January 24, 2025

Introducing and Demonstrating
R&D GREET".Net

2:00-3:00 p.m. CT

Instructors

Zifeng Lu, Argonne National Laboratory

Gabrielle Olson, Great Plains Institute

Argonne National Laboratory Subject Matter Experts
Zifeng Lu

oooooooooooooo

& [srempiams Agonned ENERGY



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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Introducing R&D GREET .Net
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.Net platform development

Adaptable to include a broad range of
applications

Expandable to include new pathways and
expanded boundaries

Transparent to enhance usability and maintain

credibility
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Limitations of the R&D GREET Excel platform

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
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Benefits of the R&D GREET .Net platform

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

Allows users to quickly develop each elementin 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
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How to Download R&D GREET .Net
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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
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https://greet.anl.gov

R&D GREET .Net model design

XS X X N X
> A% > LA ~ - A ~
R&D GREET.Net JS===t —_— L= L =S4 -
integrates all
: R&D GREET 1 R&D GREET 2 Stochasti CCLUB FD-
databases in Excel L ) ) ac
models - VY =

Local GREET
application only

Local .greet file

implements
GREET
methodology

only stores data
sets

R&D GREET.Net

GREET Data R&D GREET.Net separates GREET Software

Server Server

datasets and methodology
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Terminology
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R&D GREET .Net concepts hierarchy

Technologies are defined on top of
the emissions and resources

Processes are the basic building m

blocks for pathways and pathway

mixes Processes

Emissions Resources
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Terminology: emissions

Emissions: greenhouse gas emissions (GHG) and air pollutant
emissions

Emissions Emissions Emissions Emissions Emissions

S O A GO A A A AN

Process 3 Process 4 Process 5
Fuel Production Fuel Delivery and Fuel Use

Process 1 Process 2
Raw Material Feedstock
Extraction Transportation

Dispensing

A,
(’ Energy :/, Materials (’
S. Department of
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Terminology: resources

Resources: inputs and outputs
Examples: fuels, materials, energy, products, items, and more

Emissions Emissions Emissions Emissions Emissions

Process 1 Process 2 Process 3 Process 4 Process 5
Raw Material Feedstock Fuel Production Fuel Delivery and Fuel Use

Extraction Transportation Dispensing

A, Ay A, Ay
(; Energy H, Materials (; Energy =I,, Materials (b Energy H, Materials (b Energy H, Materials
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Terminology: technologies

Technologies: equipment that consume resources
(e.g., fuel) and produces emissions
Examples: boiler, engine, and turbine




Terminology: processes

Processes: basic building blocks for pathways and pathway mixes
that define inputs, outputs, and their relationship in a step

Emissions Emissions Emissions Emissions Emissions

Process 1 Process 2 Process 4 Process 5
: Process 3 ,
Raw Material Feedstock , Fuel Delivery and Fuel Use
, , Fuel Production , :
Extraction Transportation Dispensing
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Terminology: pathways

Pathways: a series of processes involved in product production

Emissions Emissions Emissions Emissions Emissions

Process 1 Process 2 Process 4 Process 5
, Process 3 ,
Raw Material Feedstock Fuel Delivery and Fuel Use

: , Fuel Production , :
Extraction Transportation Dispensing
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Terminology: pathway mixes

Pathway 1

i Conventional Crude Oil i
Conventional Crude Recovery . Crude Oil Storage
Transportation

Pathway 2

Shale Oil Recovery Shale Oil Transportation Shale Oil Storage

Pathway Mixes: a proportional combination of Crude Oil Pathway Mix

multiple pathways which produce a consistent ~Pathway
product 12290 "

Energy, mass, or volume shares can be defined to
reflect the contributions of individual pathways

Pathway 1
eeeeeeeeeeeeee 79.8%
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R&D GREET .Net concepts hierarchy

Technologies are defined on top of
the emissions and resources

Processes are the basic building m

blocks for pathways and pathway

mixes Processes

Emissions Resources

eeeeeeeeeeee
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General Navigation
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Main panes in R&D GREET .Net

(&) GREET® 2022 C\Users\zlu\DocumentshGreet) Dataldefault greet
File Preferences Results Database About  Plugins

m e (e i - e o
- "

i B% "|"|t| Stabdzed £
o Aoabone

i Acatyleng

fw Acrylic Acid

o Acrylonitrila

o AD Residue

[ Results for Select an itemn from above list

Target Year 2022

gl

YouTube

Feady Project has been modifled Hecalculation Meeded

- R&D GREET.Net

Visit the GREET Model Tutorial

Videos for R&D GREET .Net
walkthroughs
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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

@ﬁ ET® 2022 i‘-.Uwiu‘.incun'-e1'.s'.LGreen3'ala'-.|:lefa.: Ligreet

File gPreference® Resuits BDatabase About  Plugins

|’m - E WTW and C2G Results

i 14-Butanadiol

4 2% Hydrogen in Nitogen Results Database About

|| 2 3% Sulfuric Acid
s 3% Yitia-Stabized Ziconia

| 8% Yina-Stabdzed Zeconia Calculate Fo

i Acabone

U, Monitoring Results  F10

i Acryloninle

|| ©AD Resides _ Export to XML F12

[ Results for Select an itemn from above list

Target Year 2022

gl

Preferences Resu'

New I
Open a project

[
Save Ctrl+S |
Save As F12 I

[

Feady Project has been modified  Recaleulation Meeded

- R&D GREET.Net

Simulabon Paramsberns é
Enable calculation

or

Press F9

or

Select “Recalculation
Needed”

Create a blank .greet file

Open an existing .greet
file (project)

“Save” or “Save As” the

&

&

project

Proparty of Argonne National Labaraiony
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https://greet.anl.gov/index.php?content=greetdotnet
https://greet.anl.gov/index.php?content=greetdotnet

CC;. GREET® 2022 C\Users\zlu\Documents\Greet\Data\default.greet

Preferences Results Database About Plugins

WTP Results . - . WTW and C2G Results X Data Editors L Simulation Parametars

\ 7295% »
13
1

1l A

Products

@ 1.3Propanediol
 14-Butanediol

& 2% Hydrogen in Nfrogan

14
W 3% Sullunc Acid :
3% Yuna-Stabized Zeconia o n e
& 8% Yna-Stabiaed Zecona

& Acetone
& Acatylens

heteone Products Tree

s - - - - - - - -
Conventional Diesel from Crude Oil for US Refineries

Main Output: Conventional Diesel
Per 1 mmBtu of Conventional Diesel

Target Year 2022

Results for

2

e ir Search the interested =

Expand the node and =

el ) i

 selectapathwayor —m°

products | , ,
e miIx to review

16.6210 kg
22.5086 kg
v Flow properties
Well to Use

Ready Project has been modified Property of Aroonne National Laboratory

lN STITUTE NATIONAL LABORATORY
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https://greet.anl.gov/index.php?content=greetdotnet
https://greet.anl.gov/index.php?content=greetdotnet

“WTP Results” pane: Zone 2

(© GREET® 2022 C:\Users\zlu\Documents\Greet\Data\defaultgreet - o X
File Preferences Results Database About Plugins

> WTP Results - : WTW and C2G Results - aad Dot Editors 7 Simulation Parametars 7 Mapping
(=) : = X @

Products RO |8 Q 2% v
|Search | SIE 3 0 1 4 1 1 [ [ 1 1 1 1 [ 1
Products ‘
1 - ‘
. r Y
sl |5 o o =
- s ‘Ho==== \Well-to-use results associated with the ‘
~ Well to Use o
v Emissions e
v CO2 Total 13.1822 kg °
CO2 13,2032 kg
selected pathway or mix
VOC 74975¢
cO 124235¢g
NOx 19.0726 g
P10 1.3608 g
PM25S 1.143%¢g
SOx 5.2153 ¢
CH4 0.1117 kg
N20 0.2441g
BC 0.1730¢
POC 031119
v Groups -
GHG-100 16.6210 kg
GHG-20 22.5086 kg
~_Flow properties s
Well to Use
Re has been modified

- R&D GREET.Net US. Department of
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https://greet.anl.gov/index.php?content=greetdotnet
https://greet.anl.gov/index.php?content=greetdotnet

@, GREET® 2022 C\Users\zlu\Documents\Greet\Data\default.greet
Results Database About Plugins

WTP Results %:

Products

Search & 95
Products A
& 1L.3-Propanadiol

 14-Butanediol

& 2% Hydrogen in Nfrogan

W 3% Sullunc Acid

3% Ymna-Stabitzed Zeconta

& 8% Yana-Stabideed Zecona

& Acetone

& Acatylene

@ Acrylic Acsd

@ Acrylontrile

« AD Residue

Conventional Diesel from Crude Oil for US Refineries
Main Output: Conventional Diesel
Per 1 mmBtu of Conventional Diesel

Target Year 2022

Results for

a2
v Emissions
Well to Use
Emissions
v CO2 Total 13.1822 kg
13,2032 kg
0.0210 kg

12,4235 g

)726 g

v Flow properties
Well to Use

Ready Project has been modified

WTW and C2G Results . Data Editors L Simulation Parameters

L 7295%

1300
A LYy

(
l
i
\

_—__-_—-_———--—-————--—-————-\

<

e I & L O (D e | :

—————— — LU O E | & \
;(JUOE Ol inuoe Ol ’ "Cmvenlml Diesel | | [Conventsonal Deesel | Convenbonal... | {Conventional Diesel Conventional Dwesel | o,
P ‘D- v/
| ' g ’ =

[ |

\ \ )

Graphical representation of the selected
pathway or mix

Property of Aroonne National Laboratory

- R&D GREET.Net ( GREAT pLAINs Argonne a U.S. Department of
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https://greet.anl.gov/index.php?content=greetdotnet
https://greet.anl.gov/index.php?content=greetdotnet

Color codes of the graphical representations

Feed pathway Feed mix

O Crude Oil Average for Use in U.S. Refineries
[rudeOil

Non Distributed - U.S. Mix

[Electricity

Publication Details: EIA - Annual Energy Outlook 2013...

