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R&D GREET disclaimer

The R&D GREET effort at Argonne National Laboratory is supported by the Office of Energy Efficiency and
Renewable Energy, the Office of Fossil Energy and Carbon Management, the Office of Clean Energy Demonstration,
the Office of Technology Transitions, the Office of Nuclear Energy, and ARPA-E of the US Department of Energy
(DOE) under contract DE-AC02-06CH11357. The views and opinions expressed herein do not necessarily state or
reflect those of the US government or any agency thereof. Neither the US government nor any agency thereof, nor
any of their employees, makes any warranty, expressed or implied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights.

Argonne’s R&D GREET is to inform the life cycle analysis of technical community. Not all pathways and data in R&D
GREET are appropriate for use in circumstances where a high level of quantitative certainty or precision is required.
GREET is referenced in numerous independent state and federal compliance and incentive programs (including
solicitations, rulemakings, and tax incentives), but it is important to note that R&D GREET is not the version used by
any of these specific programs. Argonne does not warrant that use of R&D GREET is consistent with the
requirements of any particular regulatory or incentive program.
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GREET end-user licensing terms and conditions

Commercial use:
For commercial use, please contact www.anl.gov/partners.
Non-commercial use:

This license is based on the Creative Commons Attribution-Non Commercial 4.0 International Public License, with the following modified definition.
Non-Commercial means internal use (including use for internal business or operational purposes by for-profit entities), use by non-profit entities, or use
for United States federal, state, or local government purposes. Government purposes include work performed pursuant to a United States federal, state,

or local government funding agreement, and work performed by or on behalf of the United States federal, state, or local government. For purposes of
this Public License, the exchange of the Licensed Material for other material subject to Copyright and Similar Rights by digital file-sharing or similar
means is Non-Commercial provided there is no payment of monetary compensation in connection with the exchange.

Redistribution and use of the GREET software are permitted for non-commercial uses and provided that the following conditions are met:
1. Redistributions of the GREET software must retain the above copyright notice, this list of conditions, and the following disclaimer. Modification or
reverse compilation of the source code is not permitted.
2. Neither the names of UChicago Argonne, LLC or the Department of Energy nor the names of its contributors may be used to endorse or promote
products derived from this software without prior written permission.
3. The software redistribution, if any, must include the following acknowledgment: "This product includes software produced by UChicago Argonne, LLC
under Contract No. DE-AC02-06CH11357 with the Department of Energy.”
4. Any published results should indicate that the GREET software was developed by Argonne National Laboratory. If you publish results generated using
GREET you should identify the GREET software version number. If you publish results generated using input data other than the input data supplied
with the GREET software you must indicate that these results relied upon changed input data.
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On-Road Vehicles in R&D GREET
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Light-duty vehicles (LDVs) in R&D GREET

Types of LDV Technologies in R&D GREET
Internal combustion engine vehicle (ICEV)
Conventional spark-ignition (SI)
Spark-ignition direct-injection (SIDI)
Compression-ignition direct-injection (CIDI)
Hybrid electric vehicle (HEV)
Plug-in hybrid electric vehicle (PHEV)
Battery electric vehicle (BEV)
Fuel-cell electric vehicle (FCV)

GREAT PLAINS US. Department of
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Types of powertrains in R&D GREET

ICEV

Internal combustion engine vehicle

HEV (Hybrid Electric Vehicle)

A vehicle with an internal combustion engine and a battery; this
vehicle cannot run on battery power alone

PHEV (Plug-in Hybrid Electric Vehicle)

A vehicle with an internal combustion engine and a battery; this
vehicle can run on battery power alone

BEV (Battery Electric Vehicle)
A vehicle the runs solely on battery power

FCV (Fuel Cell Vehicle)

A vehicle that uses a fuel cell to power its electric motor; this vehicle

runs on oxygen (from air) and compressed hydrogen

GREAT PLAINS
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LDVs’ fuel economy and emission factors in R&D GREET

Argonne’s Autonomie Model
A detailed vehicle simulation model used to estimate energy-
consumption using key parametric assumptions including
vehicle weights by components

EPA MOVES Model
A model used to calculate criteria air pollutant (CAP) emission
factors in R&D GREET except for CO, (VOC, CO, NO,, SO,, PM, .,
and PM,,)

CO, Emissions in R&D GREET: Carbon Balance
CO, emissions are calculated using the carbon content of fuel
and carbon containing emissions (e.g., VOC and CO)

