
Best Practices in Integrated 

Resource Planning

Juan Pablo “JP” Carvallo | Staff Scientist | LBNL

April 16, 2026

MO PSC IRP Workshop

1



Best Practices Report

Today’s webinar will discuss selected content of a 
report published by Synapse Energy Economics and 
Berkeley Lab, available here.
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https://emp.lbl.gov/publications/best-practices-integrated-resource


Agenda

• What is IRP and where are 
IRPs used?

• Review of best practices

▪ Stakeholder 
engagement

▪ Model inputs

▪ Scenario design

▪ Modeling tools

▪ Evaluating portfolios 
and presenting results

▪ Action plan and other 
proceedings
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Introduction to IRP
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What is IRP?

• Integrated Resource Plan – The process, the plan, the 
document

• An IRP is a plan that seeks to find an optimal 
combination of resources, from among supply and 
demand-side options, to satisfy future energy service 
demands in an economic and reliable manner

• Used primarily in vertically integrated states, where 
utilities are responsible for meeting their customers’ 
energy and capacity needs

• IRPs provide an opportunity to engage stakeholders and 
regulators in long-term planning decisions

• A properly executed IRP results in a transparent report 
and a clear short-term action plan

IRPs generally seek to 

find the least-cost 

resource plan subject 

to:
• Reliability requirements

• Regulatory 

requirements

• Operational constraints

• Market factors

5



Stakeholder engagement
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Engaging stakeholders

• Design an inclusive process that balances access and transparency with reasonable time 
commitments

– Intentionally establish process norms to collect and respond to feedback

– Remove barriers to participation

– Prioritize transparency

• Provide modeling files and other information to allow technical stakeholders to replicate 
modeling outcomes and develop alternative portfolios

– Input data

– Explanations of how the utility used input data and values

– Spreadsheets used for pre-processing and post-processing of inputs and results

– Software licenses paid for by the utility

Best Practice 1. Use an inclusive stakeholder process

Best Practice 2. Engage technical stakeholders in IRP modeling
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Model Inputs - 
Load and DER forecasting
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Load and DER forecasting

• Best practices in this section of the report 
cover four key topics

– Develop a load forecast for the 
expected future

– Incorporate load flexibility into 
electrification forecasts

– Plan ahead for large load growth

– Transparently represent distributed 
generation and storage

PV (left) and EV (right) forecasts from PGE’s 2023 IRP
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Flexibility and DER forecast

• Integration of demand-side resources into forecasts with transparent characterization and 
modeling of flexibility, distributed generation, and storage

• Best practices

– Traditional demand response remains in the market potential study; EV and heat pump 
flexibility modeling based on realistic assumptions for control and behavior

– Separately forecast adoption of DER over time and space, as well as modeling DER 
operation. Adoption and operation follow economic logic, but are strongly influenced by 
policy, regulatory, and retail rate incentives

– Adoption: Propensity of adoption method; operation does not have a best practice → 
scenarios

– Do not “hide” the DER forecast with the load forecast

– If a distribution system plan is available, ensure the IRP uses the same assumptions and 
outcomes

Best Practice 9. Incorporate load flexibility into electrification forecasts

Best Practice 11. Transparently represent distributed generation and storage
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Model Inputs - 
Supply-side resources, markets, 
fuel and transmission
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Supply side resources
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Best Practice 12. Use accurate assumptions for the costs of 

new resources

Best Practice 14. Include realistic assumptions about 

resource availability timing

Best Practice 16. Model all avoidable forward-going resource 

costs

Best Practice 13. Represent the full cost and risk of 

advanced technologies

Best Practice 15. Limit renewable integration cost adders

Best Practice 17. Model battery energy storage options

Best Practice 18. Be consistent in treatment of emerging 

technologies

Resource cost and timing 

Emerging technologies



Market, fuel, transmission 
inputs
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Best Practice 23. Use reasonable market interaction assumptions, assessing and 

balancing risk of market exposure and efficiency gains of market participation

Best Practice 24. Model fuel supply limitations

Best Practice 25. Evaluate the impacts of gas price volatility and coal supply 

constraints

Market assumptions

Fuel supply and price volatility

Best Practice 26. Consider transmission alternatives and infrastructure expansion

