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 Homemaker Electrification

« Air Conditioning/Heat

* Technology Revolution

¢ Improved Building Materials
« HVACs and LED Bulbs
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Solar & Storage

*  Rooftop

*  Ground Mounted/Tracking

* 5-7 acres per MW (650 homes)
*  Storage Safety (NFPA 855)

* Grid Backup
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Trends



Transportation is going electric

>

D

~ chevrolet.com

|

i

nissanusa.com —



Transportation is going electric
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Transportation is going electric

Annual global light duty vehicle sales
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Transportation is going electric

More and more EVs on UAH campus



Solar electricity generation will increase significantly

Solar photovoltaic electricity generation by region (Reference case)
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Solar electricity generation will increase significantly

madeinalabama.com

MADE 1y
ALABAMA

Quick Links: Home News Industries Why Alabama? Business Development Division Contact Us

“$?25 million solar project heading

l . ONTGOMERY, Alabama — A utility-scale solar project, developed with a $125 million



Solar PV’s over generation risk — the “Duck Curve”
Typical Spring Day
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Battery energy storage can be used to mitigate the “Duck Curve”
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Opportunities



Room to grow for infrastructure, e.g. fast charging stations

Level 1 Level 2 DC Fast Charging
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Room to grow for infrastructure, e.g. fast charging stations

klahgla City

OKLAHOMA

Victoria

Corpug, Christi

Tulsg

ARKANSAS
Little Rock

Shreveport
®ler @

Alexandria

LOUISIANA

Lafaygtte
‘A",]n

Oilveston
\®

Freeport
Q

MISSISSIPPI

Jackson

Biloxi
&

New Qrleans

afdc.energy.gov

Nagt@i#ve

TENMESSEE

Knoxvillgy

Chattamaoga

Hauntsville

Birmipgham

ALABAMA

Montggmery

®GEORGIA

Tallabgssee

ComiSbia

SOUTH CA

(5

Sayalthah

Brungawvick

Jack@anville

Gainesville_
{ ) ¢




Mitigate solar over generation risk with workplace EV charging

Typical Spring Day
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Reuse of EV batteries for energy storage
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15 used Nissan Leaf batteries store solar energy at the UC Davis Robert Mondavi Institute

https://www.tdworld.com/electrification/power-reusing-electric-vehicle-batteries



Challenges



Planning and development of EV charging infrastructure
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Challenges in batteries: Life
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Challenges in batteries: Materials

electricbike.com

Batteries are complex
collections of materials.
We want:
* Performance (Fast
Charge)
 Reliability (Long Life)

Nelson et al., J. Electrochem. Soc., 2017.

Choices made at atomic | ey
scales impact supply |
chains and lives.
We need: e
* Humane -r.
* Equitable s o
e Sustainable SR
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FEEDING A GLOBAL HUNGER FOR BATTERIES

Cobalt is 8 key companent in lithium-ion batteries, helping to provide high energy density and stability. Soaring demand for
smartphones, tablets, and now electric vehicles has caused the price of cobalt to spike. The DRC remains the biggest source of
the mineral. But concerns about the country’s labor conditions are pushing companies to explore elsewhere for the commodity.

$40 350 MILLION POUNDS WORLD COBALT RESERVES

CONGO DRC

00 4g.3%

a0 REST OF THE WORLD

188.1M

CONGO DRC
£/ COBNTEROUUCTION.

REST OF
THE WORLD
2017 |2018

2014 2015 /2016 19.1%

https://fortune.com/longform/blood-sweat-and-batteries/

Rajendra, Nelson et al., ACS Applied Materials & Interfaces, 2019.



Challenges in batteries: Recycling

***
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Transportation is going electric
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Transportation is going electric

More and more EVs on UAH campus



Solar electricity generation will increase significantly

Solar photovoltaic electricity generation by region (Reference case)
billion kilowatthours
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Solar electricity generation will increase significantly
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Solar PV’s over generation risk — the “Duck Curve”
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Battery energy storage can be used to mitigate the “Duck Curve”
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Opportunities



Room to grow for infrastructure, e.g. fast charging stations
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Room to grow for infrastructure, e.g. fast charging stations
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Reuse of EV batteries for energy storage
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15 used Nissan Leaf batteries store solar energy at the UC Davis Robert Mondavi Institute
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Challenges



Planning and development of EV charging infrastructure
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Challenges in batteries: Life
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Challenges in batteries: Materials
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Challenges in batteries: Recycling
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