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What Is this panel about?

Covid19 has brought about many unforeseen changes in our way @&rldethereforeon our energy use.

Thispanel discussion will focus dine (statewide/nationwide/worldwide) changes in our energy consumption
asmany peoplehave transitionedo at least temporarily working from home.

Theenergy industry is forced to adapt tbese changeand must plan for such unknowns in the future.
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Overall:

A Temporarily lowered electrical demand =
A Decreased electricity prices

A Decrease in emissions

A Generally higher use of renewable energy

A No major problems observed in the grid so far



Where do the electrons flow?

Electricity Consumption by Sector (2013):
Commercial, Industrial, and Residential

Transportation
0.2%

Commercial (2013) Residential (2013)

Manufacturing (2010)

Lighting HVAC
2% 26%

Lighting
20%

End-use not reported

Indirect uses: boiler fuel <%

2%

A ResidentialHomes, apartments, etc.
A CommercialRestaurants, office buildings, etc.

A Industrial: Factories, construction, agriculture, etc.

Source epa.govhttps://www.epa.govenergy/electricity-customers)



Typical electrical consumption: NYC Case Study

Electricity Demand for New York City
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Typical electrical consumption: NYC Case Study

Electricity Demand for New York City 2019
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Typical electrical consumption: NYC Case Study

Electricity Demand for New York City
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Typical Renewable Problems: Duck Curve

02/13/2020 ~ Demand trend Options ~ Data ~
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Duck curve: Sharp ramps

02/13/2020 ~ Net demand trend Data ~
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Duck Curve under COVID : April 13

04/13/2020 ~ Demand trend Options ~ Data ~
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Duck Curve under COVID : April 13
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Duck Belly = Less Saggy

But not by as muc lovemlbderyaodudectease x pect due
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Electricity Prices are going Negative in many areas

05/16/2020 Hour: 16-17 Interval: 11
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) ' GRid-Interactive Frameworks For Intelligent iNfrastructure

(GRIFFIN) Lab P

O Baker Research Group at the University of Colorado Boulder //\/“ X

We aim to answer:
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How can buildings help the grid?

How can we shift when we use energy to help
Integrate renewables?

In the constant balance of supply and demand,
how can we make the demand side smarter ani . @z .
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