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Disclaimer

The information provided in this document is for informational purposes only and is not intended to be a source of advice
with respect to the materials presented. PEl does not guarantee the accuracy of the data included in this publication and
accepts no responsibility for any consequence of their use. To the maximum extent permitted by law, the publisher and
authors disclaim any and all liability in the event any information contained in this document proves to be inaccurate,
incomplete or not up to date.

The mention of specific companies or products of manufacturers does not imply that they are endorsed or recommended
by PEl in preference to others of a similar nature that are not mentioned.
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Executive Summary

Globally, there has been a growing support for the use of distributed renewable energy systems
(DRESs) to achieve universal energy access for the remaining unserved and underserved
communities. Besides providing home electrification, DRES is also deployed for community
applications focusing on both productive uses by households, and small to medium enterprises,
as well as for social services including health and education, among others.

In the Philippines, numerous DRES projects have been implemented by and/or supported by the
government, the private sector, non-government and community-based organizations, bilateral
and multilateral development organizations, and philanthropic organizations.

This Compendium of Distributed Renewable Energy Systems in the Philippines is a compilation of
selected DRES projects that have been implemented in the country and was prepared to serve as
a tool to inform, create awareness and engender support and interest in the implementation of
DRES. The Compendium presents a broad spectrum of experiences from which insightful lessons
can be learnt and applied to ensure successful and sustainable DRES implementation.

Key observations and conclusions from the DRES projects featured in the Compendium are:

e DRES projects are not new to the Philippines. Small-scale community-based DRES projects
have been bringing energy access to remote communities since the early 1990’s.

e Government can utilize DRES to expand limited services in small islands and replace the
massive use of fossil fuel in areas operated by the National Power Corporation-Small Power
Utilities Group (NPC-SPUG).

« Community-based approaches are most applicable in very remote, isolated communities
and the NGOs, POs are successful in using this approach. These efforts must be recognized
and supported.

o Grants and subsidies from government and international development organizations have
played a significant role in increasing the deployment of DRES. These financial assistance
packages were critical in bringing down the cost of electricity to affordable levels for
marginal communities.

e The provision of sufficient and reliable 24 hours electricity access can help alleviate poverty
and achieve inclusive growth.

e Collaborative action among government/LGUs, the distribution utilities, private sector and
local communities has been proven to accelerate DRES implementation.

o DRESs are generally small projects and mostly implemented by small players such as NGOs,
small private companies, and electric cooperatives. These players must be given sufficient
support to reach the country’s last mile with energy services they deserve.

e Implementing DRESs is not easy and needs the appropriate policies, designed for market
expansion, to be carried out. To encourage investors, regulatory policies and procedures
must be simple, clear and flexible enough to allow for adjustments necessary to address
local conditions.

e DRESs can be used in cross-sectoral applications to improve such sectors as health,
agriculture, education, water, and transportation.






he archipelagic geography of the Philippines with its 7,641 islands poses enormous
challenges to the national goal of total electrification. Based on the National Total
Electrification Roadmap, as of June 2023, the household electrification level is 91.1%
with 25.3 million households served versus the estimated potential households of
27.7 million based on the 2020 Census on Population and Housing. For the rest of 2023, the
estimated unserved households are at 2.4 million and 3.7 million more households are to be
reached between 2024-2028. Of these 3.7 million households, 1.3 million are in the of f-grid areas’.

Generally,the government has two approaches for the electrification of unserved and underserved
areas,i.e.,extend the existing grid, orinstall diesel generators. Both approaches are now considered
problematic. Extending the grid to a remote area burdens the existing customers and makes the
system more vulnerable. Furthermore, diesel generation is now prohibitively expensive given the
sharp increases in fuel cost, not to mention its negative effect on climate change.

Nevertheless, these practices persist.

For off-grid small island communities, the government continues to install diesel generators
through the NPC-SPUG to bring energy services to these communities even for just limited hours.
For remote communities located on main islands, the electric cooperatives extended distribution
lines. Both approaches receive assistance and/or subsidies from the government to offset fuel
and infrastructure costs.

Globally,there has been growing support for the use of renewable and indigenous energy resources,
as an enabler for economic development and to help arrest the worsening climate change and
improve climate resiliency.

For remote, off-grid areas, distributed renewable energy systems (DRES) are increasingly being
used to generate electricity at or near locations where it will be used, either as a single structure
or part of a microgrid. Populations that are not served through grid connections or extensions
can obtain access to electricity through DRES solutions using solar photovoltaic (PV), bio-power,
hydropower mini-grids and stand-alone solar photovoltaic (PV) systems. DRES is considered as
an effective, established solution for providing energy access and has served some 150 million
people around the world in 20192

Many developing countries are therefore adopting and strengthening their competencies in
implementing DRES to achieve universal energy access and foster inclusive economic growth.

In the Philippines, humerous DRES projects have been implemented through the NPC-
SPUG, the private sector, non-government organizations (NGOs), and community-
based organizations (CBOs). The NGOs and CBOs that initiated small scale electrification
projects in many areas using indigenous resources, particularly hydro resources,
received support from international development groups and organizations. Not all
of these projects are considered sustainable, but it is important to draw lessons from
their experiences.

l S W e e e

1 Department of Energy. 2023-2032 National Total Electrification Roadmap. Manila.
2 REN21.2020. Renewables 2020 Global Status Report. Paris.


https://www.doe.gov.ph/announcements/2023-2032-national-total-electrification-roadmap
https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf

This compendium of DRES projects in the Philippines is the product of
research, investigation, and proponent interviews carried out by Preferred
Energy, Inc. (PEl) in accordance with its aspiration to increase 24/7 energy
access in remote, off-grid areas through the deployment of clean energy
systems. The project is a timely initiative that aims to contribute to the
country’s efforts of total electrification and to demonstrate the country’s
commitment to the Paris Agreement.

This compilation puts together the selected DRES projects that have been
implemented in the country to serve as a tool to inform, create awareness
and engender support and interest in the implementation of DRES.

The dissemination of information regarding DRES in the Philippines is
deemed necessary and useful for individuals, companies, investors,
funding agencies and institutions, including national and local agencies for
the development of policies that would accelerate DRES implementation.

The projects featured in this Compendium include those that provide
energy for (i) household electrification for lighting, cooking and other
household activities and (ii) community applications, focusing on both
productive uses such small-medium enterprises and for social services
such as health, education and others in remote and off-grid areas.

Various multilateral and/or bilateral organizations and international
philanthropic groups have provided either technical and/or financial
assistance in implementing DRES projects of the government, the electric
cooperatives, NGOs, non-profit organizations (NPOs), and CBOs. Their
valuable contributions are cited in the report.

The projects are grouped and presented based on the type of DRES and
their implementers and highlight the different business models adopted.

After this introductory section, the second, third, and fourth chapters
enumerate the various DRES projects implemented by government, the
private sector, CBO, NGO and NPO focusing on off-grid applications for
energy access and productive uses.

Finally, chapter five presents the conclusions and recommendations
based on the research findings, highlighting the gaps and ways forward to
facilitate the deployment of DRES projects for the benefit of the country’s
unserved and underserved populations.










he government has the fundamental role of developing and implementing policies,
strategies and programs that would bring electricity services to the remaining unserved
and underserved communities in the country while prioritizing the use of indigenous and
renewable energy resources.

The passage of the Renewable Energy Act of 2008 underscored the country’s policy to utilize its vast
natural resources to address its energy access needs and to attain energy self-sufficiency. This law
has been complemented by the recently approved Microgrid System Act of 2022, which mandates
the provision of electricity services, not just on a limited level, but round-the-clock to bolster inclusive
and sustainable economic growth in the country’s unserved and underserved communities.

These two major policies have given impetus to the adoption of renewable energy technologies
and DRES for off-grid deployment by government agencies and institutions.

Thus, at the national level, the NPC-SPUG has initiated and planned the use of indigenous and
renewable energy through the hybridization of its fossil-based generation facilities in off-grid areas.
Some local government units have also started using indigenous energy sources, particularly hydro
power, to provide electricity to residents in areas far from existing distribution networks.

DRES have also been adopted by other sectors in the government, such as those engaged in
agriculture, education and health. The cross-sectoral applications of DRES are bankrolled by
national government funds and for some, in partnership with the private sector, oftentimes as
part of the companies’ corporate social responsibility (CSR) programs.

2.1 Household Energy Access

211 Limasawa Solar PV with Energy Storage System-
Diesel Hybrid Power Plant

Limasawa Solar PV with Energy Storage System-Diesel Hybrid Power Plant. (Photo: National Power Corporation)



The NPC-SPUG is a government-owned and controlled entity mandated to perform missionary
electrification or powering the farthest islands in the archipelago. The NPC-SPUG pursued the
development of the Limasawa 120 kilowatt peak (kWp) Solar PV-Diesel Hybrid Power Project on
the historic Limasawa Island. This is NPC-SPUG’s first attempt to hybridize its diesel-powered
generators with solar PV, a showcase of the use of renewable energy for off-grid operation.

