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What is transmission?
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| T f o] ﬂ” i Transmission is the wires that connect us all
: together. It moves generation around an

D Gy electric grid until it is consumed.

Wind Farm

https://en.wikipedia.org/wiki/Electrical_grid#/media/File:Electricity Grid Schematic_English.svg ( N\
https://www.ferc.gov/industries/electric/indus-act/reliability/blackout/ch1-3.pdf )
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https://en.wikipedia.org/wiki/Electrical_grid
https://www.ferc.gov/industries/electric/indus-act/reliability/blackout/ch1-3.pdf

The Continental United States Electric Grid (2018)
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Why is transmission important?

Transmission unlocks:

Easier decarbonization of electricity grid;
More efficient electrification of other sectors;
Reduced electricity costs for all customers;
Enhanced reliability of electricity for users;
Reduction of curtailment of renewables;
Increased storage and DER integration;
Interstate markets for electricity.
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Many studies have shown the benefits of long distance transmission
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How could a continental transmission grid
help renewables?
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Renewables are the cheapest source of electricity

Summary Findings of Lazard’s 2017 Levelized Cost of Energy Analysis(!

Selected Historical Mean LCOE Values'?
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Global Heat Transfer Drives Wind & Solar Constantly

Subpolar __Polar high

This global heat engine runs
constantly driving wind
and cloud patterns.

Processes are well
understood.

Driven By Solar Irradiance
& Earth-Sun Distance.

Therefore “variability” is a
local effect.

Image Credit: Figure 7.5 in The Atmosphere, 8th edition, Lutgens and Tarbuck, 8th edition, 2001 9\ VC I
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Variability Of Wind & Solar Shrinks With Larger Areas

The variability of wind power with areal scale
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Wind & solar can back each other up using their nature
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Wind & Solar Are Created By Chaotic Not Random Processes

Therefore, patterns emerge that can be taken advantage of!

Average Wind Power Spectrum for 2006-2008
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After 1,200 km correlations are
very low
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Energy Density Accumulates At Predictable Times & Sites Decorrelate Rapidly
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How could a continental transmission grid help renewables?
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How could a continental transmission grid help renewables?
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How could a continental transmission grid help renewables?
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Results from Zero By Fifty (ZBF)
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Motivation of ZBF

Carbon Dioxide Accumulated in the Atmosphere Attributed to Humanity

1970

Doubling of CO, from preindustrial levels (278 ppm)

Carbon dioxide atmospheric data from NOAA
https://www.esrl.noaa.gov/gmd/ccgg/trends/data.html|
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Resource Siting by 2020
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by 2035
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Resource Siting by 2050
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Installed Capacities

WIS:dom®-P Installed Capacities For The CONUS WIS:dom®-P Installed Capacities For The CONUS
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Electricity Generation By Technology

Generation Stack

Electricity Generation By Technology
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Pollution and GHG Emissions
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Not building an HVDC grid adds $1 trillion in energy costs by 2050

Cumulative Additional Costs if HVDC Interstate not Constructed by 2025

Total capital expenditure on the HVDC Interstate
and upgraded HVAC supporting infrastructure
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The United States needs a lot of new transmission to meet its goals

Transmission Requirements for US Electricity System Through 2050
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Existing transmission is estimated at 152 million MW-miles in 2018
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Operations of a CONUS-wide system

Daily Electricity Generation & Consumption (ZERO EMISSION ECONOMY 2050)
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Operations of a CONUS-wide system

Highest System Strain Period Dispatch (ZERO EMISSION ECONOMY 2050)
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Example system running across CONUS
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