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Purpose of GREET GUI

B GREET model was originally developed in MS Excel

B Number of pathway options has grown significantly

(more than 100 fuel production pathways and more than 75
vehicle/fuel system options)

B User may be interested in simulating a few of these options
and in modifying only the key assumptions associated with
these options.

B GREET GUI allows the user to simulate specific pathways
of interest by prompting for inputs and presenting results
only relevant to those pathways




GREET GUI Development

B Note that new options developed in GREET Excel are
usually rolled into GREETGUI the next release.

B A new architecture is being considered to combine GREET
Excel and GREETGUI into one package.




GREET Software Package Includes 3 Modules

GREET1.8

( Spreadsheet- based module)

GUI: Graphic User Interface
SST: Stochastic Simulation Tool




GREET GUI Logical Structure

GREETGUI, developed using Microsoft® Visual Basic 6.0,
works as follows:

1. Receives inputs from the user through option buttons,
check boxes, and input text boxes

2. Communicates the inputs to an underlying Excel
spreadsheet model (GREET)

3. Runs the GREET model in the background

4. Displays results in the form of tables in another Excel
output file




[ | SREFT Gl offars a miiltinle-vear simiilation in aone ri1
— e | \ e e | N W1 JI1INs] J A Illul‘.lrll\l ]\Jul SAITTIVAIVCARLUIWVILIL 111 VIl 1T AL
EAScenario and Fuel Pathway Selections 7] x]
—List of Years to be Simulated——— —Fuel Pathway Groups
[~ Petraleurn = |
5995 2000 2005 ARIEP01s AV [ Matural Gas/
991 1995 2001 2006 2011 2016 Biomazs/Coal il
952 1997 2002 EiET 2 2017 _
993 1993 2003 2008 2013 2018 [T Bio-Ethanol i |
994 1999 2004 2009 2014 2019
[~ Hydrogen = I
—Vehicle Type
[T Biodiesel
¥ Paszenger Cars
£~ Light Duty Trucks 1 ™ Electicity
" Light Duty Trucks 2 [~ Select / Deselect All lbemns
~Stochastic Simulation Options (Single Year Simulation Only)———
& Mo, | do not want to run Stochastic Simulations
" Yes, | want to run Stochastic Simulations
LContinue > I
|_ |_ U.S. mix: Average
0.069 71.50% 1.7% 20.6% 50.2% 17.7% 9.8%
G.H2 Production S-year Residual
5-y?ar LDGV: NOx 5-year Efficiency period Qil Natural Gas Coal Nuclear Others
period period (Central, NA-NG, 1990 4.2% 12.3% 52.5% 19.0% 12.0%
no export) 1995 2.2% 14.8% 51.0% 20.1% 11.9%
1990 1.285 1955 S50 2000 2.9% 15.8% 51.7% 19.8% 9.8%
1995 0.656 1995 59.0% 2005 1.7% 18.4% 50.3% 19.4% 10.2%
2000 0.300 2000 71.0% 2010 1.7% 20.6% 50.2% 17.7% 9.8%
2005 0.141 2005 71.5% 2015 2.5% 22.7% 48.6% 16.6% 9.6%
2010 0.069 2010 71.5% 2020 1.9% 24.2% 29.2% 15.4% 9.3%
2015 0.069 2015 72.0%
2020 0.069 2020 73.0%
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Structure of GREET GUI

B Three main levels of interaction involved with any GREET GUI
session:

|. Market Share Specification
(e.g., % of ethanol produced from corn)

NDNMDP and \WNMD f
L u i

1Vl il l VVivli

(o N
\©.y.,

I11. Key Assumptions Review and Modification
(e.g., corn farming energy use)




Structure of GREET GUI (Cont’d)

Note:

B Key Assumptions are 15t tier assumptions affecting WTW results
at the upper level

W 2"d tier assumptions are not presented by GUI but can be
modified in the underlying Excel model

B Examples of 15t tier assumptions are ethanol production
energy use or electricity generation efficiency

B Examples of 2"d tier assumptions are the emission factors
associated with process fuel combustion or vehicle technology




Main Phases of Interaction in a Typical Session

Is and H2 Pathways Options -Base Year for Sify ion (C x|

. ) ®
EEthanol Feedstock Shares x| Ethanol [ Electricity T Biodiesel T GH2 Central I LH2 Central I GHZ Station I L H2: Station

—Ethanol F Shares
GREET Default
“rear Corn % |Wuudy Biomass % |Herbacaous Biomass %‘ Corn Stover % | Forest Residue % -
1980 | 1000 00 00 00 00 [EE] L Biomass
1995 1000 oo 0.0 oo oo Corn Ethanol Options:
2000 100.0 oo 0o oo oo
2005 1000 00 00 00 00 r~ Share of Ethanol Plant Type: Share of Process Fuels: P h ase I I
2007 100.0 oo 0o oo oo OMP 85.0 % DHP:
2010 100.0 00 00 00 00 WP 50 % NG:[a00 % Coal]20.0 % e
205 100.0 oo 0o oo oo
Z0e0 100.0 a ~ Co-Produets Credi Cale. Method: | | —witP:
9 bl O Vehicle Tech: 100% Ethanol
" Market Value
[F FEy!