The NPC-SPUG generates electricity and supplies electric power to the Southern Leyte Electric
Cooperative, Inc. (SOLECO) that distributes electric power to households and other establishments
on the island.

Previously, NPC-SPUG used expensive diesel fuel to run its power plant to provide electricity to
1,200 households, 24 hours a day. The tariff for both true cost generation rate (TCGR) and subsidized
approved generation rate (SAGR) are regulated by the Energy Regulatory Commission (ERC). Since
the TCGR is usually higher than the SAGR, the NPC-SPUG receives a subsidy from the government’s
Universal Charge for Missionary Electrification (UCME) fund to subsidize the operation of the diesel
generator and partially cover the cost of electricity generation to make it affordable to consumers.

With the installation of the solar PV diesel power plant, the NPC-SPUG has been able to reduce
costs of their operation. This has resulted in a lower tariff to consumers. The economy of the island
is expected to grow as local leaders and the community develop new businesses, particularly eco-
tourism with the picturesque beaches and historic sites on the island as the main attractions.

Project Location Province: Southern Leyte
Municipality: Limasawa Island
Energy services prior NPC-SPUG diesel power plant provided 24-hour electricity
to the project service to 1,200 households
Project Purpose e« Expand electricity services to about 6,000 households
and Beneficiaries (based on 2015 Census) on Limasawa Island;

e Provide electricity services to new and proposed eco-
tourism establishments

e Lower electricity cost owing to reduced operation of the
diesel power plant

Microgrid Solar PV System 120 kWp solar PV

Technical Specifications 120 kilowatt hour (kWh) energy storage systems
863 kilowatt (kW) installed capacity diesel power plant
Supported by an energy management system

Start of Operation February 2020
Project Cost P54 million
Funding Source National Government Budget-NPC General Appropriations

Act (GAA)




Project Lead Implementer

NPC-SPUG

Remarks

The Limasawa 120 kWp Solar PV-Diesel Hybrid Power Plant’s
operation resulted in the following benefits:

e« Reduction in electricity costs by an average of
P0.97 per kWh

e Generated fuel savings of about 39,000 liters of diesel with
an estimated amount of P1.2 million at P32.02/liter by
December 2020

¢ Reduction in carbon dioxide (CO,) emissions at around
102,000 kilograms (kg) per year

NPC-SPUG plans to duplicate the Limasawa Solar PV-Diesel
Hybrid Plant in:

e Cuaming, Bohol (55 kWp)

o Palumbanes, Catanduanes (40 kWp)
o Sabtang, Batanes (250 kWp)

o Itbayat, Batanes (250 kWp)

Key Contact Persons

Rene B. Barruela
NPC-SPUG, Vice- President
rbbarruela@napocor.gov.ph
(02) 89261837

Timoteo T. Diacor

NPC-SPUG-Visayas, Department Manager
ttdiacor@napocor.gov.ph

(032) 4222320

References

https: //www.napocor.gov.ph/index.php/services/dmd/35-press-
release/753-npc-signifies-bid-for-more-solar-hybrid-facilities-
in-its-spug-areas

Source: Compiled by PEI

2.1.2 Micro Hydro Power Plant in Capintalan, Nueva Ecija

The development of the Capintalan 50 kW Dragonfly Micro Hydro Power Plant (MHPP) is
a very good example of the LGU and the community working together to achieve the goal of

providing electricity access.

The Carranglan LGU led the development and construction of the Capintalan 50 kW MHPP with
initial technical assistance from the Philippine Rural Reconstruction Movement (PRRM) and a
financial grant from the British Embassy.


mailto:rbbarruela%40napocor.gov.ph?subject=
mailto:hsgalang@napocor.gov.ph
https://www.napocor.gov.ph/index.php/services/dmd/35-press-release/753-npc-signifies-bid-for-more-so
https://www.napocor.gov.ph/index.php/services/dmd/35-press-release/753-npc-signifies-bid-for-more-so
https://www.napocor.gov.ph/index.php/services/dmd/35-press-release/753-npc-signifies-bid-for-more-so
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The Capintalan Micro Hydro system with a barangay MHPP operator. (Photo: IPED Fordham (Youtube))

The PRRM, founded in 1952, pioneered a whole era of rural development and local democracy in
the country. “It was the first NGO to send its workers to the villages to implement an integrated,
fourfold program of education, livelihood, health and self-governance.” The PRRM continues to
foster partnerships for sustainable development solutions.

The Carranglan LGU also initiated the formation of the Capintalan Micro Hydro Electric Consumers’
Association (CaMHECA), which, after training and mentoring, was given the mandate to manage,
operate and maintain the micro hydropower system.

The CaMHECA Board of Directors formulates and implements policies and guidelines regarding
the operation and maintenance of the micro hydro system.

The electricity tariff is designed and determined by the CaMHECA in consultation with community
members. The electricity tariff covers the operation and maintenance of the MHPP and the
fees of the barangay electrician and bill collector. Payments for use of electricity by consumers
are collected by CaMHECA. The households pay P100.00 to P150.00 per month for a 24-hour
electricity supply.

L S e e ) e

3 Philippine Rural Reconstruction Movement.


https://www.prrm.org/beginnings.html

Project Location

Province: Nueva Ecija
Municipality: Carranglan
Barangay: Capintalan

Energy services prior
to the project

No electricity access and households use traditional night
lighting such as kerosene lamps

Project Purpose
and Beneficiaries

Provide energy access to the village of Capintalan

Initially, electricity was available to 120 households
which was expanded to 160 households belonging to the
Kalanguya tribe

Capintalan National High School is connected to the
dragonfly grid, allowing students to use computers

MHPP Technical
Specification

Dragonfly Micro Hydro Power design by PRRM:

crossflow turbine with a runner of approximately 300
millimeter diameter

blades of the runner are made from standard pipes which
can be welded in simple metal workshops

generates up to 50 kW of electrical power at 220V
alternating current (AC) which can supply a local
village grid

Start of Operation

2003

Project Cost

£610,815.00: British Embassy Grant
Local funds and inputs (labor)

Source of Funding

Financial grant from the British Embassy
Carranglan LGU counterpart funding
Community contributions (labor)

Project Lead
Implementer/s

Carranglan LGU
CaMHECA

Key Contact Person

Tano

Mindanao, the barangay and project electrician

References

https://www.youtube.com/watch?v=douDYB2h2xQ
https://ashden.org/awards/winners/sitmo/
https://silo.tips/download/microhydro-in-capintalan-a-
case-study

Source: Compiled by PEI


https://www.youtube.com/watch?v=douDYB2h2xQ
https://ashden.org/awards/winners/sitmo/  
https://silo.tips/download/microhydro-in-capintalan-a-case-study
https://silo.tips/download/microhydro-in-capintalan-a-case-study

2.1.3 Luntiang San Luis Project

One of the Luntiang San Luis Project hydro power systems, the 750 kW San Luis Mini Hydro Power Plant. (Photo: Galing Pook)

The Luntiang San Luis Project is one of the projects implemented by the San Luis, Aurora Municipal
Government as part of its Greening San Luis Project, which received a “Galing Pook” award in 2017.
The Galing Pook Awards, launched in October 1993, searches, and recognizes innovative practices
by local government units that promote people’s participation and empowerment, innovation,
transferability, sustainability and efficiency of program service delivery.

The Project is composed of three hydro power systems, namely the: (i) 10 kW Dimanayat MHPP;
(i) 7 kW MHPP in Sitio Alasanay and (iii) 750 kW (up to a maximum o f 1200 kW) San Luis Mini Hydro
Power Plant. Appropriate to the project name, it also fostered protection of the watershed to
ensure the continuous supply of water for the MHPPs.

The conceptualization and development of the three MHPPs was spearheaded by the San Luis,
Aurora mayor, Mariano Tangson, who is also an environment advocate. Mayor Tangson narrated
that he first learned about the use of hydro power for electricity generation when he attended a
DOE-sponsored seminar-workshop for local government officials.

With the help of the municipal engineer, Engr. Cleo Dorothy Belen, they designed the project. The
community was consulted and later, they helped build the MHPPs, which provide both power
generation and distribution services to the member-consumers.



When the MHPPs were completed, the management, operation and maintenance of the systems
were turned over to the Dimanayat Micro Hydro Farmers’ Association. The association determined
the electricity tariff in consultation with the members of the community.

The association also collects electricity bill payments of consumers. The household’s electricity
bill is at P127.00 per month, an amount lower than the tariff of Aurora Electric Cooperative, Inc.
(AURELCO), the distribution utility that serves the province of Aurora.

The San Luis municipality, particularly its technical personnel, continues to monitor the
implementation of the project.

