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• Garrett Crowson

• BSEE, Arkansas Tech University

• Worked for SPP for 13 years

• Helped in development and implementation of Integrated 

Marketplace

• Worked on both markets and reliability sides of company

• Current role: Manager, Uncertainty Response Team

• Currently charged with identifying capacity risks to the 

Balancing Authority based on forecast uncertainty



• March 2018 
instantaneous wind 
penetration of BA load > 
60% with installed wind 
capacity over 17 GW

• Retirements of traditional 
resources

Changing 
Generation Mix

• Increases in installed 
variable energy 
resources created 
increased risk 
associated with 
forecast error

New 
Challenges • Operations staff evaluated 

near miss events and 
determined high risk 
situations could at times 
be detected in advance

Uncertainty 
Response Team

Uncertainty Response Team (URT)



Uncertainty Forecast Estimations



Capacity vs. Uncertainty



Jason Howard

Director Operations Risk 

Management

Uncertainty Management: 
Net Uncertainty Forecast and 
Dynamic Reserve



Components in Net Uncertainty Quantification

• For the Net Uncertainty Forecast and 
Dynamic Reserve application, MISO 
defines and quantifies the Net Uncertainty 
as the difference between Next-Day 
FRAC and Real-Time.

• MISO quantifies uncertainty of the 
following components

• Load

• Wind

• Solar

• Net Scheduled Interchange

• Generation Availability

A sample day of materialized uncertainty



• Leveraging the forecast information we already have and build a model for 
Net Uncertainty forecast

• Establish the relationship between materialized Net Uncertainty and 
corresponding historical forecasts of key components, including load, wind, 
solar, and weather

Net Uncertainty Forecast Strategy

Historical Forecasts Actual Net Uncertainty
MODEL



Net Uncertainty dashboard displays several key metrics



Applications of Net Uncertainty Forecast
A progress toward quantified, data-driven decisions to better manage uncertainty

Next-Day FRAC

Commitment Threshold Recommendation

• Reliability Assessment and Commitment 

process is conducted daily to ensure 

sufficiency resources are able to satisfy 

forecasted system conditions and reserve 

obligations for the next operating day.

• Assess optimized engine-executed 

Commitment solution against Threshold 

recommendation.

Short-Term Reserve (STR) 

Requirement

• STR is MISO’s rampable generation 

capacity product, co-optimized with 

energy and ancillary services products. 

• For addressing market-wide, sub-

regional and local short-term reserve 

needs (30-minute to 3-hour).

* STR Primer

To set the following requirements dynamically on a daily basis: 

https://cdn.misoenergy.org/Short Term Reserve Fast Facts - Primer530762.pdf


Set Next-Day STR requirements and commitment threshold recommendation 
based on uncertainty risk prediction (L/M/H) for Next-Day

Commitment threshold recommendation (% and MW)

• Low risk (green zone): 90% risk coverage (1.6 standard deviation) 

• Medium risk (yellow zone): 95% risk coverage (2.0 standard deviation)

• High risk (orange/red zone): 99% risk coverage (2.6 standard deviation)

Multi-day tracking

Next-Day implementation



MISO’s initiative is to build an Operations Uncertainty Platform 
that provides capability, flexibility, scalability to manage variability 
and uncertainty in Operations

• Transform MISO’s 

operations from a 

deterministic approach to a 

probabilistic approach

• Address pain points across 

ISOs/RTOs: automation 

and scalability; and no off-

the-shelf product

• Deployment and validation 

in MISO’s risk assessment 

and control room starting 

from year 1
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