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Greetings from Conference Chair 
 
 

It is my great honor to chair the 14th GMSARN 
International Conference 2019 on ―Smart Energy, 
Environment and Development for Sustainable GMS‖. 
On behalf of the organizing committee, I take this 
opportunity to welcome all of you to this prestigious 
international conference. 
  

Due to the fast-growing economy and population in 
the GMS region, energy security, environment, and 
climate change are of great concern. The importance of 

developing ―smart energy, environment, and development‖ based on the use of 
green technologies for local energy supply and demand-side management 
combined with smart technology will become increasingly relevant to the 
region‘s growth. In addition, decentralized energy systems, together with micro-
grids, can provide opportunities for deploying renewable energy resources and 
expanding access to clean energy services to many of GMS‘s remote 
communities. The aim of this GMSARN 2019 is to focus on smart connectivity, 
environment, and sustainable development in the GMS countries to transform its 
future.  

 
The conference is organized by Greater Mekong Subregion Academic and 

Research Network (GMSARN) and co-organized by Asian Institute of 
Technology (AIT) and National University of Laos (NUOL). GMSARN has also 
been assisted and guided by our International Advisory Committee. Cooperation 
has come from our co-organizers, colleagues, and friends from institutions in 
GMS and beyond.  

 
I take this opportunity to thank all the co-organizers and sponsors for their 

dedicated support. Finally, I would like to thank once again the participants of 
the conference and wish that you find the conference rewarding and your stay in 
Luang Prabang enjoyable! 

 
 

 
Dr. Eden Y Woon 
President 
Asian Institute of Technology 
P.O. Box 4, Klong Luang, 
Pathumthani 12120, Thailand 
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Conference Purposes 
 

With the increasing population in Greater Mekong Subregion (GMS), more than 40% of 
the population in the GMS will be living in cities by 2030. The subregion is one of the least 
urbanized areas in the world, but its cities are growing and their economic impact is being felt. 
Planning is needed to balance growth with preferably green growth and inclusiveness to avoid 
the negative impacts of urbanization. This can be achieved through national urban strategies 
that ultimately lead to a GMS urban development strategy. Consequently, energy demand for 
the GMS is expected to reach 237,000 megawatts by 2025, a threefold increase compared to the 
77,000 megawatts used in 2010 and requiring substantial investments in power system 
expansion. Also, balancing energy security, environmental impact and greenhouse gas 
emissions from energy development, and social implications within the constraints of limited 
supply options are imperatives of today‘s power development planning. The aim of this 
GMSARN 2019 is to focus on smart energy, environment, and development with sustainability 
in GMS countries to shape its future. To address these critical issues, the International 
Conference 2019 on ―Smart Energy, Environment, and Development for Sustainable GMS‖ is a 
three-day platform for knowledge dissemination by a diverse group of researchers and 
participants. 
 

The rationale of the GMSARN 2019 is to initiate and stimulate international discussions 
and exchange the innovative ideas. The conference can be used as an international platform on 
regional and trans-boundary perspectives. Therefore, it can contribute to sustainable 
development related to energy, environment and development. In this aspect, GMSARN 
conference is a unique hosting a wide range of various disciplines that would generate shared 
solutions and ideas to existing problems. In addition, this conference provides an ecosystem to 
disseminate the research and findings of development on various innovative and sustainable 
developments in GMS. It is also envisaged that the conference will benefit GMS education and 
research programs.  

 

Contact Address 

The 14th GMSARN International Conference 2019 on                   
“Smart Energy, Environment and Development in GMS”. 

 
Weerakorn Ongsakul, PhD, CFA 
GMSARN Secretary General and Conference Executive Director 
c/o Asian Institute of Technology  
P. O. Box 4, Klong Luang, Pathumthani 12120, Thailand 
 
Office Tel: +66-2-524-6537 
E-mail: gmsarn@ait.ac.th;  

                                 Website: http://www.gmsarn.com/conference2019  

 

Venue 

 

The conference venue will be held at The Grand 
Luang Prabang, Luang Prabang City, Lao PDR. 

Address: Ban Xiengkeo, Khet Sangkalok 
P.O.Box 1191 Luang Prabang 06000 Laos 

 

mailto:gmsarn@ait.ac.th
http://www.gmsarn.com/conference2019
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Keynote Address 1 

“Impact of Trade War to Thailand Global 

Supply Chain” 
 

Dr. Somjai Phagaphasvivat 
Bangkok, Thailand 

 
 
 

Supply chains are the lifeline of today‘s globalization. They enable the 
international trade flows that empower global commerce.  Supply chains are evolving 
to reflect the increased complexity of world trade - a highly competitive, super-
connected, fast-changing and increasingly volatile global environment.  With the impact 
of trade war, companies are rethinking of supply chain strategies.  One of the effects is 
to relocate to countries less affected by the tariffs imposition resulted from trade 
war.  In this context, Thailand has emerged as one of the beneficiary of the geo-political 
change from the region, enticed by the so-called EEC project's incentives. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

____________________________ 

   Dr. Somjai was formerly an associate professor at the Faculty of Political Science, Thammasat University, 
Thailand. After receiving B.A. from Chulalongkorn University, Thailand, he further studied in Europe with 
scholarship from both French and Spanish governments. He graduated from the University of Madrid, Spain and 
the University of Nancy, France with B.A. M.A., and Ph.D in political and economics. Dr.Somjai Phagaphasvivat 
has a wide range of experiences. Apart from his academic activities, he was political and economic advisor to 
ESCAP, the United Nations. He was advisor to the Securities Exchange of Thailand, advisor to a number of 
Parliamentary committees: - economic affairs, foreign affairs, fiscal and finance including a member of special 
committee on drafting political party law. In his political role, he was advisor to the Prime Minister and also a 
senator of the Thai parliament. Dr.Somjai Phagaphasvivat is a frequent speaker in seminar on economic, business 
and political issues both in Thailand and overseas. He has written a number of books and articles in Thai and 
English and wrote a number of papers to be presented at international seminars as well. He was a contributing 
writer to various newspaper and journal both domestic and overseas. He is currently a consultant to public and 
private corporations in Thailand and a lecture on the topics “Strategic Management and Geo-Politics” in various 
MBA programmes among Thai leading universities. 
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Keynote Address 2 

 “Zero Waste Collaborative Network” 

 

Mr. Wiwat Hirunpruk 
Sustainable Fashion & Lifestyle Industrial Expert, Thailand Textile 

Institute 
Bangkok, Thailand  

 

1. What is sustainable living? Why we need it?                                                                  
           Sustainable living is a lifestyle that attempts to reduce an individual's or 
society's use of the Earth's natural resources and personal resources. Practitioners of 
sustainable living often attempt to reduce their carbon footprint and waste by altering 
methods of transportation, energy consumption, and waste management. 
Sustainability is important for many reasons including Environmental and day to day 
living lifestyle. In order to have healthy communities we need clean air, natural 
resources, and a nontoxic environment. We need to consume the energy, water, air 
consciously because sustainability is the passport to the future wellbeing. 
2. What cause us an inconvenient living? 

Inconvenient living gives a community daily living trouble or annoying our 
social, economic, and environmental. We produce so much waste which so many 
billion tons end up in landfill and ocean. Waste is money, when you throw away 
waste means we throw away our money.  

3. How sustainable production and consumption restore the livable environment? 
Sustainable consumption and production refer to the use of services and related 

products, which respond to basic needs and bring a better quality of life while 
minimizing the use of natural resources and toxic materials as well as the emissions 
of waste and pollutants over the life cycle of the service or product. Fast fashion is 
one of the examples. 

4. Will zero waste network and collaboration helps saving planet? 
Community network and collaboration is another platform where Waste 

busters to find common friends who seek how to unlocking public‘s knowledge and 
build awareness to stop waste problems. The networks both on the ground and on 
social media are linked throughout the world. 

 
 

____________________________ 

  Mr. Wiwat Hirunpruk Mr. Wiwat Hirunpruk is the Textile and Industrial Fashion lifestyle expert. He grew up in 
Shinawatra a famous silk family in Chiangmai Thailand. He has international business administration degree and 
continues to study Textile technology in England. He is also a pioneer and co-founder of many organizations both in 
Private and Public sectors. At present, He is an advisor of Fashion academic in the leading educational institutions 
of the country. As well as a consultant to the network agency of Ministry of Industry under named Thailand Textile 
Institute. With deep passion he pays very keen interest in Sustainable Development subject as well as writing a book 
about Sustainable fashion. Since 2011 He have established the Social Media group called "Zero Waste Thailand" 
which actively on Facebook and Line Open Chat to serve to rise public’s awareness on sustainability matters. With 
his believe that the future is handmade. People can destroy and can create. With good hands and good hearts, all of 
us can save this sharing planet for our wellbeing young generations to come.  
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Program at a Glance (1) 
 
 

Time Day 1: November 27, 2019 (Wednesday) 

08:00 – 08:30 Registration & Opening Session at Richulieu 

08:30 – 08:40 Introductory Remarks by Prof. Dr. Weerakorn Ongsakul 

GMSARN Secretary General & Conference Executive Director 

08:40 – 08:50 Welcome Address by H.E. Dr. Subin Pinkayan 

Chairperson of The Board of Trustees, AIT, Thailand 

08:50 – 09:00 Opening Address by Prof. Emeritus Dr. Sahas Bunditkul  

Chairman of Executive Committee, AIT, Thailand  

09:00 – 09:15 Photo Session 

09:15 – 09:45 Keynote Address 1: “Impact of Trade War to Thailand Global Supply 

Chain”   

By Assoc. Prof. Dr. Somjai Phagaphasvivat, Bangkok Thailand  

09:45 – 10:15 Keynote Address 2: “Zero Waste Collaborative Network”  

By Mr. Wiwat Hirunpruk, Sustainable Fashion $ Lifestyle Industrial Expert, 

Bangkok Thailand 

10:15 – 10:30 Coffee/Tea Break – 15 minutes 

10:30 – 1215 

Break out Session 1 

Richulieu S1.1: Energy 1 

Le Bistrot S1.2: Environment 1 & Development 1 

12:15 – 13:00 Lunch Break at Xiengkeo Restaurant (90 minutes) 

13.00 – 18.00 Special Session 

@Briefing Room 

Water-Energy-Food Nexus and Sustainable Development 

in the Mekong Sub-region: The Way Forward 

Co-organized by Asian Institute of Technology and The 

University of Tokyo 

13:00 – 15:30 

Break out Session 2 

Richulieu S2.1: Energy 2 

Le Bistrot S2.2: Environment 2 & Development 2 

15:30 – 15:45 Coffee/Tea Break – 15 minutes 

15:45 – 18:15 

Break out Session 3 

Richulieu S3.1: Energy 3 

Le Bistrot S3.2: Development 3 

18:45 – 20:30 Welcome Reception Dinner at Park Houay Mixay Restaurant 

 

Time Day 2: November 28, 2019 (Thursday) 

All Day Field Visit in Luang Prabang & Dinner (Optional) 
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Program at a Glance (2) 
 

  

Time Day 3: November 29, 2019 (Friday) 

08.15 – 10:30 

Break out Session 4 

Richulieu S4.1: Energy 4 

Le Bistrot S4.2: Development 4 

10.30 – 12:15 

Break out Session 5 (Coffee/Tea Break) 

Richulieu S5.1: Energy 5 

Le Bistrot S5.2: Development 5 

12:15 – 12:30 GMSARN2019 Recap &  Closing Remarks by Prof. Dr. Weerakorn 

Ongsakul  

GMSARN Secretary General & Conference Executive Director 

12:30 – 13:30 Lunch Break 

13.30 – 18.00 Le Bistrot S6: Energy 6 

End of Conference 
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Special Session  
 

“Water-Energy-Food Nexus and Sustainable Development in the 
Mekong Sub-region: The Way Forward”  

 
27 November 2019 @Briefing Room 

 
Co-organized by 

Asian Institute of Technology and The University of Tokyo 
 
Background 

Sustainable development in the Greater Mekong Sub-region (GMS) is strongly 
linked to the development of appropriate cooperation mechanisms between the 
member countries. As a typical example of the dilemma of collective actions, 
transboundary natural ecosystems, such as the Mekong River, and economic linkages 
trigger positive and negative externalities from the action of each individual member 
country to the region. 