Project Name Luntiang San Luis Project
e 10 kW Dimanayat MHPP

e 7 kW S Sitio Alasanay MHPP
e 750 kW (up to maximum of 1200 kW) San Luis Mini Hydro
Power Plant

Project Location Province: Aurora
Municipality: San Luis
Barangay: Dimanayat and Ditumabo

Energy services prior No electricity and traditional night lighting makes use of

to the project kerosene lamps

Project Purpose e Provide electricity access to the following household
and Beneficiaries beneficiaries:

- Forthe 10 kW Dimanayat MHPP: initially 120 households,
it has now expanded to 200 households
- For 7 kW Sitio Alasanay MHPP: 78 households
e 750 kW (up to a maximum of 1200 kW) San Luis Mini Hydro:
Bought by the AURELCO and later interconnected to the
AURELCO distribution grid, thus contributing to the power
supply for Aurora province

Start of Operation ¢ 10 kW Dimanayat MHPP in 2006
e 7 kW Sitio Alasanay MHPP in 2015
e 750 kW (up to a maximum of 1200 kW) San Luis Mini Hydro
in 2012

Funding Source e« 10kW Dimanayat MHPP: San Luis Municipality funds,
barangay land where the powerhouse and weir intake (dam)
were erected and local labor

e For 7 kW Sitio Alasanay MHPP: San Luis Municipality funds,
barangay land where the powerhouse and weir intake (dam)
were erected and local labor

e 750 kW (up to a maximum of 1200 kW) San Luis Mini Hydro:
Financial assistance from Czech Republic and loan from
Land Bank of the Philippines




Project Lead Implementer e San Luis, Aurora LGU
¢ Dimanayat Micro Hydro Farmers’ Association

Remarks The MHPPs were designed and developed with technical
assistance from:

e« 10 kW Dimanayat MHPP: Central Luzon State University
Affiliated Non-Conventional Energy Center

e 7 kW Sitio Alasanay MHPP: Center for Micro Hydro
Technology for Rural Electrification of De La Salle University
for the fabrication of turbine

e 750 kW (to max 1200 kW) San Luis Mini Hydro:
Czech Republic

Key Contact Person Cleo Dorothy E. Belen
Project Manager
belencleodorothy@yahoo.com

Mariano C. Tangson

Municipal Mayor (1998 - 2007; 2016 - 2022)
marianotangson@yahoo.com
(+63)920-762-1694

References o https://galingpook.org/what-we-do/awards/awardees/
luntiang-pamayanan-bunga-ng-inisyatibo-at-aksyon-ng-
nagkakaisang-mamamayan-ng-san-luis-the-dimanayat-

micro-hydro-power-project/
o https://Igisb.Iga.gov.ph/uploads/best_practice/SLA_
GALING_POOK_1_APPLICATION_FORM_1.pdf

Source: Compiled by PEI

2.1.4 Solar PV Mainstreaming Program

The PV Mainstreaming (PVM) Program is one of the seven strategies in the Total Electrification
Plan of the DOE, which supports the electrification of remote households in the Philippines using
solar PV home systems (SHS). It involves a programmatic and utility-based approach in pursuing
sustainable off-grid electrification of dispersed unenergized areas using SHS with the franchised
distribution utilities as formal service providers.

The SHS is “mainstreamed” as an electricity service option to member-consumers of the electric
cooperatives. Each SHS consists of a solar panel, a lithium-based battery, a controller and an
appliance package including efficient lights, radio and charging ports.Once installed, the customers
pay the electric cooperative a monthly fee through “Fee-for-Service business model” utilizing a
vending management system/software consisting of (i) prepayment controller, integrated to
the SHS device with end-user unique code, (ii) vending machine and (iii) vending management
software, for operational support, maintenance, customer service, and occasional replacement of
system components.


mailto:belencleodorothy%40yahoo.com%20?subject=
mailto:marianotangson%40yahoo.com%20%20?subject=
https://galingpook.org/what-we-do/awards/awardees/luntiang-pamayanan-bunga-ng-inisyatibo-at-aksyon-ng-nagkakaisang-mamamayan-ng-san-luis-the-dimanayat-micro-hydro-power-project/
https://galingpook.org/what-we-do/awards/awardees/luntiang-pamayanan-bunga-ng-inisyatibo-at-aksyon-ng-nagkakaisang-mamamayan-ng-san-luis-the-dimanayat-micro-hydro-power-project/
https://galingpook.org/what-we-do/awards/awardees/luntiang-pamayanan-bunga-ng-inisyatibo-at-aksyon-ng-nagkakaisang-mamamayan-ng-san-luis-the-dimanayat-micro-hydro-power-project/
https://galingpook.org/what-we-do/awards/awardees/luntiang-pamayanan-bunga-ng-inisyatibo-at-aksyon-ng-nagkakaisang-mamamayan-ng-san-luis-the-dimanayat-micro-hydro-power-project/
https://lgisb.lga.gov.ph/uploads/best_practice/SLA_GALING_POOK_1_APPLICATION_FORM_1.pdf
https://lgisb.lga.gov.ph/uploads/best_practice/SLA_GALING_POOK_1_APPLICATION_FORM_1.pdf

PV installations under the PV Mainstreaming Program. (Photo: PV Mainstreaming Briefer)

The conceptualization of the PVM is based on the recognition that for many rural households
in remote locations, grid extension cannot be the solution due to extremely prohibitive costs.
Thus, for these households, the SHS is the least cost electrification option. The design of this
project benefited from lessons learned from the sustainability of solar business models from the
Philippines’ Rural Power Project, funded by the World Bank.

Under the World Bank Rural Power Project, the DOE-Electric Power Industry Management Bureau
(EPIMB) successfully piloted the concept in six electric cooperatives with a total of about
3,000 household beneficiaries. The six electric cooperatives include Busuanga Island Electric
Cooperative, Inc. (BISELCO), Bohol Il Electric Cooperative, Inc. (BOHECO 1), lloilo Il Electric
Cooperative, Inc. (ILECO II), Quezon Il Electric Cooperative, Inc. (QUEZELCO 1), Sulu Electric
Cooperative, Inc. (SULECO) and Zamboanga Sur | Electric Cooperative, Inc. (ZAMSURECO I).

For its part, the Access to Sustainable Energy Program (ASEP) under the funding support of the
European Union (EU) and the Global Partnership on Output Based Aid (GPOBA), scaled up the
implementation of PVM. It benefited a total of 40,500 households in Mindanao after it was
completed in July 2022.

The EU-ASEP PVM program is designed on best-practice output-based aid principles. The
electric cooperatives conducted transparent and competitive procurement for the supply
and installation of modern, efficient SHS including an appliance package. Bidders are awarded
packages for supply and installation based on the lowest subsidy requested per SHS unit after
installation and acceptance by the electric cooperative (owner of the SHS) and customer (user
of the SHS). The electric cooperatives that participated in the program are Bukidnon Second
Electric Cooperative, Inc. (BUSECO), Cotabato Electric Cooperative, Inc. (COTELCO), Davao Sur
Electric Cooperative, Inc. (DASURECO), First Bukidnon Electric Cooperative, Inc. (FIBECO), South
Cotobato Il Electric Cooperative, Inc. (SOCOTECO Il) and Sultan Kudarat Electric Cooperative,
Inc. (SUKELCO).



The policy and regulatory framework for the implementation of the program are already in place,
through ERC Resolution No. 17 Series of 2017, otherwise known as “A Resolution Adopting the
Rules Governing the Setting of Regulated Solar Home System Tariff for the Provision of Electricity
Service for Rural Electrification by electric cooperatives.” The said resolution sets the benchmark
tariff that the electric cooperatives will collect to support the operation and maintenance and
future replacement of the major components.

The PVM program also provided training and capacity building for electric cooperatives on the
operation of the SHS units and for the day-to-day management, especially in monitoring and
verification of systems. The household beneficiaries were also trained on the proper use of the
SHS and load management, among others.

Project Location Within the franchise areas of participating distribution utilities
Energy services prior No electricity and traditional night lighting makes use of

to the project kerosene lamps

Project Purpose Provision of electricity access to households that cannot be
and Beneficiaries connected via grid extension.

Under the DOE GAA-funded PVM project, six electric cooperative
beneficiaries with more than 11,000 households have already
installed SHS.

Under the first phase of the EU-ASEP PVM and GPOBA PVM,
10,000 households in the franchise areas of four electric
cooperatives have already installed SHS. After the second phase
was completed, a total of 30,500 households in the franchise
areas of five electric cooperatives have already availed of the
SHS service.

Technical Specification Minimum components:
e Solar panel
e Controller
o Fourlight emitting diode (LED) bulbs
e Lithium-ion batteries
¢ Vending system
e Accessories, including a torch light and a cellphone charger
e« Consumer may choose to get color TV and/or radio with
one-year warranty on parts*
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4 NEA (All Electric Cooperatives). 2016. Solar PV Mainstreaming for Household Electrification. Memorandum. 10
May 2016.



