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Presentation Notes
Good morning.  I’m Mark Glick of the Hawaii Natural Energy Institute and I want to thank you for inviting me to speak to you today about Advanced Electrification in the Pacific Region.  My observations on HNEI’s work in Hawaii and the Pacific Region is based on our experience is supporting Hawaii’s energy transition from its near total dependence on oil-based fuels to greater energy self-sufficiency in the most isolated populated landmass in the world.  Like many of the island and remote locations in Asia, we share the challenges of being disconnected from neighboring electrical grids and common supply lines that many take for granted.  I’d like to take this opportunity to share Hawaii’s journey towards energy independence with renewable, locally-produced energy and a few examples of how we’re using this experience serve Asia.  In terms of decarbonization, energy efficiency measures and replacing fossil fueled energy with indigenous renewable energy is widely regarded as an essential pathway.  But, let’s be clear, it has been a very long path.  It’s my hope that our lessons learned will allow you to seize your moment in charting a more timely, and therefore aggressive approach given the urgency to act on a global basis. 



Hawaii Natural Energy Institute (HNEI)

• 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. 

School of Ocean and Earth Science and Technology, University of Hawaii at Manoa

Hawaii Natural Energy Institute

Presenter
Presentation Notes
First, allow me introduce myself and the Hawaii Natural Energy Institute or HNEI. HNEI was founded as an organized research unit of the School of Ocean and Earth Science and Technology, University of Hawaii at Manoa, in 1974 and was further established in statute in 2007 by the Hawaii Legislature 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, are the three main State of Hawaii institutions that are authorized by law to help drive Hawaii’s energy transition.  Our diverse staff including engineers, scientists, lawyers; students and postdoctoral fellows, combining research excellence & deep experience.  

I lead HNEI’s energy policy practice, and chair the Hawaii Energy Policy Forum.  The Forum is Hawaii’s leading energy stakeholder alliance that addresses the unfinished business of Hawaii’s energy transition. My work is largely focused on understanding how energy transitions work at the point of intervention taking into consideration the local, national or regional, and global issues, influences and policy objectives.  Using this approach, we are committed to support energy transitions in Hawaii and throughout the Asia-Pacific Region and beyond with support from a variety of sources, including the U.S. Department of Energy, the Office of Naval Research, and the state’s Energy Systems Development Special Fund.  

Before joining HNEI in December of 2016, I was privileged to spend five years as Hawaii’s Energy Administrator - overseeing Hawaii’s energy transition during perhaps its most critical phase.  
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Hawaii’s Energy Transition 
A 30-Year Journey…

• 1974 – Energy Offices throughout US & 
HNEI established

• 2001 - First RPS (voluntary)
• 2004 - Initial mandatory RPS (20% RE by 

2020)
• 2008-2009 - HCEI goals set and codified 

into binding commitments (25% by 2020 - 40% 
RPS by 2030)

• 2010 – Food and Energy Security Act 73
• 2015 - Gov Ige signed Act 97 (30% by 2020, 

100% by 2045)

Presenter
Presentation Notes
Let’s first review Hawaii’s energy transition that has led to its advances in electrification.  Hawaii's geographic isolation -- roughly 2,500 miles from the nearest land mass – is central to the evolution of the state's energy system and added to the urgency to take action. Economics and energy security were the initial drivers for clean energy plans after the Arab oil embargo and its associated “oil shock” 40 years ago, but it took more than 30 years for those plans to turn into action.   There was considerable inertia from Hawaii’s historic reliance and interdependence on petroleum as the predominant fuel in all sectors due to the knowledge that downward pressure on petroleum demand in Hawaii’s small energy market would adversely affect the delicate product balance of the two local refiners supplying jet fuel, gasoline, diesel, and low sulfur fuel oil.   While annual reports of the Hawaii State Energy Office starting in 1973 promoted Hawaii’s diverse renewable energy potential, ocean, geothermal, wind and solar due to the 1973 oil shock from the Arab Oil Embargo, it wasn’t until 2001 that Hawaii established its first renewable portfolio, which only required each electric utility to set goals to increase net renewable energy sales to 9% by December 31, 2010.  The next year, the Hawaii Energy Policy Forum was established by the University of Hawaii, with support by the Hawaiian Electric Company.  Seeing that the voluntary approach was yielding lots of talk but no action, the goal setting approach was replaced with an enforceable renewable portfolio standard (RPS) upon the enactment of S.B. 2474 in 2004, raising the target to 10% and requiring that 20% of electricity be generated from renewable resources by the end of 2020. 

