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PRiSM Model Overview

James Gall, Manager of Resource Planning
2025 Electric IRP, Technical Modeling Workshop
June 25, 2024



What is PRiSM?

• Preferred Resource Strategy Model

• Mixed Integer Program (MIP) used to select new resources to 
meet resource needs of our customers

The user interface

The solver interface

The solver
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What is new in PRiSM for this IRP?

• Added simplified natural gas LDC system to objective function
– Model has option to electrify gas customers

– Impacts to gas/electric system cost and loads are included

• Changed Demand Response options to be valued as a reduction 
to load rather than a resource

• Includes minimum flexible resource constraint from VER study

• Add new “indicators” – job growth and resource diversity metrics
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Objective Function

Minimize: (WA “Societal” NPV2026-45) + (ID NPV2026-45) + (NG LDC NPV2026-45)

Where: 
WA NPV2026-45 = Market Value of Load + Existing & Future Resource Cost/Operating Margin + Social Cost of Carbon + EE TRC + NEI

ID NPV2026-45 = Market Value of Load + Existing & Future Resource Cost/Operating Margin + EE UTC 

NG LDC NPV2026-45 = Market Value of Load + Existing & Future Resource Cost/Operating Margin

Subject to: 
Generation/Gas Supply Availability & Timing

Energy Efficiency Potential

Demand Response Potential

Monthly Peak Requirements

Monthly Energy Requirements

Monthly Clean Energy Targets

Optimization Tolerance: 0.00001 or 1,500 seconds (Note: certain studies longer solution times allowed)
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Optimized Cost vs. Actual Costs

• Objective function includes social 
costs that are not part of utility 
revenue requirement.

• This is used for resource 
optimization only.

• Social costs may include:
– Energy Efficiency 

• TRC

• Non-energy impacts

• Power Act 10% adder

• T&D Savings

– Social Cost of Carbon

• Actual costs illustrate expected cost 
ratepayers will pay.

• Estimate annual revenue 
requirements.

• Estimate average rates.
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Aurora Integration

• Aurora’s price forecast and 
resource dispatch are inputs into 
PRiSM.

• Each supply resource’s 
operations is included by iteration.
– Includes MWh, GHG, Revenue, Fuel 

Cost, VOM costs.

• Avista load and existing 
contracts are also entered in 
totals.

• Energy efficiency load shapes are 
marked to market and used for the 
energy value of these programs.

• Demand response options are not 
modeled in Aurora, but use hourly 
price results for a market value.
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Energy Efficiency

Washington
• AEG provides EE potential by year and program

– Monthly peak savings

– Monthly energy savings

• Electrical savings are grossed up for T&D losses

• Benefit of T&D Capital Avoidance ($25.38 per kW-yr)

• Total Resource Cost (TRC) test

• Add value for non-energy impacts by measure

• Power Act 10% adder for energy and capacity value

• Social Cost of Carbon using regional incremental 
emission rates per MWh

• Included in L&R constraints to avoid new supply 
resource options

Idaho
• AEG provides EE potential by year and program

– Monthly peak savings

– Monthly energy savings

• Electrical savings are grossed up for T&D losses

• Benefit of T&D Capital Avoidance ($25.38 per kW-yr)

• Utility Cost Test (UCT) for cost effectiveness

• Included in L&R constraints to avoid new supply 
resource options
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Demand Response

• Programs available in each state determined by AEG.

• AEG estimated capital amortized over 5 years and a levelized cost is created by combining 
the O&M costs.

• Projects must ramp in over time.

• Energy arbitrage and savings will be included using hourly optimization model.
– 10% preference adder included for Washington.

• QCC is 100% for 6 hours of reduction. 
– QCC is reduced by 20% by 2045

• Planning margin is added to QCC value to evaluate resource as a load reduction rather a resource.
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Supply-Side Options

• Uses levelized fixed and variable costs for potentially owned resources (i.e., 
natural gas, storage).

• Uses PPA $/MWh or $/kW-yr costs for resources.

• All generation costs are available on the IRP website.

• Resources must be added in increments of probable size of actual 
acquisition- not any value- this assumption can increase cost or change 
resource strategy.

• Resources requiring a “pipeline” have surrogate pipe/storage costs included.
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Transmission

• Resources have either a capital investment or a wheeling charge.