Start/Approval of the EU-Access to Sustainable Energy Project-PV Mainstreaming®

Program Grant Signing Date: May 19, 2016
Completed: July 2022
Project Cost e EU: P3,865.5 million

¢ GBOPA: £2,103.9 million
o DOE-locally funded project (GAA): P481.4 million

Project Lead Implementer  DOE, National Electrification Administration (NEA),
distribution utilities

Key Contact Person Marc Louie Olap
EPIMB - Rural Electrification Administration and Management
Division (REAMD) Chief
marc.olap@doe.gov.ph; mllolap.doe@gmail.com

References ¢ https://www.doe.gov.ph/sites/default/files/pdf/issuances/

dc_2014-07-0012.pdf?withshield=1

¢ Resolution No. 17, Series of 2017, A Resolution Adopting
the Rules Governing the Setting of Regulated Solar Home
System (SHS) Tariff for the Provision of Electricity Service
for Rural Electrification by Electric Cooperatives (ECs)

¢ https://www.nea.gov.ph/ao39/phocadownload/MEMO%20
TO%20ECs/2016//Memo0%20t0%20all%20ECs%20
-%20Solar%20PV%20Mainstreaming%20for%20
Household%?2O0Electrification.pdf

e PV Mainstreaming Briefer, DOE

Source: Compiled by PEI
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5 Global Partnership for Results-Based Approaches. Philippines: Access to Sustainable Energy Project - PV
Mainstreaming.
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2.2 Cross-Sectoral and Productive Use
Applications

The projects featuredin this section are thoseimplemented by the government’sline departments,
such as the Department of Science and Technology (DOST), the Department of Agriculture (DA),
the Department of Agrarian Reform (DAR), the Department of Health (DOH) and the Department
of Education (DepEd) which all use renewable energy.

These projects exemplify the cross sectoral application of renewable energy tchnologies for
productive uses and delivery of other social services to bring about a more sustainable approach
to improving the lives in the community. National government agencies are potential partners
of DRES project developers to deliver the multi-faceted needs of the target communities and to
catalyze economic growth.

2.2.1 Solar-Powered Water Purification System in
Dumaran Island, Palawan

Dumaran Solar-powered Water Purification System. (Photo: NEWSBYTES.PH. https://newsbytes.ph/2021/02/11/solar-
powered-water-filtration-system-comes-to-remote-palawan-island)

Dumaran island is located 34.1 kilometers (km) off the northeastern flank of Palawan, about an
hour by pump boat from the mainland.


https://newsbytes.ph/2021/02/11/solar-powered-water-filtration-system-comes-to-remote-palawan-island/
https://newsbytes.ph/2021/02/11/solar-powered-water-filtration-system-comes-to-remote-palawan-island/

Most households in Dumaran do not have access to clean water for drinking and sanitation. For
years, many families got water from deep wells which they purified using a makeshift filter made
from containers, funnel, sand and charcoal.

In 2020, the DOST provided a solar-powered purification systems¢ in a water refilling station
built and managed by the LGU in Dumaran Island. The water purification system employs two
technologies—the solar-powered water pump and the water treatment machine. The solar-
powered water pump is driven by direct sunlight and has a built-in sensing device to maintain the
required volume inside the storage tank.

Meanwhile, the water treatment machine uses reverse osmosis technology. This membrane-
filtration technology harnesses electricity. However, it only consumes little energy, so operating
costs are relatively low.

On November 2020, purified water was made available to residents for free. In 2021, the residents
started to pay a small fee for the maintenance of the facility and sustenance of its operations.

2.2.2 Renewable Energy Projects in the Agricultural
and Fishery Sector

Solar power irrigation system in Sultan Kudarat. (Photo: PhilStar)
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6 Charlotte Pizarras, et. al. 2021. Solar-powered water filtration system comes to remote Palawan island.
NEWSBYTES.PH. 11 February 2021.

24


https://newsbytes.ph/2021/02/11/solar-powered-water-filtration-system-comes-to-remote-palawan-island/

The DA and the DAR have adopted the use of renewable energy, particularly solar energy, for
various agricultural applications. Both are the lead government agencies that provide services to
the country’s farmers and fisherfolks and agrarian reform beneficiaries.

The DA and the DOE entered into a Joint Memorandum Circular 2021-02-001 for the formulation
and implementation of Renewable Energy Program for the Agri-Fishery Sector (REPAFS).” The
REPAFS 2022 - 2030, a component of the New and Renewable Energy Program, acts as the
blueprint in the effective and efficient integration and productive use applications of renewable
energy in the sector for enhanced productivity, sustainability and environmental protection.

Since 1988, the renewable energy projects implemented by various DA bureaus and attached
agencies included solar-powered irrigation systems, portable solar dryer, solar PV for tobacco
curing, solar PV for water pumping and aeration of the aquaponics, among many others. The
programmed renewable energy projects from 2022 to 2026, on the other hand, are (i) pilot
demonstration sites, (ii) enhancement of existing technologies, (iii) introduction of technology
business incubators to local manufacturers of renewable energy machinery and equipment and
(iv) capacity building activities.

The 2026 - 2030 planned activities aim to strengthen the institutional arrangements among
partner national government agencies and other stakeholders for the wider adoption of renewable
energy technologies in the sector.

The DAR implements the Climate Resilient Farm Productivity Support Project that aims to boost
the yield of farmer-beneficiaries. Under the program, DAR turns over solar-powered irrigation
systems to groups of farmers with small landholdings to cope with the challenges of farming
in remote areas and to boost the food production capability through irrigation using the power
of the sun.

2.2.3 Solar-Powered Systems for Rural Health Units

The DOH, in partnership with the DOST, is also using solar power systems to produce electricity
for rural health units in remote areas®.

In2014,the DOH in Mindoro, Marinduque, Romblon and Palawan region initially piloted three health
facilities in the island barangays and remote areas in Marinduque to determine the feasibility and
suitability of solar power systems. The solar power systems have a 150-watt (W) capacity which
can operate a personal refrigerator for 24 hours, four electric fans for eight hours, 12 units of LED
bulbs for a maximum of 10 hours and a compressor for dental equipment for six hours.
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7 M. L. Asis. 2021. DA and DOE scale up renewable energy use to boost agri-fisheries production. Department of
Agriculture-Bureau of Agricultural Fisheries Engineering. 2 December.
8 Romblon News Network. 2017. DOH-MIMAROPA Pushes for more Solar Powered Rural Health Stations.

7 August.
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Solar power system installed in Torrijos Rural Health Unit in Sta. Cruz Marinduque. (Photo: News5Everywhere (YouTube))

Moreover, each rural health unit is provided with an RxBox, a 6-in-1 portable telehealth device that
runs on electricity and allows point-of-care data capture, storage and sharing capabilities. The
device has built-in medical sensors for monitoring blood pressure and oxygen levels, assessing
the strength of a pregnant mom’s uterine contraction, and an electrocardiogram and fetal heart
monitor for monitoring of heartbeat.

To sustain the proper functioning of the solar power systems, the DOST handles the maintenance
of all electrification equipment. Maintenance of these facilities includes routine check-up, major
overhauls, and replacement of essential parts.

The DOH and DOST in the region have disseminated 750 Wp solar power systems and RxBox to
the rural health units in:

e Marinduque: Barangays Dolores and Maniwaya in Sta. Cruz; Bantay in Boac; Torrijos, Gasan,
Buenavista and Mogpog®

e Occidental Mindoro: Paraiso, Lubang and Guitna, Looc

e Oriental Mindoro: Poblacion, Baco and Poblacion, Mansalay

e Palawan: Agutaya, Cagayancillo, Dumaran and Linapacan

9 B. Caringal and E. Manaog. 2016. Saving Lives with Solar Power. DOST MIMAROPA Region. 28 December.
https://region4b.dost.gov.ph/saving-lives-with-solar-power.
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2.2.4 Rooftop Solar PV for Schools in Off-Grid Areas

Solar Panel Installations at Laiban Integrated School. (Photo: Oxfam Philippines)

In 2015, the DepEd, embarked on a program called “LightED PH"* which aims to deliver electricity
to schools particularly in geographically isolated and disadvantaged areas through conventional
and alternative sources of energy.

The DepEd partnered with the DOE and private energy companies to give off-grid schools with solar
energy sets and solar panels that will serve as a stand-alone and self-sustaining technology system
to power the school. For on-grid schools that continue to be unenergized, DepEd is collaborating
with NEA to encourage electric cooperatives to extend power lines to the service drop near the
schools’ premises.”

The “One Child, One Lamp” campaign was also launched by DepEd under the LightEd PH. It
partnered with Children’s Hour and Philippine Business for Social Progress to raise funds for solar
lamps that will be distributed to students in off-grid public schools. The Global Peace Foundation,
Thrive Solar Energy Philippines, Stiftung Solarenergie, and other organizations also collaborated
with the DepEd to provide mini-solar LED lamps that can be used for up to ten hours after three
to four hours of charging during the day.
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10 Department of Education. LightEd PH campaign aims to improve learning for underprivileged students. Official
Gazette. 31July 2015.

1 Kagawaran ng Education. Tanggapan ng Pangalawang Kalihim. 2020. Completing the First Phase of the Solar
and Electrification Program for Schools. Aide Memoire. 2 June 2020
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DepEd also launched another initiative, Project Araw-Aral™, which aims to build solar-powered co-
studying spaces in unenergized communities in the country, starting with the Laiban Integrated
School located in Barangay Laiban in Tanay, Rizal.

