- Five Decarbonization Myths
about Solar and the Grid
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What is ESIG?

- ESIG addresses the technical challenges for
transforming energy systems through collaboration,
education and knowledge sharing. Workshops,
webinars, reports available freely at esig.energy.

- 180 members worldwide broadly focused on
decarbonization and integration of energy systems

- ESIG is part of the Global Power System
Transformation Consortium and leads their System
Operator Research and Peer Learning pillar.
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Myth #1

We don’t need transmission -
We can do it all with rooftop
solar



Increased demand drives | [ -

the need for significant e il .

new, clean energy N I W

resources L

 Electrification will lead to significantly /m' | | |
increased demand. & BHE 8 S B O e

* Rooftop solar will contribute but is not WiSidom®.P Instlled Capactes For The Unied Sates

sufficient on its own. YVCE
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* We may need 1000 GW+ of wind and g5
solar to meet 100% clean electricity goals. ga
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Source: ESIG, Transmission Planning for 100% Clean Electricity, 2021;
C. Clack, ZeroByFifty Study 2021
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We need transmission for more

than just interconnecting new
resources
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Myth #2

We don't need distributed solar -
We can do it all with cheap
utility-scale solar



With high electrification, we will need to manage
the distribution system to avoid upgrades

Distribution Demand Distribution Demand
110%

i 1
100% |

90%

~ Without distribution optimization With distribution optimization

Hour of the year Hour of the year
i Original Demand Profile mm Distributed PV Generation ‘Distributed Storage Discharging
©DSM Discharging mm Distributed Storage Charging = DSM Charging
—Resultant Demand Profile Assumes economic dispatch of
Graphic: Vibrant Clean Energy, “Why Local Solar for all Costs Less”, Dec 2020 DERs (DPV is NOT must-take)
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Consideration of the distribution system changes
the solution on the transmission system

Installed Capacity (GW) by Scenario (2050)

* Optimizing G, T&D saves money

VS not inCIUding distribution in e 10 million MW-miles of transmission .,
optimization /7N —_
* Benefits are even bigger if you -—»@
have clean energy goals - save -
$473B by optimizing G, T&D —_,(. 5 e
« Optimizing G, T&D builds more s —
. o
DERs and also builds more wino
transmission =
N B e
Graphic: Vibrant Clean Energy, “Why Local Solar for all Costs Less”, Dec 2020 . . - - con
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Myth #3

Decarbonization will be
cheaper if my state goes
It alone



MIT Study - Value of Transmission
for Decarbonization '

This study examines 100% clean electricity in
the US under scenarios with increasing

geographic levels of transmission expansion
and operations

Zero-carbon
electricity

Inter-state ~ cost [$/MWh]
transmission 40 80 120
N 10 20 30 40 50 GW
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+ Existing regional Source: Brown and

+ New regional Inter-Regional
Inter-~egional
Coordination and

Transmission in
Decarbonizing the
US Electricity
System,” Joule 5, 1-
20, Jan 20, 2021

"Every state for itself” costs
twice as much ($135/MWh) as
the nationally optimized and

+ Existing inter-regional
+ New inter-regional
within interconnects

+ New inter-regional
across interconnects

coordinated approach
($73/MWh)
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Myth #4

We don’'t need transmission -
We can do it all with solar
plus storage
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Allowing for transmission + storage p——

model to optimize

SOIUtIOﬂS IS Optlmal size of storage

. = . only, it builds
Total Transmission, Storage and Production Cost 16GW storage
1,,.2.«., If you allow the model to optimize \
solution between transmission and storage .
SBillion it builds 0.5GW storage plus 2 e T eew
Range transmission :

.
eu,
-
fan
.
.....
.......

1 2 3 3 5
Storage
Transmission — ﬂpansion Scenarios — 8!
Heavy Heavy
Note: Expansion simulation performed for 40% milestone wath all 30% and prior transmission solutions included.
https://cdn.misoenergy.org/RIIA%20Summary%20Report520051.pdf
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Myth #5

The grid will be too
expensive



The cost structure will change

U.S. average annual and monthly retail electricity price (2010-20
Major U.S. utilities annual spending, by spending category (2010-2020) cents per kilowatthour, in real 2020 dollars
cents per kilowatthour of electricity sales, in real 2020 dollars ' <P
12 annual, 2010-2020 Cla
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EIA, “Major US utilities spending more on electricity delivery, less on power production,” 2021.
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Transmission costs are tiny compared to
other clean resources/infrastructure

140 TRANSMISSION COSTS
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Brown and Bottérud, 2020; NREL Interconnection Seams study; Preliminary results from VCE’s ZeroByFifty Stud
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Debbie@esig.energy
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