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Three Cases Will be Demoed through GREET Excel
Spreadsheet Model

B Petroleum Based Pathways (Demo 1)
— Feedstock Selection: Conventional Crude vs. Canadian Oil Sands

— Fuel Selection: RFG w/ corn-ethanol as oxygenate vs. LSD
— Vehicle Selection: SI GV vs. Gl SI HEV vs. CI DI DV vs. Gl CIDI HEV

B Hydrogen Production Pathways (Demo 2)
— Feedstock Selection: NA NG
— Location Selection: Central vs. Distributed
— Fuel Selection: GH2 vs. LH2
— Vehicle Selection: FCV

B Ethanol Production Pathways (Demo 3)
— Feedstock Selection: Corn vs. Farmed Trees vs. Herbaceous Biomass
— Fuel Selection: E85
— Vehicle Selection: E85 FFV




rowse the Overview Sheet prior to the Specific
REET Simulation
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| 46 | | Clear cells are primarily for calculations and secondary assumptions
49
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| 51| | Yellow cells are key input assumptions that users can change for their own simulations
52
53
%_ Green cells are key input assumptions with probability distribution functions built in
55
56
| 57 | | Blue cells are GREET forecast cells for running stochastic simulations
fija]
59
_ Gray cells are placeholder pathways. Even though sirnulations of these pathways are completed in GREET, no though research was conducted to examine key input assumptions for the pathw
B1
&2
| B3 | " Cells with red triangle in the upper right comer contain comments. Uers are advised to read the comments
B4
[E5]
| 66 | Brief Descriptions of GREET 1.7 Worksheets
| B7 | Sheet  Description
| B8 | Inpits  Key input parameters that users can specify for GREET simulations. If users use the GREET GUI pragram, the GUI inputvalues interact maostly with values in this sheet.
| B9 | EF_TS Time-series tables for emission factors of combustion technologies applied to stationary sources
| 70 | EF  Emission factors of corbustion technologies by fuel type. This sheet intaracts with EF_TS sheet.
| 71| Fuel_Specs Specifications ofindividual fuels and global warming potentials of GHGs
| 72| T&D Calculations of energy use and emissions for tranportation and distribution of energy feedstocks and fuels
|73 | Urban_Shares Share of urban emissions out oftotal emissions of criteria pollutants far major GREET simulated activities
|74 | Fuel_Prod_TS  Time-geries tables for key parametric assurmptions forwell-to-purmp fuel production processes. This sheet interacts with other fuel production sheets
| 75 | Petroleum  Calculations of well-to-pump energy use and emissions for petraleum-based fuels (ncluding production of oxyoenates)
| 76 | NG Calculations of well-to-pump energy use and emissions for NG-hased fuels iplus flared gas to liquid fuels; landfill gas to methanal; and biomass to rmethanol, DME, and FT fuels)
| 77 | Hydrogen  Calculations of well-to-pump energy use and emissions for hydrogen production pathways
178 | Ag_Inputs  Calculations of energy use and emissions for manufacturing agricutural inputs including fedilizers, herbicides, and insecticides
|79 | EtOH  Calculations of well-to-pump energy use and emissions for producing ethanal from corn and cellulosic hiomass
| 80 | E-D_Additives  Calculations of well-to-pump energy use and emissions for additives to blend ethanaol in diesel fuel
|81 | BD  Calculations of well-to-pump energy use and ermissions for biodiesel from soybeans
| 82 | Coal  Calculations of energy use and emissions far coal mining
| 83 | Uranium  Calculations of energy use and emissions for uranium ore mining and uranium fuel production g
| 54 | LF_Gas Calculations of energy use and emissions for landfill gas recovery
| 86 | Electric  Calculations of energy use and emissions for electricity generation
| 86 | Car_LDT1_TS Time-series tables of fuel economy and emission ratesichanges associated with vehicle operations for passenger cars and light duty truck 1
| 87 | LDT2_TS Time-series tables of fuel economy and emission ratesichanges associated with vehicle operations for light duty truck 2
| 88 | Vehicles  Calculations of enery use and emissions for vehicle operations
|89 | Results  Well-to-pump and well-to-wheels energy use and emissions results for vehiclefuel technalogy cormbinations
| 90 | Graphs  Graphic presentation of energy use and emissions for varous vehiclefuel technalogy combinations
| 91 Dist_Specs Detailed specifications of the input parameters built with distrioution functions. The user 15 cautioned against making any changes to this shest ~
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Select Key Scenario Options in the Inputs Sheet
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1 |Scenari rol Variables and Input Assumptio &
. Selection of Key Options for Simulation

| 3 |1.1) Target Year for Simulation
| 4 2010

5
| 6 |1.2) Point-Estimation or Probability-Estimation Option
| 7 | no yes . Torun probability-based simulations

8 no ... Mot to run probabilityv-based simulations {instead, to run point-estimation simulations)

9 [1.3) Time Series Simulation Option
ﬂ 1 1-- GREET default time-series (TS) values, 2 - User inputs (adjust all vears in TS Table - User inputs (adjust future years in TS Table
11

12 |2 Selection of Vehicle Types for Simulation

3 1 1 - Passenger Cars
1_\ 2 — Light-Duty Trucks 1

15 3 Light-Duty Trucks 2
16
| 17 |3. Key Input Parameters for Simulating Petroleum-Based Fuels

18 |3.1) Petroleum Recovery Options

19 [3.1a) Efficiency for Petroleum Recovery

20 |3.1a-) Conventional Crude Recovery

211 | 95.0%
22 |3.1a4ii) Oil Sands Recovery and Upgrading
23

" HZ Use for Upgrading: SCF/mmEBtu
Bitumen recovery Biturmen Upgrading product]

24 Surface Mining 94 8% 98 6% 2903

25 In Situ Production 84.3% 98 6% 1116

26
| 27 |3.1.b) Selection of Oil Sands Recovery Methods
| 28 | Surface Mining 50.0%