Laiban is a settlement of around 700 people which does not have electricity access despite being
located within the Manila Electric Company (Meralco) franchise area.

While it is just a short distance from the main highway, a trip to the barangay involves walking
on a dirt road and requires crossing several streams. Due to its remote location and poor
infrastructure, particularly lack of energy access, the school has performed poorly in the recent
National Achievement Tests. To improve the situation, the school was made the recipient of
Project Araw-Aral.

The project funded the supply and installation of 14 solar panels on the school rooftop, providing
power to the school’s computers and other appliances. The co-studying space was designed
to be a classroom where teachers can cultivate the information and computer technology
skills of students. After school hours, students can use the space to finish their homework and
do their research.

The DepEd also inked a partnership with Meralco under the latter’s school electrification advocacy
program launched in 2012.® This advocacy program is being implemented through the company’s
corporate foundation and social development arm, One Meralco Foundation. The Foundation
installs between 1 to 3 kWp solar PV equipment in schools, without access to electricity. As of
the end of 2019, the program has already brought electricity access to 245 schools across the
country’s three major island groups: Luzon: 106, Visayas: 72, Mindanao: 67.
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12 Gaea Katreena Cabico.2022. Solar power offers students in unelectrified Laiban a chance to catch up. PhilStar
Global. 11 February 2022.

13 DepEd Philippines. One Meralco Foundation Supports DepEd Video). YouTube. https://www.facebook.com/
watch/?v=266948087854433
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he government has long recognized the critical role of private sector participation in
achieving its goal of total electrification and for providing reliable 24/7 energy services
to improve the economic and social conditions of households in remote and isolated
areas in the country.

With the passage of the Electric Power Industry Reform Act in 2001, various means of encouraging
private sector participation have been introduced.

Under the law, the private sector is granted the right to act as the new power provider (NPP) to
generate power in off-grid areas and as qualified third party (QTP) to serve as power generator
and distributor in areas waived from the franchise of electric cooperatives.

Consequently, as private entities, electric cooperatives and other distribution utilities, affiliates of
generation companies and other private companies registering as NPPs and QTPs, have pursued
DRES projects.Recently, these private sector participation schemes have been broadened to allow
private entities, acting as microgrid service providers to operate in unserved and underserved
areas under the Microgrid Systems Act of 2022.

3.1 Household Energy Access

The succeeding projects are private sector-led DRES projects that support energy access in small
islands and communities with limited access to electricity. Aside from providing electricity for
lighting, some of the facilities supply power to livelihood projects. These serve as anchor loads to
contribute to the viability of the systems.

3.1.1 Romblon Electric Cooperative, Inc.
Decentralized Renewable Energy System Projects

The Romblon Electric Cooperative, Inc, (ROMELCO) has a franchise covering seven towns and 107
barangays on the island province of Romblon.

Itisthe frontrunner,among electric cooperatives,in demonstrating and utilizing various renewable
energy technologies in pursuit of its mission to bring electric power for all its member consumers.
Its vision is to achieve 90% share of renewable energy in its energy mix. Thus far, ROMELCO has
developed several DRES projects including:

e 1,350 kW Cantingas Mini Hydro Power Plant

e 30 kW Cobrador Solar Hybrid Power Plant

e 900 kW Wind-Diesel Hybrid Power Plant

e 200 kW Grid-Tied Distributed Solar Rooftop Installation
e 22 kW Biomass Gasifier Power Plant*

14 R. Fajilagutan. 2022.. Renewable Energy Project Development in Off-Grid Areas. Presentation for the st Clean
Energy Finance and Investment Consultation Workshop: “Unlocking finance and investment for clean energy
in the Philippines”. Manila. 31 May-1June.




Project profiles of the first three DRES projects:

1,350 kW Cantingas Mini Hydro Power Plant

ROMELCO’s 1,350 Wp Cantingas Mini Hydro Power Plant. (Photo: Romblon Electric Cooperative, Inc.)

The 1,350 kW Cantingas mini hydro power plant is ROMELCO’s first initiative to develop its local
renewable energy resources to augment inadequate and expensive power supply on Sibuyan
Island, one of the islands within its franchise area.

Originally developed as a 900 kW mini hydro power plant, the project’s capacity has been
expanded to 1,350 kW and now supplies about 90-95% of the power requirement of Sibuyan
Island.® The Sibuyan diesel power plant operated by NPC-SPUG supplies the rest of the power
requirement of the island and augments power supply during peak periods.

A special project vehicle, the Cantingas Mini Hydropower Corporation, was originally established
in partnership with a hydropower expert, Manuel Vergel and some individual investors, to own,
manage, operate and maintain the 1,350 kW Cantingas mini-hydro power plant.

Today, the Corporation is 99% owned by ROMELCO as its subsidiary company.
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15 Department of Energy. Romblon Energy Plan 2018-2040.
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Project Name

1,350 kW Cantingas Mini Hydro Power Plant

Project Location

Province: Romblon
Municipality: Sibuyan Island
Barangay: San Fernando

Energy services
prior to the project

e NPC-SPUG generates power via the Sibuyan diesel
power plant

e Limited time electricity services

e Daily 12-hour blackouts due to limited and unstable power

supply

Project Purpose
and Beneficiaries

e Contribute to the power supply on Sibuyan Island

e Provide 24-hour stable electricity supply to more than
11,000 households in Sibuyan Island

e Reduce electricity rate to consumers from #30.00/kWh to
about P6.37/kWh

e Catalyze development of eco-tourism on Sibuyan Island

e Contribute to climate change mitigation and power
supply resiliency

MHPP Technical
Specification

Run of River Mini hydro

Net head: 49.5 meters (m)

Turbines: 3 x 450 kW Francis Turbine

Weir: Height-2m; Length - 20m; Elevation: 102m above sea level
(ASL)

Surge Tank: Diameter-8.0m, Height-9.0m; Elevation- 95m ASL
Penstock: Length - 100m

Start of Operation

February 2010; additional capacity 2015

Project Cost

P172 million

Source of Funding

o Development Bank of the Philippines
« NEA
e Rural Electrification Financing Corporation

Project Lead Implementer

Cantingas Mini Hydropower Corporation/ROMELCO

Key Contact Person

Rene M. Fajilagutan, General Manager, ROMELCO
Romelcoinc1989@gmail.com
+63 9209009426

References

o https://www.worldbank.org/en/news/feature/2011/03/18/
philippines-hydro-power-injects-diversity-sibuyan-islands-
economy

e Failagutan, Rene. Charge to the electric cooperatives: A
Strategic Paradigm Shift as a Matter of Survival, Training on
Renewable Energy (A PowerPoint Presentation)

Source : Compiled by PEI
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30 kW Cobrador Solar Hybrid Power Plant

Cobrador Island 30 kWp Hybrid Solar PV Mini-Grid Power Plant. (Photo: ROMELCO)

The 30 kW Cobrador Solar Hybrid Power Plant is supported by the Korea Energy Agency and
the Asian Development Bank (ADB) in cooperation with the NEA, to pilot test and demonstrate
the technical feasibility of hybridizing fossil-based power generation by electric cooperatives
in the Philippines.

The project upgraded the original 15 kW diesel generating plant that provided eight hours of
electricity service to the island. By hybridizing the diesel power plant with solar PV, ROMELCO was
able to expand its services on the island to 24 hours.

The project showcases the implementation of hybrid DRES in the country. As designed, power is
sourced from the solar PV during the day and excess power is stored in batteries for night-time
use. The diesel genset augments power supply during peak hours and whenever stored power is
depleted. ROMELCO operates and maintains the hybrid solar PV mini-grid.

At the time of its commissioning, the project was able to deliver power to the community at a
reduced rate of P15.00/kWh, 50% lower than the original rate using its diesel genset.

However, electricity demand in the community dramatically increased with the completion of the
project.Thisresultedinincreased running hours of the diesel generator.Due to the increase in diesel
fuel prices in recent years plus the need to address some technical issues including replacement
of solar panels damaged by a typhoon, ROMELCO, in consultation with the community, increased
rates back to its original #30.00/kWh to sustain operations.