&~ | GREAT PLAINS
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Light-duty vehicles (LDVs) in R&D GREET

Types of LDVs in R&D GREET
Passenger cars, sports utility vehicles (LDT1), and
pickup trucks (LDT2)

Types of Fuels for LDVs in R&D GREET
Gasoline (E10), diesel, biofuels, different forms of natural gas (NG),

electricity, and hydrogen

Time-series Data for Each LDV
LDV fuel economies can be modified in the “Car_TS,” “LDT1_TS,”
and “LDT2_TS” tabs

WTP and WTW Results for LDVs in R&D GREET

Summary results can be found in the “Results” tab in R&D GREET 1

eeeeeeeeeeeeee
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Medium and heavy-duty vehicles (MHDVs) in R&D GREET

Types of MHDVs in R&D GREET
Combination trucks (long-haul and short-haul), different
classes of vocational vehicles, heavy-duty pickup trucks and
vans, refuse trucks, and different types of buses

Types of MHDV Technologies in R&D GREET
Spark-ignition engine vehicles, CIDI engine vehicles, HEVSs,
BEVs, and FCVs

Types of Fuels for MHDVs in R&D GREET
Diesel, biofuels, CNG, LNG, electricity, and hydrogen

Results for MHDVs in R&D GREET

Results will be located on the “HDV_WTW” and
“HDV_TS” tabs

INSTITUTE = ©nanonaciasorarory
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Types of medium and heavy-duty vehicles (MHDVs)

Combination Long-haul Trucks

A truck tractor with one or more trailers, drives more than
200 miles per day, and has a sleeper cab
Class 8b: > 60,000 [b gross vehicle weight rating (GVWR)

Combination Short-haul Trucks

A truck tractor with one or more trailers, drives 200 miles or
less per day, and does not have a sleeper cab
Class 8b: > 60,000 [b GVWR

Heavy Heavy-duty Vocational Vehicles

A commercial vehicle typically used in construction
Class 8: > 33,000 b GVWR

Medium Heavy-duty Vocational Vehicles

A commercial vehicle typically used for regional deliveries
Class 6-7: 19,500-33,000 [b GVWR

Light Heavy-duty Vocational Vehicles

A commercial vehicle typically used for regional deliveries
Class 2b-5: 8,500-19,500 [b GVWR

Heavy-duty Pickup Trucks and Vans

Trucks and vans designed for commercial use
Class 2b-3: 8,500-14,000 [b GVWR

Refuse Trucks

A truck designed to collect garbage
Class 8a: 33,000-60,000 [b GVWR

School/transit buses/inter-city Buses

A bus designed to transport individuals to school, within a
city, and between a city respectively

GREAT PLAINS Us. Department of
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LCA of On-Road Vehicles in R&D GREET




Fuel cycle in R&D GREET: well-to-wheels analysis

Emissions Emissions Emissions Emissions Emissions

Process 1 Process 2 Process 3 Process 4 Process 5

Raw Material Feedstock Fuel Production Fuel Delivery and

Vehicle Operation
Extraction Transportation Dispensing

I NS - - v - Il I I IS D S S S S S S S S S -

gl\/laterial
LDVs and MHDVs ---- Well-to-Wheels
Fuel Economy: Argonne’s Autonomie (WTW) System
Boundary

CAP Emissions: EPA Moves
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Vehicle cycle in R&D GREET: material and vehicle production

Emissions Emissions Emissions Emissions

Step 1
Ore Mining and

Step 2

Size Reduction and

Step 3
Transport of
Concentrate

Step 4
Chemical and

Concentration Heat Treatments

Extraction

|
Step 6+ Step 7 Step 8 : @
Any Other Vehicle Component [l Vehicle Assembly YNNG
Processes Production | Vehicle
|
g Material g Material g Material e | ::IRSFI.?;UPTLEMNS

Emissions

Step 5
Material Forming

Material Production

Vehicle Production

--- Vehicle Cycle
System Boundary

AAAAAAAAAAAAAAAAAA

ENERGY



C2G life cycle in R&D GREET: cradle-to-grave analysis

Emissions Emissions Emissions

Vehicle Cycle Vehicle Cycle
0)—(©°

Vehicle Production End-of-Life

Vehicle Use

y A
===/ \|aterial
y—— 4

|
|
(b Energy a7 \aterial :
|
|

Emissions
Typical Units
---- Cradle-to-Grave (C2G) g CO.e/mile
System Boundary (b tergy 22 \aterial g CO,e/passenger-mile
r——4

gCO,e/ton-mile
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Life cycle of on-road vehicles in R&D GREET

|

|

|

l Step 2

| -

| SRS e Calculate Step 3 Step 4

|

l Composite Fuel Calculate Air .
| i : .. WTW Analysis
| Economies for Emissions

|

l Vehicles

|

|

I Autonomie provides fuel economy Fleet DNA accounts for EPA MOVES calculates air

| for various driving cycles idling of MHDVSs emissions

|

) MOVES

NOMIE

- Argonne Autonomie Model
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Fuel Modeling for On-Road Vehicles in
R&D GREET




