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PROJECT OVERVIEW

* Objectives
— ldentify extreme weather scenarios across multiple historical and synthetic datasets
— Create a more robust weather-resilient transmission planning process
— Demonstrate the economic and reliability benefits of the new planning process

= Team

— ANL: Todd Levin (Pl), Connor Aghili, Seolhee Cho, Chunyong Jung, Jonghwan Kwon,
Neal Mann, David Sehloff, Jiali Wang

— EPRI: Katie Brennan, Caroline Draxl, Francisco Ralston Fonseca, Jing Peng, Eric
Swanger, Eknath Vittal

* Funding and Support
— DOE Office of Electricity, DOE Office of Critical Minerals and Energy Innovation
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WEATHER SCENARIOS AND EVENT SELECTION

Weather Scenarios weather2grid Event Selection

Hazardous Periods

ANL Hazard Index

EPRI Risk Screening

ANL ADDAZ2

Super-
ensemble
grid data

ANL Weather2Grid

EPRI QDM TMY/ScenRed

Representative Periods
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WE’RE CREATING A SUPER-ENSEMBLE FROM
THREE WEATHER DATASETS

ANL ADDA2 EPRI QDM Shift

= Argonne Downscaled Data Archive, = EPRI Quantile Delta Mapping (QDM)
Version 2 (ADDAZ2)

= Dynamical spatiotemporal downscaling

» ERA5/GCM—->WRF, North America, 0.036°
(=4 km), hourly (convection permitting)

= 80 weather year scenarios (historical and = 130+ weather year scenarios (historical
synthetic) and synthetic)

» Statistical temporal downscaling

» ERA5->GCM QDM, North America, 0.25°
(=28 km), hourly

Hypothesis: Leveraging historical+synthetic data and dynamical+statistical methods
better characterizes uncertainty and provides more robust assessments
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ADDA2 DOWNSCALED WIND SPEEDS ARE
HIGHER THAN ERAS...

ADDA2 (Downscaled ERA5) ERAS
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...LEADING TO SIGNIFICANTLY HIGHER

GENERATION

ADDA2 (Downscaled ERAS)
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OUTAGE SCENARIOS AND SCREENING

(From IRP/GEP)

Gen/Storage
. Super-ensemble
Expansion ,
. grid data
Scenario

A-LEAF Generation/Storage
Expansion

A-LEAF Reliability
Assessment

Risk Screening Tool

Add Gen./Storage
Capacity or Events

Reliable?
Adequate?

Weather-Informed
Scenarios

(To Transmission Expansion Planning)
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EXTREME WEATHER-INFORMED TRANSMISSION

EXPANSION PLANNING

(From Scenario Screening)
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PROGRESS AND FUTURE WORK

» Created or extracted =3 TB of weather data so far
» Converted 40 initial scenario years into grid data

» RiSC: reconfigured to ERCOT counties, identified initial hazardous
periods

» Validated synthetic 7k bus ERCOT system model power flows in A-
LEAF

* In progress
— Screening weather scenarios with ANL Hazard Index methods
— Enhanced validation of load and generation models
— Transmission expansion simulations

#T7% s DEPARTMENT Argonne National Laboratary is a

e Y U.5. Department of Energy laboratory A

'x@;‘ of ENERGY  managed by UChicage Argonne, LLC. rgo n ne
NATIONAL LABORATORY



https://electricgrids.engr.tamu.edu/texas7k/

NOTICES

License

The submitted manuscript has been created by UChicago
Argonne, LLC, Operator of Argonne National Laboratory
(“Argonne”). Argonne, a U.S. Department of Energy
Office of Science laboratory, is operated under Contract
No. DE-AC02-06CH11357. The U.S. Government retains
for itself, and others acting on its behalf, a paid-up
nonexclusive, irrevocable worldwide license in said article
to reproduce, prepare derivative works, distribute copies
to the public, and perform publicly and display publicly, by
or on behalf of the Government. The Department of
Energy will provide public access to these results of
federally sponsored research in accordance with the DOE
Public Access Plan. http://energy.gov/downloads/doe-
public-access-plan
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This information was prepared as an account of work
sponsored by an agency of the U.S. Government. Neither
the U.S. Government nor any agency thereof, nor any of
their employees, makes any warranty, expressed or
implied, or assumes any legal liability or 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. References herein to any specific commercial
product, process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or
favoring by the U.S. Government or any agency thereof.
The views and opinions of authors expressed herein do
not necessarily state or reflect those of the U.S.
Government or any agency thereof.
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QUESTIONS?

W. Neal Mann, PhD

Principal Energy Systems Engineer
Argonne National Laboratory
wmann@anl.gov

https://www.anl.gov/profile/neal-mann

S. DEPARTMENT Argonne National Laboratory is a

U.S. Department of Energy laboratory Ar On ne 6
f ENERGY managed by UChicago Argonne, LLC.

NATIONAL LABORATORY




	Slide 1: Enhancing Weather-Informed Transmission Planning: Augmenting Workflows with Multiple Hazardous Events
	Slide 2: Project Overview
	Slide 3: Weather Scenarios and Event Selection
	Slide 4: We’re Creating a Super-Ensemble from Three Weather Datasets
	Slide 5: ADDA2 Downscaled Wind Speeds Are Higher than ERA5…
	Slide 6: …Leading to Significantly Higher Generation 
	Slide 7: Outage Scenarios and Screening
	Slide 8: Extreme Weather-Informed Transmission Expansion Planning
	Slide 9: Progress and Future Work
	Slide 10: Notices
	Slide 11: Questions?