29 In Situ Production 50.0% ¥
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Changing Default in TS Table Requires a Careful Selection
of Time Series Simulation Option
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1 |Scenario Control Variables and Input Assumptions
| 2 |1. Selection of Key Options for Simulation Method 2: If the user prefers to select the
%1-”Targe”e”;ﬁ‘“‘”'a”"“ yellow cell to change the default value in
5 | GREET, the user must select option 2, 3
| 6 |1.2) Point-Estimation or Probability-Estimation Option or 4 (section 1.3 in the Inputs sheet)
| 7 | no yes . Torun probability-based simulations before to do so.
8 no ... Mot to run probability-based simulations {instead, to run point-
9471.3) Time Serles Simulation Option CAUT'ON Optlon 1 doeS not a”OW the
1 1 - GREET default time-series (T3] values, 2 -- User inputs (adjust all years in TS Tablk ’ .
11 user to change the GREET default via
| 12 |2 Selection of Vehicle Types for Simulation method 2!
13| 1 1- Passenger Cars
14 | 2 - Light-Duty Trucks 1 =
| 15 | 3 Light-Duty Trucks 2 i Relative
16 S-year Crude Recovery Efficiency {to
| 17 |3. Key Input Parameters for Simulating Petr -Based Fu - -
| 18 [3.1) Petroleum Recovery Options "E‘rlﬂ'[l Efﬁ[:lﬂ-“ﬂy MY 201 ﬂ}
19 [3.1a) Efficiency for Petroleum Recovery
E&h-i} Conventional Crude Recove 1 EIE":I EIE D% 1 I:":I Dﬂ"lr':'
121 | Gl 1995 95 .0% 100.0%
22 |3.1a4ii) Oil Sands Recovery and Upgrading
| 2000 498 0% 100.0%
| 23 | Bitumen recovery Bitumen Up
| 24 | Surface Mining 94 8% ﬂns\ SRE 100.0%
25 In Situ Production 84.3% 2010 I LT | LS I T00.0%:
T = L - []
Z&Lb} Selection of Oil Sands Recovery Methods IR O& 9 1T 119
L - Eice Mg Ry Method 1 (Recommended): The user can always
W4 » wN Gvrew Inputs {EF 75 EF / Fusl Specs {60 ] Urban Shares / Fuel Prod TS/ Pa change the default value in the TS table no matter
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Select Key Input Parameters in the Inputs Sheet:
Petroleum-Based Gasoline and Diesel (Demo 1)

Microsoft Excel - greet1_7.xls
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3. Key Input Parameters for Simulating Petroleum-Based Fuels

3.1) Petroleum Recovery Dptions
2.1a) Effici for R:

21011 Conventionsl Crude K' ’ Specify conventional crude
[ 3502 L

recovery efficiency (via
' H2 Use for Upgrading: SCRimmEy|
Bitumen recovery Bitumen Uparading B product FU el P ro d TS S h eet)

LW S Rt |

B3]

]

Surface Mining L% 74 956% 230.3
In Situ Production 24,35 9263 1.6
3.1b) ion of Oil Sands F

Sutacetinng Specify oil sands recovery
In Situ Production 50.02] .

3.1.¢) Share of Dil Sands Products in Crude Oil Feed to Refineries p ar am ete r S (S O m e V I a

Fuel Prod TS sheet)

3.1.d) Feedstock of H2 Produstion for Use in Oil Sands Recovery
1 Y 1 MAMG; 2 - Muclear (Thermo-Chernical ' ater Cracking); 3-- Elestrolysis (Nuclear HTGR], 4 - Coal

3.1.¢) Feedstock of Steam Production for Use in Oil Sands Recovery S p ec | fy S h are Of ref ormu | Al ed

sefelpedals Uiy (SN

: L W = = - .
_S}%_ 3.2) Gasoline Fuel Options g aso I Ine an d Cco nventl on al
T .£._a] are ol eformulate asolil s N N
L i — a— s gasoline (via Fuel Prod TS sheet)
ﬁ 3.2.b) Gasoline Specifications and Refining Efficiencies for Gasoline I
% — 02 content b::; Oxygenate typ; Sulfur leusl, ppzr: Fiefining Elflcs\:lr.:/y. I1 — Mote: | Sp ec | fy g as Ol | ne refl n ery
r] | o i i by | i parameters (some via
ﬁ 3.2.c) Ethanol Production Options for G. line if ETBE or Ethanol Is Selected as the Oxygenate FU el P r o d TS S h eet)
Comn ‘woody Biomass Herbaceous Biomass]
_57 Share of Ethanol Feedstock. 100,02 0.0 0.0
iy _ Specify share of conventional
3.3) Diesel and Other Peuole_um-B_ased Fuel_Dpunns A )
e e — diesel and low sulfur diesel
| T —— 1 (via Fuel Prod TS sheet)
Selection hor LS, or G i
59 Use Sulfur Level, pprm Feefining Effici Mate:
o B ; el &\ Specify diesel refinery
= Crude il Maphtha 1 1 910 .
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Select Key Input Parameters in the Inputs Sheet:
NG-to-H2 Pathways (Demo 2)

B3 Microsoft Excel - greet1_7.xls

I I o I 1 ———— Speclfy H2 pI‘OdUC'[IOI’]
BT IR REE T AR R I R YR 0] e ) location, feedstock, plant
o | B Sa | =T 02 .ﬁ\@\_]l%fi‘il"?@! i .
il gt = Tl by ._wl -]. (.89 % o @ | i | B R ¥ Dol with Chances. Egdnewew.! deS|gn, and Other key Opt|0ns
. (some via Fuel Prod TS
sheet)

: arial -8 -|B I U] ) $ % 2 %%
E218 > &

I = T = T o ] = I 3 T G

109|5. Key Input Parameters for Simulating Hydrogen Production
1105.1) Share of H2 Production by Location

SRR S EE R |

111] Gaseous H2 Licuicl H2)
112 Central Plants 0% 0%
11 Refueling Stations 100% 100%)
74| E3 Microsoft Excel - greet1_7.xls
% 5.2) Share of H2 Fee(lemnkSourcesmc:ngzlS :::::Z e {S] G Edt Gew Iwet Famet Took Dets Window e
il o 100% 100% Jpe ETE N AR R e A e e o T
118 Solar Photovoltacs 0% 0%, ; ‘ ’:u%l::\i::_ic‘\ ;T@ ‘ =) = ﬁl ) 2 A4 !
Muclear (Thermo-Chemical H e 5o 2 o k== AP !
Cracking of Water) 0% 0%, e re Yof On [ D e B2
Electrolysis thuclear HTGR) 0% 0% = IR SRRV o e M| 'J. (#8123 &y A | P By g | 9 Replyith Changes... End Review.. !
Cou o% % i e e |
Biomass 0% 0%) . -
 Arial -6 < B I U | B S % o %2 _.&_.A.g;ag:_“cgacf!
Share of H2 Feedstock Sources at Refueling Stations
: Gas:ous H2 Licjuict H2 E546 - &
NG 100% 100% Al ] [ & ‘ D I E ‘ i [ G £
Blectrolysis 0% 0%
0% 0% 12. GREET Default Key Assumptions for Well-to-Pump Activities
MeOH 0% 0% lers for Steam Generation {for steam co-gener: many WTP facilities)
) NG Feedstock Options for H2 Production

Certral Plants S sz == sz N:ﬂ E Morth American NG ﬁé’::‘:f:ﬁif@“@iﬁ:m agoserainy Fencies S p e C I fy k ey p ar am et e r S r e | at ed
to NG recovery and processing

