chart below on left)
= Capacity factors are reduced at specified temps to model this phenomenon, (see

chart on right)

BPA Wind CF vs Spokane Temperatures Capacity Factor Adjustments for Specific Temperatures
0% <
-10%
-20%
-30%
-40%
-50%
-60%
-70%
-80%
-90%
-100% -

-35 15 65 115

-20 0 20 40 60 80 100 120
Spokane Temperture (F) Spokane Temperture (F)
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Demand Curtailment

= Customer appeal
— Public appeal to all customers to conserve energy, radio/TV broadcasts
— Base case includes 25 MW reductions up to two times per year for hours
across the peak
» Industrial process
— Not included in base case
— Designed to shift load from peak hours

= Sensitivities studies can help determine value of programs

2ivisTA
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Reserves

Operating Reserves:
— 5% hydro and 7% thermal are simplified to 6% of load minus market
purchases

— Simplification allows linearization of the objective function

Regulating Margin:
— 1.6% of average hourly load level (based on historical average of max load
within hour versus average load)

— Capacity is for within hour load variations

Intermediate (Wind) Resource Regulation:

— Lesser of 10% of nameplate capacity or generation amount

Reserves are met by excess hydro capacity and thermal generation in excess of

load

2ivisTA
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Third Party Transactions

= Long term firm power agreements are considered in the objective function

= Short-term transactions are treated as available market purchase, no short-term
sales are considered

= |n tight market conditions (low or high temperatures) market availability is limited
to 300 MW on-peak and 500 MW off-peak.

= |n other market conditions the market availability is limited to 500 MW on-peak
and 750 MW off-peak.

= Scenario analysis will be performed to understand the change in loss of load

given these assumptions

2ivisTA
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Obijective Function

Load Serving Operating Reserves

- Load [SM] - Operating Reserve Requirement
+ Available thermal capacity [RM] - Intra-hour load regulation

+ Dispatched hydro capability [LP] - Wind regulation

+ Wind generation [SM/RM] + Available thermal capacity

+/- LT Contracts + Unused hydro capacity

+ Federal Hydro (optional) >= 0 or event triggered

+ Demand Curtailment (optional) [LP]

+ Market Purchases

>= (0 or event triggered

SM: Stochastic Model
RM: Randomization Model
LP: Linear Program

2ivisTA
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Metrics

= Monthly and Annual Data

= Loss of Load Probability (LOLP): percent of iterations with a reserve or load loss
— Calculation: iterations with event / # of iterations
— Metric: 5% or less

» Loss of Load Hour (LOLH): expected number of hours each year with a load loss
— Calculation: total hours with event / (# of iterations)
— Metric: 0.24 (24 hours per 10 years)

» |oss of Load Expectation (LOLE): expected number of days each year with a load

loss

— Calculation: Days with event / # of iterations
— Metric: 1 day in 10 years or 0.10 or less [or do we want 0.05, 1 in 207]

= Equivalent Unserved Energy (EUE): average MWh of lost load over a year

2ivisTA
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2012 Assumptions

= Noxon Rapids 4 is on maintenance Jan — mid March
= 300 MW on-peak market

= No Federal hydro release

2ivisTAa
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2012 Draft Results

Annual
Results

Target

LOLP 4.8% Below 5%

LOLH 0.255 Not below 0.24

LOLE 0.066 Below 0.10

EUE 38.47 TBD
Results Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Iterations
Load loss w/o reserves 7 2 3 0 0 0 2 1 0 0 0 1
Load loss w/ reserves 5 2 3 0 0 0 2 1 0 0 0 1
Reserve violatons 16 3 0 0 0 0 7 4 0 0 0 0
Total Load Loss or Reserve Violatons 20 5 3 0 0 0 7 5 0 0 0 1

LOLP 2.5% 0.6%| 0.4% 0.0% 0.0% 0.0% 0.9% 0.6% 0.0% 0.0% 0.0% 0.1%
Hours at Loss
Load loss w/o reserves 79 31 22 0 0 0 7 6 0 0 0 10
Load loss w/ reserves 64 27 20 0 0 0 6 6 0 0 0 8
Reserve violations 37 7 0 0 0 0 29 9 0 0 0 0
Total Load Loss or Reserve Violations 98 34 20 0 0 0 29 15 0 0 0 8
LOLH 0.12 0.04 0.03 - - - 0.04 0.02 - - - 0.01

Other Data
Resenes Used (MWHh/lterations) 12 8 5 - - - 1 1 - - - 2
Unserved Energy (MWHh/lterations) 14 8 6 - - - 1 1 - - - 3
Resene Violations (MWh/Iterations) & 0 - - - - 2 0 - - - -
Unserved Energy (MWHh/lterations) 2 0 1 - - - 0 0 - - - 0
EUE: Unserved Energy/Reserves (MWh/lteratons) 4.7 0.7 1.2 0.0 0.0 0.0 2.2 0.3 0.0 0.0 0.0 0.1
Market used (iterations) 286 120 39 6 518 548 349 374 92 56 91 37
Market used (hours) 5,100 1,450 968 19 5,785 6,136 4,072 8,246 1,179 727 2,055 332

Probability of market
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2012 Draft Results

Annual
Results

Target

LOLP 2.5% Below 5%
(What if Noxon 4 was LOLH 0.14 Below 0.24
not on Maintenance?) LOLE 0.035 Below 0.10
EUE 18.99 TBD
Results Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ilterations
Load loss w/o reserves 1 1 0 0 0 0 0 0 0 0 2 0
Load loss w/ resenes 1 1 0 0 0 0 0 0 0 0 2 0
Reserve violatons 7 0 0 0 1 0 4 2 1 0 0 2
Total Load Loss or Reserve Violatons 8 1 0 0 1 0 4 2 1 0 2 2
LOLP 1.0%) 0.1%| 0.0%) 0.0% 0.1% 0.0% 0.5% 0.3% 0.1% 0.0% 0.3% 0.3%
Hours at Loss
Load loss w/o reserves 54 13 0 0 0 0 0 0 0 0 9 0
Load loss w/ resenes 51 12 0 0 0 0 0 0 0 0 6 0
Reserve violations 15 0 0 0 2 0 10 8 2 0 0 6
Total Load Loss or Reserve Violations 66 12 0 0 2 0 10 8 2 0 6 6
LOLH 0.08 0.02 - - 0.00 - 0.01 0.01 0.00 - 0.01 0.01
Other Data
Reserves Used (MWHh/Iterations) 12 2 - - - - - - - - 1 -
Unserved Energy (MWHh/lterations) 13 2 - - - - - - - - 1 -
Resene Violations (MWHh/lterations) 1 - - - 0 - 0 0 0 - - 0
Unserved Energy (MWHh/Iterations) 1 0 - - - - - - - - 0 -
EUE: Unserved Energy/Reserves (MWh/Iteratons) 2.1 0.3 0.0 0.0 0.0 0.0 0.5 0.4 0.0 0.0 0.4 0.2
Market used (iterations) 203 83 49 6 539 560 352 382 82 41 95 34
Market used (hours) 3,954 1,110 985 8 5,712 5,971 3,822 8,183 1,039 485 2,353 267
Probability of market
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Results (DRAFT)

Study LOLP LOLH LOLE EUE
(% of draws) (Avg un-served (Avg un-served (Avg Un-served
hours) days) MWh)

2012 4.8% 0.255 0.066 38.47
2012 2.5% 0.140 0.035 18.99
(Noxon Available all Year)

2017 1.5% 0.099 0.019 20.75
(with 150 MW wind)

2017 1.9% 0.110 0.028 20.17

(No Wind)
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How Many Iterations Is Enough?
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Next Steps For Reliability Planning

= Study additional years

» Re-evaluate number of draws

= Run scenarios for different market availability amounts, demand curtailment,
and wind penetration

= Evaluate moving model from Excel/WB to a different platform to increase speed

= Lock down acceptable metrics for load loss

= Develop new planning margin based upon results of the study

= More to come at a future TAC meeting

2ivisTA
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Avista’s 2010 Sustainability Report
TAC Presentation
SEPT. 9, 2010

“To be persuasive, we must be believable; to be believable, we must be credible; to be
credible, we must be truthful.”

Edward R. Murrow
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Our commitment to sustainability:

Avista’s goal is to provide energy for today’s customers while

preserving the ability of future generations to do the same.

We strive to engage our stakeholders -- customers, investors,

employees, communities and others — in achieving this goal.
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Why do a Corporate Sustainability Report?

“The time has come to usher in a new era...of responsibility.
President Barak Obama

”

» Trust and transparency have been found to be as important to corporate
reputation as service quality.

« CSR is a means to provide enterprise-wide information in a single location
about our company’s strategies and actions impacting people, planet and
performance — topics key to building trust.

« An increasing number of investors, customers and other stakeholders and
prospective employee are looking for this information.

100
80 - 80
60 -
60 -
m 2008 40 ‘- — w2008
40 2004
20 - 20 - 2007
0 4 O sustainabilig

# of S&P 100 companies including # of S&P 100 companies producing '
web-based sustainability information formal sustainability reports

Source: Social Investment Forum, Dec. 2009)

AiVISTA
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Obijectives of Avista’s Sustainability Report:

» Be a launch pad for initiating stakeholder conversations and
enhancing engagement, internally and externally

* Provide information about Avista’s environmental, operations,
governance and socially responsible programs and actions and
business practices

» Act as a catalyst for internal strategy and goal setting

LsusTainabi hlq
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What goes into a sustainability report?

- Sustainability Action Team — Internal, cross-enterprise
Environmental, Safety, Production & Generation, DSM/Energy Solutions, Power Supply,
Facilities, Supply Chain, Human Resources, Finance, Corporate Communications

> Global
Reporting
Initiative™

113 Performance
indicators reported on

* Prioritizing topics for inclusion
Assess stakeholder interest
Assess society’s interest
Determine business position
Determine impact on reputation
Public or reportable information

» Structure of the report

 Distribution of the report

AiVISTA



http://www.globalreporting.org/

RESIDENTIALHOME | BUSINESSHOME | INSIDEAVISTA | CONTACTUS | QUESTIONS?

AIVISTA

MY ACCOUNT  SERVICES & PRICING ENERGY SAVINGS  YOUR SAFETY OUR ENVIRONMENT  OUR COMMUNITY Search

susTain ablliy

Scott Morris on Avista's Sustainable Future

AVISTA'S REPORT ON OUR PERFORMANCE : 2()]1()

SUSTAINABILITY REPORT
CONTENTS

Message from the Chairman/CEO
Our Company

Our Employees

Our Customers & Communities
Our Environment

About the Report

Global Reporting Initiative

Feedback

8 Download Summary Report

GRI REPORT
GRI CHECKED

Investors | Careers | Site Map | Privacy Policy | About This Sile

AiVISTA
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Considerations for Future Sustainability Reporting
* Review of 2010 report by GRI

« Determine project’'s scope and direction and align these with
Avista’s strategic direction

* |nitiate in-depth conversations with departments across the
company to determine additional reporting and data assurance
opportunities

« Expand the number of external stakeholders who give feedback on
the report

* Increase the visibility of Avista’s sustainability report and practices
across stakeholders and other audiences without “green washing”

gsusrainabilin
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Materiality: Which information to Include?

High Topics to Consider
O OO0OO0OO0OO0OOO0OO0O0OO0OO0O0o
e 0O 00000000000 O0 A?/ist.a’s E.nergy Efficiency  Global Climate Change
% 0O 00000000000 O0 Blodlversny” | Governance
—_ Corporate Citizenship Human Resources
_8 © 000000000000 Customer Satisfaction NGO Relations
g © 000000000000 Direct Use of Natural Gas  Public Policy
E © 000000000000 DSM Programs Rates
g O O0OO0OO0OO0OOOO0OO0O0O0O0 Employee Satisfaction Resource Planning
"q')' ORONONONONONONONONONONONG) Energy Security Safety
8 ONONONONONONONONONONONONG) Environmental Performance Stakeholder Engagement
© O OO O0OO0OOLOOLOLOLOLOLOLOO Ethical Business Practices  System Reliability
-§_ O OO0 O0OO0O0OOO0OODOLOLOLO Executive Compensation Supply Chain
c O 00000 O0O0D0O0OO0OO Financial Performance Waste Discharge
- O 00000000000 O0 GHG Footprint Water use
0O 00000000000 O0 Work Force Diversity

|—
o
=

. ' Others??
Relevance for Avista High

AiVISTA
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Cogeneration Case Study

Thomas C. Dempsey, PE
Manager Generation Joint Projects
Technical Advisory Committee Meeting #2
2011 Electric Integrated Resource Plan
September 9, 2010
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“Cogeneration is the use of a heat engine or a power
station to simultaneously generate both electricity and
useful heat.”- Wikipedia

“A combined cycle is characteristic of a power producing
engine or plant that employs more than one
thermodynamic cycle™ Wikipedia

Cogeneration= Power [KW]+ Heat [Btu/hr]

Combined Cycle = Gas Turbine Power [kW] + Steam Turbine Power [KW]

2ivisTA



Cogeneration Design szt sesouce i ,

Solar Taurus 70 Combined Heat and Power

550
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Het power kW
Het process output kBTU/h
CHP efficiency %
PURPA efficiency %
Het heat rate(HHY) BTU/kWh
Het fuel input (HHY) kBTU/h
Enerqgy chargeable to power kBTU/h

Electric efficiency on chargeable energy T0.55 %




Efficiency of a Combined-&yele-2tant- s

Efficiency = What you get/What you pay for
Heat Rate = What you pay for/What you get
Heat Rate = 1/Efficiency

How does the efficiency of a combined cycle plant compare with that of a cogeneration facility?
Shown below are numbers typical to advanced combined cycle combustion turbine facilities.
What we pay for is the fuel expressed in terms of British Thermal Units [Btu’s]. What we “get” is
electrical energy expressed in terms of kilowatt-hours [kWh'’s]. Advanced combined cycle
turbines have higher heating value net efficiencies around 50%.

CombinedCycleEfficiency =

NetHeatRak
: .. 1 Btu
CombinedCycleEfficiency = T 3412—— =50%
6800 ~ 2 kWh
kWh

NOTE: Btu’s and kWh’s are both units of “energy”. We multiply by the unit conversion
factor of 3412 in order to arrive at a dimensionless number which we can express as

percent.

2ivisTA



Efficiency of a Cogeneration-f-aeiity-r- "

Efficiency = What you get/What you pay for

There are many ways of looking at the efficiency of a cogeneration facility. The calculation below
is calculated strictly in terms of useful energy divided by fuel energy. For the example turbine

modeled, the thermal efficiency as calculated below is much higher than the thermal
efficiency for my example combined cycle plant.

Electricity + Heat

CogenEfficiency =
Fuel
680LKW x > H12KBUW | 35406 KBUW
CogenCycleEfficiency = KWh e h
78808 T

CogenCycleEfficiency = 75%

NOTE: Solar Taurus 70, Spokane Elevation, 150 psig steam, no duct firing

2ivisTAa



Comparing Combined Cycle with.-Qgen.on.Equivalent Terms .

3.5 Energy Accounting
In & pure power plant, efficiency iz simply defined as:

Electric Eficiency = Powsar Qut/Fue! in

In most cazes, thiz iz exprezzed az a percentage, requiring that the numeratar and denominator be gquantified in the same unitzs. Distinctions are made as to
whether the power out” iz the grozs povwer (at the generator terminals) or the net powwer (that available to the grid after deducting plant auxiliary loads and
transformet losses). Separate distinctions indicate whether the energy flowe rate cited a= fuel in”is the LHY ar HHY fuel energy flowe rate.

A atternate comparizon of output povwer with fuel energy consumption is the heat rate, ezsentially the reciprocal of the efficiency.

Heat Hate = Fue! Inf/Powsr Ouf

Unlike efficiency, heat rate iz generally [eft in & dimenzional form, Biukyhr or kJkWhr,

The efficiency of & cogeneration plant, that produces uzeful hest as well as electric power, may be expreszed as a Tolal Efficiency, alzo called the CHP
Efficiency (Cambined Heat & Power), or as a PURPY Eficiency (Public Uilties Regulatary Paolicy Act of 1979, & US regulatary measure of efficiency:

Total {CHF) Efficiency = (Power Cut + Net Process Heat OutlFuselin

PURPA Efficiancy = (Fower Out + 1.2 Net Frocess Heat Quil/Fuel in




Comparing Combined Cycle with.-Qgen.on.Equivalent Terms o

Assumptions
1. The boiler efficiency of the auxiliary boiler is assumed based on typical industry values.
2. Thermoflex 20 model of & Solar Taurus 70, 150 psig steam, Spokane Elevation
Constants:
. BTU MillionBTT
Cogen simple cycle net heat rate CO33yp = 11587 —— SteamBnergy = 35 606 e —
KW b
Auxiliary boiler efficiency B g = 52.% Power = 6201-KW

Case 1 COMBINED CYCLE- In this case we are using a combined cycle unit to generate our electrical needs and a separate
auxiliary hoiler to generate the steam we need.

