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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. 

R&D GREET disclaimer 

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. 



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.

GREET end-user licensing terms and conditions
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Introducing R&D GREET .Net



Adaptable to include a broad range of 

applications

.Net platform development

Expandable to include new pathways and 

expanded boundaries

Transparent to enhance usability and maintain 

credibility



R&D GREET Excel Can Be 

1. Difficult to find a specific process, pathway, 

mix, or vehicle

2.  Time-consuming to build a new process, 

pathway, or mix

3.  Easy to make mistakes due to the flexibility of 

the Excel platform

4.  Difficult to track the functional unit and unit 

conversions at each step

5.  Hard to update your own file when a new 

version of the R&D GREET Excel is released

Limitations of the R&D GREET Excel platform



Provides an easy-to-use, fully graphical, and interactive 

interface

Benefits of the R&D GREET .Net platform

Allows users to quickly develop each element in the 

model and perform LCA calculations

Applies the same LCA method as the R&D GREET Excel 

platform with a faster algorithm for model calculations 

Derives consistent results with the Excel platform



How to Download R&D GREET .Net



Downloading R&D GREET .Net

1.  Go to Argonne’s GREET Website: greet.anl.gov

2.  Select R&D GREET .Net on the left side of the screen 

3.  Click on the most recent greet.application file under 

Download the new R&D GREET .Net Software

4.  Follow the instructions on the following installation 

interface 

5.  Enter your information to register and submit

https://greet.anl.gov


R&D GREET.Net

Regular Updates Regular Updates

Local .greet file 

only stores data 

sets

R&D GREET .Net model design

R&D GREET 1 R&D GREET 2 Stochasti

c

CCLUB FD-

CIC

GREET Data 

Server

GREET Software 

Server

Local GREET 

application only 

implements 

GREET 

methodology

R&D GREET.Net 

integrates all 

databases in Excel 

models

R&D GREET.Net separates 

datasets and methodology



Terminology



R&D GREET .Net concepts hierarchy

Technologies are defined on top of 

the emissions and resources 

Processes are the basic building 

blocks for pathways and pathway 

mixes

Emissions Resources

Technologies

Processes

Pathways

Mixes

Products



EmissionsEmissionsEmissionsEmissionsEmissions

Terminology: emissions

Emissions: greenhouse gas emissions (GHG) and air pollutant 

emissions



Terminology: resources

Energy Materials Energy Materials Energy Materials Energy Materials 

Resources: inputs and outputs

Examples: fuels, materials, energy, products, items, and more 



Technologies: equipment that consume resources 

(e.g., fuel) and produces emissions

Examples: boiler, engine, and turbine 

Terminology: technologies



Process 1

Raw Material 

Extraction

Process 2

Feedstock 

Transportation

Process 3

Fuel Production

Process 4

Fuel Delivery and 

Dispensing

Process 5

Fuel Use

Processes: basic building blocks for pathways and pathway mixes 

that define inputs, outputs, and their relationship in a step

Terminology: processes



Process 1

Raw Material 

Extraction

Process 2

Feedstock 

Transportation

Process 3

Fuel Production

Process 4

Fuel Delivery and 

Dispensing

Process 5

Fuel Use

Pathways: a series of processes involved in product production

Terminology: pathways



Pathway 1

Conventional Crude Recovery Crude Oil Storage
Conventional Crude Oil 

Transportation

Crude Oil Pathway Mix

Terminology: pathway mixes

Pathway Mixes: a proportional combination of 

multiple pathways which produce a consistent 

product

Energy, mass, or volume shares can be defined to 

reflect the contributions of individual pathways

