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THE MESfIA PROJECT

The Mastering Energy Supply focusing on Isolated Areas (MESfIA)- Project No.
598716-EPP-1-2018-1-EL-EPPKA2-CBHE-JP, is an ERASMUS+ project, co-funded
by the Educational, Audiovisual and Cultural Exchange Agency (EACEA) of the
European Commission. This project aims to provide high quality postgraduate
education on energy supply for students and professionals willing to be part of
this sector. Specifically, it focuses on Southeast Asia (namely Thailand,
Indonesia, and Vietnam) that has multiple remote area, forest areas,
mountainous areas and islands that will need to improve electrification
conditions and other energy supplies. Additionally, this project partners with
European Universities for knowledge and experience exchange among
regions.
Among the objectives of the project are:
• To define best practices of courses including procedures and
requirements for certification of the achieved qualification in energy
systems at regional/national level and recommendations to stakeholders.
• To define best practices for implementation vocational of training
including incentives for energy systems’ professionals to qualify and find
financial resources.
• Such programs will help EU HEIs to collaborate with Asian HEIs in
problems that may be common like energy efficiency, coastal and island
areas.
• By the end of the project, graduates from the adapted MSc or new MSc
programs in the Partner Countries HEIs should be able to claim their
expertize on improving energy supply conditions in isolated areas.
• An ambition of the project is to attract students from areas with problems
in energy supply and prepare them to have activity in the energy sector in
their own homeland. As South-East Asia is a bridge between Asia and
multi-island Pacific Area, students from these areas could be reached as
well as a follow-up of this project.
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THE CONFERENCE
Mastering Energy Supply focusing on Isolated Areas
(MESfIA 2021) International Conference
In many parts of the world, infrastructures for reliable energy supply are often
either too costly or not technologically viable due to geographical and other
limitations. In isolated areas, the communities are not only physically isolated
but are left behind developmentally. Without basic and reliable energy
services or limited access to electricity, socio-economic growth becomes a
challenging issue for these areas. Current advances and favourable
economics in renewable energy technologies like solar, biomass, wind and
hydro in recent year have opened new opportunities to provide access to
electricity of these isolated areas. On-site renewable based micro-grids can
now be set-up to feed electricity requirements in areas like remote islands and
mountainous areas, that were once unreachable by mainland power grids, so
that economic activity in such areas can thrive. Transportation can be greener
if dependencies on fossil-based fuels can be curtailed through alternatives
such as biodiesels. Cooking using efficient stoves and modern fuels reduces
drudgery, improves health and saves time.
This international conference on Mastering Energy Supply focusing on
Isolated Areas (MESFIA 2021) aims to help bridge the existing gap by providing
a platform to share various ideas and exchange experiences from different
parts of the world regarding how to effectively address energy supply issues
in isolated areas.
This two-day MESFIA 2021 international conference will include a panel
discussion participated by energy ministries, utility companies and related
entities, whose focus is on providing energy supply to isolated areas. The
participants include key persons from Southeast Asian region and from the
Pacific, the Mediterranean Sea, and the Atlantic Ocean, who will tackle issues
and share experiences in managing isolated power systems.
Keynote presentations from representatives from the International Renewable
Energy Agency (IRENA) and the United Nations Economic and Social
Commission for Asia and the Pacific (UNESCAP), will provide more insights on
their activities towards promoting energy access in this region.
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The conference has received submissions not only from students and
members of the academia in the Southeast Asian region but also from
European universities in France, Germany, Greece, and Spain, which will
promote knowledge exchange. Paper presentations are organized into six (6)
different sessions for effective discussions on the different aspects of
enhancing energy access in isolated areas. Technical papers will be
presented in sessions on Renewable Energy Resources; Energy Supply in
Island Communities; Electricity Access and Microgrids; Energy Supply in
Mountainous and Isolated Areas. Policy and social development papers are in
sessions on Promoting Electricity Access; and Energy Access and Social
Development.
This MESFIA 2021 international conference believes that while it is important to
understand the technicalities of different new technologies for energy access
in isolated areas, it is also very crucial to appreciate the socio-economic
development perspectives since an effective interplay of both will be
important in achieving the Sustainable Development Goals (SDGs).
This activity is being organized as a part of the ERASMUS+ project titled
Mastering Energy Supply focusing on Isolated Areas (MESfIA)- Project No.
598716-EPP-1-2018-1-EL-EPPKA2-CBHE-JP, co-funded by the Educational,
Audiovisual and Cultural Exchange Agency (EACEA) of the European
Commission.

CONTACT:
Email: mesfia@ait.ac.th
Tel: +66 02-524-6212; +66 02-524-5400
Project URL: https://www.mesfia.eu/
Conference URL: https://www.mesfia.eu/index.php/conference/
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MESSAGE
MESfIA Conference: Emphasizing on the Energy Access in
Isolated Areas.
“Mastering Energy Supply focusing on Isolated Areas – MESfIA” is an
ERASMUS+ EU funded project that brings together EU and Southeast Asian
countries (namely Thailand, Vietnam and Indonesia) to develop education and
training at Postgraduate level on various aspects of energy engineering,
dedicated to isolated regions and mainly islands.
In line with Sustainable Development Goals 4, 7, 11 and 13, MESfIA emphasizes
in providing, via existing or new MSc programs of the partner countries, the
capability to apply specific skills to help in the more efficient energy supply of
isolated areas. Despite the Covid-19 pandemic, the first students have already
enrolled in the Universities and some of them will present their work in this
Conference as a first attempt to enhance their academic skills.
The purpose of the MESfIA Conference is to present solutions that could apply
to a variety of isolated areas with more emphasis to island systems. These
solutions are not only technical ones but also include actions in financing,
policy and Social development.
Moreover, this Conference and especially the Utilities panel that will take
place will bring together key persons from the Pacific, the Mediterranean Sea
and the Atlantic Ocean to speak about the common peculiarities in managing
the grid in isolated power systems, besides common problems require
common solution
Please follow us also in the Keynote Presentations by prestigious
organizations, like IRENA and the on-line exhibition which includes equipment
acquired within the activities of MESfIA Project.
I am confident that the presentations will shed light on the issues of the most
isolated and fragile environment of our planet.
Antonios Tsikalakis
Hellenic Mediterranean University
Greece
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CONFERENCE PROGRAM
31 August 2021, Tuesday
08:25—09:00

Opening and Welcome Session

09:00—09:30

Keynote Address 1:
Energy Access in Isolated Areas: The Future

Dr. Priyantha Wijayatunga

Asian Development Bank (ADB)
09:30—10:30

Session 1:
Promoting Electricity Access
Coffee/Tea Break

10:45—12:00

Session 2:
Renewable Energy Resources for Isolated Areas Energy
Access
Lunch Break