In order to tackle the dilemma, numerous policies top-down and bottom-up 
initiatives have been recently initiated to promote cooperation in the region. While 
there is naturally various conflicts of national interests, academia can contribute to on-
going policy discussions through evidence-based research. For, a wealth of research has 
been conducted in the past including a diversity of perspectives by neutral, impartial 
and independent research institutes.  

In this context, a series of dialogues between practitioners and researchers are 
essentially required. Especially, this is appropriate timing to restart the discussion on 
the water-energy-food (WEF) nexus, when the regional power interconnection is 
becoming one of the urgent agendas. The upcoming GMSARN conference provides a 
perfect platform for launching a series of dialogues to foster academic research between 
regional and international experts. 
 
Objective 

Against the backdrop of the recent societal and technological progress, this 
session aims to serve as a platform for presentations and a launching discussion on 
upcoming research priorities under water-energy-food nexus to foster security and 
sustainability in the GMS. 

 
Specifically, key discussion points shall include: 
 Interlinkages between evidence-based research and national-regional policy 

processes.   

 Review of results from previous studies on the regional optimization of natural 

resources in the Mekong basin. What has permeated through the regional political 

systems and what not? 

 Opportunities from recent developments (lower costs of intermittent renewables). 

 Implications for further research on the WEF Nexus approach. 
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Program Schedule on November 27, 2019 in the afternoon 
13:00 - 13:30 Registration  

13:30 – 13:40 Opening remarks and introduction to the session 
Dr. Vilas Nitivattananon, Associate Professor, Department of Development and 
Sustainability, School of Environment, Resources and Development, AIT 

13:40 – 14:15 Sub-session 1:  Keynote speech: New drivers of regional power connectivity in 
the GMS 
Mr. Longfei Li, Senior Manager, Southeast Asia-South Asia Office, Global 
Energy Interconnection Development and Cooperation Organization (GEIDCO) 

14:15 - 15:30 Sub-session 2: Technical presentations, moderated by Dr. Vilas Nitivattananon, 
AIT  

 SS-01: Energy strategies to promote local distributed electricity options, grid 
flexibility, and sustainable livelihoods in the GMS 
Dr. Noah Kittner, Assistant Professor, Department of Environmental Sciences 
and Engineering, The University of North Carolina 

 SS-02: SWITCH-Laos: Power Systems Investment Planning for Economic 
Resilience in Laos (through video-conference) 
Ms. Aaditee Kudrimoti, University of California-Berkeley; and Mr. Alex 
Lathem, Yale University 

 SS-03: Climate Change Projection and Future Climate Extremes in the Srepok 
River Basin  
Mr. Panha Hok, Department of Civil and Infrastructure Engineering, AIT  

 SS-04: Assessment of Inflows to Hydropower Dams under Climate Change 
Scenarios in the Sekong River Basin 
Dr. Sangam Shrestha, Department of Civil and Infrastructure Engineering, AIT 

15:30 – 15:50 Coffee break 

15:50 – 16:40 Sub-session 3: Panel discussion, , moderated by Dr. Daniel del Barrio, Project 
Research, Institute for Future Initiatives, U Tokyo 

 Perspective of Water-Energy-Food 
Dr. John Ward, Principal Scientist, Mekong Region Future Institute  

 From water security 
Dr. Sangam Shrestha, Associate Professor, Water Engineering and Management, 
AIT 

 From energy security 
Dr. Noah Kittner, The University of North Carolina 

 From food security 
Mr. Suthy Heng, Regional Technical Advisor/Coordinator, Environmental 
Management Division, Mekong River Commission (MRC) 

16:40 – 17:20 Panel Discussions, moderated by Dr. Daniel del Barrio, Project Research, 
Institute for Future Initiatives, U Tokyo 

 What are the recent and upcoming drivers and impacts in the region? 

 Emerging topic of Water-Energy-Food nexus for regional sustainable 
development 

 How to make the research outreach effective? 
Panel participants (4-5 panelists): 

 Mr. Longfei Li, Senior Manager, Southeast Asia-South Asia Office, 
Global Energy Interconnection Development and Cooperation 
Organization (GEIDCO) 

 Dr. John Ward, Principal Scientist, Mekong Region Future Institute 

 Dr. Sangam Shrestha, AIT, Associate Professor, Water Engineering and 
Management 

 Dr. Noah Kittner, The University of North Carolina  

 Mr. Suthy Heng, Regional Technical Advisor/Coordinator, 
Environmental Management Division, MRC  

17:20 –  Concluding remarks: Dr. Kensuke Yamaguchi, Project Assistant Professor, U 
Tokyo 
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Presentation Schedule 
 

DAY ONE: 27 November 2019 

   

S1.1:           
10:30 – 12:15 

ENERGY 1  Richulieu 

Session Chairperson: Dr. Nattadon Pannucharoenwong, Thammasat University, Thailand 

E-01 Solar cells energy consumption of of automatic 
environment control system in the growth mushroom 
greenhouse 

Thailand 

 Nattadon Pannucharoenwong, Phadungsak Rattanadecho, 
Jarinee Jongpluempiti, Ponthep Vengsungnle, and Snunkhaem 
Echaroj 

 

E-03 An Intelligent Appliance Direct load control Classification 
for Residential Customer Demand Response Management 

Thailand 

 Nopporn Patcharaprakiti, Wiwat tippachorn, and Jeerawan 
Saelao 

 

E-04 Criteria for Evaluating the Health Index of Distribution 
Transformer in PEA 

Thailand 

 Pannathon Rodkumnerd, and Komsan Hongesombut  

E-05 Simulation of the appropriate capacity and mouthing 
position of distributed battery storage systems for 
maintaining the power quality in Maesariang Microgrid 
system, Thailand 

Thailand 

 Chaiyaporn Kaewvata, Chatchai Sirisamphanwong and Tawat 
Siriwong 

 

E-06 Biogas production of Water Hyacinth and Food Waste from 
Dry Co-digestion with Spay Inoculum System to 
Renewable Energy for the Community 

Thailand 

 Kodchasorn Hussaro, and Jutiporn Intanin  

E-07 Economy-wide implications of household consumption on 
energy and CO2 emissions and its key influencing factors 
in Thailand 

Thailand 

 Onicha Meangbua  

E-08 The biogas production of food waste and wastewater from 
Bang Ta Boon estuary, Phetchaburi Province 

Thailand 

 Jutiporn Intanin, and Kodchasorn Hussaro  

E-09 Thermal Performance of Living Walls with Individual and 
Mixed Plant Species 

Thailand 

 Sasima Charoenki, and Suthat Yiemwattana  

E-56 Optimal Microgrid Controller Design with Energy Storage 
Optimization Considering Renewable Energy Grid 
Integration 

Thailand 

 Praditpong Suksirithawornkul, Suttichai 
Premrudeepreechacharn, Tirapong Kasirawat, and Rahul Metha 
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S1.2:           
10:30 – 12:15 

ENVIRONMENT 1 & DEVELOPMENT 1 Le Bistrot 

Session Chairperson: Mr. Cherid Kalayanamitr, EGAT, Thailand 

Env-01 The Lesson Learn of the Implementation on Fire Hotspot 
Reduction in Chiangrai Province 

Thailand 

 Nopporn Patcharaprakiti, and Nion Sirimongkonlertkun  

Env-02 Carbon Footprint of Black Soldier Fly Larvae from 
Organic Waste Treatment 

Thailand 

 Rathanit Sukthanapirat, Samonporn Suttibak, Ramin Sriyoha, 
Natpapat Chansakathana, and Supawadee Kanjanakate 

 

Env-03 Pathways to Reducing Marine Plastic Pollution from 
Land-Based Sources in ASEAN Countries 

Japan 

 Masasumi Ao  

Env-04 Characterization of zeolite NaY loaded with K species and 
testing as catalysts for transesterification of refined Jatropha 
seed oil: Concerning Life Cycle Assessment and 
Environmental effects 

Thailand 

 Santipong Nuanual, Saowanee Manadee, Preecha 
Sriprapakhan, Surachai Artkla, Prapita Thanarak, and Pisit 
Maneechot 

 

Env-05 Improving of the biogas quality via chemical adsorption of 
Sand-Ferric Oxide Composite: Imprementary to 
community - household uses 

Thailand 

 Preecha Sriprapakhan, Surachai Artkla, and Pisit Maneechot  

Env-08 Coupling Flood Hazard with Vulnerability Map for Flood 
Risk Assessment: A Case Study of Nyaung-U Township in 
Myanmar 

Thailand 

 T.W. Khaing, S. Tantanee, W. Pratoomchai, and N. Mahavik  

Env-12 Transesterification and characterization of Boyryococus 
braunii algae oil into Fatty Acid Methyl Ester (FAME) for 
biodiesel production 

Thailand 

 Johannex Fefeh Rushman, Pisit Maneechot, Dusit Buagate, 
Prapita Thanarak, and Anusorn Vorasingha 

 

Env-13 Aging and Environment in Role of Rural Older Adults Thailand 

 Pawinee Iamtrakul, and Sararad Chayphong  

SD-42 Flood Hazard Assessment based on Hydrologic and 
Spatial Modelling in Middle Chao Phraya River Basin, 
Thailand 

Thailand 

 Thanasit Promping, Vilas Nitivattananon, Oleg V. Shipin, and 
Sutinee Chao-amonphat 

 

   

S2.1:           
13:00 – 15.30 

ENERGY 2  Richulieu 

Session Chairperson:  Asst. Prof. Dr  Boonruang Marungsri, Suranaree University of                                          
Technology, Thailand 

E-10 Photovoltaic (PV) Module Sizing of a PV-Cascade Heat 
Pump for Simultaneous Hot Water Heating and Building 
Cooling in Tropical Climate 

Thailand 

 Rithy Kong, Attakorn Asanakham, Thoranis Deethayat, and 
Tanongkiat Kiatsiriroat 
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E-11 MEA‘GIS vs Solar Rooftop 

Punnapas Apakittikun 

Thailand 

E-12 Hydropower Cooperation for Firm Power Production of 
Hydropower Plants System in Central 1 Region of Laos 
People's Democratic Republic 

Thailand 

 Leechuefue Sayaxang, S.Premrudeepreechacharn, and K. 
Ngamsanroaj 

 

E-13 The possibility of distributed renewable energy sources for 
trust building in Myanmar 

Japan 

 Masako Numata, Masahiro Sugiyama, and Gento Mogi  

E-14 A Solar Home Battery Energy Storage for Demand response 
Management 

Thailand 

 Jutturit Thongporn, Worrajak Muengjai, Teerasak Somsak, and 
Nopporn Patcharaprakiti 

 

E-15 Quantifying Greenhouse Gas Emissions from the Port Thailand 

 Supawat Chaikasem, and Veerapas Na Roi-et  

E-16 Conceptual Study of Community Peer-to-Peer energy 
trading in Thailand 

Thailand 

 Ashok Paudel, and Boonruang Marungsri  

E-17 Optimal Location and Capacity of DG in Micro-grid by 
Application of Electrical Power Forecasting 

Thailand 

 Richard Joseph Mushi, and Boonruang Marungsri  

E-18 Development of Wide-Area Protection and Coordination 
for Electrical Transmission Systems with Distributed 
Generation 

Thailand 

 Autthaporn Supannon, Suttichai Premrudeepreechacharn, and 
Piyadanai Pachanapan 

 

E-20 The Long Short-Term Memory for Prediction the Lifetime 
of the Distribution Transformer 

Thailand 

 Wuthichai Man-im, and Suttichai Premrudeepreechacharn  

E-21 Experimental Study of PV Panel Cleaning in Solar PV Farm 

of Rainy Season of Thailand 

Thailand 

 Nirutti Nilkeaw, Kittiwut Chinnabutr, Chairat Sornchai, 
Boonyang Plungklang, Krischonme Bhumkittipich, Yuttana 
Kongjeen, Krittidet Buayai, and Kaan Kerdchuen 

 

E-65 AHP for Prioritizing the Competitiveness Factors in Agro-
Industry Supply Chain: A case of The Lower Northern of 
Thailand 

Thailand 

 Chakthong Thongchattu, Panu Buranajarukorn, and Asawin 
Pasutham 

 

E-68 Factors Influencing Intention to Use Solar Rooftop Energy 
of Households in Thailand 

Thailand 

 Pongsapat Theppratuangthip, and Nuttawut Rojniruttikul  

E-69 Speed Control for Induction Machine using Fuzzy Logic 
Controller by Considering Power Loss Optimization 

Thailand 

 Anant Oonsivilai, Apichai Rojwongwiriya, and Ratchadaporn 
Oonsivilai 
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S2.2:           
13:00 – 15.30 

ENVIRONMENT 2 & DEVELOPMENT 2  Le Bistrot 

Session Chairperson: Dr. Rikke Lybæk, Roskilde University, Denmark  

Env-14 Healthy Aging in Home Environment Exposures Thailand 

 Pawinee Iamtrakul, and Sararad Chayphong  

SD-01 The Study and Development of Cultural Resources 
Tourism Route along the Bang Khen Canal Bangkok 

Thailand 

 Piyaporn Thacheen , Supannee Pladsrichuay , Nattadon 
Pannucharoenwong, and Wachirathorn Janchomphu 

 

SD-02 Effects Of Persistent Highly Humid Conditions On PV 
Modules: A Case Study After Prolonged Heavy Rains In 
Thailand 

Thailand 

 Nipon Ketjoy  

SD-04 The Effect of Rubber Roller Husker Motor Speed on the 
Separation of the Husk From the Popped Rice 

Thailand 

 Nattadon Pannucharoenwong, Phadungsak Rattanadecho 1, 
Jarinee Jongpluempiti 2, Ponthep Vengsungnle 2 and Snunkhaem 
Echaroj 

 

SD-07 Policy review and Framework conditions for deploying 
‗Industrial Symbiosis‘ – What are the obstacles & drivers 
and future way forward? 