Life cycle of fuels from petroleum in R&D GREET

Emissions Emissions Emissions Emissions Emissions

—_— L —_— L —_— L —_— L —_— -_— - L —_— L —_— L —_— L —_— L 4 N L —_— L —_— L —_—

Process 1 Process 2 Process 3
Recovery and Transportation of Petroleum

Processing Crude Refining

Co-reactants (e.g., H,)
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Process 4
Fuel

Transportation
and Distribution

Process 5

Fuel Combustion

- L —_— L —_— | A P} L —_— L —_— L —_— L —_— L —_— L —_— L —_— L

) A,
. Ener y—— A4 o
7 Materials (; gY =, Materials

--- Well-to-Wheels (WTW)
System Boundary

All direct and upstream activities are included



Life cycle of natural gas in R&D GREET

R&D GREET addresses the natural gas supply chain and various end uses

Emissions Emissions Emissions Emissions Emissions

Process 1 Process 2 Process 3 Process 4 Process 5
NG Production NG Processing NG Compression NG Distribution Fuel Combustion
and Transmission

NG End Use

Conventional/shale gas Building appliances, power

. . . --- Well-to-Wheels (WTW)
generation, and industrial processes

s ‘ GREAT PLAINS Argonneo ENUD:QGY Sy5tem Boundary
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Life cycle of biofuels in R&D GREET: example from soybeans

Emissions Emissions Emissions Emissions

Process 2 Process 3

7 :
Farming Feedstock o Biofuel

Process 1

- Process 4
)
= Fuel Use

Production

Processing

Fertilizer (’ Energy Chemicals <b Energy Chemicals T Well-to-Wheels

(WTW) System Boundary

CO, via photosynthesis

, , Possible co-products
Biogenic CO, uptake produces el e s el

a negative emissions credit Indirect emissions from land-use changes are

included for select feedstocks
& |grearocams Argomne & ENERGY
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Example biofuels pathways in R&D GREET

Grains

Fermentation and indirect gasification

(e.g., corn)

Fermentation

Ethanol and butanol

Hydrothermal liquefaction

Anaerobic digestion

[

Renewable diesel

Waste feedstocks

Combustion
Combustion

Renewable natural gas

Electricity

Pyrolysis, fermentation, and gasification (e.g., FT)

Gasification (e.g., FT), alcohol to jet, and sugar to jet

Drop in hydrocarbon fuels

Aviation and marine fuels

Hydroprocessing

Transesterification

Oil crops and algae

Hydroprocessing and hydrothermal liquefaction

Biodiesel

Renewable diesel

GREAT PLAINS
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System boundaries for hydrogen production in R&D GREET

Well-to-wheel (WTW)

Well-to-pump (WTP)

---- System Boundary
Well-to-gate (WTG)

Transportation

Emissions Emissions Emissions Emissions Emissions Emissions
rP-—=——=—=-- =—_-—--—e—-—-e—e————_—_—-—- - II' _____________________
Feedstock | )
_ y—4 | : : Transportation &
Preparation & = | Liquefaction o
Feedstock : Distribution

|
|

H, Production

Liquefied H,

—I_

Fuel Consumption Refueling Vehicle

Station Operation

Gaseous H,

Energy

/!
/!
Production & |: Transportation &
ro UCt.'O'? ' Compression Distribution
Transmission : |
L e e e e - e e e e e e e e e e e e o o e
Emissions Emissions
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Available hydrogen production pathways in R&D GREET

Electrolysis Natural Gas Reforming Co-Product

* Low temperature e Steam methane * Biomass * Chlor-alkali
electrolysis: proton reforming (SMR) o Poplar, Willow, e Steam cracker
exchange membrane o Natural Gas and SELEErEEs, Lo