13:00—15:00

Electricity Access in Isolated Areas:
Panel Discussion (Utilities)
Bhutan, Cambodia, Indonesia, Sri Lanka, Thailand, Fiji,
Greece
Coffee/Tea Break

15:15—15:45

Keynote Address 2:
Renewables for Energy Access in Asia: Key Lessons and
Way Forward

Divyam Nagpal

International Renewable Energy Agency (IRENA)
15:45—17:30

Session 3:
Energy Access in Island Communities
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CONFERENCE PROGRAM
1 September 2021, Wednesday
09:00—09:15

Recap

09:15—11:15

Session 4:
Electricity Access and Microgrids
Lunch Break

12:15—12:45

Keynote Address 3:
Closing the Gap - Insights into Clean Cooking in the AsiaPacific

Michael Williamson

United Nations Economic and Social Commission for Asia
and the Pacific (UNESCAP)
12:45—14:00

Session 5:
Energy Access and Social Development
Coffee/Tea Break

14:15—15:15

Session 6:
Energy Supply in Mountainous and Isolated Areas

15:15—15:45

Closing Ceremony (Concluding Remarks from MESfIA

Partners)
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ADB
Dr. Priyantha Wijayatunga
Director, Energy Division
South Asia Department
Asian Development Bank
6 ADB Avenue, Mandaluyong City 1550
Metro Manila, Philippines
pwijayatunga@adb.org

Energy Access in Isolated Areas: The Future
Note: Abstract will be added later on.
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IRENA
Mr. Divyam Nagpal
Energy Access
IRENA Headquarters
Masdar City, P.O. Box 236, Abu Dhabi
United Arab Emirates
DNagpal@irena.org

Renewables for Energy Access in Asia: Key Lessons and
Way Forward
Achieving universal access to modern, reliable and affordable energy is a
prerequisite for inclusive socio-economic development. Significant progress
has been made across Asia to expand such access in recent decades, yet
gaps remain. Unreliable supply, or lack of access altogether, continues to
affect the well-being and livelihoods of millions of people in the region,
particularly in remote rural and island contexts. Distributed renewable energy
(DRE) solutions, including stand-alone systems and mini-grids, are increasingly
the most cost-effective approach to bridge the energy deficit and are being
adopted across the region through diverse delivery and financing models. For
decades, micro-hydro and biomass-based solutions have been deployed, with
solar PV and other hybrid solutions growing in adoption as costs continue to
decline and technologies improve. This presentation will discuss the role DRE
solutions can play in achieving universal modern energy access across Asia
by 2030 – as targeted under Sustainable Development Goal 7 – and the
enabling conditions to accelerate adoption. It will draw on the analysis being
undertaken by the International Renewable Energy Agency on DRE policies,
delivery and financing models, and linkages to other sectors, such as
agriculture, to maximize the socio-economic benefits of energy access to
achieve multiple Sustainable Development Goals.
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UNESCAP
Mr. Michael Williamson
Section Chief
Energy Division
United Nations Economic and Social
Commission for Asia and the Pacific
(UNESCAP)
williamson@un.org

Closing the Gap - Insights into Clean Cooking in the AsiaPacific
The Asia- Pacific region, despite its rapid progress in access to electricity is
lagging on providing universal access to clean cooking. Based on most recent
data for 2019, access rates have reached 65.5%, compared to 96.6% for
electricity access. Policymakers are confronted by a complex landscape in
terms of technologies, fuels, sustainability and social acceptability. ESCAP’s
research and technical support to member countries of the Asia-Pacific has
aimed to better help policymakers understand the impacts of different
approaches and to include clean cooking strategies into national policies and
plans.
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Bhutan
Sandeep Rai
Bhutan Power Corporation

Note: Abstract will be added later on.
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Cambodia
San Sereyvathna
Renewable Energy Sub-Sector Network Alt. Focal Point
Deputy Chief of Bureau of Science and Technology,
Renewable Energy and Other Energy
Ministry of Mines and Energy
Govt. of Cambodia, Phnom Penh- 12000

Status of Electricity Access in Cambodia: Towards
Achieving SDG 7.1
From 2010 until now, the energy demand in Cambodia has increased
dramatically because of economic growth. However, the electrification rate in
Cambodia is still low when compared to the neighboring countries in the
region. Currently there are approximately 20% of total households who are
not connected to the national grid around the country. Most of those villages
are located around Tonle Sap Lake where the extension of the licensee’s
distribution line is expensive (EAC, 2020). The Energy Policy of Cambodia
aimed to provide electricity access to all villages by 2020 (MME, 2016). It was
a tough task for the Cambodian government, but the government government
has achieved the commitment by making 99.82% of total villages to access to
the electricity (EAC, 2020). The Cambodia Energy Policy is also aligned with
the Sustainable Development Goals number 7.1. The Cambodian government
aims not only providing electricity access to the household but they aim to
provide the electricity which has the same quality to the national grid to at
least 90% of the household in Cambodia by 2030 (MME, 2016). Currently there
are six programs which are implemented by the Rural Electrification Fund
Department (REF). The purpose of these programs is to increase and improve
the electricity access in rural area. Among the six programs there are two
programs namely, the program for solar home system and the program for
providing assistance to improve existing and develop new electricity
infrastructure in rural areas, and these programs aim to provide access to
isolated areas (REF, 2019). Nowadays, the financial support for rural
electrification programs mainly relies on the state’s own fund, and so it is
expected to be a challenge in the future when they require sufficient funds to
upgrade its infrastructure. In general, providing electricity access to isolated
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areas has always been a challenge to the Cambodian government due to lack
of financial support and constraints in financial allocation.
The presentation will discuss the work done in providing the electricity access
during the last decade in terms of technology, policy, institutions and financial
issues as well as its challenges.
References
EAC. (2020). Salient Features of Power Development in the Kingdom of
Cambodia. https://eac.gov.kh/site/index?lang=en
MME. (2016). Energy Policy. http://www.mme.gov.kh/kh/article/118/គោលនគោបាយ.html
REF. (2019). Transferring the Real Benefits to the Rural Population for the Year
2019.
http://ref.gov.kh/page/admin/public/asset/article-asset/REF
Annual
Report 2019_Eg 18-5-20 final.pdf
.
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Fiji
Dhrishna Charan and Anirudh Singh
School of Science and Technology
The University of Fiji Saweni, Lautoka Fiji
dhrishnac@unifiji.ac.fj