Best Practice 27. Properly justify bulk power system interconnection costs and 

constraints

Transmission considerations



Designing Scenarios and 
Sensitivities
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Scenario and sensitivity design

• Best practices in this section of the report 
cover:

– Setting up a good base case

– Designing scenarios to evaluate 
uncertainty, risk, and regulatory 
factors

Definitions 

• A scenario represents a change to major 
assumptions and tends to portray a world or future 
that looks markedly different from base assumptions.

• A sensitivity changes a single key input to 
understand how that input affects or drives results, 
often across multiple scenarios. The goal of a 
sensitivity is to understand how sensitive the results 
are to a single variable.
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Considerations when designing scenarios and sensitivities

Modeling a full, comprehensive range of uncertainties vs. 
producing clear, informative results

Balancing stakeholder requests with utility priorities and 
commission requirements 

Minimizing shareholder risks vs. minimizing ratepayer costs 

Planners often face challenges during the scenario design process, including:
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Best practices for designing scenarios and sensitivities

Best Practice 28. Model a base case that allows for easy comparison

• Focus on developing a range of scenarios that evaluate real and likely futures.

• Scenarios that evaluate extreme themes or views may be interesting, but are ultimately 
not likely to provide useful information for IRP purposes.

Best Practice 29. Design scenarios to evaluate uncertainty and risk 

• Thoughtfully develop a base scenario and ensure that all subsequent scenarios and 
sensitivities are internally consistent so that results can be readily compared across them.

• This does not preclude resource planners from intentionally designing scenarios that 
deviate from the base scenario in a clear manner to evaluate the impact of different load 
forecasts or cost assumptions.

17



Regulatory compliance

• IRP is about selecting a least-cost, least-risk plan subject to compliance with reliability 
and regulatory constraints.

• Best practice is to model all final, proposed, and likely regulations to allow time for 
proactive planning and identification of no-regrets actions.

• Modeling compliance as a single alternative scenario and not in the base case limits the 
utility’s ability to plan for a future with the regulations in place.

• While there may be uncertainty, planners can analyze alternative futures with varying 
levels of regulations in other scenarios or sensitivities.

• Assuming that proposed environmental regulations will not exist in the future can lead to 
costly decisions and delays.

Best Practice 30. Plan for and incorporate important regulatory factors
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Models
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Running the models

• Best practices in this section of the 
report cover:

– Choosing and calibrating 
capacity expansion and 
production cost models and 
using them iteratively

– Selecting geographic and 
temporal scales for both models

– Letting models optimize, 
including retirement decisions

– Capturing the value of energy 
storage

– Using stochastic approaches for 
robust portfolio creation

Best Practices 31–40
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Best practices for modeling

• Ensure capacity expansion and production cost 
models are state-of-the-art

• Select spatial and temporal scales thoughtfully, 
including (i) temporal granularity and (ii) planning 
horizon 

• Calibrate both models!

• Let optimization models optimize

– Don’t force build decisions unless resources 
are under construction

– Don’t force resource retirement decisions 
unless testing specific scenarios

• Use stochastic approaches for robust portfolio 
creation

• Use models iteratively
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Resource adequacy

• Robust recent body of work with technical practices for RA assessments

• Iteratively run capacity expansion and reliability models to refine planning reserve margin and test 
it

– Use this link to develop synchronized capacity accreditation frameworks to be used in 
crediting portfolios

– Consider seasonal PRM and capacity accreditation (e.g. MISO)

• Apply consistent capacity accreditation methods, using ELCC or other modeled/hybrid methods for 
all resources away from equivalent forced outage rate demand (EFORd) or capacity factor methods 
for fossil fuel resources.

