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RISK-AWARE MARKET CLEARING



The Challenge



MISO Today



MISO Tomorrow



Increasing Prediction Error



End-to-End Risk Management



RAMC Datasets
‣ Time series (CUI)

– Load (LBA level) + wind (unit-level)
– 5min granularity, 04/2017 – 04/2019
– Weather data from USAF database (public)

‣ Optimization instances (CUI)
– Generator data + subset of transmission lines
– DA-SCUC: one week of data
– LAC: 672 instances

• 96 instances on 01/29/2019
• 572 instances on 09/15 – 09/20/2018



RAMC Datasets (RTE)



MISO Market Clearing Pipeline



Forecasting



Asset Bundling



Forecasting & Uncertainty quantification



Support points



Stochastic Formulations



Stochastic FRAC
Distribution of SFRAC optimality gaps at 40min (RTE, 2018)



Stochastic FRAC



Learning Optimization Proxies for Large-scale SCED

Loads,
renewable 
generation,

economic bids,
commitment
decisions …

SCED Optimization Model
Solved every 5 minutes

Optimal
energy/reserve

dispatch



Learning Optimization Proxies for Large-scale SCED

Loads,
Renewable 
generations,

Economic bids,
Commitment
decisions …

Machine Learning Model
Predict in milliseconds

Optimal
energy/reserve

dispatch



Learning Optimization Proxies for Large-scale SCED

• Limitations:
• Small academic test systems

• We focus on systems with 6,500 buses or more
• Industrial formulation
• Dataset from over simplified simulation;

e.g., only considers the change of loads
❌ spatio-temporal correlations of loads
❌ renewable generation
❌ economic bids
❌ commitment decisions



The Challenge

High variability in commitment decisions
• Annual seasonal patterns of the commitment 

decisions
• Total of 5380 different hourly commitments 

across 8760 hours in 2018
• Combinatorial explosion of commitment 

decision à adverse effect on ML model



Just-in-Time Learning Pipeline
D-1 Noon

4) Prediction



Just-in-Time SCED Learning



Just-in-Time SCED Learning



Just-in-Time SCED Learning

Up to 37% improvement for small
generators and 48% for medium
generators;

CTR have 0.59% and 0.34% MAPE
for medium and large generators;



Just-in-Time SCED Learning

• 4 orders of magnitude faster

Method Average Time Maximum Time

SCED Optimization ~16s 85s

CTR Model < 1e-3s < 1e-3s



Risk Assessment



Incremental Risk Assessment



Incremental Risk Assessment



SCED Risk Learning



SCED Risk Learning



SCED Risk Learning: Accuracy



SCED Risk Learning: Profiles



Conclusion

• Risk-Aware Market Clearing
• Forecasting and Uncertainty Quantification
• Dimensionality Reduction

• Asset Bundling and Support Points
• Stochastic Optimization
• Just-In-Time Machine Learning for Operations
• Real-time Risk Assessment


