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Hawaii Energy Facts

Hawaii was the first state to set a deadline for generating 100% of
its electricity from renewable sources, which is required to be
achieved by 2045

In 2017, Hawaii’s mild climate contributed to the state having the
lowest residential sector energy consumption in the nation

Solar power provided half of Hawaii's renewable generation in
2017, primarily because of the growth of distributed rooftop solar
photovoltaic electricity generation, which has nearly doubled since
2014

Hawaii is one of seven states with utility-scale generation from
geothermal energy. In 2017, 3.2% of Hawaii's net electricity
generation came from geothermal energy

Hawaii's heavy dependence on imported petroleum for electricity
generation and its isolated island grids contribute to the state
having (among) the highest U.S. retail power prices



Kauai Statistics

e 70,475 resident population (5% of Hawaii)
e Consistent visitor load (+25,000)
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KIUC Power Supply Goals

Generate at least 70% of electricity by using cost effective
renewable resources by 2030

Manage technology/price risk by adding renewables at no
more than 20% of Kauai’s electric usage in any single project

Hold controllable cost increases at or below inflation

Maintain system reliability at 99.96% or better availability
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KIUC Rate Premium vs Rest of Hawaii

——0ahu =-eHawaii -=—Maui =e—Lanai —+Molokai

40%
30%
20% \
10% \
2016 018 9
-10% \

-20%



Hawaii Reliability Comparison - SAIDI (minutes)
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What is Renewable Energy (RE)?

Energy from sources that are naturally
replenishing but flow-limited; renewable
resources are virtually inexhaustible in duration
but limited in the amount of energy that is
available per unit of time.



Major Types of RE

Biomass

— Wood and wood waste
— Municipal solid waste
— Landfill gas and biogas
— Ethanol

— Biodiesel

Hydropower
Geothermal
Wind
Solar



Hawaii State RE Mandate

Became law in June 2015:
* 30% by 2020
* 40% by 2030
* 70% by 2040
* 100% by 2045

In Hawaii, a coalition of environmental advocates
and the solar industry pushed the passage of a bill
requiring 100% renewable energy by 2045
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KIUC RE Progress and Impacts
2010 Power Supply 2019 Power Supply

Biomass 11.4%

Hydro 7.8%

Oil 47.9%
Solar 28.9%

0il 92.1%

Hydro 11.8%

0% fixed cost 52% fixed cost
S69 million oil S31 million oil
S4 million renewable S42 million renewable



Reducing Kauai’s Greenhouse Gas Emissions
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KIUC RE Projection
2019 Power Supply 2025 Power Supply

Biomass
10.5%
Biomass 11.4% oil
24.0%
0il 47.9%
Solar 28.9%

Hydro

Solar 16.6%

49.0%

Hydro 11.8%



July 20, 2019
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July 22, 2019
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Hawaii State RE Mandate

KIUC’s Progress:
v'30% by 2020 (achieved 2016)
v 40% by 2030 (achieved 2016)
. 70% by 2040

* 100% by 2045 (?7?)
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What about the rest of the State?

Hawaiian Electric Hawaii Electric Light (Islands of Maui

(i1sland of Oahu) (1sland of Hawaii) Molokai, and Lallrai)
oil 63.15% 63.72% 68.19%
Coal 17.51% 0 0
Biofuel 0.82% 0 0.07%
Biomass 0 0 0
Geothermal 0 8.61% 0
Hydro 0 4.88% 0.27%
Solar 10.61% 11.33% 12.00%
Solid Waste 5.22% 0 0
Wind 2.69% 11.46% 19.47%
TOTAL: 100% 100% 100%

Total from Renewable

36.28% 31.81%
Resources

https://www.hawaiianelectric.com/clean-energy-hawaii/clean-energy-facts/about-our-fuel-mix 19



Considerations on 100% RE

* Hawaii is unique; solutions must recognize this

— We have no transmission inter-ties, resulting in
limited ability to balance supply and demand

— We have no ability to develop cheap energy
sources that make the bulk of the world’s
electricity market (coal, gas, nuclear, large hydro)

— We have economy of scale challenges that the
continental grid does not have

— Land is limited and expensive, and most
renewables require lots of land



Considerations on 100%

 Within Hawaii, each island is unique, and there is
no one Hawaii-wide solution

— Kauai’s grid is 1/3 the size of Maui or Hawaii, and 1/12
the size of Oahu, eliminating many options that
require larger scale (biomass, MSW, OTEC)

— Biomass on Kauai is expensive
— Geothermal not possible on Kauai (nor Oahu)

— Less desirable wind regimes and more threatened or
endangered bird species prevent wind on Kauai

— This leaves us with two options: solar and hydro



It takes the whole island

Kaua'i’'s Renewable
Generation
Sources

McBryde Hydro, Wainiha

In development:

West Kaua'i ; Lo & Pt . ¢ T
Energy Project, 83 T e @ -— L= KIUC Waiahi Hydro
In construction:
Tesla Solar plus Storage
AES PMRF

Solar plus Storage Green Energy Team

KAA Hydro MP2 Solar

Pioneer Solar KIUC Kbloa Solar

Gay & Robinson Hydro

McBryde Solar, Port Allen AES Lawai Solar plus Storage

McBrvde Hvdro. Kaldheo 22