. BTU
Combined cycle net haat rate CCyp = 6200 ——
KWt

. . LillionBTU
Combined cycle fuel consumption chasm = CCyp Power chasm = %.E-T
AUXILARY BOILER!
MillionBTU
SteamEnergy = 35 6 ———— —
) SteamBEnergy ) LillionBTT
ﬁuxBDﬂerg&Sm = E— ﬁuxBDﬂerg&Sm =434 —
eff
1
TotalGas = CC__ .+ AuxBoder . COE¥ = ——
agit agit
g g CCyp

Case 2 COGENERATION- In this case we are using a COGEN unit to meet hoth power and steam needs.

() — AuxBoier

Cogen turbine fuel consumption CGgasm = CG33yp Power  Equivalent Electric Heat Rate EEHR = g gt

Power

. . . 1
Cogen Equivalent Electric Efficiency CGEE = EEHE
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Summary: Although the efficiency of the Cogeneration facility is higher than that of the combined cycle, the equivalent
efficiency of the cogen facility is significantly lower than its apparent thermal efficiency. Overall thermal efficiency is not
comparahble to combined cycle efficiency because steam energy is not equivalent to electric energy.

Combined Cycle Turbine Cogen Facility

For this example, the cogen facility uses only 87.8% if the gas that would be used by a
combined cycle plant in conjunction with an auxiliary boiler to produce steam. At a gas price
of $4.00 per Million Btu, the combined cycle would incur an additional $6.40 per MWh in fuel
costs. In most cases this magnitude of reduction in costs is not enough to overcome the low
economies of scale and other costs associated with cogen.

A
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* At $4.00 per MMBtu, this cogen case shows a reduction of $6.40/MWh in fuel costs.

» For an 80% capacity factor, maintaining 5 additional employees to operate the
cogen facility around the clock will cost approximately $10.00/MWh (only 1 employee
on shift most of the time). Labor costs for the combined cycle facility will be on the
order of $2.50 per MWh due to enormous economies of scale effects.

« Maintenance costs for the cogen facility will be on the order of $4-$7 per MWh more
than that of the combined cycle facility.

« Capital cost recovery on a per MWh basis is significantly higher for the cogen facility
due to economy of scale effects.

* In the Pacific Northwest there are significant periods every year where it is
uneconomic to run due to hydro run-off. A cogen facility would either have to run
during uneconomic times or the plant would have to have complete redundancy with
gas fired boilers.
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Energy Efficiency Approach for the 2011
Electric Integrated Resource Plan

Lori Hermanson
Technical Advisory Committee Meeting #2
2011 Electric Integrated Resource Plan
September 9, 2010



Evolvement of Ener§y EfficTeRey” }

= Growth in annual tariff rider funding and program offerings over the last 10
years

— Five times more electric funding
— Nearly 12 times more natural gas funding

= Heightened regulatory requirements and increasing amounts of Evaluation,
Measurement & Verification (EM&V)

— Annual electric (I-937 conditions) and natural gas verification of savings
(Washington decoupling)

— EM&YV Collaborative as required by the Washington Utilities and
Transportation Commission (WUTC) — final paper filed 9/1/10

—WUTC required 3-6% of conservation budget on EM&V

= |RP action item and one of the 1-937 conditions — potential studies every two
years

2ivIsTA
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Approach for Estimating Energy Efficiency Potential

Utility data

Customer surveys
Utility data
Secondary data

Develop prototypes and
perform energy analysis

Forecast data:
Customer growth
Price forecast
Purchase shares
Codes and standards

EE measure list
Measure costs
Energy analysis to
estimate savings

Furnace Fans
3%

N

Annual Electric Intensity (kWh/hh)

2008

2010

2020

2030

Space heat
7%

Other Uses
24%

Air conditioning
12%

Water Heat
6%

Refrigeration
oy
0
Color TV Cooking
2%
8%
Dishwashers Dg;rs
2% ?
Washers Frezeofers
1% ?

Lighting
16%

Technical

Economic : 2020
Potential i Maximum Realistic 2010
Potential  Achievable
X Achievable
Potential Potential

A

~IvISTA




Avista 2011 Electric Integrated Resource Plan

97

Global Energy Partners LoadMAP™ Analysis Framework
(Load Management Analysis and Planning tool)

Market Profiles

Customer segmentation

Market size
Equipment saturation
Fuel shares
Technology shares
Vintage distribution

Unit energy consumption
Coincident demand

Forecast Data

Economic Data
Customer growth
Energy prices
Exogenous factors
Elasticities

Technology Data
Efficiency options
Codes and standards
Purchase shares

Base-year Energy

Consumption

Forecast Results

Baseline forecast

by technology,
end use, segment,

vintage & sector Energy-efficiency

analysis

List of measures
Saturations
Adoption rates
Avoided costs
Cost-effectiveness
screening

A 4

Energy-efficiency
forecasts:
Technical
Economic
Achievable

Savings
Estimates
(Annual & peak)
Technical potential
Economic potential
Achievable potential
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Market Segmentation *fof" EHEIGY Efficiency ;

= State and fuels
= By sectors
— Residential
* Limited Income
* Single-family housing
* Multifamily housing
* Mobile homes and manufactured housing
— Commercial and industrial by rate class
— Pumping
= Vintage (retrofit vs. lost-opportunity)

= Appliances/end uses (space heat, cooling, lighting, water heat, motors) and
technologies (lamps, chillers, color TVs, etc)

= Equipment efficiency (old, standard, high efficiency)

2ivIsTA



Market Segmentation ot DERTarTd " Response *
State

Energy metric (peak demand) for annual, summer and winter

Sector
— Residential

— Commercial and industrial combined

Appliances/end uses (space heat, cooling, water heat, process, other)

Enabling technology (with and without enabling technology)

2ivIsTA
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Energy Market Profile Example: Residential

. UEC Intensity Usage
End Use Technology Saturation
(kwh) (kWh/HH) (GWh)
Cooling Central AC 86% 3,985 3,433 1,587
Cooling Room AC 13% 3,188 410 190 End-use shares of total
Space Heating Electric Resistance 5% 18,214 910 421 residential sector use
Space Heating Electric Furnace 0% 18,943 - -
Combined Heat/CoolAir Source Heat Pump 13% 14,004 1,820 842 Electronics Miscellaneous
Combined Heat/CoolGeo-Thermal Heat Pump 0% 9,242 - - 7% 5%
Water Heating Water Heater 24% 2,793 663 307
Interior Lighting Screw-in 100% 1,242 1,242 574
Interior Lighting Linear Fluorescent 100% 243 243 112
Exterior Lighting Screw-in 85% 374 318 147
Exterior Lighting Linear Fluorescent 85% 73 62 29
Appliances Refrigerator 100% 891 891 412
Appliances Freezer 42% 376 157 73
Appliances Second Refrigerator 20% 1,326 265 123
Appliances Clothes Washer 96% 561 540 250
Appliances Clothes Dryer 84% 821 693 321
Appliances Combined Washer/Dryer 0% 786 - - ExteriorLighting
Appliances Dishwasher 61% 173 105 49 \nterior f%/— Combined
Appliances Cooking 71% 750 533 247 Lighting Water Heating —— \_ Heating/Cooling
Electronics Personal Computer 65% 470 306 142 10% 6% 11%
Electronics Color TV 96% 313 300 139
Electronics Other Electronics 100% 343 343 159
Miscellaneous Pool Pump 13% 2,671 339 157
Miscellaneous Furnace Fan 68% 431 293 136
Miscellaneous Other Miscellaneous 100% 194 194 90
Total 14,069 6,505

A
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Baseline End-Use Forecast

Definition of baseline forecast:
= Comprehensive end-use forecast
= Forecast without future utility programs
= Incorporates appliance standards and building codes already on the books
= Typically includes naturally occurring efficiency (consistent with 6" Plan)
Process for developing the baseline forecast
1.  End-use segmentation
2. Energy market profiles — snapshot of current energy use
3. Technologies/efficiency options available today and in the future
4. Forecast data and assumptions

5. Assess and compare with existing forecasts

A
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End-Use Segmentation &

ted Resource Plan

Xam

ple

Residential Commercial Industrial
Cooling Cooling Process Heating
Central AC Central Chiller Electric resistance
Room AC Packaged AC Radio frequency
Space Heating PTAC Process Cooling and Refrigeration
Electric Resistance Space Heating Machine Drive
Electric Furnace Electric Resistance 1-5 hp motors

Combined Heating/Cooling

Combined Heating/Cooling

5-20 hp motors

Air Source Heat Pump

Air Source Heat Pump

20-50 hp motors

Geothermal Heat Pump

Geohermal Heat Pump

50-100 hp motors

Water Heating

Water Heating

100-200 hp motors

Interior Lighting

Interior Lighting

200-500 hp motors

Screw-in

Screw-in

500-1,000 hp motors

Linear Fluorescent Linear Fluorescent 1,000-2,500 hp motors
Exterior Lighting Exterior Lighting >2,500 hp motors

Screw-in Screw-in Facility HVAC

Linear Fluorescent Linear Fluorescent Facility lighting
Appliances Refrigeration Incandescent

Refrigerator Walk-in Refrigeration Fluorescent

Freezer Reach-in Refrigeration HID

Clothes Washer Office Equipment

Clothes Dryer PC

Combined Washer/Dryer Server

Dishwasher Monitor

Cooking Printer/Copier
Electronics Food Service

Personal Computer Ventilation

Color TV Miscellaneous

Other Electronics

Miscellaneous

Pool Pump

Furnace Fan

Other Miscellaneous

102
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Energy Market Profiles

Description Key data sources

Energy market profiles describe how customers use Market characterization data

energy in a recent base year Previous potential studies

Market profile elements ; :
arket pro Global’s previous customer surveys

" Marketsize Prototypes and BEST™ analysis
® Fuel shares/saturations by end use

= Unit energy consumption (UECs, EUls) by end
use/tech

= Peak factors

Profile elements are calibrated to match customer
segments’ use in base year from billing system

A
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Forecast Data and Assumptions

Forecast drivers Technology forecasts
Customer growth Equipment purchase shares by decision type
Other exogenous variables = Replace on burnout

= Energy prices = New construction
" |ncome = Non-owner acquisition
Usage elasticities by end use for each Shares are user defined

exogenous variable _
= Defaults based on trends in EIA’s Annual

Energy Outlook

= |ncorporate existing appliance/equipment

standards

= Will be refined using PNW and Avista data

2ivIsTA
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Sample Baseline Forecast for Residential Sector

Residential Use by End Use (GWh)

2007
Cooling
Space Heating
Combined Heating/Cooling
Water Heating
Interior Lighting
Exterior Lighting
Appliances
Electronics
Miscellaneous
Total

Residential Use in the Base Year (2007)

Electronics

% /
7/_\

Exterior Lighting

3%
Interiof — 8 ™
Lighting Water Heating
10% 6%

2,093
862
883
482

215
1,711
578
412
8,093

Miscellaneous

2010 2012
2,128 2,151
863 864
923 951
495 503
872 880
215 215
1,741 1,760
616 641
423 430
8,274 8,395
Combined
Heating/Cooling

11%

2015
2,186
867
989
515
840
202
1,787
679
441
8,506

2018
2,227
871
1,029
528
802
189
1,816
718
453
8,633

Annual Use (GWh)

Avg.
growth

% Change rate
6.4% 0.56%
1.1% 0.10%
16.5% 1.39%
9.7% 0.84%
-6.6% -0.62%
-11.8% -1.14%
6.1% 0.54%
24.2% 1.97%
9.9% 0.86%
6.7% 0.59%

Residential Forecast (GWh)

10,000
9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

HiH

HHE

2007 2010 2012 2015 2018

M Cooling
B Space Heating
B Combined Heating/Cooling
B Water Heating
Interior Lighting
Exterior Lighting
B Appliances
Electronics

Miscellaneous

A
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Energy Efficiency Potential

1. Characterize energy efficiency measures
2. Perform economic screen
3. Assemble data for estimating achievable potential

4. Calculate potential

5. Develop supply curves based on levelized costs of each
individual measure (low, medium, high-case potential
differentiations)

2ivIsTA
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Definitions of Energy Efficiency Potential

Technical Potential — most efficient measures are adopted,
regardless of cost or customer acceptance

Economic Potential — only cost-effective measures are adopted by
customers

= Apply TRC test

= Avista avoided costs + 10% conservation adder (consistent with 6t
Plan)

Achievable Potential
= Council’s definition — 85% of economic potential at the end of ten years

= QOther definition?

2ivIsTA
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Estimate Demand Response Potential

Develop revised peak demand forecast

— After savings from EE are applied

|ldentify capacity-constraint time period
— Winter peak day (cold weather)

— Summer peak day (hot weather)

|ldentify and characterize relevant DR options (e.g., direct load
control, curtailable/interruptible tariffs, demand bidding)

Estimate potentials

2ivIsTA
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Estimating Demand Response Potential

Develop baseline forecast by segment
— Peak by segment

— Customer by segment

Program data
— Participants in base year
— Forecast of participants

— Per customer impacts in base year

Assess cost effectiveness

Compute peak reduction

2ivIsTA
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Deliverables that Feed IRP Process

= Report documenting entire study and presentation to Avista (electric
— QOctober, natural gas 2011)

= LoadMAP, fully populated for future updates

» Updated avoided costs from Aurora available in November as well
as updated load and price forecasts

» Updated potentials for energy efficiency and demand response for
final input in model

2ivIsTA
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Potential Study Timeline

Month| August September October
Weekl| 1 | 2 |3 (4[| 1]2([3]|4]1[2]3]4
Kick-off meeting M
Final work plan ¢
Gather data

Nov Dec Jan Feb March April

Electricity Analysis
Market characterization ¢
Baseline forecasts ¢
EE measure list ¢

Preliminary potential estimates M
Final potential estimates ¢
Draft report w/supply curves R

Demand Response Analysis
Market characterization ¢
Baseline forecasts ¢
Identify DR programs M

Preliminary potential estimates ¢
Draft report R

Natural Gas Analysis
EE measure analysis ¢
Baseline forecasts ¢
EE measure list ¢

Preliminary potential estimates *M
Final potential estimates ¢
Draft report R

Final Report (on all analyses) R,M
Meetings (in-person or webcast)
Memos, interim deliverables
Reports

o & =2

A

~IvISTA




8.
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Avista’s 2011 Electric Integrated Resource Plan

Technical Advisory Committee Meeting No. 3 Agenda
Avista Headquarters — Spokane, Washington

Thursday, December 2, 2010
Avista Conference Room 428

Topic

. Introduction

Transmission (costs & issues)

Potential Hydro Upgrades

Potential Thermal Upgrades

Lunch

Load Forecast

. Stochastic Modeling

Adjourn

To participate by phone:
1. Please join my meeting.
https://www?2.gotomeeting.com/join/271248826

2. Join the conference call:

Dial +1 805 309 0016
Access Code: 271-248-826
Audio PIN: Shown after joining the meeting

Meeting ID: 271-248-826

GoToMeeting®

Time
9:00

9:05

10:00

10:45

11:30

12:30

1:30

2:30

Staff
Storro

Waples

Wenke

Graham

Barcus

Gall

112


https://www2.gotomeeting.com/join/271248826

ntegrated Resource Plan

New Resource Integration — Transmission

Executive Level Summary of Avista 2010 Resource Integration Study Work

Scott Waples, Reuben Arts, and the Avista System Planning Group
Technical Advisory Committee Meeting #3

2011 Electric Integrated Resource Plan

December 2", 2010
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Federal Standards of Conduct

» Mandatory Federal Standards of Conduct Require That:

= No non-public transmission information be shared with the
Avista Merchant Function.

" Please note that there are Avista Merchant Personnel in
attendance at this meeting.

»Meeting Notices:

" This meeting was Posted on the Avista OASIS website on
11/19/2010.

2ivisTA
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Federal Standards, Requirements, and Risks

» Mandatory Federal Standards Include:

= No overloads all lines and equipment in service (N-0).
»= No overloads or loss of load for one element out of service (N-1).
= Some relaxation of the above for two elements out (N-2).

= Resource Integration requirements (Avista or 3™ party generation)
are the same as those for the general system — all Standards
must be met.

» Potential Sanctions:

= Up to $1M Per Day Per Occurrence.

