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High temperature sets another record in Honolulu
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Over 1 billion
Catholics globally
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World's first royal residence lit by electricity
November 16, 1886
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Feed-in tariff:




Hawaiian Electric Company
Maui Electric Company
Hawalil Electric Light Company

Energy Agreement Among the State of Hawaii,
Division of Consumer Advocacy of the
Department of Commerce & Consumer Affairs,

and Hawaiian Electric Companies

October 2008












HECO TIMELINE
HAWAIIAN ELECTRIC COMPANY, INC. (HECO)

Cumulative Target Goal (MW by year-end)

Renewable Energy Commitments 2010 2015 2020 2025

Anticipated NEM PV by end of 2015: 23 MW
Actual NEM at end of 2015: 345.2 MW
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Solar Photovoltaics Cost
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Cumulative PV Module Shipments































P
3

"













Renewable Energy Percentage
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2015 Renewable capacity vs energy produced



ewable Power (Oahu)

ripp
Hawaii, Manoa

Asst. Prof. of Electrical Engineering
U.H. Energy Research Organization (UHERO)
Renewable Energy & Island Sustainability (REIS)




Framework for Achieving 100%
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of HAWAI'I

MANOA

Hourly Power Production (MW)
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Hourly Power Consumption (MW)
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bund Energy Balance with

diofuels (~20.7¢/kWh avg. cost)
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“We call it the Airbnb
of energy.

We give that virtual
platform and let
customers participate
with each other.”

Sonnepns.CEO
Boris von Bormann







Data Storage

September 1956

IBM 305 RAMAC

4.4 megabytes of data
$50,000 ($11,000 per MB)



June 2016

128,000 megabytes
$29.97

$0.00023 per MB




1/47,000,000t" the cost

* and slightly smaller



Battery Costs
Electric and Hybrid Vehicle Batteries
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CC BY-NL-SA 4.0 Bob Tregilus (07/22/2015)




Tesla Model 3
373,000 reservations in first month




istered EVs

Registered Electric Vehicles
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“The ultimate hope for this transformation is a “plug-and-play”
grid, where the grid is a distribution platform that's been
designed to allow for distributed resources to plug in.

Maintain that plug and play grid and provide a market where
third party providers provide grid services and they must be
compensated fairly.”

Pedro Pizarro, President, Southern California Edison


















“These resources are
so valuable to the
grid when they are
properly valued and
Integrated that
whatever amount of
money you can make
selling hardware is
not significant.”
eMotorWerks CEO Val
Miftakhov







Community-based

renewable energy







The Energy Cloud: Today and Tomorrow

TODAY: ONE-WAY POWER SYSTEM

A
oy

POWER PLANT

RESIDENTIAL . COMMERCIAL

INDUSTRIAL

©2014 Navigant Consulting, Inc. All rights reserved.

* Large, centrally located generation
facilities

» Designed for one-way energy flow

« Utility controlied

» Technologically inflexible

» Simple market structures and
tfransactions

« Highly regulated (rote base) and
pass through

EMERGING: THE ENERGY CLOUD

(Source: Navigant Consulting)

« Distributed energy resources

» Multiple inputs ond users, supporting two-way energy flows

« Digitalization of the electric-mechanical infrastructure: smart grid and
behind the meter energy management systems

* Flexible, dynamic, ond resilient

» Complex market structures and fransactions

» Regulation changing rapidly around renewables, distributed
generation (solar, micro-grid, storage), net metering etc.









LNG is a fossil fuel. LNG is imported. And any time and
money spent on LNG is time and money not spent on
renewable energy...l have reached the conclusion that
Hawai‘i does not need LNG in our future. It is time to focus
all of our efforts on renewable energy...










By the late 1970s, Kodak enjoyed 85% of camera

sales and 90% of film sales in the United States.
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RENEWABLE b lU ;I. p lo n e t

ENERGY OUNDATION

To clear the path for clean energy

We inspire leaders to change the rules and
accelerate cost-effective, secure, renewable energy.
We inspire communities to adopt smart, replicable
energy solutions.

We inspire everyone to believe in the power and
possibility of a future beyond fossil fuels.
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ENERGY USAGE OAHI CURRENT ENERGY MIX
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HawallEnergyReportCard.org













100% Renewable Islands
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Market Trends Pacific Poll of 615
households statewide, April2015
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