~Vehicle Tech: High-Level Blend Vehicle Tech: Low-Level Blend Vehicle Tech: Low-Level Blend

= S e (with Gasoline) (with Diesel)
[~ Dedi 5l engine & Sl e [¥ CIDI engine
[~ SIDI engine | Sl g [~ Gl HEY CIDI engine
I Gl HEV 51 engine o CGEY S e I G HEV CIDI engie
[~ GC HEY 51 engine I™ GCHEV Sl engine
<< Back Continue [~ Gelect Al ™ Selsctall [~ Select &
<< Back | LContinue »> ‘

21|

Petroleuml Matural Gas/ Biomass  Ethanal | Electricity I Gaseous Hydrogen I Liguid Hydrogen I

lterns Assumptions
C0O2 Emissions from Landuse Change by Corn Farming (g/bushel) 195.0
Corn Farming Energy Use (Btu/bushel) 22 500
Ethanol Production Energy Use:Dry Mill (Btu/gallon) 36,000
Ethanol Production Energy Use:Wet Mill (Btu/gallan) 45950 P h aSe I I I

Continue ==
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Steps of a Typical GREET GUI Session

Copyright and information screens

v

Load GREET Model
(in the background)

User selects/specifies fuel blending options

Y

User selects simulation year(s), fueltypes,
vehicle type and other key options

User reviews/maodifies key assumptions for
fuel production, fuel transportation and
distribution, and vehicle operation

v

User selects/specifies feedstock, production
and fuel market shares

Run GREET Model
(in the background)

Y

v

User selects/specifies fuel pathways and
vehicle technologies

A
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Generate output file for energy use and
emission rates and input log file for a record
of inputs made during the concluded session




E3 Scenario and Fuel Pathway Selections 21X
r~List of Years to be Simulated ~Fuel Pathway Groups
t GREET il I~ Petrolzurn B
. 990 1995 2000 2005 EQPRE0TS 2020 Matural Gias/
GREET Version 1.8b 991 1995 2001 2008 2011 2016 I GomsssCoal 22
992 1997 2002 2007 2012 2017 )
Developed by 993 1995 2003 2008 2013 2018 ™ Bio-Ethanol i
994 1999 2004 2009 2014 2019
Systems Assessment Section - I Hdogen - |
J ’ ~Vehicle Type ——
q Bindizsel
Center For Transportation Research q (% Passenger Cars =
Argonne National Laboratory ® i B T I~ Electicity
GREET1.8b .exe March 2008 € Light Duty Trucks 2 I Select / Deselect Al ltems! —
Aot | —Stochastic Simulation Options (Single Year Simulation Only)——
Aboul
Mo, | do not want to run Stochastic Simulations
" Yeg, | want to run Stochastic Simulations ,—I
E\simulation Options for Alternative Fuel Blen x| EYPetroleum and NG Pathways Options Base Year for Simulati x| B B
Petroleum; I Hatural Gasd BiomassiCas| I Maphiha I LFG - -
Share of Alternative Fuels for Blending by Yolume: B Gasoline and Diesel Fuel Types and Shares |
~Methanol {for Blending with Gasoline): ~FTD (for Blending with Diesel): — ~Gasoline Fuel Types and Shares —————— —Diesel Fuel Types and Shares
MeOH for Dedi. and HEV: 0% SREET Defat SREET Default
FID: [ 1000% Low-Suln Diesel Conventional Disel ear RFG% | CG6%
~Ethanol (for Blending with Gasoline): —— —BD (for Blending with Diesel): — [ T B
Reformulated Gasoline Conventional Gasoline Calitormia Reformulated Gasoline,
EWOH (Lowdevel E10} [ 100% N e
ELOH for FFV (HighLevel): [ 8509 02 Contert (—— &
(A i M Lever: | 255 pAM Vehicle Technology
Ethanol (for Blending with Diesel): Oxygenate [ 51 engine
(Ethaml for CIDI and HEY [LowLevel] 0%  Addiives in E-Diesel 10% (¢ TS I 51Dl enire

EtOHFeedstock ——————————
@ EOH ™ Gl HEW 51 engine
rShares of Gasoline or Diesel for Blending with Alternative Fuels: —— - Corm: 1000 %
ETBE -

NOTE: Shares shown here are consistent with gasoline and diesel market shares selected earlier, ™ GCHEV 8l engine

except far ethandl lov-level blend ‘woody Biomass: 70 %

 TAME I Fov
Methanol i~ Ethanal [Low-Level Blend]— Herbaceous Biomass: 0.0 %
" No Owgenate I Selctal

RFG CG CG [~

50.0 % 50.0 % 100.0 %
- Ethanol [High-Level Blend)— - Ethanal (E-Dissel) Biodiesel

RFG Ci L5D CD L5D CD

500% [ s00% 1000 % 00 % 1000 % 0o %

<« Back | Continue > << Back

11 et s
o b o st e Jete e i e
; :

Roms
Crudo Recowery Eficioncy
G Rofining Eficionc:
RFG Refining Efficiency
CARFG Refining Eficiancy
£D Refining Efficarcy
afinemg Effciane:

Aa
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Starting GREET GUI...

x|
[tis recommended that you read the GREET Readme doc file before using . T
this software for the firsttime. It provides a quick introduction on the use Il Please take time look at the readme file x|
of this program.
If wou would like to view the readme file in the fukure, it is locaked
If pou would like ta wview this GREET Readme.doc file in the future, it iz in the SREET proaran ljir'EEtl:lr':." at:
located in the GREET Folder on your computer C'IIIF'I’I:I q
» :\Program Files\GREET

Hote: Microsoft Word must be installed on this machine to view this file and Microsoft Excel

GREET1.8b.exe must be installed for GREET to run

Would you like to view the readme file now?

B About GREET x|

GREET Version 1.8b
Developed by
Systems Assessment Section

Center For Transportation Research
Argonne National Laboratory

March 2008

About

EYCopyright x|

COPYRIGHT NOTIFICATION 1

Software: GREET 1, Version 1.8
Copyright 7 1933 LChicage Argonne, LLE

Starting GREET . . . Open Source Software License

Fiedistribution and wse in source and binary forms, with o without modffication, are permitted provided that the folowing conditions are met GREETL.7 XI

1. Redistibutions of source code must retain the above copyright notice, this list of conditions and the follawing disclaimer.
2. Redistributions in binary farm must reproduce the sbove copyright notice, this list of conditions and the following disclaimer in the ( P|EBSE CIDSB any open EXCB' F“ES bEFDI’B running GREETJ otherwise thEV Wi" bE EIDSEd WithDUt saving!

A rgo nne | documentation andlor ather materials provided with the disrbution
N ) |

3. The end-user documentation included with the redistibution, if any, must includs the following acknowledgment.

Cancel |

“This product includes software developed by the UChicago Arganne, LT as Operator of Aiganne National Laboratory
under Contract Mo. DE-AC02-08CHT1357 with the Department of Energy (DOE]

lkemnately, this acknowledgment may appear in the software itself, if and wherever such third-party acknowledgments normally appear.