= Mitigation Plan must be provided and progress demonstrated.

2ivisTA
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Recent Examples of Avista Construction

» Benewah Station:
= 230/ 115 kV Station with a Single 125 MVA Transformer.

= 230 kV Connections between the North and South Avista
Load Centers.

= 230 kV Double Breaker / Double Bus Configuration for
increased reliability.

» Benewah — Shawnee 230 kV line:

= Completes transmission required for both load service and
the West of Hatwai transfer requirements.

= Allows for resource integration in the center and south areas
of the Avista system.

2ivisTA
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Examples of Future Construction Required to Meet
NERC / WECC Reliability Standards

» Moscow Station:
= 230/ 115 kV Station, single 250 MVA transformer.

= Increases capacity to the Moscow / Pullman area and
relieves loading on the Shawnee transformer.

» \Westside Station:
= 230/ 115 kV Station, two 250 MVA transformers.

= Increases capacity and security to the West Plains area of
Spokane County, and relieves heavy loading on large
transformers in the central Spokane area.

» lrvin 115 kV and Associated 115 kVV Reconductoring:

= 115 kV Switching Station and other upgrades to meet
additional load growth in the Spokane Valley.

2ivisTA
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2 X 250 MVA Transformers
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Moscow 230/115 kV Estimate and Schedule

122

2010 2011 2012 2013 2014 total
Transmission $575,000 $575,000 $1,150,000
Substation $500,000 $1,500,000 $3,000,000 $4,775,000 $2,750,000 $12,525,000
Distribution $25,000 $25,000
total $500,000 $1,500,000 $3,000,000 $5,350,000 $3,350,000 $13,700,000

A
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Irvin Project
[

Ss,
Co
\¢
0,

Taft-Bell No 1
= ider #2
Beacon-Rathdrum Beacon-Bou 6’®1 Beacon-Bou

Irvin Substation 4/‘,
$7,325,000
2013

v |leg-uooeed

Millwood Sub Rebuild
$3,660,000
2011

Irvin - Oppurtunity 115
$1,200,000
2013

Irvin -1EP 115
$1,000,000
2013

Beacon - Millwood 115
$1,840,000
2012

i tral=Otis-Ofchards
Oppurtunity Breakers Ninth-& Central=Oti =
$2,000,000

2014
Ninth|& Central-Third |&|Hatch

inth-&Central-Otis Orchakds
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Avista Non-IRP Generation Queue

» Active (see http://www.oatioasis.com/avat/index.html) :
=  Project # 08:
— 75 MW, in Facility Study Stage.
"  Project # 14:
— 210 MW, in System Impact Study Stage (SIS).
=  Project #17:
— 100 MW, in Facility Study Stage.
"  Project # 26:
—  42MW, in SIS Stage.
=  Project # 27:
— 10 MW, in SIS Stage.
=  Project # 29:
— 6.5 MW, in SIS Stage.

A y
~1VISTA
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Non-coincident IRP Interconnection
Requests

125

> Potential West Plains / Devils Gap Inteqration :

"  Reardan:
— 90 MW, 2014
— +60 MW (150 MW total), 2014

= Long Lake:
—  +30 MW (118 MW total), 2018
—  +60 MW (148 MW total), 2018
—  +100 MW (188 MW total), 2018

= Lijttle Falls:
—  +4MW (40 total), 2014-2017

2ivisTA
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Non-coincident IRP Interconnection
Requests

127

> Potential “Far West”’ (Big Bend) Area Integration :

=  Othello Area:
— Upto 100 MW in 2014, 2015, or 2019 (2015
energization is the most probable)

2ivisTA



:;.r i‘ »-I”.‘m" ','Ii
Mé 1’1 Electr é' urce
"“" SR L oy ¥ -~ ;
"'3’»4‘;":""1";'. w -ﬁ.
AL P e A A
: Pe{tdprtell»le;_ = M
/ L Aok

d‘-‘ ,EOMKMAK ‘ ‘,". ' -t |: r ‘
! <4
o 0 ‘,’,..l | 'Stehéns
e
‘A.flf »

% 'Add%Deng Gap v

o =

—,
e
m
2
0

4'

g R

WAGL
Lincol

TS e

;ésu ns\la'euywe us

SRAG

nawneeé

'R0 Adlam

HATN DELT

Legend
®  AVASubstations
©  BPA Substations
—— 60 kV
— 115 kY
230 kv
e 500 kY

Deenergized
—— Other

D NWCounties




Avista 2011

Non-coincident IRP Interconnection
Requests

> Potential “Central Area” Thermal or Wind Integration :

129

"  Benewah:
— 300 MW 2018

"  Rosalia:
— 300 MW, 2018

> Potential “East & North Area” Thermal or Wind Integration :

" Rathdrum:
— 300 MW, 2018
-  +100 MW (400 MW total), 2018

= Sandpoint:
— 100-300 MW, 2018

2ivisTA
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» Other “Large” Hydro Integration :
= Cabinet Gorge (“East”): + 60 MW, 2018
= Monroe Street (Spokane): + 20MW, 2018 or +60 MW, 2018
= Post Falls (Coeur d’ Alene): + 14 MW, 2018

> “Small” Hydro Integration :
= Upper Falls (Spokane): + 2 MW, 2019

2ivisTA
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Study Process and Cost Estimates

> Study Process:

= Avista System Planning does transmission system analysis
using WECC approved “study cases” (which we modify) for
all analyses and uses approved software tools (PTI, GE,
PowerWorld) to “do the math” on various alternatives.

> Pre-Enqgineering Cost Estimates:

= Auvista Engineering does pre-engineering cost estimation.

= Estimates are generally plus or minus 50% accuracy (no
rights-of-way, soils analysis, firm quotes for equipment, etc.).

= Transmission integration is often about 10% of total project
costs (but can be much higher depending on where the
resource is integrated).

2ivisTA
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Transmission Study Process With
Respect to Resource Type

> “We (Transmission) Don’t Care”!

= Transmission Analysis is “Resource Blind”:
—  Wind
—  Water
— Gas
— Pumped Storage
—  Other

= Transmission Integration Costs Will be the Same for
ANY Resource.

2ivisTA
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West Plains / Devils Gap Area

» Necessitates a “Tipping Point” Analysis:
= Total potential generation is 4 MW to 254 MW - lots of options!
= Voltage Level Analysis:
— How much can be integrated at 115 kV:
o Atno cost?
o Ata“max 115 kV development” cost?
— How much can be integrated at 230 kV:
o Can it be done with only one 230 kV line?
o What are the costs for one versus two lines?

=  What are the $/MW costs for the various options?

2ivisTA
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West Plains / Devils Gap Area

» 115 KkV Analysis:
= 4 MW requires no transmission additions (one bookend).
= 75 MW can be integrated for about $15M.
= Requires new 115 kV line and station upgrades.
» 230 KkV Analysis:
= 254 MW can be added for about $30-$55M (2-230 kV lines).
= These costs don'’t include the planned 230 kV Spokane Loop.
» “All Things Being Equal” $$/MW Comparison:
= 75MW @ 115 kV @ $15M => $200/kW
= 254 MW @ 230 kV @ $30-$55M => $118-$217/kW

2ivisTA
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“Central” and “East” Areas
» 230 kV Integration:

= Benewah: 300 MW @ about $5M

= Rosalia: 300 MW @ about $8M

= Rathdrum:
— 300 MW @ about $5M (Will require Gen Dropping).
— 400 MW @ about $5M (Will require Gen Dropping).

— A concern is “too many eggs” on the Rathdrum Prairie:

o  Existing Rathdrum — 160 MW.
o  Existing Lancaster — 270 MW.
o  New Rathdrum — 300-400 MW.

= All studies are post integration of the Lancaster generation
into the Avista 230 kV system.

2ivisTA



Avista 2011 Electric Integrated Resource Plan 138

“Far West” (Big Bend) Area

» Othello 115 kV Analysis:
= 17 MW requires no transmission additions (one bookend).
= 100 MW can be integrated for between $13-$25M.

= Requires new 115 kV line, local 115 kV line reconductor,
and a new POI 115 kV substation (the lower costs require
generator dropping).

> 230 kV Analysis:
= 250 MW can be added for about $8M.
= Requires a new POI 230 kV substation.

=  Does not consider contractual constraints on the Walla
Walla — Wanapum 230 kV line

2ivisTA
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“North” and Other Hydro

» Sandpoint, Idaho:
= Sandpoint: 50 MW @ about $2-5M (depending on BPA).
= More than 50 MW is probably cost prohibitive.

» Other “Large’” Hydro:

= Cabinet Gorge: 60 MW @ about $2-$10M (Cabinet Gorge —
Rathdrum @ 100 Degrees Centigrade & 115 kV reconductor).

=  Monroe Street: 20 MW @ about $3M (does not include Metro).
=  Monroe Street: 60MW @ about $3M (as above).
= Post Falls: 14 MW @ about $1M
» Other “Small” Hydro Integration :
= Upper Falls: 2 MW @ about $1M

2ivisTA
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“Off System” Resources
» Inteqgration of 100-300 MW:

= Potential at Bell, Hatwai, Hot Springs, or Mid Columbia:

= Wheeling over the BPA system presently costs $4.4M/year
plus $2.5M/year for losses (@$50/MW-hr) for 300 MW of BPA
transmission service (if it is available). The BPA rate is
expected to increase by about 9% in 2013. A BPA “Lines and
Loads” Study (funded by AVA) is required to determine
capacity in the BPA Grid.

= A study similar to the FERC “Market Power Study” is used to
determine at what cost these resources could be integrated
into the Avista Grid. Recent studies have indicated that as
much as $50M could be required for 300 MW of integration
from BPA into the Avista system.

2ivisTA
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Future Work?

> Generic Break Point Studies for IRP / 3'Y Party Developers:

= “How many MW can we integrate where for about what $$?”
— Main Grid 230 kV Stations.
— Select 115 kV Stations.

> Potential Open Seasons:

= “Does anyone want to get to the Mid Columbia®?”
= “Does anyone want to get out of Montana?”
= “Does anyone want to get to PAC or IPC?”

» Canada — Northwest — California Transmission Project:

= “If this project is built, how should we interconnect?”

=  “What other markets would this project access?”

2ivisTA
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Finis

Questions?
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Hydro Upgrade Opportunities

Steve Wenke

Technical Advisory Committee Meeting #3
2011 Electric Integrated Resource Plan
December 2, 2010
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Presentation Outline

Background of Avista’s Hydro System

Looking Back on What has Been Done

Current Upgrade Projects

Other Opportunities

Issues

2ivisTAa
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Background

= Aging hydro system
= Advancements in hydro turbine technology

» Hydraulic size of facilities

2ivisTAa
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Avista’'s Hydro Portfolio

» First project was Monroe Street that came on line in 1891.

= “Newest” Spokane River plant is Upper Falls which came on line
in 1920.

» The larger Clark Fork River projects were developed in the mid to
late 1950’s

2ivisTA
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Aging Technology

Modern turbine designs convert the energy of falling water at a rate
of about 94% efficiency

= Combined Cycle Gas Plant — 52%
= Wind Turbine 40-50%

1960 and earlier vintage hydro plants have efficiencies of abut 88%
or lower

= Estimate 80% at Upper Falls
= Estimate 85% at Little Falls

2ivisTA
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Plant Hydraulic Designs

The older Spokane River Plants were sized based on the needs of
the day

= Base loaded energy
= Ability to swing output to make loads (i.e. regulation)

= Generator island areas (i.e. generator were not networked
together)

The result are plants that are relatively high on the flow exceedence
curves

2ivisTA
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The Opportunity

In simple terms, with unit flow capacity (cfs) and plant head (height of
dam) the same, we should be able to improve the energy output of an
older hydro unit by as much as 6% by replacing the old turbine with a

modern designed unit.

= |n fact, this does vary for each particular site based on the civil works
of the specific dams

2ivisTA
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Plant Hydraulic Designs

45
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Variable Efficiency Curves
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New Runner Comparison
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Looking Back

We have been actively pursuing hydro upgrades since 1989
= Monroe Street - 1992
= Nine Mile Units 3 and 4 - 1994
= Cabinet Gorge Unit 1 -1994
" | ong Lake Units 1, 2, 3, and 4 — 1994 - 1999
= |ittle Falls Units 2 and 4 — 1994, 2001
= Cabinet Gorge Units 2, 3, and 4 — 2001 — 2004
= Noxon Rapids Units 1, 3 2009, 2010
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Character of the Upgrades

Powerhouse Replacement

Powerhouse Refurbishment and Unit Replacement
Runner Replacement

Unit Replacement

Powerhouse Additions

" To this point in time, we have not added new powerhouse
additions to existing facilities
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Summary

= Over the past 20 years, we have added 334,000 MWh’s and 120
MW’s of hydro to our system

= We are currently planning to add an estimated 49,000 MWh's and
48 MW'’s

= There are considerations for an additional 116,000 MWh’s and
176 MW'’s
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Current Projects

= Little Falls Refurbishment

= Nine Mile Redevelopment
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Little Falls Upgrade

» Seeking an increase in turbine
efficiency

= Current estimated efficiency is
80%

= Upgraded runners are expected to
be 85%

= Approximately 2 MW improvement
expected

A
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Little Falls Upgrade

General Scope of work would
_ P Photo Showing New Turbine Runners
include replacement of all of Being installed in Unit 4 in 2001

the old equipment at the plant
— a major undertaking
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Little Falls Upgrade

= Expected additional Capacity — 2 MW :D) FT

= Expected additional Energy — 8,760 MWh

» Estimated Costs - $1.5 million

= Other Considerations:

— Much of the existing equipment is at the end of its service life
and will likely be replaced, significantly increasing the scope of
this project work.

— We have yet to explore expansion plans for this site, and may
elect to do so.
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Nine Mile Redevelopment

This project is to replace
Units 1 and 2. These are
original 1908 machines and
are no longer repairable.
The basic scope is to
remove the old systems
and install new turbines,
generators, switchgear,
and controls to update the
plant.
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Nine Mile Redevelopment
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Nine Mile Redevelopment

» Expected additional Capacity — 16 MW D FT

= Expected additional Energy — 11,800 MWh

» Estimated Costs - $38 million

= Other Considerations:

— This addresses Units 1 and 2. Units 3 and 4 were replaced in
the 1994.

— Sediment buildup in the river needs to be addressed.

— Existing balance of plant equipment is also to be replaced with
this project work

— We just completed a “Obermeyer Gate” installation to eliminate
the flashboard system
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Nine Mile Flashboard Replacement

1

. R From the 1940’s until last year, we
' Would install wooden flashboards
On the dam to get an additional 10
Feet of head. Each spring these
Would be released and have to be
Replaced each year.
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Nine Mile Obermeyer Gate

r

_ Steel Plate

._‘f

Inflatable Bladders
To control gates
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Other Opportunities

Upper Falls Runner Replacement

Long Lake Second Powerhouse Addition

Cabinet Gorge Second Powerhouse Addition

Post Falls Refurbishment

Monroe Street Second Powerhouse Addition

2ivisTA
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Upper Falls Runner Replacement

Seeking to increase the output
of the unit by replacing the
turbine runner and modifying
the existing draft tube to
improve efficiency.
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Upper Falls Runner Replacement

General Scope of Work would
be to remove the old runner,
modify the draft tube, stay
vanes, and discharge area,
and install a new runner

B L L Ll Lt CH L W A SO
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Upper Falls Runner Replacement

= Expected additional Capacity - 2 MW'’s :D) FT

= Expected additional Energy 8,600 MWh's

» Estimated Costs - $6.8 million

= Other Considerations:

— New license conditions have not yet been considered in this
options.