Refueling Stations 1 4| 2 - Mon-Marth American NG 97 2% |North American NG
3 — Non-North American flared gas

) CO2 Sequestr

Options for Central Plant H2 Produ

97 2% |Non-Morth American FG

- = o HG processing efficienc 1
(147 Sessou i Lt 3 4 " o7 256 Nort Amerioan v (V la F ue | P o d TS S h e et)
138 N3-Based H2 Plants 1 1 |Mate:
139 Cosl-Based H2 Plants 1 1| 1 --Without CO2 sequestration
140 Biomass-Based H2 Plarts 1 1] 2--With €02 sequestration
141
142|5.6) Selection of H2 Plant Design Types
143 NG as Fesdstock FG as Fesdstock Cosl s Feeastock Biomass as Fesdsiog | Note

Central Plart G H2 i 0 ] 0 No co-products Gaseous H2 H2 Procustion for L

Refueling Station G H2 0 0 1 -- Steam co-procuction 114 NG feedstock
Central Plart L H2 ] i o 2. Electrictty co-production 5% ithout steam or electriciy export
Lo b 1 535% lvith steam or electricity exforl (exeluing energy i coprocudts)

145,000
1275

[ith steam or electricity export: net steem export credt: BRU 1 steam per mmBtu of H2 praduced
it steam or electricity export: net slectricty sport credit: WM per mrBty of H2 produced

14915.7) Electric Generation Source for H2 Production via Electrolysis at Refueling Stations

14 NG fesdstock

150 Gageous H2 Liguict H2[ 1 - Oil Posver Plarts 4 -- Muclear Povver Plants T - NGCC Turkine 10 - Uzer Defined Mix Kk
1o A — A NG Pvwer Plart: - Hhvrlen Pt Plants = NE LS hix A
4 v W\ Overview Inputs (EF_TS {EF { Fuel_Specs {T&D £ Urban_Shares { Fuel_Prad_TS { Petroleum (MG £ Hycogen { Ag_Inputs {EXOH { E-D Additives {BD { Coal

awe g |awosoes- N N OO WA ad S - A-===a afl
Ready

ithout steam or electricty export

vith steam or electricity export (excluding energy in co-products)

with steam or electricity export: net steam export credi: Blu of steam per mmBtu of H2 produced
with steam or electricity export: net electricty export cred: W¥Vh per mnBtu of H2 produced

i, FG feedstock

Calculate

without steam or electricity export

it steam or electricity export (excluding energy in co-procucts)

ith steam or electricity export: net steam export credit: Btu of steam per mmBtu of H2 produced
it steam or electricity export: net slectricty export credit: KA per mmBtu of H2 produced

B GREET Training B ft Po

erPai...

Coal teedstock

Gasification in central plants: witiout steam or electricty co-gensratian
Synthesis process for H2 production in central plarts: without steam or slectricity co-generation

Gasification for H2 production in certral plants: with steam or electricity co-generation (without accourting Biu in steam or electricity)
Synthesis process for H2 production in certral plarts, with steam or slectricity co-generation (without accounting Btuin steam or electricity)
et Steam export credit: Btu of steam per mmBiu of H2 produced

SpeCIfy H2 p ro d u Ctl on effl © | en Cy an d Met electricity export credt. i per mmBtu of H2 produced

TG T o o o N 0 G G o7

[Biomass feedstock
Gasification in certral plants: without steam or electricty co-generation

0 t h er H 2 p ro d uc t | on p aram et ers (V | a ; Syrthesis process for H2 production in central plarts: wiholt steam or slectricity co-generation

Gasification far H2 production in certral plants: vwith steam or siectricity co-gensration (without sccourting Bi in stesm or electricity)

Syrthesis process for H2 production in central plants, with steam or slectricity co-generation (without accourting Btu in steam or electricity)
Fuel Prod TS sheet) BTl i oo <o ot
¢ Jdnp A I_P A Pevl

s {80 £ Coal ¢

@ GREET Training
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Select Key Input Parameters in the Inputs Sheet:

Ethanol Productlon Pathways (Demo 3)

o I = I F [

n of Ethanol Production Feedstocks: Comi m:nn of Corn, Woody Biomass, and Herbaceous Biomass

3.3) Selection of Method for Estimating Credits of Co-Products of Corn Ethanol
1 - displacement method
Other values -- market value-based method

8.4) CO2 Emissions from Potential Land Use Changes of Farming: grams/bushel for corn and grams dry ton for biomass and corn stover

Corn Farmed Trees Herbaceous Biomass Corn Staver
Data cells 185 112,500 -48,500 0
Galculgtion cells” 185 112,500 -48,500 0

Corn Farmed Trees Herbaceous Biomass Carn Stover Forest Residue|
Share of Each Feedstock 100.0% 0.0% 0.0% 0% 0.0%|
8.2) Selection of Corn Ethanol Plant Types
Dry Millng Plant 65.0%)
et Miling Plart 15.0%

Forest Residus|

0
0

120 as % of
Corn Farming Biomass Farming. Corn Stower
20%

4.5b) H20 Credit from Corn Stover Remowal
hin N20 Avoided per Unit of M Content D! Com MinN20 Avoided per Unt
Corn Stover Removed ver  of Nin Stover Removed|
-0.00563% 0.45% 1.25%|

Farming Energy Use and Fertilizer use

Corn (foer bushel)  Farmed Trees (per dton) . Biomass (per oton) Carn Stover (per o ton)
Farming Energy Lise: Biu N 22,500 234,770 217,230 235,244
Fertiizer Use:
Grams of Nitrogen 4200 709.0 10,835 31757
Grams of P205 149.0 189.0 1420 16337
Grams of K20 1740 3310 226.0[ 55461
Grams of Cac0, 12020 00 00
Pesticic Lise
Grams of Herbicide 840 2400 2800 000
Grams of Insecticide 068 200 0.00 0.00

Farest Residue (per otor)
612,700

8.7) Key for Sinmulati itional Energy zer Use for Corn Stover-Based Ethanol Pathway
Coin ield, bu/arvest scre’ 1580
Ratio af Harvest vs. Flarted Aore” 0%
Collection Rate of Com Stover 50.0%
Corn Stover Removed, dry ton/acre” 1,884
.8) Key ions for, i Based Ethanol Production

8.8.a) Ethanol Yield: gallons bushel
Dry Millng Plart
et Milling Plart

8.3) Energy Use for Ethanol Production: Btuigallon
Dry Millng Plart 36,000
et Miling Plant 45350

) Share of Process Fuels in Corn-Based Ethanol Plants.