In the next several slides, I’ll go into greater detail about the policies and regulations that drove the electrification revolution in Hawaii. 




Energy Statutory Policy - Hawaii

Hawaii Natural Energy Institute

• Act 97 (2015) HRS §269-92  Renewable portfolio standards (RPS).  Hawaii was the first state 
in the nation to adopt a legally binding RPS (a)  Each electric utility company that sells 
electricity for consumption in the State shall establish a renewable portfolio standard of one 
hundred per cent of its net electricity sales by December 31, 2045.  Interim RPS goals for 
2030 is 40% and 70% for 2040. 

• Statutory authority: Develop programs to encourage private and public exploration, 
research, and development of indigenous energy resources that will benefit the state. 
196-1 | Energy Resources: Findings and declaration of necessity 196-4 | Energy Resources: 
Powers and duties 226-18 | Objectives and policies for facility systems --energy 

• Community-Based Renewable Energy: Community-based renewable energy (CBRE) was 
established by Act 100, Session Laws of Hawaii 2015, which directed the PUC to establish a 
community-based renewable energy tariff (HRS Section 269-27.4). The details of the tariffs 
and programs is addressed in PUC Docket No. 2015-0389. 

• Energy Efficiency Portfolio Standards: Hawaii’s Energy Efficiency Portfolio Standard (EEPS), 
HRS Section 269-96, requires the reduction of electricity consumption by 4,300 gigawatt-
hours by 2030. A Public Benefits Fee surcharge is collected via utility customers’ electricity 
bills to support energy efficiency programs in Hawaiian Electric Company’s service territory 
through the public benefits fee administrator, Hawaii Energy.  Kauai Island Utility 
Cooperative directly supports energy efficiency for the island of Kauai.  

Presenter
Presentation Notes
Hawaii was among the first states to set binding obligations, not only on its renewable agenda through a renewable portfolio standard, but also with an energy efficiency portfolio standard.  Hawaii also set a clear pathway for change by clarifying the statutory authority for key agencies to develop programs to encourage private and public exploration, research, and development of indigenous energy resources that will benefit the state.  This helped start the movement by executive actions and public investments.  

In 2015, Hawaii passed two extraordinary laws.  With Act 97, Hawaii became the first state in the nation to set a binding 100% electrification standard for renewable generated electricity.  And the CBRE bill, Act 100 (2015,  brought the promise of renewable energy to every renter and to those who previously lacked access to rooftop solar. 



Energy Regulatory Policy - Hawaii
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• Community-Based Renewable Energy (CBRE) – Docket No. 2015-0389
• Competitive Bidding to Acquire Dis patchable and Renewable Generation –

Docket No. 2017-0352
• Decoupling – Docket No. 2013-0141
• Demand Res pons e (DR) – Docket No. 2015-0412
• Dis tributed Energy Res ources  (DER) – Docket No. 2014-0192
• Dis tributed Energy Res ource Policies  – Docket No. 2019-0323
• Electrification of Trans portation (EoT) – Docket No. 2018-0135
• Energy Efficiency – Docket No. 2007-0323
• Green Energy Market Securitization (GEMS) Program – Docket No. 2014-

0135
• Grid Modernization – Docket No. 2018-0141
• Integrated Grid Planning (IGP) – Docket No. 2018-0165
• Microgrid – Docket No. 2018-0163
• Performance-Bas ed Regulation (PBR) – Docket No. 2018-0088

Presenter
Presentation Notes
These regulatory policies deal with electric vehicles, DERs, clean energy financing, moving from cost of service regulation for electric utilities, competitive bidding of electrical generation, and other innovations that helped drive the advances in electrification. 

https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2015-0389
https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2017-0352
https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2013-0141
https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2015-0412
https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2014-0192
https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2019-0323
https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2018-0135
https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2007-0323
https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2014-0135
https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2018-0141
https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2018-0165
https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2018-0163
https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2018-0088


The Hawaii Energy Policy Forum

Create Value Through Action

Serve the Greater Good Enable Collaboration

Foster Openness, 
Trust, and Respect 

Support Factual Information
Sharing & Education

Hawaii Natural Energy Institute
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Presentation Notes
I have often said that the Hawaii Clean Energy Initiative is a stakeholder alliance and body of laws & regulations.  Both are essential components, and the energy transition agenda works when all constituencies and resource partners are at the table and feel a sense of ownership in the process and the outcomes.  But, I think it’s important to point out that the initial alliance was the Hawaii Energy Policy Forum, which was formed in 2002 a year after the voluntary renewable energy portfolio was initiated.  

