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1. Background, Purpose and Implementation Structure of This Project
1.1. Background and Purpose

With a consensus document produced at the 2021 United Nations Climate Change
Conference (COP26) held in November 2021, it was confirmed that a new global goal is
to keep the increase in air temperature since the industrial revolution by no more than
1.5°C. In order to attain this goal, it is indispensable to accelerate initiatives at various
levels, including provincial, municipal, and ward levels, in each country. The Japanese
government, too, declared that it aims to realize a decarbonized society by decreasing the
net emissions of greenhouse gases to zero by 2050, and the number of municipalities that
have declared that they will decrease the net CO2 emissions to zero increased rapidly to
over 600 (as of April 30,2022). Based on the roadmap for decarbonization in each region,
which was formulated in June 2021, advanced measures have been designed in each
region, and activities for spreading them nationwide are ongoing.

Accordingly, the roles of cities and local governments in discussing and implementing
specific local climate change measures and projects are becoming increasingly important.
In order to realize a decarbonized society all over the world, it is necessary to accelerate
the movement toward building a sustainable decarbonized society, especially in Asia
where economic growth is remarkable. There is a growing international movement to
support the efforts of cities to decarbonize and lower the carbon footprint of their
activities, as these cities are the places that support social and economic development.

In addition, amid the lingering COVID-19 pandemic, cities have to deal with the
challenges related to the spread of the infection and readjust and discuss new measures to
achieve sustainable development, so collaboration among cities to build new methods and
new cities is extremely important. In this project, Japanese research institutes, private
companies, universities, etc. as well as Japanese cities that have experience and know-
how in building a carbon-free and low-carbon society will conduct a research project to
support overseas local governments in their efforts to build a carbon-free or low-carbon
society and to install equipment that will contribute to the realization of a carbon-free or
low-carbon society.

In this survey, Urasoe City in Okinawa Prefecture will support decarbonization with
the aim of promoting renewable energy and making it the mainstream while utilizing its
experience in environmentally-friendly urban development including in terms of
renewable energy and energy-saving technologies that are in high demand in Airai State
in the Republic of Palau (hereinafter “Airai State”).

Specifically, upon obtaining the cooperation of SeED Okinawa LLC, a company in the

Okinawa Electric Power Group which has signed a comprehensive cooperative agreement



with Urasoe City, we will consider promoting the PV-TPO third-party owned solar panel
and storage battery free installation service which is being rolled out by the Okinawa
Electric Power Group in Urasoe City. In addition, we aim to expand the use of renewable
energy by introducing and promoting technologies in Palau tiltable wind power
generation. Furthermore, upon obtaining the cooperation of the NEXTEMS in Urasoe
City, which is conducting a demonstration experiment on the remote monitoring and
control of distributed power sources and controllable loads, we will consider making
renewable energy the mainstream and then consider a future reduction in greenhouse gas
emissions. We assume we will utilize the JCM equipment subsidy program in the
introduction stage of these. We will conduct the following activities in this survey in the

formation of each project.

(1)  Third-party Owned Solar Panel and Storage Battery Free Installation Service (PV-
TPO)

Large solar independent power producers (IPPs) are being planned in Palau with a
target of reaching a renewable energy ratio of 45% by 2025. It is essential to promote
self-consumption solar power generation on the consumer side to promote renewable
energy. The third-party owned solar panel and storage battery free installation service
(PV-TPO) seems to be an effective measure. In particular, it is estimated that 3 MW will
be introduced with the rooftop type which is the mainstream in Palau by 2025. That is
three times the current level. We have also set a target of 9.4 MWh by 2025 for storage
batteries whose introduction is currently lagging and are working on the development of
that. Airai State has many public, commercial and industrial facilities including public
schools. Therefore, it is expected that the horizontal roll out in Airai State of the third-
party owned solar panel and storage battery free installation service (PV-TPO), which has
a record of being introduced in Urasoe City, will be implemented with the cooperation of

the state government.
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Figure 1: Overview of the PV-TPO Service Being Rolled out in Urasoe City

We will consider the feasibility and effects in this survey by surveying the following
items.
e  We will sort out policies relating to measures to promote solar power generation in
Airai State.
e  We will identify potential sites and calculate the introduction size.
e  We will search for local business operators who will take the lead in rolling out the
PV-TPO service.

(i) Tiltable Wind Power Generation Field

Palau has ample wind power resources. Nevertheless, wind power generation has not
spread. That is because it has issues characteristic of a remote island such as frequent
typhoons and a shortage of engineers who can repair equipment. Okinawa Electric
Power’s tiltable wind power generation technology is ground-breaking renewable energy
technology for such areas. This technology was introduced into the Kingdom of Tonga in
2018.
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Figure 2: Introduction of Tiltable Wind Power in the Kingdom of Tonga



The Government of Palau also has a high level of interest in tiltable wind power
generation technology. For example, it made a request to Okinawa Electric Power for
cooperation in FY2018. That means the groundwork to execute and realize this project in
this survey is already there.

Accordingly, we will consider the feasibility and effects in this survey by surveying

the following items.

e  We will explore potential sites throughout the whole of Palau centered on areas where
the power grid in Airai State is expected to be connected under the assumption of the
state as the demand area.

e We will identify and organize the effects and issues of introducing tiltable wind

power. We will then consider an introduction plan.

(iii) Introduction of High-efficiency Air Conditioning and Hot Water Supply Equipment
(Energy Services) for Commercial and Public Facilities, and Potential Fields of
Hydrogen Manufacturing

We will conduct a feasibility survey in anticipation of the introduction of high-
efficiency air conditioning and hot water supply equipment in various facilities in the
urban area of Airai State. At the same time, we will consider energy services (introduction
of energy-saving equipment through third-party ownership) as a measure to promote this
scheme.

In addition, we will consider promoting the use of hydrogen based on the FY2021
Three-country Collaboration Project for the Manufacture and Use of Hydrogen (Three-
country Collaboration Project for the Manufacture and Use of Hydrogen in the Bilateral
Credit Scheme Funding Support Program).

e  We will identify facilities with high energy demand in Airai State and then consider
a range of energy-saving ideas based on the energy usage situation.
e  We will consider the possibility of introducing the home-use fuel cell Ene-Farm and

use including in transportation and ships as a hydrogen utilization destination.

(iv) Grid Stabilization Field in Anticipation of the Introduction of the Proposed
Technologies and Services

Integrated control with various power sources across the country is needed for the

introduction of the three technologies/services (PV-TPO, tiltable wind power and energy

services) in this proposal. Moreover, introducing a control system (area aggregation) for
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controllable loads on the consumer side such as the PV-TPO service and energy services
will also contribute to grid stabilization on the demand side. Therefore, it can be expected
to lead to further grid stabilization. We will consider the feasibility of grid stabilization

in this survey by surveying the following items.

e We will consider optimal grid stabilization measures such as the introduction of
storage battery equipment while obtaining the cooperation of the Palau Public
Utilities Corporation (PPUC) and Okinawa Electric Power for grid stabilization
measures relating to tiltable wind power.

e We will consider the possibility of introducing an area aggregation system as an

electric power supply and demand control measure.

(v) Policy Proposals

We will introduce our efforts and exchange opinions including on energy saving, waste
disposal and environmental education which have been undertaken in Urasoe City to
promote decarbonization measures in Airai State. We will use plans formulated by Urasoe
City as examples including the Basic Environmental Plan and the Urasoe City Global

Warming Countermeasures Plan.

These business concepts are shown in the figure below.
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2. Commercialization Plan Consideration
2.1. Overview of Palau and Climate Change Countermeasures

The Republic of Palau (hereinafter “Palau”) is a republican state consisting of islands
in the Micronesian region of the Pacific Ocean. It has an area of 459 square kilometers.
That is equivalent to about 70% of the 23 districts of Tokyo. Its population is
approximately 18,000. That makes it the fourth least populated country in the world. The
capital is Melekeok. It is located on the east coast of the country’s largest island of
Babeldaob.

The capital was relocated from Koror State in 2006 due to reasons such as to ease
overcrowding and to disperse the economic functions of the country. Koror State is still
home to the majority of the population. It is home to the largest city in the country with
hospitals and broadcasting stations making it the heart of economy and commerce. Airai
State, home to the second largest city in terms of population in the country, has an
international airport and its population is growing as a commuter town adjacent to Koror
State and the capital of Melekeok. It is an area with a high interest in environmentally-
friendly urban planning including renewable energy and energy saving technologies.

Palau has many things in common with Okinawa Prefecture including the climate,
food, the ocean and weather disasters such as typhoons. In addition, a unique culture has
formed here while the influence of Japan and America still remains against a backdrop of
historical rule by Japan and then later by America. It is on a path close to the crossroads
Okinawa Prefecture has reached today through historical changes.

It is said that more than 40% of the approximately 11,000 Japanese residents living in
Palau in the 1940s were from Okinawa Prefecture. There are still many Palauan people
with roots in Okinawa Prefecture who are descendants from them.

In recent years, Governor Tamaki of Okinawa Prefecture issued a congratulatory
message upon the inauguration of the President of Palau in 2021. It was announced at that
time that the two sides would promote exchanges and joint efforts for the resources and
technologies they possess. Okinawa Prefecture and Palau entered into a memorandum of
understanding to strength their friendly relations in August 2022. Furthermore, Okinawa
Electric Power received a letter requesting technical cooperation in regards to its tiltable
wind power technology from the Minister of Energy of Palau. The company then
dispatched engineers to Palau to investigate the situation. Friendly relations have
continued since then.

The Okinawa Electric Power Group is enthusiastically working on technical
cooperation overseas. The JICA Okinawa program has been accepting overseas trainees

every year since FY2003. It is aiming to improve the skills of the engineers who will play
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a leading role in each country. The program has accepted a total of 181 trainees from a
total of 51 countries up to the 19 year of the program in 2022. Of those, Okinawa Electric
Power has accepted six trainees from Palau.

JICA Okinawa has been running a program since approximately 40 years ago to accept
approximately 400 trainees a year from overseas. The program has so far accepted 13,000
trainees from 164 countries. It has accepted a total of 121 trainees from Palau. Two
trainees from Palau are currently undergoing training in the program as of July 2022. That
means the program is contributing to personnel and technical exchanges between Palau
and Japan.

The head offices of JICA Okinawa and Okinawa Electric Power are located in Urasoe
City. The city has a cooperative relationship with them. In particular, Okinawa Electric
Power entered into a comprehensive cooperative agreement with the city in 2021. It is
proactively working on the utilization of environmentally-friendly energy such as by

introducing solar power into public facilities under this agreement.

The energy policy of Palau states that the country will do the following as climate
change countermeasures in its National Energy Policy 2010: (1) adapt to physical changes
in the environment and respond to current and future risks and (2) cooperate with
greenhouse has (GHG) reduction measures and international GHG emission measures.

Palau, which is 100% reliant on imports for its energy, is aiming to do the following as
measures to reduce its imports of petroleum products: (1) promote energy-saving
measures, (2) diversify energy and introduce renewable energy and (3) improve energy

security and supply reliability.

Table 1: Environmental and Energy Issues in Airai State in Palau

1. Promotion and stable supply of renewable energy:
Palau has set a target (NDC) of increasing its renewable energy ratio to 45% by 2025.
Nevertheless, the ratio was stuck at 3% as of 2019. There are limits on the contribution
of large-scale solar power generation. Accordingly, there is an urgent need to promote
renewable energy combined with wind power and small solar power generation.

2. Energy-saving efforts:
It is expected that the demand for electric power will increase in 2025 by 37.6%
compared to 2016. Therefore, Palau is striving to position energy saving measures as
an important national policy. In particular, energy services which lead to the promotion
of energy-saving in facilities which consume lots of energy such as public, commercial
and industrial facilities (efforts to reduce CO2 by introducing energy-saving equipment
through third-party ownership) are effective efforts.

3. Grid stabilization measures accompanying the expansion in the introduction of
renewable energy:
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It is expected that the importance of grid stabilization efforts will increase with the
spread and expansion of renewable energy. It is thought that the introduction of micro-
grid control technologies such as supply and demand adjustment for each site will be
effective grid stabilization measures in demand-intensive areas away from diesel power
plants especially.

It can be said that the environmental policies of Palau are consistent with
decarbonization efforts through the intercity collaboration project.

Accordingly, we plan to proceed with the feasibility survey and project development
with the cooperation of Urasoe City in the intercity collaboration project aiming to solve
issues through related technologies possessed by companies in the city in addition to
policy support to spread and promote the above efforts.

In addition to energy-saving efforts, waste disposal and recycling, Urasoe City is
promoting environmentally-friendly energy services through the PV-TPO third-party
owned solar power panel and storage battery free installation service from the Okinawa
Power Group. Airai State has a high level of interest in knowledge about such policy
realization and target setting.

As mentioned above, Okinawa Electric Power, which has entered into a comprehensive
agreement with Urasoe City, has conducted a field survey in the past based on a request
from the Government of Palau to introduce and promote technologies in the country for
tiltable wind power generation. It has built a technical cooperative structure since then.
SeED Okinawa LLC is a group company of Okinawa Electric Power. It was established
to promote the overseas business expansion of the Okinawa Electric Power Group. It is
possible to utilize the technologies and knowledge relating to the introduction and
expansion of renewable energy in small remote island systems in Okinawa Prefecture
which the group has cultivated so far, as well as Okinawa Electric Power’s cooperative
relationship with Palau. Moreover, NEXTEMS, which is located in the city, is working
on selling solar power generation systems, storage batteries and equipment such as
EcoCute, and demonstration experiments for distributed power sources and remote
monitoring and control of controllable loads. It is possible to expect application by the
company utilizing its control technologies and construction record to make energy-saving
the mainstream.

In addition, Urasoe City’s 5" Comprehensive Plan positions international exchange as
Measure 2-8 and states it will jointly promote international cooperative business with
JICA Okinawa which is located in the city. JICA Okinawa, which is based in Urasoe City,
accepts many Palau trainees for training experience in the prefecture. That means it is

possible to consider cooperation with Urasoe City as a bridge to Okinawa Prefecture.
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We will aim to contribute to the climate change issues and environmental issues in
Palau through public-private partnerships with the goal of realizing cooperation that also
includes collaboration with JICA Okinawa in addition to knowledge relating to the
policies of Urasoe City and the technologies of SeED Okinawa and NEXTEMS in this
intercity collaboration project.