After seven years of operation, ROMELCO has upgraded the solar PV-hybrid system, replacing the
inverter and converter components to ensure power reliability. The project has benefited over
200 households and enhanced the island’s tourism and fishing industries.™

Project Name

30 kW Cobrador Solar Hybrid Power Plant

Project Location

Province: Romblon
Municipality: Romblon
Barangay: Cobrador Island

Energy services
prior to the project

8-hour electricity service from 5 to 11 p.m. and 4 to 6 a.m. using
ROMELCOQ’s 15 kW diesel generator

Project Purpose
and Beneficiaries

Introduce hybridization of diesel
with solar PV

Provide 24/7 electricity services for 248 households and
community facilities

Support fishing and small community enterprises, i.e., ice
making, tourism services, etc.

power generation

Hybrid Solar PV Mini-Grid
Technical Specifications

Solar PV: 30 kWp; 120 panels x 250 Watt Peak (Wp)/panel

Diesel Genset: 15 kW
Battery: 200 kWh lithium-ion
Power Control System: 25 kW

Start of Operation March 3,2016

Project Cost P25.8 million

Source of Funding e 60% Korea Energy Agency (Grant Fund)
e 20% ADB (Grant Fund)
e 20% NEA (Loan)

Project Lead Implementer = ROMELCO

Key Contact Person

Rene M. Fajilagutan, General Manager, ROMELCO
Romelcoinc1989@gmail.com
+63 9209009426

References

https: //www.adb.org/news/romblon-s-cobrador-island-
gets-24-hour-power-new-hybrid-solar-diesel-system
https://www.adb.org/publications/deploying-distributed-
renewable-energy-systems-guidebook

Charge to the electric cooperatives: A Strategic Paradigm
Shift as a Matter of Survival, Training on Renewable Energy
Utilization by GM Rene M. Fajilagutan

Source: Compiled by PEI

M e e

10 ADB. 2019. Guidebook for Deploying Distributed Renewable Energy Systems: A Case Study on the Cobrador

Hybrid Solar PV Mini-Grid. Manila.
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900 kW Wind-Diesel Hybrid Power Plant

ROMELCO 900 kW Wind - Diesel Hybrid Power Project. (Photo: ROMELCO)

In 2016, KOMAIHALTECH, Inc., a Japanese wind turbine manufacturer, proposed to ROMELCO
the construction of the 900 kW wind farm demonstration project on the island. The project has
since operated, showcasing the viability of using wind energy. It has now been embedded into the
ROMELCO distribution network, increasing the renewable energy share in ROMELCO’s energy mix.

ROMELCO and KOMAIHALTECH, Inc. entered into a project cooperation agreement wherein
KOMAIHALTECH, Inc. manufactured, delivered, and erected the three wind turbines in Romblon
while ROMELCO acquired the land where the turbines and the battery charging stations were
erected. ROMELCO also secured the necessary permits for the construction as well as manage
the wind farm’s operations during the four-year demonstration period from 2019-2023, after
which the project was turned over to ROMELCO.

During the demonstration period, ROMELCO leased the wind turbines from KOMAIHALTECH, Inc.
at P6.19/kWh without value added taxes. ROMELCO also acquired a 2.5 MW diesel power plant as
initial support to the wind project.



Project Name

900 kW Wind-Diesel Hybrid Power Plant

Project Location

Province: Romblon
Municipality: Romblon
Barangays: Agnay, Baganay, Lonos

Energy services
prior to the project

NPC diesel-fired power plant

Project Purpose
and Beneficiaries

Increase share of renewable energy in power supply mix
of Romblon

Augment power supply from NPC diesel-fired power plant
Reduce electricity cost

900 kW Wind - Diesel
Hybrid Power Plant
Technical Specifications

Capacity: 900 kW; 3 turbines x 300 kW/turbine

Cut in wind speed: 3.0 meters per second (m/s); Cut out wind
speed: 25.0m/s

Durable max wind speed: 79.2m/s

Rotor speed: 40.5 rpm; Rotor Diameter: 33m; 3 blades

Position: Up-wind
Tower Height: 41.5 m
Controller: SCADA/Remote monitoring and control

Start of Operation

December 2018

Project Cost

P242 million

Source of Funding

50% by Ministry of Environment, Government of Japan"”
50% by KOMAIHALTECH, Inc

Project Lead Implementer

ROMELCO

Key Contact Person

Rene M. Fajilagutan, General Manager, ROMELCO
Romelcoinc1989@gmail.com
+63 9209009426

References

https: //powerphilippines.com/dagdag-supply-sagot-sa-
demand-romelco-japanese-firm-launch-wind-power-
plant-project/
https://en.wikipedia.org/wiki/Romblon_Wind_Farm
https://socoteco-1.com/nea-romelco-break-ground-on-
900-kw-wind-turbine-project-in-romblon/

Source: Compiled by PEI

M e e

17 Subsidy is funded under the Japanese Ministry of Environment’s Financing Programme to Demonstrate
Advanced Low-Carbon Technology Innovation for Further Deployment in Developing Countries
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Malalison Island Solar PV Hybrid Project. (Photo: ADB)

The Malalison Island Solar PV Hybrid Project was developed to pilot test private developer
participation in off-grid electrification in partnership with an electric cooperative and to
demonstrate the use of prepaid metering in an off-grid setting.

The project received a partial grant from ADB for its battery storage component and a full grant
for the prepaid metering system. The project also received support from the Culasi and Malalison
LGUs. The Culasi government provided the land on which the project was built while the barangay
provided logistical support during construction of the facility.

The 50 kWp hybrid solar PV mini-grid project demonstrates the implementation of an off-grid DRES
through a joint venture initiative between the local electric cooperative franchise holder, Antique
Electric Cooperative, Inc. (ANTECO), and a private developer, One Renewable Energy Enterprises, Inc.
(OREEI).ANTECO-OREEI Power, Inc.was registered as a joint venture company to undertake the project.

From its commissioning in 2019, the project was able to enhance the electricity service to the
island barangay from 4 to 24 hours a day and helped improve service reliability. ANTECO distributes
the solar power generated by the solar PV power plant during the daytime, while excess power is
stored in batteries for evening use. The diesel genset provides back-up power whenever power
supply becomes insufficient.

With its prepaid metering feature, consumers are able to buy electricity on demand, according to
their available funds. Besides encouraging prudence and efficiency in electricity use, it has also
helped ANTECO to reduce costs with assurance of tariff collection. The project has resulted in



substantial socio-economic benefits including livelihood and income generation as well as better
services to the community.

With an exit provision in their joint venture agreement, ANTECO was able to buy out OREEI shares
and now wholly owns the power plant.

Project Name Malalison Island Solar Photovoltaic Hybrid Project

Project Location Province: Antique
Municipality: Culasi
Barangay: Malalison Island

Energy services 4 hours per day supplied by a 25 kW diesel genset owned and
prior to the project operated by ANTECO.

Project Purpose e Enhance electricity service and provide 24/7 electricity to
and Beneficiaries 200 households, communal, and commercial facilities

e Showecase the multi-party partnership between ANTECO,
private sector (OREEI), LGU, development organization
(ADB) and the people of Malalison

e Support small enterprises and tourism activities on the island

e Develop resiliency in power generation

e Reduce electricity cost, promote inclusivity and
energy efficiency

Solar PV - Diesel Hybrid Solar PV: 50 kWp
Technical Specifications Diesel Genset: 54 kW
Battery: 278 kW Li-lon Battery Storage
Power Control System: Energy Management System

Start of Operation February 26,2019

Project Cost Total: P28.1 million
Culasi Municipality/Brgy Malalison: land, permits and logistics support

Source of funding ADB: P10.8 million
ANTECO: P7.1 million
OREEI: £10.2 million

Project Lead Implementer =~ ANTECO and One Renewable Energy Enterprises, Inc. (OREEI)

Key Contact Person Engr. Arjay Tadi
anteco@anteco.com.ph
+63 036 5409786
References e https://www.adb.org/news/pilot-project-brings-24-hour-

solar-power-improve-life-small-philippine-island
o https://renewablesnow.com/news/adb-launches-50-kw-
pv-plus-storage-plant-on-philippine-island-649560/

Source: Compiled by PEI
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3.1.3 Kahayag sa Pamilacan (The Light of Pamilacan)
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Pamilacan 78 kWp Solar PV and Battery Storage System. (Photo: Cbholganza (Growth Features))

This is an example of a project developed and initially funded by the private sector in cooperation
with an electric cooperative and supported strongly by the local community. There were
two phases of project development, the first being an investment by WeGen, a private solar
PV developer and the second, consisting of support from the United Nations Development
Programme (UNDP) through its Development for Renewable Energy Applications Mainstreaming
and Market Sustainability (DREAMS) Project, and a technical assistance to the DOE to improve
policies and remove barriers to renewable energy development.

Prior to project implementation, Pamilacan Island’s power requirements was supplied through a
diesel-fueled genset owned by the NPC-SPUG. The power was then distributed by Bohol | Electric
Cooperative, Inc. (BOHECO 1) to its consumers of about 400 households. The diesel-powered
genset operates at a limited time only between 4 p.m. to 12 midnight.

The off-grid solar PV-system on Pamilacan Island was first developed and constructed by the
WeGen. The system, which consists of 39 kWp solar PV, 200 Ampere-hour deep cycle silicon
batteries, and 50 kVA diesel genset and 80 kVA genset from NPC SPUG (running one at a time),
supplied the power requirements to some 400 households including the school and other public
buildings.



WeGen, together with the BOHECO | and the LGU of Baclayon including the barangay council of
Pamilacan Island, facilitated the mechanism for the operation and maintenance of the system
including the organization of the Pamilacan Solar Credit Cooperative (PSCC) to manage the
collection of electricity payment for the project and the possible expansion of the solar PV facility.