4. WARRANTY DISCLAIMER. THE SOFTWARE 15 SUPPLIED "5 15" WITHOUT WARRANTY OF ANY KIND,

THE COP*YRIGHT HOLDER, THE UNITED STATES, THE UNITED STATES DEPARTMENT OF ENERGY, AND THEIR EMPLOYEES:

(1] DISCLAIM ANY WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WaRRANTIES OF
MERCHANTABILITY, FITHESS FOR A PARTICULAR PURPOSE, TITLE OR NON-NFRINGEMEMNT, ;I

T Ext
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Beginning a GREET GUI Session: 1)Create a New
Session, or 2) Open EXxisting Session

EYGREET 1.8 =1 3

GREET1.s

 New Session I

Open Existing Session

Exit \

Argonne

ADDRATORY

2 x| Open GREET Assumption File 2] x|

Savein || GREET1.8 = e ® ek E Look jn: [ 5 GREET1.8 =] «®mckEr

Sessiopfiln.
SessignOut ks

D Session.GAF

Save I
Cancel I
7

File name:

Lef L]

File name: I ;I DOpen I
Files of type: | GREET &ssumption File [*.GAF] =] Cancel |
L

Save as type: IExceI Filez [*.xlz)

Argonne *
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Select the Key Scenario Options

B Simulation Year(s) B Fuel Pathways
B Vehicle Type B Stochastic Simulation Option
Bl Scenario and Fuel Pathway Selections Rpetrolourn Based FUCIIEEN 4
—Petroleum Fuel Types
—List of Years to be Simulated ——— - Fuel Pathway Groups—— - -
Gaszoline Diezel
[T Petraleumn =
990 1995 2000 2005 015 2020 — MatualGas/ P Lo B et
991 1998 2001 2006 2011 2016 Biomazz/Coal
992 1997 2002 2007 2012 2017 _ ] Slab i
993 1993 2003 2008 2013 2013 ™ Bio-Ethanal o
994 1999 2004 2009 2014 2019 \
I_ H_'r'lergE-'rl e | EthanoIBIendLeveI . i x|
—Vehicle Type
|_ Biodiezel Ethanol Blend Level
F PEIEEE-‘I"IQE—'[ Cars [~ Low-Level Blend [5-15# by volurne with gasaling or digsel]
. EI t t [~ High-Level Blend [50-90¢ by Yaolume with gasoling)
r nght DUt'IrI TfL-ICkS 1 I_ R [¥ 100¢ Etharal [for Fuel CellWehicles)
™ Light Duty Trucks 2 [~ Eeiect / Desciect Al items ™ Select Allltems
— 3lwchastic Simulativn Optivns (Single Yea Simulativn Only)
Mo, | do not want to run Stochastic Simulations
i Yes, |want to run Stochastic Simulations
LContinue =3

A
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I. Market Shares of Fuel Production Options

B Gasoline types’ market shares B LH2production shares
B Diesel types’ market shares B LPG feedstock shares
B GH2 production shares B Ethanol feedstock shares
EMarket Shares Options x|
—GREET Market Shares Options
Linear Interpolation
GREET Default between Start Year User Specify All
Market Shares and End Year Shares Market Shares
|—Hefnrmulated;"l:cnnventional Gazoling Market Shares I User Sl::clﬁed} - |
|—Luw-5 ulfur/Conventional Dieszel b arket Shares I I - |
|—§as H2 Production: Central/Refueling Station Shares I s - |
rGas H2 Central Production Feedstock Shares 15 ~ |
rGas H2 Station Production Feedstock Shares 15 s - |
|—I=i|:|ui|:1 HZ Praduction: Central/Refueling Station Shares I I |
|—Liquid H2 Central Production Feedstock Shares I I ~ |

|—Liquid HZ Station Production Feedstock Shares

*
7

|—LE|3 Froduction: MG Crude Feedstock Shares IS I - |
|—E;hancul Froduction: Cor/Biomazs Feedztock Shares 5 I I |
[~ Default &l [T Interpolate &l [~ Uszer Specify &l

<< Back |




An Example of Market Share Form
x|

Ethanol Feed=tock Shares

GREET Default
Year Corn % [Wioody Biomaszs % |Herbaceous Biomaszs % Corn Stover % | Forest Residue % | Sugar Cane %
1990 100.0 0.0 0.0 0.0 0o 0.0
1995 100.0 0.0 0.0 0.0 0o 0.0
2000 100.0 0.0 0.0 0.0 0.0 0.0
2005 100.0 0.0 n.0 n.0 0.0 n.o
2007 100.0 0.0 0.0 0.0 0.0 0.0
2010 100.0 0.0 0.0 0.0 0o 0.0
2015 100.0 0.0 0.0 0.0 0o 0.0
2020 100.0 0.0 0.0 0.0 0o 0.0

Note: ALL Yellow fields in GREET GUI are INPUT fields

<< Back |

A



Il. Technological Options Selections and Inputs

Fvamn
| S—

Z/\ LAl 1 I

O
3
L

Corn ]
—Corn Ethanol Options:

— Share of Ethanal Plant Type: — Share of Process Fuels:

DbAP: 5.0 % — DIbP:

\wiMP: 50 NG:| 80.0 % Coal] 20.0 %
— Co-Products Credit Cale. Method: — | —WhF:

f* Dizsplacement NG:I 60.0 % Coal] 10.0 %

£ Market Value

¥ FLCY

"‘u’ehicle Tech: 100% Ethanol

—VYehicle Tech: High-Level Blend 4 —Vehicle Tech: Low-Level Blend | —Vehicle Tech: Low-Level Blend —
¥ FFV S| engine (with Gasoline) (with Diesel)
[~ Dedi 51 enaine v sl engine. ¥ CIDI engine
[~ SIDI engine B SDleaghe: [~ Gl HEY CIDI engine
[~ GIHEV 51 engine I o1} 150 LT [ GCHEY CIDI engine
I~ GCHEY 5l engine [~ GCHEY Sl engine
[~ Select Al [ Select Al [T Select &l