Its values set the tone for how Hawaii’s energy transition would take place.  And I’d like to emphasize that having a clear set of values underlying your energy transition is important for stimulating cohesion of core supporters of the energy transition.  For Hawaii, HEPF values are: Create Value through Action; Serve the Greater Good; Enable Collaboration; Foster Openness, Trust and Respect; and Support Factual Information Sharing and Education.  Let’s take a brief look at the early agenda of the Hawaii Energy Policy Forum, Hawaii’s first energy stakeholder alliance, in its early years of being a clean energy influencer. It took a back seat to the Hawaii Clean Energy Initiative stakeholder process.  Today, the Forum has been reinstituted as a program of the Hawaii Natural Energy Institute and I a now its Chair.  



“The Hawaii Clean Energy Initiative”
An Energy Transformation Partnership

Hawaii Natural Energy Institute

Presenter
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2008 was the watershed year in Hawaii’s energy transition, with a bipartisan political agenda from a republican governor and democratic legislature and congressional delegation.  It began with two bipartisan energy agreements setting the initial key players, goals, and terms of a pathway forward.  In 2009, those initial goals, including an Energy Efficiency Portfolio Standard and a Renewable Energy Portfolio Standard were passed into law and signed by the Governor.  For the next decade, the Hawaii Clean Energy Initiative would be the face of the energy transition and it had its own stakeholder alliance that helped guide and support actions. HCEI enhanced the vital collaboration of committed stakeholders with an even broader representation of federal, state, and county governments, non-profit organizations, academic institutions, military installations, and private sector participants including utilities, refiners, project developers, builders, farmers, landowners, and the automotive industry, among others. 

When HCEI was further codified in statute with the passage of Act 73 in April, 2010, the Hawaii Legislature put into law the clean energy goals and institutionalizing the objectives, partnerships, resources, and reporting requirements.  Act 73 (2010) was entitled the “Food and Energy Security Act”, which obligated the Director of the Department of Business, Economic Development and Tourism to convene a task force to investigate and recommend measures for improving food and energy security in Hawaii.  Interestingly, the task force was called the Hawaii Economic Development Task Force, and I was ask by the DBEDT Director to be the lead on the draft report.  




100% RPS by 2045

• The architects of Act 97 (2015) – Administrator, Hawaii State Energy 
Office, House Energy & Environment Chair Chris Lee and Senate Energy 
Chair Mike Gabbard, speaking at the State Capitol shortly after passage. 

• Act 97 (2015) makes Hawaii the first state to set a 100% RPS.

Hawaii Natural Energy Institute
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Economics and the stakeholder alliance had kept us ahead of our RPS schedule, when it appeared that Hawaii would exceed its interim goal of 15% by as much as 7%.  With three consecutive years in doubling the amount of distributed or rooftop solar in Hawaii, there was further impetus for change.  The momentum for the renewable revolution was growing and many were calling for an acceleration of the pace of renewable integration.  And that change came in 2015.  Among the bills passed by the Legislature in 2015, the one that garnered national and international attention was a bold piece of legislation that establishes a 100 percent renewable portfolio standard in the electricity sector by 2045. Under Act 97, Hawaii became the first state in the nation to adopt a 100% RPS target.  We firmly believe that a 100 percent renewable portfolio standard in the electricity sector is a target that can be achieved over time as I’ll point out in a few slides.  

Here’s the key - by becoming the first state in the nation to adopt a 100% renewable portfolio objective, Hawaii has effectively defined the end state objective for all future investments in Hawaii’s electricity sector. This allows the planning of systemic change, not incremental change, towards a new clean energy future that is structurally different than the present model.  
. 



Affecting Change on Six Isolated Grids

1200MW
80MW 5MW

200MW

190MW

FORMIBADLE CHALLENGES
•>70% of energy use on Oahu 

•No interconnections between islands
•Resource and population not co-located
•Land availability, community acceptance, 
and permitting  remain significant hurdles

5MW

RPS Targets
30% by 2020
70% by 2040
100% by 2045

Meeting RPS goals requires innovation and community commitment 

Presenter
Presentation Notes
Like Asia and the rest of the world, the conditions under which an energy transition can take place are not theoretical issues that can be erased by yet undefined technologies that may arise in a distant future – the time to act is today.  Our major challenge is the fact is that in Hawaii, our 2 utilities operate 6 isolated grids.  On the island of Oahu, the presence of firm renewables, which could make energy self sufficiency an imminent deliverable, are not matched with our population or greatest electricity need.    How we affect change on these six island grids is highly dependent upon the willingness of communities to support renewable deployment, taking into consideration the concern of a number of residents who are concerned about large, utility scale projects for a variety of reasons.   Another major concern is the rising prices of real estate, which translate to very expense lease costs for generation projects. So that’s what we have been up against in making the transition. 