Energy Access for Remote Island Communities in Fiji Successes and Challenges
The widely dispersed and often isolated nature of islands in the Fijian
archipelago causes high upfront costs and technical difficulties in the
electrification of its rural areas. Due to the economic difficulties associated
with extending the national grid to these areas, the government has been
exploring other options through its Rural Electrification Project which has
largely focused on subsidized decentralized renewable energy electrification
in providing access to over 25,000 households in its outer islands. Amongst
these, solar home systems have had considerable success. Other initiatives
such as diesel and biodiesel mini-grids, pico-hydro schemes and hybrid
systems have not enjoyed the same amount of success. Despite government’s
accelerated efforts and substantially increased financial support towards
achieving 100% electricity access by 2021, there are still some areas in Fiji that
do not have access to electricity. This paper overviews the essential features
of rural electrification in Fiji and assesses the feasibility of the current
practices. It analyses the issues and barriers associated with rural
electrification in Fiji, including the role of institutional and policy frameworks in
providing an enabling environment for consumers and other stakeholders.
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Greece
Antiopi Gigantidou
Hellenic Distribution Network Operator -Deputy Assistant Director of
the Islands Network Operation Department, Greece
a.gigantidou@deddie.gr

Experience from the First Period of Interconnection
between Crete and Mainland Greece
One of the longest and deepest undersea interconnections all over the world
is the one between Crete and Mainland Greece. This High Voltage AC
interconnection of two cables of 2*150MVA interconnects southern
Peloponnese and Western Crete helping in reducing the Operating Costs of
the island of Crete by replacing generation from Costly fuel-oiled Units with
less expensive electricity from the Mainland improving substantially the
reliability indices of the Power System of the island of Crete.
This presentation will highlight the technical characteristics of the
Interconnection including a variety of technical works and not only the
Interconnection itself. Some information on the new operating environment
compared to the autonomous power system operation will be also provided
and some first preliminary results from the interconnected operation will be
presented. Moreover, some ideas on the potential benefits of such
interconnection on the further utilization of Renewable Energy Sources will be
also discussed in the Panel.
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Indonesia
Dr. Zainal Afrin
PT-PLN
Indonesia

Note: Abstract will be added later on.
.
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Sri Lanka
Engr. Ronald Comester
Deputy General Manager, Research and Development
Ceylon Electricity Board, Sri Lanka

Note: Abstract will be added later on.
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Thailand
Chakphed Madtharad and Tanaporn Chinabut
System Planning Department
Provincial Electricity Authority (PEA)
Bangkok, Thailand
chakphed.mad@pea.co.th; peamicrogrid@pea.co.th

Microgrid Design for Isolated Island
The Provincial Electricity Authority’s (PEA) target is for electrification of 100% of
villages and households in Thailand. Currently 99.99% of villages and 99.72%
of households are electrified. For some rural islands, PEA supply electricity by
using diesel generators. The cost of generating electricity using diesel
generators on islands is more than 3 times that of the cost of generating
electricity on the mainland. However the electricity sale price in the Kingdom
of Thailand is a uniform tariff rate. For some unelectrified islands, PEA plan to
use PV together with diesel generators and/or submarine cable to supply the
power to meet the 100% electrification target. This paper outlines the design of
a microgrid power system for one rural island for which PEA considered that
the submarine cable investment is not economically feasible. HOMER Pro
microgrid analysis tool (HOMER Pro) will be used for calculating the optimal
sizing of the PV array and BESS. According to the national policy for
microgrids in the Kingdom of Thailand, this paper will present a method to
calculate the appropriate electricity tariff for microgrid systems that can be
proposed to the government if this new business model would be implemented
in the Kingdom of Thailand in near future.

 Back to
Table of Contents
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Session 1
Finance and Policies Promoting
Electricity Access
31 August 2021, Tuesday
(11:30 – 12:30, Thailand time)
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1

Reaching People: An Overview of the Electricity Access
with a Focus on the Renewable Off-Grid Electrification in
Namibia
Özge Dolunay
Chair of Social and Population Geography, University of Bayreuth
Universitätsstraße 30, 95440, Bayreuth, Germany
oezge.dolunay@uni-bayreuth.de

Namibia has been one of the countries in adopting SDG7, ratified Paris Climate
Agreement to UNFCCC by committing to increase the share of renewables in
electricity production by 70%, to increase energy efficiency and demand side
measures. Namibia being one of the most sparsely countries in the world has
a population of 2,54 million. As of 2019, almost one million people had no
access to electricity, out of which 64% is from rural areas. One of the main
reasons of this lack of electricity access is the geographical characteristics
and the location of the national grid. The efforts of the government in issuing
related policies for the deployment of renewable energies started with the in
1998, continued with the Rural Electrification Master Plan, the Off-Grid
Energization Master Plan and the NAMA mainly. The priority in rural
electrification has been given to the schools, health centres and irrigation and
have been supported by the national and international funding schemes. This
paper makes an overview of the electricity access with a focus on the
renewable off-grid electrification, based on the literature review and field
research observations. It addresses on the implemented projects and the
future scenarios in increasing the electricity access.

Session 1: Promoting Electricity Access
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2

Feed-In Tariff for PV for Indonesia
Iswan Prahastono*1, Ngapuli Irmea Sinisuka+, Muhammad Nurdin+
and Herry Nugraha#
*PT PLN (Persero) Pusat Penelitian dan Pengembangan Ketenagalistrikan (Research
Institute), Jl. Duren Tiga No.102, Jakarta 12760, Indonesia.
+
Institut Teknologi Bandung STEI, Jl. Ganesha No.10, Bandung 40132, Indonesia.
#
PT PLN (Persero) Kantor Pusat, Jl. Trunojoyo Blok MI/135, Jakarta 12160, Indonesia.
iswanpra@yahoo.com

Electricity Feed-in Tariff (FIT) applied in most countries is still known as
incentive rates for photovoltaic power plant (PV) electricity producers (PV
owner) or rates with remuneration (or incentive) systems for grid operators
utilizing PV. In a country that does not provide incentives for the entry of PV
plants, such as Indonesia, it is necessary to create an appropriate FIT but still
stimulate PV growth and not harm the grid operator (PLN). The author studies
some literature and shows that there is still a possibility to develop electricity
rates, especially FIT for PV plants. The intermittent nature of PV, which can
disrupt the grid system's stability, will have cost consequences became the
main reason in determining the FIT formula. This study aims to improve the
accuracy and fairness in cost between PV owner dan grid operator (PLN). In
this study, the authors propose a Feed-In Tariff (FIT) Dynamic for PV connected
to a grid system with several power plants as base-load bearers, followers,
back-ups/peakers, and implemented the North Sulawesi and Gorontalo Grid
Systems (Sulutgo) in Indonesia. The proposed FIT Dynamic needs a load curve
plan of the PV before connected to the grid system. The simulation was
carried out in several conditions to test the formula and compare the current
FIT in Indonesia with the proposed Dynamic FIT formula. The simulation also
includes several back-up/peaker and balancing/follower power plants (with a
different tariff) that respond to the system due to PV's intermittent nature. This
simulation compares the costs obtained by the PV owner connected and
supply energy to the grid system between the current condition (using FIT Flat)
and the proposed FIT Dynamic.