Transportation process Stationary process
O U.S. Conventional Diesel v O Conventional Diesel Refining-with pre-defined Crude oil

mixes

Conventional Diesel Conventional Diesel - - -
[ ] [ [Crude Oil @? [Conventlonal Diesel

Publication Details Title : Analysis of Petroleum Refining...

Publication Details Title : Analysis of Petroleum Refining
Energy Efficiency of U.S. Refineries Publication Date :...

- R&D GREET.Net
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https://greet.anl.gov/index.php?content=greetdotnet
https://greet.anl.gov/index.php?content=greetdotnet

R&D GREET .Net resources

$1 .50

» .8 . . )
‘\ s\ \“\\|' » - . ~ -
(’t "‘
9% Ancom
$460,000.00 - -

$235 000 00

).00 -00
N.00 $275,000.00 33‘30,0003)0 =3 _
o $140,000.00 $410, R0
0.00 $650,000.00 $1;%:(; 000. g

: ' 0.00 000.
0.00) $350.00 o

100%

YouTube Channel
https://www.youtube.com/watch?v=BrgRhJ3gRmI&Ii

st=PLLT1SPoEVQgxWRoFTABWU ibylLSpS18p0O

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

Software Documents
GREET-Model.pdf - mathematical methods
GREET-Manual.pdf - how to use the model
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Demo for R&D GREET .Net
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H, Production

Create a New Steam Methane Reforming (SMR)
Hydrogen Production Pathway with Real-World
Data

€ ne e ENERGY



Real-world data: inputs

Data Below is from a Refinery SMR unit

(unit: per day)

Inputs
Feedstock - Natural Gas - 5.204 million normal cubic feet
Utility - Electricity - 15,600 kWh
Utility - Steam - 1,958 mmBtu

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

nnnnnnnnnnnnnn
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Real-world data: outputs

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 CO,

Co-product Handling Method
Displace steam produced from hydrogen central plants
using North American NG

oooooooooooooo
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Steps in R&D GREET .Net

1. Create a new resource "H, Demo"

2. Create a new technology “CO, from SMR
Demo” to handle CO, emissions

3. Create a new stationary process
“H, Production from SMR Demo”

4, Create a new pathway “H, Production Pathway
from SMR Demo”

5. Press F9 to run the simulation

6. Explore the pathway results in the “WTP
Results” pane

nnnnnnnnnnnnnn
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Demo session symbol key

Type the
following text
into a cell

U e e

I
=

Instructions

o @ or notes
— @ o

nnnnnnnnnnnnnn
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Create a New Resource
“H, Demo”
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) =1
I'h » Eﬁ WTP Results % > a WTW and C2G Results Qﬂ Data Editors Q Simulation Parameters é Mapping

Products
Search... 1..

N

Products

(2 1.3 Propanediol

4 1.4-Butanediol

4 2% Hydrogen in Nitrogen
& 3% Sulfuric Acid

¢ 3% Yitria-Stabilized Zirconia
4 8% Yitria-Stabilized Zirconia
¢ Acetone

-

Results for Select an item from above list

GREAT PLAINS
‘ INSTITUTE Arggﬂﬂgome

Welcome tg ET 2023

' What'sn €  Getting started

The major updates in this version: The user documentation should be a great help, but
& See Summary of Expansions, Updates, and Results in order to get started quickly, you should have a
in GREET® 2023 (.pdf) look at these guides:
& Or GREET Website for details & Using the WTP explorer to navigate through
& Bug fixes to make GREET.Net more reliable products

& Well to Wheels analysis for vehicles
& Data Editors to enter or modify data
& Simulation Parameters for fine tuning

GREET Tutorial videos are also available and
constitute a solid base to start with the software. The
video play list is available on YouTube

Documentation —~ Support

The most recent User Manual of GREET.Net can be found Support is available by:
through: "About"” = "User Manuals” from the Menu Bar. & Contacting the GREET team at greet@es.anl.gov
Documentation and help is also available from the GREET and ask about GREET.Net or the assumptions
website. You can consult the following pages to get used.
information: & Our contact page to talk directly with the

& User Guide and Model e development team

& Publications page

& API for developers

Open R&D GREET .Net

To start with the WTP explorer, expand one of the products in the list on the top left, then select a pathway or a mix.
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ENZR

GY




\ — & | 'O, — = _
= WTP Results - WTW and C2G Results Data Editors Simulation Parameters “ Mappin
Az~ B ) v - O, pping

Technologies  Processes Pathways Pathway Mix Modes Vehicles Emission

act A Parameter To Modify 8

(General Statistics Most recent modifications

Number of pathways 1871
Number of processes 2788
Number of stationary processes 2344
Number of transportation processes 444
Number of modes 23
Number of gases 28
Number of resources 903
Number of technologies 315
Number of parameters 110336
Number of mixes 173
Number of vehicles 262

de parameters trom lis

U.S. Department of
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\ = & | 'O, — = _
= WTP Results ~ WTW and C2G Results Data Editors Simulation Parameters “ Mappin
o) AL~ O, pping

Resources | Technologies Processes Pathways Pathway Mix Modes Vehicles Emission

Add Resource

Modify Resource

eter To Modify 8

General Statistics Most recent modifications
Number of pathways 1871
Number of processes 2788
Number of stationary processes 2344
Number of transportation processes 444
Number of modes 23
Number of gases 28
Number of resources 903
Number of technologies 315
Number of parameters 110336
Number of mixes 173
Number of vehicles 262

arameters trom lis

U.S. Department of
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WTP Results

% [ E WTW and C2G Results QC;

Data Editors

Resources  Technologies Processes Pathways Pathway Mix  Modes Vehicles  Emission

Simulation Parameters

Ty

Mapping

-

Resource Parameters
State: liquid

Name: New Resource 376933632

Atemative Names
Families

Primary Resource [ Can be a primary resource (Natural resource)

Density” Sulfur Ratio*

Low Heating Value® Carbon Ratio®

High Heating Value® Market Value®

MNotes

* At Standard Condtions

Edit pathway mixes Where is this resource used?

Edit evaporation properties

Compatible Resources:

Add

Resource Name: H, Demo
State: Gaseous
Density: 2.55 g/ft?

LHV: 290 Btu/ft
Sulfur and Carbon Ratio: 0%
Market Value: S1/kg

-

U.S. Department of

ENZRGY
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| . > m WTP Results . > & WTW and C2G Results QC; Data Editors Q Simulation Parameters é Mapping

Resources Technologies Processes Pathways Pathway Mix Modes Vehicles Emission

Resource Parameters Compatible Resources:

left as shown

* At Standard Condtions

State: gaseous I
Name: H2 Demo |
[ Add
Altemative Names
Families I
Primary Resource (] Can be a primary resource {Natural resource) I
Density” 2.5500 g/ft"3 Sufur Ratio® 0 % [
Low Heating Value* 290 Btu/ft"3 Carbon Ratio® 0% I
) Fillin the inputs on the
Notes add your notes I
I
I

Edit pathway mixes Where is this resource used? Edit evaporation properties

U.S. Department of

e |GREATPLAINS Argonne & EN"RGY
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. n . L i o . . é )
> WTP Results > WTW and C2G Results Data Editors Simulation Parameters Mappin
R B = X ©

Resources | Technologies | Processes Pathways Pathway Mix Modes Vehicles  Emission

Resource Parameters Compatible Resources:
State:

MName:

Add
Altemative Names
Families

Primary Resource an be a primary resource (Natural resource)

Density” 2.5500 g/ft*3 Sulfur Ratio* 0%
Low Heating Value* 290 Btu/ft"3 Carbon Ratio® 0 %
High Heating Value® Market Value® 15/kg
Notes add your notes
GREET X

At Standard Condtions Added as a new resource: H2 Demo.

Edit pathway mixes Where is this resource used? Edit evaporation properties

| Add as New

U.S. Department of
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Create a New Technology
“CO, from SMR Demo”’
to Handle CO, Emissions

€ |semmeans Argonned ENERGY



Data Editors

Qﬁ?

WTP Results .

> & WTW and C2G Results

Altemative Names

Families

Primary Resource

Density*
Low Heating Value*

Pathways Pathway Mix Modes Vehicles Emission

o Simulation Parameters

Mapping

ary resource (Natural resource)
2.5500°g/Tt3 Sulfur Ratio* 0 %

290 Btu/ft"3 Carbon Ratio® 0%

High Heating Value®

Market Value® 15/kg

MNotes

add your notes

* At Standard Condtions

Edit pathway mixes Where is this resource used?

