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RPP Origins: Wilkerson et al. (2014)

 Comprehensive review of Western U.S. integrated 
resource plans (90% of Western U.S. elec. sales)

 Evaluate plant retirements; load, DSM, and generation 
mix forecast; risk categories and assessment techniques.

 Reported inconsistency and lack of clarity in information 
included in IRP:

 Nominal vs available capacity

 Real vs nominal dollars for fuel, carbon, and capital costs

 Proprietary forecast data for fuels, electricity, or others

 Absence of DSM data, especially for smaller LSEs
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RPP Origins (cont.)
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Type 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 Exposure⁶

Natural Gas

Electricity

Coal

Other Fuels

Load

DSM

PHEV / EV

Smart Grid

Hydro

Wind

Solar

Other Renew.

Existing Gen.³

GHG

Other Spec.

Water⁴

RPS/REC/CES⁵

Contracts

Transmission

Generation

key: Scenario or Sensitivity Analysis notes: ¹

Probabilistic Analysis ² Risk to construction time or cost overruns

Scenario/Sensitivity  and Probabilistic ³

Not identified in plan ⁴ Risk to water contamination or exceeding use limits

Plan not available ⁵

Aggregate of perceived exposure to risk

⁶

Category

Risk

All LSEs considered traditional future generation resources, so not summarized here

LSE considered changes to existing generation such as early retirements or upgrades

LSE considered some form of energy mix compliance or credit including Renewable Portfolio 

Standards, Renewable Energy Credits, Clean Energy Standards, Installed Tax Credits, Production 

Data bar is sum of counts for the number of LSEs that addressed risk in their portfolios. One count 

for the use of Scenario or Probabilistic Analysis; two counts for those that considered both.

Demand

Price

Technology

Construction²

Credit

Compliance

Supply¹
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Resource Planning Portal

Resource Planning Portal is a free, web-based tool that 
allows users to:

(1) Input long-term electric utility planning information in a 
consistent format

(2) Benchmark planning assumptions across jurisdictions and load 
serving entities (LSE) and

(3) Visualize and output results in a standardized format for 
deeper analysis.

5



E NERGY T ECHNOL OGI ES ARE A E NERGY AN AL YSI S AND E NVI RONM ENT AL I M PACT S D I V I S I ON

Landing page: http://resourceplanning.lbl.gov
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Entering a new plan
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Input plan - Data entry
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Input plan – Load and DSM forecasts
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Input plan – Supply side resources
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Input plan – Costs and environmental assumptions
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Upload IRP documents
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View/download data—loads and resources (L&R) table
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View/download data: charts
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View/download data: maps
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RPP statistics

 126 plans uploaded (goal=150)

 2003 to 2018

 Load serving entities:

 39 Western 

 7 Eastern

 8 Midwest

 ~1/3 U.S. installed capacity 
(>340 GW)

 22% of U.S. electricity retail 
sales (~820 TWh)

 ~200 registered users
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Resource Capacity (GW)

Coal 79.9

CCCT 68.1

SCCT 65.2

Nuclear 35.3

Hydro 37.3

Wind 14.5

Unknown/Other 9.2

Solar 5.0
Demand 
Response 8.8
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RPP Application: Planning to procurement

 In principle, IRP should lead to affordable and reliable 
electricity service through cost-effective and risk-
managed resource acquisition

 However, this premise has never been tested

 How do planned acquisitions compare to actual 
procurement?

 If planned and procured capacities are different…
 Why do they differ?

 What is the value of IRP?
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Method, sources, and sample of LSEs

18

Portland General

Electric

Los Angeles Water 

and Power

Avista

Puget Sound Energy
Northwestern

Idaho Power

Pacificorp

Seattle City Light

Sierra Pacific

Nevada Power

Pub Serv

New Mexico

Pub Serv Colorado
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More wind and less coal than originally planned
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Larger differences at the LSE level
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Differences explained by changing environments

 We find exogenous and endogenous sources of 
uncertainty

 Exogenous: Things generally beyond the control of the LSE

• Retail choice is a major source of uncertainty for the utility

• DSM programs performed better than anticipated

 Endogenous: Things that may be influenced by utility behavior 
or regulator

• Timing of procurement influenced by uncertain RFP processes

• Changes in RPS and DSM requirements explain higher acquisition of 
renewable resources and reduced load growth
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Weak link between planning and procurement

 We find no evidence that risk analysis information 
developed in selected IRPs was used to inform 
procurement levels, mix of resources, or buy vs. build 
decisions

 Value of new information is very high:

 Simulations/analysis for procurement decisions re-estimated 
with most recent available information

 Little or no reference to prior IRP or updated planning results 
when seeking procurement approval
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RPP application: Market transactions

 Investigate trends in short- and long-term market 
purchases by (mostly) vertically-integrated utilities

 Paper studies how market purchases are assessed in IRPs 
and a quantitative analysis of trends in their use

 For a sample of IRPs, we find that:

 Sophistication of market assessments vary widely, from a 
simple spot price forecast to a lengthy regional assessment

 Two thirds of LSEs do not include short-term transactions in 
their portfolios; half do not even include them as possible 
resources.
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RPP application (cont.)
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Forecast use of market purchases in IRP
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Actual use of market purchases
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Future work: Resource adequacy (RA) in the West

 Interviewees of market transactions paper commented 
on the need for a regional RA assessment

 In collaboration with Western Interstate Energy Board 
(WIEB), study will cover:

 Surveying existing RA modeling frameworks and tools

 Adapting the RPP to include all required data to perform RA 
calculations

 Develop an online resource adequacy assessment tool 
(part of RPP?) 
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For more information

 Resource Planning Portal:

 https://resourceplanning.lbl.gov/

 Integrated resource planning research

 Wilkerson, Jordan, Peter Larsen, and Galen Barbose. “Survey of Western U.S. Electric 
Utility Resource Plans.” Energy Policy 66 (March 2014): 90–103. 
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Term Load Forecasting Accuracy in Electric Utility Integrated Resource Planning.” 
Energy Policy 119 (August 1, 2018): 410–22. 

 Carvallo, Juan Pablo, Alan H. Sanstad, and Peter H. Larsen. “Exploring the 
Relationship between Planning and Procurement in Western U.S. Electric Utilities,” 
June 2017.

 Carvallo, Juan Pablo, Sean P. Murphy, Alan H. Sanstad, and Peter H. Larsen. “The use 
of market purchases by vertically-integrated U.S. electric utilities”, (forthcoming).

 Carvallo, Juan Pablo, Sean P. Murphy, Nan Zhang, Benjamin Leibowicz, and Peter H. 
Larsen. “The economic value of integrating distributed energy resources in electric 
utility resource planning”, (forthcoming).
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