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 Earth Scientist, Level 4
» 12.5 years with PNNL

= ° Research Interests

« Weather impacts on power systems
IM3, GODEEEP, FORESIGHT

* Energy system planning
« GDO, NTPS, NAERM, WOW-TS

* Open science
MSD-LIVE

|« Personal Interests

« Shannon, Grant (7), and Reid (5)!
Baseball

Optimized wine and BBQ pairings

Non-fiction books (biographies, military history,
and other things Shan considers boring)
Running
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Key Tools: TGW and TELL

The Thermodynamic Global
Warming (TGW) simulations were
a joint effort between the IM3 and
HyperFACETS projects. The TGW

data is actively leveraged in a
half-dozen DOE Office of

Electricity projects examining

extreme weather impacts on the
electric grid.



7 Key Tools: TGW and TELL
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Projects like the National Transmission Planning Study
(NTPS) used the historical and future TGW dataset
along with the TELL model to test the resilience of their
projected system to extreme weather events.

Maximum Heat Wave Temperature: 22-Jul to 28-Jul 2018

Click or tap here to enter text.

National Transmission Planning
Study: Stress Analysis
March 2024

2-m Air Temperature (°F)

Konstantinos Oikonomou, Kyle Wilson, Mark Weimar, Abhishek Somani,
Casey D. Burleyson, Cameron W. Bracken, Fernando Bereta dos Reis,
Nathalie Voisin

Pacific Northwest National Laboratory

B&R Code: TF0000000-05300-3123796
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The West Coast Offshore Wind
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7 Policy Studies Can Inform Basic Science

standard is to establish Extreme Weather Planning

transmission system planning Standard

: O,
performance requirements to
R2. Each Planning Coordinator shall identify the zone(s) to which the Planning Coordinator
d eve IO p a B UI k Powe r Syste m belongs to under Attachment 1 and shall coordinate with all Planning Coordinators
within each of its identified zone(s), to identify one common extreme heat benchmark
- 1 temperature event and one common extreme cold benchmark temperature event for
( B PS ) th at WI I I O pe rate re I I a b Iy each of its identified zone(s) when completing the Extreme Temperature Assessment.
. The benchmark temperature events shall be obtained from the benchmark library
d u rl n g extre me h eat a n d extre me maintained by the ERO or developed by the Planning Coordinators. Each benchmark
temperature event identified by the Planning Coordinators shall: [Violation Risk

CO I d te m p e ratu re eve n tS i 7 Factor: High] [Time Horizon: Long-term Planning]

2.1. Consider no less than a 40-year period of temperature data ending no more than
five years prior to the time the benchmark temperature events are selected; and

2.2. Represent one of the 20 most extreme temperature conditions based on the
three-day rolling average of daily maximum (heat) or daily minimum (cold)
temperature across the zone.

Wan, H., C. Burleyson, and N. Voisin, 2026: What technical choices matter to characterize thermal events in support of
bulk power grid reliability studies? Earth’s Future, 14, e2025EF006623, https://doi.org/10.1029/2025EF006623.

Burleyson, C., N. Voisin, O. Anderson, H. Wan, and C. Bracken, 2026: Characterizing diversity in heat wave and cold
snap responses for assessing grid reliability. Submitted to Applied Energy — April 2026.




\‘s’f/ We created a catalogue of heat wave and cold
Northw snap events for every region from 1982-2019

Northwest
Heat Wave Events in PJM Interconnection
1982-2019, N=101

The thermal events in the catalogue have significant variability in severity,
time of year, spatial extent, and duration.
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understand how the events impacted the grid

Production Cost Model (PCM) Simulations

Hourly meteorology was converted into
coincident hourly load, wind, solar, and
hydropower potential

We projected all variables onto the WECC
2032 ADS system to reflect how the event
might impact a future version of the grid

Hourly simulations were conducted using
GridView to measure the grid’s response
to the events
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a) Regional Peak Demand b) Interconnection Peak Demand c) Regional Imports
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Hannah Bloomfield, Newcastle University, https://hcbloomfield19.qgithub.io/
Grant Buster, NLR, https://research-hub.nir.gov/en/persons/grant-buster/
Michael Craig, University Michigan, https://www.assetlab.org/

i . Delavane Diaz, EPRI, https://esca.epri.com/research-staff/delavane-diaz/

e - Ana Dyreson, Michigan Tech, https://www.mtu.edu/mechanical-
98 aerospace/people/faculty/dyreson/

:;:vE gt . Jordan Kern, NC State, https://ise.ncsu.edu/people/ikern/

| « Josh Rhodes, UT-Austin, https://www.me.utexas.edu/people/faculty-
i directory/rhodes

« Hari Sundar, NLR, https://research-hub.nlr.gov/en/persons/hari-sundar/

» Julia Szinai, LBNL, https://climatesciences.lbl.gov/profile/jszinai/

 Nathalie Voisin, PNNL, hitps://www.pnnl.gov/people/nathalie-voisin

= ° Tom Wall, ANL, https://www.anl.gov/profile/thomas-a-wall
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 Basic to applied is a loop not an arrow. We can learn things by propagating
knowledge in both directions. This is our superpower.

B - \Veather is complex. The grid is complex. Your weather-to-grid science
I questions should reflect this.

. » Applied offices don't typically care about papers. This impacts rewards.
} * There are different expectations surrounding fidelity when $B are at stake.

Sl - \our tools are more flexible than you think. If you expand your network, you
s Might find new, impactful ways to apply them.

“I don't care about what
anything was designed to do,
| care about what it can do.”
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