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“If you took the most-recent grid production data
from TVA and made some assumptions about fuel
efficiency and annual miles driven, what kind of
GHG reductions would result from simply
switching a LD gas or MD diesel vehicle to an
equivalent BEV?”
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Assumptions

v/ 12,400 miles per year for all vehicles
v/ TVA grid mix

V' Driving styles, speeds are assumed same across vehicles
v Low and High fuel efficiencies by fuel:

Light-duty (MPG/MPGe)
v/ Gasoline: Low = 15, High = 40

v/ Electric: Low = 70, High = 130
2020 avg. vehicle FEs (BTS): LDV, short =25.3; LDV, long = 18.2; Light truck = 28.6 (’17)

Medium-duty (MPDG/MPDGe)
® Only one FE for each fuel type
® Used “single unit, short-haul truck”

V' Diesel: 7.2
V' Electric: 25.4
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The Grid - TVA's Generation Resource Mix

Screen captured on 11-4-22.
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Energy

TVA is the nation’s largest, government-owned energy provider. TVA supplies safe, reliable, clean
low-cost public power to 153 local power companies and about 60 large industrial customers and
federal facilities. As energy needs change, TVA continues to diversify its portfolio, generating over
half of all electricity from carbon-free resources. These include coal, gas, nuclear and hydroelectric
plants as well as renewable resources. In fiscal year 2019:

» TVA sold more than 158.4 billion kilowatt-hours of electricity for revenue of about $11.2 billion.

« TVA's average retail rate ranked 32nd lowest and 12th lowest in industrial rates among the nation’s
100 largest utilities.

« TVA's transmission system achieved 99.999 percent reliability for the 20th year in a row.

« Today, TVA's generation portfolio is 39% nuclear, 19% coal, 26% natural gas, 11% hydro, 3% wind
and solar, and 1% energy efficiency programs with a total capacity of 33,727 megawatts.
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Total equals 99%,
including “1% energy
efficiency”. Added 1%
to NG and 1% to
renewable in AFLEET.

Mix used in AFLEET:
Nuclear = 39%

Coal = 19%
Natural gas = 27%

Hydro/Wind/solar
(renewable) = 15%

Oil & Biomass = 0%
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From experience...

v’ running analyses like this,

v’ Reviewing data like this =2

v’ looking up average and max/min fuel economy data
in the Transportation Energy Databook and on
www.FuelEconomy.gov, and

v’ speaking with other EV drivers about their fuel
economies.
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http://www.fueleconomy.gov/

The Tool - AFLEET Online

AFLEET Online & Argonne ¢

NATIONAL LADCRATORY

Argonne National Lab created for DOE and other
agencies as analytical tool for transportation.

Predecessor was the GREET ANL tool from the AFLEET Tool 2020

early ZOOO'S' AFLEET (Alt Fuel Life-CyC|e The Department of Energy has enlisted the expertise at Argonne to develop the Alternative Fuel Life-Cycle
Environmental and Economic Transportation) Version of AFLEET compares new aternatue el vehiciee 0 gasomn (Ignt duty) and diosel (heavy-duty) vehicies
started in 2014 and has been through several vsing fhe following metrcs.

refinements and upgrades, including building the

online version a few years ago.

+ Petroleum use

« Greenhouse gas emissions

« Air pollutant emissions

« Simple payback

The online version provides the same results as the AFLEET Tool 2020 spreadsheet’s Simple Payback Calculator.
To download the spreadsheet and user manual, please visit: https://greet es anl gov/afleet_tool

For any questions contact: greet@anl.gov

Copyright Statement

Start New Project Load Project

https://afleet.es.anl.gov/afleet/
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https://afleet.es.anl.gov/afleet/

The Tool - AFLEET Online (conta)

STEPS

1. Select a) vehicle type/class and
b) fuel type

2. Elect to use the provided average fuel
economies, or change them if you know
actual Fes (or want to run a test)

3. Select known grid mixes or use a “custom
mix”

4. Add fuel prices, miles, purchase prices,
maintenance costs, and modify a few
other variables depending on what you
are comparing

5. Hit “Calculate Results”

Example Excel output data >
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Annual GHG Emissions

Gasoline

7.00

Annual Petroleum Use

EV 217 40.5%
Gasoline 365

Fuel Petroleum Use

EV 0.04
Gasoline 6.44
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Gasoline Analysis

UNITS
- Bold number is the percent reduction for those fuel economies
- Bottom italicized two numbers are the tons GHG emissions per year produced by the two vehicles

Range is roughly

Gas - High FE Gas-Low FE
o)
(40 MPG) (15 MPG) 40-90%
reduction.
. 67.9% reduction 88.0% reduction
Ele;ctnc - (130 0 0 Average of those four
High FE MPGe) 117 / 3.65 117 7 9.72 numbers is
68.5%
: 40.5% reduction 77.7% reduction reduction in GHG
Electric - (70 emissions just by switching
Low FE MPGe) 2.17 / 3.65 2.17 / 9.72 from a gasoline vehicle to
an all-electric one.
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Diesel Analysis

UNITS

- Bold number is the percent reduction for those fuel economies

- Bottom italicized two numbers are the tons GHG emissions per year produced by the two vehicles

Diesel - FE
(7.2 MPDG)
o °
Electric — (25.4 70.8% reduction
e MPDGe) 6.90 / 23.63

POWERED BY X0S

More real-world data needed to bear out more accurate improvement in Fuel Economy numbers and the
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resulting reduction in Greenhouse Gas emissions.
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Questions?

Jonathan Overly, Executive Director
jonathan@etcleanfuels.org

865-974-3625
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