As part of its CSR, and with the support of the project stakeholders, including the women-led
PSCC and barangay LGU, BOHECO | continues to push for community livelihood development and
education and health initiatives which may be funded by the latter through revenues generated
by the project. WeGen eventually donated the system to the franchised electric cooperative,
BOHECO I.

UNDP DREAMS expanded the existing solar PV-hybrid system by adding another 39 kWp system.
Furthermore, the ownership, management, operation and maintenance of the additional 39 kWp
system were also turned over to BOHECO |I.

Project Name Kahayag sa Pamilacan (The Light of Pamilacan)

Project Location Province: Bohol
Municipality: Baclayon
Barangay: Pamilacan Island

Energy services 8-hour electricity service starting 4 p.m. to 12 midnight supplied

prior to the project by a diesel generator provided by the NPC-SPUG and distributed
by BOHECO | to its consumers on the island.

Project Purpose e Provide 24/7 electricity to about more than 400 households

and Beneficiaries ¢ Improve livelihood opportunities

e Improve educational facilities (computers, internet)

e Experience-based teaching on renewable energy and
climate change

¢ Reduce the cost of electricity

Solar PV - Diesel Hybrid Total Capacity: 78 kWp
Technical Specifications e 39 kWp solar rooftop by WeGen
« 39 kWp by UNDP DREAMS Project

For 39 kWp Solar PV by WeGen:
o 135 monocrystalline solar panels
e 200-ampere-hour (Amp-hr) deep cycle silicon batteries
o Diesel genset from NPC-SPUG: 50 kilovolt-ampere (kVA);
80 kVA for nighttime power supply

For 39 kWp by UNDP DREAMS Project: 50kVA and 80kVA for
night time power supply, running one at a time




Start of Operation o WeGen Distributed Energy Phils (WeGen) 39 kWp in 2017
« UNDP DREAMS Project 39 kWp on October 28,2021

Project Cost Total: P13.6 million

Source of funding ¢ WeGen: P10 million

UNDP DREAMS: 3.6 million

DOE & BOHECO I: In-Kind Counterpart of #304,658.00
BOHECO I: In-Kind Counterpart of $74,601.00

Pamilacan Solar Credit Cooperative: In-Kind Counterpart of

$£107,077.00
Project Lead Implementer e WeGen
e BOHECOI
Key Contact Person WeGen Energy Philippines

Charlie Ayco, Chairman and President

Ina Alleco Silverio, Social Transformation Manager
inasilverio@maritimefairtrade.org

WeGen Contact Details:

+632 5 304 6600

inquiries@wegen-energy.com

BOHECO 1

Engr. Dino Nicolas T. Roxas, General Manager
(038) 508-8095

bohecol_main@yahoo.com

References e https://www.undp.org/philippines/press-releases/
multistakeholder-partnership-launched-support-
expansion-solar-energy-facility-pamilacan-island-bohol

o https://theboholtribune.com/2021/10/30/pamilacan-
island-gets-more-power-supply/

o https://growthfeatures.com/2021/11/19/20000-
households-in-bohol-island-gets-stable-24-7-green-solar-
energy-supply-enjoy-sustained-economic-growth/

o https://www.philstar.com/lifestyle/travel-and-
tourism/2017/06/27/1714079/pamilacan-island-can-now-
enjoy-electricity
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3.1.4 Smart Solar Network Project

Smart solar Network Project. (Photo: One Renewable Energy Enterprises, Inc.)

The Smart Solar Network Project aims to provide affordable, 24/7 access to electricity to off-grid
areas in the Philippines through the installation of AC microgrids and direct current smart solar
networks. The AC microgrid is composed of high speed diesel generator sets with solar PV, lead
acid batteries, inverters and an energy management system while the DC smart solar network is
a system of nano grids composed of solar PVs and lead acid or lithium-ion batteries and offering
low-power DC appliances.

A concept developed by Association of Island Electric Cooperatives (AIEC)-Island Light and Water
(ILAW) Energy Development Corporation and Infunde Development-Infraco Asia, the Philippines
Smart Solar Network Project was implemented in three phases:

e Phase 1: develop and install a DC microgrid to be rolled out on San Isidro, Busuanga Island,
Palawan to assess technical and commercial viability and demonstrate proof of concept

e Phase 2: develop and install three AC microgrids in the franchise area of Lubang Electric
Cooperative on Lubang Island, Occidental Mindoro

¢ Phase 3: Roll out the AC microgrids and DC solar networks to other off-grid areas in Quezon
province, Busuanga, Palawan and Zamboanga del Sur




The development approach for the
Smart Solar Network Project involves the
following partners:

Infunde Devt-Infraco Asia: Infraco
Asia is a financial institution that
provides the funding and expertise
needed to develop early stage,
higher risk infrastructure projects
intoviableinvestmentopportunities
in South and Southeast Asia.
Infunde Development originates,
finances, and develops sustainable
infrastructure projects on behalf of
InfraCo Asia.

AIEC-ILAW: A partnership with AIEC
and ILAW Energy Development
Company, whose combined
strength is  having in-depth
knowledge of the local landscape
in off-grid electrification and robust
experience in implementing off-grid
electrification projects.

Electric cooperatives: Organizations
which have the right to supply
and distribute electricity in their
franchise areas.

OREEI and Okra Solar: Both private
companies provide technology
design and supply services.

To date, the projects under Phase 1 and
Phase 2 are operational. The profile of
these DC and AC microgrids are shown in
the table.

Project Name

Project Location

Busuanga 16 kW Solar Smart DC

Microgrid Project

Province: Palawan
Municipality: Busuanga
Barangay: San Isidro

EC Partner

BISELCO

Energy services prior
to the project

Diesel generator provided
by BISELCO

Project Purpose
and Beneficiaries

Provide 24/7 electricity services
to around 60 households

Microgrid Solar PV System
Technical Specifications

13 kW direct current Smart Solar
87 kWh battery energy storage
System (BESS)

Smart “mesh” grid controllers
Digital software to enable
real-time, remote revenue
collection and monitoring

of energy consumption

Date Completion

September 2019

Project Cost

P2 million

Source of Funding

Infunde Development/
Infraco Asia

Key Contact Persons

BISELCO

GM Ruth L. Fortes
0917-6511859
0917-6396436
biselco79@yahoo.com

For AIEC-ILAW

References

https://infundedev.com/wp-
content/uploads/2021/05/
Finalized-Fact-Sheet-PH-Smart-
Solar-13-May-2021.pdf

https://www.philstar.com/
business/2019/09/22/1953772/
first-grid-smart-solar-network-
launched-palawan
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Tabao 71 kW Solar Hybrid Tambo 79 kW Solar Hybrid Bulacan 103 kW Solar Hybrid

Project Project Project

Province: Occidental Mindoro Province: Occidental Mindoro Province: Occidental Mindoro
Municipality: Lubang Island Municipality: Lubang Island Municipality: Lubang Island
Barangay: Tabao Barangay: Tambo Barangay: Bulacan

LUBELCO LUBELCO LUBELCO

Diesel generator provided Diesel generator provided Diesel generator provided by
by LUBELCO by LUBELCO LUBELCO

Provide 24/7 electricity Provide 24/7 electricity Provide 24/7 electricity services
services to more than services to about to more than 300 households
200 households 250 households

71 kW AC Smart Solar 79 kW AC Smart Solar 103 kW AC Smart Solar

240 kWh BESS 360 kWh BESS 360 kWh BESS

Diesel Genset Diesel Genset Diesel Genset

EMS EMS EMS

Q32020 Q32020 Q32020

More than £20 million More than £20 million More than P20 million
Infunde Development/ Infunde Development/ Infunde Development/
Infraco Asia Infraco Asia Infraco Asia

LUBELCO LUBELCO LUBELCO

AGM Precila T. Balibay AGM Precila T. Balibay AGM Precila T. Balibay
0918-3068970 0918-3068970 0918-3068970
0919-2546984 0919-2546984 0919-2546984
lubelco220@yahoo.com lubelco220@yahoo.com lubelco220@yahoo.com
Rene M. Fajilagutan, General Manager, ROMELCO John Herrman

romelcoinc1989@gmail.com jherrman@elementrenewables.energy

+63 9209009426 jherrmanila@outlook.com
https://infundedev. https://infundedev. https://infundedev.com/wp-
com/wp-content/ com/wp-content/ content/uploads/2021/05/
uploads/2021/05/ uploads/2021/05/ Finalized-Fact-Sheet-PH-Smart-
Finalized-Fact-Sheet- Finalized-Fact-Sheet-PH- Solar-13-May-2021.pdf
PH-Smart-Solar-13- Smart-Solar-13-May-2021.

