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Clean Energy Transformational
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A Develop an Approach That Provides:
A A comprehensive & aggressive way to address clean energy
A A multi-year effort focused on transformational, systemic change

A A multi-dimensional, multi-technology approach to energy sources,
generation, and end use

A Areplicable model capable of implementation at any scale that
leverages public and private partners

A An approach that addresses cross-technology linkages, synergies, and
gaps
A A process that reduces technology, policy, and market barriers
AA way to integrate DOE6s depl oyment

Integrated Deployment was established with a mission to
accelerate market adoption of alternative energy solutions to

power our homes, businesses and vehicles through a
comprehensive and aggressive approach.
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Putting it all together s oerruenror - | Eneray Effcioncy &
The whole is greater than the sum of the parts ENERGY | reneuape Energy
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Implementation Approach & s oearuewror | Energy Effiiency &
Value Proposrnon ENERGY Renewable Energy

Build Stakeholder Establish Advance Energy Get Early
Partnerships Analytical Policy Successes

Avision Framework FEvaluate Policy Adardware Deployed
ACommitment Aviacro Analysis Options Arechnology
AEducation & ABaseline Bevaluate Regulatory e e e
Outreach Development Options AReplication models
Avodeling AQuantify & Qualify
AGoal setting Option Impacts

A21an )

Integrated5 S LJ 2 & Wriigyelivalde Proposition:

IntegratedDeploymentutilizes aholistic approacho inform energy
communities who areommitted to implementing transformational energ
system chang¢o achieve an affordable and sustainablean energy future
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An Aggressive Deployment Approach v ceearuewtor | Energy Efficiency &

Can be Taken at various scales ENERGY | Renewable Energy

Federal site

NREL is leading DOE support tc
 in rebuilding New Orleans an the Department of Defense and
m Greensburg, KS in the most _ ... National Science Foundation to
._., energy efficient and renewab=SSEEC=8 Hursueomprehensigelutions to
§ way possible St cnergy independence on militar
' i installations and reduced
emissions in our polar regions.

‘![“ Community/City
"{ﬁa ¥ 1 NREL is leading DOE suppo

. State
NREL is leading DOE efforts
in Hawaii and Alaska in their
pursuit for efficient and
SRS renewable solutidngeduce
&&= dependence on fossil fuel

.~ NREL is leading DOE efforts in
@ support of the international
partnershifhrouglticnergy
Development in Island Nations,
providing comprehensive energ
solutions to islandtions.
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Iﬁ? Hawaii'siHydrogen/Highway

Hawaii Clean Energy Initiative

/“% & Hawaii Powered

m Hawai‘i Clean Energy Initiative




Hawali Clean Energy Initiative ENERGY | oo Effiency &

Renewable Energy

Hawai The most petroleunrdependent state ip the USAis on track to
AYONBlF&asS AdQa OftSIy SySNH& T

greatestpenetrationof variable renewables on a grid in the US

Rationale

A Hawaii is, by far, the most petroleum-dependent state in the U.S.

A Hawaii is burdened with high energy prices that have dramatic and potentially
devastating I mpacts on the Stateb6s eco

A Hawaii is blessed with excellent renewable energy resources and climate

Objectives

A The State of Hawaii and US DOE launched HCEI in January 2008 to help
transform Hawaii to a 70% clean energy economy by 2030 and reap economic
and environmental benefits:

A Increasing H a w a econdrsic and energy security

A Fostering and demonstratingHawai i 6 s i nnovati on
A Devel opi n gvorkace af thé fotsre

A Becoming the clean energy model for the U.S. and the world
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H CEI Road map Eﬁ"E"‘REEFY Energy Efficiency &

Renewable Energy

Key Strategic Planning Document

Four Energy Sectors aligned with HCEI
Working Groups

1. End-Use Efficiency

2. Renewable Electricity
3. Transportation

4. Renewable Fuels

- Overall energy -sector goals
- Accomplishments

- Strategic Pathways

- Interim Targets

- Near-term critical actions
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HCEI Framework Accomplishments ENERGY | oo Effiency &
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AEstablished HCEI Framework

