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Founded as an organized
research unit in 1974 -
established in statute in 2007 to
serve as the Hawaii’'s lead on
energy resource and technology
development.

HNEI, along with the Hawaii
State Energy Office and Public
Utilities Commission, helps drive
Hawaii’s energy transition.

Diverse staff including
engineers, scientists, lawyers;
students and postdoctoral
fellows, combining research
excellence & deep experience,
with two of the three current
Hawaii Public Utility
Commissioners serving at HNEI
at the time of their appointment
by the Governor.
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Energy price trend
(Index, Jan. 2006=100)
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Oil Volatility in Hawaili
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so All energy spiked and plunged leading up to
and during the recession of 2007-2008. '

Source: Hawaii Department of Business, Economic Development & Tourism — Research and Energy Analysis Division (READ)
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Hawaii’s Economic Recession (2008-09)

Decline in Hawaii and KRRt R
U.S. Economy and tax revenue

Hawaii Tax Revenues & job " ™ Hawaii
FY 2009

growth A9 Personal
Income

CHART 1« JOB GROWTH, BY COUNTY, 2008-11 o ®U.S. GDP
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Supply Chain Vulnerabilities
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“The Hawaii Clean Energy Initiative”
An Energy Transformation Partnership



Affecting Change on Six Isolated Grids

RPS Targets
30% by 2020

70% by 2040
100% by 2045

A,
FORMIBADLE CHALLENGES %0, "t

+>70% of energy use on Oahu 200MW

* No interconnections between islands
* Resource and population not co-located

Land availability, community acceptance,
and permitting remain significant hurdles



100% RPS by 2045

> Under Act 97 Hawaiii is the first state to set a 100% RPS.

> A binding commitment for renewable energy establishes
confidence in the market that drives investment decisions.



Recent PV Plus Storage PPAs in Hawaii
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Waikoloa Solar Hawai 30 MW 120 MWh $0.08
Hale Kuawehi Hawaii Innergex 30 MW 120 MWh 50.09
Kuihelani Solar Maui AES 60 MW 240 MWh 50.08
Paeahu Solar Maui Innergex 15 MW 60 MWh 50.12
Hoohana Oahu 174 Power Global 52 MW 208 MWh 50.10
Mililani | Solar Oahu Clearway 39 MW 156 MWh 50.09
Waiawa Solar Oahu Clearway 36 MW 144 MWh 50.10

Fuel oil has ranged in past 5 years from $0.14 to $0.25 per KWh



RENEWABLE PORTFOLIO STANDARD PROGRESS
. Hawaiian Electric Company 2020-2021 Sustainability Report  zs

@- 2020 YEAR-END RPS TARGET
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Renewable energy projects—status update
Near+erm renewable projects represent diverse resource mix, contribute significantly to RPS

Mear term (2018 - 2022) projects by technology (MW)'* Mear term (2019 - 2022) projects by status (MW)'*
Biomas 2019
2 II'HI" ‘ .lwll'l:h completed
Solar 51 MW

138 MW 3'-'““"

r.-tlnnn
BE Wind

Near term projects, % RPS contribution by year®

Communily acceplance of projecis, land availability and market's ability to deliver cost-effective
projects are key determinants of reaching up to 50% RPS
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Renewable energy is key to customer

T L - - e
affordability in Hawaii
UTILITY FOSSIL FUEL
ENERGY COST CONTRACTED RENEWABLE ENERGY COST
Subject 1o volatile oil prices Significant reduction in cost of utilty-scale renewablas
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Avoided Cost of Fuel-Oil v. Renewable Electricity

Figure 1. Energy Prices (5/kWh) for Renewable Energy on Oahu (2010 - 2018)

Compared to Avoided Costs®
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Source: Civil Beat
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Hawaii’s Viable Path to 100% Renewable

« Additional solar or solar plus wind can
get us to 70% without significant
curtailment.

« Reaching 70% renewables will
require an additional 2000GWh
(800MW) of solar plus storage
(beyond Stage 2) using ~ 6000 acres

Total Renewable Utilization

100%
90%

80%

g A of land.
L 0% » Converting 40% of our light duty
9 5oy vehicles to EV will require an
s additional 900 GWh per year.
O 40% *P\/ 5 . Wy
% * At 70%, system still needs a minimum
e D of 650MW of “firm” capacity to cover
—~—PV+
20% PVFWIND seasonality and multi-day low wind
9 ---PV with 40% EV and solar events.

« As variable renewable increases,

“firm” capacity needs decrease
modestly but use of thos€ systems
Additional Available Renewable (GVVh) decreases significantly with big effect

on the “firm” generation needs.
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mbglick@hawaii.edu -
Shortly After Passage of Act 97 (Hawaii’s 100% RPS Legislation

Energy Administrator Mark Glick; House Energy & Environment Chair Chris Lee; Senate Chair
Energy Chair Mike Gabbard at the Hawaii Legislature
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