Pathway 2

Shale Oil Recovery Shale Oil StorageShale Oil Transportation

Crude Oil Pathway Mix

Pathway 

2

12.9%



R&D GREET .Net concepts hierarchy

Emissions Resources

Technologies

Processes

Pathways

Mixes

Products

Technologies are defined on top of 

the emissions and resources 

Processes are the basic building 

blocks for pathways and pathway 

mixes



General Navigation



S
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n
a

rio
 P

a
n

e

WTP Results WTW and C2G 

Results

Data Editors Simulation 

Parameters

Mapping

https://www.youtube.com/@greetmodeltutorialvideos5576/playlists

Visit the GREET Model Tutorial 

Videos for R&D GREET .Net 

walkthroughs 

Main panes in R&D GREET .Net

YouTube

- R&D GREET.Net

https://www.youtube.com/@greetmodeltutorialvideos5576/playlists
https://www.youtube.com/@greetmodeltutorialvideos5576/playlists
https://www.youtube.com/@greetmodeltutorialvideos5576/playlists
https://www.youtube.com/@greetmodeltutorialvideos5576/playlists
https://www.youtube.com/@greetmodeltutorialvideos5576/playlists
https://www.youtube.com/@greetmodeltutorialvideos5576/playlists
https://greet.anl.gov/index.php?content=greetdotnet
https://greet.anl.gov/index.php?content=greetdotnet


R&D GREET .Net main menu options

Enable calculation

or 

Press F9

or 

Select “Recalculation 

Needed”

Open an existing .greet 

file (project)

Create a blank .greet file

“Save” or “Save As” the 

project

- R&D GREET.Net

https://greet.anl.gov/index.php?content=greetdotnet
https://greet.anl.gov/index.php?content=greetdotnet


“WTP Results” pane: Zone 1

Zone 1

Products Tree

Search the interested 

products

Expand the node and 

select a pathway or 

mix to review

- R&D GREET.Net

https://greet.anl.gov/index.php?content=greetdotnet
https://greet.anl.gov/index.php?content=greetdotnet


“WTP Results” pane: Zone 2

Zone 2

Well-to-use results associated with the 

selected pathway or mix

- R&D GREET.Net

https://greet.anl.gov/index.php?content=greetdotnet
https://greet.anl.gov/index.php?content=greetdotnet


Zone 3

Graphical representation of the selected 

pathway or mix

“WTP Results” pane: Zone 3

- R&D GREET.Net

https://greet.anl.gov/index.php?content=greetdotnet
https://greet.anl.gov/index.php?content=greetdotnet


Feed pathway

Transportation process Stationary process

Feed mix

Color codes of the graphical representations

Main product of 

the pathway
- R&D GREET.Net

https://greet.anl.gov/index.php?content=greetdotnet
https://greet.anl.gov/index.php?content=greetdotnet


YouTube Channel

https://www.youtube.com/watch?v=BrqRhJ3qRmI&li

st=PLLT1SPoEVQqxWRoFTABWU_ibyLSpS18pO 

Online Documents

https://greet.es.anl.gov/index.php?content=greetdot

net 

R&D GREET .Net resources

Software Documents

GREET-Model.pdf - mathematical methods

GREET-Manual.pdf - how to use the model



Demo for R&D GREET .Net



H2 Production
Create a New Steam Methane Reforming (SMR) 

Hydrogen Production Pathway with Real-World 

Data



Inputs

Feedstock - Natural Gas - 5.204 million normal cubic feet

Utility - Electricity - 15,600 kWh 

Utility - Steam - 1,958 mmBtu

Real-world data: inputs

Upstream Assumptions

North American NG from shale and conventional gas as 

stationary fuel

U.S. electricity grid mix

Steam from a small boiler using North American NG

Data Below is from a Refinery SMR unit 

(unit: per day)



Outputs

Main Product - Hydrogen - 49.2 ton

Co-product - Steam - 634 mmBtu

Emissions - all carbon in input NG is released as CO2  

Real-world data: outputs

Co-product Handling Method 

Displace steam produced from hydrogen central plants 

using North American NG

Data Below is from a Refinery SMR unit 

(unit: per day)



1. Create a new resource "H2 Demo"

2. Create a new technology “CO2 from SMR 

Demo” to handle CO2 emissions

3.  Create a new stationary process 

“H2 Production from SMR Demo”

