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State Alternative Fuels Plan
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Moderate Growth Case
Examples of Fuel Mixes
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Alternative Fuel Technology Road Map, 2007 through 2050

Continued

Heavy Duty Vehicles

Gaseous Technoiogies
NGVs

Propane Vehicles

Hydrogen ICE

Diesel Engine Technologies

Electric Drive Technologies

Fuel Cell-

HEV

PHEV|

PHEV

Biodiesel (B5)
Renewable
ULSD

natural gas
propane

hydrogen &
hydrogen
nautral gas
blends

Biodiesel (B5)
Renewable
ULSD

electricity &
diesel blends

Move accessories off engine, add auxilary power & regen braking

Gy

Automotive fuel cell systems cost competitive

electricity &

hydrogen - ()
e Centrally fueled fleets first ~—"

Major Technical Milestones Heavy Duty Vehicles

F

G
H
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J
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Biodiesel/renewable diesel added to California ULSD spec 2012

Diesel technology starts transition to HCCI 2017

Hybrid technology starts to be incorporated in vehicle platforms

Lithium lon battery technology advances PHEV technology to vehicle platforms

fuel cell costs competitive with diesel ICEs, fuel cell technology moves to heavy duty niche marke
centralized hydrogen production broadens infrastructure and vehicle applications




California Light Duty Vehicle Population (mil.)
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Vehicle Population Results for Example 1
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Fuel Consumption (Bgge)

All Vehicles Mix - Fuel Consumption for Example 1

@ LD CARBOB @ LD Ethanol ® LD Biofuels
oOLD Diesel mHD Diesel 8 OR Diesel
| ®@LD Biodiesel mHD Biodiesel 8 OR Biodiesel
| BLD Hydrogen m HD Hydrogen @ LD Electricity
D HD/OR Electricity OLD NG mHD NG L
oHD LPG OEfficiency & Non-Petroleum Fuel Use |




California Light Duty Vehicle Population (mil.)

Vehicle Population Results for Example 2
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Fuel Consumption (Bgge)

All Vehicles Mix - Fuel Consumption for Example 2

|ll|l|lil|l|l| |ll|n||||llli
lllllllllll mlumnmu TN AT TR

annnnmnmnulmummlmwmmm

IB HD D|esei

| BORDiesel LD Ethanol mLD Biofuels

(| ®LD Biodiesel mHD Biodiesel B OR Biodiesel

(| ®LD Hydrogen @ HD Hydrogen @ LD Electricity

| mHD/OR Electricity OLDNG mHD NG

| DHDLPG EI Efficiency < Non-Petroleum Fuel Use |




California Light Duty Vehicle Population (mil.)

Vehicle Population Results for Example 3
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Fuel Consumption (Bgge)

All Vehicles Mix - Fuel Consumption for Example 3

1 BOR Diesel

(| ®LDBiodiesel

| LD Hydrogen

‘ mHD/OR Electricity
| mHDLPG
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LD Ethanol
mHD Biodiesel
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HD Diesel
m LD Biofuels
OR Biodiesel
@ LD Electricity
mHD NG
& Non-Petroleun Fuel Use |




RFG Price Forecast
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