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The session on RE Projects in marginalized, typhoon-belt and off-grid 

areas will discuss how distributed energy resources are developed in 

Sorsogon and Romblon where CentRE is collaborating with local stakeholders 

to assist them in localizing RE. Ongoing renewable energy initiatives in these 

two areas, most hit by recent typhoons, and emerging RE projects for 

transportation and livelihood shall be presented – how they lead to maximizing 

renewable energy resources’ potential to increase energy access and could 

stimulate economic recovery and growth.

.



OPENING MESSAGE 
Mayor Alfredo Cielo, Jr.
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Renewable energy (RE) is a core development agenda of Irosin. With a mission to serve as the 

center on renewable energy in the province of Sorsogon, the Local Government Unit of Irosin has 

embarked on various initiatives to harness the energy potentials from its abundant natural resources. 

Given the mandate and mission to pursue renewable energy, the Local Government Sustainable 

Energy Center (LOGOSEC) was established in 2019 to explore and initiate various  renewable 

energy projects that will support the socio-economic development in Irosin, in partnership with 

sectors inside and outside of the municipality including the CentRE and FES. Among the RE projects 

being developed since 2019 are the Own Use (Solar) Power Sharing, Irosin Lake and River RE-

generation Program, and e-TAKSI (Transportasyong Akma at pang-Angat Kabuhayan ng Irosin) with 

solar charging station.

Local Government Sustainable Energy Center (LoGoSEC):

Irosin Lake and River RE-generation program

Lorenzo “Inso” Ubalde
Municipal Administrator 
Local Government Unit of 
Irosin, Province of 
Sorsogon
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The SPIDER (Solar Power-sharing for Irosin Distributed Energy Resources)

There are various approaches to renewable energy resource deployment. Among them is SPIDER, a 

community neighborhood cooperative roll-out that can either be self-financed by members, or thru LGU-

initiated financing. The power plant is ultimately owned by the members, democratically. 

The LGU provides the Guaranty to Financial Institutions (local or government banks, or private investors-

both local and foreign). It serves as Community Choice Aggregator (with a local developer partner, called 

the Independent Service Operator-ISO) absorbing all excess KWHR-energy from the neighborhood 

cooperatives (called the Own-use Koops, or OK!) and assigns this excess energy to government locators 

or LGU instrumentalities for them to partake at same rate as the rest of the member koops – that is 10% 

less for the first 13 years, and less 30% for the next 12 years of the 25-year life of the solar power system. 

This promotes clean and green energy for inclusive growth to the communities, the LGU and its assignees 

for a WIN-WIN solution “at no cost to the government.”

The price is benchmarked on the present retail price of the Electric Cooperative. This works best on EC’s 

with very high retail electricity rates. For other EC’s, where retail prices are low, a different approach can 

be crafted to benefit the end-user MCO (member consumer owners). A system that brings benefits to end 

users directly ( i.e., lower rates, incentives them to form “OKs!” while gradually, but rapidly, responding to 

the climate emergency for : economic growth, equitable power, and social and environmental justice!

Engr. Melvin Romano

CEO, Enerpower Access 
Solutions Inc. (EASI)
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This presentation highlights the efforts that have been done in assessing the 

hot spring, river, irrigation channel systems, and lake inflow and drainage 

systems of Irosin, Sorsogon and determining appropriate technologies for 

conversion of available heat and motion energy from water to electricity as part 

of the collaboration between CENTRE and Irosin LGU. While thermoelectric 

energy conversion has been identified for moderate temperature spring water in 

the temperature range of 40-50 degree Celsius, checking of other available 

springs with hotter temperature which is appropriate for micro-scale Organic 

Rankine Cycle power plants is in progress. Hydrokinetic in-stream turbines 

were selected for irrigation channels, a hot spring and the lake flood control and 

nourishment system, while two run-of-river power plant locations were identified 

along the Cadacan River.

