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2025 Power Cost Modeling Workshop Series

Power Cost Modeling Workshop Meeting No. 1
February 28, 2025




Proposed Meeting Agendas

Meeting 1 Agenda (February 28, 2025)

* Intros and Workshop Overview — 30 min

* Overview of ERM and Its Goals — 30 min

* Review of Power Supply Methodology — 30 min
+ 2024 GRC Outcomes — 15 min

* Power Supply Methodology Changes — 30 min
* Next Steps — 15 min

Meeting 2 Agenda (March 28, 2025)

Hedging Plan — Informational/Overview — 90 min
Revisit Meeting 1 Topics — 30 min

Querying for Modeling Change Options — 15 min
Next Steps — 15 min

Meeting 3 Agenda (April 29, 2025)

Other Modeling Changes — 30 min
ERM Components Review — 45 min
Modeling Options Review — 60 min
Next Steps — 15 min

Meeting 4 Agenda (May 28, 2025)

Review of Prior Meeting Topics
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Goals of the Power Cost Modeling Workshop

« This workshop decide an order from the 2024 GRC

— 861 (9) Avista shall convene a workshop series with interested parties to address
modeling inputs, power supply modeling methodology, use of AURORA, and a changing
energy landscape. These conversations should include discussions regarding inclusion of
CCA costs and addressing the forecast error as well as other issues raised by the parties
in this proceeding. [Order 8, DOCKETS UE-240006 & UG-240007 (Consolidated)]

« Start with education about the different aspects of power cost modeling

« Goal is to reach consensus for future rate proceeding methods
— Plan to develop a document summarizing all the decisions reached
— If we cannot reach consensus on any items, WUTC will need to decide in next GRC
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Sharing of Data During Workshop

« Data shared at workshops are not confidential
« Some data used in creating workshop presentations is confidential

« Any party wishing to review confidential data will need to sign, or have signed,
the protective order in Avista’'s 2024 GRC

« Confidential information can be used only for the workshop series

 All confidential materials shared with signing parties will be identified as:

— “CONFIDENTIAL per WAC 480-07-160 - Subject to Protective Order (Order 03) in Docket No. 240006 &
240007 (Consolidated)”
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The Many Goals of the ERM

Account for variances between modeled and actual power supply expenses

— plant generation levels, gas and electricity prices, fuel consumption, retail loads, hydro
and other variable generation, and value of surplus sales, transmission volumes, etc.

Incentivize Avista to manage costs within its control

Equitably balance risks between ratepayers and Avista

More timely recovery of power supply-related costs

Stabilize cash flow and earnings to support “investment grade” credit rating
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What ERM Tracks

« Track revenues/costs of purchased/sold relative to what is authorized in rates
— power, fuel and transmission

« As recorded in FERC accounts
— 555 (Purchased Power)
— 501 (Thermal Fuel)
— 547 (Natural Gas Fuel)
— 447 (Sales for Resale)
— 557 (Purchases of Natural Gas for Thermal Generation)
— 456 (Sales of Natural Gas for Thermal Generation & 3 Party Transmission Revenues)
— 565 (Transmission Expense)

AIVISTA



Alternatives for Electric Price Forecasts

$0

>

Surcharge

First $4M — AVA Absorb
Next $6M — 50/50 Customer/AVA
Over $10M — 90% Customer, 10% AVA

Power Supply Costs in Base Rates

First $4M — AVA Absorb
Next $6M — 75% Customer, 25% AVA
Over $10M — 90% Customer, 10% AVA

Surcharge = Power Costs higher than authorized
Rebate = Power Costs lower than authorized
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ERM Volatility Example (2023)

Original forecast was a REBATE balance of $33.8 million

 Avista absorbs the first $4M
 Avista absorbs 25% of the next $6M ($1.5M) and Customers 75% ($4.5M)
 Avista absorbs 10% of the next $23.8 million ($2.38M) and Customers 90% ($21.42M)