— Would require considerable modification to the existing draft
tube system

2ivisTA
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Long Lake Second Powerhouse

Seek to increase plant capacity
by the addition of a second
powerhouse and large capacity
unit

172
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Long Lake Second Powerhouse
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Long Lake Second Powerhouse

= Expected additional Capacity — 60 - 120 MW D FT

= Expected additional Energy — 158,000 — 178,000 MWh

» Estimated Costs - $120+ million

= Other Considerations:
— Impacts of construction to the existing plant

— Condition of small arch dam to be used as a cofferdam
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Cabinet Gorge Second Powerhouse

Seek to increase plant capacity
by the addition of a second
powerhouse and match Noxon
Rapids flow capacity
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Cabinet Gorge Second Powerhouse
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Cabinet Gorge Second Powerhouse

Expected additional Capacity — 50 MW :D) FT

Expected additional Energy — 57,000 MWh
Estimated Costs - $115 million

Other Considerations:

— This project would favorably impact the Total Dissolved Gas
(TDG) issue at Cabinet Gorge and is currently under
consideration by the Clark Fork License team.
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Post Falls Refurbishment

This would involve removing all of
the old station equipment and
replacing it with new units. The
building exterior would remain
intact
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Post Falls Upgrade

The Scope is to remove the old horizontal units and replace them with
high efficiency and higher capacity vertical units

el
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Post Falls Upgrade

Expected Additional Capacity — 19 MW'’s :D) FT

Expected additional Energy — 33,000 MWh'’s
Estimated Costs - $75 million

Other Considerations:

— Need to evaluate this plan against new license conditions
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Monroe Street Second Powerhouse

The basic project here is to
harness the capacity of the 140
waterfall that the Spokane River
drops in downtown Spokane
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Monroe Street Second Powerhouse

= Expected Additional Capacity — 37.5 MW'’s :D) FT

= Expected additional Energy — 142,000 MWh'’s

» Estimated Costs - $95 million

= Other Considerations:

— Downtown Spokane and Riverfront Park locations make this a
challenging option

— Would require a significant make over of the western edge of
Riverfront Park, and channel dredging

2ivisTA
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Hydro Upgrades — Other Issues

= Aging equipment is driving much of the work.
= Gaining valuable experience for our work force
= Current incentives for REC’s and tax incentives are playing a part
* Needs for future capacity
= Environmental Drivers
— Total Dissolved Gas — desire to reduce spill at some sites

— Needs for more modern plants with appropriate systems to
avoid possible releases

— Licenses have provided some certainty around investment
opportunities.

— Significant permit time for second powerhouse projects

2ivisTA
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Overview

*Conversion of Rathdrum CT to a Combined Cycle Power Plant
*Water Demineralization System for Inlet Fogging at Rathdrum CT
*Inlet Chiller at Coyote Springs 2

«Cold Day Performance Software Upgrade at Coyote Springs 2
*Advanced Hot Gas Path Hardware Upgrade at Coyote Springs 2
*Cooling Optimization Hardware Upgrade at Coyote Springs 2

*Wood Fuel Gasification at Kettle Falls Generation Site

2ivisTA
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Rathdrum Combustion Turbine
Rathdrum, ldaho

*Two General Electric 7EA Combustion Turbines
*On Line in 1994

*Simple Cycle Configuration

*Approximately 160 MW Combined Output
*Heat Rate of 11,612 Btu/kWh (HHV)
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Conversion of Rathdrum CT
to a Combined Cycle Power Plant

Fuel In
Combustion
| Chamber [ ]
Fuel In
Compressor Combustion
Chamber j/
Electricity
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Conversion of Rathdrum CT to Combined Cycle
Water Cooled Condenser

Incremental Output Increase: 78.4 MW At 5°F
85.2 MW at 55°F
91.4 MW at 100°F

Overall Plant Heat Rate Change: -3782 Btu/kWhr (HHV)
Variable Operating Costs: $1.50/MWh

Fixed Operating Costs: $15/kWyr

Capital Cost: $71M

Plant Unavailable Time: 6 Months
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Conversion of Rathdrum CT to Combined Cycle
Air Cooled Condenser

Incremental Output Increase: 77.9 MW At 5°F
79.9 MW at 55°F
82.4 MW at 100°F

Overall Plant Heat Rate Change: -3626 Btu/kWhr (HHV)
Variable Operating Costs: $1.30/MWh

Fixed Operating Costs: $15/kWyr

Capital Cost: $81.5M

Plant Unavailable Time: 6 Months
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Water Demineralizer at Rathdrum CT for Inlet Fogging
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Water Demineralizer at Rathdrum CT for Inlet Fogging

Incremental Output Increase: N/A At 5°F
4.4 MW at 55°F
17.6 MW at 100°F

Overall Plant Heat Rate Change: -67 Btu/kWhr (HHV)
Variable Operating Costs: $1.00/MWh

Fixed Operating Costs: Insignificant

Capital Cost: $1M

Plant Unavailable Time: 2 Months
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Coyote Sprlngs 2
Boardman, Oregon

*One General Electric 7FA Combustion Turbine
Combined Cycle Configuration

*On Line in 2003

*Approximately 279 MW Combined Output (Duct Fired)
‘Heat Rate of 6229 Btu/kWh (HHV)
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Inlet Chiller at Coyote Springs 2
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Inlet Chiller at Coyote Springs 2
w/o Thermal Storage

Incremental Output Increase: N/A At 5°F
0 MW at 55°F
29.8 MW at 100°F
Overall Plant Heat Rate Change: Insignificant
Variable Operating Costs: Insignificant
Fixed Operating Costs: Insignificant
Capital Cost: $10M
Plant Unavailable Time: 3 Months
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Inlet Chiller at Coyote Springs 2
With Thermal Storage

Incremental Output Increase: N/A At 5°F
0 MW at 55°F
32.2 MW at 100°F
Overall Plant Heat Rate Change: Insignificant
Variable Operating Costs: Insignificant
Fixed Operating Costs: Insignificant
Capital Cost: $10M
Plant Unavailable Time: 3 Months
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Cold Day Performance Software Upgrade
at Coyote Springs 2

5GE Proprietary Information
Not Guaranteed

Typical 107FA Combined Cycle Delta Plant OQutput , 275 feet
HRSG Unfired, Add OpFlex Cold Day Performance

20

Notes:

Mo Inlet Coaling

Based on current installed control settings
Based on Unit Performance as of 7/25/2008
90% Effective Inlet Cooling above 59F
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Cold Day Performance Software Upgrade
at Coyote Springs 2

Incremental Output Increase: 17.6 MW At 5°F
0.8 MW at 55°F
1.2 MW at 100°F

Overall Plant Heat Rate Change: Insignificant
Variable Operating Costs: None

Fixed Operating Costs: None
Capital Cost: $4.5M
Plant Unavailable Time: 2 Months
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Advanced Hot Gas Path Hardware Upgrade
at Coyote Springs 2
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Advanced Hot Gas Path Hardware Upgrade
at Coyote Springs 2

Incremental Output Increase: 8.6 MW At 5°F
8.0 MW at 55°F
7.1 MW at 100°F

Overall Plant Heat Rate Change: -76 Btu/kWhr
Variable Operating Costs: None
Fixed Operating Costs: $3.9M
Capital Cost: $18M
Plant Unavailable Time: None
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Cooling Optimization Hardware Upgrade
at Coyote Springs 2

7FA Cooling Optimization Package,
Image removed, GE Proprietary

Source: General Electric
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Cooling Optimization Hardware Upgrade
at Coyote Springs 2

Incremental Output Increase: 2.8 MW At 5°F
2.6 MW at 55°F
2.3 MW at 100°F

Overall Plant Heat Rate Change: -35 Btu/kWhr
Variable Operating Costs: None

Fixed Operating Costs: None

Capital Cost: $7.2M

Plant Unavailable Time: 2 Months
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Kettle Falls Generatlng Station
Kettle Falls, Washington

*WWood Fired Boiler with General Electric Steam Turbine
*On Line in 1983
*Approximately 48 MW Output

2ivisTA



Avista 2011 Electric Integrated Resource Plan 204

Gasification of Wood Fuel
at Kettle Falls Generation Site

Nexterra Gasification System

1. Fuel In-Feed System

2. Gasifier

3. Automatic Ash Removal System
4. Syngas
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Gasification of Wood Fuel
at Kettle Falls Generation Site

« Gasification of wood fuel for use in turbines is in it's infancy

« Difficulty with adequately cleaning the syngas for use in a
turbine

 No reliable data on expected costs or operational characteristics
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Questions?
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Load Forecast

Randy Barcus
Technical Advisory Committee Meeting #3
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Load Forecast 2011-2035
Outline

= Economy

=  Weather

= Price Elasticity

= Customer Regressions

= Small Sector Forecasts

= Large Customer Forecasts
= |rrigation and Pumping Sales
= Sales Forecast

= Load Forecast

= Expected Peak Forecast

» Load Forecast Scenarios

2ivisTA



Avista 2011 Electric Integrated Resource Plan 209

Real Gross Metropolitan Product ($millions)
History 1995-2010, Forecast 2010-2035
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Real Gross Metropolitan Product

Annual Percent Change
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Annual Housing Starts
History 1995-2010, Forecast 2010-2035
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Average Annual Non-Ag Employment—thousands

History 1995-2010, Forecast 2010-2035
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Average Annual Unemployment Rate--Percent
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Average Annual Household Income—Thousands $
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Average Household Income—Percent Change
Compared to U.S. Consumer Price Index (CPIU)
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Weather Assumptions
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= We use degree days (heating and cooling) base 65 degrees

= We define “normal” as the average of the last 30 years of actual
data; for this forecast, the period is 1980-2009

= We assume the first year (2011) of the forecast is “normal”

= A gradual warming trend in temperature equal to the University
of Washington “Climate Change Scenarios” 2008 study Average
case converted by us to heating and cooling degree days

= http://cses.washington.edu/cig/fpt/ccscenarios.shtml

2025 Computation

2045 Computation

2085 Computation

Spokane HDD 1970-1999 Average

Low 1.1
Average* 2.0
High 3.3
Low 1.5
Average* 3.2
High 5.2
Low 2.8
Average* 5.3
High 9.7

6,848
6,547
6,300
5,944

6,437
5,971
5,423

6,081
5,396
4,190

95.6%
92.0%
86.8%

94.0%
87.2%
79.2%

88.8%
78.8%
61.2%

Spokane CDD 1970-1999 Average

2025 Computation

2045 Computation

2085 Computation

Low

Average*

High

Low

Average*

High

Low

Average*

High

1.1
2.0
3.3

1.5
3.2
5.2

2.8
5.3
9.7

411
511
593
711

548
702
884

666
893
1,294

124.3%
144.3%
173.0%

133.2%
170.8%
215.1%

162.0%
217.3%
314.7%
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Price Elasticity

= The price elasticity assumptions are unchanged from the prior

IRP
— Residential -0.15
— Commercial -0.10
— Cross-price +0.05
— Income +0.75

= We monitor price elasticity estimates for consistency
— Energy Information Administration
— ltron Energy Forecasting Group

— American Gas Association/Gas Forecasters Forum
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Customer Regressions

= We use annual housing starts forecasts from Global Insight, Inc.
to forecast residential customers—this method is new

— The dependent variable is annual residential customer
additions, the independent variable is annual housing starts

— We forecast Idaho and Washington Schedule 1 customers
using separate models

= \We use annual residential customer additions to forecast
commercial customer additions.

— The dependent variable is annual commercial customer
additions, the independent variable is residential customer
additions

= For very large commercial customers, we add one in 2017,
2021, and 2028 in Washington and one in Idaho in 2025

2ivisTA
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Small Sector Forecasts

= We forecast electricity sales by state, by rate schedule

We produce monthly sales forecasts until 2015, annual to 2035

We define small sector sales in Washington as:

— Residential schedule 1, 12, 22, 32 and 48

—  Commercial schedule 11, 21, 28, 31 and 47

— Industrial schedule 11, 21, 31, 32 and 47

— Street Lighting schedule 41, 42, 44, 45 and 46

=  \We define small sector sales in Idaho as:

— Residential schedule 1, 12, 22, 32, 48 and 49

—  Commercial schedule 11, 21, 31, 47 and 49

— Industrial schedule 11, 21, 31, 32, 47 and 49

—  Street Lighting schedule 41, 42, 43 44, 45 and 46

We define large sector sales as schedule 25 commercial and
iIndustrial in both states
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Large Customer Forecasts

= We are prohibited from disclosing individual large customer
sales

=  Sector groupings
- Paper Manufacturers
- Potato Processors
- Lumber and Wood Producers
- Hospitals
— Aircraft Parts Manufacturers
- Universities
— Wastewater Treatment Facilities
- Ammunition Manufacturers
- Cabinetry Manufacturers
- Foundries
- Mines
- Hotels
- Electronic Equipment Manufacturers
— Courthouse/Office Building

= All together there are 13 commercial and 18 industrial meter
points
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Large Customer Share of Total kWh Sales
Commercial and Industrial Schedule 25
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Irrigation and Pumping Sales
Special Load Analysis

2011 Irrigation-Pumping/Total Sales Annual Irrigation-Pumping/Total Sales
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Avista 2011 Electric Integ Residential,,, Commercial Industrial Street Lights To$al Customers
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C u S t O m e r FO r eC aS tS 2010-2020 1.26% 1.14% 0.85% 2.49% 1.24%
2010-2030 1.20% 1.14% 0.72% 2.27% 1.19%
2010-2035 1.17% 1.12% 0.69% 2.18% 1.16%
500,000 100.0%

/ 97.5%
450,000 // ’

/ 95.0%
400,000 / /
/|

RN ZRE
/|

AN

90.0%

L/
/ //
300,000 ,
/ 87.5%

250,000 85.0%
N ©O ®m VW @ N 1N 0 4 & N O ™ N ©O MM VW @ N I 0 o S N O o™
[=2] [=] [=] [=) [=] -l -l -l (2] o o o [32] [=2]) o o (=] o - [ - o o (] o [12]
6 6 6 6 &6 © © © © ©6 © © o o 6 6 6 & © © © ©6 © © o o
-l ~ ~ ~ ~ «~ ~ ~ ~ ~ ~ ~ ~ - ~N o~ (o] (] (V] N ~ o~ (] (] o~ ~
- Residential =——Commercial Industrial—Street Light% - Residential ——Commercial Industrial=—Street Light%

A

~IvISTA




kWh Use per AverageResradential Customer =

Residential Commercial

2000-2010 -0.29% -0.50%

2010-2015 -0.49% 0.65%

2010-2020 -0.47% 0.70%

2010-2030 0.00% 0.65%

. 2010-2035 0.27% 0.64% ]
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Residential Commercial Industrial Street Lights Total Sales
AvRR09-20 L tric Integratea-ﬂés%rce Plan 0.69% 0.23% 0.53% 228 0.75%
kWh Sales 2010-2015 0.72% 1.71% 2.74% 2.49% 1.56%
2010-2020 0.79% 1.84% 2.38% 2.32% 1.56%
Cu Sto mer Cl asSs  2010-2030 1.19% 1.79% 1.78% 2.03% 1.55%
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Electric Car Forecast (PIH & PEV)
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Load Forecast in Average MW
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Peak Demand in Megawatts

~

Peak Load Forec¢ast based on-Ave o Coldest-Dav
reaktLoad rorecast b erage-Coiaest bay
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Medium Scenario Growth Rates

Energy Peak Demand

2000-2010 0.48% 0.87%
2010-2015 1.85% 0.76%
2010-2020 1.72% 1.22%
2010-2030 1.66% 1.46%

2010-2035 1.68% 1.55%
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Load Forecast Prepared 10 Years Ago

Forecast Forecast Actual Actual Percent
For aMW Days MWH aMW Days MWH Difference
2009 Jan 1,362 31 1,013,121 | 1,272 31 946,653 -6.6%
Feb 1,266, 28 850,592 | 1,186 28 796,895 -6.3%
Mar 1,145 31 851,634 | 1,121 31 833,848 -2.1%
Apr 1,080, 30 777,278 980 30 705,751 -9.2%
May 1,068 31 794,688 952 31 708,039 -10.9%
Jun 1,089, 30 783,858 979 30 704,569 -10.1%
Jul 1,070, 31 796,388 | 1,057 31 786,248 -1.3%
Aug 1,074, 31 798,938 | 1,034 31 769,272 -3.7%
Sep 986, 30 709,832 968 30 697,305 -1.8%
Oct 1,109, 31 825,286 | 1,014 31 754,464 -8.6%
Nov 1,217, 30 875,980 | 1,106 30 796,630 -9.1%
Dec 1,335 31 993,573 | 1,321 31 982,507 -1.1%
10,071,167 9,482,181 -5.8%




vista 2011 Electric Integrated Resource Plan 234

Forecast Compariso
Net Nat|ve _Oad 2011 Forecast Growth Rates Base 2011

_ _ 5=1.63%, 10 =1.56%, 20 =1.60%, 24 =1.63%
with Electric Cars

1,600

1,500 Forecast 2011-2020
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A %
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900
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
—— F2011 929 954 989 1,013 965 995 1,013 | 1,021 | 1,046 | 1,069 | 1,088 [ 1,098 | 1,082 | 1,063 | 1,094 | 1,109 | 1,131 | 1,148 | 1,165 | 1,186 | 1,209 | 1,228 | 1,244 | 1,260
F2010 1,088 | 1,098 | 1,076 | 1,101 | 1,130 | 1,151 | 1,174 | 1,197 | 1,216 | 1,235 | 1,260 | 1,278 | 1,296 | 1,315
F2009 1,088 [ 1,113 | 1,119 | 1,148 | 1,171 | 1,188 | 1,202 | 1,222 | 1,252 | 1,270 | 1,289 | 1,311 | 1,329 | 1,347
F2007IRP 1,091 | 1,124 | 1,263 | 1,196 | 1,229 | 1,255 | 1,274 | 1,306 | 1,325 | 1,358 | 1,379 | 1,399 | 1,426 | 1,449
F2006 1,043 | 1,086 | 1,122 | 1,159 | 1,198 | 1,232 | 1,270 | 1,299 | 1,327 | 1,360 | 1,388 | 1,417 | 1,440 | 1,461 | 1,491 | 1516
F2005 1,029 | 1,067 | 1,099 | 1,122 | 1,152 | 1,185 | 1,215 | 1,246 | 1,270 | 1,296 | 1,323 | 1,354 | 1,379 | 1,395 | 1417 | 1,447 | 1,472
F2004 1,000 1,035 | 1,061 1,085 | 1,109 1,135 | 1,164 | 1,196 1,225 | 1,247 1,270 1,293 1,327 1,356 1,384 | 1412 1,444 | 1,474
== F1999 986 988 971 982 1,009 | 1,033 | 1,059 | 1,088 | 1,121

| ==F2011 F2010 F2009 F2007IRP ——F2006 ——F2005 ——F2004 ==—F1999 |
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Population Forecasts—Then and Now