Session 1: Promoting Electricity Access
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Off-grid Self-sustained Electricity Supply for Isolated
Villages: Case of Baththalangunduwa Island in Sri Lanka
Nilantha Sapumanage*1, P. Samaranayake+, and R. Attalage#

*Inspectorate Division, Public Utilities Commission of Sri Lanka, Level 6, BOC Merchant
Tower, 28, St Michaels Road, Colombo, 00300, Sri Lanka.
+
Projects Coordinating Dvision, Sustainable Energy Authority, BMICH, Colombo, 00700,
Sri Lanka.
#
Dean, Faculty of Graduate Studies and Research, Sri Lanka Institute of Information
Technology, Malab, Sri Lanka.
nilanthasapu@yahoo.com

Sri Lanka is one of the highly electrified nations with more than 98% families
connected to the national grid. As per the World Bank and Asian Development
Bank, the country achieved 100% access to electricity by 2019.
Sri Lanka has redefined the country’s energy policy in 2019 to be fully
committed with the UN declaration on” Transforming our world: the 2030
Agenda for Sustainable Development”, through diverse measures to reduce
the carbon emissions. The present government empowered an institutional
framework to embrace indigenous renewable energy sources to enhance the
contributions of hydro and other renewable energy to 80% of the overall
energy mix by 2030 to realize SDG 7.1 broader goals.
Public Utilities Commission of Sri Lanka and the Ceylon Electricity Board
coherently worked to extend the national grid system to isolated areas, while
the Sri Lanka sustainable energy authority (SLSEA) provided the financial,
technical, and administrative support to develop the off grid renewable power
solutions to areas where the national grid is unlikely to reach in the
foreseeable future. The SLSEA completed a feasibility study for the hybrid
solution with 36% efficiency to electrify 600 households and 1250 connected
people in Baththanagunduwa island at US$ 1,588,900.

Session 1: Promoting Electricity Access
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Fuel Transitioning in Crises: A Study of an LPG Cookingsystem Pilot Project conducted in Kachin IDP camps,
Myanmar
Ruth Devadoss*, Andrew Pascale+, Su Hlaing Chein@, Zam Deih Khual
Pi@, Ja Bauk@, Mary Kaw Lum@, and David Allan@, # ,1
*Post Graduate Advisor, Spectrum - Sustainable Development Knowledge Network
(SDKN), 9C Myaynigone Plaza, Sanchaung Township, Yangon, Myanmar
@Spectrum - Sustainable Development Knowledge Network (SDKN), 9C Myaynigone
Plaza, Sanchaung Township, Yangon, Myanmar
+Energy and Poverty Research Group (EPRG), University of Queensland, Brisbane,
Australia (UQ)
#
Associate Professor (Adj.), Energy and Poverty Research Group (EPRG), University of
Queensland, Brisbane, Australia (UQ)
1
djallan7@gmail.com

In refugee and displacement settings, the utilisation of wild-collected firewood
for fuel has led to concerns over deforestation and competition for resources,
building tensions between vulnerable peoples and host communities. More
recently, concern has expanded to the health impacts of solid fuel use in such
settings connected to household air pollution (HAP). Other well-known
protection risks involve the continued need for fuel-collection in unsafe
situations, increasing risks of gender-based violence, conflict with host
communities, and exposure to landmines and unexploded ordnances. This
paper details results of 5-month-long pilot trials of fuel switching from firewood
and charcoal to LPG across 130 Households in two IDP camps in remote
Kachin State in Northern Myanmar. The paper includes practical details of the
fuel transition and data sourced from baseline surveys across 11 camps, a midterm review and satisfaction assessment, and a full-term review. Overall
results were high satisfaction and continued use of the LPG technology after
pilot end, with participants favouring the time-saving aspects and protection
outcomes. The paper concludes with the argument that, where the supply
chain to remote camps can be established economically, LPG can be used
effectively in any displacement setting in Myanmar conflict zones.
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A Study into Forced-Air-Cooling and Heat Pump Systems
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During the summer season in Vietnam, when the weather is extremely hot,
radiation from the sun significantly increases the temperature difference
between the upper and lower parts of solar panels, making their heat
resistance go beyond the limit level. Cooling is thus very important. This paper
presents methods for cooling a solar panel: using forced air coming from
ventilators run before the operation of the solar panel and using a heat pump.
In this research, we reduced the temperature of the solar panel in two stages.
The first stage involves forced-air cooling with the use of ventilators. This was
combined with air conditioning using the heat pump in the second stage.
Findings showed that the temperature difference between the upper and lower
parts of the solar panel increased with the temperature of solar radiation.
During the cooling process in both stages, the surface temperature decreased
quickly, energy consumption was lower, and energy efficiency rose more
significantly compared to when other cooling methods were adopted.
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Solar-biogas hybrid renewable energy system (HRES) is an effective way for
electrification of rural area in the developing countries. When the power of the
PV panels of the HRES is higher than that of the load, the excess energy is
used to produce hydrogen through the water electrolyser. Hydrogen is then
blended with biogas to fuel the internal combustion engine of the generator. A
microcontroller connects the PV panels, the water electrolyser, and the
consumed network to automatically start the generator when an additional
power is needed. The addition of 20% hydrogen into biogas M7C3 leads to an
increase in engine cycle work by 13%, 4% and 2% at 100%, 65% and 50% load
operating mode, respectively. As compared to full load mode, CO and HC
emissions of the engine are doubled, but the NO x emission drops down 50%
in the half load operating mode. Independently loading regime, the addition of
hydrogen to biogas results in a decrease in CO and HC emissions, but an
increase in NO x emissions. At a given speed and engine loading mode, the
optimal equivalence ratio and advance ignition angle decrease as increasing
CH 4 composition in biogas or/and H 2 content in fuel blend.