Compatible Resources:

Add

Edit evaporation properties

<

GREAT PLAINS

INSTITUTE
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m B m WTP Results % Je & WTW and C2G Results QC; Data Editors Q Simulation Parameters é Mapping

Resources Technologies Processes Pathways PathwayMix Modes Vehicles Emission

Resource Parameters Compatible Resources:

State: gaseous ;
Name: H2 Demo © 0

1 IName: ural \aas
FamihES O T T T T T T e el SearCh Natural
Primary Resource [ Can be a primary resource (Natural resource) Name State

Densty 25500 g/ft"3 Compressed Natura Gas

Life-cycle natural gas consumption of malei... | gaseous
Liquefied Natural Gas liquid

Gas”’

Low Heating Value® 290 Btu/ft"3

High Heating Value®
: ? Liquefied Renewable Natural Gas liquid

dd ot
Notes add yournotes Natural Gas gaseous

Natural Gas Liquids liquid
* At Standard Condtions Renewable Natural Gasa gaseous
: aseous
Double click
Edit pathway mixes Where is this resource used? Edit evaporation properties

' Add as New

U.S. Department of

e |GREATPLAINS Argonne & EN"RGY
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! . > m WTP Results . > a WTW and C2G Results Q@ Data Editors Q Simulation Parameters é Mapping

Resources Technologies Processes Pathways Pathway Mix Modes Vehicles Emission

No years to Display. To add a year click

@ Ye.. —

Enter a year: N

Name New Technology 376934862

Notes

Resource  Natural Gas

Processes using this technology Add as New

U.S. Department of

s ‘GREATPLAINS Argonne & EN"RGY
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! . = Eﬁ WTP Results . . - & WTW and C2G Results QG; Data Editors o Simulation Parameters é Mapping

Resources Technologies Processes Pathways PathwayMix Modes Vehicles Emission

Add year Any Year 9

VOC
BC_TBW
CH4_Biogenic
co
NOx
PM10

Cco2_|
HFC-134a

POC

CO2_Biogenic
CO2_LandUseChange
CO2 _Fedilizer

CF4

SF6

C2F6

Name New Technology 376934862

Notes

Resource  Natural Gas

Processes using this technology Add as New

U.S. Department of

s ‘GREATPLAINS Argonne & EN"RGY

IN STITUTE NATIONAL LABORATORY



| . B m WTP Results - Je & WTW and C2G Results QC; Data Editors Q Simulation Parameters é Mapping

Resources Technologies Processes Pathways Pathway Mix Modes Vehicles Emission

Add year Any Year o

R

Switch to calculated value
NOx qu"l'l Switch t er valu
CH4 Edit Foé

Change Uni

Assumption: all carbon in

About this valu

Delete emissio

natural gas is released as CO,

Add distnibution

Name New Technology 376934862

Notes

Resource  Natural Gas

Processes using this technology Add as New

U.S. Department of

e |GREATPLAINS Argonne & EN"RGY

IN STITUTE NATIONAL LABORATORY



| = b m WTP Results . > & WTW and C2G Results QG Data Editors Q Simulation Parameters é Mapping
Resources  Technologies Pathways Pathway Mix Modes Vehicles Emission

Add Emission

Added as a new Technology: CO2 from SMR Demo.

Fillin the name and Q-

notes as shown below

Name I CO2 from SMR Demo l

Notes I add your notes I
[ [
[ [

Resource  Natural Gas Q

Processes using this technolog

U.S. Department of

e |GREATPLAINS Argonne & EN"RGY

IN STITUTE NATIONAL LABORATORY



Create a New Stationary Process
“H, Production from SMR Demo”

€ |semmeiams Argoned ENERGY



! - > Eﬁ WTP Results . > a WTW and C2G Results @Q Data Editors @ Simulation Parameters é Mapping

Pathways  Pathway Mix

Resources Technologies Modes Vehicles Emission

Add Stationary Process

Add year Add Transportation Process
co2 56.31] Modify Pro
NOx 0 kg/!
CH4 0 kg/)
Add Emission

Name (CO2from SMR Demo

Notes add your notes

Resource  Natural Gas

Processes using this technology Add as New Apply

U.S. Department of

s ‘GREATPLAINS Argonne & EN"RGY

IN STITUTE NATIONAL LABORATORY



WTP Results

(-

Resources Technologies Processes Pathways

% - & WTW and C2G Results Qc:

Data Editors

Pathway Mix  Modes Vehicles Emission

Demo |

Other Resources

__1

Simulation Parameters é Mapping

Search “Demo”

Inputs below

[

I I
Construction I HZ Demo I
anddemoliti... flom = -

Drag H, Demo

to main output

Drag and Drop other Outputs Below

Resources

Technologies

Special tems

s | GREAT PLAINS  Argonne &

IN STITUTE NATIONAL LABORATORY

Mame

Notes

New Stationary Process 376935524

Uban Share 0%

B Let GREET estimate carbon relations

View Carbon Relations

U.S. Department of

ENZRGY

Where is this process used?

Add as New




! . m WTP Results .

Resources Technologies Processes Pathways

& WTW and C2G Results

Pathway Mix Modes Vehicles Emission

@G} Data Editors

natural gas

Frequently Used Resources

__1

[
I -
I Natural Gasl Ren
b = = Natural Gas

Dtheurcrzs

Drag Natural

- Natural Gas
Liquids

Gas to inputs

Liquefied Synthetic
Renewab . Natural Gas
Resources
Technologies

Special tems

s | GREAT PLAINS  Argonne &

IN STITUTE NATIONAL LABORATORY

Simulation Parameters é Mapping

Search
“Natural Gas”

Drag and Drop Main Output below

Quantity IJ?.Z:ICIZITE:H

Drag and Drop other Outputs Below e
Type 49.2 ton

Losses

Mame

Motes

New Stationary Process 376936378

Uban Share 0%

B Let GREET estimate carbon relations

View Carbon Relations Where is this process used?

U.S. Department of

ENZRGY

Add as New




WTP Results

- &

Resources Technologies Processes Pathways

natural gas

Frequently Used Resources

Natural Gas Renewable Natural Gas
Natural Gas Liquids
Other Resources
G ,

e e
Compressed Lifecycle Liquefied
Natural Gas naturalgasco...  Natural Gas

<« e
Liquefied Synthetic
Renewab .. Natural Gas
Resources
Technologies
Special tems

‘ ‘ GREAT PLAINS - Aroonne &

IN STITUTE NATIONAL LABORATORY

—

'h > S WTW and C2G Results
i

Pathway Mix Modes Vehicles

> Natural Gas

Quantity
Source

Pathway

5200000 ft*3

Single Pathway

QQ

Data Editors

Pathway: NA NG from Sha v

Emission

Drag and Drop Inputs below

Type 5.2e6 ft3

Pathway: Animal Waste Anaerobic Digestion to Natural Gas as an Intemediate Fuel
Pathway: Canadian Natural Gas/Natural Gas Liquids Recovery and Processing
Pathway: Canadian NG as Stationary Fuels

Pathway: Canadian NG for Electricity Generation

Pathway: Food Waste to Natural Gas as an Intermediate Fuel
Pathway: Landfill Gas to NG as an Intermediate Fuel

3 i bl e Sl 3 e ™ i) 3| it C o
- NA NG from Shale and Conventional Recove
Pathway: Tia NG Trom ohale and conventional Recovery as Stationary ruelsn Chile = = —= =
Pathway: NA NG from Shale and Conventional Recovery for Central Plant Gaseous H2 Production
Pathway: NA NG from Shale and Conventional Recovery for Blectricity generation

Pathway: NA NG from Shale and Conventional Recovery for FT Fuel Production

Pathway: NA NG from Shale and Conventional Recovery for Liquid H2 Production

Pathway: NA NG from Shale and Conventional Recovery for Refueling Station Gaseous H2 Production
Pathway: NA NG from Shale and Conventional Recovery for Use in Ammonia Plant

Pathway: NA Shale Gas Recovery and Processing
Pathway: NNA NG for use on FT plants

Pathway: NNA NG from Conventional Recovery

Name  New St p_tivway: Non-North American Flared Gas Feedstock Production

Notes

@ Let GREET estimate carbon relations

Pathway: Non-North American Flared Gas Feedstock Production-NG feed

Pathway: Renewable Natural Gas for Central Plant Gaseous H2 Production

Pathway: Renewable Natural Gas for Refueling Station Gaseous H2 Production

Pathway: Renewable natural gas production from fats, oil, and grease (FOG) via anaerobic digestion
Pathway: Renewable natural gas production from food waste via anaerobic digestion

Pathway: Renewable natural gas production from sludge via anaerobic digestion

Pathway: Renewable natural gas production from swine manure via anaerobic digestion

Pathway: Wastewater Sludge to Natural Gas as an Intermediate Fuel

as Stationary Fuels

Simulation Parameters

Drag and Drop Main Output below

45,2000 ton

Drag and Drop other Outputs Below

Mapping

Urban Share

View Carbon Relations

U.S. Department of

EN

=RGY

Where is this process used?