Denmark 

 Rikke Lybæk, Thomas Budde Christensen2 and Tobias Pape 
Thomsen 

 

SD-08 China‘s rising in GMS and Its Impact on Geopolitical and 
Geo-economics 

Thailand 

 Pittaya Suvakunta  

SD-09 Modelling land evaluation using an integrated Geographic 
Information System and Multi-Criteria Decision Analysis 
(GIS-MCDA) based on fuzzy logic: A case study for 
identifying suitable sites for human rehabilitation in 
Southern Bhutan 

Thailand 

 Chokila, and Kampanart Piyathamrongchai  

   

S3.1:           
15:45 – 18.15 

ENERGY 3  Richulieu 

Session Chairperson: Asst. Prof. Dr. Piyadanai Pachanapan, Naresuan University, Thailand  

E-23 Optimal Substation Placement for Microgrid Power System 

Based on Nearly Positioning of Bus on the Free Space Area 

Thailand 

 Amnart Puritatsophol, Yuttana Kongjeen, Nirutti Nilkeaw, 
Chairat Sornchai, Boonyang Plangklang, Krischonme 
Bhumkittipich, Krittidet Buayai and Kaan Kerdchuen 

 

E-24 Impact of Voltage Unbalance to Modern Microgrid System 
under High Penetration of Fast Charging Station 

Thailand 

 Noppanut Chitgreeyan, Yuttana Kongjeen, Nirutti Nilkeaw, 
Chairat Sornchai, Boonyang Plangklang, Krischonme 
Bhumkittipich, Krittidet Buayai, and Kaan Kerdchuen 

 

E-26 Implementation of Single Phase Grid-Tied Inverter with 
Voltage Controller for Preventing Over-voltage Problem in 

Thailand 
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Distribution Networks with solar PV rooftops 

 Piyadanai Pachanapan, Apirak Tadthip, and Sakda Somkun  

E-31 A mathematical modeling for electrical load profiles of 
Thailand‘s Residential Customer 

Thailand 

 Nopporn Patcharaprakiti, Wiwat Tippachorn, and Jeerawan 
Saelao 

 

E-33 An Investigation on Total Power Losses of a Large Scale PV 
Power Plant 

Thailand 

 Rungphet Kongnok, Nirutti Nillkaew, Chairat Sornchai, and 
Boonyang Plangklang 

 

E-36 Optimization of Home Photovoltaic Battery System for 
Direct Load Control Demand Response Program 

Thailand 

 Wiwat Tippachon, Anon Namin and Nopporn Patcharaprakiti  

E-38 An Energy Flow Control from Electric Vehicle Battery to 
grid (V2G) and Home Battery of residential customer for 
Demand Response Management 

Thailand 

 Anon Namin, Kosol Oranpiroj, and Nopporn Patcharaprakiti  

E-70 Identifying the Parameters of a Permanent Magnet 
Synchronous Machine using Moth Flame Optimization 

Thailand 

 Ratchadaporn Oonsivilai, Apichai Rojwongwiriya, and Anant 
Oonsivilai 

 

   

S3.2:           
15:45 – 18.15 

DEVELOPMENT 3  Le Bistrot 

Session Chairperson: Assoc. Prof. Dr. Pensri Jaroenwanit, Khon Kaen University, Thailand  

SD-10 River Flood modeling of Amochu River using GIS and 
HECRAS: A case study in Phuntsholing city, Chukha, 
Bhutan 

Thailand 

 Kinley Dorji, Sittichai Choosumrong2 and Tanyaluk 
Chansombat 

 

SD-11 Urban growth simulation using Remote sensing, GIS, and 
SLEUTH urban growth model: a case study under Sarpang 
District, Bhutan 

Thailand 

 Lobzang Tobgye, and Kampanart Piyathamrongchai  

SD-12 Multi-criteria evaluation approach to GIS-based land 
suitabilities for sugarcane planting area in Phitsanulok 
Province, Thailand  

Thailand 

 Sittichai Choosumrong, Thanatsan Poonpaiboonpipat, Tenzin 
Wangchuk, Rapikorn Chalongsuppunyoo, and Venkatesh 
Raghavan 

 

SD-13 Implementation of an optimal routing system service based 
on Web Map Application using FOSS4G and Open Data 

Thailand 

 Tenzin Wangchuk, and  Sittichai Choosumrong  

SD-14 Impact of climate change on distribution probability of wild 
boar (Sus scrofa) in Bhutan using Maximum Entropy Model 
(MaxEnt) 

Thailand 

 Thinley Tshering,  Pathana Rachavong, and Tanyaluck 
Chansombat 
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SD-15 Encouraging Thailand to become education regional hub: 
analysis from the comparative attractive factors among 
Chinese students in Thai and Malaysia 

Thailand 

 Sivarin Lertpusit  

SD-16 Success Factors Analysis in The Accommodation Industry: 
Case Study of Small Hotel in Second-Tier Tourist 
Provinces, Thailand 

Thailand 

 Aniwat Chaiyara, and Montalee Sasananan  

SD-21 Chantaboon Mat Weaving : Development of Community 
Enterprise in Eastern Thailand 

Thailand 

 Pattama Pasitpakakul, and Ampai Muensit  

SD-22 English Development for Youth Local Tour Guide using 
Thai So Culture and Authentic Materials in ELT 

Thailand 

 Arnunnit Manorom, Mananya Potiracha  

SD-23 The Factors of Community Participation in Tourism, a Case 
study of the Illuminated Boat Festival, Nakhon Phanom 
Province, Thailand 

Thailand 

 Prompassorn Chunhabunyatip  

SD-40 Local Flood Risk Assessment and Adaptation in Northern 
Bangkok Metropolitan Region: Case of Tha Klong 
Municipality 

Thailand 

 Manatsavee Euyanontat, Vilas Nitivattananon, Napassorn 
Sutthiphrapa, and Thanakom Wongboontham 

 

SD-41 The Influence of Innovative Product Attributes on 
Acceptance and Purchasing Intention of Elderly 
Consumers in Thailand 

Thailand 

 Pensri Jaroenwanit, Supot Deeboonmee and Wananya 
Thongthip 

 

   

DAY THREE: 29 November 2019 

   

S4.1:                    
08:15 – 10:30 

ENERGY 4  Richulieu 

Session Chairperson: Asst. Prof. Dr. Sittichoke Pookpunt, Naresuan University, Thailand  

E-35 Impact of Residential Random Load of Electric Vehicles on 

Distribution System Reliability 

Thailand 

 S. Ongsopapong, N. Sabpayakom and S. Sirisumrannukul  

E-45 Study of PCM-water storage on PVT module performance 
for power generation and hot water production 

Thailand 

 Vat Sun, Attakorn Asanakham, Thoranis Deethayat, and 
Tanongkiat Kiatsiriroat 

 

E-47 Electric Vehicle as an Ancillary Service in Power System – 
Secondary Control Service for Frequency Regulation 

Thailand 

 Praphan Thachai, and Paramet Wirasanti  

E-50 Outage Cause Classification in Power Distribution 
Networks Using A Deep Neural Network 

Thailand 

 Pracha Chaiyongsin, and Pisut Raphisak  
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E-77 Impact of Demand Response using aBEMS-IoT to flatten 
the duck curve in case of high penetration of RE systems on 
the 22 kV distribution Network 

Thailand 

 Nichakul Imtem, Chatchai Sirisampanwong, and Nipon Ketjoy  

E-79 Estimation of Round-trip Delay Time for a Class of 
Coupled Cyber-physical Systems 

Thailand 

 Supachai Vorapojpisut  

E-80 Floating Solar PV Project Technical and Financial Analysis Thailand 

 Sittichoke Pookpunt  

E-86 Volt/Var Control with Electric Vehicle Loads in Low 
Voltage Distribution Network by Particle Swarm 
Optimization 

Thailand 

 Surasit Sangob, and Somporn Sirisumrannukul  

   

S4.2:                 
08:15 – 10:30 

DEVELOPMENT 4  Le Bistrot 

Session Chairperson: Dr. Sasitorn Srifuengfung, Kasembundit University, Thailand 

SD-24 The Utilization of Plants : A Case Study of Community 
Forest in Pattanajit Temple, Na Nai Sub-district, 
Phonsawan District, Nakhon Phanom Province 

Thailand 

 Pornpimon Kavansu, Chanida Yubonsai, Chanaporn Kaensa, 
and Kanlaya Mikama 

 

SD-26 Social Innovation: Improving the Learning Ability about 
Renewable Energy in the 21st Century by a Process of 
Creative Drama 

Thailand 

 Pimnapat Bhumkittipich, Nuttakit Iamsomboon, Wanjai 
Lamprom and Nisakorn Singhasenee 

 

SD-27 Consideration and loyalty expansion on Phraewa silk of 
customers in Kalasin 

Thailand 

 Panya Theochari, Intanon wanchai, Supot Deeboonmee, and 
Mullika Jumpapang 

 

SD-28 Development and evaluation of cabinet maker RDF 
prototype with    biodry technology for small community 

Thailand 

 Pisit Maneechot, Prapita Thanarak, Bongkot Prasit, Johannex 
Fefeh Rushman, and Chusak  Raksanau 

 

SD-30 Use of infrared thermal imaging for assessing maize 
physiology under water deficit condition 

Thailand 

 Chukiat Pradawet, Nuttapon Khongdee, Wolfram Speer, and 
Wanwisa Pansak 

 

SD-32 Education services, marketing and exhibitions, Visakha 
Puja audio bathing traditions, pavers, Phrathad yakhu 
kalasin province 

Thailand 

 Bulin Rotsuket, Titiwut Wansawad, Supot Deeboonmee, and 
Mullika Jumpapang 

 

SD-33 Application of WEAP for the Evaluation of Surface 
Hydrology in the Bago River Basin, Myanmar 

Thailand 

 Hnin Thidar Phue, Sombat Chuenchooklin,  and Puripus 
Soonthornnond 
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SD-34 Winged bean seed oil preparation and dietary supplement 
development from winged bean seed , pomegranate seed 
and moringa oleifera seed oil mixture 

Thailand 

 Ratchadaporn Oonsivilai, Thidarat Ananthasiri, Nipaporn 
Pomloy, and Anant Oonsivilai 

 

SD-35 A Study of Problems of SME Development: A Case Study 
of Banana Processing Industries in Thailand‘s Lower 
Northern Region 

Thailand 

 Panu Buranajarukorn, Kumpon Subsomboon, Charatdao 
Kongmuang and Pinich Booniam 

 

SD-36 The Social capital factors influencing are participation in 
Ecotourism management of Ban Ko Rat Community, Don 
Sak district, Surat Thani province 