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Concentrated solar thermal energy is regarded as one of the most promising
methods of renewable power generation. Most of the focus of the existing
renewable power generating technologies in Sri Lanka is on solar PV. But
concentrated solar power generation can be both technically and
commercially attractive, as a way to develop large scale renewable power
generation sources and ultimately decrease the dependency on fossil fuels.
This study explores some ideas such as plant design parameters,
geographical locations and commercial feasibility of concentrated solar power
technology.
A 10 MW parabolic trough solar thermal plant has been modeled at
Hambanthota using System Advisor Model simulator. It was revealed that this
plant could generate 45.8 GWh in the first year with 3.5 of solar multiple and 7
hours of thermal energy storage. It has been reveled through the results that
Therminol 66 is the most suitable heat transfer fluid while Solargenix SGX-1
being the most suitable collector type for the application. The calculations
demonstrated a levelized cost of energy of 0.276 $/kWh with an internal rate
of return of 2.45% given the power purchasing agreement price at 0.102
$/kWh. It was found that this project would be financially feasible to start after
15 years enabling a positive net present value at 30% learning rate.
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Rice husk is one of the most popular biomass resources in ASEAN countries
such as Vietnam, Indonesia, The Philippines, and Thailand. Gasification this
biomass is the first approach that there have many works conducted. This
paper has presented the modelling and investigation of the Vietnamese rice
husk downdraft gasifier. An equilibrium modeling developed to be used to
predict the amount of biochar and syngas compositions. The modeling results
shown a particularly good agreement with the experimental one. The average
root mean square error (RMSE) between experimental and modeling results is
1.642; 1.882; 1.445 and 1.345 in reduction temperature is 750oC; 800oC; 850oC
and 900oC, respectively. Therefore, the model developed might be useful to
predict the syngas composition and the biochar for rice husk gasification.
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Influence of Several Variables on the Estimation of Wind
Turbine Power Outputs using Support Vector Regression
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Different energy solutions have been proposed with the aim of achieving more
efficient electrical systems based on renewable energies. In this kind of
electrical system, a crucial element is the existence of forecasting models that
can predict the most intermittent variables that participate in the energy
balance. In this work, an evaluation of the influence of several variables for the
prediction of the Wind Turbine Power Outputs (WTPOs) is done using Support
Vector Regression (SVR) technique. Besides the use of wind speed and
direction, variables commonly used for this purpose, in this study the influence
of other variables such as the air density, atmospheric pressure, temperature
and relative humidity is analyzed. Furthermore, the influence of other variables
provided by the SCADA system of the wind farm are considered, among which
are highlighted the set-points of the wind turbines and the hub orientation. The
conclusions that can be drawn include the argument that set-points are vitally
important for forecasting in electrical systems with high penetration of
renewable energies, being the improvement statistically significant (5% of
significance) when it is compared with the rest of the models that do not use
this variable.
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For archipelagic countries like the Philippines, small, isolated islands have
energy needs that are catered by mostly non-renewable energy sources. Due
to physical and topological constraints, these systems are often faced with
problems, especially when variable renewable energy (VRE) sources are
installed. When the system has low inertia, embedding VREs can cause
stability problems. In this paper, rotor angle and transient stability are
investigated in various test systems to study the effect of network parameter
variation in different penetration levels of VRE. Two test systems were
considered, a simple machine infinite bus system (SMIB), and a three-bus
system. Instability is observed as shown by the shift in the eigenvalues of the
system to the positive side of the Argand plane when the penetration levels of
VREs are significant. This instability is worse on the smaller system.
Furthermore, at various X/R ratios in a system with high penetration of VRE,
instability is observed when the network is extremely resistive. In the end, this
study provides a good appreciation on the behavior of the small isolated
system with high levels of VRE installed and this will greatly aid in the design
of suitable controls appropriate for small island power systems.
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Indonesia is an archipelagic country consisting of many islands, such as
Halmahera Island. Halmahera Island is one of the crucial islands due to its
enormous nickel mining potential. Therefore, this island has high growth of
nickel mining and processing industries. However, the low electrification ratio
of 89,33% will become an issue in the future, as the electricity demand will
continue to increase on a large scale in the future. Therefore, a generation
expansion planning (GEP) study is performed in the Halmahera electricity
system for the 2026-2050 period. The Mixed Integer Linear Programming
(MILP) method is used to determine the power plant development variables.
The result shows that biomass is selected as the local energy resource for
power plant development alongside coal and gas machine power plants.
Therefore, to achieve the renewable energy mix target, energy supply from
biomass, coal and gas machine needs to be 66.11%, 4.11% and 30.04%,
respectively. Furthermore, this power plant combination achieved the target of
renewable energy mix without violating the reliability with the approximately
same electricity generation cost, IDR 1,495/kWh.
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Nurmela 1,3,*, S. Sasmono 2,3, N. Hariyanto 1, Deny Hamdani 1, K.M.
Banjarnahor 1, T. Rachmilda 1, Umar Khayam 1, Suhardi 1, and N. I
Sinisuka 1
1