Energy Conversion from Hot Springs, Irrigation Channels 

and River System in Irosin

D. Engr. Menandro S. 
Berana

College of Engineering, 
University of the 
Philippines, Diliman, 
Quezon City



10

Irosin is considered the “Rice Granary of Sorsogon.” Forty-six per cent of workers are in 

agriculture. While the rice industry accounts for 39% of the total value of its local agriculture 

industry, the rice industry continues to experience 14% production losses on the average per 

season mainly due to premature spoiling of the fresh produce. Complete drying is required to 

prolong the storage life of harvested rice. However, standard drying methods and equipment 

either take up too much time or are not affordable for small-scale farmers, who make up 75% of 

Irosin’s total farmers population. This study looks into an appropriate design for a dryer, using 

solar, in order to fulfill the drying needs of Irosin’s agricultural sector. Solar thermal dryers 

convert radiant energy from the sun into thermal energy to dry crops. The design being studied 

in particular is the Solar Inclined Tunnel Dryer, which combines elements of a Seesaw Dryer and 

Solar Tunnel Dryer. The main parts of the design are the Solar Collector and the Drying Area. 

The Solar Collector collects radiant energy that can power the blowers which facilitate air flow, 

and heat up the air inflow simultaneously. Initial assessment shows that this solar dryer is low-

cost and more sustainable than other standard dryers. It is also portable, thus can be easily 

shared with other farmers or cooperatives. 

Solar thermal dryer

Esther Pauline 
Bacay

Juan Paolo 
“JP” Paeldon

Engr. Marion 
Tan
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With increasing resolve to generate new renewable energy sources, researchers, scientists, and 

engineers have developed wind turbines to harvest energy from the winds over the past century. The 

issue wind turbines holds now is how to design one for a specific area of application that would 

maximize the wind covered in the location, and be economical and easy to maintain at the same time.

In the Philippines, existing windmills such as in Bangui have proven that a wind farm is feasible. 

Thorough research was conducted to realize these, such as design of wind turbines, landscape and 

environmental impact, as well as the windmills’ economic benefits. The structures do not interfere with 

anything -- the nearby residential communities, roads and infrastructures, ecosystem and the people’s 

livelihood. 

This study explores an off-grid energy system that uses small-scale vertical axis wind turbines (VAWT) 

that could be implemented in open space, low-wind velocity, and elevated rural areas to maximize the 

wind passing through. The proposed location is in Irosin, Sorsogon, which is known for its valley 

surrounded by mountains. Wind power is computed by using two sources - actual wind speed data 

from the Irosin LGU, and online data mapping tool. The resulting wind speed, wind power, and 

percentage slope are used to determine the best location in Irosin for a VAWT. This research will 

compare with the existing vertical axis wind turbine researches made by numerous engineers and 

scientists worldwide the feasibility of having a vertical axis type wind farm in the Philippines.

Feasibility of Implementing an Off-Grid Energy System in Irosin

Using Vertical Axis Wind Turbines

Miguel Antonio Apolinar

De La Salle University

Lucy Bael   University of the 
Philippines - Diliman
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The 90-10 RE vision for Rombon

Engr. Rene M. Fajilagutan

General Manager, 
Romblon Electric 
Cooperative

President, Association of 
Isolated Electric 
Cooperatives

The presentation is about the experience of Romblon Electric Cooperative (ROMELCO) in developing 

renewable energy in Romblon islands towards achieving its 90-10 RE vision. This vision is aligned with 

ROMELCO’s and the rest of electric cooperatives’ mandate to energize rural areas in the Philippines – a 

mandate that is more challenging for electric cooperatives operating in off-grid areas like ROMELCO. 

With frequent brownouts in the islands, ROMELCO has not stopped looking for solutions to this by 

developing other technologies. Its first RE project brought significant improvement in the lives of people, 

thus motivated with these goals:   to provide reliable electric service, reduce generation cost, 

democratize ownership of power generation facilities, transition from conventional power source to clean 

and renewable energy, and generate additional revenue.

The RE projects of ROMELCO include the 1350kw Cantingas minihydro power plant, the 30-kw 

Cobrador solar hybrid power plant, 900-kw wind-diesel hybrid power plant; 200-kw grid tied distributed 

solar rooftop power plant, and 22 kw biomass gasifier power plant. Despite these achievements, 

ROMELCO continues to develop more RE not only for household electrification, but also for the 

electrification of transportation. 