July 1st Estimates
Spokane Decade Decade Decade
County Medium Low High
Census OFM OFM Avista Avista Growth Growth Growth
April 1st 1995 2007 2000 2010 Rate Rate Rate
1960 278,333

1970 287,487 0.32%
1980 341,835 1.75%
1990 361,333 361,333 361,333 0.56%
2000 417,939 417,939 1.47%
2010* 470,300 476,400 466,724 449,300 475,646 1.19%
2020 529,451 530,003 1.09% 0.54% 1.63%
2030 589,623 577,829 0.87% 0.43% 1.30%

2035 599,873
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Low, Medium and High Growth Scenarios

Global Insight provides us with Medium Scenario economic forecasts

We plan to overlay the 6t Power Plan range for Low and High

NPPC Low 0.8%, Medium 1.4%, High 1.8% for 2010-2030

— http://www.nwcouncil.org/energy/powerplan/6/final/SixthPowerPlan Ch3.pdf page 3-5

Avista’s 2010-2030 growth rate medium scenario 1.66%
Overlay Low 0.95%, Overlay High 2.13% by ratio method
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2011 Integrated Resource Plan Modeling Process

tochastic Inputs Deterministic Inputs

Fuel Prices

Existing Resources

Fuel Availability Preferred

Resource Options

Resource Availability AU RORA . Resource
“ . Transmission
Demand Wholesale Electric Strategy
Market”
Emission Pricing —_ -
500 Simulations - Avoided
Costs
3 ortfollo
Margins
Cost Effective T&D
Conservation — Avista Load Projects/Costs
Trends Forecast
Existing \1/_1 Cost Effective | <—
Resources ] Conservation
Measures/Costs
New Resource
Options & Costs
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Why Conduct a Stochastic Study

» Quantifies the risk (range in prices/costs) of the wholesale

electric market.

= Determines range in potential market value of each resource
option.
= Determines the range in potential cost to serve customers over

the IRP time period.

IRP’s objective is plan on a resource portfolio that is not only least cost but

at an acceptable level of risk.
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Measurements of Risk

= Standard Deviation
= Mean Absolute Error
= Value at Risk

= Tail Var “90”
=  Percentile
=  Probability

2ivisTAa
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Market Stochastic Study Variables

Natural gas prices
Weather (load)

Hydro availability

Wind availability

= Coal prices = Economic growth (load)

» WWood prices = Conservation (load)

= Qil prices = Carbon legislation

= Inflation = Resource Capital Costs (?)

Forced outages

2ivisTA
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2009 Mid-Columbia Flat Electric Prices
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2009 Mid-Columbia Flat Electric Prices
with Individual Normalized Inputs
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2009 Mid-Columbia Flat Normalized Electric Price
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Hydro

» Random draw of 70 historical hydro years.
= Avista projects use results of Avista hydro model

= Regional projects uses Northwest Power Pool model

NW Hydro 70 Yr Historic Record
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Historical Wind Generation

January Wind Generation on BPA
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= Use 50 potential wind draws
= Each draw will be 8,760 hour shape

= Use separate wind shape available for most of the Western
states and provinces

= NREL hourly simulated generation data (2004-06) is used to
estimate capacity factors and correlations for non-NW areas

I o

Northwest 31.8% Southwest 28.8%
California 30.6% Utah 29.0%
Montana 37.2% Colorado 32.2%
Wyoming 38.2%  British Columbia 33.2%
Eastern WA 30.6% Alberta 34.3%
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W| nd (Continued)

= Regression model using BPA/NREL data
— Uses hour type, month, hour -1, hour -2 for the coefficients
— Northwest: 97.5% R?, 4.7% (CF standard error)

— Random error with normal distribution to create variability

January Simulated NW Wind Generation
100%
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Coal, Oil, and Wood Prices

= Assume normal distribution of annual change in price

= Mean prices are based on Wood Mackenzie for oil and coal

= Standard Deviations:
— Coal: 10%
— Oil: 25%
— Wood: 10%

2ivisTA
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Inflation

» Based on Global Insights forecast for average and standard
deviation

= Average inflation is assumed to be 1.70%, w/ standard deviation
of 1% (59% of mean)
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Forced Outages

» Historical Outage rates are available from NERC’s GAR Report
— GADS- Generation Availability Report

= Data available for Coal, Nuclear, NG, and Qil by size of plant
— Both planned and unplanned outages are tracked

— Data is only available for all plants (no drill down option)

= AURORA'’s has random forced outage logic
— Uses mean time to repair and annual forced outage rate

— Both matrices can be derived from GADS data

2ivisTA
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Historical Monthly AECO Natural Gas Prices
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= Historical prices have been volatile

= Will volatility continue, or will shale gas flatten volatility?
= Will there still be boom/bust in natural gas prices?
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Natural Gas Prices

= Mean natural gas prices are yet to be finalized. Prices will be
finalized by end of 2010 to take into account best available
information for the plan

* To model the variability of prices will use a new method for this
IRP.

— Randomize the percent change between month to month
prices based on a lognormal distribution

— This method provides high month to month correlations as
history demonstrates (90%+)
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Natural Gas Forecast (individual draws)
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Natural Gas Forecast (Statistics 500 draws)
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Load (Weather)

= Weather variation will be modeled in AURORA with monthly load
variances for 2005 through 2009

= Weather is assumed to be normally distributed with standard
deviation for each load area and a correlation to the Northwest
area based on FERC Form 714 hourly load profiles

= Further detail on this methodology can be found in prior IRPs
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Load (Economic & Conservation)

= Weather is not the only driver in future loads, economic growth,
electric cars, and conservation will affect energy demand

= Historical load growth is highly volatile (see chart below)
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Load (Economic & Conservation).... continued

» Expected load growth will assume Wood Mackenzie forecast

» Standard deviation is assumed to be 50% (same as last plan)

NW Regional Load Growth
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Carbon Legislation

= No national carbon legislation has been passed

= Many western states/provinces have passed some type of carbon
reduction scheme

= For this plan..
— 5 scenarios are developed based on potential outcomes.
— Each scenario is assigned a weighting

— The weighted average of the scenarios will be the base
forecast

— Natural gas prices and carbon prices will be correlated for
national policy scenarios
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Carbon Legislation Scenarios

1. Western Climate Initiative “WCI” (20% probability)

— Nofederal legislation, carbon reduction in CA, OR, WA, NM only
—  15% below 2005 levels by 2020
— Begins in 2012, regional trading allowed

2. Regional Greenhouse Gas Initiative “RGGI” (20% probability)

— No federal legislation, carbon reduction in CA, OR, WA, NM only
— 187 million tons per year through 2014, then 10% reduction by 2018
— Begins in 2012, within state trading only

3. National Climate Policy (20% probability)

— Federal legislation only applies
—  17% below 2005 levels by 2020, 42% below 2005 levels by 2030
— Begins in 2015, national trading allowed

4. National Carbon Tax (15% probability)

— Federal legislation only applies
—  $33 per short ton, than 5% per year escalation
— Beginsin 2015

5. No Carbon Reductions (5% probability)

— No carbon reduction scheme
—  State level emission performance standards apply and no new coal in US West
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Next Meeting

Finalize mean key driver assumptions
Implement stochastic modeling methodologies with AURORA
Simulate the market future 500 times between 2012-2031

Present results for electric market prices and other key results

o ~ WD =

Evaluate the potential of modeling capital costs stochastically
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Avista’s 2011 Electric Integrated Resource Plan

Technical Advisory Committee Meeting No. 4 Agenda
Avista Headquarters — Spokane, Washington

Thursday, February 3, 2011
Avista Conference Room 130

Topic Time
1. Introduction 9:30
2. Natural Gas Price Forecast 9:35
3. Electric Price Forecast 10:30
4. Lunch 12:00
5. Resource Requirement Projections 1:00
6. Portfolio and Market Scenario Planning 2:30
7. Adjourn 3:00

Conference Call Instructions:
1. Please join my meeting.
https://www2.gotomeeting.com/join/717354547

2. Join the conference call:

Dial +1 (714) 551-0020

Access Code: 717-354-547

Audio PIN: Shown after joining the meeting

Meeting ID: 717-354-547

GoToMeeting®
Online Meetings Made Easy™

Staff
Storro

Rahn

Gall

Kalich

Lyons
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Avista Electric IRP
Natural Gas Price Forecast

Technical Advisory Committee Meeting
February 4, 2011
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Brief History of Forecasts

Various Henry Hub Forecasts
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Long Term Natural Gas Price Drivers

DEMAND
= Economy

— Industrial
— Power Generation

SUPPLY
= US Natural Gas Production
" I[mports from Canada

OTHER FACTORS
= QOil and Coal Prices
= Carbon Legislation/Renewable Portfolio Standards
= Global Dynamics; LNG Imports (Exports?)
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US Natural Gas Demand Forecast

U.S. dry gas consumption
trillion cubic feet per year

30 History 2009 Projections
25
i 35%
Industrial*
20 32%
15
0,
Central electric power 29%
10
Commercial 14%
5
Transportation™ 18%
0 ' T x T 3% T T T T T ] 3%

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

* Includes combined heat-and-power and lease and plant fuel. ** Includes pipeline fuel.

-
@9 Richard Newell, December 16, 2010 Source: EIA, Annual Energy Outlook 2011
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Power demand risks: a multitude of uncertainties

lectric Vehicles

GDP Growth

Impact

Industrial Load Recovery

Timing

SMART Grid

Energy
Efficiency
Negative
| |
Mackenzie

74
Delivering commercial insight
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North American Natural Gas Production

100

Actual

Projection
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Source: EIA & NEB historic data; Encana forecasts
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Shale Gas Economics 101
Bigger Costs. Bigger Volumes.

Conventional Vertical Drilling

Unconventional Horizontal Drilling
and Hydraulic Fracturing
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The Shale Drilling Process

272

Tapping the Gas

Horizontal drilling and hydraulic fracturing have made it feasible to extract huge amounts of natural gas trapped
in shale formations. Here's how they work.

Tanker trucks deliver water for Recove'fed \'/:atef ‘; stored in
S fachming ?pe? plts; 2 |en(ta fton Natural gas flows from well
process, reatment plant.

through pipeline system to
processing facility.

A pumper truck injects
a mix of sand, water

and chemicals into the
well.

A rig drills down into the
gas-bearing rock, which can
be 7,000 feet or more below
the surface. The well is lmad
with steel pipe.

The well 5 sealed with cement
to a depth of 1,000 feet or
more to prevent Muids or gas
from seeping into the
groundwater.

Gun charges blast holes Sand, water and

Gas escapes through
through the well casing chemicals pumped in at fssures propped open
and imo the surrounding high pressuse fusther by sand particles and up
rock. fracture the rock. to the surface.

Using a steet-

able motor or other means,
operators extend the well
horizontally 1,000 feet or more
into the gas-bearing rock.

Sources: Chesapeske Energy, Al Granberg: WSJ research
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MAJOR NORTH AMERICAN SHALE GAS DEPOSITS

BC SHALES

B SHALE GAS BASIN

CANADA

% By /
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ROCKIES D SETVA TEESS
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Growth in U.S. Shale Gas Production
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Costs and Volumes — Selected Gas Plays

Development breakeven prices
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The Gas Factory
Technology and Efficiency

1. Drilling Days - depending on vertical depth and lateral length, a typical 90-
100 day turnaround has been reduced down to 18—45 days

2. Lateral Length - commonly going to about 4,000+ feet horizontal, pushing
beyond 10,000 feet in some wells

3. Wells per Pad/Simultaneous Operations - each pad has up to 8 wells;
simultaneous well work on multiple wellbores

4. Number of Fracturing Stages — 1 or 2 stage jobs in the past; now 8-10
stages or more

5. Simultaneous Fracturing — fracturing simultaneous wellbores to achieve
acute stresses and more effective fracs
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Shale Gas and US Production

US production
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Natural Gas-tietras-(NGLS)
What are they?

Natural gas liquids (NGLs) are hydrocarbons
often found resident with natural gas. They
are recovered as liquids through a
purification process at processing plants.
They include ethane, propane, and butane
and condensate (natural gasoline).

7 -
st Ethane C2
Without NGLs \
5¢ -
With NGLs Gas Propane C3
Nominal 4} Feed
Dollars
ﬁg; sb Deethanizer Butane C4
2 3
Debutanizer

1 3
0 Debutanizer

Marcellus Montney Barnett Haynesville Measurement

Points Condensate (C5+)

Source: IHS CERA.
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Canada Exports

Historical Trend — Declining Exports Recent Trends
(bcf/d)
19 ®" |mports declining slower than anticipated

= BC Shale larger and faster than

anticipated
= Albertaroyalties renegotiated

= [ower oil prices have slowed demand for

oil sands production
Jan-00 Jan-02 Jan-04 Jan-06 Jan-08 Jan-10

| Alberta British Columbia  mSaskatchewan MNova Scotia

Source: National Energy Board, Morgan Stanley Commeodity Research
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Oil vs. Natural Gas Relations

_ Historical Oil and Gas Prices - Nymex
« Strong long term price
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Coal-fired power plants = 7% 557
in the United States
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Carbon Policy/Renewable Portfolio Standards

Natural Gas has a critical yet complex role in carbon policy creation
and implementation.

* Numerous complex issues and uncertainties
* Need to balance economic challenges with policy objectives
e Complex issues within cap and trade vs. simpler carbon tax

* Long term role or interim bridge?

Natural Gas also has an important backup role for intermittent
renewable generation sources
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Global Natural Gas Estimates

Figure 2.2 Global Remaining Recoverable Gas Resource (RRR) by EPPA Region,
with Uncertainty? (excludes unconventional gas outside North America)
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LNG Imports...or Exports?

