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HCEI 70 % Clean Energy Goal

Energy Sectors and HCEI Roadmap

Transportation Sector Fuels Sector
Displace 70% Petroleum Meet In-State Demand
by 2030 for Renewable Fuels
Strategies:

*Accelerate EV and H2 vehicle and Strategies:

IMEEENTE CEpIEm? +Support development of local

Increase renewable fuel use in the agricultural industry
transportation sector . .

P : o sInvest in key infrastructure at
eImprove vehicle fleet efficiency scale
*Reduce vehicle miles traveled sEvaluate and deve]op renewable

fuel processing infrastructure

*Match potential fuel supply with
in-State demand

Interim Targets ... Interim Targets ...
Accomplishments ... Accomplishments ...
Important Actions ... Important Actions ...
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Transportation energy analysis has focused on the development and
definition of the HCEI Transportation Energy Roadmap

* Focus pathways and targets have been identified so that, when
combined, the goal of 70% reduction is achieved

1. Electric Vehicles: 20% (75 MGY)
o PHEV, EV, Fuel Cell adoption

2. Vehicle Efficiency: 30% (120 MGY)
. HEVs
o Diesel substitution

. Standard car and truck efficiency
improvements

3. VMT Reduction: 10% (40 MGY)
. Public transit
. Telecommuting
. Others

4. Renewable Fuels: 40% (150 MGY)

. Drop-in replacement for gasoline and
diesel

. Hydrogen

400,000,000

HCEI Transportation Goals: Fuel Savings Projections
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HCEI Goal: Reduce the use of petroleum in ground trans  portation by
70% or approximately 385 MGY by 2030

Key Strategies
Improve the efficiency of the standard vehicle fleet

Reduce the overall number of vehicle miles traveled
Expand the use of renewable fuels for transportation

Accelerate the deployment of electric vehicles and related
Infrastructure

HCEI Transportation sector is directly aligned with Governor’s New
Day Energy Goal: “Reduce dependence on fossil fuel fo r

transportation”

Also aligned with: Green Jobs, Renewable Technology De ployment
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Strategy Policy/Program

Establish programs encouraging large private fleets (e.g. rental, etc)

Improve standard to increase average fuel economy
TAIELE ]?Ifefleilency i Set requirements for state fleet fuel economy increases
HI specific energy labeling for new vehicle sales
Bicycle Infrastructure
Bike Share
Reduce VMT Commute Trip Reduction Programs
Ciclovia type program
Complete Streets Policy Statement
Accelerate the Establish a program encouraging adoption of EVs by large/rental
deployment of EVs fleets
and related .
e EV Ready Homes/Capacity for EVs
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Opportunity

- Efficient vehicle technologies are on the way due to increasing fuel
efficiency standards at the national level (CAFE)

- New vehicles will save millions of gallons of petroleum per year
- Does not require infrastructure investment
- 50,000 purchase decisions made each year

Challenges

-Full realization of this potential depends on changes in consumer
behavior

- Vehicle turnover rates are slow

- At 50,000/year, vehicles purchased this year will still be on the
road in 2030
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Plug-In Hybrid-Electric Vehicle (PHEV)

Qo €
Fuel Flexibility S BATTERY RECHARGE ]
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[ ELECTRICITY ]

ADVANCED ENGINE
& CONTROLS

ELECTRIC ACCESSORIES

ENGINE IDLE-OFF

ENGINE DOWNSIZING
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Hawali’'s 100+ pmpg vehicles?
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v 80 Hybrid electric buses
v' Efficient bus routing

v EMP cooling system

v' Electrification of ancillary loads
v" Nitrogen tire inflation

v More frequent wheel alignments
v' Maintenance schedule — air cleaners, engines
v Reduced garage idle-times

v Clean-diesel technologies

v Continue to monitor and adopt new technologies

National Renewable Energy Laboratory
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Opportunities

»Potential to become international showcase
»Climate

» Limited driving distances

» Abundance of renewables

> Favorable policies

»Synergies with tourism industry

» Connection to smart grid and high-penetration
renewables

Challenges

» Market penetration — cost and vehicle turnover
rate

» Establishing EVSE — home and public charging

» Public education and outreach
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How much does It cost to drive an EV?