SIEUCHIIGETMRCIEo .  AVanagement Team, Working Groups, and Steering
Ed/Outreach Committee

AHCEI Website and Outreach Information Products

AScenario Analysis i analysis of pathways to 70% goal

AAnalytical formulations of HCEI Roadmap used by work
groups

AFoundation of policy leading to legislation and PUC regulation

Macro Analysis

AEnergy Framework Agreement between utility/State
Key State policies A40% RPS and 30% EEPS established by Legislature and PUC
establish longerm AEstablishment of Public Benefits Fund Administrator (1.5% Rev)
commitment ADecoupling and Feed-in Tariffs and 20 other dockets
AFood and Energy Security Act (Act 73) with funds to support HCEI

. AOahu Wind Integration and Transmission Study
Implementation AKaupuni Net Zero Energy Community

example proiects AEV Grid Integration
( Pie prol ) AHawaii Hydrogen Initiative
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Example Project Accomplishment
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Renewable Electricity Sector ENERGY | Renovarie Enery

Oahu Wind Integration Study
A Technical Review Committee
A Wind Integration Study

A 400 MW of off-island wind energy + 100 MW

2;.‘3‘4,‘{:'::3,\!.';?:.8?.";433\, of on-island wind can be integrated while

SUMMARY REPORT

maintaining island grid reliability.
A Wind + 100 MW of solar PV, will eliminate

approximately 2.8 million barrels of LSFO and
132,000 tons of coal each year.

A Wind and solar PV will comprise just over
e 25% of Oahuds projecte

Hawail Natural Energy Institute
School of Ocean and Earth Science and Technology

- Next up: Hawaii Solar Integration Study
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Example Project Accomplishment
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End-Use Efficiency Sector ENERGY | renewatie Eneray

Kaupuni Net -Zero Energy Village
A Department of Hawaiian Homelands
A Group 70, Hunt Builders, NREL

LEED Platinum, Net-zero community

19 homes + community center for low-income
Hawaiian families
Integration of local cultural sustainability concepts -
ahupuaoa
Solar hot water heating and PV electricity
Energy Efficiency:

V dual pane windows;

V composite roofing,

V fully insulated walls and ceilings,

V energy star appliances and lighting package,
V pervious concrete driveway for drainage

A Electric Vehicle-ready outlets
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Example Project Accomplishment
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Transportation Sector ENERGY | renewabie Energy

Analytical toolset developed to evaluate
o % Potential grid impacts of EV charging
e/ A Transformer thermal/life model

A EV charging scenarios and market penetration

Daily Load Profile for DOY 182, 25kVA: rates

20 houges /368 PHEYs @B.6kWY charging wi 1.6kWh ESS

A Vehicle usage patterns to determine charge
demand and potential schedules

A Home energy loads combined with EV charge
load scenarios

A Investigate charge management control
strategies to mitigate impacts
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Modeling tools used to assess tradeoffs for
Hawalii County fleet EV purchases
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Example Project Accomplishments . oerrsuewr or | Enrgy Efficioncy &

Honeywell UOP Integrated Biorefinery ENERGY | renewable Energy

Pilot Scale Facility

A $37 million, $25 million from DOE, $12 million
from Honeywell

A Converts cellulosic biomass, like wood waste
and algae, into clean, renewable gasoline, diesel,
and jet fuel

A Leverages two proven core technologies
A Pyrolysis of biomass from Ensyn Corporation
A Hydroconversion from UOP

Initial production is scheduled to begin in 2012
The facility is expected to be fully operational by 2014

To o

A Each commercial application would produce as much
as 50 million gallons of drop -in green transportation
fuels per year and create up to 1,000 permanent jobs
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