2.2. Urasoe City, Climate Change Countermeasures and Relationship with Palau

Urasoe City formulated its 2" Basic Urasoe City Environmental Plan which envisions
a desirable environment of the city being one which lives in coexistence with the
environment that will lead to the next generation while nurturing its rich nature and
culture. This plan sets basic targets for harmonious coexistence between humans and
nature, preservation of a good living environment, construction of a recycling-oriented
society, conservation of the global environment, and construction of a joint participation
society. The city is working collaboratively, independently and proactively on those
targets.

In addition, it is expected that the population of Urasoe City will increase in the future.
The city has formulated the Urasoe City Global Warming Countermeasures Action Plan
based on a sense of crisis that it is estimated greenhouse gas emissions in the future will
increase significantly in the transportation, commercial business and commercial private
household sectors especially if no additional global warning countermeasures are taken.
We will present specific efforts by citizens, companies, tourists and the city there and set
targets for CO2 reduction for each item. In addition, we will promote awareness to citizens
and business operators such as by holding global warming prevention exhibitions and
energy-saving talks.
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Figure 4: Overview of Urasoe City and Overview of the Global Warming

Countermeasures Action Plan

In addition to energy-saving actions, the city is promoting the use of energy-saving
products, the use of solar water-heaters, the switch to high-efficiency equipment such as
LED security lights and the use of renewable energy including solar power generation
based on its action plan. Moreover, the city is also working to develop a smart city aiming
to reduce carbon dioxide emissions across the entire region by utilizing HEMS, BEMS
and other energy management systems, and renewable energy, fuel cell and other

distributed energy.
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Figure 5: Targets and Promotion Measures Related to Decarbonization in the 5%
Urasoe City Comprehensive Plan

Moreover, Urasoe City is reducing waste to lead to a decrease in carbon dioxide
emissions in regards to garbage incineration which rises with an increase in population.
In particular, the city is promoting the 4R in addition to appropriate waste disposal from
the need to eliminate combustible plastic waste.

The role of Urasoe City in this project is to grasp the issues of Airai State together with
companies in the city based on its achievements and the expectations from local people.
It is assumed that support will be given to drafting the policy to realize sustainable city
management and that there will be consideration from an administrative viewpoint for the
realization of that.

The National Energy Policy 2010 has been proposed as the energy policy of Palau.

This policy advocates cooperation with GHG reduction measures and international GHG
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emissions measures. In particular, it aims to achieve the promotion of energy-saving
measures, the diversification of energy and the introduction of renewable energy from the
point of view of measures to reduce petroleum product imports in Palau which relies
100% on energy imports. We have formulated a roadmap to introduce renewable energy
as a plan to contribute to climate change. The goal of this is to cover 45% of the electric
power generated with renewable energy by 2025. It is expected that the electric power
generated in 2025 will be approximately 115 GWh. Accordingly, it will be necessary to
cover at least 52 GWh with renewable energy to achieve this goal. We propose measures
to mitigate against climate change in this road map through a wind conditions survey for
wind power generation, a survey of the intensity of solar radiation, analysis and estimation
of the amount of solar power generated and the amount of electric power demanded, and
the implementation of optimal power generation systems in 2020 to 2025 and power
generation mix in 2020 to 2025. However, with the target year of 2025 approaching, it
cannot be said there is sufficient introduction of renewable energy. Accordingly, it is
necessary to accelerate the pace of those efforts.

Meanwhile, Okinawa Electric Power has stated it will introduce and expand its PV-
PTO business toward the realization of net CO2 emissions by 2050, stabilize the grid
using storage batteries and control technologies, construct virtual power plants and
demand response utilizing digital transformation, construct a renewable energy micro-
grid resilient against disasters, and expand the use of green fuels. Urasoe City is also
aiming for zero carbon by 2050 through cooperation with the Okinawa Electric Power
Group. Therefore, it is possible to expect a domino effect with a commitment to carbon
neutrality by Palau through this proposal.

The Okinawa Electric Power Group, including its associated companies such as the
joint applicant to this project of NEXTEMS, have a track record in solar power generation
system, storage battery, EcoCute and other equipment sales, and distributed power source
and control load remote monitoring and control. Above all, its initiative to Promote
Renewable Energy Service Provider Business in Miyakojima has received high praise as
a top runner in the aggregation business. For example, it received the highest honor of the
Minister of Economy, Trade and Industry Award in the Advanced Business Model
Category at the New Energy Foundation’s FY2019 New Energy Awards. It also has a
policy to consider overseas expansion of digital implementation through this intercity

collaboration.
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2.3. Introducible Technologies and Survey Results

2.3.1. Third-party Owned Solar Panel and Storage Battery Free Installation Service (PV-

TPO)

Palau is also planning a large-scale solar IPP based on its target of achieving a

renewable energy ratio of 45% by 2025. Nevertheless, it is essential to promote self-
consumption solar power generation on the consumer side to promote renewable energy.
That means the third-party owned solar panel and storage battery free installation service
(PV-TPO) seems to be an effective measure.

In particular, it is estimated that 3 MW will be introduced with the rooftop type which
is the mainstream in Palau by 2025. That is three times the current level. Palau has also
set a target of 9.4 MWh by 2025 for storage batteries whose introduction is currently
lagging and promoting the developing of that.

Airai State has many public, commercial and industrial facilities including public
schools. Therefore, we considered horizontal roll out in Airai State of the third-party
owned solar panel and storage battery free installation service (PV-TPO) which has a

track record of being provided in Urasoe City.

(1) Overview of the PV-TPO Service

The Okinawa Electric Power Group has set a target of net zero CO2 emissions by 2050.
It is rolling out a PV-TPO (third party ownership) service as a measure effective in this.
The company has a track record of targeting junior high schools and other facilities
located in Urasoe City which has a entered into a comprehensive cooperative agreement
with the company while focusing on the karE-roof service centered on detached homes
in the prefecture.

The content of the service is a so-called “roof rental” business model. The company
installs solar panel equipment and storage equipment free of charge. It then supplies
electric power and collects fees from users. This service is being deployed nationwide by
Shindenryoku. However, proactive deployment by a major electric power group is rare.
It is essential to further promote renewable energy toward net zero CO2 emissions.
Against, this backdrop, an issue is the impact on the grid from the expansion of distributed
renewable energy expected in the future. Accordingly, the Okinawa Electric Power Group
will roll out this as a set with storage batteries which adjust the output fluctuations under
the aim of increasing the renewable energy ratio while curbing the impact on the grid.

The PV-TPO service will basically take the form of users self-consuming the electricity

generated on the roofs of their homes. The equipment owner will jointly install solar
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panels with an output of 7.8 kW and storage batteries with a capacity of 4.5 kWh. There
is no burden on users to introduce and maintain these. They will be operated with the
equipment collected on a 15-year contract.

Moreover, the installation of storage batteries is also being considered as a measure
against disasters. It will be possible to obtain a power source at 100 V even in the event
of'a power outage due to a disaster by installing an emergency outlet in storage batteries.
There is the capacity to be able to use a refrigerator, television and smartphone for about
two days when fully charged.

The introduction of this equipment into Urasoe Municipal Minatogawa Junior High
School has entered the start of operation as the first project which forms part of the service
for municipalities. A 65-kW system will be installed in this junior high school. The plan
is to be able to supply electricity to cover approximately 17% of the electric power used
by the school. It will be possible to function as a safe and secure base facility through the
supply of electric power from storage batteries in the event of a power outage due to a
disaster such as a typhoon. It will contribute a reduction in CO:2 emissions by

approximately 73 tons a year as a CO2 emissions reduction effect.
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Figure 6: Overview of the PV-TPO Service Introduced in Urasoe City
In addition, the company is working on efforts to promote renewable energy in a way

that places little burden on households and business operators. For instance, by

introducing systems at the same size in rental car stations in the prefecture.
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Figure 7: Example of the PV-TPO Service in a Rental Car Station

These efforts will also lead to measures against disasters at the same time as realizing
the promotion of renewable energy which does not place a burden on the grid. Therefore,
we examined feasibility in this study considering that it is a service with leeway to also
be promoted in Palau which has similarities in terms of grid constraints and impact on
disasters.

We assume that we will provide support in technical and service terms to solar power-

related business operators in Palau in this service.

(2) Solar Power Generation Business in Palau

As mentioned above, efforts are underway to promote solar power generation at the
core of the promotion of renewable energy in Palau. This is starting to spread both in the
public and private sectors. There are five examples of utilizing JCM equipment subsidies.

All these examples feature solar power generation.

Table 2: Examples of JCM Equipment Subsidy Program in Palau

Project Name Operating Project GHG Emissions | Number of
Status Registration Reduction Credits
Status Effect (t-CO; Issued (t-
Per Year) COy
Introduction of a 1 MW | Operating Unregistered 871
Rooftop  Solar  Power
Generation System in a
Supermarket
Installation of a 0.4 MW | Operating Registered 285
Rooftop  Solar  Power
Generation System in a
Supermarket
Installation of a Small Solar | Operating Registered 111 145
Power Generation System Issuing credits
in a School Project
Installation of a Small Solar | Operating Registered 320 440
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Power Generation System Issuing credits
in a Commercial Facility

Project II
Installation of a Small Solar | Operating Registered 259 296
Power Generation System Issuing credits

in a Commercial Facility on
an Island Country
Total 1,846 881

Australia is in the process of undertaking a large project as a movement for the
introduction of solar power generation other than JCM. It is providing 22 million dollars
in financing to support the construction of the first solar and storage battery equipment
(“the Project”) at the scale of practical use in Palau to Solar Pacific Pristine Power (SPPP)
through the Australian Infrastructure Financing Facility for the Pacific (AIFFP).! This
project consists of 15.28 MWp solar power generation equipment and a 12.9 MW storage
battery system. It will become the largest solar farm in the Pacific region. Construction is
currently underway. It is scheduled to begin operating in April 2023.

Moreover, the Asian Development Bank (ADB) is implementing the Disaster Resilient
Clean Energy Financing Program as a small-scale project. This program provides loans
so that mainly low-income households and female households can receive affordable
loans for clean energy which is resilient to disasters. Approximately 900 households (of
these, 450 are low-income households and 180 are female households) are being targeted
by this program. The source of the funds also includes some Japanese foundations.

Borrowers who receive financing under this scheme can obtain the costs incurred in
solar power generation kits and installation work at low-interest rates. The plan is to
reduce the electricity bills which are said to account for 25% of disposable income and to
set those savings aside for repayment.

Although these related projects are running side-by-side, a third-party ownership
(TPO) business model has not been confirmed. It is believed that promoting this as a new
business model for the PPUC power generation and distribution operator and the EPC
solar power generation operator will contribute to further increasing the rate of renewable
energy.

This survey considered the possibility of deployment by interviewing local

stakeholders and identifying buildings where installation is possible.

(3) Promotion Feasibility Survey
According to the census in 2020 by the Palau Bureau of Statistics, there were 5,056 homes

! Australian Infrastructure Financing Facility for the Pacific (AIFFP)
https://www.aiffp.gov.au/investments/investment-list/palau-solar-plant-investment
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in Palau with 756 of those being located in Airai State. Of those, 114 homes used concrete,
613 homes used metal (galvanized sheet iron) and three used other materials for the
roofing materials of the homes located in Airai State. In Palau as a whole, 884 homes
used concrete, 3,959 homes used metal (galvanized sheet iron) and 213 homes used other
materials. Accordingly, the ratio is consistent.

It is difficult to judge whether installation is possible from the classifications in the
statistical data. Therefore, we inspected the roofing materials and roof shape in a field
survey in January 2023. We considered whether it was possible to install solar power
generation systems in the survey.

We surveyed homes along roads in Imeong and Negtbong States in addition to Airai
State.

Table 3: Residential Roofing Material Survey Results

. . ... |Commercial . Public
.| Housing: |[Commerciality| Lity: Public Tity:
Survey |Area Housmg. Non- Facility: Facility: Facility: Facility:
Area Name |Galvanized . 7 Non- 2 Non-
Date | No. galvanized Galvanized . Galvanized| .
Sheet Iron galvanized galvanized
Sheet Iron| Sheet Iron Sheet Iron
Sheet Iron Sheet Iron
(Area name
) unknown) 16 4 3 3 1
(Area name
) unknown) > 4 4
(Area name
Q) unknown) 39 2 > 2
(Village: area
Jan 14 | (1) 34 26 13 6 2
name unknown)
®) Airai Bai 2
Airport to east
©) side ? >
Cheldoech Glass
) Bread > 2
Imeong to
tan 15 L | Bkulangriil | 7 2 ! :
9 Ngetbong 26 2 2
Total 175 36 32 15 3 10
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Figure 8: General Housing Shape and Surveyed Sites

The results of the survey showed that the roofs of many homes are made with low-
strength galvanized sheet iron. That suggested the possibility it was necessary to also
consider reinforcements and repairs when installing the solar panels. On the other hand,
power consumption in general homes in Palau is 400 to 450 kWh per month according to
interviews with the PPUC. Therefore, there is also a possibility of handling that
consumption by installing panels in roofs in part.

We interviewed Palau Solar to understand the actual situation in more detail. Palau
Solar is a solar power generation constructor based on the aforementioned ADB program.

It is located in Airai State. The company is currently providing and installing solar
panel and power conditioner kits to users who apply to the loan program funded by ADB
through the National Development Bank of Palau (NDBP). One kit is a 2.2 kW system.
It is a set consisting of five panels and a power conditioner. It is possible to introduce up
to two kits (4.4 kW) per house in this program. It is installing approximately 150 kits
every six months with the aim of introducing 800 sets in two years. It has also been
requested to install batteries at the same time. However, it is not currently doing so.

Palau Solar establishes and mounts wooden frames on metal roofs to install its kits.
There have also been examples of it being able to install one or two kits with

reinforcement.

(4) Introduction Effect

The PPUC or a IPP operator installs and owns the solar power equipment in multiple
households and facilities and then collects the expenses for that with electricity bills. That
is the mechanism of the PV-TPO service.

When applying the JCM scheme, it is difficult to commercialize small-scale projects

at the household level. However, application is possible through integration with such
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IPP operators. It is necessary to apply for the equipment subsidy program at the same
time in the system. Nevertheless, it is possible to find leeway to utilize the system such
as by integrating 100 households into one scheme after obtaining the understanding of
the users for example.

The current system in Palau is a net metering system in the case of under SkW. The
electric power obtained through solar power generation is mainly used for self-
consumption with it then being possible to utilize the remainder by connecting to the grid.

According to interviews with Solar Palau, the 2.2 kW kits are the mainstream in
households. Therefore, we will consider cases in which 2.2 kW panels are installed in 100
households as a preliminary calculation of the effect here.

It is possible to perform the calculation with the following for the formula to calculate

the amount of solar power generated.