0%

Add as New




WTP Results

)

Resources

Technologies  Processes

electrcity

Frequently Used Resources

L] _-1

Pathways

Drag Electricity

to inputs

Search “El

> Natural Gas

Quantity 5200000 ft*3

Source Single Pathway

Pathway Pathway: NA NG from Sha
I | | 1

F

ectricity”

s below

Mapping

Simulation Parameters é

Drag and Drop Main Output below
H2 Demo

Losses

Drag and Drop other Outputs Below

Resources

Technologies

Special ttems

& | GREAT PLAINS
INSTITUTE

Argonne &

NATIONAL LABORATORY

Name New Stationary Process 376936378

Uban Share 0%

Motes

&) Let GREET estimate carbon relations

View Carbon Relations

U.S. Department of

ENZRGY

Where is this process used?

Add as New




| = o> Eﬁ WTP Results

Resources Technologies Processes

steam

Other Resources

__1

=3

Pathways
3

Drag Steam to

inputs

& Search “Steam”

@
L

Quantity 5200000 ft*3 Quantty 1 15600 kWwh \ l Type 15600 kWh

Source Single Pathway . Source Single Pathway
Pathway Pathway: NA NG from Sha v Pathway Pathway: Distrbuted - U.S. v
( ay: Distributed - U.S. Mix

O

WTW and C2G Results

Data Editors Q Simulation Parameters é Mapping

A | | Drng sl D Wi O i
Natural Gas ¥  Electricity e H2 Demo

Pathway: Distributed - UK Electricity mix

Pathway: Distributed - Ukraine Mix

Pathway: Distributed - Uzbekistan Electricity mix

I I Pathway: Distributed - Venezuela Mix

R Pathway: Distributed - WECC Mix

Pathway: Distributed - Wind Blectricity mix

Pathway: Distributed - World Average Mix

Pathway: Dry Cask construction

Pathway: Blectricty delivered from grid-connected PV plus battery system
Pathway: Blectrcity delivered from grid-connected PV system (without battery storage)
Pathway: Blectricity from flat rooftop multi-Si PV system (commercial /utility scale)
Pathway: Blectrcity from flat rooftop single-Si PV system (comercial /utility scale)

Pathway: Blectricity from hydroelectric dam

Name

Notes

Resources

Technologies

Special tems

IN STITUTE NATIONAL LABORATORY

s ‘ GREAT PLAINS  Argonne &

Pathway: Electricity from large-scale ground mounted multi-Si PV system

Pathway: Blectricity from large-scale ground mounted Single-Si PV system

Pathway: Blectricity from offshore wind turbine

Pathway: Blectricity from on-shore wind turbine

Pathway: Blectricity from slanted rooftop multi-Si PV system (comercial /utility scale)

Pathway: Blectricity from slanted rooftop single-Si PV system (comercial /utility scale)

Pathway: Blectricity from small-size multi-Si PV system {residentiall, facade installation at building, mounted)
Pathway: Blectricity from small-size multi-Si PV system (residentiall, flat roof)

Pathway: Blectricity from small-size multi-Si PV system (residentiall, slanted+oof, mounted)

Pathway: Blectricity from small-size Single-Si PV system (residentiall, facade installation at building, mounted)
Pathway: Blectricity from small-size Single-Si PV system {residentiall, flat roof)

Pathway: Blectricity from small-size Single-Si PV system (residentiall, slanted-roof, mounted)

Pathway: Forest residues to bioelectricity (Maine)

Pathway: Forest residues to bioelectricity (North Carolina)

Pathway: Forest residues to bioelectricity (Washington)

New Stationary Process 376936378

Let GREET estimate carbon relations

View Carbon Relations Where is this process used? Add as New

U.S. Department of

ENZRGY




-

! - > Eh WTP Results > & WTW and C2G Results Qﬂ; Data Editors Q Simulation Parameters é Mapping
Resources Technologies Processes Pathways Pathway Mix Modes Vehicles Emission
| I 1 | | | | |
steam Drag and Drop Inputs below Drag and Drop Main Output below
Other Resources
#% Natural Gas ¥ Electricity H2 Demo
- Quantity 5200000 ft*3 Quantity 15600 kWh Quantity 49.2000 ton
Steam Source Single Pathway Source Single Pathway Losses
Pathway Pathway: NA NG from Sha Pathway Pathway: Distributed - U.S. v
Drag and Drop other Outputs Below
¥> Steam Q
Quantity I 1958 mmBtu I T e 1958 Btu
Source Pathway Mix v y p
Pathway Mix Primary Resource
Name New Stationary 78
Uban Share 0%
Notes
Resources
Technologies
@ Let GREET estimate carbon relations
Special tems View Carbon Relations

Where is this process used?

U.S. Department of

ENZRGY

GREAT PLAINS
INSTITUTE

Argonne &

NATIONAL LABORATORY

Add as New




| s B> EU WTP Results . a WTW and C2G Results QQ Data Editors Q Simulation Parameters é Mapping
Resources Technologies Processes Pathways PathwayMix Modes Vehicles Emission
steam | | Drag and Drop Inputs below ' Drag and Drop Main Output below
Other Resources oo
1= = 1 “* Natural Gas ¥ = Electricity ~ H2 Demo
[ Quantity 5200000 ft*3 Quantity 15600 kWh Quantity | 49.2000 ton
| —_gUIrce Single Pathway Source Single Pathway Losses
| Pathway Pathway: NA MS$ealhs Pathway Pathway: Distributed - U.S.
Drag and Drop other Outputs Below
I
% Steam —3] I
Drag Steam to Quantity 1958 mmBtu I I
Source Single Pathway
other outputs - :
Pathway: Steam from Liquified Natural Gas Boiler

Name New St|Pathway:
Pathway

-

Pathway:
Pathway:
Pathway:
Pathway:
Pathway:
Pathway:

Steam from Liquified Natural Gas Boiler for On-Site Production
Steam from Natural Gas Boiler

Steam from Natural Gas Boiler for On-Site Production

Steam Production from Liquefied Petroleum Gas

Steam Production from NA NG at G.H2 Central Plant

Steam Production from NA NG at L.H2 Central Plant

Steam Production from NG at DME/FTD plant

Steam Production from NG for FT Fuel Plant - Nuclear

athway Steam Productnon via SmaII Bonler from North Amencan Natural Gas
; an natra

NNA ared Gas at the CNG plant
Gas at the DME plant
Gas at the FT plant

as at the LNG plant
at the MeOH plant

Stream produc

Stream produc

Stream produce
Stream produced fro
Stream produced f

as w/ Urban Share

Uban Share 0%

Notes e

Pathway

Pathway:

Pathway:

Pathway:

Pathway:

Resources

Technologies
Special tems

U.S. Department of

Argonne &

\ NATIONAL LABORATORY

GREAT PLAINS
INSTITUTE

View Carbon Relations

Let GREET estimate carbon relations

Where is this process used?

ENZRGY

Add as New




—

- ()
| . » L WTP Results S - a WTW and C2G Results Q Data Editors Simulation Parameters é Mapping
Resources Technologies Processes Pathways Pathway Mix Modes Vehicles Emission
| | | | | | | |
pLeam Drag and Drop Inputs below Drag and Drop Main Output below
Other Resources
#% Natural Gas J  Electricity H2 Demo
. Quantity 5200000 ft3 Quantity 15600 kWh Quantity 49,2000 ton
Steam _ _
Source Single Pathway Source Single Pathway Losses

Pathway Pathway: NA NG from Sha

Pathway Pathway: Distrbuted - U.S. ~
% Steam
634 Bt

Quantity 1958 mmBtu e

Source Single Pathway

Pathway Pathway: Steam Production Typ e 63 4 m m Btu
Name New Stationary Process 376536378

Uban Share 0%

Notes

Resources

o

Technologies

B Let GREET estimate carbon relations
Special ltems

View Carbon Relations Where is this process used?

Add as New

NATIONAL LABORATORY

neaTreans Argonne & ENERGY




: - ' a - ' mulat ‘ '
> WTP Results > WTW and C2G Results Data Editors Simulation Parameters Mappin
| L Q ° _ s

Resources Technologies Processes Pathways Pathway Mix Modes Vehicles Emission

! ! !
steam

1 ) ) )
Drag and Drop Inputs below Drag and Drop Main Output below
Other Resources
“> Natural Gas % Electricity .
e
- Quantty 5200000 ft*3 Quantty 15600 kWh
Steam - Source Single Pathway v Source Single Pathway ~
Pathway Pathway: NA NG from Sha Pathway Pathway: Distributed - U.S. v
Drag and Drop other Outputs Below
“. _Steam
-
oy e Delete /0
. Queanity Bl About this Input
Single Path v
Source ingle way Set as Input
Pathway Pathway: Steam Productiol Set as Main Out
' Edit co-product method

Name New Stationary Process 376336378

Notes

Resources
Technologies
@ Let GREET estimate carbon relations
Special tems View Carbon Relations Where is this process used? Add as New

U.S. Department of

§ s memed ENSRGY




= WTP Results

| 'Eﬁ i

Resources Technologies Processes

Pathways

> a WTW and C2G Resuits

Qﬁ?

