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What does ÒreliabilityÓ mean?
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! US Grid 40% Carbon Free 
in 2022

! Renewables (Hydro, 
Wind, Solar) generated 
more than coal and 
Nuclear
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US Grid 45% Carbon Free by 2024



The Future is windy and sunny

! 2,000 GW in 
Interconnec
tion Queues

! Most of this 
capacity is 
wind, solar 
or storage
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Is this Possible?

! Load increasing

! Firm sources of energy retiring

! Adding more weather dependent 
resources, namely wind and solar.
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Load 
growth out 
to 2050

Industry

Buildings 

Transportation

1975 -2005: Demand 
grew 2.6% per year 

2020-2050: Demand grows 
2.2%/year  
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90% Clean 
by 2035 Ð 
one 
potential 
pathway
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Far, Fast, Flexible

! Far: A grid Òbigger than the 
weatherÓ

! Fast: Markets and Forecasting

! Flexible: Ability to move demand 
and supply in time



11

Diverse 
Supply is 
key



12

Wind and 
Solar very 
stable as a 
percent of 
load
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Value of 
inter-
regional 
transmission
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Fast 
Markets 
allow us to 
integrate 
variable 
generation



15

We 
Forecast  
Load and 
generation
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Storage 
provides 
flexibility
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Demand 
flexibility.
EV 
Charging,
HVAC,
Pumping,
Industrial
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WhatÕs Next?

! Have clear line of sight to get to 90% 
carbon free by 2035 by adding commercial 
technologies: Wind, Solar, Storage and 
keeping our existing carbon free resources

! Need future firm energy sources Ð long 
duration storage, next generation nuclear, 
geothermal, hydrogen to get that Ólast 
mileÓ of carbon out of the grid.