Dry Miling Plart 20% 60%|
\wiet Milling Plart 40% 60%|

4.9) Key Assumptions for Simulating Cellulosic Ethanol Production
8.9.) Selection of Technologies for Biomass-Based Ethanol Plant

Farmed Trees Plart 1 | 1

Herbaceous Biomass Plari’ 1| 1 - Fermentation
Corn Stover Plar” 1| 2-- Gasification
Forest Resiciue Plarf’ b

3.9.b) Ethanol Yield: G:

ns per Dry Ton of Biomass
Fermentation

Farmed Trees Flant 0.0
Herbaceous Biomass Plant 950
Corn Stover Flant 95.0
Forest Residue Plant

Gasification

Fermentation
Farmed Trees Plant 1145
Herbaceous Biomass Plart -0572
Corn Staver Plant 0572
Forest Resicue Plant

Farmed Trees
Herbaceous Biomass
Carn Stover
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.9.¢) Amount of Electricity Co-Produced in Cellulosic Ethanol Plants for Export: KWh per gallon of ethanol (negative values mean net export from ethanol plants)

Specify key parameters
and key options for
ethanol production
pathways: e.g., feedstock
selection, plant design
options, farming energy
use, fertilizer and
pesticide use, etc. (some
via Fuel Prod TS sheet)




Those Input Parameters with Time-Series Tables Must be
Specified in the Fuel Prod TS, EF TS, Car LDT1 TS, and/or
LDT2 TS Sheets

A | B | ( | M | E | f
. . The cell immediately above : :
1 | Time-Series Tables for Ke = 2 "0 which I Production Options
2 presents the mean of the
3 Year 2010 distribution curve for such e el i vl e coneis
4 paramete_r, 'S used_for the value that is interpolated
5 The cell immediately above SI9ENEEe Sl EloTs. from the time-series table
the yellow cells, which is and that represents the
Co colored in green, has built-in 1nd Fuel Reﬁ%ng from Conventiop: value of the parameter
b probability distribution for corresponding to the year
! stochastic simulations. \ 95.0% targeted for simulation. The
8 |Fixed (original for 2010) ogE0% yellow cell also serves as a
9 |Interpolated Default or user input 95 0% Usenlinpuicell
Relative

S-year Crude Recovery Efficiency (to
10 period Efficiency wr 2010}
1T The time-series look-up 1840 25.0% 100.0%
12| table contains GREET 1995 98 0%, 100.0%
13 default values for such 2000 a8 0%, 100 0%
14 parameter in five-year \ 2005 08 0%, 100 0%

internal from 1990 to 2020.

15 2010 | 98.0% ! 100.0%;
16 2015 98 0%, 100.0%
17 2020 95.0% 100.0%




Select Key Input Parameters in the Inputs Sheet:
Vehicle Fuel Economy and Emission Factors

B3 Microsoft Excel - greet1_7.xls
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CW RN A S A ] B RS EERER IR T economy and emission factors (via
i e e EnTo Ry |
o S Blaaaniio i niis e R | Car LDT1 TS or LDT2 TS sheet)
F595 - A =Car_LDT1_TSIFCEIE Y 4
Al B | ¢ | 2] | E | F | G | H [ AT
a1 | 56.0% 94 0% G H2 produced st stations via electrolysis / =
Gasoline Car Gasoline LDT1 Gasoline LDT2 Diesel Car Diesel LDT1 Diesel LDT2
Gasoline Equivalert MPG 24.60 19.40 1670 33.?_| 26.4 21 9
Exhuast YOO 041220 0144 0211 0.0880 0130 0175
Evaparative YOO 0.0580 0.069 0080 0.0000 0.000 0,000
fals} 3.7450 3916 4280 0.5390 0412 0285
MO 04410 0229 0442 041410 029 0442
Exhuast P10 0.0081 0012 0ms 0.0090 0.014 oa1a
Brake and Tire Wisar PM10 0.0205 0.021 0021 0.0205 0.021 0021
Exhusst PM2.5 0.0075 0.0112 040 0.0034 0.0129 oa
Brake and Tire Wear PM2.5 0.0073 00073 00073 0.0073 0.0073 0007
CH4 0.0146 0.016 0025 0.0026 0.003 0003
H20 0.0120 0.012 02 0.0120 0.012 0012
[<fu:
SIT to GVs Fueled with CG and RFG, and CIDI T Are ive to CIDI i with CD and LS Diesel (except for fuel economy)
v - v
& = - . — - -TE
W E 5 ™ [ @ @ -
i3 iE F 3 i £z To f3I
= & T o r T Tz T T
i iz : : : §2, 33 3i2
333 -3 =2 o =y Jaos o fY cgdE
EZ & ZE Z ¢ g3 g £ EsaEs B3 Esas
osa oa oa (=N =N QET L OET OET WL
Gasoline Equivalert MPG 136.0% 136.0% 1360% 136.0% 136.0% 160.0% 160.0% 1600
Exhusst YOO 100.0% 100.0% 100.0% 100.0% 54.0% 54.0% 540
Evaparative YOO 0.0% 0.0% 0.0% 0.0% 100.0% 100.0% 1000
[als} 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 1000
N 100.0% 1000% 100.0% 100.0% 84.0% 84.0% 540 =
Exhuast PM10 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 1000
Brake and Tire War PM10 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 1000
617 Exhuast PM2.5 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 1000
E18 Erake and Tire Wsar P25 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 1000
6139 CH4 200.0% 100.0% 100.0% 100.0% 47.0% 47.0% 470
20 H20 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 1000
211425 LDT2 T i SIT ies Are ive to GV's Fueled with CG and RFG, and CIDI Technologies Are Relative to CIDI Vehicles Fueled with CD and LS Diesel
(L] H . .
£ $ s Specify relative changes of fuel
= = -
s < e=ZE g g ¥ 5 0
£ ﬁyg% 3 3s economy and emission factors of
Z5 2Z332 2 52 : :
622 - 62 623=0 53 =3 alternative-fueled vehicles and
23 Gasoling Equivalent MPG 100.0% 100.0% 91.0% 95.0%
24 Exhuast YOC 100.0% 100.0% 90.0% 90.0% i ( 1
25 Evaporative YOC 100.0% 100.0% 50.0% 50.0% advanced Veh|C|eS via Car LDTl TS

W« > n\ Overview ) Inputs {EF_T5 /EF £ Fuel_Specs /TaD / Urban_Shares / Fuel Prod_T5 / Petroleum /NG { Hydrogen { g tnputs (¢ O L DT2 TS Sheet)
i g At N N IO B A EE > L A-S=2adf
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Select Key Input Parameters in the Inputs Sheet:
Other Key Inputs, e.q., Electricity Generation Mix

B3 Microsoft Excel - greet1_7.xls

@] File Edit Wew Insert Format Tools Data  indow  Help Type aquestionforhelp = o @ %
RN RSN BN W N SR AR CRAL- e o 1y 1 IR Y |
L EE OBl 7 | ;,! (3% © K] % | i3] By ] Reply with Changes... End Reviei. !