Data

Editors Simulation Parameters Mapping

Pathway Mix

steam

Other Resources

o

=

Steam

1

Modes @ Co-Products Editor
—

O X

1

# Natural Gas
Quantity 5200000 ft}

Source Single F‘al:hu.u

=i

"1?‘-’.1’.u'u'u' tCI"I

ieat&ent Lethﬂ for select

-Product

© Displacement |

() Allocation

Pathway Pathway: Nj

>

Steam

034

mmbBtu

Displacement Resources
Add Displaced Resource

Resource Di

1

b

Solid Oxide Blectrolyzer Cell Stack
Solid Oxide Electrolyzer Cell Stack - Waste Weight

1958 mmB
—
Single Pathy

="

Pathway: St

Quantity
Source

Pathway

hut below
E Below
|

Solvent

sorbitol

Sorghum Bagasse Lignin
Soy Qil

Soybean Meal

Soybean Protein Concentrate (6
Soybeans
Sphencal Natural Graphite

Resources

Technologies

Special ltems

GREAT PLAINS
INSTITUTE

Argonne &

NATIONAL LABORATORY

<

Name MNew Stationary Proc

Spherical Purfied Natural Grap

Spodumene concentrate
Spruce Air

Sem

Steel Scrap

Notes

Steer Axle Lubnicant
Styrene
Styrene-butadiene Rubber
Succinic Acid

Sugar

@ Let GREET estimate carbon relations

View Carbon Relations

U.S. Department of

EN

=RGY

Where is this process used?

Sugar Cane Bagasse

Sugar Cane Straw

Sugarcane

Sugars

Sulfur

Sulfuric Acid

Supemhosphate

Sustainable Aviation Fuel (SAF)

Add as New



e m WTP Resuts 2 Ry WTWand C2G Resuts Q’@ Data Edtors (o) Smiaton Paranetes -’ Mapping
|
Resources Technologies Processes Pathways Pathway Mix Mod;s @ Co-Products Editor _ 0 X B
steam —oi _ : E below :
R —— . Treatment method for selected Co-Product
“* Natural Gas © Displacement
e 49.2000 ton _
- Quartty 5200000 ft/ R
Steam L eouce Single Pathy Displacement Resources |
- . N] Add Displaced Resource
athway athway: < Steam _
] Resource Source Below
Quantity 634 mmBtu .
g St Steam v w| 0%
L Pathway Mix: Natural Gas and Still Gas
B ) Pathway Mix: Natural Gas and Still Gas
Quantity 1958 mmB Pathway: Steam from Liquified Natural Ga3
‘ Pathway: Steam from Liquified Natural Gas bt -Site Production
Source Single Faﬂl‘ Pathway: Steam from Natural Gas Boiler
Pathwa Pathway: St Pathway: Steam from Natural Gas BonlerforOn S Pmductmn
B | F’athwa - tt:arn Production from Nﬁ T‘]G at G H2 Ccrltral F'larlt
=1 . FTOOUCTIO U iwral Fla
] Pathway: Steam Production from NG at DME;‘I-TD plant
] = Pathway: Steam Production from NG for FT Fuel Plant - Nuclear
Pathway: Steam Production from NG for SNG Plant
Pathway: Steam Production via Small Boiler from North American Natural Gas
Pathway: Steam Production via Small Boiler from North Amencan Natural Gas w/ Uban Share
Name New Stationary Proc Pathway: Stream produced from NNA Flared Gas at the CNG plant
Pathway: Stream produced from NNA Flared Gas at the DME plant
Pathway: Stream produced from NNA Flared Gas at the FT plant
Not Pathway: Stream produced from NNA Flared Gas at the LNG plant
=1 i i Pathway: Stream produced from NNA Flared Gas at the MeOH plant R
______________________________________________________________________________________________________________________ o J
Resources
Technologies
@ Let GREET estimate carbon relations
Special tems View Carbon Relations Where is this process used? Add as New

GREAT PLAINS
INSTITUTE

Argonne &

NATIONAL LABORATORY

<

U.S. Department of

ENZRGY



! = » m WTP Results = b & WTW and C2G Results @ﬁ; Data Editors Q Simulation Parameters é Mapping

Resources Technologies Processes Pathways Pathway Mix  Modes @ Tarlten e G R _ ' ¢
steam | | . wit below |
Other Resources H2 Demo Treatment method for selected Co-Product
#* Natural Gas O Displacement
e (im 49.2000 ton — )
. Quantty 5200000 ft ) Alocation
Steam Source Single Path : : . Displacement Resources
1 Add Displaced Resource
Pathway Pathway: NAy &% Steam
' Resource Source
Quantity 634 mmBtu
Steam v Pathway: Steam Production fro -~

¥ Steam
Quantity 1958 mmBf
Source Single Pathw
Pathway Pathway: Sti

Name New Stationary Proc

Notes .

Apply
Resources
Technologies
B Let GREET estimate carbon relations
Special tems View Carbon Relations Where is this process used? Add as New

U.S. Department of

s ‘GREATPLAINS Argonne & EN"RGY

IN STITUTE NATIONAL LABORATORY




WTW and C2G Results

I - Data Editors Q Simulation Parameters é Mapping
: ¢ b
anzt Search “Demo

- m WTP Results

Processes

Resources  Technologies

demo End Drop Inputs below Drag and Drop Main Output below
T | “& Natural Gas I Electricity H2 Demo
| I Quantity 5200000 ft*3 | Quantity 15600 kWh Quantity 49,2000 ton

CGZS;TUSMH | I Source Single Pathway I Source Single Pathway Losses
|| | | d-
I Pathway Pathway: NA NG from Sha I Pathway Pathway: Distrbuted - U.S.
a L r Drag and Drop other Outputs Below
> Steam # Steam

D rag C02 fro m Quantity 1958 mmBtu Quantity 634 mmBtu

Source Single Pathway
S M R D e m o to Pathway Pathway: Steam Production

Natural Gas

Name New Stationary Process 376936378

Uban Share 0 %

Motes

Resources
Technologies ]
B Let GREET estimate carbon relations
Special tems View Carbon Relations Where is this process used? Add as New

U.S. Department of

e |GREATPLAINS Argonne & EN"RGY

IN STITUTE NATIONAL LABORATORY




| = e L WTP Results > a WTW and C2G Results i.:l . Data Editors o Simulation Parameters é Mapping
Resources Technologies Processes Pathway Mix  Modes Vehicles Emission
demo Drag and Drop Inputs below Drag and Drop Main Output below
Natural Gas S —
#% Natural Gas CO2from SMR Demo 100 % Electricity H2 Demo
Quantity 5200000 ft*3 ( Quantity 15600 | | Quantity 49.2000 ton
COZE}reorTGSMH Source Single Pathway Source Single P Losses
Pathway Pathway: NA NG from Sha Pathway Pathway
Drag and Drop other Outputs Below
“. Steam
Quantity 634 mmBtu

MName I HZ2 Production from SMR Demo

notes as shown below

Fillin the name and

______d

Uban Share 0%

Notes

Resources
Technologies I
B Let GREET estimate carbon relations
Special tems View Carbon Relations Where is this process used?

U.S. Department of

ENZRGY

Argonne &

NATIONAL LABORATORY

o

GREAT PLAINS
INSTITUTE




Create a New Pathway
“H, Production Pathway from
SMR Demo”

& | N Argomne & ENZRGY



| . B Eﬁ WTP Results

demo Add Pathway

> S WTW and C2G Results

Resources  Technologies Processes Pathway Mix Modes Vehicles Emission

Q Data Editors

Simulation Parameters ‘ Mapping

Drag and Drop Inputs below Drag and Drop Main Output below
Natural Gas Modify Pathway
CO2from SMR CO2from SMR .
Demo Demo - Copy Single Pathway -
Pathway: NA NG from Sha v
Drag and Drop other Outputs Below
& Electricity % Steam 2 Steam
H Quantity 34 Bt
Quartty 15600 kWh Quantty 1958 mmBtu o
Source Single Pathway v Source Single Pathway v
Pathway Pathway: Distributed - US. v Pathway Pathway: Steam Productiol v
I I I I I I I I
Name H2 Production from SMR Demo
Uban Share 0%
Notes
Resources
e |
@ Let GREET estimate carbon relations
Special tems View Carbon Relations Where is this process used? Add as New

IN STITUTE NATIONAL LABORATORY

‘ ‘ GREAT PLAINS Argonneo

U.S. Department of

ENZRGY




E WTP Results

Technologies

| M

Resources

A '; WTW and C2G Results

Compatible Processes

Name: " demol

Data Editors

Emission

Modes  Vehicles

Simulation Parameters

%

Mapping

Search “Demo’”’ mRE—.

Name_

l_l LI
1 1 1 1 1

1 [l 1 1 1

1 1 1 1 1

1 1 1 1 1

1 1 1 1 1

1 1 1 1 [l

1 1 1 1

Drag H2 Production from

Comp

SMR Demo to pathway editor

0ol

Pathways and Mixes

Search. ..

Products

¢+ 1,3-Propanediol

¢ 1.4-Butanediol

& 2% Hydrogen in Nitrogen
& 3% Sulfuric Acid

& 3% Yitra-Stabilized Zirconia
L5 8% Yhra-Stahilirad Firennia

Argonne &

NATIONAL LABORATORY

s INSTITUTE

| GREAT PLAINS

N0¢

1 1 1

New Pathway 376538719

Mame

Mates

U.S. Department of

ENZRGY

Add as New




'R ” E{] WTP Resuits 'Rz~ E WTW and C2G Resuls Qﬁ‘«‘ Data Edtors @ Simulation Parameters . Mapping
Resources Technologies Processes Pathways Pathway Mix Modes Vehicles  Emission

Name:

Name Type

Mining of Platinum ( NA) Stationary
Refining of Platinum (Ma... | Stationary
Refining of Platinum (Ma... | Stationary
Transportation spent cat... | Transportation
1.3-Propanediol Producti... | Stationary \ : ;
1.3-Propanediol Producti... | Stationary H2 Production from SMR Demo.
1.3-Propanediol Producti... | Stationary (ZOems
1.4-Butanediol Productio... |Stationary | L} oo oo o oot ¢ X M.