<< Back | Continue >
———— —_—

A
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Example: Electricity Generation Pathway

EABiofuels and H2 Pathways Options -Base Year for Sim x|

Ethanal ] Electrlcll].r I Biodiesel ] = H2: Station L.H2: Station ]
—Marginal Generation Mix for Transportation Use: — il d in—
@& US Mg € MNE LS. Mix U.8. Mix
. , Change Default Fresidual Ot 27 o
" CAmix User Defined Generation Mix ‘7 ° ity
Matural Gas: 18.9 o
—Average Generation Mix for Stationary Use: Sk 50.7 o d in—
: . Muclear Power: 18.7 of
v US Mix  WE LS. Mix
Change Default fiomass: 13 %
" BAMin " User Defined Generation Mix Dthers: 7.7 of
—Advanced Power Plants Technology Share: d i —
MG turbine combined-cycle technology share: | 440 - T
MG turbine simple-cycle technology share: | 36.00 T @ LS. Mix " NGCC Electricity
Advanced coal technology share: 0.0 o " Biomass IGCC Electricity
Advanced biomazs technology share: 0.0 oy
—Huclear Plant= for Electricity Generation: ———— —Biomas= Power Plant Feedstock Vehicle Tech.
L'w'F Plants Tech. Shares HTGR Plants Tech. Shares Ehare:
Gas Diffuzion [ 25.0 % Gas Diffuzsion [ 25.0 % ‘woody Biomass (19,0 % v .E.!:;g:g
Centrifuge 5.0 % Centrifuge 5.0 % Herbaceous Biomass | g0 %

<< Back | Cantinue =
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The Logic to Determine the Base Year

— PG R N PR o

B [f the user selects more than one simulation 1 year, GREET GUI will
select a specific simulation year as its “base year”, for which default
estimates are presented to the user.

B Specifically, GREETGUI selects the simulation year closest to 2010 as
its “base” year because key assumptions, especially those with
distribution functions, are made for year 2010.

B |[f the user modifies technology estimates for the base year, GREET
GUI will make proportionate adjustments to the corresponding
estimates of all subsequent simulation years.

B [For example, if the share of coal-generated electricity in the U.S.
average mix is modified from 50.2% to 51% for the year 2010,
GREETGUI will adjust the coal-generated electricity share estimates
for all simulation years subsequent to 2010 by the same percentage,
which is +1.6% in this case.




Blending Options:

>
—
(D
-S

D)
Sb)
.

ve F' ' e! B ! en d S ESimulation Options for Alternative Fuel Bler X|

—Share of Akernative Fuels for Blending by Yolume:

C

—Methanol {for Blending with Gasoline):

—FTD (for Blending with Diesel): —

MelH for Dedi. and HEY: 90,0 %
: Fro: [ 1000 %
—Ethanol (for Blending with Gasoline): ——  —BD (for Blending with Diesel): —
EtOH [Low-Level E10]:
(L -eve I Ii% BD: ST0%
EtOH for FFY [High-Lewvel): 85.0 2
EtOH for Dedi. and HEV [High-Level): 90.0 %5
—Ethanol {(for Blending with Die=sel):
Ethanal for CIDI and HEY [Low-Lewvel): I 10.0 % Additives in E-Diesel: 1.0%

—Shares of Gasoline or Diesel for Blending with Alkernative Fuels:

MOTE: Shares shown here are consistent with gazoline and diesel market shares zelected earlier,
except for ethanal low-level blend

— Methanol—————— —Ethanol [Low-Level Blend]—
RFG CG G
| Boo0% | mOO% [1o0.0 %
— Ethanol [High-Lewvel Blend]— —Ethanal [E-Diezel]— — Biodiesel
RFG CG LSO CD L5D CD
| B00% | GOO% f1000% | oo%|| [1o00% | 00%

—Share of YMT for GC HEVs by Power Source:

Grid Electicity: I 330 %

On-Board ICE: E7.0) 2,

<< Back |

A
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Proceed to the Next Parametric Assumptions Forms

B Selecting “Use GREET default
assumptions” allows the user to view
the GREET default assumptions in the
subsequent screens, but not to modify or
change them.

EYParametric Assumptions Options for Base x|

—Simulation Options using 2010 as Base Year for Parametric Assumptions

@ lse GREET default assumptions estimates

" Revise Base Year assumptions which adjust the assumptions of all years

u SeleCting “Revise Base Year " Revise Base Year assumptions which adjust the assumptions of future years
assumptions which adjust the

assumptions of all years” allows the

Wiew parametnc assumphions for - 1990

user to revise the base year’s default I specifc years (seloct from ) |19
assumptions and automatically adjusts all e
other years’ assumptions by the same moee cxtonts e selecton Fomthe. ooy
percentage change made to the base Rl 2015
year’s assumptions_ Erlll?eu"s; selects or deselects an item in

B Selecting “Revise Base Year
assumptions which adjust the
assumptions of future years” allows
the user to revise the base year’s
assumptions and automatically adjusts
future years’ assumptions by the same
percentage change made to the base
year's assumptions.