B [ 0 R = = W .

: rial -8 -|B I U $ % 2 %8 % | EE 5 -&-A'ﬁﬁﬂi}ﬁ“(lfﬁ!

FE35 v A =CowPU11_TSECEE

A [ C [ D [ E | F | G [ S \ T
287(10. Ke arameters for Simulating Electric Generation i
86|10, ection of GREET-C or User-Inj Emission Factors for Power Plants
] 2 1 -- GREET-calculated emissions factors wia emission factors in £F Sheet

2 -- User-inputted emizsion factors in gk directly from Electric Sheet

175710.2) Blectricity Generation Mix

11.2.a) Selection of Marginal Flectricity Generation Mix for Transportation Use
Marginal mix for transportation us 1 1 --USmix 2--NEUS. mix
Awersge mix for stationary use 1 3--CAmiz 4 -- User defined

1#.2.h) Electric Generation Mixes: Data Table for Use in GREET

LLS. Mix MHE LS. Mix CA Mix User Defined
Marginal Average Marginal Average| Marginal Average Marginal Avera
Residual oil 27% 27% BE% B.5%, 07% 07% 27% 27
Matural gas 18.9% 18.9% 209% 20.9%| 4H.5% 41.5% 18.9% 1849
Coal 50.7% 50.7% 322% 32.2%,| 14 6% 14.6% a0.7% a07—
Muclear power| 18.7% 18.7% 3.0% 31.0%| 18.9% 15.9% 18.7% 187
Biomass 1.3% 1.3% 3E% 3E%| 1.7% 17% 1.3% 13
Others T7% T7% 57% 5.7%, 226% 22.6% 7T%

10.2.¢) Electric Generation Mixes for GREET Simulations

Marginal Mix for Average Mix for

Tranzportation Use Stationary Use

Residual il 27% 27%

Matural gas 18.9% 18.9%

Coall S0.7% S0.7%

Muclest power| 18.7% 18.7%

Biomass 1.53% 1.3%

Others T7% T7%

0. s of Technologies for Natural Gas, Coal, and Biomass Power Plants

NG CC turhine share of total NG povwer plant capscity 44%
le-cycle turhine share of total NG power plant capacity 36%
Advanced o logy share of tatal coal povver plant capacity 0%
Advanced biomass technology st iomass power plant capacity 0%

10.4) Share of Woody Biomass out of Total Woody and Herbaceous Biol

100%
10.5) The Types of Electricity Displaced by Co-Produced Electricity in HG-L 1, Coal-I 1, and Bi I 1 Fuel Plants for Export to Grid
10.5.a) HG-Based Fuel Plants (Including HG to MeOH, DME, FT Diesel, FT Haphtha, and H2)
1 -- Electricity generation mix (Could be .S, mix, NE LS. mix, CA mix, or uger defined mix, which is diefined for stationary use in section 10.2.a)
2-- NGCC electricity
3-- Coal IGCC electricty
4-- Biomass IGCC electricty
v
Ty onfy Q\rerview'}llnputsKEF_TS ,{'EF,{ Fuel_Specs K"I'&D ,{ Urban_Shares X'FueI_Prod_'I"S ,{ Petroleum ,{NGX Hydrogen ,( Ag_Inputs ,{EtOH X”E-D Additives {E}DK Coal ,{ Uranium ,( J 21|50 * ] B
iDraw - i | Autoshepes~ N\ W 1O [ i@ ol £ (8] (@] & - o - A - = @ ﬂ_!
Ready Calculate LM
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The User May Further Refine Simulations via Specific
Processing Sheets: 1) the Petroleum Sheet (Demo 1)

Microsoft Excel - greet1 7.xls

@J File Edit Miew Insert Formak  Tools Data  Window  Help Type aquestion forhelp = o & %
NSHR S TE MBS0 )8 x AL -of
R O = Y h— :5( P J! e o B R I M N 5 | 3] By g | 4 Replywith Changes... End Review.. !
T TR Y |
: aial -8 -|B I U|= ] y .g;=3:==cg=c;!
ATE2 - B
A AL | oam [ AN [ A0 [ AP | Ao [ AR [ As | AT | AU | oAy [ oaw | oA | Ay [ A7 | BA | BB &
31 |3) Calculations of En|
32 [ ntional Diesel Low-Sulfur Diesel Crude
- H
H g 5
S =3
=2 2 ge £ g fo B g 7
T iF L g == 1 : & I £
5 B . g g =] -3 ] @ g 2
§  SE 5 £ EF g 2 = =R 2
4 W = 3 E: S = 4 =z Ea z z
= & T £ - B 2 a2 Ec T =
I 1z Eg 1 = EF il & B I i2 i
= =3 =3 = & My QM3 B = 33 28 ¢
2 EE ] H a S E &g a = E E H E =
3 3 88 8z 8 ] 48 i | 5 58 & 3
34 |Energy efficiency 89.0% a7 .0% 91.0%
35 |urban emission share £50% 670%  70.0%] 65.0% 67.0% 70.0%]) £50% 670%  67.0%]
36 |Loss factor 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.001 1.000
37 [Shares of process fuels
38| Crudeoi 00% 0.0% 00%
39|  Residual ol 3.0% 3.0% 3.0%
40| Diesel fuel 00% 0.0% 00%
41 Gazoline 0.0% 0.0% 0.0%
42 Matural gas 30.0% 30.0% 30.0%
43| Coal 13.0% 13.0% 13.0%
44| Electricty 40% 4.0% 40%
45 | Refinery stil gas 50.0% 50.0% 50.0%
46 | Feedloss 0.0% 0.0% 0.0%
47 |Energy use: BtuimmBtu of fu
48 | Crude oil 0 1] 0
49 | Residual oil 3,708 4453 2967
50| Diesel fuel 0 1] 0
a1 Gazoline 0 0 0
52|  Matursl gas 37,078 44,928 29,670 I _|
53|  Coal 16,067 18,425 12,857
54|  Electricty 4,944 -rd 3,856
55| Feedloss 0 44 0 0 14 0 0 41 0
56 | Refinery stil gas 61,798 74713 43,451
57 | Mstursl gas flared
58| Total energy 137,387 6,240 of 188,088 6,266 of 109937 6,812 i
59| Fossifuels 135,615 6,185 o| 1e3@sE 6211 of 108518 6,861 i
BO | Coal 24,760 322 i 29,959 323 0 19,828 307 i
61| Matursl gas 43,480 828 i 52,542 832 0 39,778 785 i
Petroleum G7.37; 2.033 0 91435 5.056 0 53.913 5,768 ol b
oo R Genow [ inpus ek 16 {8/ Fupl_Specs /T8 4 Utbsn_Shares  Fuel Prod TS Petroleum (NG { Hydrogsn o Aa_inguts EtOH 7 £:D addtves {80/ Coal { Ursrim /|¢ [
ioan- s o N\ NCOMBAG @EI - L-A-===adall
Reeady Calculate UM
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The User May Further Refine Simulations via Specific
Processing Sheets: 2)

the NG and Hydrogen Sheets (Demo 2)

