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Hawaii’'s Renewable Energy Trends
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Renewable Capacity vs Energy Penetration -- 2015
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Hawaiian Electric Companies — 2015 Renewable Portfolio Composition
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» |nstalled renewable resource capacity
equivalent to 2 — 3 times system peak
demand may be required to achieve 100%
RPS

» |nstalled solar resource capacity
represents 31% of total system peak;
however, solar provided 8% of total
electrical energy

» Substantial bulk energy storage capacity
and dynamic load shifting likely required at
higher renewable penetration levels
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33% _

Renewable technology price, capacity
factor and grid integration requirements

Renewable Renewable are important.
Capacity Energy
57.0% of Peak 23.2% of Sales

(920 MWs) (2,080 GWhs) 3



Maui — Average Electric Rate and Major Cost Drivers

Cents Per KWh

Maui Electric
45.0
40.0
35.0 A P —
Total \
30.0
25.0
Energy Costs”
20.0
15.0 / -
10.0 — 0&M and Fixed
Charges
5.0
0.0 . . . : .
o4 05 06 07 08 09 10 M 12 13 14 15

* Energy costs include applicable revenue taxes.



Maui Electric’s Clean Energy Transformation

Conceptual
Cents/KWh
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Energy Renewable
Costs * Energy Costs
2015 Actual 20XX
Renewable Energy 35.4% 100 %
Renewable Capacity 71.0% XXX %

* Energy costs include applicable revenue taxes. 5



Hawaii Clean Energy Transformation — Major Challenges

Affordable electric rates — ensure clean energy transformation is cost-effective
Portfolio risk management -- avoid renewable energy immediately, at any cost, mindset
Transition and eventual exit strategy from fossil resources (fuel supply and assets)
Alignment among stakeholders regarding major technical and economic challenges and trade-offs

Sustainable, market-based, DER structure -- enable customer choice that is equitable to non-
participant customers

Migrate from “dumb” to ‘smart” DER systems -- innovative utility service offerings and pricing
options to enable grid-friendly DER

Responsibility of distributed renewable resources to provide essential grid support services

Least-cost, diversified portfolio of renewable energy resources — considering renewable
prices, grid integration challenges, community acceptance, opportunity costs and avoided costs

Robust wholesale market competition does not exist in Hawaii -- renewable energy bid prices
substantially higher than comparable PPA prices on mainland

Wind, solar and energy storage costs continue to decline — deferral may lead to lower costs

Grid modernization and renewable energy integration investments — minimize amount
of required capital investment

Customer energy solutions (DG, DR, EE, storage & EVs) provide cost-effective T&D solutions

Ability of energy storage, DR and load shifting to provide flexible “supply” and other grid services

Manage technical risks associated with new technologies and alternative grid solutions 6
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Aloha, I’m Mark Glick administrator of the Hawaii State Energy Office


Driving Force: Hawaii Clean

Energy Initiative (HCEI)

» 100% Renewable (electricity sector) by 2045
» Reduce 4,300 Gwh by 2030 - EEPS
» New Energy in Transportation Road Map
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Hawaii’s effort to break its decades-old dependence on crude oil took a major step forward in 2008 with the creation of the Hawaii Clean Energy Initiative – a progressive set of policies supported by a groundbreaking partnership between the State of Hawaii, the U.S. Department of Energy, the military and the private sector.  HCEI features a forward-looking agenda with an array of carrots and sticks that is guiding Hawaii’s clean energy transformation. Perhaps because of Hawaii’s isolation and vulnerability, the themes underpinning the HCEI have been universally embraced, and the initiative has enjoyed bipartisan support during the course of three gubernatorial administrations.

There were a number of foundational events leading up to the creation of HCEI, including passage of Hawaii’s first renewable portfolio standard in 2001.  At the time, Hawaii was among just a handful of states to take such a bold step to embrace clean energy. That was replaced in 2004 with an enforceable RPS that would be revised several times in the following years, including a overhaul in 2009 that mandated renewable energy comprise 40% of utility electricity sales by 2030. The 2009 update also included the creation of an energy efficiency portfolio standard, which set a target of reducing electricity consumption by 4,300 gigawatt hours by 2030.   The latest RPS update signed into law last year lifted Hawaii to prominence by making it the first state to commit to achieving 100% of its electricity sales from renewable resources. In addition to setting a 100% RPS target by 2045, the law also accelerated Hawaii’s interim RPS target to 30 percent by 2020, which is just four years away.  I’ll provide more details on that progress in a minute.