School of Electrical Engineering and Informatics Institut Teknologi Bandung, Bandung,
Indonesia
2
School of Electrical Engineering, Telkom University, Bandung, Indonesia
3
Quadran Energi Rekayasa, Bandung, Indonesia
*23220050@std.stei.itb.ac.id

The continued growing tourist destination in isolated islands needs electricity
support. It was coming from Diesel Power Plants (DPP). However, the electricity
production cost of the grid system which is supplied by Diesel Power Plant
was expensive. The solution option to reduce the electricity production cost in
such tourist destination isolated island is to develop a hybrid system which is
combining Solar Photovoltaic, Batteries as frequency stability control and so
do the diesel power plant. At the first stage, grid impact simulation which is
focusing on both static and dynamic conditions running to find the fit both site
and configuration of the hybrid system. Load flow and short circuit simulation
are part of the static approach. Whilst, the frequency stability is part of the
dynamic approach. All the technical parameters should be in the allowable
range as to be stated in the 20 kV grid code. The technical parameters are
including bus voltage level, loading in a conductor, losses of the grid, and
frequency stability. In the second stage, the new electricity production cost
was be produced based on hybrid system configuration. It was lower than the
grid electricity production cost which was supplied by Diesel Power Plant. The
iterative process was being done until the hybrid system electricity production
cost meet the criteria.
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Renewable energy is a sound alternative for rural electrification because of its
ability to resolve resource and environmental scarcity especially in an isolated
island. A good grasp on its resource availability is essential in planning for an
island’s sustainable energy system. In this paper, resource assessment is
applied to determine the viability of renewable energy in Bantayan Island, one
of the islands of the archipelagic Philippines. Using geospatial data, physical
attributes, such as digital elevation maps, slope category and land cover,
among others, of the island are elaborated. The availability and variability of
the renewable resources are then analyzed using remote sensing data. Both
theoretical and technical potential for both wind and solar energy is also
computed. In the end, it is evident that both the solar and wind resources in the
island are sufficient to cater the island’s future energy needs. Further,
sensitivity analysis is presented to further validate the said renewable energy
projects. This paper highlights the effectiveness of remote-sensing data and
GIS to assess site-specific energy potential, specifically renewables. Decisionmakers may be aided with this information which can streamline and fast-track
the development of cleaner energy in remote off-grid areas.
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Energy Resilience by Considering Wind Speed
Uncertainty: A Case of Komodo Island
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An environmentally friendly and economical electricity supply is crucial for a
small, isolated island's energy resilience, such as Komodo Island. Solving this
problem requires an economic local energy resource, such as wind energy, to
substitute fossil energy. Unfortunately, the wind speed uncertainty becomes a
problem for choosing the optimal small wind turbine for the Komodo island.
Therefore, this research aims to obtain the optimal small wind turbine for
Komodo island by considering the wind speed uncertainty. Monte Carlo
simulation models the wind speed uncertainty. Mixed-integer linear
programming is used to choose the optimal small wind turbine. This research
uses 16 small wind turbine types from various brands with varying technoeconomic parameters as the candidates for replacing the diesel power plants.
The results show that neglecting the wind speed uncertainty produces an
over-optimistic result. By considering the windspeed uncertainty, the SWT 3
kW is the optimal small wind turbine. The total unit of SWT 3 kW is 22 units
with a total capacity of 66 kW. The SWT has an average LCOE of 0.135
USD/kWh and provides an average saving of 85,917 USD during its lifetime
and an average CO2 emission reduction of 66.76 tons per year.
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Buton and Muna Islands are the two largest islands in Southeast Sulawesi with
a total population of 360.682 with a total area of 7,712.18 km2. The main
source of electricity for the two islands are mostly supplied from Buton Island.
The current Muna-Buton electricity consumption are quite large, with a peak
load of 32,996 kW. The government's target to achieve renewable energy mix
of 23% in 2025 and 31% in 2050 collided with the existing of power plants in
Muna and Buton which are currently still dominated by diesel generator. With
the supply relying on diesel generator, statistics in 2019 showed that the cost
of generation is IDR 2,369 (16,63 cents)/kWh. It is necessary to develop a
power development plan to achieve a reliable supply and as well as least cost
in order to achieve the targets set by the government by utilizing the energy
potential of the local area. The planned interconnection scenario with the
Sulawesi grid is expected to increase the reliability of both systems. The
generation expansion planning of Muna and Buton Islands is carried out using
the assistance of OSeMOSYS as the simulation tool. To achieve the optimal
result, several scenarios will be assessed, namely the BAU scenario, RE target,
and CO2 limit. MILP method is used for determining the decision variables.
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Renewable energy systems are technologically matured and promising to
replace conventional fossil fuel energy systems. A renewable energy system
can be used as an off-grid or on-grid system. An off-grid renewable energy
system is typically a stand-alone power system located in an isolated area to
fulfill residential or small industrial power needs. The main objective of this
paper is to create a model and simulation of a typical off-grid renewable
energy system using MATLAB/Simulink with power quality is a major issue to
analyze. The power quality issues concern voltage fluctuation and harmonics
due to different schemes of the solar PV/mini-hydro/biomass renewable
energy system with linear and non-linear loads. Mini-hydro and biomass are
seasonal energy sources, and solar photovoltaic (PV) is an intermittent energy
source. However, due to the intermittency of its energy resources, it is difficult
to maintain a balance of the power system parameters between the source
and load. The maximum power point tracking technique (MPPT) of a PV array
is mostly an essential part of a PV system. It continually extracts the maximum
amount of power from the array under varying conditions. A three-phase pulse
width modulated inverter is used to convert dc to ac and supply power to ac
loads. Three case scenarios of the renewable energy system are observed,
i.e., solar PV/mini-hydro system, solar PV/biomass system, and solar PV/minihydro/biomass system.
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Building electricity supply systems for islands is challenging work, mainly in
economic and sustainability. The microgrid power system with a renewable
energy source (RES) power plant is one solution to this problem. With many
RES implementations, an appropriate integration method is required between
intermittent RES plants and the existing electrical system. One method of
system integration is unit commitment (UC), a scheduling method to get the
lowest operating costs and meet the system's load requirement. The
development of alternative UC methods is required to maintain the system's
stability and minimize operating costs. Therefore, developing a new
optimization method in the UC scheme for microgrid power systems is
necessary.
This paper proposes an optimization method to integrate power generation
from intermittent renewable energy on a microgrid system so that the total
operating cost remains low. The algorithm uses a simple and fast PL technique
for the generation scheduling and dispatch stages to obtain the initial
population. Then, an accurate and more flexible GA technique is used for the
economic dispatch stage to avoid local optima to get the lowest operating
costs. The method has been simulated on an island electricity system in
Indonesia with intermittent RES power plants, resulting from achieving low
total operating costs.
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The low voltage distribution networks are expanded in recent years due to the
load demand increase and its variations behavior. This issue compels the
distribution network operators (DNO) to challenge in designing appropriate
distribution network topologies with the lowest capital and operational
expenditures to supply electricity to consumers in both rural and urban areas.
The paper focuses on designing low voltage distribution network topologies
under load profiles uncertainty for an urban area considering the minimum
power loss and balanced load in the distribution networks. In the first step, the
repeated phase ABC (RPABC) algorithm is developed to search for load
balancing from a distribution transformer to all consumers. Then, the genetic
algorithm (GA) is implemented to find out the minimum power loss. Next, the
impact of load profile uncertainty on different network topologies is
investigated. The distribution network topologies are visualized automatically
for different connected phases of the network. To confirm a proposed method,
the 45 bus distribution network in the urban area in Phnom Penh city,
Cambodia, is selected to be a case study. Finally, a comparative study of two
different concepts allows providing that the genetic algorithm is the optimal
solution in designing the low voltage distribution network topology.
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As an Archipelago country, Indonesia has different types of power grids. In
small islands or isolated areas, Indonesia Government and national electricity
companies apply microgrid schemes to serve the electricity needs in that area.
At the same time, the Indonesia Government also commits to deploy more
renewable energy in its power generation system to reduce Greenhouse
Gasses Emissions. One of its strategies to achieve the national greenhouse
gasses emission reduction target is using Solar PV power plants in the
microgrid systems especially in microgrid for the small island. Currently, in
Karampuang Island, a 6 km2 island located in West Sulawesi Province with a
population of 800 householders, the electricity needs supply by four Solar PV
microgrid which separated and not connected yet. The electrical load for the
island microgrid is dominated by household load and a small portion of public
facilities. In this paper, two schemes of Karampuang microgrid expansion are
examined. The first scheme is the microgrid using a single Solar PV power
plant with a large size to supply for all islands. The second scheme is the
microgrid use four distributed solar PV power plant and connects them to
supply for all island in one grid. The reliability aspect of both microgrid
schemes is calculated. The indices compared and look the most suitable for
the consumer between them.