Hawaii’s Viable Path to 100% Renewable

10

• 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 
of land. 

• Converting 40% of our light duty 
vehicles to EV will require an 
additional 900 GWh per year.

• At 70%, system still needs a minimum 
of  650MW  of “firm” capacity to cover 

seasonality and multi-day low wind 
and solar events. 

• As variable renewable increases, 
“firm” capacity needs decrease 

modestly but use of those systems 
decreases significantly with big effect 

on the “firm” generation needs. 
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As I pointed out – the island of Oahu is the biggest challenge moving forward.  Our experience with various stages of procured renewable energy and HNEI’s analysis shows that the planned additions of solar or solar plus wind can get us to 70% without significant curtailment. Using the 2030 load profiles from Hawaiian Electric Company’s Integrated Resource Plan, HNEI analyzed the deployment of Stage 1 and Stage 2 solar projects which are approved by our Public Utilities Commission.  We considered one of our largest firm power plans, Oahu’s H-Power waste-to-energy plant, along with a continued deployment of distributed energy resources (DER) like rooftop solar and Community Based Renewable Energy (CBRE) expansion as the starting point.  That’s roughly a 50% RE scenario.   We then ran utility dispatch models to estimate the amount of variable generation and “firm” flexible capacity required to achieve 100% of our energy from renewables for widely varying solar conditions including extended periods of low solar resource.  We assumed build-out of solar or solar/wind until curtailment becomes significant and added in ‘firm’ power as needed to reach 100%.   As we increased the amount of renewables, we discovered that to reach 70% renewables will require an additional 2,000 GWh or 800 MW of solar plus storage beyond the renewable energy procured and approved thus far.  This could require as much as 6,000 acres of land.  

For Honolulu, this will require the co-existence of agriculture that serves our food and energy needs.    Converting 40% of our light duty vehicles to EVs will require an additional 900 GWh per year.  At 70%, the energy system still needs a minimum of  650 MW  of “firm” capacity to cover seasonality and multi-day low wind and solar events.  With the increase of variable renewables under this scenario, “firm” capacity needs decrease modestly but use of those systems decreases significantly with big effect on the “firm” generation needs.  The bottom line is that the analysis shows that reaching 70% renewable, which Hawaiian Electric believes it can do by 2030, is far more realistic and achievable that even the most conservative engineers had thought only several years ago.   
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Representative Projects (Research, Demonstration, Test & Evaluation) 

• Bi-directional EV Charging Optimization
• Advanced Conservation Voltage Reduction for Energy Cost Reduction
• Molokai High-speed BESS for Contingency Response
• Smart Grid Distributed PV Inverter Controls
• Maui Smart Grid Demand Reduction
• High Resolution Solar Forecasting
• Grid-edge Sensing and Controls Technology 

• Coconut Island DC Hybrid Microgrid 
• NELHA Host Park Microgrid Plan Development
• JBPHH Infrastructure Modernization and Renewable Integration Project
• Navy Marianas Infrastructure Modernization and Renewable Integration 

Project
• USMC Okinawa Renewable Energy and Conservation Voltage 

Reduction Demonstration

Smart Grid Optimization & Controls
HNEI develops algorithms and technologies to control and manage 
power to stabilize the grid, increase resiliency and manage cost  

Resilient Renewable Energy Microgrids
HNEI is developing, installing and testing technologies for 
renewable energy microgrids in Hawaii and the Pacific region