Formula: Formula to Calculate the Amount of Power Generated
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The amount of power generated per year is as follows according to the calculation
performed based on the daily integrated intensity of solar radiation under the Clean
Energy Introduction Plan Preparatory Survey Utilizing Solar Power in the Oceania
Region report conducted in 2010 in the JICA project.
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Table 4: Preliminary Calculation of the Amount of Power Generated Based on the
Daily Integrated Intensity of Solar Radiation in Palau

BREERSE HEE
A SR Kpt BREE AY-UBH ARE=E
[KWh/mi/ B8] [kwh/B] [B/A] [kwh/ A1
18 401 28.2 0.907 680.1 31 21,084
2H 5.05 284 0.907 856.5 28 23,983
38 5.04 283 0.907 8548 31 26,500
48 5.28 28.8 0.908 896.5 30 26,896
58 434 28.6 0.908 736.9 31 22,844
68 426 284 0912 7265 30 21,796
78 3.74 27.8 0913 6385 31 19,795
8H 45 27.8 0913 768.3 31 23817
98 425 28 0913 7256 30 21,768
108 473 284 0.907 802.3 31 24,870
118 426 28.6 0.907 7225 30 21,676
128 391 285 0.907 663.2 31 20,558
i 445 28.3 &it 365 275,586
FRIRE=E 275,586 kKWh/ £
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Figure 9: Changes by Month in the Amount of Power Generated and Intensity of
Solar Radiation

The reduction effect is electric power substitution. The reduction in the amount of
emissions is 146.8 t-COz per year according to a grid emission coefficient of 0.533 t-
CO2/MWh in Palau. That is 2,497 t-CO2 over the 17-year service life of the equipment.

We referred to the results of an interview with Palau Solar for the introduction costs.
The total project costs will be approximately 65 million yen. There are already at least

four solar power generation projects in Palau. Therefore, the equipment subsidy upper
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limit ratio is 30%. That means the subsidy upper limit is 19.5 million yen.

On the other hand, the amount of the subsidy upper limit remains at 16.6 million yen
based on the amount of 4,000 yen per t-CO2 of CO: emissions for each ton which is
considered an approximation of the cost-effectiveness. It is necessary to deepen economic
analysis on the feasibility of the model of collecting costs not covered by the subsidy in
the form of electricity rates in terms of commercialization.

One of the characteristics cited for Palau is its extremely high electricity rates. For
instance, although the electricity rates revised in October 2021 differ depending on the
contract, they range from 34.4 US cents to 46.3 US cents (approximately 45 yen to 60

yen).

‘;’ﬁ f\g Palau Public Utilities Corporation
f‘ . ' LI Oldiais Building, Medalaii Koror

’ P.0. Box 1372
4 Republic of Palau 96040
\“»—p .|r“¢ 4

Tel: (680)488-3870|488-3872
Fax: (680)488-4499| 3878

Public Relations Office
September 1, 2021

NEW ELECTRIC RATES EFFECTIVE OCTOBER 1, 2021
Public Announcement
This is a public announcement from the Palau Public Utilities Corporation (PPUC).

PPUC would like to inform the public that there will be a 14.3 cents increase to the
fuel portion of electric rates effective October 1, 2021 in response to the increase
of fuel price. See below table for the new rates:

. Current New Rate/KWH
KWH
Usagein Rate/KWH | (Effective Oct 1)
Residential (0-150 kwh) 20.1 cents 34.4 cents
Residential (151-500 kwh) 27.5 cents 41.8 cents
Residential (501+ kwh) 32 cents 46.3 cents
Commercial/Gov't/ROP (All users) 32 cents 46.3 cents
Note: Please be advised that fuel rate charged by PPUC is adjusted every quarter based on world
market price of fuel. Next adjustment is January 2022.

For more information regarding this announcement, please contact PPUC Customer
Service at 488-3870/3872.

Thank you.

Figure 10: Table of Electric Rates by the PPUC

Although it depends on the decision-making of the IPP business operator, after
reducing the initial investment utilizing the JCM equipment subsidy, even if taking into
consideration the remaining amount of investment and operation and maintenance costs,
it is highly likely it will be possible to provide electric power services at a more
competitive price than the above electricity rates.

If setting the rate at 40 yen per kWh when recovering 484 million yen which is a
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difference of 166 million that can be expected as the JCM subsidy from the approximately
650 million project costs, it will be possible to recover the initial investment in five years;
that is eight years if setting the rate at 25 yen.

There is still plenty of leeway for promotion in economic terms. Therefore, we plan to
proceed with further consideration together with local companies that have an interest in
this business in the future.

It is assumed that monitoring will be an issue in the case of multiple installations.
Nevertheless, according to our interview with Palau Solar, the power conditioners have a
Wi-Fi connection function. They have adopted a system which enables monitoring of the
power generation situation together with users and Palau Solar.

The figure below shows the plan for the structure of business currently being

considered.
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Figure 11: Plan for the Structure of the JCM Equipment Subsidy Scheme in PV-
TPO

The concept of the structure currently being considered is for the Okinawa Electric
Power Group to provide IPP operators with service and operation expertise with those
operators then promoting that to households based on the license and contract of Airai
State and the PPUC. A separate JCM representative operator will be appointed to
participate in terms of investment in IPP operators and equipment procurement. That
representative will be the recipient of the JCM equipment subsidy. Urasoe City will also
provide advice to Airai State and provide policy support at the same time in relation to

licensing and promotion.
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Mega solar and other projects are currently underway in Palau. It is necessary to
promote an expansion in the distributed renewable energy utilization ratio on the demand
side at the same time as reducing the impact on the grid to achieve the renewable energy
ratio of 45% which is the target of the policy. It can be said that this project is an initiative
which will contribute to the use of renewable energy as far as possible on the demand
side.

2.3.2. Tiltable Wind Power Field

As mentioned above, it is mostly solar power which has spread among renewable

energies in Palau. We have also touched upon the fact that large-scale projects have been
progressing with support from Australia, the ADB and Japan in recent years. On the other
hand, although it is possible to expect an increase in the amount of solar power generated
during the day in the dry season, the amount of power generated reduces or it cannot be
generated during the rainy season or at night. That means there are many issues in terms
of grid management and backup in promoting renewable energy with just solar power.
Combined use with other renewable energy sources which can be expected to generate
power at night and during the rainy season is essential to achieve the target of a renewable

energy ratio of 45% by 2025 that is the policy target.
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Figure 12: Restrictions on Solar Power Generation in Electric Power Demand

Wind power is a candidate as a source of renewable energy other than solar power.
Palau has been confirmed to have abundant wind power resources. However, there are
concerns that equipment damage due to typhoons will lower operating rates and increase
repair costs with conventional wind turbines. Accordingly, they have yet to be introduced
into the country. In addition, there are issues with maintenance and management in large-

scale conventional turbines. For example, there are the issues of securing large cranes and
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the workers necessary for construction and maintenance.

The Okinawa Electric Power Group has faced similar issues on the remote islands of
Okinawa Prefecture. Consequently, it has developed tiltable wind turbines which solve
such issues facing island regions. Tiltable wind turbines have a mechanism which allows
strong winds to be avoided by tilting the support and wind turbine up to an angle of nearly
90 degrees. Moreover, large cranes are not necessary at the time of installation. That
means it is also possible to install them in hilly areas. Work at the ground level is possible
without having to work at heights during maintenance by tilting the wind turbines.

As stated at the beginning of this report, the Okinawa Electric Power Group has a track
record of introducing seven tiltable wind turbines (total: 1,715 kW) in remote islands in
Okinawa Prefecture. It also introduced five tiltable wind turbines (total: 1,375 kW) in
Tonga in 2019.
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Figure 13: Tiltable Wind Power Generator and Tilting Maintenance

Table 5: Introduction Record

Island Introduced Tiltable WT Area Population Max Demand
Aguni 245 kWx1 7.6 km? 689 800 kW
Minami-Daito 245 kWx2 30.5 km? 1,257 1,900 kW
Tarama 245 kWx2 19.8 km? 1,099 1,200 kW
Hateruma 245 kWx2 12.7 km? 496 800 kW
Tongatapu 275 kWx5 260.4 km? 74,611

According to a wind condition survey conducted in Palau, the wind conditions in the
northern part of Babeldaob are relatively favorable. In addition, there is also plan to
increase the grid capacity that has previously been an issue. Therefore, it is possible to
find the possibility of introducing wind turbines here in the future.

Multiple surveys have already been conducted on the wind conditions in Palau. We
will consider potential sites by referencing survey results from 2016 by the National

Renewable Energy Laboratory of the US Energy Agency among those.
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Three observation points were established on Babeldaob in this survey. The wind

conditions were then observed. The following shows the sites and measurement results.

32m Met Towers installed at 3 sites:

Ngaraard
Variable Value
Latitude N 7.654617
Longitude E 134.641300
Elevation 50 m
i -P‘"J it LTIy ¢ ; i Duration 20 months
i Wind power density at 50m 293 W/m?
Ngardmau 32m Met ‘ e y
fin. :.:: A {'-J:garaard 32m Met
/ % Ngardmau
e o o4 : : Variable Value
J 25 g ok Latitude N 7.573417
: ' ) Longitude E 135587017
j’ - e Me\e?:zok Elevation 153 m
{ A Duration 16 months
Wind power density at 50m 126 W/m?
Bkurrengel @ Aimelilk
Melekeok
Variable Value
Latitude N 7.503556
Longitude E 134.614855
Elevation 62 m
Duration 21 months
Power density at 50m 157 W/m?

Figure 14: Wind Condition Survey Points and Measurement Results by the US
Energy Agency

The results of the wind direction at the three sites reveal there is also no wind from the
southwest at the Ngwal site. It is assumed that this is due to the inland location and
topography. On the other hand, wind from the northeast and southwest have been
observed at Ngaraard and Melekeok which are located on the east coast. The intensity of
wind from the southwest is slightly higher. The turbulence intensity factor is 0.11 at

Ngaraard with this turbulence of 15 m/s. That is a low level.
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Figure 15: Wind Direction, Wind Speed Distribution and Turbulen
the Observation Sites

ce Analysis at

It was predicted based on these previous surveys that the east coast where strong winds
with relatively little turbulence blow in from the northeast sea would be the ideal site to
install wind turbines.

Exploration was mainly conducted on these sites in the field survey. A site located at
the tip of Babeldaob in the north was seen as particularly promising.

We obtained information from an interview with the PPUC that there has been an issue
of sites which were seen as promising sites in previous wind condition surveys not being
developed into projects due to land issues. Accordingly, we will consider the feasibility
of commercialization by conducting a survey on land ownership and environmental
assessment procedures together with a detailed survey of the wind conditions in the
future.

Palau has a rich natural environment. Nature preserves have also been established
because that is a tourist resource. The candidate sites in this project have not been
designated as nature preserves. On the other hand, it is necessary to pay attention to
cultural aspects such as traditional land inheritance. That means caution is required when
it comes to land use. The use of land by the country and state is pragmatic. Therefore, we

will make inquiries to the state governments of those sites to clarify the land ownership.
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Figure 16: Nature Preserves in Palau

It is necessary to proceed with consideration of the decarbonization effect based on
more detailed wind conditions. It is about 545 MWh according to a preliminary
calculation from the local wind condition data already obtained at present. The amount
of reduction in emissions will be 290.5 t-CO: per year according to a grid emissions factor
0f 0.533 t-CO2 per MWh in Palau. That is a total of 4,938 t-CO:z over the 17-year service
life of the equipment.

Assuming installation in five locations, it will be approximately 1,450 t-CO: per year.
That will be an approximate total of 24,690 t-CO:z over the service life of the equipment.

We assume the installation costs will be approximately 1 billion yen per five wind
turbines in terms of the equipment excluding the cost of grid stabilization measures.

There is no track record of wind power generation business in Palau. The rate
applicable to the subsidy is 50%. The upper limit on the subsidy will be approximately
100 million yen from 4,000 yen per t-COz that is the guideline of cost-effectiveness. The
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economy depends on the PPA contract with the PPUC. However, it seems realistic to

assume a certain level of grant.

2.3.3. Introduction of Highly-efficient Air Conditioning and Hot Water Supply

Equipment in Commercial and Public Facilities

Reliance Energy Okinawa in the Okinawa Electric Power Group is rolling out an
energy service which contributes to reducing energy costs and lowering the
environmental burden in large facilities in the prefecture. Specifically, the concept sees
the company supplying to multiple buildings various energy supply equipment such as
electric power and air conditioning cooling and heat which were generally installed and
operated for each building in the past by installing it on a unified basis in an energy center.
That enables power generation and waste heat utilization with energy generation and
large-scale gas cogeneration by high-efficiency heat source equipment which is difficult
to adopt in small buildings alone.

This concept also provides a backup environment in the event of a disaster. Therefore,
it is a system which leads to strengthening the business continuity plan (BCP) response
in buildings. That means it is expected to find needs for it in Palau as well. These are
advanced systems with a high degree of excellence even in Japan. They have high
potential for utilization in Palau,

Furthermore, the possibility of further promoting and utilizing hydrogen technologies
for electric power and transportation as hydrogen use destinations is being considered in
Palau where utilization of hydrogen manufactured in Australia is undergoing
examination. We will also survey and consider technologies which utilize hydrogen in
this project.

Looking at the demand for electric power in Palau, demand is generally on an upward

trend. In particular, the increase in demand in the commercial sector is remarkable.
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Figure 17: Forecast Increase in Electric Power Demand in Palau

In addition, looking at future demand by state, we see that electric power demand is

predicted to continue increasing in the future in Airai State.

Table 6: Forecast Demand for Electric Power by State
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2021 0 294 0 0 0 0 0 0 0 371
2022 0 392 0 0 0 0 0 0 o| si8
2023 1] 490 123 29 0 0 0 0 10 0 828
2024 0 588 | 149| 39 0 0 0 ol 20 0| 1,020
2025 1] 735 206 207 0 0 0 0 29 0| 1460
2026 0 735 | 235 218 0 0 0 o| 39 0| 1513
2027 1] 735 295 258 0 0 0 0 49 0| 1,635
2028 0 735 | 368 | 267 0 0 0 o| 59 0| 1734
2029 0 735 | 382 300 0 0 0 o| 6o 0| 1.807
2030 0 735 | 396 | 310 0 0 0 o| 78 0| 1.89
2031 0 735 | 400 319 0 0 0 o| 88 0| 1872
2032 0 735 | 404| 310 0 0 0 o| o8 0| 1895
2033 0 735 | 408 | 319 0 0 0 o| o8 0| 1.908
2034 0 735 412 319 0 0 0 0 98 0| 1,918
2035 0 735 | 416 319 0 0 0 o| o8 0| 1928

Under these circumstances, saving energy is also an important pillar of the electric
power policy in Palau. On the other hand, government agencies and large commercial
facilities have yet to introduce systematic energy saving. Energy saving is planned for
public facilities, commercial facilities and homes in the future. For example, there will be
a promotion of energy saving in buildings, lighting-related energy saving and energy-
saving electrical appliances used in homes in government buildings and commercial
facilities.