• Regional perspective for RA that captures actual neighboring dependence (e.g. PNM and Puget 
Sound Energy) to prevent excessive conservatism and cost → assess leaning on the system

Best Practice 3: Link resource adequacy assessments with resource planning

Best Practice 4: Include realistic assumptions about resource availability timing

Best Practice 5: Model all avoidable forward-going resource costs
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Results Evaluation
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Valuing and comparing plans

• At the outset of the IRP process, define core metrics that are aligned with 
region-specific needs and goals to avoid skewing results towards a 
predetermined outcome

• Collaborate with stakeholders and regulators when defining metrics
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• Devi Glick

Best Practice 41. Use appropriate metrics to evaluate IRP results

Example:

• AES Indiana developed the 
evaluation categories for its IRP 
scorecard based on a set of pillars 
for electric utility service defined 
by a task force created by the 
Indiana General Assembly



Benchmark results

When developing input assumptions and analyzing results, utilities can see how 
inputs and results of neighboring or similar utilities compare to each other. If there 
are major differences, these can be justified or explained to stakeholders.

Examples:

• As part of its 2025 IRP process, Tennessee Valley Authority hired a consultant to 
review its 2019 IRP and benchmark it against peer IRPs to identify key themes and 
trends to consider in the current IRP.

Tools:

• LBNL maintains a Resource Planning Portal that allows users to benchmark 
planning assumptions across jurisdictions.

Best Practice 43. Benchmark inputs and results to other utilities
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It is important to select a 
preferred portfolio to guide 
near-term actions such as 
procurement. 

Without a preferred portfolio, it is 
challenging for stakeholders and 
regulators to focus their feedback 
and oversight

The utility’s selection of a 
preferred portfolio does not 
necessarily tie the utility to that 
portfolio, especially if conditions 
change

Preferred portfolio selection

Source: Tucson Electric Power 2023 IRP



The Action Plan

• Best practices - A well-developed Action Plan includes:

– Individual identification of assets to be procured or requests for proposals (RFPs) to be 
designed, including capacity needs, location, and timing

– Identification of outstanding analytical aspects of the IRP that will continue to be 
studied in the near-term, either because new information may be available soon or 
because it will inform a procurement decision 

– List strategies to comply with near-term regulatory mandates and targets

Image source: https://medium.com/@TheBold/the-power-of-an-action-plan-6490791131a

• The Action Plan serves as the basis for utility implementation of the 
preferred portfolio

• The Action Plan requires utilities to clearly explain proposed 
procurement decisions, business development, and analysis needs 
for the near-term, anywhere between 1–4 years

Best Practice 46. Use IRP results to inform an Action Plan and utility 
procurement practices
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Contact information

Juan Pablo “JP” Carvallo

jpcarvallo@lbl.gov
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Disclaimer 
This document was prepared as an account of work sponsored by the United States Government. While this document 
is believed to contain correct information, neither the United States Government nor any agency thereof, nor The 
Regents of the University of California, nor any of their employees, makes any warranty, express or implied, or assumes 
any legal responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific 
commercial product, process, or service by its trade name, trademark, manufacturer, or otherwise, does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by the United States Government or any agency 
thereof, or The Regents of the University of California. The views and opinions of authors expressed herein do not 
necessarily state or reflect those of the United States Government or any agency thereof, or The Regents of the 
University of California. 

Ernest Orlando Lawrence Berkeley National Laboratory is an equal opportunity employer. 

Copyright Notice
This manuscript has been authored by an author at Lawrence Berkeley National Laboratory under Contract No. DE-
AC02-05CH11231 with the U.S. Department of Energy. The U.S. Government retains, and the publisher, by accepting the 
article for publication, acknowledges, that the U.S. Government retains a non-exclusive, paid-up, irrevocable, worldwide 
license to publish or reproduce the published form of this manuscript, or allow others to do so, for U.S. Government 
purposes
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