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Off-Peak Exuberance vs. Peak Reality - TX (7/19)

Total Power Demand

Installed Wind Capacity in Texas ~24 GW

10 Wind Generation
Solar Generation
0

7/10/2019 7/11/2019 7/12/2019 7/13/2019

ERCOT Load and Generation in GW

Source: Life:Powered (based on ERCOT market data)(2019)




Off-Peak Exuberance vs. Peak Reality - TX (8/19)
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Dodgmg a Bullet Last Summer: August 12 - 18, 2020
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Aug. 14: Total demand =
73,740 MW at 4 PM

Demand served by gas,
coal, and nuclear =
67,129 MW at 4 PM

Compare to Aug. 13,
2019 emergency, where
gas, coal, and nuclear
served 68,268 MW

Add 2,500 MW of
demand (pre-COVID
forecast) or 1,500 MW
less wind (as on Aug.
18), and TX would have
had a major emergency.



The Bullet Hit This Time: February 15-17, 2022
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THE CAUTIONARY TALE IS EVERYWHERE

PJM Interconnection, LLC (PJM) electricity generation by energy
source 2/4/2021 - 2/17/12021, Eastern Time
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THE CAUTIONARY TALE IS EVERYWHERE

Southwest Power Pool (SWPP) electricity generation by energy
source 2/4/2021 - 2/17/2021, Central Time

megawatthours
50,000
40,000
30,000

20,000

10,000

|
4 Feb 2021 6 Feb 2021 8Feb2021 10Feb2021 12Feb2021 14 Feb2021 16 Feb 20218 Feb 2021

® wind Solar Hydro Other @® Petroleum
Naturalgas @ Coal @® Nuclear

€la’ source: U.S. Energy Information Administration



THE CAUTIONARY TALE IS EVERYWHERE

Midcontinent Independent System Operator, Inc. (MISO) electricity
generation by energy source 2/4/2021 - 2/17/2021, Central Time
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MISO Warning of System Stability Issues

These resource changes will significantly impact grid performance
with complexity increasing sharply after 30% penetration levels

Operating Reliability (Dynamics):

Power delivery from weak areas may need
transmission technologies equipped with
dynamic support capabilities

Operating Reliability (Steady State): Regional
energy transfer increases in magnitude and

Inflection point variability

Energy Adequacy (Hourly):
Existing infrastructure inadequate to access
diverse resources

Resource Adequacy: Risk of losing load
compresses and shifts into evening
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MISO Warning of System Stability Issues

Beyond 30%, system-wide voltage stability is the main
driver of dynamic complexity and requires transmission
technologies equipped with dynamic-support
capabilities
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Okay, Lesson Learned, Now What Do We Do?

State-Established Reliability (and /or “Firming” Requirements)
. Like renewable portfolio standards, but focused on grid

reliability and resilience — must be uplifted to RTOs
. (MISO recently confirming that they are “policy takers, not makers”)

. Non-dispatchable resources could be made to procure
dispatchable power to mitigate against the
reliability /resilience penalties they impose on the grid

. In states with aggressive low carbon goals, CCUS, nuclear,
and batteries can compete on level playing field.
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REMEMBER TO ASK: WHY WOULD WE ENDANGER LIVES & ENERGY SECURIT

When Domestic Power Sector Carbon Reductions Don’t Move the Needle

Modeled CO, Reductionl

2050 IMPACT OF DECARBONIZING ELECTRICITY: g
* NO COAL FLEET = 2.06 ppm (0.4%) reduction in CO, concentration. o
* NO FOSSIL FLEET = 3.3 ppm (0.7%) reduction in CO, concentration.
* Modeled global temperature reduced by a mere 0.016°C.

2050 IMPACT OF DECARBONIZING ENTIRE U.S.:

* 10.4 ppm (2.2%) reduction in CO, concentration.
* Modeled global temperature reduced by 0.053°C.

CO2 2010 % Change
Emissions

World 30,834 34,972 36,398 39,317 42,771 +38.7% 2050 Business as Usual
U.s. 5,571 5,260 4 839 4 867 5,071 -8.9% 480.3 ppm

Sources: Energy Information Administration, International Energy Outlook 2017, World carbon dioxide emissions by region; MAGICC6
Model; Intergovernmental Panel on Climate Change Fifth Assessment Report Working Group |, Summary for Policymakers; National
Oceanic and Atmospheric Administration Global Land and Temperature Anomalies.



https://www.eia.gov/outlooks/aeo/data/browser/#/?id=10-IEO2017&sourcekey=0
live.magic.org
http://www.ipcc.ch/pdf/assessment-report/ar5/wg1/WG1AR5_SPM_FINAL.pdf
https://www.ncdc.noaa.gov/cag/global/time-series/globe/land_ocean/ytd/12/1880-2017

NEW ANIMATED EDUCATIONAL VIDEO SERIES ON ELECTRICITY &

ENVIRONMENTAL TECHNOLOGY (www.LifePowered.org)

Ry
A f‘gﬁ VIDEO 1 - Energy 101: Why We Need Electricity
e | [ 'il?_ml https://youtu.be/ZfrBnddgFAU

os VIDEO 2 - Energy 101: The Electric Grid
https://youtu.be/WiMtU601SxM

b VIDEO 3 - Energy 101: Where Electricity Comes From
iy '_’I.ﬁ.:‘::‘: https://youtu.be/AKuoleupGHc
L | ¢ / *\\\~~‘ . VIDEO 4 - Energy 101: Energy Density
Ly - https://youtu.be/6d-HGzZHPG4

VIDEO 5 - Energy 101: Mining and Rare Earths
https://youtu.be/yu3mkFpiGmo

VIDEO 6 - Energy 101: Environmental Technology
https://youtu.be/aodsngzbZgA
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https://youtu.be/ZfrBnddgFAU
https://youtu.be/WiMtU6O1SxM
https://youtu.be/AKuoIeupGHc
https://youtu.be/yu3mkFpiGmo
https://youtu.be/aodsngzbZqA

QUESTIONS / FOLLOW-UP?
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