Help Inform the Policy
Debate: Six Common
Energy Myths to Avoid
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U.S. Energy Complex: Slow-
Moving Ship with Much Inertia

U.S. primary energy consumption by source and sector, 2017
Total=97 .7 quadrillion British thermal units (Btu)
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Myth #1:. Fossil-Based Energy

Prices Always Increase
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EIA Data: Comparison of U.S. Energy Prices (Nominal $)
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Fact: Price Volatility Dominates

Prices Go Up...and Down
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EIA Data: Comparison of U.S. Energy Prices (Real $2017)
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EIA: U.S. Monthly Net Electricity Generation, Coal v. Nat Gas
(Prices in Nominal $/MMBtu)
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Source of Data: U.S. Energy Information Administration and New York Mercantile Exchange (NYMEX).



Fact: Shale “Revolution” Will
Make U.S. Net Energy Exporter | s

Figure 9. Net natural gas exports in three cases, 2010-2050
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Figure 5. U.S. crude oil and dry natural gas production, Reference case
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Myth #3: More Renewables seee.

Right Now Will Solve Everything | :se°

e Task: Perform spanning analysis ;
( .
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Fact: More Renewables Have | 3.

Unintended Consequences 5

South of P15 Average Spring Net Load*
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Myth #4: Electrify Everything | 3:::.

and Solve the World’s Woes | :2°

m Qil = Nuclear B Other (includes sources not specified elsewhere
B Natural gas B Hydroelectricity e.g. pumped hydro, non-renewable waste and

1 Coal W Renewables statistical differences) Regional Electricity Generation by Fuel. 2017
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Capital Cost per Unit Energy - % kKWh-output

(Cost / capacity / efficiency)

000
. . - = 0000
Fact: Grid Resiliency Depends | sst:.
o000
0000
on Adequate Energy Storage | ::°
o0
%High Power . y y =
g L e "Energy storage’ is
FlyWwheels
Long Duration -
: o more than batteries
"5 L .
EEE Lead- Acid PZG IS hlghly erXIbIe
i Ew Batteries Rechargeahls
2 E.g Iéuggcnuratiltnn Flow Batteries
?— E = .C. Capacitors = p:::::eud mimemﬁ:m supply .misﬁlnt:i:tﬂ;rﬁ{:j:nridmmrt
T E - - A\— - - .
Better for UPS & Power bl = 9 | Flow Batteries: Zn-Cl Zn-Air ZBFB
Quality Applications = VRFE PSB New Chemistries
s - nE ! nc: NaS Battery
100 300 1,000 - High-energy Advanced Lead-acid Battery
© 5 i NaNiCl Batt
Capital Cost per Unit Power - $/kW g g upercapaclt:ir:nnnane:rl -
E E Lead-acid Battery
e Power vs. Energy |:
=
e Capacity vs. Flow |2¢, SrmmEms
. o
E — High-Power Supercapacitors L o J
20 July 2018 1EW 10 kW 100 kW 1MW 10 MW 100 MW 1 GW
System Power Ratings, Module Size




Myth #5: California, Alone, sette

Can Prevent Climate Change | ::°

Annual Global Carbon Dioxide Emissions (In million tonnes of CO,)
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Fact: California and Germany | ssése

Lead, Each in Its Own Way
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& Source: Jurgen Weiss, The Brattle Group, July 2014, Solar Energy Support in Germany-A Closer Look, p. 10,
https://www.seia.org/sites/default/files/resources/1053germany-closer-look.pdf.

German Energiewende:

Feed-in tariff (“FIT”), 52

GW solar cap vs.

CA Solar Initiative

(“CSI”): Performance-

Based Incentive

(“PBI”), 2 GW cap.

« Starting FIT > PBI

+ German capacity
steps much larger

« German 2018 FIT
surcharge of
€0.06792/kWh is
almost 24% of total
residential electric
rates; CSI cost of
$0.0032/kWh (est.)

* FIT costs socialized
across Germany vs.
PBI recovery limited
to customers of
specific investor-

owned utilities.
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Myth #6: Oil Will Be the King of | s22:.

Transportatlon...For(n)ever 33

' ‘—::\\ The competition is coming..

O|I consumption and mobility
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Beware of Energy Myths AND
Be Aware of Energy’s Impact

e Energy touches almost all of life’s activities

e Energy markets are complex, interconnected, and
In a constant state of dynamic transformation

e Regulatory changes need to reflect new realities
o “Utility of the Future” must remain financially viable
e Strength of policy commitment determines rate of change

e Alignment of incentives is crucial
e Even good intentions can have unintended consequences

e There Is strength In diversity; no silver bullet exists
e The future Is in our hands.
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Thank youl!

Questions?

Lori Smith Schell, Ph.D., ERP
Empowered Energy, Durango, CO 81303

+1 (970) 247-8181 éé Empowered
Energy™

LSchell@EmpoweredEnergy.com
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