T A & 1 [ b | E i | e ] ] i M i o B st i
603} Calculations of Energy Consumption and Emissions for Each Stage
ama
Ametieal
M = i
/N S i
? i - § i E ‘iiﬁ " f E B3 Microsoft Excel - greet1_7.xls
= @ v B
é g E g g E % £ g sl §§ £ = (9] Hle pdt Vew Inset Fomst Dok Dets  Widoa el Type a question for help v
;; = = 22 & 2 2 _S&on - RN = NN RN ae ] %ugvj\u:.u,‘&_z,ﬂﬂ_”ﬂ@mu% ,@!
Enven gy efficiency E o LR oI LE o [ =
a2 T =
B4 |Urban emission share 1 1% 1% s s 0% '®‘5:g4:=‘=:3:c“""-“®‘—]|%$|¥5_@¢!
BS Lonstactor . 1003 1iEn ) 10 1003 1 1003 LI 0 R TS e 0 ;{ Oy 7 | oz M0 3% 00 @ K] i | 2 g3 | ¢ Reply with Changes...End Review.. !
EE [ Shate of Pesdstock M 48 Teed e 1emaining ine +5 process Huel - - .
Shaam o ebeCtEbiRy @xpOr (1or Tuel PANEST: UTIa (Tor s1eammp o KW Tor $<ticy) (e it of fus prodoced H| HEE RN = W N2 d*!
Shared of (Hocess Tusls 5 <0 oo au, o o o
Teesichinl o4 0w oo [ oos [T om0 3¢ ‘I b . . $ % o T84 R - Il Ec.s!
D fusl e 0rs 9% o0gFs e s B56 = & ="Central Plants: "& IF{InputsIC133=1 "Morth American MNatural Gas",|F{InputsIC133=2 "Non-North American Natural Gas","Mon-Marth American Flared Gas") &" to Gaseous Hydrogen"
o0o% 0 oaw 0 ogn 0w A B [ ¢ N N S N ) N S J [ w [ € [ ™M [ W [ 0o [z
8% AN i A% i #1% |57 3) Calculations of Energy Consumption and Emissions for Each Stage
urn o 0w oms s 0w
Hydrogen
Blactricty orn s 09 s 5% 2m Central Plants: Huclear Energy to
leedioss 1% 2% 114% 2% 1nas 1% Central Plants: Solar Energy to Gaseous Hydrogen (Thermo-
e o 9 noted) 58 Central Plants: Horth American Natural Gas to Gaseous Hydrogen Gaseous Hydrogen Chemical Cracking of Water)
Residusl o8 k) 0 55 0 55 o &
Daeaed fasl 200 w3 2% w3 2008 n : g H 3 H g H 53
[ 5 0 5 o 5 (] 5 i H x % 'a < 2 E g 'a B 2 5 '§ z 2
Matursd g process Tusl 21340 s N0 ] 780 I 2 i) 5 g $ES 58 g £ & £ £ g £ g § g
63| cow 2 - - ;gg 5% 22 E @ g 2 2z B 2 2z B
Nt g e L £ g5t H 3 %z : i & : i g
B5 |  Hetusd gas flered o “‘E-& £% g 22 ~8 o E““g o ] o o ng o
i 2 SEz EE 53 §F %3 5 538 ER 2 3 =3 2
BE|  Nbuane 59 [T} LR N} I Lo © & ER [T} “EC © & © o [N ©
BT | Hykogen ED [Energy efficiency T15% 80.0% 925% 5% azs%|  1o00% a2.5%)
B | Eiecircty =5 820 5 a0 = el i
W] Feaatces o Preed 1479 3 43 TP a7 1 |Urban emission share 26.0% 25.0% 70.0% 00% 00% 0.0% 0.0% 0.0%
S0 [ Totel snergy '3'1599 31848 B2 3,188 3|_‘m IR ] 62 Loss factor 1.000 1.000 1.000 1.000 1.000} 1.000 1.000 1.000}
1| Foestsueis e AR Lh= LY LT e Share of feedstock input as feed
2] o 512 1.8 M 52 ] st2 {the remaining input as process
O3]  mMatrsiges nem TS 006 bl i g 63 |fuel) 830%
B Nden e 2790 & . e na aga P e P lectricity export: Bt
o4 b W Ovrviow J Bnputs ] F_Y’S,;‘FF[R(.#‘, % ,'fnm,{ Urban_Shanes { Fuel_Prod_TS f Patroleun ), NG f Hydeogen [ Ag_Trputs IFIOH A ED Ackdi| ks e“;‘ at; =)= K'\:ﬂ (:“lm Lo
for steam) or KWh (for
Oy = |y | Agosheoes= S w 100 20 3 Al 62 (4] Ll \’”‘n"A'E%ﬁ-‘JI electricity) per mmBtu of fuel
e Caladas B4 |produced 0 00
Shares of process fuels
Residual ol 00% 0.0%
Diesel fuel 00% 0.0%
Gazalne 00% 0.0%
Natural gas 29:8% 100.0% 00% 0.0% 0.0%
Coal
Hebutane 00% 00%
Hydrogen
Electricity 032% 00% 100.0% 1000%|  100.0% (steam) 100.0%
Feed loss 00% 00%
Energy use: BiummBtu of fuel thr oughput (except as noted) Per kwh
Resioual ol 0 0
Diese fuel 0 o
Gazalne 0 o
Matural gas: pracess fuel 237627 1,250,000 0 0 0
Coal: process fuel
Natural gas: feed loss 160178
Matural gas flared ql
butane v
Overview / Inputs {EF_TS {EF { Fuel_Specs /T80 / Urban_Shares { Fuel Prod_TS [ Petraleum /NG )Hydrogen { Ag_Inputs {EtOH { E-D Additives £ BD £ Coal £ Uranium £ [ €11 ¥
raw- Uy |auoshepes- N N DO A BRE|IS-Z-A-=S=2 @ ﬂ!
Ready Calculate UM
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The User May Further Refine Simulations via Specific
Processing Sheets: 3) the EtOH and Ag _Inputs Sheets (Demo 3)

