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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.
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A TELL prOjECtS the evolution of - Seattle, WA _ Spokane, WA _ Boise, ID iy Helena, MT
hourly electricity demand in =& =" 2 S
response to Changes in 533?1(:@-09 June-17 § o0 § " §1Ji(r)we-og June-17
weather and climate _ Portiand, OR s Cheyenne, WY

= 800 s

A Based on a series of machine s ) %
learning models trained on T ramncnon BT e ™
historical demands and oo § Ew
meteorology gow CE e

A Output is projections of hourly a1 Losnacton CA s Salt Lake Gity, UT

. . < 1600
electricity demand at the = © E
county-, state-, and BA-scale  ~,. e i
that are conceptually and guooo——SemBeenSt Zsoo YR o g e
guantitatively consistent = - = =%

A Released as an extensively
documented open-source McGrath, C., C. Burleyson, Z. Khan, A. Rahman, T. Thurber, C. Vernon, N. Voisin,
code base: and J. Rice, 2022: tell: a Python package to model future electricity loads. Journal
https://github.com/IMMM-SFA/tell of Open-Source Software, 7(79) 4472, https://doi.org/10.21105/j0ss.04472

6



:'é/ Basic Science Can Inform Policy Studies

Northwest

NATIONAL LABORATORY

P%wt IINREL ENERGY

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

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

DOE Program Manager: Kelly Kozdras, Adria Brooks
110

Prepared for the U.S. Department of Ei
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U.S. Department of Energy, Grid Deployment
Office. 2024. The National Transmission Planning
Study. Washington, D.C.: U.S. Department of
'w Energy. https://www.energy.gov/gdo/national-
" transmission-planning-study. 7
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The West Coast Offshore Wind
S ARE IR NN E R TR REE T EEEEE Transmission Study (WOW-TS) used
1] SRR R AR IE IR AR RE R R4 IR OL. the TGW data and a variation of
100000 - EEFR R TR T TR TELL to push 43 years of weather
variability through their regional
resource adequacy analysis.
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7 Policy Studies Can Inform Basic Science

nThe p urpo S_'@OB'd—f NERC Approves New
standard Is to establish Extreme Weather Planning

transmission system planning ~ Standard

performance requirementsto ~ ©
R2. Each Planning Coordinator shall identify the zone(s) to which the Planning Coordinator
d eve IO p a B u I k P Owe 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

temperature event and one common extreme cold benchmark temperature event for

(B P S) th at WI I I O pe rate re I I ab 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 m e h ea_t an d extre m e maintained by the ERO or developed by the Planning Coordinators. Each benchmark
temperature event identified by the Planning Coordinators shall: [Violation Risk
C O I d t e m p e r a t u r e 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?Ear t h 0 s 14FeA0R5EF086623, 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 i April 2026.




\??‘/ We created a catalogue of heat wave and cold
snhap events for every region from 1982

Heat Wave Events in PJM Interconnection
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The thermal events In the catalogue have significant variabllity 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
Gri dView to measur e
to the events

t
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a) Regional Peak Demand b) Interconnection Peak Demand c) Regional Imports
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