Rebate for Avista = $7.88MM and Rebate for Customers = $25.92MM

In September 2023, Avista forecasted a total SURCHARGE balance of $18.6 million

 Avista absorbs the first $4M
 Avista absorbs 50% of the next $6M ($3.0M) and Customers 50% ($3.0M)
 Avista absorbs 10% of the next $8.6 million ($0.86M) and Customers 90% ($7.74M)

Surcharge for Avista = $7.86MM and Surcharge for Customers = $10.74MM
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ERM History
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Review of Agreed Upon Power Supply Methodology




12

Power Supply Methodology

Avista’s Power Supply Methodology was agreed to as part of Docket UE-170485.
The Power Supply Methodology addresses seven modeling areas:
1. Modeling Tool
Source of Market Prices
Pricing Methodology
Hydro Conditions
AECO-to-Malin Transportation Contract
System Input Data
Data Updates 60-Days Prior to Rates Going into Effect

N o Ok LN
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Power Supply Modeling Methodology
Area 1 — Modeling Tool

« Energy Exemplar’s Aurora software
» Discuss at Workshop 3 on April 29
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Power Supply Modeling Methodology

Area 2 — Source of Market Prices

Three-month historical average of forward electricity and natural gas prices

Electricity prices are represented by heavy load hours (HLH) and light load
hours (LLH), priced at the Mid-C trading hub

— Shaped hourly using test year

— Shaped intra-hour using consultant study (BorisMetrics)

Natural gas prices are represented as a single average price for each month,
priced at the AECO and Malin trading hubs

— Shaped daily using test year
Avista proposing changes for electricity prices (discussed later in workshop)
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Power Supply Modeling Methodology
Area 3 — Pricing Methodology

* Run Aurora model with “input prices”

« Aurora values portfolio
— Hydro, VER, and small contract resources netted against load

— Thermal resources dispatched against prices
* Run plants when market electricity prices are lower cost than operating costs.

— Generation exceeding hourly load is sold to lower power supply expense
* No changes proposed
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Power Supply Modeling Methodology
Area 4 — Hydro Modeling

Single 80-year median monthly water

Shaped hourly based on history

No further optimization

Proposed Method: latest single 30-year median water (ties to IRP)
Evaluating using Aurora’s battery dispatch algorithm for hydro
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Power Supply Modeling Methodology
Area 5 — Valuing AECO-to-Malin Transportation Contract

« Thermal operations benefit from transportation contracts from Canada
(AECO) to our plants

« Aurora dispatches gas plants using plant-specific “landed” natural gas prices
* Prices are derived by adjusting Malin prices for fuel loss, delivery, and taxes
« Expense is reduced to AECO gas prices, up to contractual rights

« Surplus transportation further reduces power supply expense by price spread
between AECO and Malin

* No changes proposed
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Power Supply Modeling Methodology
Area 6 — System Input Data

« Five-year averages are used for data with expected variability
— forced and planned maintenance outages
— hydro shaping
— variable and small (e.g., PURPA) contract generation levels
— broker fees
— CAISO sales
— transmission revenues

« Extraordinary events are removed
 No changes proposed
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Power Supply Modeling Methodology
Area 7 — Data Updates 60 Days Prior to Rates Going Into Effect

« Certain data updated 60-days prior to rates going into effect
— Wholesale natural gas and electricity prices
— Non-gas fuel prices (i.e., wood, coal)
— Incremental short-term contracts for natural gas and electricity
— 3" party transmission rates

* No proposed change
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2024 GRC Outcomes

« EIM sub-hourly modeling using PSE approach
* No 60-day update

* No forecast error adjustment

* Power supply modeling workshop
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EIM Sub-Hourly Modeling Methodology

5 Minute Analysis

Lock-in hourly electric

transactions and unit : :
commitment Re-dispatch plants with

5-minute VER/Load data

against 5-minute pricing
<Costdiﬁerence is EIM> to arrive at updated

2 power cost
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Power Market Prices in Power Cost Modeling




24

Exh. DCG-22
UE-260005-06, UE-260113
Page 24 of 36

Current Methodology for Gas Prices in Aurora

« Monthly forward prices

* Source: Intercontinental Exchange

* Method: 3-month average of each month’s forward prices
 Mean average error ~41%