The next phase of HCEI is focused on the innovation sector for stimulating deployment of clean energy infrastructure as a catalyst for economic growth, energy system innovation, and test bed investments.  This includes looking beyond the electricity sector by expanding HCEI’s focus to transportation which accounts for nearly two-thirds of the state’s energy mix.  We’ve developed a broader energy-transportation stakeholder alliance to collaborate on an energy road map that takes into consideration the growing interdependencies between the transportation and electric sectors. 




RPS: A Clean Energy Driver

Hawaii Renewable Portfolio Standard (RPS) Levels 2009-2015
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Source: Renewable Portfolio Standards Status Reports, 2009-2015 (Hawaii Public Utilities Commission). KIUC results not included for 2015 pending
KIUC's annual RPS status report.
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Hawaii’s renewable portfolio standard is one of the key policy drivers helping to advance the state’s clean energy goals. With penalties for non-compliance, the RPS is one of the “sticks” in the clean energy toolbox, along with things like the imposition of fines for failing to comply with power plant emission standards. On the “carrot” side Hawaii has benefited from an array of incentives over the years, including renewable energy tax credits, rebates for EVs and EV charging equipment, and net energy metering and feed-in tariff programs,

The RPS has proven to be an effective tool in moving the needle when it comes to Hawaii’s clean energy transformation.  The Hawaiian Electric Companies recently reported their RPS numbers for 2015, and as you can see in this chart the strong upward trend is continuing. We expect the 2015 statewide percentage should change very little when KIUC reports its 2015 RPS data in the coming months.   It should be noted that the RPS percentage at the end of 2015 was well ahead of the 2015 interim RPS target of 15%.

By becoming the first state in the nation to adopt a 100% renewable portfolio objective by a certain time, Hawaii has effectively defined the end state objective for all future investments in Hawaii’s electricity sector.   I can’t emphasize enough the importance of the RPS as the guide star for action – and we plan on working with the Legislature and energy stakeholders on improving the definitions so that RPS presents a more accurate picture of our RE progress.

And it’s worth noting that the benefits of RPS programs can be substantial. A recent study done by the National Renewable Energy Laboratory and the Lawrence Berkeley National Laboratory found that in the aggregate, RPS programs nationally provided:
$20 billion in GDP growth;
$4.9 billion in energy savings for consumers
And $5.2 billion in health and wellness benefits.





Balanced Approach

>
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Diversifying our energy
portfolio.

Connecting the islands
through integrated,
modernized grids.

Balancing technical,
economic, environmental
and cultural considerations.

Leveraging our position as
a test bed to launch an
energy innovation cluster.

Creating an efficient
marketplace that benefits
producers & consumers.
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In addition to progressive policies and regulatory framework, our clean energy transformation will be guided by an overarching set of five directives aimed at keeping us on the right path. Under the directives, Hawaii’s new energy ecosystem should consist of a diversified energy portfolio, anchored in indigenous renewable resources, and supported by an integrated and interconnected energy infrastructure.  In addition, clean energy development should balance economically and technologically sound solutions and Hawaii’s unique environment and culture.  On this point, policymakers must ensure they take into account what the public has to say, and proceed accordingly.  Hawaii should also leverage its role as an emerging international clean energy test bed to attract innovation and investments in the new clean energy sector.   Finally, Hawaii’s renewable future should not be pursued at any cost, but in an environment in which energy efficiency and clean energy can prevail on the basis of providing superior value to conventional energy sources and systems. 
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Mahalo

Clean Energy Innovation &
Deployment for a Better Hawaii!

'/ HAWAIl STATE energyoffice@dbedt.hawaii.gov
L4 Energy Office 808-587-3807

energy.hawaii.gov
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Thank you.
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