The use of renewable energy in Romblon has emerged triumphantly due to ROMELCO’s 90-10 RE vision and their 

initiatives in building and developing RE facilities to provide better electricity accessibility throughout the archipelagic 

province. ROMELCO also envisions the islands to be the center of RE in the Philippines, hence venturing into the 

electrification of vehicles including boats, which are essential for the islands’ fishing livelihood. The REEF, which 

stands for Renewable Energy Empowering Fishermen, is a conceptual project covering the redesigning of an 

existing municipal fishing boat to one that is made of fiberglass and powered by solar energy. The proposed 18 ft

boat operates on a 45 lb thrust electric trolling motor and lithium ion phosphate (LFP) batteries wherein the charge 

comes from solar energy. To ensure the safety of the fishermen, the photovoltaic modules will be mounted on the 

rooftops of the facilities and warehouses near the fishing port instead of direct installation on the boat. The total daily 

and annual energy requirements of the fishing boat was calculated to have the values of 2.57 kWh/day and 937.95 

kWh.year respectively. To accommodate this, the solar charging station would require 38 pieces of 100 W modules 

with a total system size of 3.79 kW. Costing of the boat was also done and it yielded a total cost equal to Php

80,493.33 for the boat, and a total estimate of Php 356,963.73 including the solar charging station. 

The project is currently in the proposal stage. Its limitations include the given boat dimensions which are fixed and 

used as a basis to simplify the calculations, the applied theoretical and assumed parameters for the boat 

specifications, the trolling motor which could only run at speeds not higher than 85% to prevent damaging the motor, 

the availability of the engine and batteries in the market of the area, and the cost of materials which were obtained 

from virtual stores. Furthermore, the total cost of the project could further be subjected to optimization. The use of 

the solar powered fishing boat yields great and significant benefits such as its low environmental impact, promotion 

of sustainable practices, low cost of energy, potential for upscaling to passenger boats for tourism and inter-island 

transportation, empowerment of the Filipino fishermen, and advancement of the fishing industry.

“Project REEF (Renewable Energy Empowering Fishermen), an 

Electric Fishing Boat with Solar Charging Station” 

Kasel
Balubal

Fiona 
Pangilinan

Miguel 
Apolinar
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The presentation will cover updates on earlier investigation into 

Ocean Thermal Energy Conversion (OTEC) for the Philippines. 
.    

OTEC – Ocean Thermal Energy Conversion 2009 update 2020
Fr. Daniel McNamara

Manila Observatory

daniel@observatory.ph, dmcnamara@ateneo.edu

Fr. Daniel McNamara S.J

Ateneo de Davao University
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The Horizontal Axis Tidal Turbine (HATT) is one of the emerging technologies to extract tidal stream 

energy from the ocean current flow. To efficiently utilize the energy from the ocean tides, especially 

in tropical regions, such as the Philippines, where the flows are relatively low, blade optimization is 

an essential element of tidal turbine design. Blade geometry plays an important role in the 

hydrodynamic efficiency of HATTs, as well as on the structural loads on the blade, which in turn 

affects the structural design and life cycle cost of the units. Therefore , the design optimization 

process, in general, consists of multiple disciplines that one must be familiarized and various 

subsystems in the system design that needs to be studied. In this presentation, tidal turbine blade 

design and optimization procedures are reviewed particularly in the application of tidal site 

characterization, hydrofoil selection and design, tidal turbine model representation, and tidal turbine 

blade hydrodynamic performance calculations. Also, different optimization algorithms that are 

suitable for this application are discussed. Furthermore, a novel robust design and optimization 

framework is presented. Major elements of this technique include the use of advanced single-

objective algorithms such as the Particle Swarm Optimization (PSO), as well as applying machine 

learning algorithms such as Artificial Neural Networks (ANN) for response surface modeling. .

.