Lompatiblenathigy QUEDUS . ——m — — — —

Drag H, Demo to
pathway editor

A

Pathways and Mixes

A

Products
ﬁ:# 1.3-Propanediol
¢ 1.4-Butanediol Notes |

Name New Pathway 376938719

& 2% Hydrogen in Nitrogen
4 3% Sulfuric Acid
& 3% Yitria-Stabilized Zrconia

E A TTINA - sTAanillran L ineaimils

Add as New

U.S. Department of

& W Argone® ENERGY



| Pm WTP Results

> E WTW and C2G Results

Data Editors

Q@

6 Simulation Parameters .

Resources Technologies Processes

Compatible Processes

Name:

Pathways

Pathway Mix

Modes  Vehicles
w0 h|lQQem v |

Emission

400 -300

Type
Stationary

Stationary

Name
Mining of Platinum ( NA)

Refining of Platinum (Ma...

Refining of Platinum (Ma... | Stationary

Transportation spent cat... | Transportation

1,3-Propanediol Producti... | Stationary

1.3-Propanediol Producti... | Stationary

1.3-Propanediol Producti...
1.4-Butanediol Productio...

Stationary
Stationary

Compatible pathway outputs

H2 Demo

Pathways and Mixes

Products

& 1.3-Propanediol

¢ 1.4-Butanediol

& 2% Hydrogen in Nitrogen
42 3% Sulfuric Acid

4 3% Ytria-Stabilized Zirconia
£ 3 R YitviaGhahilivad Zirania

GREAT PLAINS
INSTITUTE

00Z

oo

0t

né

[#%]

Name New Pathway 376938719

-200 -100

100 200 300 400 500 000

Drag from the H,
production process

O H2 Production from SMR Demo

o

to the H, output

Nntesl

Argonne &

NATIONAL LABORATORY

U.S. Department of

ENZRGY

Add as New




b E WTW and C2G Resuts Q Data Edtors (o) Simulation Parameters . Mapping

| »~ WTP Results I .
Resources Techn P gies ggiascesses Pathways Pathway Mix Modes  Vehicles  Emission
Compatile Process ¢ w0 H|QQer .
Name: 400 -300 -200 -100 0 100 200 300 400 500 000
Name
Mining of Platinum ' IS Stationary l
Refining of Platinum (Ma... | Stationary —
Refining of Platinum (Ma... | Stationary =
Transportation spent cat... | Transportation
1.3-Propanediol Producti... | Stationary
1,3-Propanediol Producti... | Stationary = i S U S B S S SRS S R S S S N E—
1,3-Propanediol Producti... | Stationary =
1.4-Butanediol Productio... | Stationary
Compatible pathway outputs - |
H2 Demo
( J [ ]
Fill in the name and
Paiwars and Hoes E notes as shown below
Products Sy — 1
) Name H2PmductionPathwayﬁumSMHDemo|
6,_#1M — o e e o e
(?1.4-&!:-&! Notes
% 2% Hydrogen in Nitrogen
&2 3% Sulfuric Acid
2 3% Yttria-Stabilized Zirconia
£ 5 A% Yiria-Stahilizad Tirmania
U.S. Department of

‘ ‘ GREAT PLAINS Argonneo
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Explore the Pathway Results In
the “WTP Results’ Pane



| B = m WTP Results l > S WTW and C2G Results Q o Data Editors 6 Simulation Parameters é Mapping
1
Products
e -4 o
Syl to GREET 2023
2 Construction and demolition waste _
2 Demo 7N

. What's new?

The major updates in this version:

& See Summary of Expansions, Updates, and Results
in GREET® 2023 (.pdf)

& Or GREET Website for details

s for Select an item from above list

GREAT PLAINS
INSTITUTE

<

Argonne &

NATIONAL LABORATORY

& Bug fixes to make GREET.Net more reliable

o

Documentation

The most recent User Manual of GREET.Net can be found
through: "About” - "User Manuals" from the Menu Bar.
Documentation and help is also available from the GREET
website. You can consult the following pages to get
information:

& User Guide and Model

& Publications page

& API for developers

U.S. Department of

ENZRGY

<

The user documentation should be a great help, but
in order to get started quickly, you should have a
look at these guides:

Getting started

& Using the WTP explorer to navigate through
products

& Well to Wheels analysis for vehicles

& Data Editors to enter or modify data

& Simulation Parameters for fine tuning

GREET Tutorial videos are also available and
constitute a solid base to start with the software. The
video play list is available on YouTube

—~

Support is available by:

Support

& Contacting the GREET team at greet@es.anl.gov
and ask about GREET.Net or the assumptions
used.

& Our contact page to talk directly with the
development team

To start with the WTP explorer, expand one of the products in the list on the top left, then select a pathway or a mix.




WTP Results

e - @

% B & WTW and C2G Results

s

Data Editors

7o

Simulation Parameters

Mapping

Products

demo é& 9

Products
¢ Construction and demolition waste

H2 Production Pathway from SMR Demo

-

Results for Select an m above list

Target Year 2022

GREAT PLAINS
‘ INSTITUTE Arggﬂngome

©

U.S. Department of

ENZR

GY




> ﬂa WTP Results I > a WTW and C2G Resutts Q Data Editors ° Simulation Parameters .

- :‘{WT-' | El‘l a 100% -
demo € 9T -300 200 -100 0 100 200 300 400
Products
4 Construction and demolition waste
& H2 Demo
£3 H2 Production Pathway from SMR Demo
e
H2 Production Pathway from SMR Demo
Results for | Main Quipu H Demo
Per 1M | of H2Demo =
Target Year 2022 Q|
") H2 Production from SMR Demo ®
o=/2l | B —
v Emissions gl |
v Well to Use -
v Ernlssgns_ T
ICOZTotaI 8461949 ____________________
C02" T 846345g \ 5
CO2_Bioger -1.5078e-5 kg 5
VOC 14.9640 mg =
co 52.8703 mg -
NOx 66.3298 mg
PM10 1.7289 mg
PM2.5 1.6434 mg
SOx 15.0119 mg = NYOLE IroC
CH4 0.2692 g = =
Well to Use ) C - :

U.S. Department of

€ [ meoe® ENERGY




e » @) vrres |

> E WTW and C2G Resuits

Q’a Data Editors

Products
demo

s i 4

Products

¢ Construction and demolition waste

£} H2 Production Pathway from SMR Demo

Results for

H2 Production Pathway from SMR Demo

Main Output: H2 Demo
Per 1M of H2 Demo
Target Year 2022 [ 7]
=
v o Groups o e e e
| GHG-100 93.2793 ¢ |
| GHG-20 0.1075 kg 4

v Flow properties

Biogenic carbon massr 0%
v Resources

v Wellto Use
v Resources 1504 kW
v  Water Total 22.9618 cm”"3

-

XSy

Water_P ruc._g.ﬂ 175 cm”3
Water_Mini 6.6496 cm”3
Water_Rese 4.1092 cm”™3
Water_Cool 3.1854 cm”3

i i el | Fall il B s s ¥ |

Well to Use

€ [ meoe® ENERGY

_E{“}' | & & 100%
300 200 100 100 200 300 400 5
2
- ) H2 Production from SMRDemo &4 <
<
Demo
= AT O JI OC

U.S. Department of



a WTW and C2G Resuts

Q' Data Editors

Simulation Parameters .

: jﬁ | ('I'l a 100% -
T -300 -200 -100 100 200 300 400 9
=
= .
Target Year 2022 Q| g g
\ H2 Production from SMR Demo @ E
R — )
OtherPower(W03818) || | |
v Groups
Fossil Fuel 1498 IcJ I
Natural Gas Fue 1490 k..l ---------------------------------------------
Coal Fuel 7825.6324 ) - ¢
Non Fossil Fuel 5459.7664 ) :
Renewable 2982.9974 ) §
Nuclear 2476.7689 )
Petroleum Fuel 819.0412)
Biomass 164.3846 )
Water 22.9618 cm™3
v  Urban Emissions = AT U : c JI OC
v Well to Use - =
— ) C . 0
Well to Use
U.S. Department of

GREAT PLAINS
INSTITUTE Argpngnneme

ENZR

GY



> m WTP Resuits l > E WTW and C2G Resus

Data Editors

et | @

Products

demo € >

Products
&@H2Deme

£3 H2 Production Pathway from SMR Demo

H2 Production Pathway from SMR Demo
Main Output: H2 Demo
Per | 1MJ | of H2 Demo

Target Year 2022 [7]