Renewable Natural Gas Stover, Forest Residue,
(PEM) ,
o CCS available and Miscanthus

o U.S. Mix, Regional Mix, N
Wind. Solar PV e Autothermal 0a
, , o CCSavailable

Hydroelectric, and reforming
Nuclear LWR o Natural Gas and * Pet COke. Biological
 High temperature Renewable Natural Gas o CCSavailable

electrolysis: solid ° CCSavailable S Cokeloveiizas  Fermentation
oxide electrolyzer

cell (SOEC)

o Nuclear LWR And More

INSTITUTE = ©wanonaciasoratory
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Life cycle of electricity in R&D GREET

Emissions Emissions Emissions Emissions Emissions

[ _— —_— _— —_— _— 4 -— —_— _— —_— _— gy —_— _— —_— _— 4

Step 3ab Step 2b Step 1b

Electricity Facility Construction Material Production
Generation/Plant & Maintenance & Component

Operation Fabrication

Step 1a Step 2a

Power Fuel Power Fuel
Acquisition Transportation

Step 4ab
Electricity T&D

---- Electricity Facility Cycle
(Optional) System Boundary

---- Electricity Fuel Cycle
System Boundary

Fuel Cycle
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Step 5ab
Electricity End Use

Facility Cycle

All direct and upstream activities are included
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Electricity generation technologies: fossil

R&D GREET covers electricity generation from various

sources and more than 30 generation technologies

Coal

Steam boiler (with or without carbon capture and sequestration (CCS)),
combined heat and power (CHP); integrated gasification combined cycle
(IGCC)

Natural Gas

Combined cycle turbine (with or without CCS), CHP; simple cycle
turbine, CHP; steam boiler, CHP; reciprocating combustion engine

Oil

Steam boiler; gas turbine; reciprocating combustion engine

INSTITUTE = ©OaronaLiasoratory
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Electricity generation technologies: nuclear

R&D GREET covers electricity generation from various

sources and more than 30 generation technologies

Nuclear
* Light water reactor (LWR)
o Pressurized water reactor (PWR)
o Boiling water reactor (BWR)
* High-temperature gas reactor (HTGR)

Other Generation lll and Generation IV Reactors
Generation IV reactors contain technological
advancements for enhanced sustainability

- Generation IV Goals, Technologies and

s | GREAT PLAINS  Argonne & EN=RGY GIF R&D Roadmap | GIF Portal
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https://www.gen-4.org/generation-iv-criteria-and-technologies
https://www.gen-4.org/generation-iv-criteria-and-technologies
https://www.gen-4.org/generation-iv-criteria-and-technologies

Electricity generation technologies: renewables

Biomass
Steam boiler; IGCC; feedstock of forest residue, switchgrass, poplar,
willow, miscanthus and more

Wind Turbine

On-shore and off-shore

Solar
Single-cSiPV and multi-cSiPV

Geothermal
Hydrothermal flash; hydrothermal binary; enhanced geothermal systems

Hydropower
Concrete gravity dam and embankment dam

GREAT PLAINS
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Data sources for R&D GREET electricity LCA

Thermal Efficiencies
Unit-level performance data (EIA 923 and 860)

GHG Emission Factors

CH, and N,O emissions are estimated by multiplying the fuel specific heat
input in mmBtu by the appropriate EFs from Table C-2 of EPA’s Final
Mandatory Reporting of GHG Rule (EPA 2009)

CO, emissions are calculated from fuel carbon content and fuel
consumption

CAP and Water Consumption
Criteria air pollutants (EPA NEI 2017, EIA, e-GRID)
Water consumption (EIA and USGS)

Electricity Generation Mixes
Regional and national mixes (EIA’s annual energy outlook)

Y U.S. Department of
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Vehicle Modeling for On-Road Vehicles
in R&D GREET




From materials to vehicles

Each vehicle is a collection of components, which in turn, are a collection of materials

Materials Modeling :
|

h _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L _— L I

Materials are combined to model components

Component
Modeling

Vehicle
Modeling
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Example: Battery Modeling for On-Road
Vehicles in R&D GREET



Battery electric vehicle mineral use

Electric vehicles (BEVs) use many materials in lithium-ion batteries

Nickel, lithium, manganese,
cobalt, lithium
hexaflourophosphate, ethylene

carbonate, dimethyl carbonate, 1 . i g |
o Separator [ERRSEY Anode B9
phosphorous, polyvinylidene » [N P L

flouride, N-methyl-2-
pyrrolidone, graphite, silicon,
lithium metal, and more

- DOE Explains...Batteries | Department of Energy

s ‘GREAT PLAINS Argonneo EN:RGY
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https://www.energy.gov/science/doe-explainsbatteries
https://www.energy.gov/science/doe-explainsbatteries