LNG traditionally flows to North America after other higher-priced markets receive their share
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Well

Liquefaction Storage Storage Regasification Compression
Plant Tank Tank Plant Station Consumers
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IRP Price Forecast Methodology

Two fundamental forecasts (Consultant #1 & Consultant #2)
Forward prices

50/50 weighting fundamental and forwards year 1

Reduce forwards weighting 10% each year thereafter

By year 6, forecast is 50% Consultant #1, 50% Consultant #2

a > 0o bh -~
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IRP Price Forecast Components

Price Forecasts Henry Hub
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IRP Price Forecast — Selected Hubs
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Electric Market Forecast
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2011 Integrated Resource Plan Modeling Process

Stochastic Inputs Deterministic Inputs

Fuel Prices
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Historical Monthly Flat Mid-Columbia Prices
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Historical Monthly Implied Market Heat Rates
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Western Interconnect Load Growth
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New Western Interconnect (WECC) Conservation
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Western Interconnect Plug-in Electric Hybrid Vehicles
Assumption

= Electric Cars are assumed to be adopted at the Northwest
Power & Conservation Council estimate per the “Case 2" of the
6" Power Plan

—  18% of cars by 2020 and 28% by 2030
= 95% of cars will charge at night and 5% during on-peak hours

= PHEV are not assumed to meet electric capacity needs
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Natural Gas Price Re-Cap
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Western Interconnect Transmission Additions

=  Additional regional transmission additions are assumed to take
place in the future, these are the additions assumed in the Base
Case market analysis (MW)

— ldaho - NW: 1,500 (2019)

— Canada - NW - California: 3,000 (2018)
— Wyoming - Utah: 3,000 (2015)

— Wyoming - Idaho: 1,500 (2016)

— Wyoming - Colorado: 900 (2013)

— ldaho - Utah: 1,320 (2016)

— N. Nevada - S. Nevada: 1,600 (2015)
— New Mexico - Arizona: 3,000 (2016)
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New Resource Alternatives

Western Interconnect

Resource alternatives to meet Renewable Portfolio Standards
— Wind
— Solar
— Biomass
— Geothermal
—  Hydro Upgrades

Resource alternatives to meet regional capacity requirements

—  Combined Cycle

—  Simple Cycle (Aero, Frame, Hybrid)
—  Solar

—  Wind (non RPS states)

—  Nuclear

—  Coal Pulverized

— Coal IGCC

—  Coal IGCC with Sequestration

2ivisTA
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State Renewable Energy Requirements

Western Interconnect
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New Renewable Resources Added for RPS by Type

Western Interconnect
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Location of New Renewable Resources

Western Interconnect
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Generation Greenhouse (CO,) Gas Emissions by
State in the Western Interconnect
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Greenhouse Gas (CO,) Reduction Schemes

Stochastic Case

1. Regional Greenhouse Gas Policies (30% probability)

—  State carbon reduction in CA, OR, WA, NM between 2014 and 2019

—  ~10% reduction below 2005 levels by 2020

— Beginning in 2020 shift to National Climate Policy with 15% below 2005 levels by 2030
2. National Climate Policy (30% probability)

— Federal legislation only applies beginning in 2015
—  ~15% below 2005 levels by 2020, ~35% below 2005 levels by 2030

3. National Carbon Tax (30% probability)

— Federal legislation only applies
—  $33 per short ton, than 5% per year escalation
— Beginsin 2015

4. No Carbon Reductions (10% probability)

— No carbon reduction scheme
—  State level emission performance standards apply and no new coal in US West

Deterministic Case
— Emissions reduced to the weighted average of four cases above
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Resulting Greenhouse Gas (CO,) Reduction Prices
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New Resource Selected to Meet Capacity
Requirements in Western Interconnect
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Northwest New Resources (RPS, Export, & Capacity)
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Deterministic Mid-Columbia Annual Average Price
Forecast
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Deterministic Mid-C Annual Avg Price Forecast
Levelized Nominal Prices

Scheme Levelized Price
$/MWh
2012-31
2009 IRP Expected Case (Adjusted) 97.60
2011 IRP Expected Case 71.22
Scenarios
Regional Greenhouse Gas Policies 66.91
National Climate Policy 78.94
National Carbon Tax 73.98
No Carbon Reductions 53.70

Weighted Average 71.32
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Deterministic Implied Market Heat Rates
(Mid-Columbia / Stanfield x 1,000)
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Deterministic Greenhouse Gas (CO,) Levels

(US Western Interconnect)
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Total Generation Fuel Costs

US Western Interconnect
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“Expected Case” Resource Energy Mix

US Western Interconnect
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Stochastic Modeling Changes From Last TAC Meeting

= Assumptions based on methodologies discussed in last TAC
meeting, with some exceptions.

= Wind model randomly draws from 15 wind years for each study
year, previous TAC discussed drawing from 50 wind years for
the entire 20 years of each iteration.

= QOil and wood price escalation will use lognormal distributions.

= Natural gas price methodology is the same but will use historical
month-to-month standard deviation.

= Adjustment developed for linking carbon prices to natural gas
prices, no carbon reduction case will have ~10% reduction to
natural gas prices
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Stochastic Electric Market Prices Compared to
Deterministic
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Range in Market Prices
Annual Flat Mid-Columbia
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Range in US-Western Interconnect Carbon Emissions
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Resource Valuations Deterministic vs Stochastic
Example

Combined Cycle 2012 Operating Margin Simple Cycle 2012 Operating Margin
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Next Steps

1. Finalize “Expected Case” study

2. Portfolio Analysis

- Preferred Resource Strategy
- Efficient Frontier
- Resource cost/availability sensitivities

3. Deterministic Market Scenario Studies

— Resource portfolio scenario analysis

4. Stochastic Market Scenario Studies

- Alternative “risk” markets; i.e. no carbon case, gas volatility
- Alternative Efficient Frontier results
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Agenda

= Reliability Modeling Update

= Avista Reliance on Wholesale Marketplace
= Shift from 1-Hour to 18-Hour Peaking Period
= Regional Capacity Position

= Avista Reliance on Wholesale Marketplace
" Avista Resource Positions

= Conclusions
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Reliability Modeling Update

=  Completed Advanced Model Late 2010
= Sophisticated hydro logic
=  Weather-dependent thermal logic
= Robust representation of hourly loads
= Time-series representation of data

= Numerous Runs of Reliability Model

=  Results Indicate Key Assumption is Market Availability
=  More important than hydro, load, thermal resources

= Yet Don't Really Know What The Broader Market Looks Like
= Negates Most Benefits (at least for IRP) of Reliability Model

= Therefore a Simpler Approach Was Followed
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One-Hour vs. 18-Hour Sustained Peak

= Historically Region (and Avista) Has Planned on One-Hour
Peak Demand Scenarios

= Similar to Other Regions in WECC & NERC
= Works Great for Thermal Systems Without Fuel Limits

= Doesn’'t Work As Well for Hydro Systems with a Limited Fuel
Source

= Region Has Shifted from a One-Hour Peak to a 3-Day, 6 Hours
Per Day Sustained Demand Event

= AKA 18-Hour Sustained Peak Event
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One-Hour vs. 18-Hour Sustained Peak

= Affects (Lowers) Hydro Resource and Load Capabilities
= No Assumed Impact on Thermal Operations

=  Except output is affected by assumed peak condition ambient
temperatures

= Avista’s Method Relies Substantially on Northwest Power and
Conservation Council’s (“NWPP”) Work

= 24% Winter and 23% Summer Planning Margin
=  Compares to 15% assumption in 2009 IRP

=  Essentially the same as 2009 IRP assumption but operating
reserves are added
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Hydro 18-Hour Sustained Capacity Impacts
Avista’s System

18-Hour Capacity Reduction Summary
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Regional Capacity Position
NPCC Winter Assessment
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Regional Capacity Position
NPCC Summer Assessment
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Avista Reliance On Wholesale Market

= Avista Relies on a “Modified” NWPP Load and
Resource Balance

= |gnore aggressive conservation assumption
= use Wood-Mac forecast of 0.9% regional load growth
= No capacity contribution for wind (-250 MW)
= 10% wind capacity reserves (-500 MW)
= Do not plan to interrupt wind at peak
= 5.5% of Regional Surplus is Available to Avista
= Phased out over 10 years

=  10% reduction per year
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Regional Capacity Position Comparison

Regional Sustained Capacity Forecast Comparison
NPCC to Avista 2011 IRP
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Regional Capacity Position
Winter

Regional Sustained Capacity Forecast - Winter
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Regional Sustained Capacity Position
Summer

Regional Sustained Capacity Forecast - Summer
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Avista Energy Position

Loads & Resources

(Average Annual Energy)
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Avista Energy Position

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

REQUIREMENTS

1 Native Load -1,109 -1,131 -1,148 -1,165 -1,186 -1,209 -1,228 -1,244 -1,260 -1,277 -1,293 -1,310 -1,333 -1,357 -1,386 -1,406 -1,429 -1,452 -1,477 -1,502
2 Firm Power Sales -138  -124 107 -57 -57 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
3 Total Requirements -1,247 -1,256 -1,255 -1,222 -1,243 -1,214 -1,233 -1,249 -1,266 -1,282 -1,298 -1,316 -1,338 -1,362 -1,391 -1,411 -1,434 -1,457 -1,482 -1,508
RESOURCES
4 Firm Power Purchases 160 160 160 160 160 109 108 88 62 62 61 61 61 61 61 61 61 61 61 61
5 Hydro 519 525 528 496 496 496 492 481 481 481 481 481 481 481 481 481 481 481 481 481
6 Baseload/Intermediate Resources 755 714 751 744 746 741 724 758 721 721 758 721 721 758 684 515 541 515 515 541
7 Wind Resources 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 Total Resources 1,435 1,399 1,439 1,401 1,402 1,346 1,324 1,327 1,264 1,264 1,301 1,263 1,263 1,300 1,226 1,057 1,083 1,057 1,057 1,083
9 IPOSITION 188 144 184 179 159 131 91 78 -2 -18 2 SOY) -75 -62 -165 -354 -351 -400 -425 -425|

CONTINGENCY PLANNING

10 Peaking Resources 153 163 163 138 1563 154 153 147 146 145 147 146 145 147 146 145 147 146 145 147
11 Contingency =227 -228 -228 -229 -230 -231 -232 -214 195 -196 -197 -198 -199 -200 -201 -202 -203 -203 -204 -199
12 ICONTINGENCY NET POSITION 113 69 109 88 82 54 12 11 Sl -69 -48  -105 -128 -115 -221 -411 407 -458 -484 —476|

Energy Margin 15% 11% 15% 15% 13% 11% 7% 6% 0% -1% 0% -4% 6% 5% -12% -25% -24% -27% -29% -28%
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Avista Winter Capacity Positions
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Avista Winter Capacity Positions

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

REQUIREMENTS
1 Native Load -1,661 -1,688 -1,704 -1,718 -1,751 -1,784 -1,814 -1,839 -1,866 -1,892 -1,919 -1,946 -1,982 -2,020 -2,062 -2,094 -2,131 -2,168 -2,208 -2,249
2 Firm Power Sales -238  -237  -207 157 157 -7 -7 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
3 Total Requirements -1,899 -1,925 -1,911 -1,874 -1,908 -1,790 -1,821 -1,846 -1,873 -1,899 -1,925 -1,953 -1,988 -2,027 -2,068 -2,101 -2,138 -2,174 -2,214 -2,256
RESOURCES
4 Firm Power Purchases 175 175 175 175 175 175 175 173 173 173 90 90 90 90 90 90 90 90 90 90
5 Hydro Resources 882 957 973 861 861 872 868 896 887 896 896 887 896 896 887 896 896 887 896 896
6 Base Load Thermals 895 895 895 895 895 895 895 895 895 895 895 895 895 895 895 606 606 606 606 606
7 Wind Resources 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 Peaking Units 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242
9 Total Resources 2,194 2,269 2,285 2,173 2,173 2,185 2,180 2,206 2,197 2,206 2,124 2,114 2,123 2,123 2,114 1,833 1,833 1,825 1,833 1,833
10| PEAK POSITION 2056 344 374 299 266 394 360 360 325 307 199 162 135 96 46 -267 -304 -350 -381 -422|

RESERVE PLANNING

11 Required Operating Reserves -162 -164 -163 -162 -165 -158 -160 -163 -164 -167 -173 -176 -179 -182 -186 -170 -171 171 -172 -173
12 Available Operating Reserves h 23 42 42 8 8 8 8 34 34 34 34 34 34 34 34 34 34 34 34 34
13 Planning Margin -233 236 -239  -240 245 -250 -254 -258 -261 -265 -269 -272 -277 -283 -289 -293 -298 -304 -309 -315
14 Total Reserve Planning -372  -358  -360 -394 -402 -399 -406 -387 -391 -398 -408 -414 422 -431 -441 429 -435 -441 -447 454
15| Peak Position -76 -14 14 -95 136 R0 -46 -26 -67 91 209 -253 -288 -335 -395 -697 -739 -790 -828 —876|
16 Planning Margin 16% 18% 20% 16% 14% 22% 20% 20% 17% 16% 10% 8% 7% 5% 2% -13% -14% -16% -17% -19%

17 Avista Share of Excess NW Capacity 737 656 565 477 400 326 255 186 115 56 0 0 0 0 0 0 0 0 0 0

18[Peak Position Net Market 661 642 579 382 264 321 209 159 48  (35) (209) (253) (288) (335) (395) (697) (739) (790) (828) (876)]
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Avista Summer Capacity Positions
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Avista Summer Capacity Positions

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

REQUIREMENTS
1 Native Load -1,514 -1,556 -1,597 -1,644 -1,673 -1,701 -1,727 -1,748 1,771 -1,793 -1,815 -1,838 -1,868 -1,900 -1,937 -1,964 -1,995 -2,026 -2,059 -2,094
2 Contracts Obligations -239  -214  -208 -158 -158 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8
3 Total Requirements -1,753 -1,770 -1,805 -1,802 -1,831 -1,709 -1,735 -1,756 -1,778 -1,800 -1,822 -1,846 -1,876 -1,908 -1,944 -1,972 -2,002 -2,033 -2,067 -2,102
RESOURCES
4 Contracts Rights 86 86 86 86 86 86 86 82 82 82 82 82 82 82 82 82 82 82 82 82
5 Hydro Resources 904 823 907 864 871 866 887 837 845 864 837 845 8064 837 845 864 837 845 864 837
6 Base Load Thermals 799 799 799 799 799 799 799 799 799 799 799 799 799 799 799 551 551 551 551 551
7 Wind Resources 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 Peaking Units 176 176 176 176 176 176 176 176 176 176 176 176 176 176 176 176 176 176 176 176
9 Total Resources 1,964 1,884 1,968 1,925 1,932 1,927 1,948 1,895 1,903 1,922 1,895 1,902 1,921 1,894 1,902 1,673 1,646 1,653 1,673 1,646
10| PEAK POSITION 212 114 163 123 101 218 213 139 124 121 72 56 46 -14 -42 -299 -357 -380 -394 -456|

RESERVE PLANNING

11 Required Operating Reserves -153 -156 -159 -160 -162 -155 -157 -160 -161 -163 -165 -167 -169 -172 -173 -157 -156 -157 -159 -158
12 Available Operating Reserves Y155 66 171 159 159 159 161 158 158 161 158 158 161 158 158 161 158 158 161 158
13 Planning Margin =227  -233  -240  -247 251 265 259 -262 -266 -269 -272 276 -280 -285 -200 -295 -299 -304 -309 -314
14 Total Reserve Planning -227 324 240  -248 -255 255 -259 -264 -269 -271 -279 -285 -289 -298 -305 -295 -299 -304 -309 -314
15| Peak Position -16 -211 =77 -125 -154 -38 -46  -125  -144  -150 -207 -228 -244 -312 -348 -593 -656 -684 -703 —770|
16 Planning Margin 12% 6% 9% 7% 6% 13% 12% 8% 7% 7% 4% 3% 2%  -1% 2% -15% -18% -19% -19% -22%

17 Avista Share of Excess NW Capacity 275 221 178 141 107 78 52 31 10 3 0 0 0 0 0 0 0 0 0 0

18[Peak Position Net Market 250 10 102 16 (47) 40 6 (94) (134) (147) (207) (228) (244) (312) (348) (593) (656) (684) (703) (770)]
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Avista 1-937 (Renewable Energy) Position

RPS Compliance Position
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Deficits Summary
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Avista 2011 IRP Positions Summary

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Energy (@MW) 113 69 109 88 82 54 12 11 (51) (69)
Winter Capacity (MW) 661 642 579 382 264 321 209 159 48 (35)
Summer Capacity (MW) 259 10 102 16 (47) 40 6 (94) (134) (147)
RPS (aMW) 17 25 30 32 (16) (46) (47) 47) (92) (93)
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Impact of Resource Positions

= Positions Determine Future Resource Needs
= Targets are 2016 RECs and 2019 summer capacity

=  PRiISM Model Selects Resources Necessary to Fill Gaps That
Meet Various Criteria

= Each New Resource Option Has Unique Capacity and Energy
Characteristics

= e.g., wind “consumes” 10% of nameplate

=  Gas-fired plants generate monthly based on ambient temperatures
during peak weather events

= High and Low Cases Indicate Impacts of Varying Load
Conditions

2ivisTA
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Use of Scenarios in the IRP

Scenarios provide details about the impacts of different
planning assumptions

= Avista’s current load and resource portfolio
* Preferred Resource Strategy
= \Wholesale electric market
= Different resource options

2ivisTAa
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Scenario Types for the 2011 IRP

1. Deterministic Market Scenarios
2. Stochastic Market Scenarios
3. Portfolio Scenarios

A
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2011 IRP Deterministic Market Scenarios

Deterministic scenarios test the Preferred Resource
Strategy (PRS) across several different futures

= Low and High Gas Scenarios

= High Wind Penetration Scenarios

= Carbon Scenarios

= \Western Coal Plant Phase Out Scenario

iA
\ ‘H!U|I
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2011 IRP Stochastic Market Scenarios

= Expected Case — assumes average hydro, load, gas
prices, wind, emissions prices and forced outages

= Volatile Fuel Scenario — test higher gas price volatility

= Unconstrained Carbon Scenario — determines the
cost of different greenhouse gas emissions programs

= Mandatory Coal Retirement Scenario — Western coal
plants automatically retired after 40 years of service

2ivisTAa
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Portfolio Scenarios

=  Market Reliance Only = Wind & Solar Tipping Point

=  Capacity Only = Nuclear Tipping Point Analysis

= AllCCCT and Wind = Carbon Sequestration

= Al SCCT and Wind =  Colstrip Scenarios:

= CO, Credit Allocations = Different O&M charges;

*  Nuclear Availability (2025) = Early Retirement;

= 2009 PRS = Incremental Pollution Control,

= National Renewable Energy (sequestration); and

Standard . Railed coal

= CT& CCCT Tipping Point =  Others?