Co1e Side-by-Side Remwe ' ' Leaf example
2011 Nissan Leaf .ZDllmversa 34 kWh/lOO m||e
sty st X $0.32 / KWh

F -
Gallons!100 Miles 0 2 : :}

Liters/100 km ; 2 = = 10.9 cents / mile

Electric ¥ehicle
Estimated New EPA MPG B

. ELcTRICITY | REGULAR GASOLINE |
Hew MPG tests
are more 1 01 26
mo 1 06 Combined 92
Hevwy

City

R - “Average Hawalii car:
MPG Estimates from Drivers Like You

Average based on 3 vehicles, $4 . O O / g a.l

Learnh more 1114 User fuel econarmy estimates _
about Lo Hi are notyet available forthis  Disclaimer —_— 20 m I / I
“Your MPG" &) 102 > 122 vehicle. . les qa

YWiew [ndividual Estimates

= 20 cents / mile

Cost to drive 25 Miles $2.72 $3.85
Fuel to Drive 25 Miles - 0.96 gal
Cost of a Fill-up # $47.52
Miles on a Tank - 309 miles
- 13.2 nal
§1088 §1538 . .
R e e T Nissan Versa (gasoline):

Click to use vour gas prices and annual miles

| _ Energy Impact Scare -] | $4OO / gal

Annual Petroleum g QQQEEQEEE

Consumption

(1 barrel=42 gallons) 0.3 barrels 8.8 barrels - 26 mlles / qal
| Carbon Footprint = .
= 15.4 cents / mile

source: www.fueleconomy.gov
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How much does It cost to drive an EV?

Compare Side“b¥iSide
Remaove Femove Femove

2012 Chevrolet Volt 2012 Chevrolet Impala 2012 Chevrolet Cruze VO It exam ple :
o - N e [T 36 kWh/100 mile
e | O || | < x $0.32 / kWh

Plug-in Hybrid

Estimated New EPA MPG B — 1 1 . 5 Ce ntS / m | Ie

e
‘ ELECTRICITY H PREMIUM GAS I

REGULAR GASOLINE || REGULAR GASOLINE |

New MPG tests ALy Sy

e 94 Ay | 21 29

realistic J

95 Combined 93 35 Combined 40 1 8 Eombined 30 26 Combined 38
City Hvy City by S b | iy Hwiy
MPG Estimates from Drivers Like You

Learn more ; User fuel econormy foserage based on 1 wehicle. “A 7 H . .
about. User fuel economy estimates are not pstimates are notyet 33.1 Dis ol rar Ve raq e awal I Car .

o et available for this vehicle. F : :
“Your MPG™ 0 ¥ available for this vehicle. wiew Individual Estimates

$4.00 /gal

Cost to drive 25 Miles %2.88 %$2.91 %4.76 %3.45
Fuel to Drive 25 Miles = 0.68 gal 1.19 gal 0.86 gal

Cost of a Fill-up - $35.00 $57.60 $56.16 — 20 ' ' l I / q I

Miles on a Tank o 310 miles 302 miles 407 miles I es a
ank Size - 9.3 gal 16.0 gal 15.6 gal .

Annual Fuel Cost* $1152 51162 $1905 $1379 20 t / m |

Based on 35% highway driving, £5% city driving, 10000 annual miles and Electricity: $0.22 per kilowatt-haour Cen S I e

Feg. Gas: $4.00 per gallan
Prern, Gas: $4.30 per gallan
ou may personalize theze values to reflect the price of fuel in your area and your own driving patterns.

Energy Impact Score =

ELECTRICITY PREMIUM GAS
ONLY ONLY

o g = SszesssE . .
E:fg;lrjrr2|p=t‘lénga||0ns) 0.3 barrels 6.2 barrels ’ 10.9 barrels 7.9 barrels C hevv I m Dal a (q aSOI I ne) .
|

Carbon Footprint=

ELECTRICITY PREMIUM GAS $4 OO / al
B ONLY REGULAR GASOLINE REGULAR GASOLINE .

Annual Tons of CO,  ToBe Determined m . m - 27 miles / qal
= 14.8 cents / mile

REGULAR GASOLINE REGULAR GASOLINE

Annual Petroleum

source: www.fueleconomy.gov
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Opportunity
»Urban Planning

»Transit Oriented Development

» Transit Modernization

»Bikeways

»Fractional Ownership

» Telecommuting

» Alternative Work Schedules

»Interconnected multi-modal mobility

Challenges

»Near term change, commitment and funding resources

»Long term infrastructure development

> Public education and outreach

National Renewable Energy Laboratory Innovation for Our Energy Future



e i o e e e S SR

National Renewable Energy Laboratory Innovation for Our Energy Future