Argonne
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lll. Key Parametric Assumptions Inputs

Prodiictinn Aceciimntionne (Fyamnlea: Flactricityv)
1 I \J U W LIV \J\JMIIIPLI\JI ~J \I— CA I\ L=IN\,\s LI IT\VIQUL /

EXFuel Production Assumptions -BaseYear: 2010 2 x|

F'etrn:uleuml Matural Gazs! Biomass I Ethanol  Electricity | Zazeous Hydrogen I Liguic! Hydrogen

lterms Assumptions
Fesidual 0il Utility Bailer Efficiency 34.5%
MG Utility Boiler Efficiency 34.8%
MG simple Cyecle Turbine Efficiency 33.1%
MG Combined Cycle Turbine Efficiency 53.0%
Coal Wility Bailer Efficiency 34.1%
Advanced Coal Power Plant Efficiency A46.0%
Biomass Utility Boiler Efficiency 32.1%
Advanced Biomass Power Plant Efficiency 40.0%
Electricity Transmission and Distribution Loss 8.0%
Energy intensity in HTGH reactors (MyWhiy of U-235) 8.704
Energy intensity in LWRE reactors (hWMWWhig of L-235) b.5926
Electricity Use of Uranium Enrichment (K¥Wh/SWL): Gaseous Diffusion Plants for LYWR electricity generation 2400
Electricity Llse of Uranium Enrichment {kWWh/SWL: Centrifuge Plants for LWE electricity generation &0.00
Electricity Use of Uranium Enrichment {kWWh/SWLY: Gaseous Diffusion Plants for HTGR electricity 2400
Electricity Use of Uranium Enrichment (KYWh/SWLUY: Centrifuge Plants for HTGR electricity generation 50.00
Continue ==

A
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Transportation Modes and Distances

Conventional Crude to Petroleum Refinery

-

" SUs Terminal ~

Canada'a
. Mexis

A
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Vehicles’ Technology Assumptions:

nea \/ehiclac
o \V A ROLW |

v [ | V i1l

Vehicle Operations —Ba

BYVehicle Operation Assumptions -Base Year: 2010 2 x|

Eazeline Vehicles [Model Year 2003) | Alkernative-Fueled and Advanced Yehicles (Maodel Year 2005) I

Fuel Economy {(MPG) and Emission Rates (gimile) of Baseline Yehicles: Passenger Cars
lterns ol Wehicle: TG and RFG | CIDI Vehicle: C0 and LS50
(Gasoline Equivalent MPG 24.80 J0.75
Exhuast WOC 0122 0.058
Evaporative WO 0.055 0.000
o 3.745 0.539
MO 0.141 0.141
Exhuast Pr10 0.0081 0.009
Brake and Tire Wear P10 0.0205 0.0205
Exhuast PM2.5 0.00¢75 0.0054
Brake and Tire Wear PM2.5 0.0073 0.0073
CH4 0.0146 0.0026
M2 0.012 0.012

........................................

<< Back  Continue ==
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Vehicles’ Technology Assumptions:

BYvVehicle Operation Assumptions -Base Year: 2010 7| %]

Eazeline Yehicles [Maodel Year 20058])  Alternative-Fueled and Advanced Vehicles [Model Year 2005]

MPG and Emission Ratios for Alternative-Fueled and Advanced Yehicles RELATIVE TO Baseline Yehicles: Passenger Cars
101 Sl %ehicle: | Sl %ehicle: | 5l %ehicle: | 51 %Yehicle: | 51%ehicle: | Sl vehichﬂ

ltermns “Yehicle: CD | Dedicated | Dedicated | Dedicated |Dedi. MeOH EtOH EtOH FF

and L=D ChGY LG LPGY Yehicle Lawe-Level

Gasoline Equivalent MPG 124 0% 95 0% 95 0% 100.0% 107.0% 100.0% 100.0%

Exhuast WOC a0.0% a0.0% 90.0% 100.0% 100.0% 100.0%

Evaporative WO a0.0% a0 0% 80.0% a5.0% 100.0% a5 0%

o 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

[ 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Exhuast PMI10 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Brake and Tire Wear PM10 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Exhuast PMZ.5 100.0% 100, 0% 100. 0% 100.0% 100. 0% 100.0%
Brake and Tire Wear Ph2.5 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
<[ | il

<< Back | Continue ==
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Output Files of GREET GUI

B Results Output File
— Well-to-Pump (WTP) Energy Use and Emissions

— Well-to-Wheels (WTW) Energy Use and Emissions

B |nput Log File (recording inputs for the simulated
h




Output Files of GREET GUI- WTP Results

E2 Microsoft Excel - SessionQut.xls
=] Fle Edit View Insert Format Tools Data Window Help
NDEH RS9 S8 8 £52@Aa-9-- @ 5 -4 [l 100% > @ Bﬂrial

Ad - #e Total Energy

A B | ¢ | o | E | F | 6 | H | | | J ]

g iz : : 3 g

] g & = £ 'E £ = = § ™

Year: 2005 D o 2 TE o E 3 z T . 3 3 &

£ o EHEC = 5 = £ : U2 -

Bo & B:e8 E g o o = & - z

28 C S &35 8= 52 3 = - os% &

29 |Totsl Energy 247 TOE 271,348 307 295 157 530 202,503 116,545 720,608 10,353 44514 118
30 [WTP Efficiency a0.1% Te8.7% TES% o6 4% 83.2% 89 6% S8.1% E2.1% B4 7%

31 [Fossi Fuelz 233,161 241 433 257 455 145,043 201,212 114,973 719,364 £09,911 541 031 7

32 |Coal 43 756 43,014 5224 54,295 6,269 11,234 3737 5,294 12,314 17

33 |Matural Gas 81,529 80,875 99 644 83,587 181 554 74,142 93,850 567 316 478 522 3

34 |Petraleum 107 377 103,540 105,591 &,161 13,089 29,595 22177 37,300 50,135 £

35 [coz 17 00 16,581 15738 12,221 13532 6936 29,226 26,061 24 535 :

36 [cH4 108.365 109,705 107 350 247 461 200851 114 803 194 386 181 786 165.364 1
37 W20 1.052 2162 3615 0183 0281 0156 0156 045y 0.564
38 [GHG= 20,404 19,344 19277 17 967 18235 11,622 33743 30,377 28 634
38 [woC: Total 27060 2rma 27 Bag E.712 6967 10256 31.831 25897 26109
A0 |coe Total 18925 18797 21286 14282 17.386 14872 33346 41 B13 37464