Thailand 

 Natcharee Thaweehirunratthakid  

SD-48 An Investigation of Thai Thermal Comfort Model with 
Gender, Weight and Age Differences in Royal Thai 
Buddhist Architecture: Wat Bowon Niwet Wihan 

Thailand 

 Sasitorn Srifuengfung  

   

S5.1:                    
10:30 – 12:15 

ENERGY 5  Richulieu 

Session Chairperson: Assoc. Prof. Dr. Pawinee Iamtrakul, Thammasat University, Thailand  

E-51 The Study of Power System State Estimation in PEA 
Transmission Network 

Thailand 

 Dolprapap Kamnerdsiri, and Weerawoot Kanokbannakorn  

E-52 New Business Opportunity for Thailand Demand Response 
of Utility 

Thailand 

 Parinya Sonsaard, and Nipon Ketjoy  

E-53 Minimizing Power Loss In The Grid Using Improved Moth-
Flame Optimization Method 

Vietnam 

 Qui Buu Lam, and Khai Phuc Nguyen  

E-55 Prioritization of Maintenance Tasks on Electrical 
Distribution Systems Using RCM method and Criticality 
Factors 

Thailand 

 N. Duangta, N. Teera-achariyakul, and D. Rerkpreedapong  

E-58 Travel Demand Analysis for Electric Trolley Bus in Pattaya 
City, Chonburi, Thailand 

Thailand 

 Pawinee Iamtrakul , Jirawan Klaylee, and I-soon 
Raungratanaamporn 

 

E-59 Mobility Improvement for Paratransit Services in Tourist 
City: Case Study Phattaya Municipality, Chonburi 
Province, Thailand 

Thailand 

 I-soon RAUNGRATANAAMPORN, Pawinee IAMTRAKUL,  
and Jirawan KLAYLEE 

 

E-82 Prediction of energy building using artificial neural 
networks 

Thailand 

 Narut Butploy, Kanokwan Khiewwan, and Pakin Maneechot  

E-83 Optimal Planning for Shared Battery Energy Storage Thailand 
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System among Residential Consumers 

 Veeradech Siriariyaporn, and Krishda Srichanpiyom  

E-90 Optimal Sizing and Allocation of Battery Energy Storage 
System Integrated in Distribution Using Particle Swarm 
Optimization 

Thailand 

 Prakasit Prabpal,  Yuttana Kongjeen, and Krischonme 
Bhumkittipich 

 

E-91 Electricity rate calculation of Battery bank management for 
distribution retail at energy park KamphaengPhetRajabhat 
University 

Thailand 

 Nivadee Klungsida, Watchara Wongpanyo, and Bunyawat 
Vichanpol 

 

E-85 Design of Phase-Shifted Full Bridge Power Converter for 
Photovoltaic Application 

Thailand 

 Wasan Phetphimoon, and Krischonme Bhumkittipich  

E-87 Design of 115/22 kV Power Transformer Trip Event and 
Load Transfer using Fault Tree Analysis and Smooth Holtz-
Winter 

Thailand 

 Radomboon Taksana,  and Krischonme Bhumkittipich  

   

S5.2:                    
10:30 – 12:15 

DEVELOPMENT 5 Le Bistrot 

Session Chairperson: Assoc. Prof. Dr. Suwit Kiravittaya, Naresuan University, Thailand 

SD-29 Maize Health Monitoring by UAV Technology Thailand 

 Wanwisa Pansak, Sittichai Choosumrong, and Suwit 
Kiravittaya 

 

SD-37 Sustaining new technology-based firms' growth in the 
Greater Mekong Subregion (GMS) - a technology 
incubation intervention 

Thailand 

 Anurak Binnui  

SD-38 Technology Aspects of Living with Disabilities in Thailand 
and Austria 

Thailand 

 Kewalin Angkananon, and Chumphon Kaewsom  

SD-39 Knowledge Transference and Cultural Reinvention in 
Cambodia‘s Post-Khmer Rouge: A Case Study of the 
Improvisation of Present Cambodian Fortune-telling 
Practice 

Thailand 

 Poonnatree Jiaviriyaboonya  

SD-45 Analysis of Land Use Change and Urban Growth Related 
to Natural and Anthropogenic Hazards: Case of Chao 
Phraya River Basin, Thailand 

Thailand 

 Napassorn Sutthiprapa, Vilas Nitivattananon, Sarawut 
Ninsawat, Yada Sukonthaphan1, and Lilai Xu 

 

SD-46 Municipal Solid Waste Management for Coastal Tourism 
Destinations in Eastern Thailand: Challenges and 
Opportunities 

Thailand 

 Surasak Jotaworn, and Vilas Nittivattananon  
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SD-47 Debt and Survival of Rubber Farmers in Surathani Thailand 

 Phaisarn Narkgrai  

SD-48 An Investigation of Thai Thermal Comfort Model with 
Gender, Weight and Age Differences in Royal Thai 
Buddhist Architecture: Wat Bowon Niwet Wihan 

Thailand 

 Sasitorn Srifuengfung  

   

S6:                    
13:30 – 16:30 

ENERGY 6 Le Bistrot 

Session Chairperson: Dr. Nattadon Pannucharoenwong, Thammasat University, Thailand 

E-57 Optimal Placement of Solar Farm and EV-Charging Station 
using Metaheuristic Optimization Technique 

Thailand 

 K.Yenchamchalit, K.Bhumkittipich, Y.Kongjeen, K. Buayai, and 
K. Kerdchuen 

 

E-88 Voltage based Non-Standard Inverse Time Characteristic 
for Over Current Relay in Distribution System connected 
DFIG-based Wind Turbines 

Thailand 

 Nattapol  Ha-upala, and Krischonme Bhumkittipich  

E-89 Load Frequency Control in Two-Area Interconnected 
Power System under Solar Farm Installation 

Thailand 

 Sontaya  Manmai,  and Krischonme Bhumkittipich  

E-84 Application of Multi-Verse Optimizer for Optimal 
Placement and Size of Distributed Generation in Radial 
Distribution Networks 

Thailand 

 Dusit Uthitsunthorn, Sovann Ang, Suphatchakan Nuchkum, 
and Uthen Leeton 

 

E-75 The analysis framework for high penetration PV 
rooftop in LV distribution network: case study 
Provincial Electricity Authority 

Thailand 

 Pairach Kitworawut, and Nipon Ketjoy  

E-76 Development of an Automated Building Energy 
Management System with IoT (aBEMS-IoT) for Supporting 
the Demand Response 

Thailand 

 Nichakul Imtem, Chatchai Sirisampanwong, and Nipon Ketjoy  

E-81 Transmission System Expansion Planning in Consideration 
of  Reliability Criteria  and Optimal Reserve 

Vietnam 

 Tran Huu Tinh, Vo Ngoc Dieu, and Quyen Huy Anh  
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Energy 
 

E-01: Solar Cells Energy Consumption of Automatic Environment 
Control System in the Growth Mushroom Greenhouse 

Nattadon Pannucharoenwong1*, Phadungsak Rattanadecho1,                                  
Jarinee Jongpluempiti2, Ponthep Vengsungnle2 and Snunkhaem Echaroj1 

1Department of Mechanical Engineering, Thammasat School of Engineering,                                                                                            
Thammasat University, 12120, Thailand. 

2Department of Agricultural Machinery Engineering, Faculty of Engineering and 
Architecture, Rajamangala University of Technology Isan, Nakhon Ratchasima, 30000, 

Thailand 

 
Agricultural development has been found to give the Greater Mekong Subregion 

(GMS) a competitive advantage over other region. Due to recent intensive urbanization 
of the GMS it is important to design an appropriate source of energy that is both 
available in the area and environmental friendly.  Implementation of solar cells 
technology can have a promising effect on the growth of the scientific communities.   
This article aims to record data and analysis energy consumption of an automatic 
environment control system in mushroom greenhouses using energy sources from solar 
cells cooperate with typical source. Inside the greenhouse was installed sensor there 
were used to measure temperature, humidity and carbon dioxide content for control the 
water pump and fan to work with specified conditions. The experiment results shown if 

using algorithms 1, 2 and 3, the system uses energy in the system equal to 331.88  3.72, 

333.09  2.55 and 343.51  1.62 wh/day respectively. Average solar energy in each day 
will have electricity between 3,149.32 - 4,420.10 wh/day. Therefore, it is possible that 
the energy system from solar cells cooperate with electricity from the typical energy 
source has the potential to be used for automatic environment control systems in the 
mushroom growing greenhouse. The designed solar-based technology can be adopted 
in many area of the GMS with similar solar intensity profile. 

 

E-03: An Intelligent Appliance Direct load control Classification 
for Residential Customer Demand Response Management 

 Nopporn Patcharaprakiti, Worrajak Muengjai and Jeerawan Saelao 
Department of electrical engineering, Rajamangala University of Technology Lanna Chiang 

Rai, 99 Sai Khao, Pan, Chiang Rai, Thailand, 57120. (corresponding author) e-mail: 
pnopporn@rmutl.ac.th 

 
This paper proposes the technical of household appliance load design for 

demand response management with direct load technique. The appliance is divided 
into 2 groups follow as sheddable load sensitive load. The sheddable load is deferrable 
load which can de-energies power in duration of demand response program by using 
direct load control. The sensitive load is significant load which cannot be interrupted. 
When the demand response program is operated by de-energy energy to the household 
then the energy from battery or solar is used to supply this sensitive load. The load 
classification, communication, data acquisition and monitoring via IOT and openADR 
are designed to support demand side management with demand response. The 
experimental is performed to verify the concept and result are satisfied. 
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E-04: Criteria for Evaluating the Health Index of Distribution 
Transformer in PEA  

Pannathon Rodkumnerd, Komsan Hongesombut 
Customer Service Department, Provincial Electricity Authority (PEA) Central 1 and is 

studying master degree of electrical engineering at Kasetsart University, 46 Asia Rd., Han 
Tra, Phra Nakhon Si Ayutthaya, Phra Nakhon Si Ayutthaya, 13000, Thailand. E-Mail: 

pannathon.r@outlook.com 

 
The distribution transformers are considered one of the critical equipment in the 

electricity distribution system. Therefore, when an outage occurs due to a transformer 
failure, it affects many customers. Provincial Electricity Authority (PEA) has to 
maintain many transformers regularly to prevent damages from outages. Currently, 
PEA uses time-based maintenance for maintenance planning because it is one of the 
methods that are easy to implement. However, due to the continually increasing power 
demand, the number of distribution transformers becomes large and the existing 
maintenance method becomes not effective. This paper presents a method for 
evaluating the health and scoring criteria of distribution transformers to be used as an 
indicator of the health index. The weighting values used for the evaluation are created 
by Analytical Hierarchy Process (AHP) method and then are used to create the 
percentage of healthy weights. By this method, the health index of transformers can be 
used to prioritize the maintenance schedules of transformers. It can be observed from 
the results that the proposed method can be applied to condition-based maintenance 
effectively to enhance a new method for PEA‘s maintenance considering condition-
based situations. 

 

E-05 Simulation of the appropriate capacity and mouthing 
position of distributed battery storage systems for 

maintaining the power quality in Maesariang 
Microgrid system, Thailand 

Chaiyaporn Kaewvata, Chatchai Sirisamphanwong, and Tawat Siriwong  

Smart Energy System Integration Research Unit, Department of Physics, Faculty of 
Sciences, Naresuan University, Phitsanulok 65000 Thailand. 