Results for

00

5 | =

Other Power (W 0.3818 )
v  Groups

Fossil Fuel 1498 IJ
Natural Gas Fue 1490 kJ
Coal Fuel 7825.6324 )
Non Fossil Fuel 5459.7664 )
Renewable 2982.9974 )
Nuclear 2476.7689 )
Petroleum Fuel 819.0412)
Biomass 164.3846 )
Water 22.9618 cm”"3

v Urban Emissions

v Well to Use -

- = N

Well to Use

E\{ﬂ(ﬂamﬂz

00e

0ok

002

-300

@ Select Functional Unit

) Use default preference
m se user preference

Unit Group |energy

U.S. Department of

& W Argone® ENERGY

-200

-100

~| Unit mmBtu v

Amount 1

Apply and Close

100

200 300

400

AA



> E WTW and C2G Resuits

o

Data Editors

Simulation Parameters

€ 9|

§E€7|(—I—1Q1W4 -

-300

£* H2 Production Pathway from SMR Demo

nne

for Main Output: H2 Demo

1MJ | of H2 Demo

Per [
Target Year 2022

M=

H2 Production Pathway from SMR Demo

@ Select Functional Unit

00k

() Use default preference
© Use user preference

Unit Group

17)

mass

Other Power (W 0.3818 )
v  Groups

Fossil Fuel 1498

Natural Gas Fue 1490 kJ

Coal Fuel 7825.6324)

Non Fossil Fuel 5459.7664 )
2982.9974)
Nuclear 2476.7689 )
Petroleum Fuel 819.0412)
164.3846 )
22.9618 cm™3

Renewable

Biomass

Water
v Urban Emissions
v Well to Use -

- -

-200

-100

00l

002

Well to Use

GREAT PLAINS
INSTITUTE

Argonne &

NATIONAL LABORATORY

U.S. Department of

ENZRGY

ushel
el52

Apply and Close

100

200 300

400




> m WTP Resuts l a WTW and C2G Results Q Data Editors ° Simulation Parameters .
: :l{w:" | ('1'1 a 100% -
demo ¢ 9 300 200 100 0 100 200 300 100

Products

(2 Construction and demolition waste

&@H2Dem

£} H2 Production Pathway from SMR Demo

2

i Select Functional Unit
Results for Hzmﬁmwmpauwmmsmnem ©
Per | 1MJ | of H2 Demo E
Target Year 2022 Q. = () Use default preference
© Use user preference
g-' zl | = Unit Group mass
Other Power (W 0.3818 )
v  Groups
Fossil Fuel 1498 k]
MNatural Gas Fue 1490 kJ
Coal Fuel 71825.6324)
MNon Fossil Fuel 5459.7664 )
Renewable 2982.9974 ) 'g‘
MNuclear 2476.7689 )
Petroleum Fuel 819.0412 )
Biomass 164.3846 )
Water 22.9618 cm”™3
v  Urban Emissions =
v Well to Use - =
Well to Use

. ‘ GREAT PLAINS Argonneo

INSTITUTE NATIONAL LABORATORY

U.S. Department of

ENZRGY

AA



o

Per 1 MJ of Hydrogen Demo

File  Preferences Results Database About Plugins

WTP Results Data Editors

m Hj % & WTW and C2G Results

Per 123 |b of Hydrogen Demo

File Preferences Results Database

WTP Results

f - &

About

'h E WTW and C2G Results

Plugins

Data Editors

s R | R ] 100%

demo * o5 I 300

Products

¢ Construction and demolition waste
& H2 Demo
2 H2 Production Pathway from SMR Demo

H2 Production Pathway from SMR Demo
Main Qutput: H2 Demo

Per 1M of

Results for
H2 Demo

Products

demo

Products

¢ Construction and demolition waste
& H2 Demo
2 HZ2 Production Pathway from SMR Demo

(R |QQ w0 - |

€ 300 [200

=100

Target Year 2022

WTP G H G ‘ H2 Production from SMR Demo
emissions

o Gr“r—h - e s -
u;.?f‘-]igl
=7,

L |
o9l

Flow properties

93 g CO,e/MJ

Resources
Well to Use
1504 kJ
22.9618 cm"3
- 9.0175 cm”
6.6496 cm
Rese 4.1092 cm”

v Resources

W W W W

3.1854 cm

Well to Use

o Main Output: H2 Demo

Per 1231b of
Target Year 2022

124725 g
46148 g

v (JIT-18
? GHG _ 624.4382 kg I

gl Xty
Flow properties

Resources

Well to Use

10066 MJ
0.1537 m*3

c 60365.7499 cm

i ACOE

v  Resources

v Water Totz

Well to Use

H2 Production Pathway from SMR Demo

H2 Demo

H2 Production from SMR Demo

WTP GHG
emissions

624 kg CO,e/123 b

3

U.S. Department of

ENZRGY

GREAT PLAINS
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Argonne &

NATIONAL LABORATORY

Ready Project has been modified




> E WTW and C2G Resuits

Simulation Parameters .

E {“T" | 6‘1 a 100% -
* * -300 -200 -100 100 200 300 400
S
Pathway from SMR Demo
@ H2 Production from SMR Demo ®
Demo
N20 1247259 || [P |
BC 1.8765 ¢
POC 4.6148¢
v Groups = EU T - - - - - === === === of = === =es=esedeecseasansachoncanns
GHG-100 624.4382 kg -
GHG-20 719.4014 kg
v Fow properties §
Biogenic carbon massr 0%
v Resources
v Well to Use
v Resources 10066 MJ
v Water Total 0.1537 m"3 =
Water_Proc 60365.7499 cm”3 =
Well to Use
U.S. Department of
GREAT PLAINS Arconne & \(
INSTITUTE & ENERG .

NATIONAL LABORATORY

AA



> m WTP Resutts | - a WTW and C2G Resuits Q Data Editors . Simulation Parameters . Mapping
rroducts E{”? |® S 100% ~
demo * ’ - -300 -200 -100 0 100 200 300 400
Products
4 Construction and demolition waste
& H2 Demo
£ H2 Production Pathway from SMR Demo
=
Results for H2 Production Pathway from SMR Demo © Select Functio ‘ - 0O X
[m " To:m H2 Demo =
Per 123 b '; 0 Y E 0
Target Year 2022 Q| gii" ,
=41 |3 I_Unt_Gm: mcy___v_m_s___vma :
@)
BC 1.8765 g
POC 46148 ¢
v Groups - 11l -] Y N
GHG-100 624.4382 kg
GHG-20 7194014 kg :
v Fow properties =
Biogenic carbon massr 0% -
v Resources
v  Well to Use
v Resources 10066 MJ
v  Water Total 0.1537 m*3 =

Water_Proc 60365.7499 cm”3

Rid* " A ArC A A WCOE AT

Well to Use

& W Argone® ENERGY

U.S. Department of




o

Per 1 MJ of Hydrogen Demo Per $3 of Hydrogen Demo

File  Preferences Results Database About Plugins File Preferences Results Database About Plugins

l'h Hj WTP Results 'h & WTW and C2G Results < Data Editors Il"m E| WTP Resukts % E WTW and C2G Results Data Editors

Froducts  [R] 0 | | q 100 e : (&) || ] 100

demo é < 300 —) demo ¢ <9

-300

1 1 [l 1 1 |

Products

& Construction and demolition waste
& H2 Demo
# H2 Production Pathway from SMR Demo

Products

¢ Construction and demolition waste

& H2 Demo
2 H2 Production Pathway from SMR Demo

H2 Production Pathway from SMR Demo

H2 Production Pathway from SMR Demo
. Main Output: H2 Demo

Results for Main Qutput: H2 Demo
Per 1M of H2 Demo Per 3% of H2 Demo
Target Year 2022

Target Year 2022 —
H2 Production from SMR Demo H2 Production from SMR Demo

T ——— . i“* — = WTP GHG

93.2793 g l emiSSions

R o GHG-100
h___—-- [ |

w properties "S2.6857T kd™ M s
o ——"T 93 g CO,e/MJ opoperies emissions

33.5768 kg [

:ZT::TJZ : :Res-tl:rurces-: R 33 kg COZe/$3

v Resources 1504 kJ Well to Use
22.9618 cm”™3 v Resources 541 MJ

- 90175 cm” 8265.3233 cm”"3
6.6496 cm 3245.9434 cm*™ 3

e 4.1092 cm” 2393.5881 cm”

3.1854 cm 1479.1602 cm

W W W W

Well to Use Well to Use

Ready Project has been modified

U.S. Department of

GREAT PLAINS  Argonne & ENCRGY

IN STITUTE NATIONAL LABORATORY



rm WTP Results I

> E WTW and C2G Resuits

Q' Data Edtors

Simulation Parameters .