Battery modeling

From the materials, ANL extends to batteries and leverages Argonne’s BatPaC model
for the bill of materials (BOM): the “recipe” of the battery

Brine Recovery Ore Mining

Brine Brine-based Li Ore-based Li Spodumene
Concentration Production Production Concentration
Li,CO,/ '-.'OH Truck Transport Truck Transport Ocean Transport
Production

Li,CO, / LiOH
Production

Truck Transport Ocean Transport Land Transport Land Transport

T " Cathode
ranspor Production
: Module
Cell Production Transport :
Production

GREAT PLAINS US. Department of
reatrans Argonne @  ENERGY
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Battery recycling model

Modeling framework of Argonne’s EverBatt Recycling Model

Recycling is benchmarked against virgin
production to provide a holistic picture of
the benefits and trade-offs of battery
recycling

GREET incorporates the energy and
material balance from EverBatt to model
the emissions, energy use, and water
consumption of battery recycling

GREAT PLAINS T
& | sraapLans Argonne & ENSRGY
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- Novel Processing and Design Technologies will Make Battery Recycling

Profitable | Recell Advanced Battery Recycling



https://recellcenter.org/fact-sheets/
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LCA Results for On-Road Vehicles
in R&D GREET




Life cycle GHG emissions in R&D GREET

&

&

Global supply chains of current battery production impact LCA results

Argonne LCA of Global Regional Supply Chains Along with NMCxyz Variance

N

m
o

GHG, kg CO,-eq/kWh of battery
w ey
o o

N
o

(oY
o

o

US China Japan Korea Europe

NMC111

US China Japan Korea Europe

NMC532

GREAT PLAINS 1% Fpacrmarn o
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US China Japan Korea Europe

NMC622

China Japan Korea Europe

@ Remaining Cathode
0 Assembly

@ BMS

@ Aluminum

@ Other

O LiPF6

B LiOH (Cathode precursor)

B Li2CO3 (Cathode precursor)

@ Cobalt

O Nickel

NMC811

NMCxyz
variance:
cathode
composition
(i.e., NMC811)

- Winjobi et al., 2022,
Sustainable Materials

and Technologies



https://www.sciencedirect.com/science/article/pii/S221499372200029X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S221499372200029X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S221499372200029X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S221499372200029X?via%3Dihub

Life cycle GHG emissions in R&D GREET

Compare Gasoline ICEV to EV for Small SUVs

52%

reduction of
GHG emissions
by switiching

from ICE to EV

GHG per mile traveled
|[gCO,e/mile]

1

ICE: Gasoline EV: Grid electricity
Construction: Fuel Production Facility Production: Fuel - R&D GREET LDV Fact

Production: Vehicle W Use: Vehicle Operation Sheet. 2024

Production: Battery End-of-life: Vehicle & Battery disposal

Department of Energy

INSTITUTE Arggmmgmg EN:RGY
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https://www.energy.gov/sites/default/files/2024-07/eere-greet-fact-sheet_july-2024.pdf
https://www.energy.gov/sites/default/files/2024-07/eere-greet-fact-sheet_july-2024.pdf
https://www.energy.gov/sites/default/files/2024-07/eere-greet-fact-sheet_july-2024.pdf
https://www.energy.gov/sites/default/files/2024-07/eere-greet-fact-sheet_july-2024.pdf

Well-to-wheels GHG emissions of BEV MHDVs: 2019 U.S. Mix

For BEVs, the fuel
Consumption, and thUS, mWTP  mVehicle Operation
GHG emissions, increase E 2163
with increasing weight 5 :
@ E 1461
class E
O
T
=
For vocational vehicles, S 410 : 537
shifting to BEV from ICEV
can reduce WTW GHG ICEV EV E ICEV BEV ICEV BEV E ICEV BEV ICEV BEV ICEV BEV
. . Class 2 Pick-up _Class4 Light-Heavy Class 6 Medium- Class 8 Refuse  Class 8 Short-haul Class 8 Long-haul
emissions by 49-63% Truck and Van | Duty Heavy Duty

- R&D GREET

Note: this figure was generated for illustrative purposes.
As R&D GREET is updated, the values could change

& ‘ GREAT PLAINS
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https://greet.anl.gov/greet_excel_model.models
https://greet.anl.gov/greet_excel_model.models