A1 Mk Total SE.359 494979 G2146 358835 S5151 41 004 84187 120162 108 495 1
A2 |Pr10; Total 12462 11 .366 15315 10.299 2.245 3515 15526 16312 15606
43 Pz 5 Total 4840 4113 5.895 3.0589 1.311 1655 14727 15148 13.282
44 |50 Total 31.394 31983 35539 35620 154952 22603 32142 37435 36327
A5 [0 Urban 15600 16517 15496 0193 076 1.878 13.393 9.077 10.269
A6 [CC: Urban 5135 ¥.oae2 4895 0E20 0.EED 1.481 0547 0.ass 1.746
AT M Urban 13.507 17538 13.026 2630 3332 4179 2541 5024 6574
A8 [PM10: Urban 2411 1.267 2278 0423 0.09s 0510 0.093 (W 0.586
49 |pm2.5: Urban 1.391 0.294 1.6 0.076 0.076 0.3 0.064 0426 0357
50 (S0 Urban 10473 15565 10233 4.4 0.Far 24882 1428 1.748 3343
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Output Files of GREET GUI- WTW Results

E Microsoft Excel - Session20ut.xls
=] Fle Edit View Insert Format Tools Data Window Help

NEHRS S L B % LR 9-0-@ 5 -4 [ 130% '@EArial ~ 8
Ad - B ltem
A | B | ¢ | D |E] F | 6 | H | |
1 |Vehicle Technologies, Passenger Cars: Well-to-Wheel Energy Consumption and Emissions (per Mile)
2 |Gasoline Yehicle: CARFG Gasoline Yehicle: Low-Level EtOH Blend with Gaseline
3 Btu/mile or grams/mile Btu/mile or grams/mile
Vehicle Vehicle
4 |item Feedstock Fuel Operation Item Feedstock Fuel Operation
5 |Total Energy 159 1,204 5,026 Total Energy 232 1,204 5,026
B |Fossil Fuels 152 1,061 4,842 Fossil Fuels 224 893 4701
7 |Coal 34 208 0 Coal 38 156 D
2 |Matural Gas 73 371 ] Matural Gas B4 285 0
9 |Petroleum 39 483 4,842 Petroleum 101 451 4701
10 |co2 3 81 379 cOo2 -2 67 385
11 |CH4 0.454 0.098 0.020 CH4 0.433 0.077 0.022
12 |N20 0.000 0.011 0.012 M20 0.000 0.005 0.012
13 |GHGs 14 85 383 GHGs B 70 390
14 |v0OC: Total 0.016 0.119 0.190 wOC: Total 0.020 0.118 0.227
15 |CO: Total 0.038 0.056 4168 CO: Total 0.057 0.070 4 683
16 [N Tatal 0.107 0.144 0.285 MOx Total 0.162 0.168 0.300
17 |PM10; Total 0.009 0.048 0.02a PM10: Total 0.013 0.049 0.029
18 |PM2.5: Tatal 0.004 0.017 0.015 PM2.5: Tatal 0.007 0.019 0.015
19 |50 Total 0.037 0.124 0.003 SO Total 0.047 0.098 0.008
20 [vOC: Urban 0.004 0.079 0.118 wOC: Urban 0.003 0.0758 0.141
21 |co: Urban 0.001 0.036 2.502 CO: Urban 0.002 0.023 2917
22 |NOw Urban 0.005 0.083 0177 MO Urban 0.007 0.058 0.187
23 |PM10: Urban 0.000 0.008 0.018 PM10: Urhan 0.000 0.011 0.018
24 |PM2.5: Urban 0.000 0.004 0.009 PM2.5: Urban 0.000 0.008 0.010
2% |30% Urhan 0.004 0.074 0.002 S0 Urban 0.00s 0.045 0.004
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Output Files of GREET GUI- WTW Relative Change Results
(Compared to Conventional Gasoline Baseline Vehicles)

|E3 Microsoft Excel - SessionOut.xls
=] Fle Edit Wew Insert Format Tools Data Window Help
NDEHdRS S8 % 2@-9-o-@& = -3l 100% "-@Bﬂriﬂl

Ad - # Total Energy

A | &8 | ¢ | o | E | F | & | H | 1 | J | K

26 ]

3 ] g
T > i i = O 2 © =
T = % " s ] 2 2 =
. o g G = 2 = g i T 5 L2
Year: 2005 i - = 3 B B g . = = S S
g ¥z I - o Ey B 8 85 3§
: 31 § &, & g3, 3 = & &zt
27 g g2z I =2 = Zge g e 3 B8
28 |Total Energy 1.9% 4 .8% -2.3% 1.4% -10.5% 15.7% T29% 39.3% 134 0% -24
29 |Fossil Fuels -1.1% -20% -1.0% 3.8% -5.5% 18.2% -26.7% 40.1% 124 2% -22
30 | Coal 9.7% 19.3% 30.6% -84 9% -Td 3% -T3.T% 289 29% 232.2% 19227% -42
31 |Matural Gas 10.2% 222% 128990% 142589% T269% 1385.4% 3405% 17948% 2077.7% -41
32 |Petraleum -2.4% -4 8% -89 2% -95.7% -B0.79% -80.1% -B7 2% -895.5% -93.4% -20
33 |coz -1.9% -20% -2003% -18.5% -18.4% -3.0% -25.8% 16.4% 117 4% -1
34 |cH4 0.9% -0.9% 170.2% 126.7% S7% 42 B% 21% 2232% 335T% -26
35 (K20 321% T4 2% -24 5% -21.9% -259% S152% 1079.4% -15.8% 21 6% -25
36 |GHGs -1.5% -1.2% -15.3% -14. 7% -7 9% -2.0% -13.5% 21 6% 122.2% -1
37 |WOC: Tatal -10.4% 0.9% -45.3% -47 9% -37 8% -6.7% 10.8% -20.2% -5.2% -B7
38 | Total -189.7% -96% -20.0% -19.7% -20.0% -5.0% -6.3% 1.6% 37% -83
39 (MO Total -5.1% 5.0% -13.3% 1.5% -13.2% 38.7% G0.6% 27 2% 154 4% -15
A0 |Ph10; Total -6.5% 15 6% -5.8% -55.1% -45.5% 11.6% 237 9% 1451% 545.2% 40
41 |P2 5: Tatal -11.3% 11.9% -21.0% -44 3% -40.9% 93.1% 184 0% 1585.5% G614 6% 122
A2 | S Total -0.4% 12.4% 15.7% -45 6% -30.5% 4 7% 197 2% 1499%  1152.0% -13
A3 |%OC: Urban -5.5% -0.2% -56.4% -56.4% -46.3% -16.8% -B.1% -31.3% -29.8% -E9
A4 |Con Urkan -19.5% -10.0% -205% -205% -20.4% -10.5% -10.3% 0.8% 1.5% -83
A5 M Urban 4 2% -0.9% -21.1% -19.6% -18.3% -14.5% -9.3% 11.58% B1.1% -3
A5 P10 Urban -19.8% -2.2% -3TE% -3E1% -31.3% -30.7% -24. 7% 105.8% 129.3% 114
A7 |PM2.5: Urban -1E5% -2.3% -39 6% -39 6% -32.8% -3 8% -257% 220.9% 246 5% 205
A3 |5 Urban 41.3% -2 6% -5 1% -2 6% -735% -7 1% S22 7% 37% S06.3% 4
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Output Files of GREET GUI- Inputs Log File