Session 4: Electricity Access and Microgrids

P a g e | 48

4

A Review of Applied Methods in Microgrid Protection
Sittinan Muanchaona, Piyapong Prachuab, and Jai Govind Singh*
Department of Energy, Environment and Climate Change, Asian Institute of Technology,
P.O. Box 4, Klong Luang, Pathumthani 12120, Thailand.
*jgsingh@ait.ac.th

The microgrid concept is very important to support electricity access in many
countries. This concept is not limited only to rural areas but also urban areas.
A microgrid can increase the reliability and availability of electricity in a
forming area by presenting micro-electrical sources or distributed generators.
The microgrid can operate in a grid-connected mode or an islanded mode. In
grid-connected mode, a power network has to handle the flow of electricity in
a bidirectional way, and the fault level is high due to the contribution from the
main grid. In contrast, when the microgrid is in islanded mode, the fault level is
lower. Then, the protecting devices in the microgrid area shall be able to
detect the fault on both operational modes, which cannot be implemented on
a conventional protection basis. Hence, this paper presents an overview of
protection issues in grid-connected mode and islanded mode, as well as a
review of applied protection methods, which focus on current-based
protection, differential protection, voltage current-based protection, and
deployment of the external device. Finally, the comparative study on different
reviewed methods has been discussed with related reasons.
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The solar hybrid system which consists of photovoltaic (PV) and battery
storage can provide electricity supply to the buildings both on-grid and off-grid
conditions. To improve the uninterrupted operation, it is possible to integrate
the grid-tied PV system, without the battery, with the solar hybrid system to
enhance the power generation during islanding condition. However, many
hybrid on/off grid inverters do not allow the other energy sources to charge
the battery in the off-grid mode. A particular power curtailment control is then
required for the grid-tied inverter to prevent the excessive power. In this work,
the power curtailment controller with the combination of smart meter and solar
irradiance sensor is introduced. The set-point of grid-tied inverter is
automatically adjusted following the changes of load consumption and PV
power. The performance of islanding operation among solar hybrid and gridtied PV systems is examined based on a time-sweep power flow calculation
on DIgSILENT PowerFactory software. It is shown that instead of using solar
hybrid system alone, coupling with the grid-tied PV system can help increasing
the efficiency of battery usage. Hence, this can extend the continued
electricity supply to the building during the loss of grid voltage.
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This paper presents the review of microgrid technology and development in
Thailand. The microgrids system is a small power network that has been
developed based on the energy sources of the area such as solar, wind, water
and other forms. Using the existing energy sources as an alternative energy
for power generating can make those areas been more energy secured. While
the main electric power grids system fails, the microgrid system can
independently generate power by using the alternative energy source. In
addition, microgrid system can be used to determine power quality, electrical
stability, and electricity reliability as well. Currently, the Provincial Electricity
Authority (PEA) has implemented the projects of Smart Microgrid model in
several sites. This paper reviewed the system of two sites in Chiang Mai
Province of (1) Ban Khun Pae, Chomthong District and (2) Mae Sariang District.
The vital of these projects is to increase the reliability and stability of the
electrical system.
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Some Inverter have been introduced to convert the voltage. In previous
Studies, Inverters are used to convert DC to AC voltages without being able to
increase the output voltage and the inverter uses many component, much
more than does the proposed inverter. In this paper, the authors examine the
Boost Inverter Topology based on a hybrid control connected to the grid, so
that the output of the inverter can be directly utilized by consumers and its
provide benefits in the form of reducing electricity bills. Simulations and
experiments have been conducted to determine the hybrid control work and
how grid connected inverter can be utilized. Hybrid controller is easier to
design because it does not require complex mathematical formula and it is
proposed for variety of inductive or capacitive loads. The results showed that
the inverter with hybrid control connected to the grid works properly.
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With the efforts of the Vietnam Electricity Corporation, the national power grid
is reaching out to remote areas and remote islands. However, there are still
many places where there is no national electricity source for daily life and
production. Finding renewable energy generation sources for the national grid
is the top priority of every citizen here. Power generation solutions currently
being used include solar power systems, wind power, wave energy,
generators using internal combustion engines, although some places use
rechargeable batteries to supply electricity (when the power is out, bring the
battery back to a place with utility power to charge it). In remote areas
(especially in the northwest mountainous areas of Vietnam) stream electricity
(using stream flow to turn generators) is often used to supply electricity for the
load. The downside of this solution is that the power source is often unstable,
easily damaged electrical equipment due to too high voltage surges.
In this paper, we present survey results on the status of electricity supply to
isolated regions in Vietnam (areas without the national grid), analyze the
efficiency of each type and propose some solutions to improve the above
situation.
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Isolated Areas, like islands, Mountainous or desert areas, face significant
difficulties in meeting their energy supply with the same level of reliability as
the mainland areas. To make matter worse, energy costs are usually
significantly increased in these areas, due to the limited natural resources
available. Therefore, there is a need to address issues related to both energy
supply and Sustainable Development of these Regions with such fragile
environment by educating Engineers, particularly skilled for the peculiarities of
such areas. This is the scope of the Mastering Energy Supply focusing on
Isolated Areas (MESfIA) Curriculum, adapted by South-East Asian Universities
to their local needs. In order to propose the best possible combination of
courses, a comprehensive review of relevant MScs has been performed. The
characteristics of relevant MScs organized in Islands or Isolated Areas are of
particular interest when preparing MESfIA curricula and in this paper the
characteristics of these MSc are summarized.
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In terms of power system operation, a large number of countries include areas
that operate autonomously or in some cases they are weakly interconnected
with larger power systems. These areas may include physical islands, isolated
areas within the mainland (e.g., mountainous areas, forests, etc.), as well as
temporarily isolated areas due to natural disasters. In most of cases, these
areas present significant renewable energy potential, which can be utilized in
order to provide a portion of their total energy requirements. In order to
provide proper technical training that will be focused on the above-mentioned
unique characteristics, Higher Educational Institutions have to provide proper
information to their staff regarding a variety of topics, including renewable
energy technologies, hybrid power systems, power systems analysis, energy
efficiency measures, etc. A very helpful element to achieve this in engineering
studies are software tools, as they can help in simulating conditions (like
severe faults in a grid) without destruction of equipment. These paper presents
a review of software tools that can be used for the fulfillment of training needs
in isolated areas. These tools are compared and evaluated regarding their
application areas, as well as the license type that they receive for Higher
Educational Institutions.
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May Thida Maung1 and Pyae Phyo Aung
Energy Programme Officer1
WWF-Myanmar, Myanmar
maythidamaung@gmail.com