Recent PV Plus Storage PPAs in Hawaii

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

Hawaii Natural Energy Institute
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Hawaii’s power purchase agreements, which are mostly subject to competitive bids approval by the Public Utilities Commission, and ultimate deployment represent the promise of removing the wild volatility of oil prices.  Hawaii and other island and remote locations face higher costs.  What that means is that in Hawaii, we have not experienced 3 to 4 cent per KWh power purchase agreement prices in Hawaii.  But, we are not immune from global trends.  Competition and market forces worked because the renewable portfolio standard adopted in 2009 and especially in 2015 removed any ambiguity on Hawaii’s intent to establish a long term and reliable renewable energy market.  Combined with Hawaii’s utilities employing a competitive bidding framework with effective oversight by the Hawaii Public Utilities Commission, the solicitations received have continued to reflect that the downward price curves seen in the global renewable energy marketplace, albeit 4 to 6 cents higher. The solar PV prices in Hawaii, including energy storage systems, have recently trended between 8 and 12 cents per KWh, trending sharply down from where they started, shortly after the 2009 RPS was adopted by the Hawaii Legislature that initiated the Hawaii Clean Energy Initiative.  The slide you’re viewing now is seven of these projects, each with significant amounts of energy storage, making that intermittent energy firmer or more dispatchable energy to a certain degree. 



Hawaiian Electric Company 2020-2021 Sustainability Report 

Presenter
Presentation Notes
This slide comes directly from Hawaiian Electric Industries 2020-2021 Sustainability Report.  It shows that Hawaiian Electric Company has marched from a 12 percent renewable portfolio in 2011 to 35 percent renewable by the end of 2020.  The cumulative solar installations are nearly 1,000 GWh hours, with a consistent upward trajectory for the entire decade.  By, 2020, renewable energy sources resulted in 2,801 gigawatt-hours, or 34.5 percent, of electricity sales in 2020, as reported to the Hawaii Public Utilities Commission in HECO’s annual Renewable Energy Portfolio status report.  And those results do not include energy savings from solar water heating or quantifiable energy efficiency. The 2020 total is an increase from 2,480 gigawatt-hours or 28.4 percent of sales in 2019.

* A gigawatt-hour is a unit of electrical energy equal to one thousand megawatt hours, one million kilowatt-hours, or one billion watt-hours. A 100-watt bulb burning for one hour uses 100 watt-hours of electricity.



Kauai Island Utility Cooperative’s (“KlUC’s”) 
2021 Annual RPS Status Report

• KlUC’s RPS percentage of 69.45% surpassing the 30% 
by 2020 RPS requirement by 39.5 percentage points 
and the 40% by 2030 RPS requirement by 29.5 
percentage points.

Hawaii Natural Energy Institute

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

12.46%             12.80%             16.64%               22.46%             41.66%           43.47%            67.05%

13.63%            14.69%           18.96%             27.32%              44.36%             56.61%            69.45%

Presenter
Presentation Notes
There’s even a more inspiring story about the effectiveness of Hawaii’s energy transition.  It’s the progress on the island of Kauai, where Kauai Island Utility Cooperative, owned by the people of Kauai, has effectively reached 70% renewable energy. For the third straight year, Kaua‘i Island Utility Cooperative leads the state in renewables, reporting 69.45% of electricity production coming from renewable sources in its annual filing before the Public Utilities Commission for 2021. With this report, KIUC has shown that it has surpassed the next interim RPS target of 30% by 2020 by 39.5 percentage points and the 40% by 2030 RPS by 29.5%.  Further substantial progress is expected to take place with KIUC’s AES West Kauai Energy Project, a pumped hydro renewable energy project, will also lift Kauai to very high rates of renewable penetration at affordable costs, possibly contributing more than 20% when fully implemented. 



FACT SHEET: Mission Innovation
The White House November 29, 2015

• 20 countries (when announced) – now 24 countries + European Commission
• Representing 80 percent of global clean energy R&D budgets 
• Commit to double their respective R&D investments over five years. 



Republic of Korea
Ministry of Trade, Industry, and Energy (MOTIE)

Progress towards doubling public investment
Country-determined baseline year: FY 2016                       Baseline funding amount: USD $490 million
Doubling target year: FY 2021                                            Doubling target amount: USD $980 million



South Korea is launching a new international joint research competition, 
specifically dedicated to… boost collaboration between MI member 
countries and South Korea. Funding: up to $1 million/1 billion KRW per 
year (up to 3 years). Deadline: 14 September, 2018

This call will support R&D cooperation among South Korean companies, 
universities and research institutes and their foreign partners. Projects 
proposals are expected to promote international technology cooperation, 
stimulate national energy technology competitiveness and create new energy 
market by laying the foundation for overseas market entry.

To apply:
•Funding amount : up to $1 million/ 1 billion KRW per year (up to 3 years)
•Participation is open to any MI member countries’ organization (e.g. industry, 
university, research institute)
•Leading organization must be Korean SMEs or Mid-tier companies*

Call for International Energy Joint R&D 
Projects launched by South Korea

http://mission-innovation.net/2018/08/27/new-call-for-international-energy-joint-rd-projects-launched-by-south-korea/
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• In August of 2015, State of Hawaii and the Korea Institute of Energy 
Technology Evaluation and Planning (KETEP) signed an MOU to 
cooperate in the development of green energy technology.

