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Depending on the hurricane, the total number of
scenarios can be large

The probability of each scenario can be calculated from
component failure estimations
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Preventive Power System

Operation

e Stochastic optimization Fvaluation
— Scenarios: unplanned line outages
— Load shedding is penalized by a MethOd
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* Test system: |EEE
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Results: Reliability Improvement
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Results: Reliability versus Cost

Cost Increase M Reliability Improvement

80%

60%

40%

0%
Harvey | Harvey Il Irmall Irmalll

6/20/18 FERC Software Conference 2018 15



Conclusions

 Predictable weather-related natural hazards are the
cause of about half of the blackouts in the US.

e Weather forecast data can be used to estimate
component damage likelihood.

* Component damage estimations can be used to guide
preventive operation.

* The simulation results confirms the effectiveness of our
integrated platform in substantially reducing power
outages.

* Appropriate integration of weather forecast data
within power system operation can enhance system
reliability.
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Discussion and Future Work

* Stochastic optimization was used in this work:
— Computationally demanding

— Power system operation software by in large use
deterministic models

— We are currently working to develop proxy
deterministic rules that:

e Capture the majority of stochastic optimization
* Do not substantially add to the computational burden
* The framework is general and can be applied
to other weather hazards such as ice storms.
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