2ivisTA
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Avista’s 2011 Electric Integrated Resource Plan

Technical Advisory Committee Meeting No. 5 Agenda
Avista Headquarters — Spokane, Washington

Tuesday, April 12, 2011
Avista Conference Room 130

Topic Time Staff
. Introduction 9:30 Storro
. Conservation Avoided Cost Methodology 9:35 Gall
. Conservation 9:45 Hermanson/
Global Energy
Partners
. Draft Preferred Resource Strategy 11:15 Gall
Portfolio Alternatives & Scenarios
. Lunch 12:15
. Draft Preferred Resource Strategy 1:00 Gall
Portfolio Alternatives & Scenarios
. Smart Grid 2:30 Kirkeby

. Adjourn 3:30
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Conservation Avoided Costs

James Gall

Technical Advisory Committee Meeting #5
2011 Electric Integrated Resource Plan
April 12, 2011
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2011 Integrated Resource Plan Modeling Process

Stochastic Inputs Deterministic Inputs

Fuel Prices

Existing Resources

Fuel Availability Preferred

Resource Options

Resource Availability AU RORA Transmission Resource
T “Wholesale Electric <« Strategy
Market”

Emission Pricing L
— 500 Simulations

Avoided
Costs

-

Margins

Cost Effective T&D
Projects/Costs

Conservation — Avista Load
Trends Forecast

Existing \1/_1
Resources ]

Cost Effective <
Conservation
Measures/Costs

New Resource
Options & Costs

“ ==

~IvISTA




Avista 2011 Electric Integrated Resource Plan 348

How to Value Conservation

{(E+PC+R)*(1+P)}*(1+L)+DC*(1+1L)

Where:

E = market energy price (calculated by Aurora, including forecasted CO2 mitigation)

PC = new resource capacity savings (calculated by PRISM)

R = Risk premium to account for RPS and rate volatility reduction (calculated by PRISM)

P = Power Act preference premium (10% assumption)

DC = distribution capacity savings (~$10/kW-year based on Heritage Project calculation)

L = transmission and distribution losses (6.1% assumption based on Avista’s system average losses)

2ivisTA
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Efficient Frontier Approach

Assumes no additional Conservation Resources

A
Mark.et Only Capacity Only
. Capacity + RPS Efficient Frontier
< ®
@ O
o ®
[
= ¢ ®
| S
O
o
; . >

Market Capacity RPS + Risk

$70.50/ $130/ 7.38/

MWh kKW-Yr MWh

Portfolio Cost
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Avoided Cost Calculation
For 1 MW Measure With Flat Delivery

$IMWh

Energy Price 70.50
Capacity Savings 10.51
Risk Premium 7.38
Subtotal 88.39
10% Preference 8.84
Avoided Cost: Distribution Capacity Savings 1.14
$104.39 T&D losses 6.02
per Subtotal 16.00

\_ MWh .
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Avista Conservation
Potential Assessment
Electricity

Prepared for
Avista Utilities Technical Advisory Committee
by
Global Energy Partners
April 12, 2011

8 Global Energy Partners™

An EnerMOC Company
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Topics

= Background and objectives

= Study approach

= Energy efficiency analysis results (electricity)
= Demand response analysis

#~?, Global Energy Partners™

An EnerMOC Company
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Background and general objectives

= Assess and analyze 20-year cost-effective energy efficiency
(EE) potentials
¢ Support Avista IRP development
¢ Meet Washington I-937 Conservation Potential Assessment requirements

= EE Potential assessment considers
Impacts of existing programs

Naturally occurring energy savings
Impacts of codes and standards
Technology developments and innovation
The economy and energy prices

= Assess and analyze DR potentials

* 6 6 o o

#~?, Global Energy Partners™

An EnerMOC Company
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Overview of EE analysis approach

Avista data

Avista data
Secondary data
(NWPCC, U.5. Census)

Maceflancown
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> un %

Develop prototypesand
perform energy analysis

Forecastassumptions: v
Customer growth
Price forecast
Purchase shares
Codesand standards

Annual Use (MWh)

EE measure list 4
Measure costs
Energy analysis to
estimate savings
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Base-year Energy Consumption

= Base year is 2009
¢ Most recent year with complete sales and customer data when study began
¢ 2009 also base year for Avista load research study

= Market segmentation, based on rate classes

+ Residential (rate class 001), segmented by housing type and income
Single Family
Multi Family
Mobile Home
Limited Income
¢ Commercial and Industrial
General Service (rate classes 011, 012)
Large General Service (rate classes 021, 022)
Extra Large Commercial GS (rate class 025C)
Extra Large Industrial GS (rate class 025C)

¢ Pumping (rate classes 031, 032)

#~?, Global Energy Partners™

An EnerMOC Company
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Base-year Energy Consumption
2009 % of sales, Washington and Idaho

Pumping
2%

Limited
Income
25%
Mobhile

Extra Large

Commercial Home -
4% 3%
Single
_ Family
Mul_t| 66%
Family

6%

General Service
8%

8 Global Energy Partners™
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Energy Market Profiles

= Characterize energy use by sector, segment, end use, and
technology

= EXxisting, replacement, and new construction
= Accounts for

+ Naturally occurring conservation

+ Codes and standards Residential Energy Use by End Use, 2009
¢ Previous DSM results Miscellaneous

¢ Equipment saturation and fuel shares lectronics 10% Cooling

5%

. 9%
Exterior Lighting
2%

Interior Lighting .
10% SpaceHeating

21%

Heat & Cool
Water Heating e 6% o0

15%

8 Global Energy Partners™
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Baseline Forecast

Incorporates
o Customer / market growth
¢ Income growth
+ Avista retail rates forecast
¢ Trends in end-use/technology saturations
+ Equipment purchase decisions
+ Elasticities for retail rates, income, persons per household
Accounts for —
+ Naturally occurring conservation 400,000
+ Codes and standards 350000 ————— 1 HHE
¢ Previous DSM e N ERERRERRRNNNRNNNRRRNE]
E 250,000 -
% 200,000 -
* 150,000 -
100,000
50,000

2009 2011 2012 2015 2017 2019 2021 2023 2025 2027 2029 2031

8 Global Energy Partners™
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Annual Use (MWh)
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Baseline Forecast
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m Cooling
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Baseline Forecast

Commercial & Industrial

8,000,000 .
B Cooling
7,000,000 B Space Heating
t W Heat & Cool
. 000,000 . . _ Ventilation
-g 5,000,000 . . - l m Water Heating
= . - B Food Preparation
2 4,000,000 — = i — M Refrigeration
© Interior Lighting
E >000,000 M Exterior Lighting
< 2,000,000 B Office Equipment
m Miscellaneous
1,000,000 I I B Machine Drive
} | | | | m Process

2009 2012 2017 2022 2027 20312
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Baseline Forecast

= Overall 48% growth in electricity use.
= Average annual growth rate of 1.7%
= Comparable with Avista 2009 IRP

Annual Use {MWHh)

14,000,000
12,000,000

10,000,000

8,000,000
6,000,000
4,000,000

2,000,000

H Residential - WA B Residential - 1D BC&I-WA ®BC&I-ID

8 Global Energy Partners™
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Energy Efficiency Potential

= Energy Efficient Equipment N
and Measures

Measure characterization

+ Life
+ 2,808 equipment options and ¢ Energy and demand savings
1,524 other measures + Cost

+ Avista existing DSM programs + Year off market (Standards)

+ NEEARTF + Saturation

¢ Sixth Power Plan database + Applicability / Feasibility

¢ Other utility programs

Efficiency Level Useful Life Equ(i:r;rsr;ent En(ir\,gvyhl;;sge M:rrl‘(et Mg:lzet
SEER 13 15 $3,794 $1,619 2009 2014
SEER 14 (ENERGY STAR) 15 $4,072 $1,485 2009 2032
SEER 15 (CEE Tier 2) 15 $4,350 $1,435 2009 2032
SEER 16 (CEE Tier 3) 15 54,628 $1,393 2009 2032
Ductless Mini-split System 20 $8,193 $1,214 2009 2032

#~?, Global Energy Partners™

An EnerMOC Company
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Consistency with Sixth Plan

= End-use model — bottom-up approach to understanding savings
¢ Measure life
¢ Stock accounting
+ Measure saturation and applicability

= Accounts for
+ Naturally occurring conservation
¢ Codes and standards

= Measures include those in Sixth Plan (other measures also)
= Considers both lost opportunity and non-lost opportunity
= Economic potential, based on Total Resource Cost (TRC) test

= Achievable potential considers realistic rate at which
technologies can be deployed

= Maximum potential in 20 years is 85% of economic potential

¢, Global Energy Partners™ -

An EnerMOC Company
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Energy Efficiency Potential

= Savings could be acquired through a variety of
means

+ Market transformation, including NEEA
o Utility programs

8 Global Energy Partners™

An EnerMOC Company
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Summary of EE results

= Baseline forecast — 48% growth (2032 vs. 2009)
= Achievable potential — 24% growth (2032 vs. 2009)
= Energy efficiency offsets 50% of growth
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Summary of EE results (continued)

Summary of Energy Savings from Energy Efficiency

Energy Savings as % of Baseline Forecast

40%

35%

30%

25%

20%

15%

10%

5%

0%

An EnerMOC Company

8 Global Energy Partners™

2012 2017 2022 2027 2032
Baseline Forecast (MWh) | 8,799,079 9,464,078 10,417,644 11,537,369 12,852,394
Cumulative Energy Savings (MWh)
Achievable 49,428 393,796 931,744 1,514,569 2,105,572
Economic 219,482 1,371,691 2,289,256 2,802,046 3,228,731
Technical 301,070 1,967,390 3,327,203 4,116,738 4,697,328
Cumulative Energy Savings (% of Baseline)
Achievable 0.6% 4.2% 8.9% 13.1% 16.4%
Economic 2.5% 14.5% 22.0% 24.3% 25.1%
Technical 3.4% 20.8% 31.9% 35.7% 36.5%

366

Technical

Economic

Achievable

16
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Summary of EE results (continued)
Summary of Peak Demand Savings from Energy Efficiency
2012 2017 2022 2027 2032
Baseline Forecast (MW) 1,780 1,881 2,080 2,306 2,567
Peak Savings (MWh)
Achievable 14 80 180 303 424
Economic 53 271 459 563 638
Technical 70 391 654 810 923
Peak Savings (% of Baseline)
Achievable 0.8% 4.3% 8.7% 13.1% 16.5%
Economic 3.0% 14.4% 22.1% 24.4% 24.8%
Technical 3.9% 20.8% 31.5% 35.1% 35.9%
20000 o e
9200 3 b
&=
3 300
L 700
"
® 600
® 500
(%]
T 400
g 300
a 200
100 Technical
0 Economic
Achievable
- 0% 2032
ﬁ' Global Energy Partners™

An EnerMOC Company
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Savings by Sector

2012 2017 2022 2027 2032
Cumulative Energy Savings (MWAh)

Residential 25,651 127,984 331,874 606,994 896,296
C&l Total 23,777 265,812 599,870 907,575 1,209,276
Cumulative Energy Savings (% of total)
Residential 52% 33% 36% 40% 43%
General Service 9% 12% 10% 10% 9%
Large General Service 30% 42% 36% 32% 30%
Extra Large GS
Commercial 7% 8% 8% 7% 7%
Extra Large GS Industrial 3% 5% 10% 11% 11%
C&I Total 48% 67% 64% 60% 57%
2,500,000
2,000,000
= B Extra Large GS Industrial
= 1,500,000 soota .
s B Extra Large GS Commercial
E" ® Large General Service
S
& 1,000,000 ®m General Service
m Residential
500,000

T T T T

2012 2017 2022 2027 2032

8 Global Energy Partners™
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Residential EE

Avista 2011 Electric Integrated Resource Plan

Results

2012 2017 2022 2027 2032
Baseline Forecast (MWh) 3,626,735 3,871,491 4,356,537 4,919,347 5,601,421
Cumulative Energy Savings (MWh)
Achievable 25,651 127,984 331,874 606,994 896,296
Economic 89,611 516,797 955,211 1,193,716 1,373,565
Technical 135,783 857,178 1,468,391 1,831,465 2,114,488
Cumulative Energy Savings (% of Baseline)
Achievable 0.7% 3.3% 7.6% 12.3% 16.0%
Economic 2.5% 13.3% 21.9% 24.3% 24.5%
Technical 3.7% 22.1% 33.7% 37.2% 37.7%
Savings by housing type, 2022
Low Income
22%
Mobile Home
2%
Multi Family

4%

8 Global Energy Partners™

An EnerMOC Company
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Residential EE Results

Cumulative Energy Savings by End Use (MWh), Selected Years

|
ey
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C&I EE Results

Avista 2011 Electric Integrated Resource Plan

2012 2017 2022 2027 2032
Baseline Forecast (MWh) | 5,172,344 5,592,586 6,061,107 6,618,022 7,250,973
Cumulative Energy Savings (MWh)
Achievable 23,777 265,812 599,870 907,575 1,209,276
Economic 129,871 854,893 1,334,045 1,608,330 1,855,166
Technical 165,288 1,110,212 1,858,812 2,285,273 2,582,839
Cumulative Energy Savings (% of Baseline)
Achievable 0.5% 4.8% 9.9% 13.7% 16.7%
Economic 2.5% 15.3% 22.0% 24.3% 25.6%
Technical 3.2% 19.9% 30.7% 34.5% 35.6%

An EnerMOC Company

Savings by rate class, 2022

ExtraLarge
Commercial
12%

8 Global Energy Partners™
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C&I EE Results

Cumulative Energy Savings by End Use (MWh), Selected Years
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Avoided Cost Scenarios

Economic Potential, Cumulative Savings (MWh)
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Economic potential is
—— 69% o tech. potential

Technical Potential

100% of avoided costs
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Avoided Cost Scenarios

Economic Potential Case, Cumulative Savings (MWh)

5,000,000
4,500,000
4,000,000 . .
80% of technical potential
3,500,000 76%
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Demand Response Analysis

375

= Define the types of DR programs most suitable for

Avista

= Determine DR potential

Y

An EnerMOC Company

General Large Extra Large
Demand Response Program | Residential . General General Pumping

Service . .

Service Service
Direct Load Control
Mass Market Direct Load
X X
Control
Direct Load Control X X X
Other Programs
Demand Bidding / Buyback X X
Curtailable/Interruptible X X
Auto DR / Fast DR X X X X
Global Energy Partners™

25



Avista 2011 Electric Integrated Resource Plan

Deliverables from CPA analysis

= Final report electricity
o EE approach and results
¢ DR approach and results
¢ Appendices

= LoadMAP models
= Gas potential study

8 Global Energy Partners™

An EnerMOC Company
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Contact Information

Ingrid Rohmund
irohmund@gepllc.com

/760-943-1532

Jan Borstein
jborstein@geplic.com
303-530-5195

0 Global Energy Partners™

An EnerMOC Company
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2011 Integrated Resource Plan Modeling Process

Stochastic Inputs Deterministic Inputs

Fuel Prices

Existing Resources

Fuel Availability Preferred

Resource Options

Resource Availability AU RORA Transmission Resource
T “Wholesale Electric <« Strategy
Market”

Emission Pricing L
— 500 Simulations

Avoided
Costs

-

Margins

Cost Effective T&D
Projects/Costs

Conservation — Avista Load
Trends Forecast

Existing \1/_1
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Cost Effective <
Conservation
Measures/Costs
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Options & Costs
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PRiSM Obijective Function

L Linear program solving for the optimal resource strategy to meet
resource deficits over planning horizon.

= Model selects its resources to reduce cost, risk, or both.