B2 Microsoft Excel - SessionIn.xls ==l x|
=] Fle Edit View Insert Format Tools Data Window Help Type a question for help .8 x
DEH2S SR E 4 D@ (9-0- (8= -4l 20 ~@ [iadal -2 -[B]z u SEIEESs % 0 |F|E-5-A-fie a2 eaBEEEFal

Al - / Ethanal
| A | B c | b [ 3
1 Ethanol
2 Vehicle Technology
3 |Flexible-Fuel Vehicle Spark Ignition Engine
4 |Low-Level Blend Spark Ignition Engine
5 |Low-Level Blend Compression Ignition,Direct-Injection engine
6 |Fuel-Cell Vehicle
7 Pathway Options o
8 |Corn Ethanol, Share of Ethanol Plant Type, Dry Milling Plant (%): 85
9 |corn Ethanol, Share of Ethanol Plant Type, Wet Milling Plant (%): 15
10 |share of Process Fuels in Dry Mill Ethanol Plant: Natural Gas (%): 80
11 |share of Process Fuels in Dry Mill Ethanol Plant: Coal (%): 20
12 |share of Process Fuels in Wet Mill Ethanol Plant: Natural Gas (%): 60
13 |share of Process Fuels in Wet Mill Ethanol Plant: Coal (%): 40
14 |Ethanol Co-Production Credit Calculation Method: Displacement
15 |Farmed Tree Plant Type: Fermentation
18 |Herbaceous Biomass Plant Type: Fermentation
17 |Corn Stover Plant Type: Fermentation
18 |Forest Residue Plant Type: Gasification
19
20 Electricity
21 Vehicle Technology
22 |Electric Vehicle
23 Pathway Options
24 NG turbine combined cycle share of total NG power plant capacity (%): 44
25 |simple-cycle NG turbine share of tatal NG power plant capacity (%): 36
26 |Advanced coal technology share of total coal power plant capacity (%): 10
27 A Iomass technology share of total biomass power plant capacm%'ﬂ\ 5

H 4 Pathway Selections 2010 4/ Fusl Blends Options 2010 ¢ Market Shares # Production Assumptions 2010 Transportation Assumptions £ Wehicled)« |
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Installing GREET

B To download the latest GREET version:
— Go to http://Iwww.transportation.anl.qgov/software/ GREET/index.html

J.ﬁ.gdress IiEj http:/ /v transportation.anl.goy /software /GREET/ j a Go

a

Transportation Technology R&D Center
Argonne

MATIONAL LABORATORY

mmmm PUhI“:atIDnS ¥ m SEErEhWRDC Search b

Argonne Home > Transportation Technology B & O Center = Software > GREET >

AirCred The Greenhouse Gases, Regulated Emissions, and Energy

" Online Version Use in Transportation (GREET) Model Related ltems
= Users Manual

- Updates Contact
GREET 1.8b - March 17, 2008
GREET reetizanl. ooy

= Copyright What's New ih GREET1.8b?
* Publications
:g““‘“:“ag :‘ﬁ-gg o MNew fuel production pathyways
: nggl';aﬂesu'“s o Brazilian sugarcane ethanal
o Zorn to butanol
o a0ybeans to renewable diesel via bydrogenation
!’g” nt o Coalfbiomass co-feeding for FT diesel production
: T:mlr?fn o “arious carn ethanol plant types with different process fuels
- Training . Enhancements of existing pathways _ _
- Technical Papers o Inclusion of three methods in dealing with co-products for
« Presentations soyhean-based hiodiesel
« Demonstration Videos o Compression energy efficiencies for NG and HZ are calculated
« Newsletter Articles and with the first law of thermodynamics
Useful Links o Tuhe trailer delivery option for gaseaous HZ to refueling stations

o Revision of petraleum refining energy efficiences

A

Argonne

NATIONAL LABORATORY




Installing GREET

GREET Documentation

o Operating Manual for GREET: Version 1.7 (1.6 ME pdf)
o User Manual for Stochastic Simulations (1.1 WE pdf)

Installation Instructions

Ifyou wish to run GREET 1.8b wersion in M5 Excel, you can find it in the GREEET folder on wour PC (CWProgram FilessGREET1.8) which
is the default specified by the GREETGUI installation program.

1. Before installation, rmake sure that a Microsoft Office el Coffpegent 10 is installed on your cormputer:
a. Gotowindows website (below) to download the Qile "owc 10 .exe" http: A microsoft.com/downloads/details asps?
FamilylD=982h0359-0a86-Afh2-57ee-5f324 9951 ispl =En.

b. wWhen the download is complete, double-click on the file icon and follow the on-screen installation instructions.
2. Before installation, make sure that a Microsoft Data Access Component version 2.5 ar higher is installed on your computer:
In Windows, go to Skarf Fing, Fies ar Faiders, and search for "mdac_typ exe "
If you find the file, right-click on it and view its properties by clicking the version tab.
If the wersion is earlier than 2.5 OR if you can't find this file, then click here to save the "mdac zip" file to your hard drive.
Wwhen the download is complete, unzip the file by double-clicking on it in the folder where you saved it. Then double-click on
the file icon and follow the on-screen installation instructions.
3. To download GREET:
Click here and save the filg§ GEEET1-8b zip Jo wour hard drive.
Wwhen the download is compste,_unzip thefile by doukle clicking on it in the folder whre you saved it.
when the file is unzipped, double click on the executahle file "setup.exe" and follow the onscreen instructions.
Mote that some versions of Windows operating systems may not permit the installation program to update some of the
systerm files. In such case, click Ok to continue and the installation will still be successful.

e. Alsonate that for compatibility with Windows vista, the GREET1.8b version generates the output files in a special folder

named "GREET1.8" under the "My Documents" folder.