School of Renewable Energy Technology and Smart Grid Technology, Naresuan University, 
Phitsanulok 65000 Thailand 

 
This article presents the simulation of appropriate battery capacity and mouthing 

position in a large scale Maesariang Microgrid system (MMGs) as well as to realize the 
relationship between load power demand and the Li-on battery capacity. The MMGs is 
located in Maesariang District, Maehongson province, Thailand. At present, the 
electricity network in this area has many problems, due to the long distribution line 
causing high-energy loss (19% or 6.7 GWh/year), which sometimes creates power 
outages and grid voltage fluctuations which is caused by unstable RE power 
production. The energy storage system is the key to maintaining power quality and 
stability by balancing supply and demand. Therefore, the centralized battery storage 
system will be installed at the Masariang substation as the energy buffer. This research 
aims to study the technical parameters of MMGs in case of the centralized and 
decentralized battery storage system for maintaining the grid voltage. The parameters 
which are concerned with the performance of an MMGs such as, voltage, frequency of 
the grid network, PV, battery, load, and diesel generator power will be simulated by 
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DigSILENT Power Factory Software (Research license of Naresuan University). The 
simulations consist of three cases; the first is the original Maesariang system without a 
battery storage system, the second is the Maesariang system with a centralized energy 
storage system and the Maesariang system with a decentralized energy storage system. 
The result of research showed that the battery storage system can stabilize the grid 
voltage into the acceptable range by balancing supply and demand power. The grid 
voltage of original, centralized, and decentralized systems fluctuated between 0.90 p.u. 
– 1.102 p.u., 0.94 p.u - 0.98 p.u. and 0.94 p.u – 0.96 p.u, respectively. The decentralized 
battery storage system can maintain the grid voltage better than a centralized storage 
system because the decentralized storage system can supply electricity to load with low 
loss in the distribution feeder. 

 

E-06  Biogas Production of Water Hyacinthand Food 
Wastefrom Dry Co-digestion with Spay Inoculum 
System to Renewable Energy for the Community 

Hussaro K., and Intanin J.  
Rajamangala University Technology Rattanakosin, Salaya, Phutthamonthon, Nakhon 

Pathom 73170, Thailand (corresponding author to provide phone: 66-84-757-7653; Fax: 66-2-
441-6000 ext: 2630; e-mail:hussarokanokorn@gmail.com or kanokorn.hus@rmutr.ac.th) 

 Faculty of Engineering and Industrial Technology, Phetchaburi Rajabhat University, 38 
Hardchaosamran Rd., Mueang, Phetchaburi 76000, Thailand, e-mail: 

jutipornintanin@gmail.com 

 
Proper management of water hyacinth has become a challenging problem as the 

production of waste has increased rapidly. Biogas production has received considerable 
attention in this research because of increasing concerns over energy depletion and the 
environmental pollution cause by water hyacinth. To enhance biogas production and 
identify various sources of waste materials (chicken dung, pig dung, cow dung, food 
waste, and water hyacinth) for the anaerobic co-digestion, pilot-scale was investigated 
in this research. Anaerobic co-digestion experiments were using three different animals‘ 
manure with food waste and with water hyacinth was conducted at 1:1:1 of raw 
material ratio. The experiments were conducted to animal‘s manure: food waste: water 
hyacinth to obtain the desirable carbon to nitrogen ratios (C/N ratios) under mesophilic 
temperature (30-
This research focuses on the comparative study of biogas production was evaluated in 
terms of biogas volume, the average cumulative biogas, and methane content. The 
biogas production (biogas volume, the average cumulative biogas, and methane 
content) was obtained from the anaerobic dry co-digestion cow manure and food waste 
with water hyacinth, which was higher than obtained from the anaerobic dry co-
digestion other raw materials. Cow manure with and food waste with water hyacinth 
(CFW) with a C/N ratio of 25.97 was highest was 16.35 L of biogas volume with 67 % 
methane at 25th days and 283.29 L of the average cumulative biogas volume after 30th 
days. Pig manure and chicken manure with water hyacinth with a C/N ratio of 24.43 
and 22.09. Results indicated that addition of water hyacinth with the widely used 
animals‘ manure could lead to accelerated reaction, increased production and improved 
methane content. Water hyacinth was successfully anaerobic dry co-digestion with 
animal manure and food waste for methane production. 

 

 

mailto:kanokorn.hus@rmutr.ac.th
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E-07 Economy-wide implications of household 
consumption on energy and CO2 emissions  and its 

key influencing factors in Thailand 
Onicha Meangbua* 

Thammasat University, P.O. Box 2, Khwaeng Phra Borom Maha Ratchawang,Khet Phra 
Nakhon, Bangkok 10200, Thailand (corresponding author to provide phone: 66-8-183-92336; 

Fax:66-2-613-2859; e-mail: meangbuaonicha@gmail.com)  

 
Energy input-output analysis and structural decomposition analysis are 

employed to identify the role of economy-wide household consumption on energy-
related CO2 emissions in Thailand‘s household at the level of the whole country. This 
article attempts to present the role of household consumption and the driving factors 
influencing energy-linked CO2 emissions in the household in the overall view in order 
to confirm the importance of consumption pattern in the bottom-up perspective. The 
results found that the share of household energy requirements and related CO2 
emissions was the second-largest share that it followed the share of energy 
requirements and related CO2 emissions in the export sector after 1995. However, the 
trend of total household energy requirements and related CO2 emissions has increased 
over the studied period (1990-2010). The energy requirements in household doubled 
increased from 1990 to 2010. This output emphasizes that household consumption is 
more and more crucial impacting on energy-linked emissions in Thailand. The 
influencing factors in macro-perspective impacting on energy requirements linked 
emissions was analyzed by the structural decomposition. The indicators of this part 
focused on energy and emission intensities effect, Leontief effect (technology 
developments), and final demand effect. The results revealed that the economic 
situation reflected by final demand effect was the strong factor of changes in energy-
linked emission in Thailand‘s households. From 1990 to 2010, the final demand was the 
main effect (+106%), followed by Leontief effect (+1.90%) to increase the energy 
requirements in household of Thailand. Meanwhile, the energy intensity effect (-7.42%) 
was only one the factor to reduce the energy requirement in Thailand‘s households. The 
final demand was also the significant effects to increase in CO2 emissions in Thailand‘s 
households. However, the technology development (Leontief effect) and intensities 
effect were the factors to decline the CO2 emissions in households. Even though, the 
Leontief and intensities effects were the reducing factors to decrease CO2 emissions, 
they could not compensate for the increasing of household CO2 emissions by final 
demand. 

 

E-08 The biogas production of food waste and wastewater 
from Bang Ta Boon estuary, Phetchaburi Province 

Jutiporn Intanin,  and Kodchasorn Hussaro 

Faculty of Engineering and Industrial Technology, Phetchaburi Rajabhat University, 38 
Hardchaosamran Rd., Mueang, Phetchaburi 76000, Thailand (jutipornintanin@gmail.com or 

jutiporn.int@mail.pbru.ac.th) 

 
This research is to study the biogas production system from food waste and 

effluent from Bang Ta Boon estuary, Phetchaburi Province. The system design base on 
to suitable for use in the community. To study the parameters related to the production 
process of biogas from co-fermentation between animal manure, food waste and 
community effluent within the fermentation tank system and also the thermal potential 
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of biogas. The first part is an experiment to find the proportion for biogas production by 
experimenting at the laboratory level. The raw materials used for fermentation are cow 
dung, pig manure, chicken manure, and food waste and community effluent from all 3 
sets of experiments with different proportions for find out the optimal conditions for 
biogas production. The second part is to design a biogas system by using a 200-liter 
plastic tank and add a stirring system in the biogas fermentation tank. The third part, 
the production of biogas by fermentation of cow dung, food waste and community 
effluent from 1: 2: 1, the temperature used in the average biogas production system is 33 
degrees Celsius and the average pH is 5.79. The average biogas volume throughout the 
experiment is 7,790.39 cubic centimeters. The composition of biogas has methane gas 
concentration is 58.5 percent, carbon dioxide concentration is 23.4 percent and the 
concentration of hydrogen sulfide gas is 682 ppm. The average thermal potential is 
385.17 kJ per day. The potential for biogas production incases apply loading 128 kg of 
fermented raw materials per day can produce biogas throughout the experiment at 
99.71 cubic meters per time or 909.85 cubic meters per year. In conclusion, when can 
reduce the use of LPG by 454.93 kilograms per year with a saving of 11,009.30 baht per 
year with a payback period of 5 months. 

 
E-09  Thermal Performance of Living Walls with Individual 

and Mixed Plant Species 
Sasima Charoenkit* and Suthat Yiemwattana  

Faculty of Architecture, Naresuan University, Mueng District, Phitsanulok 65000, Thailand. 
Phone: +66-55-926-2479; E-mail: sasimacharoenkit@gmail.com. 

 Faculty of Architecture, Naresuan University. E-mail: suthaty@nu.ac.th 

 
Living walls are the vegetated wall attached to buildings. Their benefits relate to 

the improvement of thermal performance of a building. An experimental study was 
conducted to investigate the cooling effect of living walls in Thailand by comparing 
between living walls grown with individual species and living walls grown with three 
mixed species. It is found that the living wall systems were able to reduce air 
temperatures during the day at plant surface and indoor spaces. Living walls also had 
lower temperatures than bare wall with the maximum of 11.9°C for indoor spaces. LWs 
with mixed plant species had better thermal performance than those with individual 
plant species due to their high coverage and better plant health. 

 

E-10 Photovoltaic (PV) Module Sizing of a PV-Cascade Heat 
Pump for Simultaneous Hot Water Heating and 

Building Cooling in Tropical Climate 
Rithy Kong, Attakorn Asanakham, Thoranis Deethayat, Tanongkiat Kiatsiriroat 

Energy Engineering Program, Faculty of Engineering and Graduate School, Chiang Mai 
University, Thailand. Phone: +66-94-8922036, e-mail: kongrithyitc@gmail.com 

 Thermal System Research Laboratory, Department of Mechanical Engineering, Faculty of 
Engineering, Chiang Mai University. Email: at.kham88@gmail.com 

 
A 7-kW cooling capacity cascade heat pump performance was studied for both 

hot water heating and cool water for building cooling. The hybrid PV-grid connection 
was used for the heat pump power supply. The heat pump refrigerant pair was 
R245fa/R134a and the temperature of HT (high temperature) condenser was kept 
constant at 100oC and that of LT (low temperature) evaporator was at 5oC. The SF 
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(solar friction) of PV module was varying with the season (month) and the number of 
PV modules. For 10 units of PV modules each of 320 Wp for maximum power 
generation at standard test condition, the highest SF was found to be 90% in March and 
the lowest one was 66% in July, based on the weather data of Chiang Mai, Thailand. In 
addition, the PV sizing and PV-heat pump economic evaluation were also considered. 
The most suitable number of the PVs was found to be 12 modules at which the shortest 
payback period was obtained. 

 

E-11 MEA‟s GIS vs Solar Rooftop 
Punnapas Apakittikun 

Watthanawipat Building, 1192 Rama IV Road, Klong Toei, Bangkok 10110 Thailand, 
wilawan.a@mea.or.th 

 
Most countries are concerning about Global Warming, one of the root causes is 

the use of Fossil Energy. Renewable Energy is the one solution to reduce Global 
Warming.The Royal Thai Government has issued Power Development Plan 2018 - 2037 
(PDP2018). The Power Development Plan 2018 - 2037 (PDP2018) is the master plan for 
providing the country's electricity to meet the demand and supporting the country's 
economic growth as well as the increasing of population. Highlights of the Power 
Development Plan 2018 - 2037 (PDP2018) are to promote electricity generation from 
renewable power, develop the smart grid system to support the trend of Prosumer 
power users and more focus on stakeholders by creating public sector participation. 
Application System Development Department is one of the IT departments of 
Metropolitan Electricity Authority has adopted the GIS application for the new 
installation of the Solar Rooftop. The positions and details of the new installation have 
kept in our GIS Database system. The use of these data is to analyze impact of 
maintenance electrical circuits. electricity reverse flows back into our system and have 
new businesses; Energy Trading Platform business, Virtual Storage System, Solar 
Leasing. 

 

E-12 Hydropower Cooperation for Firm Power Production 
of Hydropower Plants System in Central 1 Region of 

Laos People's Democratic Republic 
Leechuefue Sayaxang1*, S.Premrudeepreechacharn2, and K. Ngamsanroaj3 

Chiang Mai University, Department of Electrical Engineering, Faculty of 
Engineering and Chiang Mai, 50200 Thailand. 