• Locations with transmission constraints with large buildouts have a lower cost 
transmission charge until the constraint is triggered creating a higher transmission 
charge.
– For example: For wind resources, the first 500 MW can be added at $24/kW then must pay $258 

million for next incremental wind addition.
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Equity Provisions For Washington

• Non-Energy Impacts are included in the optimization
– Energy efficiency, emissions costs (direct/indirect), safety, induced economic operations

– Induced economic growth from construction is not included except for a “cost” on out of 
state resources 

– Maximum Benefit Scenario will have all costs on local resources (27% of CAPEX) 

• Named Community Fund Constraints
– $2 million per year must be spent on Low Income Energy Efficiency above cost effective 

selections

– $400,000 minimum DER solar/storage investment above cost effective values

• Customer Benefits Indicators are an output of the model
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ARAM – Avista Resource Adequacy Model

Mike Hermanson, Senior Power Supply Analyst
Electric IRP, TAC Technical Modeling Workshop
June 25, 2024

Resource Adequacy Modeling



Overview

• Purpose of the Avista Resource Adequacy Model (ARAM) is to use Monte Carlo analysis 
techniques to test the ability of a set of resource’s ability to meet load and reserve 
requirements.

• The model is run at an hourly time step.  At each time step generators are called upon to meet 
load and reserve requirements, subject to unique constraints of each generator type, e.g. how 
much generation is available for a specific water year for a specific month or how much 
generation is available during a hot summer afternoon from a combined cycle CT.

• There is a range of input data that is selected at random:

• Water year

• Load year

• VER production

• Forced outages
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Modeling Framework

• Excel based model with VBA code and linear optimization Excel Add-
in What’s Best!
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Hydro generation 
– Run of River

Thermal 
generation

Renewable generation 
capacity and profile

Load

Renewable generation based on 
wind speed that is random 
number that is auto correlated 
and influenced by temperature

MarketHydro generation 
– Storage

Non-Dispatchable 
Generation

Dispatchable 
Generation

Linear optimization to solve for 
least cost way to serve load on 
an hourly basis

Contracts

Market price is estimated based 
on regression dependent on 
month, day of the week, hour, 
hydro conditions and load

Storage hydro dispatched 
based on hydro year, market 
price, load, and storage and 
flow constraints

Thermals dispatched against 
market based on heat rate, 
fuel price and load. Capacity 
is dependent on daily 
temperature

Run of river generation 
based on hydro year

Reserves

Model output:
Market purchases on an 
hourly basis required to 
serve load and any hours 
where there is a loss of load

All resources subject to 
availability logic that 
randomly assigns outages 
based on assigned 
probability of occurrence

Battery



Modeling Framework - Hydro
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Storage Hydro – Optimizes Dispatch to constraints

Water Year – selected randomly provides monthly MW available

Run of River uses monthly 
amounts for specific water year



Modeling Framework - Thermal
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Thermal output is temperature dependent, therefore the capacity 
available is dependent on the temperature year selected

A regression model produces a market price and 
thermals are dispatched to that price



Modeling Framework - Wind
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VER production is based on each projects capacity and then specific hourly 
values are correlated to temperature and autocorrelated hour to hour.



Modeling Framework - Load
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Hourly load values are developed in a separate regression model that produces hourly loads based on temperature, 
day of week, holiday vs non-holiday, etc.



Reserves
• Spin and non-spin reserves are based on generation, load, 

regulation, and flex ramp for VERs.  Reserve requirements are 
calculated on an hourly basis and optimization is utilized to 
determine how reserves are met.
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Operations
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• Operations sheet brings all of the pieces together to determine if load 
and reserves have been met.

• Includes market purchases and sales, demand response, contracts,



Analysis Approach

• Utilizes Monte Carlo Methods
• Run 1,000 simulations of 1 year at an hourly time step.
• Determine how many time during the simulation there was a loss of load or 

reserve requirements could not be met.
• Calculate Metrics:

- LOLP – Loss of Load Probability: Calculated by counting the number of iterations where there is 
unserved load or unmet reserves and dividing by the total number of iterations.

- LOLE – Loss of Load Expectation: Calculated by counting the days where there is unserved 
load or unmet reserves and dividing by the total number of iterations.

- LOLEV – Loss of Load Expected Events: Calculated by counting the number of consecutive 
blocks of unserved load or unmet reserves and dividing by the number of iterations.

- LOLH – Loss of Load Hours: Calculated by summing the number of hours with unserved 
load or unmet reserves and dividing by the total number of iterations.

- EUE – Expected Unserved Energy: Calculated by summing all of the unserved MWhs over 
the study period and dividing by the number of iterations.  Two versions are presented one 
with unmet reserves and one without.

10


	2025 IRP TAC Technical Modeling Workshop Agenda
	2025 Electric Integrated Resource Plan
	Topic          Staff


	PRiSM Model Overview
	2025 Technical Modeling Workshop - ARAM Model
	Resource Adequacy Modeling
	Overview
	Modeling Framework
	Modeling Framework - Hydro
	Modeling Framework - Thermal
	Modeling Framework - Wind
	Modeling Framework - Load
	Reserves
	Operations
	Analysis Approach