Minimize: Total Power Supply Cost on NPV basis (2012-2052 with
emphasis on first 11 years of the plan)

Subject to:

. Risk Level

. Capacity Need +/- deviation

. Energy Need +/- deviation

. Renewable Portfolio Standards

. Resource Limitations and Timing

A
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Efficient Frontier

= Demonstrates the trade off of cost and risk

= Avoided Cost Calculation

Short-Term
Market Capacity
’ Need

¢
| Least Cost Portfolio

Risk

Find least cost portfolio
at a given level of risk

Least Risk Portfolio

»
>

D S " Cost
Market + Capacity + RPS + Risk = Avoided Cost
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Energy Load & Resource Balance (Includes Conservation)

(Average Annual Energy)
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Winter 18 Hr Peak Load & Resource Balance

(Includes Conservation)
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Summer 18 hr Peak Load & Resource Balance

(Includes Conservation)

(August Peak)

384

2012

2013
2014
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2017
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2031

== Hydro Resources
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e=@==| oad + Contingency Planning
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REC Contingency & Banking

=  Reserve requirement- Must hold REC reserves in “REC Bank”
each year.

— Sales uncertainty (5%)
— Hydro uncertainty (26%)
— Wind uncertainty (30%)
— Currently 8 aMW

= Roll over rights- RECs can be used for prior year or future year.
Plan is to use 2011 REC for 2012, then excess 2012 RECs can
be used for 2013.

A
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WA State Renewable Portfolio Standard Compliance

(Does Not Include Contingency)

(Average Annual RECs)
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Actual Efficient Frontier Results

$100
$95
$90
g 3 only @ @® only
ST 85
<0 Least
>
E = @ Cost
N o
= U:) $30
D o PRS
z 2
; & $75 ®
8 ()
70 a
¥ o
Least
Risk
$65 S
$60
$450 $500 $550 $600 $650 $700

20Yr Levelized Annual Power Supply Rev. Req.

A

~IvISTA




Avista 2011 Electric Integrated Resource Plan 388

Actual Efficient Frontier Results As a Percent of
Market Only Portfolio
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2009 Draft Preferred Resource Strategy

Year Ending

2012
2013-2015
2019

2019

2020

2022

2024
2026/27
2010+
2010+

150 MW NW Wind (48 aMW)

Little Falls Unit Upgrades (0.9 aMW)

150 MW NW Wind (50 aMW)

Combined Cycle CT (250 MW)

Upper Falls Upgrade (1 aMW)

50 MW NW Wind (17 aMW)

Combined Cycle CT (250 MW)

Combined Cycle CT (250 MW)

Distribution Feeder Upgrades (2.7 aMW by 2029)
Conservation (226 aMW by 2029)
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2011 Draft Preferred Resource Strategy

Year Ending

2012

2018

2020
2018-2019
2018-2019
2023
2026/27
2029
2012+
2012+

Wind (~ 42 aMW REC)

Simple Cycle CT(~ 83 MW)

Simple Cycle CT (~ 83 MW)

Thermal Upgrades (~ 7 MW)

Wind (~ 43 aMW REC)

Combined Cycle CT (~ 270 MW)

Combined Cycle CT (~ 270 MW)

Simple Cycle CT (~ 46 MW)

Distribution Feeder Upgrades (13 aMW by 2031)
Conservation (310 aMW by 2031)
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2011 IRP Comparison to 2009 IRP

= 2019: CCCT Replaced With Two CTs Over 3 Years
= 2012: Less Wind (42 aMW vs. 48 aMW)
m 2024/2027:. CCCT Need Remains
= 2020: Less Wind (43 aMW vs. 50 aMW)
= 2022: Wind Need Eliminated (-17 aMW)
= 2030: Additional 46 MW CT
= 84 aMW Increased Conservation Over 20 Years
= 10 aMW Increased Distribution Losses Savings over 20 years
= Changes in Hydro Upgrade Assumptions
— Little Falls in-kind replacement instead of upgrade

— Upper Falls upgrade removed pending further study

A
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Winter Capacity Load and Resources
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Summer Capacity Load and Resources
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Annual Average Energy Load and Resources
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-937 Table (aMW REC)

395

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Beginning Bank 17 7 19 19 42 47 51 55 59 36
Requirement 0O (199 @199 @9 @9 B9 (B9 (®©O) (BO) (101) (102
Current Available 17 23 26 28 28 22 22 22 22 22 22
New Qualifying RECs 0 0 42 42 42 42 42 42 42 57 85
Sold Qualifying RECs 0 (14) (37) (50) (28) 0 0 0 0 0 (5)
End Bank T 17 7 19 19 42 47 51 55 59 36 36
Contingency Bank 0 7 8 8 8 23 23 23 23 36 36
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Beginning Bank 36 36 36 36 39 42 43 44 43 42
Requirement (103) (103) (103) (104) (105) (106) (107) (108) (109) (110)
Current Available 22 22 22 22 22 22 22 22 22 22
New Qualifying RECs 85 85 85 85 85 85 85 85 85 85
Sold Qualifying RECs (5) 4) 4) (0) 0 0 0 0 0 0
End Bank 36 36 36 39 42 43 44 43 42 39
Contingency Bank 36 36 36 36 37 38 38 38 39 39




Preferred Resource-8trategy-Annual Costs per M\Wh
Expected Market Conditions (80% Credit Allocation)

(Includes all Power Supply Costs except Capital Plant in Rate Base)
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Preferred Resource-8trategy-Annual Costs per M\Wh
No Carbon Legislation

(Includes Power Supply Costs except Capital Plant in Rate Base)
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Greenhouse Gas Emissions (millions of short tons)
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Incremental Annual Cost of Carbon
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Greenhouse Gas Cost

Legislation
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PRS Capital Requirements (millions $)
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Alternative Strategies Comparison
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Capital Expenditures (Alternative

Least Risk

Low Risk

No DSM

National RES
CCCT- Wind-Solar
Mid-Low Risk
CCCT/Wind
Colstrip Retire 2025
Mid Risk

Mid-High risk

PRS No Apprentice..

High DSM
Low DSM

PRS

Very High DSM
Least Cost
PRS No Wind
Capacity Only

Avista 2011 Electric Integrated Resource Plan

Portfolios)

402

B First 10 Years

B | ast 10 Years

500

1,000 1,500 2,000 2,500

Nominal Capital Cost (Millions)

3,000

3,500
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Base Case Efficient Frontier Compared to No Carbon
Costs Efficient Frontier
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Power Supply Cost Index
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Power Supply Cost Expected and Historical Growth
Index

=®—Historical

Expected Case Forecast

— Linear (Historical)

=#—Energy Crisis [T

«=@=nconstrained Carbon Forecast} ------
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Resource Cost Tipping Point Analysis

Target Required Percent
Resource Cost to be Reduction
Capital Selected
Cost ($/kW) ($/kW)
CCCT to replace SCCT to be $1,609 $1,255 -22%
least cost (2024)
Wind shift to Solar (2020) $4,371 $2,052 -53%

(2x REC included)




Market Scenario Analysis Update
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Mid-Columbia Electric Price Forecast
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US WECC GHG Emissions
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Next Steps

= Obtain internal feedback and approvals of Preferred Resource
Strategy

=  Compare alternative resource portfolios using alternative market
conditions

= Compare efficient frontier analysis with additional stochastic
market analysis (i.e. coal plant retirement/Volatile NG)

=  Further investigate Demand Response cost/benefits

DRAFT 2ivisTA



ntegrated Resource Plan

Smart Grid Project Overview
TAC Meeting — April 12, 2011

Curtis Kirkeby, P.E.
Sr. Electrical Engineer — SGDP Principal Investigator



Avista Smart Gri"Grants ™

Smart Grid Investment Grant (SGIG)

Smart Grid Demonstration Project (SGDP)

Pullman, WA

Jack Stewart Training Center - Spokane, WA

A
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Smart Grid Workforce“Traming Grant ~

Five state partnership: Industry, Education, Labor
Benefits to Our Region —
= | ocal facility to train on new technology
= | everage training needs of other Avista grants; build new curriculum

= Federal dollars to update existing training and facilities to up-skill current
and future workers

Award: $5.0 m over 3 years
Avista portion of award:  $1.3 m over 3 years
Grant Partner match $6.8 m over 3 years

A

~IvISTA




G r an t O bj e C t I V eSsta 2011 Electric Integrated Resource Plan 413

= Smart Grid Training Delivery
= Smart Grid Training Portal
= Share Best Practices on Smart Grid Training

“Create an
effective and
efficient electric
power workforce
proficient in
smart grid
competencies”

)
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=  Construct a training substation for training on smart grid
technology

= Update training programs to incorporate smart grid
technology

= On-line curriculum to be shared by utilities and colleges

A
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 Target

* 59 Distribution Circuits

* 110,000 Electric Customers
* 14 Substations

Loss Reduction — 42,000 Mega watt hours/Year

i'ﬁ 2500 Homes/Year

Green House Gas Reduction: 14,000 Tons
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I

Carbon Reduction: 14,360 Tons a vear.

« $50/Ton to Sequester
« $718,000/year.

2,827 4,385

N

Savings

(MWh)

i Capacitors
i Conservation Voltage Reduction
® Reconductor

2ivisTAa



SGIG - Enabling~Technotogies

Communication:
* Wireless to Field Devices
* Fiber to Substations

Field Equipment

» Switches and Reclosers
» Capacitor Banks
 Voltage Regulators

[V xitx| 2 DI 0% RS

i ¥ Abede Mesl L Dlinde: Lanp

Distribution Management System (DMS)

* Remotely Control and Operate Distribution
Equipment

 Continually Analyzing the System for
Optimization

» Automated Fault Detection Isolation and
Restoration

A
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Su

® Complete To Be Completed



http://sharepoint/projects/SmartCircuit/Summer 2010/DSCN0590.JPG

SGDP — Demonstratton Project
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Smart Grid
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SGDP — RegionatPrayers™

National
Energy

Technology
Laboratory

~ SMART GRID

ATIC

Power

Administration

3 Tier
Areva
IBM

[ Utility Partners \ Ne.tezza .
Quality Logic
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Avista
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Idaho Falls Power
Lower Valley Energy
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\Seattle City Light (UW)/
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SGDP - System‘Efemerits™

3 substations
= Regulator controls
= Reclosers/relays
13 circuits
= 45 automated line switches & reclosers
= 20 switched and fixed capacitor
= Fault Indicators

® | ow loss transformers w/
communications

Wireless & fiber communications

A
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SGDP - Itron Open~Way-AM|

®m = 14,000 Residential / Commercial Electric Meters

= =~ 6000 Residential / Commercial Gas Meter Registers
= Wireless Communication w/ Fiber Backhaul

" Remote Service Switch e

= Back Office Software Systems
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SGDP - Transactioral~Srgnal

Pullman

Area
Load

O )

Transactional | > Responsive

Signal Engine Internet Response Signal Assets
Value Wind/Solar

Value Signal

Forecasting

\ N

Regional
nerati
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WSU Air Handlers
WSU Chillers
WSU Generators
Residential Set
back Thermostat




SGDP - Construtctior= =
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Smart Grid Energy fmpacts

SGDP (MWh)
Year Cumulative 1-937
2010 1500 1500 0 0
2011 7212 5712 286 286
2012 42051 34839 286 0
2013 42051 0 6763 6477

AiISTA
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oth and Central 12F4-(9CE12F4) - 2009 -

Primary Goals

o Apprommatel

" ~320 OH transformers W Wlldllfe Guards
L ~12 SubmerSIbIes
Wood pole management follow up

Vegetatlon Management .'
~Open'Wire Secondary // |
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9CE12F4 Realigrmerrt~

Good opportunity to move facilities
where it makes sense for reliability
and future maintenance and access




9CE12F4 Transfornrer-Replacement -

 All pre-2004 OH transformers replaced with new high
efficiency units

 Lower core losses account for ~31 ave. kW

2ivisTA



9CE12F4 Open Wire*Serondary

Open Wire Secondary Transformers by Size
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 Clear understanding of the state of facility
« Understanding of work & resource staging

« Understanding of volt/var and voltage reduction
opportunity

« Baseline for savings validation
 Future rebuilds are warranted

A :
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* Detailed analysis has been completed for six feeders
» Results extrapolated to the remaining feeders
* The top 60 feeders targeted for energy savings in IRP

» Schedule is being developed based on resource
availability

* Rebuilds to begin in 2013

A
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Questions?
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Avista’s 2011 Electric Integrated Resource Plan

Technical Advisory Committee Meeting No. 6 Agenda
Avista Headquarters — Spokane, Washington

Thursday, June 23, 2011
Avista Conference Room 130

Topic Time Staff
. Introduction 9:30 Storro
. High Wind Market Analysis 9:35 Kalich
. PRS & Scenario Analysis 10:15 Gall
. IRP Action Items 11:15 Lyons
. IRP Section Highlights 11:45 Kalich
. Lunch 12:15

. Adjourn



ntegrated Resource Plan

High Wind Market Analysis

James Gall

Technical Advisory Committee Meeting #6
2011 Electric Integrated Resource Plan
June 23, 2011
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Northwest Wind Facts

= Pacific Northwest wind fleet by

balancing authority (~5,200 MW) Wind Turbines Are Getting Bigger

Bonneville ~3,500 MW 115m
. 100 m

PacifiCorp ~1,400 MW Wind Turbine o

Puget Sound Energy * 275 MW Rotor Diameter

Avista 35 MW 47 m

1

~N

m

= 2/3 of NW wind fleet is on BPA system

— 10,500 MW peak load
— 80% exported to other utilities

—  BPA balance authority forecast
« 5250 MW in 2012
« 8,700 MW in 2020

1985
1999
2003
2010
State
_of_
Art

* PSE has 430 MW of wind, 155 MW is in Bonneville’s balancing area

A
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Northwest Wind Resource Locations & Exports

NW Wind Fleet Locations

NW Wind Exports (MW)

1,000
800 1,876 MW
37% of Fleet
600 WA 2,328
400 OR 2,182
200
0 m B

WA
OR
ID
MT
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Northwest Wind Fleet Locations

442
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Northwest Wind Capacity Past and Future
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Study Scope

= Understand impact to the power system with more than
forecasted amount of wind generation

= Uses IRP Expected Case for 2015

= Adjust model to allow for negative pricing using -$40/MWh for
Northwest hydro projects and -$10 to -$30/MWh for wind projects

= Run 100 iterations for each of these scenarios
— Add 2,000 MW of wind
— Add 5,000 MW of wind
— Add 10,000 MW of wind
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Negative Price Impact to IRP Expected Case Market
Forecast
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Wind Scenarios: Change to Monthly Average Mid-
Columbia Electric Prices
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Wind Scenarios: Change to Occurrences of Negative

Prices
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448

Wind Scenarios: Negative Price Duration Curve
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Wind Scenarios: Change to Avista Plant Operatlng
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Natural Gas Price Forecast (Henry Hub)
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Expected Case: Mid-Columbia Electric Price Forecast
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Mid-Columbia Electric Price Forecast
Nominal 20 year Levelized Prices
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Western Interconnect Greenhouse Gas Forecast
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Mandatory Coal Retirement Scenario

Coal plants are to be phased out after 40 years of life.

No greenhouse gas penalties

Uses Expected Case’s natural gas forecast

Modeled stochastically using 500 iterations
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Mid-Columbia Electric Price Forecast
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Greenhouse Gas and Costs of Carbon Mitigation
Scenarios

Change to
GHG Added

Emissions Levelized

From 2012 Cost per Year
Market Scenario by 2031 (Billions)
Unconstrained GHG Gas Case 14% 0.0
Expected Case -18% 3.5
Coal Mandatory Retirement -22% 8.1
National Cap & Trade -29% 4.9
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Mid-Columbia Price Forecast with
Natural Gas Price Sensitivities
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2011 Draft Preferred Resource Strategy
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Conservation Projection
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Avista Resource’s Greenhouse Gas Emissions
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Efficient Frontier

20Yr Levelized Annual

Power Supply Stdev
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Efficient Frontier with Alternative Greenhouse Gas
Methodologies
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Greenhouse Gas Methodologies Summary

Unconstrained Coal
Expected Case Carbon Retirement
2012-2022 Cost NPV 3,094 2,886 2,937
2012-2031 Cost NPV 5,735 5,168 5,458
2022 Expected Cost 636 564 576
2022 Stdev 91 68 71
2022 Stdev/Cost 14% 12% 12%
2022 CO, Emissions (000’s) 2,894 3,498 3,752
2031 CO, Emissions (000’s) 2,972 4177 3,560
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Power Supply Cost/MWh Index
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Power Supply Costs with Alternative Natural Gas
Prices (Preferred Resource Strategy)
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Efficient Frontier vs Alternative Portfolios
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Load Growth Sensitivities
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