Electricity Generating Authority of Thailand Suratthani, Thailand  
*Corresponding author: E-mail: chuefuefue41169@gmail.com suttic@eng.cmu.ac.th, 

kanchit.n@egat.co.th  

 
 This paper presents multi-hydropower plants cooperation to produce the 

appropriate power energy of the hydroelectric power plant system in the central region 
1 of the Lao People's Democratic Republic (Laos PDR). The main objective is to 
guarantee the stable firm power energy supply to the customer in domestic under 
constraints such as water inflow, water outflow, water storage, and power production 
of each hydropower plants. The case study considered 10 hydropower plants which is 
the hydropower‘s technical data and consecutive hydrological daily inflow data year 
2018 of each hydropower plants were selected to simulation firm power production. 
The linear programming is used to solve this cooperation problem and this research use 
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MATLAB program for simulation. The simulation result has shown that multi-
hydropower plants cooperation firm power production is 14,520 Mw per Month. and 
maximum power production is 252,732 MW per year (for the year 2018). The 
cooperation model could help the operator‘s decision in the purchase of sale electrical 
energy as firm and semi-firm energy. Moreover, it could apply to another case. 

 

E-13 The possibility of distributed renewable energy 
sourcesfor trust building in Myanmar 
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Myanmar has suffered from ethnic conflicts for about seventy years and it has 

not resolved these issues yet. The current peace process seems to face difficulties. The 
government of Myanmar and the eight from about twenty ethnic armed organizations 
(EAOs) signed the Nationwide Ceasefire Agreement (NCA) under the former 
administration in 2015, just before the national election, which the National League for 
Democracy (NLD) won a landslide victory. It was expected that the peace process 
would be accelerated under the new democratic government, but it did not. Though 
two more EAOs signed NCA in 2018, the situation has still been very fragile. More 
crashes and tensions have been occurring even after NCA. Lack of trust is one of the 
causes of the deadlock. It has been pointed out that cooperative programs among 
stakeholders could build trust if it provides a return to local livelihood. Energy access is 
the issue to be solved in Myanmar. Distributed renewable energy sources such as solar 
home systems (SHSs) is limited to use for lighting and mobile charging, however, it is a 
big step to climb up an energy ladder. We discuss the potential of distributed renewable 
energy sources for trust building among stakeholders in Myanmar. 

 

E-14 A Solar Home BatteryEnergy Storage for  
Demand response Management 

Jutturit Thongporn, Worrajak Muengjai, Teerasak Somsak and Nopporn Patcharaprakiti  
Department of electrical engineering Rajamangala University of Technology Lanna Chiang 

Rai, 99 Sai Khao, Pan, Chiang Rai, Thailand, 57120. (corresponding author) e-mail: 
pnopporn@rmutl.ac.th 

 
This paper proposes the solar home battery energy storage for demand response 

management. The solar home battery is composed of household load, solar PV system, 
battery, bidirectional inverter and also communication with data monitoring system. 
The solar photovoltaic system is designed for electricity generating for peak load in the 
daytime. The solar Photovoltaic system of consumers which use electricity not 
exceeding more than 150 units (small house) composed of 3.15 kW solar cell and spare 
battery 48 V 50 Ah lead acid power (2.4 kWh). The solar Photovoltaic system of 
consumers which use electricity more than 150 units (large house). The system are 
composed of 10.5 kW solar cell supply and 48 V 100 Ah lead acid backup battery (4.8 
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kWh) supplying a sensitive load for users. The excess solar energy is suppled to battery 
energy storage charging for compensate a peak load in the night time. The solar 
appliance is divided into 2 groups follow as shedable load sensitive load. The shedable 
load is deferrable load which can de-energies power in duration of demand response 
program by using direct load control. The sensitive load is significant load which 
cannot be interrupted. The energy from battery or solar is sufficient to supply this 
sensitive load. 

 

E-15 Quantifying Greenhouse Gas Emissions from the Port 
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The purpose of the study was to estimate the GHG emissions by using the 2006 

Intergovernmental Panel on Climate Change (IPCC) guideline and the Institute for 
Global Environmental Strategies (IGES) GHG calculator. Results showed that the 
amount of GHG emissions from the activities within the container terminal operation is 
62,038.86 tonCO2eq per year. The largest activities contribute to the most GHG 
emissions were from energy consumption, accounting for 50,142.60 tonCO2eq per year. 
The second source emissions produced from diesel consumption and the leakage of the 
refrigerant in air condition were 11,852.21 tonCO2eq per year. The employee 
commuting and the use of office supplies were 44.05 tonCO2eq per year. GHG 
emissions during waste management activities were also estimated by the IGES model 
for the current situation and propose an alternative scenario. In the proposed scenarios, 
3R applied to reduce the waste at the source. For waste management of current 
scenario, scenario 1, and scenario 2, the total GHG emissions were 43.32, 30.48 and 22.08 
tonCO2eq per year. Thus, the proposed scenario presents the benefit not only to reduce 
the amount of waste and minimization GHG emissions but also decreased the human 
health damage expressed as DALYs. 

 

E-16 Conceptual Study of Community Peer-to-Peer Energy 
Trading in Thailand 

Ashok Paudel, Boonruang Marungsri 
Suranaree University of Technology, Nakhon Ratchasima Thailand. E-mail: 

ashokpaudel1985@gmail.com 

 
Distributed power market with the participation of prosumers is a highly 

researched area in the power distribution system. Peer to peer (P2P) energy trading is 
the latest model developed in this sector. The technology of P2P establishing is relative 
to the small size power market in a community utilizing local renewable resources 
based on a prosumer based concept. Many European countries already started to invest 
in the development of this technology. Thailand's government is also planning to 
introduce this idea in the power market. In this scenario, an analysis is carried out to 
study the profitability of the existing community P2P market model concerning the 
Thai perspective (load curve, solar generation). The participatory method and the 
multilevel transaction method are used to calculate probable saving in the per day 
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electricity bill of a prosumer. The result shows that multilevel transaction provides 
more monetary benefit to the prosumer than participatory method. The availability of 
sellable power in the market will affect the market. If the higher amount of power is 
available, then the electricity bill of the whole community will further decrease, which 
may lead to the green energy society. 

 

E-17 Optimal Location and Capacity of DG in Micro-grid 
by Application of Electrical Power Forecasting 
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School of Electrical Engineering at Suranaree University of Technology, 111 University 
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Distribution Generation (DG) is widely used in a microgrid. But, due to the 

intermittency of renewable energy sources, a proper location and size of DG are 
essential in minimizing the power losses. This paper determines the optimum location 
and capacity of DG in microgrid by application of electrical power forecasting. The 24-
hour‘s time series a short-term power forecasting was considered and analyzed using a 
mathematical model of modified GM (1, 1) and the Python programming. Besides, 
taking account of the next day operation in the microgrid, the power forecasting was 
deployed in the IEEE 30 bus test system. The power flow was then executed in 
MATLAB using the IEEE 30 bus test system. The power flow results were used in the 
sensitivity analysis technique to optimize the location and capacity of the DG. The 
results elucidated that the accurate location of DG was in bus number 22, with a 
capacity of 9.328 MW. Thus, placing the DG in the right location and size in the next 
day operation of the microgrid mitigates the active power loss by 49.5 %. 
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This paper presents a tool for development of Wide-Area Protection and 

Coordination (WAPC) for electrical transmission systems. The development of WAPC 
tool could be used to solve the protection relays miscoordination problems and 
decrease the mal-operation of protection relays. This tool was developed by writing 
DIgSILENT Programing Language (DPL) script in DIgSILENT PowerFactory software. 
The proposed tool has been implemented in the 115 kV transmission systems of the 
Provincial Electricity Authority of Thailand (PEA). Moreover, the existing transmission 
systems with distributed generation (DG) have been studied. In this paper, it will be 
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shown the development of WAPC tool can assist the protection engineer to set the 
protection relays more correctly and effectively. 
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This paper presents the time series prediction using long short-term memory 

(LSTM) to predict the top oil temperature (TOT). The LSTM is the popular method 
which uses for solving the uncertainty modeling and continuous data. The proposed 
method uses the weight and bias values to adjust the optimized network parameter 
through the learning algorithms. 

  

E-21 Experimental Study of PV Panel Cleaning in Solar PV 
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 This paper proposes the experimental study of photovoltaic (PV) cleaning in the 

solar PV farm of rainy season in Nakhon Ratchasima province, Thailand. The aim of 
study is to find the economical cleaning frequency of PV panels. Normally operation 
and maintenance of solar PV farm, the cleaning of soiling PV panel is not proceeded 
during rainy season. The experimental study is applied to solar PV farm with string 
inverter installation. The similarly five string inverters are setting for experimental 
cleaning frequency. The different timing of PV cleaning is studied in the energy 
generation of each set. The results of study show that energy output of PV cleaning of 
twice a month is reasonable energy yield with the energy price of 8 Baht adder, 6.50 
Baht adder and 4.00 Baht feed in tariff (FiT) prices. 
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E-23 Optimal Substation Placement for Microgrid Power 
System Based on Nearly Positioning of Bus on the Free 
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This paper presents the optimal substation placement by using a genetic 

algorithm optimization technique. The objective function for finding the position of 
substation is defined by using total power loss and load voltage deviation (LVD). 
Backward-forward sweep method based on matrix platforms was applied to compute 
balanced power flow. The IEEE 33 bus testing system was selected to analyze the 
problem from the purpose. The simulation was defined on 3 cases with varying and 
fixes R and X parameter of the power transmission line. The results show that the total 
power loss and the percentage of LVD were reduced from the base case with an optimal 
position at Bus No.6. The total power loss from the base case, Case 1, Case2 and Case3 
were 202.4549 kW, 90.6673 kW, 93.3345 kW and 102.8377, respectively. Meanwhile, the 
percentage of LVD from the base case, Case 1, Case2 and Case3 were 0.1183, 0.0193, 
0.0203, 0.0239, respectively. Therefore, the optimal substation placement for microgrid 
system can improve power system stability in a condition of voltage profiles and total 
power loss reduces. 

 

E-24  Impactof Voltage Unbalance toModern Microgrid 
System under High Penetrationof Fast Charging 
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Noppanut Chitgreeyan, Yuttana Kongjeen, Nirutti Nilkeaw, Chairat Sornchai, 

Boonyang Plangklang, Krischonme Bhumkittipich, Krittidet Buayai* and Kaan Kerdchuen 

N. Chitgreeyan, Y. Kongjeen, K. Buayai* and K. Kerdchuen are with Department of 
Electrical engineering, Faculty of Engineering and Architecture, Rajamangala University of 

Technology Isan, Nakhonratchasima, Thailand (corresponding author to provide phone: 66-
44-233-000; e-mail: kittavit.bu@rmuti.ac.th) 

N. Nilkeaw, C. Sornchai, B. Plangklang and K. Bhumkittipich are with Department of 
Electrical engineering, Faculty of Engineering, Rajamangala University of Technology 

Thunyaburi, Phathum Tani, Thailand, Phone: 66-2-549-4990 
N. Nilkeaw is with Energy Research Laboratory, Business Development Department, NRT 

Sales and Services Co., Ltd., Phathum Tani, Thailand, Phone: 66-2-150-2476  

 
This paper presents the analysis of voltage unbalance from high penetration of 

fast charging station connected modern microgrid system. Backward-forward sweep 
method was applied to solve unbalance power flow of the grid. The fast charging 
station (FCS) was represented in three- phase balanced system by using a voltage-
dependent modelling. The IEEE 37 bus testing system was selected to analyze the 
problem from purpose. Scenarios for analyzing the impact of FCS were defined in 9 
cases with 50kW per station in each bus. The results show that, the penetration level of 
FCS on each bus impact to the total power loss more than voltage unbalance factor 
(VUF). Especially, case 3C with the penetration level of FCS is 24.42% shown the 
different percentage of total power loss is 74.8265%, while the different percentage of 
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Max.VUF is 17.1579%. Therefore, the influence of total power loss more impact than 
voltage unbalance when installing FCS on the three-phase balanced system. 

 

E-26 Implementation of Single Phase Grid-Tied Inverter 
with Voltage Controller for Preventing Over-voltage 

Problem in Distribution Networks with solar PV 
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The rapid growth of solar photovoltaic (PV) rooftops in low voltage (LV) 

distribution networks brings the new challenges including the overvoltage issues. An 
unacceptable voltage rise is one of restrictive factors for enhancing solar PV rooftops 
penetration in LV networks. In this work, the overvoltage problem is mitigated by 
using the reactive power control of the PV‘s grid-tied inverter, which is localised control 
method provided by customers. The grid-tie inverter will absorbs the reactive power 
when the voltage level is higher than the reference value, without active power 
curtailment. It is probably effective and economic solutions for LV grid integrated with 
PV rooftop systems. The detailed modeling, design and control of a 1.5 kVA single 
phase grid-tied voltage source converter with a LCL filter is presented. The unbalanced 
synchronous reference frame with PI controllers is employed to regulate active and 
reactive powers of the grid-tied inverter. The dynamic performances of this 
implemented grid-tied inverter are preliminarily examined based on computer 
simulations in DIgSILENT PowerFactory software. Hence, the simulation results are 
verified with experimental setup of 1.5 kVA grid-tied inverter with voltage controller in 
the laboratory. The results show that the reactive power absorption by PV‘s grid-tied 
inverter can mitigate the voltage rise in LV network with high PV penetration 
successfully. 