Comparison of Method to Actual Recordeol Malin Gas Prices

Market Prices Mean Absolute Forep;st Erro
TradeDate | 1DAvg | 30DAvg | 90DAvg | Actual 1DAvg MDAvg'I Q0DAvVE
22-¥r. Avg. 4.63 4.64 4.65 4.40 1.20 1.23 1.28 B
2019-23 3.58 3.56 3.53 4.44 1.68 1.?4‘ 1.83
2009-23 3.64 3.64 3.66 3.62 1.05 108 \ 1.13A

« Proposal: move to 30-day forwards
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Current Methodology for Electric Prices in Aurora

« Monthly forward prices
* Source: Intercontinental Exchange
* Method: 3-month average of each month’s forward prices

Mean average error ~33%

Comparison of Method to Actual Recorded Mid-C Prices
Market Prices Mean Absolute Forecgs’t Error
TradeDate | 1DAve | 30DAvg | 90DAvg | Actual | 1DAvg | 30DAvg [/90DAve
2-yr.Avg. | 4181 4176| 4165| 3658 1014| 1033 1058 1

2019-23 51.70 51.33 50.30 49.86 14.83 15.36“ 15.96 | |
2009-23 36.84 36.73 36.53 33.17 9.76 10.01 I\ 10.37
N 7
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Why Do Electricity Prices Matter So Much?

« Market purchases and sales are valued by Aurora model
* As a surplus utility, we have large sale volumes

« Sales reduce power supply costs

« Sales revenues are greatly higher than in the past

Thermal Thermal
Fleet |Authorized| Share of
Year Value NPE Authorized

2018 17 98 17%
2023 63 108 58%
Current 366 175 209%

« Value affects hydro, VER and other resources equally
« Sales revenues now exceed all other power supply costs combined

« Power supply expense now very sensitive to errors in forecasting prices,
especially as it pertains to natural gas vs. electricity relationship
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Alternatives for Electric Price Forecasts

 Different forward price averages (e.g., 30- vs. 90-day average)
 Fundamental models (e.g., Avista IRP, S&P Global, E3, ES, Hitachi)
 Historical market heat rate multiplied by forward (Malin) gas prices
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Varying Averaging Periods Helps a Little

Mid-C Forecast Mean Average Error

1D Forwards
30D Forwards

90D Forwards (Current Method)

SO S2 S4 S6 S8 S10 S12 S14 S16 518

m2019-23 m2009-23
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Fundamental Models Appear Worse

Mid-C Forecast Mean Average Error

IRP *

Consultant

90D Forwards (Current Method)

S0 S5 510 $15 520 $25

B Without 2022 m2019-23

S30
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Historical Heat Rates Applied to Gas Price Is Promising
The “IMHR” Method

Mid-C Forecast Mean Average Error

53% Reduction in MAE
90D Forwards (Current Method) |J—

SO S22 5S4 S6 S8 S10 S12 S14 S16 518

H2019-23 m2009-23
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Translating Forwards to Hourly/Sub-Hourly

e Current Method
— Hourly prices: test period hourly shape applied to forward prices

— Intra-hour prices: BorisMetrics regression based on relationship of
PowerDex hourly and EIM ELAP (5-minute) data

* Proposed
— Hourly prices: no change
— Intra-hour prices: test year 5-min Avista ELAP to PowerDex hourly
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Translating Forwards to Hourly/Sub-Hourly