The Tanintharyi Region in the South of Myanmar is the only region out of 14 in
Myanmar that does not have a national grid, and so have lack of modern energy
access. To understand the energy access in rural and isolated areas of this
region, a study was conducted with the following objectives; (a) What is the
current status of energy use, and (b) what are the potentials and barriers for
renewable energy development in these villages. For addressing these
objectives, a detailed household survey was carried out in three remote villages
in three different townships in Tanintharyi region. The survey was conducted in
about 10% of the households. The observations and assessment from the survey
were as follows: There were around 80 to 100 households with average number
of 5 persons/household. The average annual household income was between
US$ 1,655 to US$ 2,188. Households relied either on candles or solar PV with
batteries for lighting and firewood for cooking. Most of households used solar PV
with flooded lead acid battery or small dry cell/battery. Few households used
solar PV for watching TV. The survey also indicated that most households
charged their batteries by directly connecting to the solar PV. Therefore, the
batteries need to be replaced every 6 months or a year. Most households
collected firewood for cooking one to two times per year. There appears to be
good potential for solar and micro hydro in this area. According to the preliminary
study, 75 kW to 225 kW potential of micro-hydro systems exists. The solar
irradiation potential was around 1700 kWh/m2/year. But the barriers observed
were low electricity demand, affordability of the people, and long distance of the
households from one another. The results indicates that a conducive environment
and support from government and private sector is needed to assist people to get
access to modern energy services.
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A Novel Optically Transparent Array Antenna Using
Conductive ITO Film and Integrated in OLED for mmWave 5G Applications
Mustapha El halaoui*,+, Laurent Canale+,1, Oussama Ben Abdellah*,+,
Adel Asselman* ,and Georges Zissis+
*Optics and Photonics Team, Faculty of Sciences, Abdelmalek Essaadi University, P. O.
Box: 2121, Tetouan, Morocco.
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LAPLACE, Université de Toulouse, CNRS, INPT, UPS, 118 route de Narbonne 31062
Toulouse, France.
1
laurent.canale@laplace.univ-tlse.fr

In this article, an optically transparent array antenna, integrated in organic
light-emitting diodes (OLEDs), is proposed for mm-wave 5G applications. This
antenna is designed by using the ITO films printed on a glass substrate with
the measured optical transparency of 75 %. The proposed array antenna
covers the 26 GHz (26.48 -- 28.16 GHz) for the mm-wave 5G applications. The
peak gain is increased from 5.94 dB to 8.4 dB by applying the array antenna
technique. The spectral power distribution (SPD) of the OLED with and without
antenna is measured in the visible spectrum. The OLED luminance decreased
by 34 % after antenna integration. Therefore, to solve this problem and
increase the optical transparency, the mesh technique will be used.
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Plant for Isolated Area - Case Study Riam Batu Village
Nurmela1,3,*, S. Sasmono2,3, N. Hariyanto1, Deny Hamdani1, K.M.
Banjarnahor1, T. Rachmilda1, Umar Khayam1, Suhardi1, N.I. Sinisuka1
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School of Electrical Engineering and Informatics Institut Teknologi Bandung, Bandung,
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2
School of Electrical Engineering, Telkom University, Bandung, Indonesia
3
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In the isolated area, a hybrid power plant that combines solar energy, wind
energy, and storage can be an option to electrify it. Solar energy and wind
energy are variable renewable energy sources. The characteristics of variable
renewable energy sources are intermittent and non-dispatchable. However, In
the planning stage, the optimal installed capacity of multisource determined
through least-cost criteria and grid stability especially frequency stability is
crucial for such a type of hybrid power plant. therefore, the optimal installed
capacity is both the least cost and supports frequency stability
simultaneously. In the optimal installed capacity, off-grid frequency should be
in the allowable range during intermittent conditions at any possible scenarios
including fluctuation of solar irradiation, fluctuation of wind velocity and so do
a combination of both. All the intermittent condition combines with all possible
load, both off-peak load and peak load. The iterative process can be done
until the installed capacity of multisource meets the least cost criteria and
frequency stability criteria.
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Data-Flow Programming Based Non-Intrusive Load
Monitoring for Electricity in Remote Area
Syafrudi 1, Fransisco Danang Wijaya, and Sarjiya
Department of Electrical Engineering and Information Technology,
Universitas Gadjah Mada, Yogyakarta, 55281, Indonesia.
syafrudi@mail.ugm.ac.id

The use of electrical energy in remote areas must be carried out efficiently.
This study proposed a load monitoring method in remote areas. This study
developed a Data-Flow Programming (DFP) based Non-Intrusive Load
Monitoring (NILM) by employing a bagging decision tree algorithm to conduct
load disaggregation. This study built the DFP and the Graphical User Interface
(GUI) in LabVIEW connected to power sensor ADE9153A on Arduino UNO via
serial communication. This experiment was conducted on the LabVIEW 2020
running on a computer with a 64-bit operating system, Intel i5 2400-3.1 GHz
CPU, 16 GB RAM. This study produced a good performance of NILM with
0.9617 of accuracy and 0.9728 of f1-score. The proposed method of the NILM
process was suitable for electricity in remote areas because the DFP used in
the algorithm is easy to understand, easy to operate, and inexpensive to build.
Finally, the NILM technique can improve the efficiency of used electrical
energy in remote areas. By applying NILM, the operator can determine the
priority of which devices should be ON or OFF at a particular time as needed.
In addition, the NILM can contribute to the balancing of small and weak
microgrids in scenarios of high renewable energy penetration.
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Tegal Regency Using HOMER Simulation
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In recent years, the potential of renewable energy resources in Java Island,
Indonesia has been investigated. One of the cities that has large potential
resources is Tegal Regency. Therefore, the first wind power generation in Java
Island will be developed there. The wind speed in Tegal Regency is
categorized as moderately suitable since it is up to 4.53 m/s. Moreover, it has
large solar radiation around 4.66 kWh/m2/day annual average. The PV-wind
hybrid system can be considered to more utilize renewable energy sources.
This study aims to optimize wind turbine power plants as a base case by
integrating PV systems. The best configuration has been resulting using
HOMER simulation and provides 2 options that are with battery or without it.
The significant difference between them locates in excess electricity produced
by the systems. The first option without a battery produces around 0.026% or
22,278 kWh/year meanwhile the other option produces 0.00622% or 5,293
kWh/year. The component number of both the proposed optimizing
configurations is also different. In general, economic aspects such as net
present cost (NPC) and cost of energy (COE) are lower than the base case and
yield three years payback period.
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Power Quality of Multi-Source Renewable Energy Power
System on Isolated Area
Radhiansyah Radhiansyah
Student
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Institut Teknologi Bandung, Bandung, Indonesia
23219328@std.stei.itb.ac.id

Reliability in a power system is the ability of a power system to supply
electrical energy from generators to consumers in terms of quantity and
quality. Based on IEEE 1366 standard about the reliability index in the power
system which is based on the duration of the disturbance that occurs and the
number of disturbances that occur in the power system. In the power system,
development there is a known source of renewable energy which not using
fuels, thereby reducing gas emissions on the air, renewable energy is often
referred to as green energy. The use of renewable energy is currently
increasing, as a form of used to supply isolated areas, some of them are PV
and Micro-Hydro power plants. Which PV and Micro-Hydro power plant will be
the focus of research in this paper, comparing the reliability of the two power
plants, a hybrid PV-Micro-Hydro power plant was added. Research based on
the index of the reliability system with a cycle scale, so that detail of the
power system response is obtained as a power quality analysis. PV has an
intermittent condition where solar energy is unstable when the weather is
cloudy, at the night comes PV does not receive an energy source, so the
electricity supply to the household comes from storage, the use of Micro-hydro
power plant will help to cover the lack of electrical energy that occurs so that
the power system will always be stable.
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