We conducted interviews with facilities where provision of this service is possible by
first visiting Airai State in the field survey we conducted in January 2023.

The results suggested that there are not many buildings or groups of buildings which
can be said to consume large amounts of energy even though an airport and commercial
facilities are located in Airai State. The hotels located in the state are mainly villa type.
In addition to not having many guest rooms, they are located where there are no large
facilities such as supermarkets.

Therefore, we will proceed with a survey on Koror State where many commercial
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facilities are located in future surveys.

One effective energy-saving measure is for service operators responsible for energy
supply and management taking charge of a group of buildings which consume a large
amount of energy.

It is necessary to identify an area with high energy consumption demand corresponding
to this to establish such an energy center. As you can see from the demand forecast above,
demand in Palau is expected to expand in the future. Therefore, we will consider sites
where energy demand will greatly expand as candidates based on large-scale
development plans.

On the other hand, it is possible to curb energy consumption just by replacing
individual equipment such as for air conditioning, hot water supply and lighting with
energy saving equipment in commercial businesses and homes for energy saving. We can
consider the possibility of replacement based on the usage of equipment currently being
used in hotels, markets and restaurants.

Moreover, waterworks have been established in Palau. However, the source of the
water is in Airai State. Consequently, electric power is used to drive the pumps. We were
asked whether it would be possible to consider the introduction of small hydropower at
the water intake site in the reservoir when holding interviews with the Airai State
Government. Accordingly, we would like to also consider utilizing such renewable
energy and setting it aside for the source to drive the pumps in the future. The poor flow
rate stability of the rivers in Okinawa Prefecture means that hydroelectric power
generation has not been developed there. However, there is a track record of installing
small hydroelectric power generation utilizing the current of water being conveyed for
irrigation and regulating reservoirs at Kurashiki Dam Management Office, Nishihara
Purification Plant and Fukuchi Dam. We will consider the possibility of introducing small

hydroelectric power in Palau utilizing this knowledge.
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Figure 19: Reservoir Drawn from a Water Source in Airai State
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2.3.4. Grid Stabilization Field in Anticipation of the Proposed Technologies/Services

Japan has a history of supporting the establishment of the major energy infrastructure
in Palau. For example, Japan has introduced solar power generation systems into schools
and commercial facilities in the country. It is also currently rebuilding a major power
plant and providing two large generators to Palau.

A lot of data and information have been accumulated in Japan in relation to these
projects. Against this backdrop, plans are underway for grid stabilization equipment
which includes storage battery equipment under the assumption of the introduction of
renewable energy.

The following issues will arise in relation to grid operation when renewable energy

spreads.

e Curb on the output of renewable energy due to restrictions on the lower limit of
operation by diesel generators
It will be necessary to reduce the output of diesel generators due to supply and
demand when the output of renewable energy increases. However, there are
mechanical restrictions on the lower limit of operation by diesel generators.
Therefore, it will be necessary to curb output of the surplus of renewable energy.

(That means restrictions on renewable energy generation opportunities.)
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Figure 20: Restrictions on Renewable Energy Output due to Combined Use with
Diesel Generators

e Risk of Wide-area Power Outages due to a Reduction in the Inertial Force
The number of diesel generators operating will decrease with the spread of renewable

energy. If a grid incident occurs while the inertial force is decreasing, the generators
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will not be able to keep up with the target frequency. Consequently, there is a risk
that may lead to wide-area power outages. (It will not be possible to secure inertia

with storage batteries.)

Demand Break away (to protect Supply Generator

electronics)

trouble occurs

R 100000
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Figure 21: Synchronous Power Sources (with Inertial Force) and Asynchronous
Power Sources
Source: Agency for Natural Resources and Energy: Study on Achieving Carbon
Neutrality in 2050 (December 21, 2020)

e  Failure of the Function to Protect against Incidents
If the number of generators operating decreases and the short-circuit capacity
reduces, the protection function (relay) may not activate when there is an incident.

That means it will not be possible to detect the incident.

An effective solution to these issues is to introduce grid stabilizers which can maintain
the inertial force of the grid while maximizing the utilization rate of renewable energy.

Okinawa Electric Power is operating existing power generation equipment (diesel
generator, wind power generator and storage batteries) together with demonstration
equipment (MG set) on the island of Hateruma. It has experience of conducting
demonstration experiments for practical operation such as in terms of confirming
effectiveness and identifying issues.

Specifically, utilizing the surplus of renewable energy to charge storage batteries will
alleviate restrictions on the output of renewable energy. At the same time, combining
motors and generators will provide pseudo inertia to enable operation as an alternative to
diesel generators. That is a mechanism which will prevent a decrease in the inertial force
and short-circuit capacity. There is track record of achieving 10 days of 100% renewable
energy operation combined with a tiltable wind turbine in the demonstration experiment

on Hateruma.
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Figure 22: Grid Stabilization with an MG Set Demonstrated on Hateruma

There is a need for technical consideration such as for Palau’s weather conditions,
electric power demand forecasts, electric power grid analysis, transmission/distribution
facility plans and environmental and social concerns. Against this background, we will
consider support based on a track record over many years relating to integrated control in
the islands of Okinawa Prefecture.

Specifically, we will consider the grid stabilization measures which will be necessary
when introducing tiltable wind power with the cooperation of the Palau Public Utilities
Corporation (PPUC). In addition, we will consider the introduction of an area aggregation
system for controllable loads on the consumer side such as PV-TPO and energy services.
We will then consider the effectiveness of the mechanism to stabilize the grid in the form
of contributing to grid stabilization on the consumer side.

These technologies and services based on knowledge in Okinawa Prefecture have a
high degree of superiority in Palau which is also an island region. That means they can
be expected to have a high degree of potential for utilization locally.

We met with the PPUC which manages the electric power system in the field survey
in January 2023. We discussed the feasibility of this initiative.

The PPUC told us they are aware that grid management will become an issue as
renewable energy increases with assistance from various countries and international
organizations. The company plans to set up a National Control Centre as a measure
against that.

It is not possible to monitor supply and demand and to issue orders to power plants to
make adjustments in the control center. Nevertheless, if the system as a whole lacks the

ability to make adjustments, there will be limits to the measures which can be taken. There
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is a possibility it may be necessary to take measures to prevent the maximization of
renewable energy use.

In particular, there are plans to construct a 12.5 MW storage battery with regards to the
15 MW mega solar plant being constructed with the support of Australia. This will have
a massive impact on the grid at maximum power generation. The PPUC also expressed
concerns about its operation.

Under these circumstances, we were able to obtain a high level of interest in the grid
stabilization effect with the introduction of the MG set.

Figure 23: Interview with the PPUC

At the same time, we were able to receive materials relating to electric power supply
and demand data that will be necessary for the consideration. Therefore, we plan to
propose concrete measures based on these materials in the future.

Palau plans to start a low-interest financing program for solar power kits for households
in the future with the support of the ADB. That means grid management will become
even more complicated.

After the spread and expansion to a certain level of renewable energy equipment with
solar power, wind power and PV-TPO, power generation operators,
transmission/transformation operators and consumers will need to work together to adjust
supply and demand. We will also consider an aggregation model at this stage.

NEXTEMS in Urasoe City sells solar power generation systems, storage batteries and
EcoCute equipment. At the same time, it has conducted demonstration experiments for
the remote monitoring and control of distributed power sources and controllable loads.
The company will aim to demonstrate and establish area aggregation that allows for
flexible demand formation by adjusting the supply and demand balance in the electric

power grid while making renewable energy the main power source.
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It is possible to expect that the business model of this company will function effectively
in Palau where renewable energy is expected to expand in the future at the same time at
the power generation operator and consumer levels. Therefore, we agreed with the PPUC
to continue considering the construction of a Palau-style aggregation model based on the

outlook for introducing renewable energy facilities and trends in demand.
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Figure 24: Aggregation Model
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2.3.5. Policy Recommendations

The development of measures to promote the achievement of the clear target set by
Palau of increasing the renewable energy ratio to 45% by 2025 is an urgent issue in the
country. There is the Palau Energy Roadmap compiled by the International Renewable
Energy Association (IRENA) as a policy for these measures focused on the
aforementioned target. In addition, there is the Electrical Power System Prioritization
Plan by the PPUC as a document which summarizes the specific priority order of
measures. However, plans addressing climate change at the state level have yet to be
formulated.

Airai State has a development master plan and land use plan as part of its regional

development plan. These indicate the following policies in Airai State.

Protection and conservation of natural resources

Protection and conservation of historic buildings

Perpetuation of Palau’s cultural heritage

Vibrant city with a mix of residential, commercial and recreational facilities

A

Provision of pleasant, healthy and conveniently located residential areas
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6. Agricultural promotion and support: balance of self-sufficient gardens and
large-scale farms
7. Provision of optimal infrastructure and land to achieve sustainable economic

growth

There are plans to formulate a new development plan as of 2023. We have decided to

provide cooperation as there is leeway to consider decarbonization targets based on

cooperation with Urasoe City in this project.

We visited Airai State in the field survey in January 2023. We had the opportunity to

hold discussions with the Governor of the Airai State at that time.

The organizational chart of the Airai State Government is as below. There are 50

employees. That includes 48 accountants and janitorial staff members with two staff

members who deal with the state parliament.
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Figure 25: Airai State Organizational Chart

There is a development bureau responsible for development planning as a department
of the state. We were able to meet with the director of the bureau. The state has a
development plan (5- and 10-year targets). However, it does not currently have its own
energy policy. Policy is still under consideration at the national level. The PPUC is also
responsible for achieving the target to increase the national renewable energy ratio to
45%. The involvement of the state is currently such that it enters into discussions with
business operators about matters related to land when they are introducing solar power
generation equipment. The director says they are proactively cooperating with the
provision of public land in line with the central government’s target to increase the
renewable energy ratio.

The introduction of solar power generation is also increasing in private homes.
Nevertheless, there is still almost no solar power generation equipment installed in state
facilities. There is leeway to consider introduction if the price is lower than the electric

power price of the PPUC. That means we were able to obtain some interest.

Figure 26: Visit to the Governor of Airai State

We introduced the purpose of the intercity collaboration project and an overview of
Urasoe City to Airai State. That included sharing materials in advance with them. At the
same time, we introduced the importance of formulating a policy on decarbonization at
the municipal level.

The state expressed its understanding of initiatives toward decarbonization at the
municipal level. At the same time, it welcomed feasible development proposals for the

introduction of renewable energy.
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2.4. Intercity Collaboration Activities
We conducted a field survey and met with the stakeholders in January 2023 as part of
the intercity collaboration activities in this fiscal year.

We give the schedule of the field survey below.

Table 7: Field Survey Schedule

Day of the

Activities
week

Date

January 12 Thu Arrive in Palau at 24:50

JICA Office (Japanese Embassy in attendance), Government of the State of

January 13 Fri \rai

January 14 Sat MALAKAL POWER STATION, Site Inspection (Roofing Material Survey, etc.)
January 15 Sun Site inspection (roofing material survey, etc.)

January 16 Mon Koror State Recycling Center, PPUC (Palau Power Utilities Corporation)

Reception hosted by Okinawa Prefecture ¢  Site survey of a candidate site

January 17 Tue
Y for installation of a retractable wind turbine

January 18  wed Departure from Palau at 03:25

(1) Embassy of Japan in Palau and the JICA Palau Office

We obtained the opportunity to exchange opinions with the Embassy of Japan in Palau
and the JICA Palau Office during the course of this survey. We got hints about the
importance of ensuring the people are aware of results in an easy-to-understand manner
due to the characteristics of Palau in relation to this intercity collaboration project.
Moreover, the number of foreign companies entering the market in Palau has been
increasing in recent years. Accordingly, it is also assumed there will be competition over
resources such as land. We obtained the comment that we will be able to receive advice
about the local situation by sharing information with the embassy. In addition, we
obtained the comment that the key to sustainable business is training maintenance and
operator personnel for the equipment after introducing it in Palau. The promotion of
renewable energy and the grid management accompanying that are fields of interest to
both the embassy and the JICA. Therefore, we agreed with them to continue exchanging

information.
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Figure 27: Appearance of JICA and Meeting

(2) Airai State

Discussions with Airai State, which is the partner city in this intercity collaboration
project, led to an interview with the Governor and Director of the Development Bureau.

As mentioned above, Airai State does not currently have its own state-level energy
plan. It is contributing to the realization of the energy plan in terms of land use which is
under the jurisdiction of the state based on the national and PPUC policy. There is interest
in promoting renewable energy in response to the issues of power outages and high
electricity bills. However, that has not yet led to the introduction of renewable energy in
state facilities. We were able to obtain interest in considering the introduction of
equipment assuming assistance from the JCM equipment subsidy through the intercity
collaboration project and consideration of decarbonization policy. We also received a
request for consideration with respect to the leeway to introduce small hydropower in
water intake sites possessed by the state. Moreover, there was a comment that the state

had expectations for an early transition to the execution phase.

Figure 28: Interview with Airai State

(3) Malakal Power Plant
The current core power source for Palau is diesel power plants. Malakal Power Plant
(15 MW) and Aimeliik Power Plant (10 MW) are responsible for the majority of that. We

visited and surveyed Malakal Power Plant with its larger equipment capacity in this
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survey.

Three engines are constantly in operation in the Malakal Power Plant we visited. Two
spare engines were introduced with free funding from Japan several decades ago. The
control devices, generators, engines and other major devices were made in Japan.

It is possible to monitor the operating status of the Aimeliik Power Plant at Malakal
Power Plant. In addition, it is also possible to monitor the supply and demand situation
over the whole of the country including the power generation situation on remote islands.

There are not many ups and down in both the amount of annual and daytime demand.
That means there is no major adjustment of the amount of power generated. The supply
is constant. This point is different from Japan. It was thought that it would, on the
contrary, lead to the introduction of renewable energy making grid control more
complicated. We were able to obtain trends and data for the balance of the supply and
demand of electric power in this survey. Therefore, we will proceed with a proposal
relating to grid stabilization in the future based on this information.
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(4) PPUC

We interviewed those in charge of electric power at the Palau Public Corporation
(PPUC) which is responsible for public works such as power generation. We introduced
an overview of the intercity collaboration project. After that, we exchanged opinions on
the current state of promoting renewable energy and the schemes scheduled to be
considered in this project.