4. To uninstall GREET:
Click on the Start button, go to Seffiags, click on Confral Paned
Double-click on "AgdgiRemave Bragrams."
Scroll down to "GREETGUIM on the list of installed programs.
Click "add/Remove" and follow the onscreen instructions.

O oo oo

|
—

[ R o T e '

[ o T e
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Installing GREET GUI

B Toinstall GREET GUI:
— Double-click the “setup.exe” application file in the GREET GUI installation package.

& C:GREET Setup Folder - 10| x|
Fle Edit View Favorites Tools Help o
o Back ~ \) v l'ﬁ: f;__j Search || ' Folders | I (B x n | ‘
Address |[f—;'| C:%GREET Setup Folder VW Go
Name = Size | Type Date Modified
@EREETLBh.mSi 0,650 KB Windows Installer Package 3/8/2008 11:56 PM
ElinstMsia.exe 1477 KB Application 5/18/2000 12:00 AM
= i 1,475KB  Application 5/18/2000 12:00 AM
82 KB Application 6/14/2000 12:00 AM
1KB Configuration Settings 3/8/2008 11:56 PM
S ohjects 12.3 MB | ¢ My Computer 4

— Follow the on-screen instructions.

— If prompted to do so, restart the computer to allow the installation process to fully
complete.

B The installation program creates a shortcut to the GREETGUI program on the
desktop. %

GRFFT1.8h.pxp

A
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Before Running GREET

B Review Installation Instructions

@ation Instruc@

If you wish to run GREET 1.8b version in IMS Excel, you can find it in the GREET folder on your PC (C:\Program Files\GREET1.8) which is the default specified
by the GREETGUI installation program.

1. Before installation, make sure that
a. Go to Windows website (below) to downloa
alee-5f3a499515dd&displaylang=en.
b. When the download is complete, double-click on the file icon and follow the on-screen installation instructions.
2. Before installation, make sure that a Microsoft Data Access Component version 2.5 or higher is installed on your computer:
a. In Windows, go to Sfard_Find_Files or Folders, and search for "mdac_typ exe "
b. If you find the file, right-click on it and view its properties by clicking the Version tab.
c. If the version is earlier than 2.5 OR if you can't find this file, then click here to save the "mdac.zip" file to your hard drive.
d. When the download is complete, unzip the file by double-clicking on it in the folder where you saved it. Then double-click on the file icon and follow the
on-screen installation instructions.
3. To download GREET:
Click here and save the file GREET1-8b.zip to your hard drive.
When the download is complete, unzip the file by double clicking on it in the folder whre you saved if.
When the file is unzipped, double click on the executable file "setup.exe" and follow the onscreen instructions.
Mote that some versions of Windows operating systems may not permit the installation program to update some of the system files. In such case, click
OK to continue and the installation will still be successful.
e. Also note that for compatibility with Windows Vista, the GREET1.8b version generates the output files in a special folder named "GREET1.8" under the
"MY Documents" folder.

icrosoft Office XP Web Component 1 installed on your computer:
e nttp//www._microsoft. com/downloads/details.aspx?Family|D=982b0359-0a86-41b2-

aooo
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Compatibility of GREET GUI

B Operating Systems:
— Windows XP
— Windows Vista
— NOT compatible with MAC OS

B MS OFFICE EXCEL Versions:
— EXCEL 2000
— EXCEL XP
— EXCEL 2003
— EXCEL 2007
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Help with GREET GUI

B Sources of Help:

1.User Guide

2. Publications




Help with GREET GUI- User Guide and Publications
B Download User Guide from the GREET web site:

http://www.transportation.anl.gov/software/GREET/index.html

J-':'-E":IVESS :Ej http:/ /www.transportation.anl.gov/software /GREET/

A
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Argonne
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GREET Documenta@

e e e g
« Operating Manual for GREET: Wersion 1.7 (L& MB pdr)

Argonne Home > Transportation Technology « User Manual for Stochastic Simulations (1.1 MB pdf)
AirCred The Gre:
- Online Version Use in Ti Installation Instructions
= Users Manual
= Updates

GREET 1 M vou wish to run GREEET 1.8b version in M5 Excel, you can find it in the GREET folder on your PC (AP
is the default specified by the GREETGUI installation program.

GREET
iy What's Ne . . . , .
_puh“caﬂms 1. Before installation, make sure that a Microsoft Office P Web Component 10 is installed on your
swnloadi?? Ba a. Go towindows website (below) to download the file "owc 10 .exe" http: Awwa microsoft.comsdo
e » NEW FamilylD=982b0359-0386-4fh2-a7ee-5f3a4995 1 5dd2displaylang=en.
- Sample Results ' b. When the download is complete, double-click on the file icon and follow the on-screen installz

2. Before installation, make sure that a Microsoft Data Access Component wersion 2.5 or higher is it
a. InWwindows, go to Sfarf, Find, Files ar Falders, and search for "mdac_typ.exe "
. Ifyou find the file, right-click on it and view its properties by clicking the Yersion tab.
c. [Ifthe wersion is earlier than 2.5 OR if you can't find this file, then click here to save the "mdac
d. When the download is complete, unzip the file by double-clicking on it in the folder where you

the file icon and follow the on-screen installation instructions.

3. To download GREET:
a. Click here and save the file GEEET 1-8b.7ip to wour hard drive.
b, When the download is complete, unzip the file by double clicking on it in the folder whre you ¢
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THANK YQOU!
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