Advances in Design Optimization of Horizontal Axis Tidal Turbine 

(HATT) Blades for Low Velocity Conditions 

Mark Anthony Rotor1,2, Hamid Hefazi1 

1Mechanical Engineering Department, State University of New York, Korea 

2Mechanical Engineering Department, School of Engineering and Architecture, Ateneo de Davao University, Philippines 

*Corresponding Email: markanthony.rotor@stonybrook.edu 

Engr. Mark Anthony Rotor

Mechanical Engineering Department, 
Ateneo de Davao University



This study examined the feasibility of green hydrogen as a transport fuel for the very heavy vehicle (VHV) fleet in 

New Zealand. Green hydrogen is assumed to be produced through water electrolysis using purely renewable 

energy (RE) as an electricity source. This study chose very heavy vehicles as a potential market for green 

hydrogen, because it is considered “low-hanging fruit” for hydrogen fuel in a sector where battery electrification is 

less feasible. The study assumed a large-scale, decentralized, embedded (dedicated) grid-connected hydrogen 

system of production using polymer electrolytic membrane (PEM) electrolysers. The analysis comprised three 

steps. First, the hydrogen demand was calculated. Second, the additional RE requirement was determined and 

compared with consented, but unbuilt, capacity. Finally, the hydrogen production cost was calculated using the 

concept of levelized cost. A sensitivity analysis, cost reduction scenarios, and the implications for truck ownership 

costs were also undertaken.

The results indicate an overall green hydrogen demand for VHVs of 71 million kg, or 8.5 PJ, per year, compared 

to the 14.7 PJ of diesel fuel demand for the same VHV travelled kilometres. This overall demand is about 60% of 

the equivalent diesel consumption, due to the increased efficiency of a hydrogen fuel cell compared to a diesel 

internal combustion engine. The results also indicate that the estimated 9,824 GWh of RE electricity from 

consented, yet unbuilt, RE projects is greater than the electricity demand for green hydrogen production, which 

was calculated to be 4,492 GWh. Hydrogen demand is naturally greatest in populous regions. Most of the 

hydrogen demand and consented renewable generating plants are located on the North Island, since most of New 

Zealand’s road freight activities occur where production and industrial activities, as well as the concentration of 

population, are located (ANZ, 2019). The calculated levelized hydrogen cost is NZ$ 8.42/kg. Electricity cost was 

found to be the most significant cost parameter for green hydrogen production. A combined annual cost reduction 

rate of 3% for CAPEX and 4% for electricity translates to a hydrogen cost reduction of 30% in 10 years and more 

than 50% in 20 years. 

Analysis of Green Hydrogen Transportation Fuel from Renewable 

Energy in New Zealand

Engr. Rapha Julysses
Perez

Center for Renewable Energy and 
Appropriate Technologies, Ateneo de 
Davao University 
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This paper presents the potential of a solar-photovoltaic charging facility as an important technological 

intervention in times of large-scale disaster relief operation. The study was conducted after tropical 

storm Bopha, locally known as ‘Pablo’, hits the central eastern part of Mindanao, the Philippines. 

Twenty-four (24) partners in the Davao region, which were devastated by the typhoon, were identified 

and selected as beneficiaries. The solar-photovoltaic charging facilities were installed at the Barangay 

halls, local schools, gymnasiums, centers and a church.

Solar-photovoltaic charging facility has an indispensable role in risk management, response and 

recovery efforts. In times of natural disasters, provision for electricity even if limited only for lighting and 

communication purposes was found to be very significant to the lives of the peoples in the affected 

areas. The study recommends that solar-photovoltaic or other renewable energy technologies should 

be included into integrated emergency, climate adaptation and resilience strategies. To address some 

of the identified contextual factors, such as lack of technical expertise, high cost of the technology, and 

political dynamics in the locality, it is highly recommended that a private-public partnership be initiated 

and forged by the vital offices and organizations in the affected communities.

.    

Solar-PV charging facility for large-scale disaster relief
Nelson H. Enano, Jr.1 and Randell U. Espina2

1nhenanojr@addu.edu.ph
2ruespina@addu.edu.ph
1,2Ateneo de Davao University

Dr. Randell U. Espina

Dean, College of Engineering
and Architecture, Ateneo de
Davao University

mailto:nhenanojr@addu.edu.ph
mailto:ruespina@addu.edu.ph