  

E-31 A mathematical modeling for electrical load profiles of 
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This paper proposes the technical of electric load modeling of residential 

customer in Thailand. The load profiles data from electricity Utility are collected and 
analyzed. The mathematical modeling of electrical load profiles of Thailand‘s 
Household Customer is presented. The load profile model is derived from two ways 
follow as bottom up and top down. The bottom up approach is collected data from 
appliances profile and survey data, and top down approach used data from utility. The 
parameters of mathematical modeling are derived to find the daily load profile. The 
daily load profile of mathematic model is simulated and compared with raw data. The 
result is satisfied. 
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This paper presents the analysis of total power loss for large scale PV power 

plant based on measurement data of 6 MWp from design data. The measured data were 
collected from field measurement data of thin film solar power plant. Mathematical 
modelling of the total power loss of the PV power plant were delivered from a linear 
fitting curve between real power loss and PV power generation. The Mathematical 
modelling of the total power loss have had y = 0.0597x + 3.4908 with variance value 
about 0.9463. The comparison between the total real loss and estimate loss by using a 
mathematical model from a linear fitting curve showed trend as same as the real total 
power loss. Mean Absolute percentage error (MAPE) was used to solve variation from 
the real total loss and estimate loss with about 29.5559 %. Therefore, the mathematical 
model of development can be used to verify the total loss of the large scale of the PV 
power plant. 

 

E-35  Impact of Residential Random Load of Electric 
Vehicles on Distribution System Reliability 
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Supawut2534@gmail.com 
King Mongkut‘s University of Technology North Bangkok, e-mail: noppatee@gmail.com  
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somporn.s@eng.kmutnb.ac.th  

 
This article analyzes the impact of an increased demand resulting from electric 

vehicle (EV) users on the system reliability, considering the transfer ability of capacity 
support from neighboring feeders. To obtain a load profile of individual household, 
stochastic behaviors of EV load parameters are randomly generated with prespecified 
probability distributions. The customer-oriented indices consisting of system average 
interruption frequency index (SAIFI), system average interruption duration index 
(SAIDI) an expected energy not supplied (ENS) are evaluated. The simulation results of 
69-bus distribution test system demonstrate that the increase in electricity usage due to 
random charging behavior has a negative effect on the electricity supply reliability. 
While the SAIF remains unchanged, the SAIDI and ENS are directly affected and likely 
to increase due to the capacity constraints on the internal feeders and near-by 
supporting tie-line; therefore introducing the complexity in system restoration for the 
system operators in the event of faults. Although the degrade in system reliability can 
be expected for load increase with high penetration level of EVs, it is obliged for the 
utility to serve this extra amount of load of customers. Therefore, the introduction of the 
EV loads may affect the existing planning and operation criteria of electric utilities. 
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Corresponding author (wiwat@rmutl.ac.th) 

 
Demand for electricity is likely to increase steadily as a result of economic 

growth and climate change in the world. The demand response (DR) method is one 
method that is used to solve the problem by reducing some of the electricity usage of 
customers. In order to delay or reduce the construction of new power plants, which 
requires a lot of funds for construction. This paper proposes the optimal sizing of a 
home photovoltaic-battery system by considering the direct load control demand 
response program. By focusing on the event, the home electrical system is separated 
from the utility grid system for a short period of time but the necessary loads can still be 
operated by a backup battery system. From the experiment, it was found that when the 
utility grid system was separated the home control system was cut the shaded load and 
the customer was still run the sensitive loads at the specified time. 

 

E-38  An Energy Flow Control from Electric Vehicle Battery 
to grid (V2G) and Home Battery of residential 
customer for Demand Response Management 

Anon Namin, Kosol Oranpiroj and Nopporn Patcharaprakiti 
Department of electrical engineering Rajamangala University of Technology Lanna Chiang 

Rai, 99 Sai Khao, Pan, Chiang Rai, Thailand, 57120. (corresponding author) e-mail: 
pnopporn@rmutl.ac.th 

 
This paper proposes the energy flow from home energy storage for demand 

response management to decrease peak load. The home battery energy storage systems 
are composed of electrical load which classified into sheddable load and sensitive load, 
the battery energy storage, power converter, utility grid with openADR and smart 
controller for direct load control. The two types of battery follow as VRLA and lithium 
battery are designed and experimented for supply energy to sensitive load when the 
utility grid send the demand response request to the customer. The experimental is 
implemented by simulate the demand response to de-energize power at 19.00-22.00 PM 
then the sensitive load are supplied energy from both battery type. The result of 
experimented found that the energy from battery is sufficient for sensitive load in that 
duration time. This paper propose the energy flow from vehicle energy storage for 
demand response management to decrease peak load. The advantage of electric vehicle 
has growth because of lack of conventional fuel and less pollution. The V2G is a system 
in which plug-in electric vehicles, such as battery electric vehicles (BEV), plug-in 
hybrids (PHEV) which can communicate with the power grid to supply energy to the 
grid. The V2G storage capabilities can also enable electrical vehicle to store and 
discharge electricity for the demand response. The energy from battery can be 
generated from renewable energy sources such as solar to improve output power 
quality that fluctuates depending on weather and time of day. The bidirectional 
converter is transfer the energy flow from electric vehicle battery to utility to decrease 
peak load and energy in the duration of critical time. 
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Use of phase change material (PCM) in water storage tank to generate 

temperature stratification that could enhance performance of photovoltaic/thermal 
(PVT) module was investigated by numerical simulation. Three types of commercial 
PCMs, filled in a set of 40 mm diameter spherical capsules contained in a 63-liter water 
storage tank were used and the storage was integrated to 2 units of 200 Wp (watt peak) 
unglazed PVT modules in series connection. One dimensional finite different method 
and enthalpy method were used to estimate the PCM-water tank temperature. The 
RT42, RT44 and RT55 were PCMs used in this study of which the melting ranges were 
38-43, 41-44 and 51-57 ºC, and the specific latent heats were 165, 250 and 170 kJ/kg, 
respectively. The initial PCM-water temperature was set at 20 ºC and the water mass 
flow rate was 2.4 l/min. The simulation was carried out under Chiang Mai weather 
data and the results showed that the PCM-water generated more temperature 
stratification than that of the normal water storage especially in PCM melting zone. The 
PVT module temperature with RT44-water tank could be reduced up to 9.8 ºC 
compared to the normal water storage. As a result, both electrical and thermal efficiency 
were increased, including exergy efficiency. The spaces contained the PCM balls at 0, 
25, 50 and 100% of the whole volume were also considered and it was found that the 
position of the PCM balls did not give strong effect on the inlet water temperature of 
the PVT module. For RT44-water, the maximum PVT module temperatures were 68.7, 
67.5, 66.2 and 62.9 ºC of which the electrical efficiencies were 12.11, 12.19, 12.28 and 
12.51%, respectively. With various type of PCMs, at 100% PCM portion, the storage 
energy intensity compared with normal water storage were increased 14.93, 35.85 and 
10.95%, respectively for RT42-water, RT44-water and RT55-water storages. RT44 
seemed to be the suitable one that gave high PVT module performance due to its high 
latent heat. 

 

E-47 Electric Vehicle as an Ancillary Service in Power 
System – Secondary Control Service for Frequency 

Regulation 
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According to the increase of the charging stations, the policy, the development of 

battery and cost reductions, the number of global electric passenger cars has recently 
reached 3 million in 2017. From a significant increase in electric vehicles (EV), the 
concept of using the EV for an ancillary service in the power system is discussed. 
Regarding the ancillary service in the power system, there are 4 functions, i.e. frequency 
regulation, peak power shaving, reactive power compensation, and renewable energy 
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support. Among those 4 functions, the frequency regulation is focused in this paper, 
since the frequency is a power system state variable. In this research, the application of 
EV as the frequency regulation service is focused on secondary control (SC). Because 
the regulation period of SC is a suitable range for the owner or aggregator to decide for 
entering the service. To validate the proposed concept, the EV model is tested in the 
distribution system with 2 cases, namely aggregated mode and distributed mode. Form 
the simulation result, it was found that convergence of the frequency responce and 
overall power system stability is better. 

 

E-50 Outage Cause Classification in Power Distribution 
Networks Using a Deep Neural Network 

Pracha Chaiyongsin , and Pisut Raphisak 

e-mail: pracha.cha@pea.co.th 

 
One key factor of effective corrective maintenance in the power distribution 

networks is identifying the cause of the outage. Correct cause determination helps in 
preparing the right equipment, tools, and maintenance crews for on-site repairing. 
Consequently, the outage duration is shortened, the outage cost is reduced, and the 
power system reliability is improved. This paper presents a new power outage cause 
classification model using a deep neural network (DNN). The outage causes are 
categorized as animals, trees, equipment break-down, environment, and other causes. 
The data were collected by Provincial Electricity Authority, Thailand (PEA), from year 
2013 to 2018. There were totally 33,628 recorded outage events. To provide the best 
accuracy, the model is divided into three sub-models for power distribution networks 
in industrial, city, and rural areas. The input features from outage events include 
season, time of day, weather condition, amount of rain, and the most recent outage 
cause. The inputs are encoded using the one-hot encoder. The DNN topology has 10 
input nodes and 4 hidden layers (100 node per layer). The setting is 0.3 for learning rate 
and 1,000 training epochs. Then, Rectified Linear Unit (ReLU) is selected for model 
activation function and optimize with Adam optimization algorithm. 

   From modelling by DNN with ReLU activation and Adam optimization, three 
sub-models for power distribution networks in industrial, city and rural areas are 
created. Each model and the results are reported, the accuracy of each model are 
45.90%, 59.47% and 61.90% respectively. From results of all model, every model is more 
precision in class of animal (73%, 82% and 78%). On the other hand, in class of tree and 
else every model is not good at all. 

 The result of this study make maintenance plans are improved by precise 
classification model that means data from outages event has more quality. Short-term 
and long-term maintenance plans are more effective. In short term, reducing outage 
duration for more reliability. Part of long term, preventive maintenance plan is 
improved and maintenance cost is reduced too. 
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Transmission Network 

Dolprapap Kamnerdsiri and Weerawoot Kanokbannakorn 

System Operation Division, Provincial Electricity Authority (PEA), Bangkok, Thailand 
(corresponding author to provide phone: 66-2-590-5498; Fax:66-2-590-5453; e-mail: 

dolprapap.kam@pea.co.th)   

 
In this work, the SE algorithm including Weighted Least Square (WLS) method, 

network observability analysis and bad data detection are studied and implemented. A 
115 kV transmission network of PEA has been as test system. The SE simulation has 
developed by the interface between SCADA system and PowerFactoryTM 

 

E-52 New Business OpportunityforThailandDemand 
Responseof Utility 
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Grid Modernization is a process to develop an electrical system to be a 

modernized system. Smart Grid is the key infrastructure that most of the utilities use. 
Furthermore, laws, regulations, and codes of any country need to be improved 
according to new technology and business. Demand Response (DR) is one of the key 
functions to modernize the electrical system which can reduce the peak demand that 
will occur in a short period a year. This research consists of Thailand‗s DR development 
framework as a guideline to implement the DR market of Thailand‘s utilities and 
newcomers (LA). DR consists of two categories, price-based DR and incentive-based 
DR. The incentive-based DR is a dependable tool of the utility which they can order 
their customer or a load aggregator (LA) to reduce or postpone demand use at a specific 
time. The incentive-based DR is a new business model of the electrical energy market in 
Thailand, which can be made by a utility or a LA. LA need to invest in the 
infrastructure and end-device to manage and control the appliance of a participated 
customer. Thailand‗s policymakers plan to implement the DR both price-based DR and 
incentive-based DR. However, the utility has to study how to invest in the DR function 
cost-effective. 