4.  Create a new pathway “H2 Production Pathway 

from SMR Demo”

5.  Press F9 to run the simulation

6.  Explore the pathway results in the “WTP 

Results” pane

Steps in R&D GREET .Net



1

Select

Look here

Right click

Step 1

Scroll

Note:

Instructions 

or notes

Type

Type the 

following text 

into a cell

Words

Simulation 

results label

Demo session symbol key

= Equation



Create a New Resource

“H2 Demo”



Open R&D GREET .Net 

1

2







Resource Name: H2 Demo

State: Gaseous

Density: 2.55 g/ft3

LHV: 290 Btu/ft3

Sulfur and Carbon Ratio: 0%

Market Value: $1/kg



Fill in the inputs on the 

left as shown

2

1



1

2



Create a New Technology 

“CO2 from SMR Demo” 

to Handle CO2 Emissions





Search “Natural 

Gas”

1

Double click

2



Type 0

2

1

3



1

2



1
2

Right 

click

Assumption: all carbon in 

natural gas is released as CO2



1

Fill in the name and 

notes as shown below

2

3

4



Create a New Stationary Process 

“H2 Production from SMR Demo”





1

Search “Demo”
2

Drag H2 Demo 

to main outputs

3



Search 

“Natural Gas”

2

Drag Natural 

Gas to inputs

3

Type 49.2 ton

1



Type 5.2e6 ft3

1



Search “Electricity”
1

Drag Electricity 

to inputs

2



2

Search “Steam”
3

Drag Steam to 

inputs

4

Type 15600 kWh

1



Type 1958 mmBtu

1

2



Drag Steam to 

other outputs

2

1



Type 634 mmBtu

1

2

Right 

click





1

2

3

4





Type 100%

1

2

3



Search “Demo”
1

Drag CO2 from 

SMR Demo to 

Natural Gas

2



1

Fill in the name and 

notes as shown below

2

3



Create a New Pathway 

“H2 Production Pathway from 

SMR Demo”





Search “Demo”

1

Drag H2 Production from 

SMR Demo to pathway editor

2



Drag H2 Demo to 

pathway editor

1

2



Drag from the H2  

production process 

to the H2 output



1

Fill in the name and 

notes as shown below

2

2

2

3



Explore the Pathway Results in 

the “WTP Results” Pane



Search “Demo”

1

2

Press F9

3





Hydrogen production 

pathway from SMR



Hydrogen production 

pathway from SMR



Hydrogen production 

pathway from SMR



1

2





Type 1231

2



Per 123 lb of Hydrogen DemoPer 1 MJ of Hydrogen Demo

WTP GHG 

emissions

93 g CO2e/MJ

WTP GHG 

emissions

624 kg CO2e/123 lb





1
Fill in the unit as 

shown below

2



Per $3 of Hydrogen DemoPer 1 MJ of Hydrogen Demo

WTP GHG 

emissions

93 g CO2e/MJ

WTP GHG 

emissions

33 kg CO2e/$3





1

2

GHG emissions

372 ton CO2e 



1

2

GHG emissions

6856 kg CO2e 



1

2

GHG emissions

178 ton CO2e 



1

2

WTP GHG 

emissions

33 kg CO2e/$3



1

2

GHG emissions

58 ton CO2e



1

2

WTP GHG 

emissions

33 kg CO2e/$3



1. Modify a resource

2. Modify a technology

3.  Modify a stationary process 

4.  Modify a pathway

5.  Press F9 to run the simulation

6.  Explore the pathway results in the “WTP 

Results” pane

Steps in R&D GREET .Net

2

Zone 2



Questions?
hcai@anl.gov

golson@gpisd.net

Visit https://greet.anl.gov/

Contributors

Gabrielle Olson,  Zifeng Lu, Branden Leonhardt, 

and Hao Cai



THANK YOU
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