With renewable energy spreading, the issue of grid control is a big one. The Electrical
Power System Prioritization Plan compiled by the PPUC also prioritizes measures against
that. As mentioned above, a specific measure is the scheduled establishment of the new
National Control Centre in May 2023.

The electric power consumption in regular homes in Palau is about 40 to 45 kWh.
Accordingly, in relation to the spread of renewable energy, we expect that it will be cover
that to a certain extent with solar and wind power looking at the number of households.
It was thought that a service which allows consumers to more affordably introduce solar
power generation systems would lead to an acceleration in the pace of promotion through
PV-TPO and other schemes from this point.

There are multiple local solar power construction operators in Palau. However, the
scale at which they can install equipment differs depending on the company. We received
a list of construction operators.

There has already been a survey on wind power. We selected three candidate sites from
those results. It is expected that it will take time to realize them due to respective land and
cost issues. The response to the candidate sites identified in this project will differ
depending on whether they are private land or public land. Accordingly, we were
recommended to confirm the land classification through the Airai State Government.

The PPUC has currently introduced two types of system for renewable energy. The
contents of the introduction are conventional power purchase and offset. The offset
system is one that is similar to net metering. However, it is a system in which the electric
power generated by each home and operator is converted to credits with electricity bills
then being discounted by the amount of those credits from the month following power
generation under an upper limit of 50% of the amount of surplus power generation. The
term of validity of credits is one year.

In addition, two types of tender or limited tender contract are permitted in the system
with regards to the setting of the electricity sale price by IPP operators. Nevertheless, it
is recommended that a decision is made through discussions with the IPP operator and
the PPUC instead of a tender according to the guidance of the national PWA agency (the

organization above the PPUC). It is necessary for the operator to show evidence it is the
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least expensive at that time. It appears the PPUC recognizes 13 IPP operators.
Considering the possibility of that number increasing in the future, it seems there is an
awareness that deciding this by tender would be a simpler means.

It is necessary to consider a competitive system which meets the needs of consumers
while achieving harmony with such existing systems when implementing PV-TPO
services.

The PPUC and Okinawa Electric Power have built a cooperative relationship.
Consequently, we confirmed that they will continue to work together while exchanging

information when promoting this project.

(5) Okinawa Prefecture Friendship Reception

This survey was scheduled to coincide with the ceremony for the signing of the
memorandum of understanding relating to the strengthening of friendly relations between
Okinawa Prefecture and Palau. This ceremony was held to introduce the technologies of
companies in the prefecture to Palau and to hold exchanges between stakeholders toward
smooth collaborative efforts in the future. This intercity collaboration project was also
introduced to stakeholders as an activity linked with the efforts of Okinawa Prefecture.

The main participants included Governor of Okinawa Prefecture, the Minister of
Infrastructure for Palau, the Special Advisor to the President, Japanese Ambassador to
Palau, JICA Director, the Okinawa Prefectural Government (Director of Agriculture,
Forestry and Fisheries, the Governor’s Office and General Manager of the Fisheries
Division, etc.), Professor of International Regional Studies at the University of Ryukyus,
Managing Director of the Okinawa Prefectural Fisheries Cooperative Association, and

Director, Comptroller of the Yaeyama Fisheries Cooperative.
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2.5. Future Activity Policy

We will consider more concrete commercialization plans from the survey results
including literature in addition to being able to travel locally and to build relationships
with local counterparts through the survey in this fiscal year. At the same time, we will
continue to support the formation and promulgation of the vision as a municipality
pertaining to decarbonization through collaboration with the Airai State Government.

It is necessary to go through four stages when considering the promotion of renewable
energy toward decarbonization. In other words, the first step is the introduction of high-
potential renewable energy. The second step is to take grid stabilization measures to
improve the utilization rate of renewable energy. The third step is to introduce renewable
energy for limited spaces and self-consumption. The fourth step is for the smarter and
maximum utilization of renewable energy.

The introduction of mega solar plants with overseas support is being planned in Palau.
Accordingly, there are prospects for the first phase to promote renewable energy.
Meanwhile the establishment of a central power control center and a grid enhancement
program with the support of JICA are in progress to stabilize the grid in the second stage.
Nevertheless, the possibility remains it will not be possible to fully take measures
depending on the amount of renewable energy connected to the grid. In addition to the
plan that is the policy of Palau to raise the renewable energy ratio to 45% by 2025, it is

necessary to promote efforts from now with an eye on the third stage and fourth stage.
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STEP 1 Renewable Energy Source Introtiluct.ion of tiltable w!nc_l turbines taking into_account
Deployment Phase Palau’s climate characteristics as the best mix of large-scale
PV and wind power generation.

Introduction of grid stabilization measures that cannot be

STEP 2 Renewable Energy Utilization handled by storage batteries, such as MG sets.
Improvement Phase (1)

¢

S + Utilization of limited space, building and structural
STEF 3 ::::,t::::ir::;gzeug;zauon characteristics of Palau, and establishment of a Palau-style
self-consumption third-party ownership model (PV-TPO) .

Implement a Palau-style aggregation model with PPUC

STEP 4 Renewable Energy Full- :
Utilization Phase and consumers working together.

I

Figure 31: Stage of the Promotion of Renewable Energy

We will consider the realization of this project in a form in which there is harmony
with other related projects in Palau with an awareness of the above stages to promote
renewable energy based on the current situation that has been revealed by this survey.
The image of the plan toward achievement is shown in the figure below. Accordingly, it
is important to grasp the overall situation concerning the promotion of renewable energy
including the other projects.

Plan for Achieving Renewable Energy Deployment

- I
~= " Energy :
S B Semices L

e e I

55%  Diesel

Diesel 97%
- Area

- Aggregation

Renevable ==
ey T 3%

2020 ) 2025Target

B Renewsble Energy Diesel

Figure 32: Image of the Plan for Achieving the Renewable Energy Introduction
Target

We will continue to introduce to Airai State the significance and necessity of efforts
toward decarbonization in municipal facilities based on the plans of Urasoe City and the
partnership agreement with Okinawa Electric Power as policy support to boost these

efforts. We plan to continue promoting support in the form of integration between

50



technologies and measures.

We assume we will proceed with the plan for efforts in this project over the next three
years with the following schedule serving as a guideline. We would like to conduct a
smooth survey through cooperation with those locally on each scheme. We hope to be at
the stage where we can verify the effect in anticipation of the execution phase in the next
FY2023.

FY2022 | FY2023 | FY2024
Items

|
[or  Jo2 Jos o4 Jor o2 J0o3 Jo4 o1 g2 O3  Jo4

1 party owned solar panel and storage battery installation service (PV-TPO)

(1Target site selection

Conformity site survey

Site information collection

Construct a project framework

(2Effect verification

CO2 emission reduction effect

Cost estimation

Economic efficiency, return on investment analysis

2 Study on introduction of collapsible wind turbines

(DTarget site selection

Conformity site survey

Site information collection

Construct a project framework

(2Effect verification

CO02 emission reduction effect

Cost estimation

Economic efficiency, return on investment analysis

3 commercial and public facilities to install high efficiency air conditioning and hot water supply equipment P18:P20and hydrogen production

(UFeasibility study

Survey of energy types to be integrated

Study of integration and control methods

Construct a project framework

(2 Effect verification

CO02 emission reduction effect

Cost estimation

Economic efficiency, return on investment analysis

4 Grid stabilization with a view to introducing the above 3 technologies/services

(DFeasibility study

Survey of energy types to be integrated

Study of integration and control methods

Construct a project framework

(2Effect verification

CO3 emission reduction effect

Cost estimation

Economic efficiency, return on investment analysis

Figure 33: Plan for Future Efforts by Business Item
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Reference material 1 Materials for local consultations related C2C projects

SUSTAINABLE S
DEVELOPMENT "...E'A LS

B AR EREEE

Discussion with Palauan officials of the Urasoe
City-Airai State City-to-city Collaboration Project,
January 2023

History of Palau-Urasoe and Okinawa Electric Power Group relationship
®  JI0A Okinaws has acompbed trainees fom Palay since 2003 (121 Palausn Wrainess have been sccapted so far).
® 2018 Former President of Palau expresses interest in Okinawa Eleciric Power Company's wind turbine tachnokgy at the Pacific [slands
Surnmit.
® 2019 Oiinawa Eleciric Power Growp o conduet wind potentiel study in Palau
® In 2022, Paleu and Dkinawa Prefecture will sign an MOU that incudes cooperation in public infrastructure develapment.
Relationship with Urasoe Clty: Urasoe Clty, where Okinawa Electric Power Group and JICA Oklnawa are located, will sign a
partnership agreement with Okinawa Electric Power Group In 2021 to actively promote decarbonization policies.
We would like to further promote cooperation toward decarbonization based on our existing partnership with Palau,
i’__ HOm - b,
— |
| serew - f
e N
r g
:
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Municipalities, decarbonization and international cooperation

+ Paris Agyeement Accelerstes Giobal Decaronization Efforts
# The Agreement and the United Nations Framework Comvention om Climate Change [LINFIZCE] cleary state the importance of non-state stakeholders, such as
Ioecal Governaments, in promating decarbonization.

+ Thie Ministry of the Enviranment aims to use the Declaration of Decartonization as 8 starting paint to spresd Secsrbonization efforts to related parties like
daminoes [decarbonization dominoes)

Image of collaboration *‘
2% Giste
L

Pors & achisws the Saciansion of Decarborkngion

B Technology
B System

Share helphul information -
‘Vision, mission, idees and findings

Japanese Government Support Scheme for Decarbonization

Steps to decarbonization implementation -Collzbaration in Urasoe City and the State of Arai

-Budzet of the Japaness Government
-Development of projects that contribute to 002 emission

o redusctions in the state of Airsi
i8
H
= E’ Aszeszing the current situation, creating 3 plan and Bzuing 2
Ex decarbonization dectaration hased on this plan
£ Specific planning and feasibility study
E
-
3 Japaness Govemnment Support Scheme
i “City-to-city collaboration project.”
L b I il s B ) e

i3
3T Embaodiment of projects based on intercity cooperation projects
T3 Commercdialization and ICM subsidy application
1

_g Japanese Government Support Scheme

= "JICM Equipment Assistance Program."

'ﬁs il s L ] Wi sl
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Joint Crediting Mechanism (JCM)

It is & program implemented by the Japanese government in order to reduce greenhouse gas (GHG)
emissions.

Subsidies will be provided for up to 50%, or JPY 2 billion (approx. 2 million USD), for introducing the Japanese
low carbon technology.

GHG reductions due to the installation of equipment will be issued as a credit and a part of it will be counted
as the amount of reductions of Japan.

Qe

=)

'1 ICM _"_

w

ﬁ‘* J" frad nind Y. 31

- ey T i URASOE — i
= — = =
Plmu Prewer Liitio Urasoe City

Corporation (FRLC]

Plsnning/action plan/roadmap for decarbonization

[ee—— Solutions to the Energy Depicyment Challenges in the State of Airs —"

/!'[?
=

SeED Okinawa

e ey
QR
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{ i ) Support for system establishment

[ % Ll

Current Issues Anticipated Project Outcomes

Dewelop s plan for the d’m.m'nndrmmhleerﬂ's‘ll

Eﬂ'ill;lcmler_‘:dmeﬁt‘lfsdhrh and institutional

Infermation MqI.I'Eﬂ
[ [What we need your nelp with] |

-Related Plans
[Mational lewal, state level]

-Airai State Development Plan

Cevelopment
- Specific memsunes for ranewabis Ensry promotion and
deraroanization efforts Obtaining reference information for effective policy and
planning
project scheme

Referance 1o plissingfection plan) nosdeep for demrbanition

=
US scenokinawa

JA

LRI

unﬁoE —_— Jbu'

Al
r——
[Ree—_—

-Information of crganization
and role of division of Airai

b 4

Based on the policy and information
of Airai State, we will organize and
introduce reference cases and
sdvanced cases of Urasoe City and
local governments in Japan.

Meore detailed information on cases
that will be incorporated is compiled
and provided as reference materials
fior planning.

(ii) PV-TPO (Third Party Ownership) project

Current Issues Anticipated Project Outcomes

Increased demand for deckncty and diffusion
enarpy toachieve NDC :
Nncr_i:z'lyofs:ﬂ‘-mrmn:ﬁm Fl‘ﬂn\\'.ll'u-c Doraer
SEREFEON EqUInTIENT oN the Consumer Sige
Lok of storge Datteries needed for stabilization

ion of solar power &

Falau's Contribution to the Achievement of NDC

by prowiding
serice know-tow and technolegy to ool businesses

ai=

project scheme

PO Sarvics Praviden
{Appropduts operston will be knvectigebedin the frtrs]

Informaticn snd

Indoraticn and Techeiogy !Fj
— &
Sok D Okinawa
| .
moparticr
—dy a1

r-ur-;iu ahuervioe 13 the e of i
T

ANU
IFIF.'I L=eERE

Data reguired
fw'hutwen::r.lwllllelpvmh]

| Buikiing Dein: Murmider of business and

residential units, squars footage, and

‘type of roof structure

" Eiectricity rates, slectricity sales price for}
rene sz energy (system|

| Sancara electricity consumption and

[+ Introcuction of local FY-TRO senvice
providers that can be the main actors of
PY-TPO sarvioe implememation.

" Infermation of exampies of Aoefton FY
&nd IFF Business Expansion

[ Industries and businesses that ane
expeched to Consume their own
siectricity {locations with high daytime
e ctricity consumption]
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(iii) Investigation of suitable sites for invertible wind

turbines

Current Issues

- Lackof renswable energy soecies
- Ungerutiiization of wind potential associsted with typhoon]
- Lackof technicians and equipment

Anticipated Project Outcomes

Technhsgy 1 utice s oees usa¥eted by typhuor
Electr ity stabilization thiugh divessifeation of renewabie
ety source

of wited powet tepalt and managemEnt within

- Selection of suitable sites for ion in
of SC0system Conservation in Paiau

Palas
Contribution 1o the schisvamant of the Palau NDC

project scheme

TRubis wid Tartine.

Tachnoiogy
nma.nm:

\(J

SeED Qkinawa

mm“%{ﬁ dAiUS

[Cata reguired
twnm W nesd your help wrth]

Collection of information on
parmits, linenses, regulations,
etc. (including environmentsl
asseszment]

Introduction of local companies
that can take the lead in the
construction and maintenanoe
of the wind turbines.