Products

EE{“’?|&1Q1W¢

demo € 9| 300

Products
&@H2Dem0e

£3 H2 Production Pathway from SMR Demo

0ne

for Main Output: H2 Demo

Per 33 of H2 Demo
Target Year 2022

& | =

H2 Production Pathway from SMR Demo

0o

L7)

POC 0.2481¢
v  Groups -
GHG-100 33.5768 kg
GHG-20 38.6831 kg
v Flow properties
Biogenic carbon massr 0%
v Resources
v Well to Use
v Resources 541 MJ
v Water Total 8265.3233 cm”3
Water_Proc 3245.9434 cm”™3
Water_Mini 2393.5881 cm”3
Water_Rese 1479.1602 cm”3

A s F = L A A& Sl AT

0l

00¢

Well to Use

. ‘ GREAT PLAINS Argonneo

INSTITUTE NATIONAL LABORATORY

U.S. Department of

ENZRGY

-200 -100

100

200 300

"\ H2 Production from SMR Demo

Demo

400

AA



: . > ﬂa WTP Results = & WTW and C2G Results @ . Data Editors ° Simulation Parameters Mapping
Products | A v, | @ & 100% v
demo € 9 o, oo 00 0. [ T 400 50 . [0
Products |
2 Construction and demoltion waste ] =1
& H2 Demo 4

£} H2 Production Pathway from SMR Demo

i Natural Gas
Pathway: NA NG from Shale

Results for

Process: H2 Production from SMR Demo

and Conventional Recover...
h

Input: Natural Gas

Target Year 2022 L7
2=4) |

POC 0.8282 kg

v Groups . o e e e a

| GHG-100 372.0998 t

TOHG20 . T 4288801 ¢
v  OnSitg

GHG emissions

372ton CO,e

GHG-100
GHG-20

v Flow properties

Biogenic carbon massr 0%
LW Dﬁr rrrrr _

Well to Use

Argonne &

NATIONAL LABORATORY

& | GREAT PLAINS
/| INSTITUTE

ENZR

ectricity
i Pathway: Distributed - U.S.
) Mix
. \ J Steam
— 'Steam ) (Displaced Resource)
= Pathway: Steam Production
J via Small Boiler from North...

U.S. Department of

GY




I'h > m WTP Results B a WTW and C2G Results Qﬂ Data Editors @ Simulation Parameters Mapping
Products | A v, | @ & 100% v
dernﬂ 0 * ] [ | | -leij | | [ | -1 l:t::t [ 1 ] [ ] 1 | ] 1 a IaI zg I3I [ [ 3I3I3I [ 1 ¢I3 IaI 5I3 IaI | | | Eg
Products :
¢ Construction and demolition waste ] Q H2 Production from SMR Demo
& H2 Demo il
£3 H2 Production Pathway from SMR Demo ] Natural Gas
_ Pathway: NA NG from Shale
| and Conventional Recover...
) [Electricity
1 Pathway: Distributed - U.S.
Process: H2 Production from SMR Demo i LMIX
Results for . .
Input: Electricity _ —
Target Year 2022 @ =] Pathway: Steam Production
J via Small Boiler from North...
2[4 | 1
CH4 13.4831 kg i .
N2O 0.1280 kg —
BC 21.2967 g =
POC 0.1114 kg .
e GTUUE - s s s 1
GHG-100 6856.2228 kg | |
Tl
v He =
v Re .
v Wel .
v  Water Total 34.4146 m*3 %“
Water Rese 18.5479 m"3
Mlodbmwe " mel 148 2 TOY e D i
Well to Use i

s/ ‘ GREAT PLAINS  Argonne &

INSTITUTE NATIONAL LABORATORY

U.S. Department of
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I'k - m WTP Results = & WTW and C2G Results @@ Data Editors Q Simulation Parameters Mapping
Products | A viLY, | @ & 100% -
demo 0 * ] 1 1 1 23;‘} 1 1 1 1 -1 .:t::t ] | 1 ] 3 1 1 1 1 1 a IaI Eg IaI 1 1 3I3 IaI 1 1 dlalaI 5I3 IaI 1 1 1 53
Products i
¢ Construction and demolition waste ] Q H2 Production from SMR Demo @
& H2 Demo J
£3 H2 Production Pathway from SMR Demo ] ‘Natural Gas
— Pathway: NA NG from Shale H2 Demo @
] and Conventional Recover. ..
) Electricity
1 Pathway: Distributed - U.S.
Process: H2 Production from SMR Demo i Mix e
Results for | < m
nput: Steam _ (Steam source)
Target Year 2022 Q= Pathway: Steam Production
J via Small Boiler from North...
- i .
=3k11
POC 4.0702 kg | )
GHG-100 178.4702 t =-
= gHG-20° = 205.7953¢t .
v [ ] [ ] 1
GHG emissions j
W
Tad
L 17/8ton CO.e =
v Water Total 32.0308 m"3 .
Water_Proc 17.3208 m*3 7
Water Mini 12.4891 m*3 7
ater_Rese 1.2511 m"3 %‘
Water_Cool 0.9698 m*3
[y PR an NAS KAl |
Well to Use i

GREAT PLAINS
e | INSTITUTE

Argonne &

NATIONAL LABORATORY

U.S. Department of
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GY




| . > m WTP Results P & WTW and C2G Results Q : Data Editors Simulation Parameters Mapping
Products : [
R[] g 0
demﬂ * * [ | [ [ 2.3;3 [ | [ [ 1 :iI::t [ | [ [ 3 [ [ 1 [ [ 1 g IaI [ 2‘3 IaI [ [ 3I3I3I [ 1 4I3I3I 5I3I3I 1 ] ] aa
Products :
¢ Construction and demolition waste ] Q H2 Production from SMR Demo
& H2 Demo | 0
£} H2 Production Pathway from SMR Demo ] ‘Natural Gas
_ Pathway: NA NG from Shale 2 Demo @
| and Conventional Recover...
] Electricity
Pathway: Distributed - U.S.
Results for Process: H2 Production from SMR Demo ] EMIX ) Steam
Output: H2 Demo — Steam ) (Displaced Resource)
Per 38 of H2 Demo = Pathway: Steam Production
Target Year 2022 o - via Small Boiler from North...
5=/ 41 | |
CH4 96.8937 g e —
N20 0.6707 g =-
BC 0.1009 g M‘ .
POC 0.2481g ]
v GI"M}S_ - s . - :
I GHG-100 33.5768 kg _
T GHG-20  38.6831 =.
W -
emissions -
=
33 kg CO,e/S3 -
Well to Use ]

Argonne &

NATIONAL LABORATORY

& | GREAT PLAINS
/| INSTITUTE

U.S. Department of

ENZRGY




I'h > m WTP Results > & WTW and C2G Results Q@ Data Editors @ Simulation Parameters é Mapping
Products : B o
_ ALY IR | a @h 100% v
demo 0 * [ | [ [ -2{}:3 [ | [ [ -1 l:l::t [ | [ [ a [ [ 1 [ [ 1 g IaI [ 1 [ [ zg IaI [ 1 [ [ 3I3I3I [ 1 | [ 4Gal [ 1 | [ 5I3I3I [ 1 | |
Products |
¢ Construction and demolition waste ] Q H2 Production from SMR Demo @
& H2 Demo i
£} H2 Production Pathway from SMR Demo ] ‘Natural Gas
— Pathway: NA NG from Shale H2 Demo @
] and Conventional Recover...
) Electricity )
1 Pathway: Distributed - U.S.
Results for Pl:ocess: H2 Production from SMR Demo ] lex Steam
Displaced Resource: Steam — Steam (Displaced Resource)
Target Year 2022 @ = Pathway: Steam Production
] via Small Boiler from North...
2[4 | 1
PM10 3.1011 kg a i .
PM2.5 3.0835 kg -
50x 9.0974 kg =4
CH4 167.8911 kg .
N20 1.7173 kg T
BC 0.5197 kg 1
POC 1.3179 kg ]
Tad
v Gr&]ps— - e s s - g_
GHG-100 578752t -
= GHG-20 . "66.7230% .
GHG emissions '
F=
=
58 ton CO,e :

U.S. Department of

ENZRGY
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] 1
: . > m WTP Results = & WTW and C2G Results @ Data Editors Simulation Parameters é Mapping
Products | vk | | & 100% -
demu * * [ 1 ] ] -2.3;3 | 1 [ [ -1 {t;ﬂ ] [ | | 3 ] ] 1 | | 1 Ij IjI 2‘3 IaI [ [ 3I3I3I ] 1 45 IjI 50 IjI 1 ] ] Ea
Products |
¢ Construction and demolition waste ] Q H2 Production from SMR Demo
& H2 Demo J
£3 H2 Production Pathway from SMR Demo ] ‘Natural Gas
_ Pathway: NA NG from Shale H2 Demo @
) and Conventional Recover ..
| Electricity
i Pathway: Distributed - U.S.
Current Pathway i EMIX Steam
Results for Output: H2 Demo after H2 Production _ Stoam (Displaced Resource)
from SMR Demo =3 Pathway:- Steam Production
Per 38 of H2 Demo i via Small Boiler from North...
Target Year 2022 @ | - - /
24 | |1
PO( 0.2481¢g =-
GHG-100 33.5768 kg I T
WTP GHG :
e
W -
v emissions 1
33 kg CO.e/S3 '
& LY -
e
Vater_ 393.5881 cm”3
Mater Rece 1479 1602 cmA3 :
Well to Use i

& | GREAT PLAINS
INSTITUTE

Argonne &

NATIONAL LABORATORY

U.S. Department of

ENZRGY




Steps in R&D GREET .Net

. Modify a resource

1

2. Modify a technology

3. Modify a stationary process
4. Modify a pathway
5
6

. Press F9 to run the simulation
. Explore the pathway results in the “WTP
Results” pane

U.S. Department of

s |GREATPLAINS Argonneé ENmGY

IN STITUTE NATIONAL LABORATORY




Questions?
hcai@anl.gov

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

Contributors
Gabrielle Olson, Zifeng Lu, Branden Leonhardt,
and Hao Cai

€ |cemmpams Argonned  ENFRGY
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