• In 2017, HNEI responded to a KETEP solicitation and received an 
award to conduct a feasibility study on Korean microgrid platforms in 
three potential Hawaii sites under KETEP’s International Energy 
Collaborative Research and Development Program.

• On the most promising of the 3 sites, HNEI formed a six-party alliance 
in summer of 2018 to apply for KETEP Mission Innovation grant 
funding

• The international Alliance wins KETEP grant award that is expected to 
be installed and operational by the end of 2022.

Mission Innovation with Korea
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International:  Vietnam National Institute for Science and 
Technology Policy and Strategy Studies (NISTPASS)

HNEI is supporting a comprehensive investigation of opportunities in building an innovation 
economy based on the supply side investments made by Vietnam in wind and solar development. 

Presenter
Presentation Notes
An Asia Pacific Regional Energy System Assessment (APRESA) project in which HNEI is assisting and guiding NISTPASS in mapping the innovation system in the renewable energy (RE) sector in Vietnam. 

The purpose of the project is to identify, interview, and provide detailed assessments and summaries on the role of energy producers, energy consumers, business systems, educational and research systems, policies, regulations and statutes, and infrastructure developers. 



Vietnam Low Emission Energy Program (V-LEEP) RPS 
Development

With the National Renewable Energy Laboratory (NREL), HNEI advised Vietnam’s 
Ministry of Industry and Trade (MOIT) and other Vietnamese stakeholders on the 
design of a Renewable Energy Portfolio Standard (RPS) mechanism and roadmap for 
its implementation.  The project In was a featured element of the Renewable Energy 
Development Strategy 2016 - 2030 adopted by the government of Vietnam in 2015.

Presenter
Presentation Notes
Key outcomes of this effort included the following work products: 
A report of international leading practices for RPS policies co-authored with NREL: 
https://www.nrel.gov/docs/fy19osti/72798.pdf 
A written administrative and monitoring structure for a Vietnam RPS featuring a planning and reporting strategy and accounting, enforcement, flexibility mechanisms and cost recovery components largely based on Hawaii’s structure and experience.
Presentation of a Mission Report during the week of 13-18 March 2019, including all project work products and outcomes as seen in the figure (Approach to Support REDS Action Plan and RE Portfolio Standards) to MOIT and other national executive branch agencies and jurisdictions, utilities, and energy stakeholders in a series of outreach and advisory meetings in Hanoi and Ho Chi Minh City. The mission report and draft Vietnam RPS implementation roadmap is also intended to help inform HNEI’s broader role in supporting the Electricity and Renewable Energy Authority (EREA) on Vietnam’s energy transition under a bilateral Memorandum of Understanding executed on October 25, 2019.  
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ASIA-PACIFIC Region:
 Developing Renewable Energy Storage Systems for Pacific Island Countries (World Bank)
 ASEAN Interconnection Masterplan Study (AIMS) III Support
 ASEAN Centre For Energy (ACE) Capacity Building on PLEXOS Production Cost Modeling 

Analyses
 Recommendations on Methodology for Vietnam Power Development Plan 
 Vietnam PDP-8 Renewable Energy Integration modeling support
 Capacity Building Internships for Provincial Electricity Authority of Thailand (PEA) utility 

engineers
 Development of Battery Energy Storage System (BESS) Technical Standards for Thailand OERC
 Thailand Renewable Integration Study and Capacity Building for the Electricity Generating 

Authority of Thailand (EGAT)
 Solar PV Forecasting for Thailand with Chulalongkorn University
 Technical Support for Enhancing Customer Participation in the Philippines’ Net-Metering 

Framework
 Capacity Building Workshops on Implementing DPV Interconnections in the Philippines
 Laos Transmission and Distribution Grid Interconnection Codes for Inverter-based Resources
 Laos Solar Pilot Auction Technical Performance Requirements
 USAID Program support in ASEAN Region, Vietnam, Indonesia, Philippines, Papua New Guinea

Examples of International Engagements
Enabled by ONR APRESA Funding 
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Thank you! 

Mark B. Glick
Specialist on Energy Policy & Innovation

808-956-2339
mbglick@hawaii.edu
www.hnei.hawaii.gov

mailto:mbglick@hawaii.edu
http://www.hnei.hawaii.gov/
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