I3] e Ede Yew et Foma Tk Dota Moo beb

Bl 3 bl 8 SR A S ---%x-IlilﬂEzlm-lfl
i e T |
E gt e Bl ot ool g ey ey g o L ) )| Tt i e i ke )
i G ERTREr |
il <t -/ B LU EEWE S % o A I . e A2
5] - &1
1 A 1 B [ E F G | H [ ] [ s )
2 Production and Transpartation of F N, . and
-5
4 1) Shares of C. F for Each Stage
g g = B3 Microsoft Excel - greet1_7.xls B
&
g' 2 i Eg 3 3 i) fle Edit Yiew Inset Fogmat JTools Dats  Window  Help Type a question For help = o & X
o i 3 3 ; - — ;
A i 2 g B3| 5% f DESHRSISQIVE GBS0 8 s A W@ -0
B reder 100 100 0. 000 00 0k A0 (P 1100 (P g 2 D pd = !
7 [ comrerrcial b T W% o T CIY 0 % AR A AR A L= R P ea)
ED1 e et o e e g e LG ol e =g b 2 e ) 2B B Rt ey J)
To% [T 0o 0% oo% o, = = 5 she !
o 0o 0o 00| oo 00 | j- | n ‘ J al ‘ = J ‘ @ v
1T} o s00% s0os S0 suos S0U% -6 - -&-A.;‘}:ﬂ:uuc;gc:!
T3 |14 2rmad inustriad bedes Srs s EL Y 500 S0 S01r%, = - il
14 [Coal industrial boler 0% 100 0% 100 5% W00k 1000% 100 0% E104 = /& Corn Farming
:?'?!rllwi of Energy Use amd Emissions of Forilizer Production: Production P Tl = H ‘ AR N | = | - ‘ o Ll L_J [ T i | (8
21 Caleulation of Ener and Emissions of Fentilizes toduction Processes : : e
- 103/ 3) Calculations of Energy|Consumption and Emissions for Each Stage
17 Ammords per ten of praduet) Urea (per ton of produety My Acki —
| o-
= - 104 Corn Farming Corn Ethanol Production
2 - ) .
IR § ;g
H ] £ :
§ £ z - I T 3%
§ 5 ] H 2 H 2 - g &2
g g g H ] g =
i if i i i H H B ce| 2. 2 Zc 228,
£ £ SEF =3p g £ = £ 5 H £ =8 B Ef D558
Saslen shat: 0% [ I = OE T = EE EBEZ 3
c i o = ZE £3 23%1%
| P T 0% £ Corn Farming Pesticide Use £ g3 s 5 ¥ Tiis
ne .IM.“I’.“"P""M.“.‘-‘“ . — = 105 S| Corn Farming Fertilizer Use by Nutrient {gr e g E& & & EE0a
106 Biubushel Nitrogen P205 K20 CaCO3 Herbicide  Insecticice|  Per bushel|  Perbushel]  Btugslon  Pergalon Btugslon  Fer gallon|
22| ot Enengy et 055
Z O5% 1107 Production inputs 22,500 4200 1490 1740 12020 810 068 36,000 45,850
1130 CIE] opoe | =
108 |Urban emission share 00% 00% 00%
109 |Loss factor | |
110|Shares of process fucls
L 045 1191]  Restdualol a0%
11 Diesel fuel 363%
31| erosphoric rock o) 11 Gasoline 123%
2..“:":'{""“‘*"‘““‘“"-' e P vew 114 Matural gas 215% T18% BOD%
W4 o W Overvaw  Iroaits JBF_TS 68 [ sl Spcs TR /[ Urban Shuries [ Fusl_Prod TS Pitroluum NG A Hydogen ), Ag_Inputs (E10H (' ED A{T15|  coal 00% 17.9% 400%.
oo = g | sposhees= N 1O 2] a4l odl '?"'n".ﬂ.'=%5l‘-‘l il Liquefied petraleum gas 18.8%
Electricty 0% 10.3% 00%
Feed loss 00%
B et e - s 13 it v L | [Energy Use: BummBtu of fuel
119|throughput, except as noted Per bushel Per gallon
120]  Residual oi [} [ [
121]  Diesel fuel 8618 o [
122|  Gasoline 2768 a o
123 Meturalgas 4838 25834 27570
124|  Coal 1] 6,458 18380
126  Liquefied petroleum gas 4230 a a
126|  Biomass: tons oo0d' oood'
127 Electricity 2025 3,708 1]
128 Total energy 26838 18,260 [E 7465 8272 2141 214 5,850 6a100] a7 o6 107,348
129|  Fossi fusls 28115 19,039 1,897 1389 8542 2,080 205 5973 7180 42,789 48,281
130 coal 3750 1186 a4 523 3,505 453 47 163 10132 12,591 18516
T3T|  Metural gas 9888 17,078 ana 09 2792 570 57 Nl 2Ms 29,569 29,389 r
32| Petroleum 14480 bal) 573 427 2,155 1,027 101 5497 25034 628 kil
Total Emissions: gramsimmBtu of
133 |fuel throughput, except as noted Per bushel Per gallon
[134]_vne, 1 342] sga oo nn n.an] oot noml n1aal 4 nas naar EE= o
4”4 »"WA Cuerview / inpits (£ T3 {EF £ Ful Spacs 478D { Urban Sharas { Fuel Prod TS £ Petrolaum /NG £ bychonen 4 Ao Tnputs )EROH { £ additves /80 { <ol 4 thanium 4 |< "1 >
raw~ L | Auteshapes= N\ N 1O =z aaj
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The User May Further Refine Simulations via Specific
Processing Sheets: 4) the T&D Sheet

B3 Microsoft Excel - greet1_7.xls g =]

iE] Ble  Edit Wiew Insert Format  Tools Data Window  Help Type a question for help  [E{I_R@ee
NEHRSGRTE 8B P98 s 2L B - e
2 | B Lkl T T T | 21, 5 2| o Rephy it changes... Endaevisa [l

i e e nEne ey |

: arl S° ajBaru H s %o 1O At 2
CR94 - &
A | B | c \ D | E [ F I ] T T

g1 |92) Energy Consumption and Emissions of Feedstock and Fuel Transportation

82 |[Feedstock/Fuel Crude Gil for Use in U.S. Refineries Crude Oil for Use in California Refineries

53 |Transportation Mode Ocean Tanker Barge Pipeline Rail Truck| Ocean Tanker Barge Pipeline Rail Truck