Period Historical Data Forecast Price (to Aurora)l
Step |Hour|Minute | ICE Daily | PowerDex | ELAP | PowerDex to ICE| ELAP to PowerDex| Month | Hourly [ 5-Min
0:00 1 5 28.63 20.00 | 18.24 69.9% 91%| 30.00 | 20.96 | 19.11
0:05 1 10 28.63 20.00 | 22.75 69.9% 114%| 30.00 | 20.96 | 23.84
0:10 1 15 28.63 20.00 | 22.57 69.9% 113%| 30.00 | 20.96 | 23.65
0:15 1 20 28.63 20.00 | 22.51 69.9% 113%| 30.00 | 20.96 | 23.59
0:20 1 25 28.63 20.00 | 22.53 69.9% 113%| 30.00 | 20.96 | 23.60
0:25 1 30 28.63 20.00 | 22.15 69.9% 111%] 30.00 | 20.96 | 23.21
0:30 1 35 28.63 20.00 | 22.13 69.9% 111%| 30.00 | 20.96 | 23.18
0:35 1 40 28.63 20.00 | 20.07 69.9% 100%| 30.00 | 20.96 | 21.03
0:40 1 45 28.63 20.00 | 18.95 69.9% 95%| 30.00 | 20.96 | 19.86
0:45 1 50 28.63 20.00 | 18.46 69.9% 92%| 30.00 [ 20.96 | 19.34
0:50 1 55 28.63 20.00 | 18.43 69.9% 92%| 30.00 [ 20.96 | 19.31
0:55 1 60 28.63 20.00 | 18.97 69.9% 95%| 30.00 [ 20.96 | 19.88
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Next Steps
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Next Steps/Future Meeting Topics

« Shift to IMHR for electricity prices How to address major outages

« Move to pro forma O&M on — Long Lake units 5+ years starting 2026
generation assets — Post Falls offline 2+ years
- Base retail revenue credit on Reset baseline for ERM filings

modeled prices « actual hydro vs. pro forma hydro
« Rolling 30-year median hydro « actual vs. pro forma prices

* Propose: ERM components review Hydro optimization modeling
— pass through items (100%)

Power supply model

— RECs « Aurora
— CCA « ADSS
- O&M « Plexos
— others? « spreadsheet
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Proposed Meeting Agendas

Meeting 2 Agenda (March 28, 2025)

* Hedging Plan — Informational/Overview — 90 min
* Revisit Meeting 1 Topics — 30 min

* Querying for Modeling Change Options — 15 min
* Next Steps — 15 min

Meeting 3 Agenda (April 29, 2025)

*  Other Power Supply Modeling Changes — 30 min
«  ERM Components Review — 45 min

* Modeling Options Review — 60 min

* Next Steps — 15 min

Meeting 4 Agenda (May 28, 2025)
* Review of Prior Meeting Topics
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Thank You

Exh. DCG-22
UE-260005-06, UE-260113
Page 36 of 36

AIVISTA




	2025 Power Cost Modeling Workshop Series�
	Proposed Meeting Agendas
	Goals of the Power Cost Modeling Workshop
	Sharing of Data During Workshop
	Overview of Energy Recovery Mechanism and Its Goals
	The Many Goals of the ERM
	What ERM Tracks
	Alternatives for Electric Price Forecasts
	ERM Volatility Example (2023)
	ERM History�
	Review of Agreed Upon Power Supply Methodology
	Power Supply Methodology
	Power Supply Modeling Methodology�Area 1 – Modeling Tool
	Power Supply Modeling Methodology�Area 2 – Source of Market Prices
	Power Supply Modeling Methodology�Area 3 – Pricing Methodology
	Power Supply Modeling Methodology�Area 4 – Hydro Modeling
	Power Supply Modeling Methodology�Area 5 – Valuing AECO-to-Malin Transportation Contract
	Power Supply Modeling Methodology�Area 6 – System Input Data
	Power Supply Modeling Methodology�Area 7 – Data Updates 60 Days Prior to Rates Going Into Effect
	2024 General Rate Case Outcomes
	2024 GRC Outcomes
	EIM Sub-Hourly Modeling Methodology
	Power Market Prices in Power Cost Modeling
	Current Methodology for Gas Prices in Aurora
	Current Methodology for Electric Prices in Aurora
	Why Do Electricity Prices Matter So Much?
	Alternatives for Electric Price Forecasts
	Varying Averaging Periods Helps a Little
	Fundamental Models Appear Worse
	Historical Heat Rates Applied to Gas Price Is Promising�The “IMHR” Method
	Translating Forwards to Hourly/Sub-Hourly
	Translating Forwards to Hourly/Sub-Hourly
	Next Steps
	Next Steps/Future Meeting Topics
	Proposed Meeting Agendas
	Thank You