Target site prography and
topographic data

Cenfirmation of building
[currant status)

Land owners/managers
[influential
persons/cooperators)

(v ) Feasibility study for energy service business

Current Issues

- Technology and sardices for effective energy
corservation

- Optimel diagnostics for site energy use

Anticipated Project Outcomes

High-efficiency sir-conditioning, hot water supaly,
eic.

Efficient power management

[ T e —
s

Technolony L
fundralsing
—

YINEXTEMS

BRERL FPATLA

kb Okinawa

Iw 4

-ﬁﬁ

Fratalbion af wnmegye i e e ¢
o iz o D

acolifl

JANUS

A¥LIFL LreEas

EE

Data reguired
twrm wie nesd your help wrth]

commercial and public
facilities data: Existing
fadilities, construction plans,
heat sources, HWALC

Installed equipment
specifications

Electricity and fuel prices
Identification of local

operators that could be
senvice providers

10
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{ v ) Introduction of grid stabilization technology

Current Issues Anticipated Project Outcomes

- Electricity Stabilization amid Renewsile Energy -
Expansion

sounces of electric power to ensure 3 stable

R . ; supaly
- E!Lﬂll’sdlﬂ!l E!I’\!I’H’ﬂcﬂ OPEPHIIDI“ t:mnalnﬂw

MBIz Solar power senaration

Establishment of a system to integrate various

Data reguired
[ [What we need your help with] |

" Penetration and cest of
telecommunicstions
infrastructure

v PPUC needs for grid

project scheme

e
k&

st gl kel SetD Ohinowa

T T v
e LY =
K0 '

JANUS

EEzEo-TimEe

management, etc

v Status of EV penetration and
plans for EV introdwction

11

Fhical Vear 022 Fiscal Yiar 2023
rdarmance poit marey Feasibil
N e
riormarnce point narvey Famsigil
_ . ey
‘nfarmences poid ey Femsibil
- e Yy
- wmcr—
plan for suppot, case sbudies, ete betmeen Urasoe Oty and the State of Irai

Fical ¥oar 2024
Ayt deiin
Estabibshmerm of ERC syitem
Establishment: of EPC system

wpsem desige
Estabitdsinant of EPC systam

Pakicy Development Suppart

—

T
F

Surtng Urasos Oy [avirzorsestsl ‘:-_:—_l-d’l-d e

Folicy Develnpment Support A m—

S o tesknt cldar imun e T ———n

Wind [ ey Famuisiiy Sty F et M vesy At

Enengs Lervoe S umery ‘.: .r...n-.m b e i iy

PO Pty Study e ] A
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In considering commerdalization and
introduction, we would like to fully
understand and optimize the situation of
Palau before materializing the projects.

Therafore, we would like to obtain
information and/or idea regarding the
ems listed on the right that are relevant
0 QUF projects.

if you have information and/or idea, we
would like to receive it to the extent
possible.

we would be grateful i you could refer us
to the parties with whom we should have
a hearing on the content for which you do
not have information and/or idea.

Please let us know of any other points to
keep in mind regarding the collection of
infarmation.

I+ Support for System i t

Flans relsted to MDCin Palay
Airsi State Development Fian
Information of organization ang role of division of Airsi

= FV-TFD

Euilding data: Number of business facilites [including public] and residential units, ares, snd type of roof
structure

Electricity rates, lectricity sales price for renewabde snergy [system]

Stangard electricity consumption and losd patterns of business facilities (including pusiic) / generst
Fousshelds

Introduction of kacal PY-TRO service providers that can be the main actors of PY-TPO senice implementation.
Examples of reof-mounted FY and IFF projects

Industries SN Dusinasses that are sapacted to consume their own skectricity [looations with high daytime
electricity consumption]

= Tiltable wind harbine

Collection of informetion on permits, licenses, reguistions, etc. [inclsding emvironmientsl azsezzment|
Introduction of kocal companies that can take the lesd in the construction and msintenance of the wind
turbines.

Geographic and topasraphic data

Confirmation of nuildinsnt Fo‘belrtiulsi‘bes [u.rrurt mrtus]

Land owners,/managers [influential persons/cooperators)

= Energy Services

Commercial and pubdic facilities cata: existing fadiities, construction plans, hest scurces, HYAC eguipment
Inshl!tﬂ energy cuqu‘i!mcl!l SP-:lcilfcutiuns
Electricity and fugl prices

t» Grid stabilization

Avsilbility and cast of widesoread telscommunications
FPUC needs, eic.
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Reference material 2 About city-to-city collaboration between Urasoe City and Airai

JBC|

Proposal for City-to-City Collaboratlon'-Pro]ect
between The State of Airai and Urasoe Clty

i E"a"c'ng planetary health

December 2022
Urasoe City & % .lill';!in l‘,\ Vel ] -
- i | |
The Okinawa Electric Power Co., Inc. -,‘3 J' ZiECeoES & V Rﬁ%é?‘lﬂg Fh:’]\;
.,

JAPAN NUS €O, LTD. " URASOE >

SeED Okinawa BXIX1-IIRKSH

City-to-City Collaboration Project Proposal
Intercity Cooperation m" J. ZIECo¥S
i3y 4. URASOE - )
: Cooperation Agreement'r.(& JicA
Palau Public Lilties Airai § Urasoe City — . IIcA Okinara
Corporation (PPUC) irai State ngmm
T Planning/action plan/roadmap for decarbonization \
——— Solutions to the Renewable Energy
cooperation Deployment Challenges in Airai State
"
1n =
+9 by == ﬂ'\
e [ .
r— S TR G LN | T EREEAE
retractable wind generation system Im_egra‘ted Control
S [l ) sibility Stuwdy asibility
2 oamn (NEXTEMS —
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Technoliogy and service introduwction study Effactiv erification I)
Effectiveness verification /
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Project management/
T Enhancing planetary health
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Summary of the Proposal

Research activities aimed at developing a decarbonized society together with Urasoe City, Okinawa
Prefecture, by applying its advanced decarbonization initiatives to Palau, an island nation with similarities
and cultural characferistics.

[ Actions of Urasoe City : Institution Building Support ]
» Assessing the current situation and setting goals
—Deployment of policy formulation and implementation know-how for identifying actual conditions and target setting implemented in the formulation of the action plan for global warming
COUNtermeasures
Intreduction to Palau of the model of PY-TPO initiatives being promoted based on the partnership agreement of The Okinawa Electric Power Co., Inc.
[Actions of SeED Okinawa LLC, NEXTEMS : Project identification /formulation survey |
- Feasibility study on PV-TPO business by local companies as a decarbonization measure in cooperation with local communities
—In Urazoe City, a PV-TPOD project i being deployed in a junior high school. It is also 2 designated evacuation center and functions as a disaster prevention measure.

Realized by cooperation with local governments, with a local company as the business entity. Horizontal deployment to Palau is possible, and its diffusion, including disaster prevention

functions, will be promoted.
= Investigation of suitable sites for Retractable wind generation system
—Although there is potential for wind power, it is necessary to consider the impact of typhoons, investigate the possibility of introducing Okinawa Electric Power's retractable wind power
technology, identify issues, and formulate a dissemination plan.
= Investigate the feasibility of enargy service projects by local companies as energy conservation measures for municipalities and companias.
—Calkculation of the effects of energy conservation targeting energy intensive facilities, investigation of applicable technologies, identification of issues, and formulation of a dissemination plan.
« Introduction of the above 3 technologies and services and grid stabilization technologies at the time of expansion of renewable energy introduction

—Calculation of the decarbonization effects of the above decarbonization initiative measures, introduction of grid stabilization technelogies during the expansion of renewable energy, research,

and identification of issues.

Enhancing planetary health 3

Background of the Project Proposal and Issues in Palau
Background

‘¥

Palau and Ckinawa have deep geographical, cultural and historical ties.

» Obtaining support requests from Palau Electric Power Corporation and the government through Okinawa Electric Power Co,, Inc.

Urasoe City, the municipality where Okinawa Electric Power Company is located, promotes cooperation with the power company in implementing
its comprehensive plan and global warming plan

# Deploy Urasoe City-Okinawa Electric Power Cooperation Model in Palau

v Urasoe City's knowledge and ability to understand the actual situation, implement polides and goals, and Okinawa Electric Power's
technology are highly needed.
v Urasoe City's Fifth Comprehensive Plan positions international exchange as Measure 2-8, which includes the premotion of intemnational
cooperation projects in collaboration with JICA Okinawa, which is located in the city. Many Palauans have training experience at JICA
Okinawa in Urasoe City, and Urasoe City will consider collaboration as a bridge to Okinawa.
/ Issues in Palau

-

Global warming (e.g., La Nifia phenomenon) is expected to cause geographic crises such as rising winds, air temperature, se\a\\

( K temperature, sea level, and precipitation, as well as impacts on tourism such as coral die-off. |
Im' * The country relies on fossil fuel generation for approximately 98% of its electricity (as of 2020) and has set a goal (NDC) to
f Tk increase the share of renewable energy in its electricity generation to 45% by 2025.

On the other hand, electricity demand is expected to increase from 79,311 MWh in 2016 to 109,121 MWh (37.6%) in 2025.

The amount of electricity generated is expected to be approximately 115 GWh, and in order to achieve ND'C, more than 52 GWh
must be covered by renewable energy, which must be achieved by power generation that makes the most of local resources.

In order to expand renewable energy, it is necessary to utilize a variety of renewable energy resources rather than relying solely on
PV,

While Palau has potential for wind power generation, it has suffered extensive damage from typhoons in the past, and typhoon
countermeasures are essential.

As a decarbonization measure, energy-saving measures on the consumer side using energy services will also be an impertant

measure, /
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Target area: The State of Airai, Republic of Palau

[ AiwoAcO@er | The State of Airai

Basic information ]
¥ Southern Province of Babeldacb Island, Palau

¥ Population 2,455,

( About 14% of the domestic population. Palau’s second most populous state )

¥ Area 44 g (about 9.6% of the entire country)

Reference information__

¥ Itis a commuter town, with the only international airport in the country, a Japan-Palau Friendship
Bridge (funded by Japanese ODA) between the state of Koror, which has the largest population in
the country.

¥ While it is an agricultural area, commerce and industry are developing with the transfer of urban
functions to Koror.

¥ There are five major residential development project sites in the state, including Airai Elementary
School and new residential subdivisions owned by many young dual-income families.

¥ Due to its proximity to the capital Melekeok and the international airport, residential and
commercial/industrial development is underway.

¥ The headquarters and satellite faciliies of Palau Mational Communications (PNCC), which
provides telephone, internet and television services, are located here.

¥ In the future, Koror's public fadlities (hospitals, schoaols, ports, etc) will be transferred to Airai
state. Population and investment projects are increasing.

¥ There is a resort development plan in the peninsular part of Airai state. A prison will be built
along the border road between Airai and Ngchesar provinces.

Enhancing planstary health

Natural Resources in the State of Airai, Disaster Risk Management, Regional Development Planning

[Natural Resources in the State of Airai]
*  Two-thirds of Airai's land remains untouched with natural vegetation. About a third is occcupied by houses, roads, ports, offices, airports and farms.
* Natural resources are often destroyed by sudden fires during the dry seasons of December, January, February and March. This burning has

destroyed crops and habitats, exacerbated soil erosion and lost income.
* Invasive species threatening habitats and the environment are a major problem in the country, and some of these invasive species are common in
Airai State,

[ Disaster Risk Management ]

= Palau has long been hit by typhoons. In April 20271, Typhoon Ne. 2, which passed through northern Palau, caused property damage such as the
collapse of houses, as well as blackouts and water outages, and JICA has provided emergency relief supplies to Palau. Preparations against the
impacts of these natural disasters are not sufficient.

= Palau is expected to be severely affected by climate change due to global warming, and it is urgent to prepare measures to reduce the risk of future
natural disasters, At the national level, the National Disaster Risk Management Framework (NDRMF) 2016-2030 provides guidance for Palau's
strategies and actions at each level, but Airai State currently lacks disaster risk management (DRM).

[ Regional Development Planning ]

Among the regional development plans of Airai State, important guidelines for climate change and disaster countermeasures are development master
plans and land use plans. The future vision of Airai State stipulated in these is as follows.
= 1. Protection and conservation of natural resources
= 2 Protection and Conservation of Historic Buildings

= 3. Perpetuation of Palau's cultural heritage

= 4, Avibrant town center with a mix of residential, commercial and recreational facilities
= 5. Providing comfortable, healthy, and conveniently located residential areas

= 6. Agricultural promotion and support - Balancing self-sufficient gardens and large-scale farms
7. Provision of optimal infrastructure and land to achieve sustainable economic growth
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Power demand in Airai state

+ Airai State has the second largest population after Koror State and has a central function in the country.There
| is a plan to formulate a new development plan in the future, and there is a need to refer to the efforts of

Hifir - MWh
[ 2006 2017] ame| a2019] 2020 2025 2030 2035
Aimediik 3,026 1,_055 3,127 3,_20] 3,277 3,436 3,519 3,603
| leaszl 17200 | 12aagl iEdz) 13gs | 2o3age | 2goze | oezap lf
Korar 53,341 54,103 56,222 56,417 62,558 72,145 76,648 81,415
| Melekeok 29| apea| 3pss|  3aas| 322 |  soa6 | 6623 | 7007
| Mgaraard 595 517 60 665 | 2253 | 3,131 | 3186
| Mgardmau | 247 /0| I3\)| WG| s 6 3} 331
Mgaremilengui 671 B7E &7 Tz 737 TEL a17 251
08 413 423 434 A5 471 489 507
\Mgchesar 306 05 7 315 334 355 74 395
| Mgarchelong | 528 535( S48 soz) @ siT)| g2 ) L2181 1,330
Migiwal 331 334 43 153 53 185 A 419
Koror+Babeldaok 79311 B0,459 83,447 BE,54L 91,839 | 109,121 | 118461 | 125944
Power transmission and distribution system on Koror Island Power demand forecast by state
and Babeldaob Island

| —  While focusing on Airai State, the supply potential of renewable energy is not within the territory of a /
single municipality, so collaboration with multiple municipalities with potential is also being considered.

