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s | Shifting Energy Profile

Share of low-carbon sources and coal in world electricity generation, 1971-2021
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+ |1 Similar Patterns Observed within the United States
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EIA projects renewables share of U.S. electricity
generation mix will double by 2050

U.S. electricity generation, AEO2021 Reference case (2010-2050)
trillion kilowatthours

2020
history | projection

renewables

42%

1% in 2050

in 2020

2 natural gas

coal

0 nuclear -

i
2010 2020 2030 2040 2050 ¢la
Source: U 5. Energy Information Administration, Annual Energy Outlook 2021 (AEO2021)



5 | Increased Frequency of Natural Disasters Over 40+ Years

Number of recorded natural disaster events. All natural disasters, 1000 lo 2019 Our World
The number of global reported natural disaster events in any given year. This includes those from drought, floods.
extreme weather, extreme temperature, landslides, dry mass movements, wildfires, volcanic activity and earthguakes.
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6 | Extreme Weather Events Vary Over Space

U.S. 2021 Billion-Dollar Weather and Climate Disasters
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How resilient are our renewable
energy systems to climate
change?




¢ | Multiple Dimensions of Climate Change
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o | Renewable Energy Sources
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o | Hydropower & Natural Disasters
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« Impacts arising from a number of
extreme weather conditions
« Changing rainfall patterns
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intensity flows)
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* Impacts can range from reduced
power production to equipment
and structural failures
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11 I Wind Power & Natural Disasters

« 8% of the U.S. electricity supply; 20%+

in 10 states Cold Snap
- Shift towards bigger and taller blade Hurri

designs urricanes
- In addition to shifting wind patterns, Heat Wave

extreme temperature and wind
effects dominate impacts
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shearing Glacier/Ice Melting

Wildfires

- Offshore farms impacted by drifting
sea ice and sea level rise Sea Level Rise

« Seismic impacts vary as a function of S
- = turbine geometry, load directionality, Ocean acidification
(DOE 2018) and damping ratios




> 1 Solar Power & Natural Disasters

ROOT CAUSES OF SOLAR PV CLAIMS
« Record growth in installations in

recent years
NORTH AMERICA .
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13 1 Single Threat Can Impact Multiple Renewable Energy Sectors ﬁ
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Co-Dependence Across Threats Impacts to Renewable Energy

Threat analysis requires
understanding underlying
climate drivers

Global convection patterns
drive dependence between
extreme events




s | Concluding Thoughts

* Increased understanding of natural disasters
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in recent years
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