84 |Urban Emission Share 5.0% T.0% 5.0% 5.0% 44.0% 7.0% 5.0% T0% 5.0% 54.0%
| 85 |Distance Mils, one-way) 5080 500 750 a00 a0 3,900 200 150 200 a0
| 85 |Share of Fusl Type Used:
i Diesel 0% 0% 20% 100% 100%| 0% 0% 20% 100% 100%
ﬂ Residual Cil 100% 100% 0% 100% 100% 0%
| 89 | Hatural Gas 24% 24%
| 90 | LPG
191 | DhiE
192 | FTD
|93 | Methianal
|54 | Ethanol
| 95 | Biodiessl
| 96 | Hydrogen —

o7 Electricity 5% 0% 5% 0%
iEnergy Irtenstty: Btuton-mile
ﬂ Crigin to Destination 22 403 253 370 1,028 22 403 253 370 1,025
100 Back-Haul 20 307 1,026 20 307 4,025
&Energy Consumption: BtusmmBtu of fuel transported
102 | Total energy 6,299 10,613 6,192 9,523 1,384 4536 4,245 1,238 2,381 1,884
103 Fossil energy 5,266 10,592 5,079 9457 1978 4 826 4237 1216 2374 1978
m Coal a7 163 5084 260 i T4 63 "y 63 a4
ﬁ Matural gas =200 337 1,643 493 104, 154 135 329 125 104
106 Petroleum 5,959 10,092 3,852 8,739 1,520 45898 4,037 770 2185 1,820
ﬂ Total Emissions: gramsimmBtu fuel transported
@ VOC 0s72 0453 0216 0EBs? D063 0439 0181 0043 0164 0083
109 co 2528 1.239 1.091 1.824 0279 1841 0495 0218 0.456 oz
E e 14452 10480 4 655 12 563 0827 11085 4196 0831 3141 0827
111 FMI0 0446 0293 0185 0348 0026 0342 o7 0037 ons? 0nze
12| PM2.5 0326 0143 0.095 0282 0017 0250 0.057 o018 0.o7 ooz
13| S 4125 2727 0832 0143 0046 3167 1.091 0486 0037 0045
114 CH4 0s7s 0949 0892 0862 0a7g 0444 0379 0178 0215 0175
E W20 ootz ooz 0011 oo 0.004 0009 0.008 0.002 0.003 0.004
116 Co2 930 400 482 T42 155 407 360 96 165 155
ﬂ Urban Emissions: gramsinmBtu of fuel transported
@ WO 0038 0.047 ooma 0034 0027 003 0.6 0.004 om3 003z
ﬁ Co 0135 0093 0.054 0118 0119 0141 0.030 oMz 0029 0145
@ MNOx 0738 0753 0255 0E83 0.348 o7ss 0220 0.089 oA 0423
121 PR1O 0023 0022 0.006 0020 0007 0024 0.007 0.002 0.0as 0009 3
W4 v W\ Guenview { Inputs {EF T8 /EF { Fuel Specs )18 Urban Shares / Fuel-Prod TS / Pticiecm /NG Hydioger 4 Ag_Inputs /EtOH A ED Adcitves (B0 ] Cadl { Uraniam [ < 1| "™ "l
o s |ushpes- N N O B Ao @A H-L-A-===a afl
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The Results Sheet Summarizes the WTP and WTW Results

Sl G2 b almm s all

E oL s o = o e A ki Ra T K | 3 B | el cranges. . epc e
if HIEAE RARE RN = N ib‘! i Call Input. Sampling Forecast Cells Runsi
: e e TR ) - & A - de 2 f 2
E4i - £ =(E41°F uel_SpecslBE§55+E47F uel_SpecsISB56+E4TF uel_SpecsIfBSE7 +E30°Fuel_SpecslfB$5I+EITFuel_Specs!$Bs
A | B [ ¢ | b [TET] F G [ H ]
27 2. Well-to-Wheels Energy Consumption and Emissions: per Mile
28
29 |Gasoline Vehicle: CG and RFG
130 Btulmile or gr imil Percentage of each stage
Vehicle Vehicle
31 |item Feedstock Fuel Operation Total Feedstock Fuel Operation
| 32 Total Eneray 175 1,141 4581 5897 30% 19.4% TT7%
| 33 |Fossil Fuels 169 993 4388 5550 30% 17 ao 7019
| 34 |Coal 33 190 0 223 14 6% 8s
| 35 |Natural Gas 81 355 0 435 18.5% 81 600
| 36 Petroleum 56 445 4388 4392 11% ¢ =
| 37 |coz 3 75 52 430 07% = Demo 3 Demo 2
| 38 |CH4 0418 0,093 0015 0525 795% 75 500+ - -F®-- Ty T
| 39 N20 0.000 0.010 0012 1 5% 45 =
| 40 |cHes 13 31 [&ls 25% (Y,
| 41 [vOC: Total 0018 0.110 0.180 =NVl & B N - P B
| 42 |CO: Total 0030 0.044 3745 =
| 43 NOx Total 0112 0131 0141 0
| 44 |PM10: Total 0003 2
[ 45 P25 Total 0,004 e
46 |S0x Total 0038 L
| 47 |vOC: Urban 0003 0)
| 48 |CO: Urban 0.001 I
49 |MOx Urban 0005
| 50 |PM10" Urban 0.000 o
| 51 |PM2.5: Urban 0.000 =
52 |50x Urban 0003
k = n
54 .Gei_f’".."? K\{E.h'?'? Q&RFF_—} _
W 4 » W{EOH/ ED es {BD A C L [ — - —_ _ [ — -
PDrawr Lp | Auroshapes N N [ O © 6 © 6 [o] 6 © 6 E 8 wn g ; 8 ; 8
Ready Caleulate o n o n c n c n @) = (b E = O = O
T start rme S LS 3528532385 32385 8 © =2 o803 Z@®O3 Z
| 38 [cra 0507 c Sig SI€ S5 SI€ S5 Sl€ S S wHF € 52t «s Z2c «
a9 | O = T Tl — T O — [4+] O \c +— c —
139 oo 0.001 >Q‘°m>o“’m>o‘°w>o‘°m =2 o n Z|o n Z
(40 |cHes 74 c S c S c S c S = 0 A © A
| 41 |vOC: Total 0.020 o O o O @) O @) O wn
| 42 | co: Total 0035 0.044 3745 3824 0.9% 1 o o ©) ©)
| 43 | NOx Total 0126 0131 0441 0303 31 6% 32
[MlPwioTad | ooto 002 oo 0wl q@en & SIGV | CIDIDV| SIGI |CIDIHEV| E85FFV |GH2FCV|LH2FCV
| 45 [Pz .5: Total 0010 0019 0015 0.044 220% 44
| 46 |s0x Total 0041 0.085 0.008 0132 311% 64 HEV
47 |vOC: Urban 0003 0.068 0112 0183 15% a7
| 48 |C0x Urban 0.001 0018 2329 2349 01% ¢
| 49 MO Urban 0005 0.049 0088 0.141 35% 344% 62.0%
| 50 |PM10° Urban 0.000 0.009 0018 0027 058% 2473% 65.0%
| 51 |PM2.5: Urban 0.000 0.005 0009 0015 1.0% 368% 62.3%
52 /S0 Urban 0003 0033 0004 0.040 84% 326% 90%
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