Reference : ICAZ017 (chrome-extension:/fefaidnbmnnnibpcajpoglclefindmiaj Mittps://www2 jica.gojp/ja/evaluation/pdf/2017_1260190_4_fpdf)
JICA2019 (https./fwww mofa go.jp/mofaj/gaiko/oda/files/00007 2638 pdf

Power Supply Situation, Demand Forecast, Energy Saving Policy in Airai State, Republic of Palau

Demand for new power is expected to continue to

Power supply situation increase in the future in Airai State.
+ Two major domestic diesel power plants i
Aimeliik power plant 12MW, Malakal r plant T r =
( power p power p if z =EI,¥{g€t i.jf? g i
24.45MW) are installed. it HI I
- Photovoltaic power generation and wind power = J
generation are regarded as important as B e N I R S S S ) B BT
renewable energy, and wind power generation has wm| o sl wml ol ol ol o ol o] o] ol wa
not been introduced. o nI il ] W] w| o] o o o w| o &
- hs of 2017, there are about 80 PV systems | sl ol sl el ol ol o o ol ml i
connected to the grid, with a total power S Y S T B Y N Y Y R
generation capacity of 2,356 kW, Most are located won| of sullow] wa| | a| o e o w| o im
in Koror and Airai states e B I I T e
' | of s fl o] me| me| o 6| e o | ol ism
| o o] 0| wa| o o o o w| ofimm
oo 0 i 3 [ e a . 3 o L] 0185
T [ wm]| o TR a o] o] of w o] 1o
—Demand composition ratio by | mu] o aol wil sal ef el o ol wl efime
S & Public sednr 3 L] ki 3 A6 9 a a 3 o - LN
[e— . .
Demand is on the rise overall,
e especially in the commercial sector.

[Energy conservation policy]

- In Palau, energy conservation is an important pillar of electricity policy.

- However, as of 2017, government agencies and large-scale commercial fadlities are not conducting systematic energy-saving activities.

- In the future, public facilities, commercial facilities, and households are expected to conserve energy, such as energy conservation in
government buildings and commercial facilities, energy conservation in buildings, energy conservation in lighting, and the spread of energy-
saving electrical appliances used in homes.
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Urasoe City, Okinawa Prefecture

Morth Overview of Urasoe City
_-_ ‘.__"‘.“ ':__,' - Adjacent to Maha City, population growth is remarkable, and commerce and
_ industry are active.
o _— - .
Uraso® gy 2T The fourth largest city in the p_refecture, with a population of about 116,000,
N - More than 14% of the 19.48km area is occupied by US military bases.
Naha |
- -
South Urasoe City's Greenhouse Gas Emission Reduction Target

Oxmtwayiw yWwWljy7576. wWiizhj 9% tkhtr ufwiiy K*7568

Oéaggr yw Yy 1 Wiizhi =% tkhtr ufwii 3 K*7568

Ogtslyjw yEWd 13f2050)
Wiizhj 5% tkhtr ufwii K* 7568

Urasoe City Environmental Basic Plan (2020-2026)

In cooperation with the 4th Urasoe City Comprehensive Plan, etc, establish a promotion system and set forth concrete measures
for citizens, citizen groups, businesses, and the city (administration) to realize "Urasoe, a city of environmental symbiosis that
nurtures rich nature and culture and connects to the next generation”.

Urasoe City Action Plan for Global Warming Countermeasures (2017)
Set reduction targets, and work together with citizens, businesses, and tourists on energy conservation, energy-saving behavior,
eco-driving, 4Rs, etc,

Enhancing planetary health 9

Efforts related to decarbonization in Urasoe City

+ Incorporated promotion of effective use of energy into the 5th Urasoe City Comprehensive Plan and announced promotion
of introduction of renewable energy to public facilities, etc.
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A |dentification of emission sources and 4-6-2-@ T tyj woj mwkizhyrs thwis] | fad jejwl-gixii ta wjlnsfgmEwEny]wodolr freg B uzggh K hmygxa
future projections

Understand the current situation in Urasoe City, analyze policies, introduce technologies,
formulate plans, etc., and promote them in cooperation with citizens, companies, the city, and
tourists based on various plans in order to achieve the goal of realizing a low-carbon society.

Enhanci haalth 10
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Urasoe City, Okinawa Electric Power
Power supply service through free installation of PV equipment and storage batteries (PV-TPO business)

Hiocyf oy 5 wiscgee?
Tafxt | Oz dm Khrttg
ool hEuflee  B5cwW

»3TT 13.5kun

Concluded a comprehensive partnership agreement with The Okinawa Electric
Power Co. Inc. to solve regional issues and develop sustainable communities
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o

{PV-TROA A—mia) -
Installed photovoltaic power generation equipment and storage batteries free of charge to Urasoe Municipal Minatogawa Junior High School, and

introduced a service to supply electricity (PV-TPO business).

- The school facility, which functions as a base in times of disaster and as a local community, can be supplied with electricity from solar panels and

storage batteries even in times of disaster, thereby contributing to strengthening its functions as a safe and secure base facility.

Enhancing planetary health 11

Urasoe City Energy supply service and management business

Reliance Energy Okinawa (REQ), a member of the Okinawa Electric Power Group, develops energy service business in Urasoe City

"'“\)) Tpsf| £ jghwiny-ut | jwhtr ufe- Iwzu
—

=1— =] Wigfehi Jeiul~TpmE | £

sy | [ MECE [ copegac ] Reianit Enangy Obimaee Jsjul~TsE| £
y '] |—I| #@Example: Sanei Urasoe Nishikaigan PARCO CITY

E S ———r— '; 5 REDQ owns energy service facilities and supplies secondary energy such as “electricity, cold and heat”, and operation management.

f— _ —_— = High supply refiability is improved by securing a backup power line with extra high voltage power receiving.
5 s

jr;.mryj:‘y Tt I - 24 = High temperature difference heat source air conditioning 5T enables high CO2 reduction effect and comfort under Okinawa's hot and

e humid conditions

i m — 4 N = Adoption of a desiccant ventilation system that uses waste heat water from solar heat and micre cogeneration

" .

" T At = Introduction of cutting-edge COZ reduction technology that utilizes Okinawa's solar power, geothermal heat, etc

The energy center, which supplies
electricity and cooling/heating for air @ Example: Makiminato Area Energy Center o .
Cold water for air conditioning and regular/emergency power are produced from heat source facilities and power facilities that are
constructed, owned, maintained, and operated within the energy center, and supplied to actual users through cold water pipes and
generation by high-efficiency heat source  power lines.
<Best mix of electricity and natural gas>
= Stable supply of chilled water for air conditioning by high-efficiency inverter centrifugal chiller and air-cooled heat pump
= Introduction of cogeneration, normal power generation using natural gas, and production of chilled water with exhaust heat input
type gas-fired water chiller-heaters using waste hot water from power generation
=Preparation for emergendies and BCP measuress>
= In addition to receiving extra high voltage power by placing all wires underground, power is received from the main line and
impact, and supports building business backup power line to cope with blackouts.
continuity planning (BCP) in the event of a - Equipped with a coge!wer.a.tion Sjﬂe-l.ﬂ fueled F:I}' natural gas and an el.nergean power generator fueled by heavy oil
= 24-hour remote monitoring at multiple locations and emergency assistance

conditioning over an area, enables energy

equipment and power generation and waste

heat utilization by gas cogeneration,

Reduces energy costs and environmental

disaster.

12
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Okinawa Electric Power Co., Inc. Company Profile, Efforts to Expand the
Introduction of Renewable Energy in Small Power Systems o

Company Name  Okinawa Electric Power Co.,

Inc. ® The Okinawa Electric Power Group is promoting the introduction of solar and wind power
Baa:hﬁfm T generation from the perspective of global warming countermeasures and cost reductions on
: remote islands.
Head Office: Urasoe City, Okinawa ps
Capital stock 7,586 million yen R nfpt mdei R j1f XtdwIjr texpfyts Ughy \\ MEyjwer f oofsi R L XjyTir taxpEyts Uedhy
Mo.of employess 1536 -~ ¢ =
i No.of  Authorized
g Category power maximum
= plants output{kW)
‘% steam power 5 1.629,000
E gas turbine 5 326.000 .3
o ; e
=
E internal combustion 13 jgazey | * F ESS PN xndwat| jwljsiwyts Kimye | Sxmaf@ilts
) faovi thE55E5S mimEwixa ; . . I ..
T F 9E55pY, S EX gfyjw omogfe 1y xmungoc xtfutmpzy || D0 R ’.m'.tlufj"f.’”." F;{;‘:?;m’”m:‘ : 'Lg”‘;ﬂ )
alternative en 5 2315 i wiveish- kot TEMXIX WE] | Ig9g 18] I Ty ymEy§ ¥
ergy \_ kxhnyefytrax fai hyjvejsh- kphyefyt=a _/) Jx xmagcut | jwher wisi| fod jee
Total 28 147.005 ) . . s . B . xtzdjx ymfyhisetyg] htasihydi v i 1wi fei
2 r WiwElyfog | mi vt | jwljsisfyts jvzmr jsmpr_lztyta\l nE{] q@r Wil t=
[ 5 | Number of substations 134 P ytyfatk< zaneemf (i aije
E :g mxyfgi te 9wt tyj
HE Substation Capacity T1B6MVA nn:fsix:n'l‘mf.lf] B 1y D) ERM Eyier £ Mefs11ns B L xymey
4 E . - Y-umttexhtr J y ynjxj T Mg ut | Jweer | Biut| jw| Ix
Length of transmission 1234 T Exagzyymme kfhmpe his mwtizhiiiFten {11 655+ wis | fog jsiW-
= =l zym j wis] | fag tujweyts Kewss Mesxihzp) 1120
- jaiul~3 L
Length of distribution 11.135km
' Enhancing planetary health 13
13
. .
Strengths of the Okinawa Electric Power Group
The Ckinawa Electric Power Group has gained the following strengths primarily through its experience with solar and wind
power installations on remote islands.
Htsxwehyts tkm-gui x0T tkibxjout | jwljsjefuts f=i
wie] | fod jeid-~
* We built a hybrid system that combines wind power
generation, storage batteries, and diesel power
generation on five isolated islands in Okinawa Prefecture,
. On four remote islands, we operate Retractable wind
turbines in cooperation with diesel generators,
X-ooyjr xyfgmpy fyte yjhmetd 1-kw
xr fapechfg) ut | jwecayir x
*  Achievements in technological development aimed at suppressing
fluctuations in wind power and solar power that fluctuate in cutput
*  \arious storage system introduction and operation results such as
MaS battery, lead storage battery, lithium fon battery, nickel metal
hydride battery, lithium ion capacitor, fiywheel, etc. - :
PV system in Tarama-island Na5 battery in Miyako-island
Pat | gilj tkut| jwivemr jay
r feyiefshi
* [Extensive experience and achievements in diesel generators,
renewable energy, and equipment maintenance for power systems
'We have knowledge of equipment management that takes into 2 L]
* consideration typhoon and salt damage measures, which are issues . = |
unique to tropical island regions. Imxjglisiwywr fEyjsfsh] Ioomegzytis s1y tw 13 {jgur jsy
WEIEEL B POegLn CYOEF
14
14
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SeED Okinawa LLC, Company Profile

(?/F @ Jointly established by five group companies for the purpose of

leveraging the strengths of the Okinawa Electric Power Group to develop

overseas business.
5eED Okinawa

@ Realization of a low-carbon and sustainable society in overseas countries,

Company name | SeED Okinawa LLC : i
particularly in the islands of Asia and the Pacific, by using the knowledge

==, "'_e“a"r“"”e“‘ 30 April ‘?‘021 - and technalogies it has accumulated in the operation of renewable energy
Location | Urasoe city, Okinawa, Japan | and grid stabilization equipment to face global climate change risks.
Capital 27 million JPY
Manager | o Sy Do o e

Toef| £ jgmudne ut | jwhtr ufs- ICA praject (2 fantgnm =1

Tpef| £ jejyih N
w{iarjsy | Delded je- T {jug e
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syisy ut | julxtgfwut | jwfei x-gir xfgyjec joid-mptizhyrs fui

L] I yfiem fyetn
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NEXTEMS Company profile, initiatives with Okinawa Electric Power Co., Inc. and affiliated compam’eJ

VINEXTEMS

HBHEN RIATLI

i hipt=W ko P LI Lo
Fumnl—¥ i ¥ Iw ] Sy

pre.
3 ufn

® A company based in Urasoe City that sells photovoltaic
power generation systems, storage batteries, eco-
cutes, and other equipment, and is involved in the

.

O pen, —

d stration of t itori d control of 5 = & i
Tam‘.:m ration of remote monitoring and control o -
distributed power sources and controllable loads. H VTN __w"_"" VT BEMS: MEMS: FEMS VTN B
- o
® The company aims to demonstrate and establish an tar—] | = : PR -

area aggregation system that uses renewable energy
as its main source of power while balancing supply

i — - 1 T % T
o [sve
40 NP fite
and demand on a grid-wide basis and allowing for MW
Hewiwy S - B

. . BESS (BEMS+BCP+VPP)
flexible demand formation.

® The company’s complex energy services, which include
the installation of solar power generation and Eco-
Cute in homes owned by third parties, the sale of
electricity for private consumption and hot water heat,

L1 PR
R s PV

4
% MMEC |

and the trading of PV surplus power to Okinawa = -

Electric Power Company, won the Minister of Economy, Q (HEMS) PY4EQ+BESS+EY (HEMS+VPF)
Trade and Industry Award (Advanced Business Model seeijmpaty I e ey, i
e P E11LEyte by st |
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NEXTEMS and Okinawa Electric Power Group
Efforts to expand the introduction of renewable energy in small-scale power systems on remote jslands |

Regional Microgrid Construction Project in Kurima Island, Miyakojima City

® A consortium consisting of NEXTEMS, Okinawa Electric Power Co., Inc.,
Miyakojima Mirai Energy Co., Ltd., and Miyakojima City has started a
“microgrid (MG)" project since 2020, aiming for local production and local
consumption of renewable energy on Kurima Island (Miyakojima City).

@ Install solar panels and storage batteries in each household on the island.
When the amount of electricity generated exceeds demand, the storage
batteries are charged, and when the amount falls below demand, the storage

batteries are discharged.

R hwt 21wl X~207j T

Jr juljsh~
. . Tpije R nfpt R énTejul ~ Sjlyvir jx
® Achieved 100% power supply using only solar power and ,.xm; v R
storage batteries. For the first time in Japan, it was confirmed
that the system can be operated on an actual power system g
connected to ordinary homes. Q) Air ﬁf’
rnipt PREES g
Mofai xmr mﬁ* 4 w nn..w
RESP RESP
RdweAwi fujf
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Okinawa Electric Power Group's Efforts to Introduce Renewable Energy Outside the Region

Introduced a retractable wind power plant to the Kingdom of Tonga

Introduced five retractable wind turbines to the Kingdom of
Tonga in 2019 and contributes to saving 1.5 million TOP per
year (equivalent to about 75 million yen in Tonga pa‘anga) in

e i fuel costs for existing diesel power plants R
Fietractable wind turbines X-3yr Lo TEEs 5l
[

T fmy]sfah] geaml
e "l"

sh

Ufhreh Wjlics M-qwi Ut | jwLisjwfuts X-xyjr Wwkizhyts Uwghy-OMHF .