May-2021.pdf pdf
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3.1.5 Renewable Energy Technology for Seaweeds
Value-Added in Tawi-Tawi
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Figure 1. Renewable Energy Technology for Seaweeds Value-Added in Tawi-Tawi. (Photo: UNIDO-Philippine Office
[Facebook Watch])

The Renewable Energy Technology for Seaweeds Value-Added in Tawi-tawi (RETS) project has
demonstrated the successful partnership of the government, the electric cooperatives, the
private sector and development partners to provide 24/7 electricity access to 3,500 households
in marginalized and underserved areas in the municipalities of Sibutu and Sitangkai in the province
of Tawi-Tawi. The project also improved social services delivery and helped boost livelihood,
particularly for the seaweed industry in the area. The project received grant funding under the EU-
ASEP and was implemented by the United Nations Industrial Development Organization (UNIDO)
with partnership with the Mindanao Development Authority (MinDA).

UNIDO and the MinDA both agreed to pursue the sustainable development objectives of Mindanao
and identified the promotion of renewable energy technologies for productive use as an area
for collaboration.

As a result of EU-ASEP’s call for proposal, the institutional arrangement for the project involved
the following:

e EUfundedthe grant component of about 70% of the project cost.The other 30% was funded
by project partners such as UNIDO, MinDA, Tawi-Tawi Electric Cooperative, Inc. (TAWELCO),
Ministry of Agriculture Fisheries and Agrarian Reform - Bangsamoro Autonomous Region
in Muslim Mindanao (MAFAR-BARMM), the Provincial Local Government Unit (PLGU) of



Tawi-Tawi, the private sector (a joint venture of AIEC-MGEC and ILAW), and Mindanao State
University-Tawi-Tawi College of Technology and Oceanography (MSU-TCTO).

e The EU as contracting authority and UNIDO as the organization signed an agreement for
the latter to be in-charge of the implementation of the project and management of the
financial contributions.

e The renewable energy component of the solar PV-diesel-battery hybrid systems was
transferred to TAWELCO as the main beneficiary of RETS. The TAWELCO’s barangay line
enhancement program related to the RETS, which was funded under another EU project,
was implemented by NEA.

e The PLGU of Tawi-Tawi supported the project through donation of land and funding the civil
works of the solar PV hybrid project, while the municipalities of Sibutu and Sitangkai funded
the other components related to community/social services.

e The private sector joint venture contributed to project financing and led the technical
design and management of the solar PV hybrid project

¢ The MAFAR-BARMM and MSU-TCTO collaborated to increase and improve seaweeds production

e MinDA as co-implementor is the main government agency that will continue to oversee the
project and its impact on seaweed industry development.

After project completion, a partnership between TAWELCO, the local franchise holder in the
project areas, and the private sector JV was forged to operate and manage the solar PV hybrid
project. The solar PV component is now owned by TAWELCO while the diesel power plant is now
under the private sector.

Project Name Renewable Energy Technology for Seaweeds Value-Added

(RETS) in Tawi-Tawi

Project Location Province: Tawi-Tawi
Municipality: Sitangkai and Sibutu

Energy source prior NPC Diesel Power Plant
to the project

Project Objectives e Provide 24/7 access to electricity for home lighting and
and beneficiaries home appliances for 3,500 households
e Improve the delivery of community services such as
health and nutrition, education and sanitation through
the availability of electricity services in off-grid and rural
seaweed farming communities
¢ Increase the added value of seaweed farming to maximize
its income generating potential




Microgrid Solar PV System
Technical Specifications

Sibutu Solar PV-Diesel Hybrid PP:
e 652 kWp solar PV
e 618 kWh lithium-ion batteries
e 480 kW diesel genset

Sitangkai Solar PV-Diesel Power plant:
e 1,000 kWp solar PV
e 824 kWh lithium-ion batteries
e 640 kW diesel genset

Additional Features:

Power sharing among power generation units is expected to
meet the load economically and sustainably. Net metering may
be pursued by TAWELCO and JV in the future.

Completion Date

April 2023

Project Cost

P209.0 million (generation component, as submitted to DOE)

Source of funding

e EU-ASEP: Euro 3.0 million
e Private sector JV
o PLGU of Tawi-Tawi

Project Lead Implementer

TAWELCO

Key Contact Person

UNIDO RETS Project

Pamela Cea-Borlaza
National Project Coordinator
p.cea-borlaza@unido.org

Mindanao Development Authority

Romeo Montenegro

Assistant Secretary & Deputy Executive Director
Romeo.montenegro@minda.gov.ph

National Electrification Administration
Ernesto Silvano, Jr.

Deputy Administrator
Butch.silvano@yahoo.com

References

o https://youtu.be/VgNNdOn8hxU

o https://www.eeas.europa.cu/delegations/
philippines/%C2%A0minda-european-union-and-unido-
launch-mindanao%E2%80%99s-first-hybrid-power-plant_
en?s=176

o https://events.development.asia/system/files/
materials/2022/06/202206-towards-inclusive-mindanao-
energy-transition-rets-project_O.pdf

e https://www.philstar.com/business/2018/12/13/1876774/
eu-awards-7-contracts-providing-clean-energy-40000-
philippine-households
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3.1.6 CamSur Solar PV-Energy Storage System-Diesel
Hybrid Power Projects

.

CamSur Solar-ESS-Diesel Hybrid Power Projects (Quinalasag Island). (Photo: Power Philippines)

The FP Island Energy Corporation (FP Island) is a subsidiary of First Philippine Holdings of the
Lopez group of companies. It is a QTP provider which secured authority from the DOE to take over
generation and distribution functions from NPC-SPUG and Camarines Sur |V Electric Cooperative,
respectively, over three off-grid islands in Haponan and Lahuy in Caramoan, and Quinalasag
islands in Garchitorena, Camarines Sur, Philippines.

Under the QTP program, FP Island developed and operates the CamSur Solar PV-Energy Storage
System-Diesel Hybrid Power Projects to exclusively generate and distribute electricity to
customers on the three islands. It started operations in December 2021.

As a QTP, FP Island charges its customers a subsidized retail rate and avails of a subsidy from the
UCME, as approved by the ERC, to off-set power generation and distribution costs.




Project Name

Haponan 100 kWp
Solar PV-ESS- Diesel
Power Project

Lahuy 250 kWp Solar
PV-ESS- Diesel Power
Project

Quinasalag 400 kWp
Solar PV-ESS- Diesel
Power Project

Project Location

Province: Camarines Sur
Municipality: Caramoan
Barangay: Haponan

Province: Camarines Sur
Municipality: Caramoan
Barangay: Gata, Lahuy

Province: Camarines Sur
Municipality:
Garchitorena

Barangay: Dangla,

Quinasalag

Energy source Diesel gensets operated Diesel gensets operated Diesel gensets operated
prior to the by NPC-SPUG but by NPC-SPUG supplied by NPC-SPUG supplied
project these haven’t been power daily between 4 power daily between

operational since 2014 pm to 12 midnight 4pm to 12 midnight
Project Provide 24/7 electricity = Provide 24/7 electricity = Provide 24/7 electricity
Objective and to more than 120 to more than 900 to more than 1,300
Beneficiaries households households households
Microgrid Solar 100 kWp Solar PV-Diesel 250 kWp Solar PV-Diesel 400 kWp Solar PV-
PV System Hybrid Power Plant Hybrid Power Plant Diesel Hybrid
Technical Solar PV: 315 Solar PV Solar PV: 736 Solar PV Power Plant

Specifications

panels @ 340 Wp
Diesel genset:

2 x 500 kW

Battery: 232 kWh
Power Control System
Use of Retail Prepaid
Metering System

panels @ 340 Wp
Diesel genset:

4 x 100 kW

Battery: 232 kWh
Power Control System
Use of Retail Prepaid
Metering System

Solar PV: 1,188 Solar PV
panels @ 340 Wp
Diesel genset:

5x100 kW

Battery: 232 kWh
Power Control System
Use of Retail Prepaid
Metering System

Start of December 2021 December 2021 December 2021
Commercial
Operation
Project Cost P36 million P91 million P120 million
Source of FP Island Energy Corporation (FP Island)
Funding
Key Contact VP Denardo M. Cuayo
Person +63 9175333701
dmcuayo@firstgen.com.ph
VP Martin A. Lacdao
+63 9175625695
malacdao@firstgen.com.ph
References https: //www.bworldonline.com/special-reports/2022/07/27/463272/

powering-up-an-archipelago-with-microgrids/
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3.1.7 Isla Verde and Cagbalete Islands Solar PV-Battery
Hybrid Microgrid Power Projects

Project engineers inspecting the Isla Verde solar PV arrays. (Photo: Meralcoph (Instagram))

Meralco, the country’s largest distribution utility, has been operating two solar PV-diesel hybrid
microgrid power projects withinits franchise areas, the Isla Verde Island in Batangas and Cagbalete
Island in Mauban, Quezon.

The Isla Verde and Cagbalete Islands Solar PV and Battery Hybrid Microgrid Power Projects
were developed to provide 24/7 electricity service to some 50 households that were previously
served by a diesel genset for only four hours and some solar home systems. The projects were
implemented as a public-private partnership between the DOE, Batangas City LGU, and Meralco
with grant support from the United States Agency for International Development (USAID)* for the
project’s generation component.

l S e e e T

18 USAID technical assistance Building Low-Emission Alternatives to Develop Economic Resilience and
Sustainability (B-LEADERS)
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