Well-to-wheels GHG emissions of BEV MHDVs: 2030 U.S. Mix

Bwter B Vvehicle Operation 2696

2007
1732 1634
1376
1115
426
I 357

ICEV BEV ICEV BEV ICEV BEV ICEV BEV ICEV BEV ICEV BEV

Class 2 Pick-up Class 4 Light-  Class 6 Medium- Class 8 Refuse Class 8 Short-haul Class 8 Long-haul
Truck and Van Heavy Duty Heavy Duty

For class 8 long-haul
vehicles, the WTW GHG
emissions for BEVs are

estimated to be less than
the emissions associated
with diesel ICEVs in 2030

(g/mile)
=
S

-
&)
o
o

Y
o
o
o

(7))
C
9
(7]
D
S
L
o
L
O
<
—
=

- R&D GREET

Note: this figure was generated for illustrative purposes.
As R&D GREET is updated, the values could change
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Well-to-wheels GHG emissions of FCV MHDVs

Well-to-Wheel GHG Emissions Reductions Benefits for Switching to Fuel Cell Vehicles
I (Based on EPA/NHTSA Vocational - Urban)

FCVs have a greater fuel
economy than ICEVs and
exhibit lower GHG
emissions when using
hydrogen produced using

renewable energy

—

—
a
«

10 passenger-mile for buses)

I,
[ ]
[
S =
a v
c £
oW
Q£
LDL’_J
T €
O
_C-I—'
| —
=g
S o
—_
o O
EU
[+10]
X

Diesel
Diesel

Compared to diesel
counterparts, MHD
hydrogen FCVs create less
GHG emissions across

SMR G.H2 (relative to Diesel)
SMR G.H2 (relative to Diesel)

SMR G.H2 (relative to Diesel)
SMR G.H2 (relative to Diesel)
SMR G.H2 (relative to Diesel)
SMR G.H2 (relative to Diesel)

SMR G.H2 (relative to Diesel)
Solar G.H2 (relative to SMR G.H2) 4%

Solar G.H2 (relative to SMR G.H2) [#%

Solar G.H2 (relative to SMR G.H2)
Solar G.H2 (relative to SMR G.H2)
Solar G.H2 (relative to SMR G.H2)
Solar G.H2 (relative to SMR G.H2)
Solar G.H2 (relative to SMR G.H2)

Class 2b Class 4 Class 6 Class 6/7 Class 8a Class 8b Class 8b
C lasses HD Pick-Up  LHD Vocational MHD Vocational School Buses  Refuse Trucks HHD Vocational Combination
Trucks and Vans Vehicles Vehicles Vehicles Short-Haul Trucks

- R&D GREET Note: this figure was generated for illustrative purposes.

As R&D GREET is updated, the values could change
INSTITUTE = ©OaronaLiasoratory
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GREET capabilities for on-road vehicles

[ ' . . I
: : Light-duty Vehicles Medium and Heavy-duty Vehicles l
|
| ! (LDVs): “Results” tab (MHDVs): “HDV_WTW” tab |
- S

| : :
| Vehicle | 3 Types of LDVs 10 Types of MHDVs Covering the Following

| ! '
: OPti ONSs : Sedans SUVs Pickup Trucks Sleeper/Day Cabs, Vocational Vehicles, HD Vans, Buses, and Refuse Trucks :
: |
: : i
: Powertrain | 5 Types of Powertrains 4 Types of Powertrains |
| ° l l
: Options | ICEV, HEV, PHEV, BEV, FCV ICEV, HEV, BEV, FCV |
2o o D O ll.- :
Fuel 1 Numerous Fuel Options and Pathway Details Can be Selected |
|
Pathway : ICEV: gasoline, diesel, CNG, LPG, biofuels, etc. BEV: electricity with different grid choices :
Options ' HE V/PHEV: similar suite of fuel options as ICEV FCV: hydrogen with different production pathways J'
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On-road vehicle tabs in R&D GREET

Primary

Vehicles
Car_TS
LDT1 TS Some Secondary

LDT2 TS All tabs

In R&D GREET 1

Some tabs are on

material impacts that
Some Secondary feed into vehicle-cycle

Results impact calculations,
while other tabs are
MHDV_WTW . .
. about vehicles or vehicle-
In R&D GREET 1 cycle impact calculations
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Questions?
hcai@anl.gov

golson@gpisd.net
Visit https://greet.anl.gov/

Contributors
Gabrielle Olson, Branden Leonhardt, Jarod Kelly,
Taemin Kim, Rakesh K lyer, and Hao Cai
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