» Supporting appropriate operation and maintenance of diesel generators in Fiji, Tuvalu, and Kiribati based
on the status of renewable energy introduction. In addition, we will support the introduction and
operation of renewable energy for grid stabilization, and promote the introduction of hybrid power

generation systems.

% Conducting surveys to assess the potential for introduction of renewable energy and to identify technical issues

for the purpose of decarbonization and strengthening resilience on remote islands with isolated environments.
Enhanci health 18
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JICA Okinawa Organization Profile, Training Achievements at Okinawa Electric Power Co., Inc.

® JICA Okinawa was established in Urasoe City in 1985 and is engaged in international
... ) cooperation projects utilizing Okinawa's technology and experience.
JICA ® JICA Okinawa accepts approximately 400 government officials, engineers, and others annually,
and offers a variety of courses that take advantage of Okinawa's characteristics (island
characteristics, subtropical climate, and uniqueness).
® |n 2013, Okinawa Prefecture and JICA Okinawa concluded a partnership agreement, the first of
its kind in Japan at the prefectural level.
® Since FY1982, JICA has accepted 13122 trainees from 164 countries, including 121 from Palau.
(As of July 2022, two Palauans are currently undergoing training)

JICA Subject-Specific Training "Power Distribution Network Development (A)" Course

Since Fr2003, Okinawa Electric Power Company has accepted this training as part of this JICA
program every year, introducing power distnbution technology and power distribution facilities
through lectures and practical training, aiming to reduce power distribution loss, improve power
quality, and promote rural electrification in developing countries. , to improve the skills of engineers

who play a leading role in each country.

. Until 2022, the 19th time, 181 people from a total of 51 countries have been accepted, of which 6
Ingmgzyts sjy] tw } p ) .
15 {jq:'l.lr jsywEEEL fYOIHF people from Palau have received training at Okinawa Electnic Power Company.

Erhancing planetary heafth 19
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Current stage

Frr tkhny2athn~ htgfgtwiyis uwghy

Accelerating decarbonization measures such as the introduction of renewable energy through
planning by local governments.

Through collaboration, we will increase opportunities to provide technology, knowledge,
investment, etc. of companies located in Japanese municipalities (Urasoe City).

We will maximize the feasibility by obtaining Japanese subsidies and support funds.

During the research period of up to three years, we will identify specific projects and create an
implementation plan.

City-to-city collaboration project (Max 3 years)

xfl]
N jsylinfyis tk Hwifusl fs
utyjsyfg Ir ugr jSyEWis xymehyzwj

A

B to B scheme andy/or Japanese fund project}CM, etc)
N ugir jsyfurs xyf

% {jxr js
Kmfshmel

Potential survey by technology-holding companies in Urasoe City (Okinawa Electric Power, Nextems)

Introduction of policy initiatives in Urasoe City, exchange of opinions, support for planning in Airai

Enhanci thealth 20
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Reference material 3 Regarding measures to spread renewable energy

-

Sustainable Initiative to Deploy Renewable
Energy in Island Regions

. 7, The Okinawa Electric Power
(f SekD Okinawa ,“" Company, Incorporated

e —

Overview of Okinawa Prefecture and OEPC
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= 160 islands scattered over a sea area spanning about 1,000 km east-west and

about 400 km north-south.
= OEPC supplies electricity to 37 inhabited islands including Okinawa main island.

Okinawa Prefecture ) o )
. Renewable Energy installed capacity in Okinawa
Population 1,451,676
No. of Households 608,753 PV 430,000KW
Area 2281 km? Wind power 14,000kW
Climate Subtropical As of September 2022
Copyright © The Okinawa Electric Power Company, Incorporated. All Rights Reserved
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Main Point of Today's Presentation / 2

- Generation in 2019 Gl !
® Palau has set a challenging goal of 45% Non-renwable & a7

renewable energy deployment by 2025. Henewatle

t |}'I’|'0 and maring

® However, the current deployment rate is
only about 3% as of 2020.

1y
Geothermal

Tolal a5 100

D0 MO N

Source:Palau _Energy Profile IRENA, 2021

Okinawa Electric Power Company (OEPC) Group Initiatives

& For the past 30 years, OEPC has worked on the deployment of renewable energy in
isolated grids in island regions with environmental conditions similar to those of Palau.

® OEPC Group can confribute to achieving Palau's goals through its experience, know-how,
and execution capabilities.

Copyright @ The Okinawa Electric Power Company, [ncorporated. All Rights Resened

¥

Step-by-step advancement to achieve renewable energy deployment
targets 3

(Initiatives by power producers)
STEP1 :""“a“'ﬂl'i'::ﬂ? ot Select renewable energy sources suited for
eployment Phase the site considering current use of land, 53

natural environment, and other factors ‘#‘

(Initiatives by power producers as well as
transmission and distribution system operators)
-Work on initiatives to increase the utilization rate
of renewable energy sources deployed by power
producers

STEFP 2 Renewable Energy Utilizati
Improvement Phase (1)

p— _ (Initiatives by consumers)
.Rn"::;::::"'i“;'hgzeu;]mm" -Work on initiatives to expand the utilization of
distributed renewable energy by consumers as %

efforts to deploy and further utilize renewable .- =
energy while reducing the impact on grids i Ly

e L T — [Colla_bor_ativ,e effort between power producers, transmission
Utilization Phase and distribution system operators, and consumers.)
-Efficiently operate grids where diesel power generation,
renewable energy power source, and consumer facilities are
integrated
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( Initiatives by power producers )

® [arge-scale PV is expected to increase its output during the daytime only. (The power output
decreases in winter.)
The ideal method is the best mix with wind power generation, which is expected
to generate power stably even at night and in winter.

STEP1 Renewable Energy Source Deployment Phase /l—‘
4

® Palau is blessed with abundant wind resources, but like Okinawa, damage by typhoons and
others may cause conventional wind turbines to suffer low operation rates and high repair
costs.

® [sland regions face challenges including the difficulty in securing large cranes necessary for
the construction and maintenance of conventional wind turbines and in maintaining and
managing them with local personnel.

o
ﬂ\rea.Eemand olar: Powear "' 1
o ., §ensration dunngy 1 ~
= ~gaimeony ¢ |
1 \\q_ _.—f 1
1 - 1
1 )
Might | : HNight
I 1
01323456780 WIIIIIMILEITIS1930213220 Tmr buckled duemwphoon Blade bmken hv t)l'ph[x:ll'l

L

Tiltable wind turbines that can cope with typhoons and can be
maintained in island regions are an effective solution.

STEP1 Renewable Energy Source Deployment Phase
(Initiatives by power producers) 5

Use of Tiltable Wind Turbines

& The power generation with tiltable wind turbines deployed by OPEC is
an innovative method that solves the challenges island regions face.
=+Can be tilted nearly 90 degrees fo avoid fyphoon winds

=No large cranes required for construction; can be installed on hilly terrain

=Maintenance can be performed at ground level by tilting the wind turbine

=Reduction in typhoon damage leads to lower repair costs and higher
operation rates

® OEPC has installed seven units on outlying islands in Okinawa Prefecture S >
(totaling 1,715 KW); in 2019, it installed five units in the Kingdem of Tonga i
(totaling 1,375 kW). Cge=i® Y

® Past wind surveys indicate that wind conditions are relatively good in the / ﬁ
northem part of Baheldaoch Island; however, the capability of the grids is

an issue.
® Since there is a plan to increase grid capacity on the island, the
deployment of tiltable wind turbines is worthy of a feasibility study. nstalled Unite
nstal n

Tiltable WT Population Miax
Demand
Aguni 689

Tilted wind turbine

| Tongatapu Island -

Z75kW =5
. 245kWx 1 7.6kni 800kwW
~ Minamidaito  245kWx2 30.5kni 1,257  1,900kW
e — 245kWx2 19.8knd 1,000  1,200kW

Hateruma 245kWx2 12.7kni 496 800kW
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STEP2 Renewable Energy Utilization Improvement Phase (1)
(Initiatives by power producers, transmission and distribution operators) 5]

* Renewable energy penetration gives rise o the following challenges in grid operation:

® Restrictions fo renewable energy output due to the low-load

limits of diesel generators (DiG) ]

When renewable energy output increases, DG output must be a

reduced fo balance the supply and demand. DGs cannot . i

operate below the low-load limit for mechanical reasons, forcing |, JEREERE L | oo e ame |

consfraints on surplus renewable energy cutput. £ powar oulput goss up) 5?' ST
‘E a Diecal Gensrzior 'ﬁ f]__ —L. ]’ |

® Risk of widespread power outages due to reduced inertia g Eﬁﬁm

Renewable energy penetration leads to reduction in the number )

of operating DGs, which lowers the inertia in the power o LB T

grid. If a grid accident occurs under low-inertia conditions, oo Emmmpmmnmn

generators may not be able to attain the target frequency, —

resulting in a wide-area power outage. (Batteries do not provide i 'El ot S

inertia.)

@ Failure of protection mechanisms during accidents
Less generators in operation means less shori-circuit
capacity. This can cause protection mechanisms (relays) to fail - '::::,‘_:;,",,"'

and accidents to go undetected. s k] (s e

Sournce: Agency for Matural Resources and Enargy: Study on
Achiesing Carbon Meutrailty in 2050  (December 21, 2020)

|

An effective solution is to introduce a grid stabilizer that can maintain
grid inertia while maximizing renewable energy utilization rate.

STEP2 Renewable Energy Utilization Improvement Phase (2)
{ Initiatives by power producers, operators of transmission system and substations) 7

Maximizing energy efficiency with Motor-Generator Sets (MG Sets)

® The surplus renewable energy is used to charge batteries, alleviating restrictions on
renewable energy output.

® Can be used as an alternative to diesel generators and is capable of preventing reduction in
inertia and shori-circuit capacity.

® On Okinawa's Hateruma Island, the combination of MG set and tiltable wind turbines
achieved 100% renewable energy operation for 10 days.

Diesed Generator

[ pes | [ pe7 “oos | [ oos | [(oeio Diatcten
150w | | 150w ook | | 2soow | | 300k

I E.5K Bus I

e

Swchones & R =" [ =rmny [y
~ L [z-tm:w]lz:ww_
(=M o

S0 - 1, 500kiVh
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STEP3 Renewable Energy Utilization Improvement Phase (2} (Initiatives by cnnsumrs/ 3

w

¥* Challenges to the deployment of large-scale PVs for increased renewable energy penetration:

® Limited sites/environmental protection
Securing land in island regions is difficult. Alteration of land in
areas with a rich natural environment should be minimized.

® Reinforcement of power transmission and distribution facilities

Augmentation of transmission and distribution facilities requires
expensive capital investment.

® |mpact on power system el

The larger the renewable energy power plant, the greater the R
impact on the grid, causing power shortages in the event of \

- h * i

accidents.

Deployment of self-consumption renewable energy facilities is an
effective solution in the phase where the promotion of initiatives by
consumers is required, which will lead to reduced investment in grids.

STEP3 Renewable Energy Utilization Improvement Phase (2) (Initiatives hyoonsuners:/ g

Establishment of Palau-Style Third-Party Ownership Model (PV-TPO) %

® FEstablish a Palau-stvie self-consumption third-party ownership model (FV-TPQ) in which roof-mounted
PV's are installed on homes and commercial faciliies and operated by a local operator in Palau.

® Users do not bear the cost of equipment installation

® For facilities requiring high energy security, batteries can be installed to supply power during outages
caused by typhoons or other disasters. (Ensures resilience.)

® [n Okinawa, this service is currently
being provided to private companies,

residences, and public facilities Service Overview
(schools) with the cooperation of the
local government. Qnm MBS
lff‘
soyy-3-5
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STEP 4 Renewable Energy Full-Utilization Phase
{Collaborative effort between power producers, operators of transmission system and distribution, and 10

Establishment of a Palau-Style Aggregation Model

= After a certain degree of installation of renewable energy facilities through PV, wind power, PV-
TPO, etc., it is necassary to move to a phase in which power producers, transmission and
distribution system operators, and consumers will cooperate to adjust supply and demand, and
use renewable energy facilities wisely.

» Based on the outlook for the introduction of renewable energy facilities in Palau and trends in
demand, we will work together to develop a Palau-Style aggregation model.

e [orermr |
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Example: Conceptual Image of the Okinawa Model
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Summary (What SeED Okinawa can do to assist) / 11

STEP 1 Renewable Energy Source + Introduction of tiltable wind turbines taking into account
Deployment Phase Palau’s climate characteristics as the best mix of large-scale
PV and wind power generation.

Intreduction of grid stabilization measures that cannot be

STEP 2 Renewable Energy Utilization handled by storage batteries, such as MG sets.
Improvement Phase (1)

A Utilization of limited space, building and structural
STEP 3 ® ble Energy Utilization v
;::,::m!mph,“ 2 characteristics of Palau, and establishment of a Palau-style
self-consumption third-party ownership model (PV-TPO) .

STEP4 Renewable Energy Full Implement a Palau-style aggregation model with PPUC
Utilization Phase and consumers working together.

Plan for Achieving Renewable Energy Deployment
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As a pioneer in expanding the renewable energy in o I
island regions, OEPC group will work together to Diesel =/ -
develop a scheme for sustainable use of renewable o Aggrgaten
energy in Palau, including O&M and human resource T A
development. - o =i J

2020 2025Target

-
11

74



	1. Background, Purpose and Implementation Structure of This Project
	1.1. Background and Purpose

	2. Commercialization Plan Consideration
	2.1. Overview of Palau and Climate Change Countermeasures
	2.2. Urasoe City, Climate Change Countermeasures and Relationship with Palau
	2.3. Introducible Technologies and Survey Results
	2.3.1. Third-party Owned Solar Panel and Storage Battery Free Installation Service (PV-TPO)
	2.3.2. Tiltable Wind Power Field
	2.3.3. Introduction of Highly-efficient Air Conditioning and Hot Water Supply Equipment in Commercial and Public Facilities
	2.3.4. Grid Stabilization Field in Anticipation of the Proposed Technologies/Services
	2.3.5. Policy Recommendations

	2.4. Intercity Collaboration Activities
	2.5. Future Activity Policy

	空白ページ