 

E-53 Minimizing Power Loss in the Grid Using Improved 
Moth-Flame Optimization Method 

Qui Buu Lam, and Khai Phuc Nguyen 

Ho Chi Minh University of Technology, Ho Chi Minh, Viet Nam   
 
 This paper proposes an Improved Moth-flame Optimization for a multi-

objective problem to minimize power loss in the grid by determining optimal location 
and sizing of Static VAR Compensator. The problem also considers the voltage 
deviation and investment cost of Static VAR Compensator. In this improvement, the 
number of flames is reduced exponentially, resulting in better convergence problems, 
especially in large scale problems. The IEEE power systems have been obtained to show 
that the proposed Improved Moth-flame optimization is better than the conventional 
method. 



-40 - 
 

 

E-55 Prioritization of Maintenance Tasks on Electrical 
Distribution Systems Using RCM method and 

Criticality Factors 
N. Duangta, N. Teera-achariyakul, and D. Rerkpreedapong 

Department of Electrical Engineering, Kasetsart University, Bangkok, Thailand. 
*noutouy.d@ku.th, **g5717500238@ku.ac.th, ***dulpichet.r@ku.ac.th 

 
This paper proposes an approach for identifying and prioritizing maintenance 

tasks for critical components in electrical distribution systems. The proposed approach 
adopts the reliability centered maintenance (RCM) concept to implement an optimal 
maintenance program. In the midst of this process, the criticality factors are determined 
for all components to classify a group of most critical components so that their failure 
modes and causes can be later identified. In this paper, the criticality of an individual 
compoment is quantified by how severe consequence of compoment failures to the 
system, and it can be achieved by using the classical reliability evaluation method. 

The concept of the proposed method can be described in three stages as follows. 
According to the RCM technique, the first stage is data requirement to select the system 
and identify the system boundary. The second stage is classifying the critical 
components based on the criticality factors. The final stage is finding feasible 
maintenance tasks suitable for each critical component based on its failure modes and 
causes. Later, those maintenance taskes are prioritized by the benefitto-cost ratio (BCR) 
to implement the optimal maintenance plan. In this research, the RBTS bus 2 is used as 
a case study to illustrate the presented approach comprehensively. 

 

E-56 Optimal Microgrid Controller Design with Energy 
Storage Optimization Considering Renewable Energy 

Grid Integration 
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This paper presents an optimization technique to optimize the available local 

distributed energy resources and maximizing the use of renewable energy resources 
using Khun Pae Village in Chiang Mai, Thailand as the testbed location. Simulation is 
made by using HOMER Pro with black box code utilization. By comparing the obtained 
results with economics of sensitivity analysis, the best possible scenario is proposed the 
hybrid microgrid connected to the main grid. This paper proposes a new optimal 
microgrid controller dispatch for using the Heuristic and Dynamic Programing 
techniques replacing the existing HOMER Pro scheme to find the minimized Net 
Present Cost (NPC) and Cost of Energy (COE). Results show that the NPC and COE 
based the proposed techniques provide lower costs than HOMER Pro Load Following. 
In this paper, the proposed optimization techniques provide smoother and lower 
operating costs in order to supply the predicted long-term and mid-term loads for 
testbed location. 
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This article presents a method for determining the optimal value of the sizing of 

fast charging station (FCS) and photovoltaic power plant (PV) by comparing the 
optimization technique (OT). The IEEE 33 bus radial distribution system is selected to 
solve the optimal condition from the purposed. Both Cuckoo search algorithm (CSA) 
and artificial bee colony (ABC) are using to investigate by comparing the time and 
generation each iteration. The voltage dependent power flow was applied by using 
backward-forward sweep method (BFS). The load voltage dependent (LVD) was used 
to define the objective function of the OT. The simulation results showed the best 
generation for finding from the objective function from the ABC in generation No.2 of 
0.0212. However, if considered from the average values form both ABC and CSA found 
that the ABC have had less time than the CSA. Meanwhile, if investigated in condition 
of the average LVD from the objective function that can be described the CSA given the 
lowest than the ABC. Therefore, both the ABC and CSA had been difference the best 
point from the purpose with could be developed in reach and exactly solution the 
future. 

 

E-68 Factors Influencing Intention to Use Solar Rooftop 
Energy of Households in Thailand 

Pongsapat Theppratuangthip1*and Nuttawut Rojniruttikul 
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Management, Chalongkrung Road, Ladkrabang, Bangkok, 10520 Thailand 

 
The solid growth of Thailand‘s economy for the past two decades has brought a 

highly increasing demand of electricity consumption resulting in a greater amount of 
electricity to be produced in the country and to be imported from neighboring 
countries. Electricity is a key source of energy that drives the economy and national 
development. It can be seen from the growth of gross domestic product (GDP) of 
Thailand in the past few years is proportional to the increase of energy consumption. 
However, the domestic power generation in Thailand is at risk by heavily relying too 
much at 60% on natural gas which is likely to be in shortage in a few years. For this 
reason, Thailand must implement the policy to develop the new sources from 
renewable energy, which is obtained from nature and can never be depleted, 
particularly the solar energy which is very potential because Thailand is located in the 
equator. From the recent Power Development Plan starting to be implemented in 2019, 
the government aims to tremendously increase solar rooftop from households up to 
10,000 MW in the next 20 years as the end of the plan. 

The objective of this research is to study the direct, indirect, and total effects on 
the intention to use solar rooftop energy of households in Thailand and to develop a 
model of the government policy, subjective norm, and attitude influencing such 
intention to use solar rooftop energy. This research uses quantitative research methods. 
The research is surveyed by questionnaires as a tool for collecting data from 240 
households distributed in every region in Thailand by using Stratified Sampling. Then 
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Simple Random Sampling is conducted to randomize the population from each region 
as representatives of the research. Data analysis is conducted by descriptive statistics 
such as frequency, mean, and standard deviation by using Structure Equation Model 
(SEM). 

The results show that Government Policy, Subjective Norm and Attitude 
positively impacts intention to use solar rooftop energy of households in Thailand. 
However, the government should have a policy to enhance the stability of power 
system by using the balance of energy mix and strengthening the power transmission 
system together with the promotion to use of renewable energy to improve the energy 
security of Thailand. 

 

E-69 Speed Control for Induction Machine using Fuzzy 
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At present, the agricultural industry is using more induction machines than 

previously in place of the traditional diesel engine. The induction machine has power 
lost in working. In the agricultural industry, there are many induction machines, 
causing a lot of power loss in the system. Reducing power loss will make the induction 
machine more efficient. Conventional speed control will not consider the loss of power 
resulting in the efficiency of an induction machine. This paper presents speed control 
for induction machine using fuzzy logic control by objective function is the power loss 
of an induction machine. 

 

E-70 Identifying the Parameters of a Permanent Magnet 
Synchronous Machine using Moth Flame 
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At present, a permanent magnet synchronous machine is popularly used in the 

electrical power system and applied as a brushless dc motor. We identify useful 
parameters in the design of the control system of the permanent magnet synchronous 
machine. The conventional methods used to identify the parameters of the permanent 
magnet synchronous machine are a DC test, a single-phase AC test, a DC step test a 
locked rotor test, an open circuit test, and a retardation test. This paper presents the 
objective function for the identification of the parameters of the permanent magnet 
synchronous machine using moth flame optimization (MFO). The integral of squared 
error (ISE) is used as the objective function of the moth flame optimization. The 
objective function for identifying the parameters considers the stator current, rotor 
speed, and electromagnetic torque. 
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The analysis framework for high penetration PV rooftop in low voltage (LV) 

distribution network, case study Provincial Electricity Authority (PEA), is investigated 
in this study. The study will examine the voltage profile impacts in LV distribution 
network due to PV rooftop connection by designing the analysis framework in order to 
find out the existing distribution system threshold. The analysis framework will be able 
to repeatedly adapt to the other interesting areas. The study is simulated in power 
system analysis software as DIgSILENT power factory by deploying DPL script 
together with Python programming language. Various scenarios such as 
summer/winter season and weekend/weekday are considered together with varying 
PV rooftop installation size of 1 to 5 kW and its installed number in order to carry out 
the worst case scenario. The study network consists of 88 customers within 2 main 
feeders, under the common 160 kVA distribution transformer at 22 kV/400 V. As the 
results, the voltage profile will increase higher than 5% of rated low voltage in case of 
PV rooftop 3 kW 100%, PV rooftop 4 kW 70% and PV rooftop 5 kW 60% in case of 
summer both for weekend and weekday scenarios. In winter season and weekend case, 
PV rooftop 4 kW less than 100% and PV rooftop 5 kW below 80% will not affect the 
voltage profile in the system. The system is able to support the penetration of PV 
rooftop ranging to 4 kW 100% and 5 kW 70% in winter season and weekday case. 

 

E-76 Development of an Automated Building Energy 
Management System with IoT (aBEMS-IoT) for 

Supporting the Demand Response 
Nichakul Imtem, Chatchai Sirisamphanwong* and Nipon Ketjoy 
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This article presents the development of demand-side management technology 

for managing the load supporting the demand response which is the solution for the 
coming future because the limitation of fossil fuels and the environmental problems. An 
Automated Building Energy Management System with Internet of Thing (IoT) so called 
aBEMS-IoT was developed for the reservation of the DR program to stabilize the power 
quality and stability of grid network. The aBEMS-IoT consisted of three main parts, the 
first is the hardware part, which consisted of controlling devices, IoT gateway 
communication devices, data analytic devices, and the third is the communication part 
which able to use both, communication cable or wireless solution. The communication 
of aBEMS-IoT which was implemented in the building of the Post Engineering office 
using the loRaWan (all devices communicated by wireless system). After aBEMS-IoT 
was developed and implemented, it will be tested to find the technical capability of the 
developed system, the test was classified into two groups, laboratory test for finding the 
response time, and the actual building integrated with aBEMS-IoT. The analyzed results 
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of the test indicated that aBEMS-IoT could effectively manage the load following 
assumed the DR program. The response time from the control to the end devices until 
the process finish, it took about 650 ms so this value is lower than 1 second and the load 
power which was controlled by aBEMS-IoT in case of the actual system, it was able to 
connect (load building) and to disconnect (Load clipping) the load following assumed 
DR program. Four teen air-conditioners and about forty lighting bulbs and some 
motors were controlled, and the capability of the actual building integrated with 
aBEMS-IoT was about 45 kW. The aBEMS-IoT is the technology for balancing supply 
and demand by managing the demand side, and it will be the solution for Smart Grid or 
Microgrid which will take the grid stability, power quality, resiliency and finally 
reliability. 

 

E-77 Impact of Demand Response using aBEMS-IoT to 
flatten the duck curve in case of high penetration of 

RE systems on the 22 kV distribution Network  
Nichakul Imtem, Chatchai Sirisampanwong,  and Nipon Ketjoy 

Smart Energy System Integration Research Unit, Department of Physics, Faculty of 
Sciences, Naresuan University, Phitsanulok 65000 Thailand. e-mail: Chatchaisi@nu.ac.th 

 
This article presents the load flow dynamic simulation of the demand side 

management by using the aBEMS-IoT under the assumed Demand Response program 
for stabilizing power quality and flattening the duck curve. The simulation can be 
classified into two cases; the first was a typical 22 kV distribution test system and the 
second was a 22 kV distribution test system with demand-side management by aBEMS-
IoT. The aBEMS-IoT operated under the algorithm and assumed DR program for 
stabilizing the grid network, which was controlled by the load aggregator. The result of 
the research indicated that the aBEMS-IoT was able to operate following the control 
signal of load aggregator for maintaining the power quality and maintaining the duck 
curve. During the daytime when overvoltage occurred, the controllable load was 
building to increase power demand for stabilizing the grid voltage as controlled by load 
aggregator. On the other hand, in evening time the peak load was clipped by the 
aBEMS-IoT for decreasing the load demand. Finally, the demand-side technology such 
as aBEMSIoT is able to maintain the power quality in the acceptable range and also to 
flatten the duck curve. Demand response and demand-side management technology 
will be key parameters for the reliability and stability grid. 
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Ground Solar PV Farm (GPV) encroaching a large area for land use and the long 

period of investment would defect the land value leading to loss of chance in land 
development. Floating Solar PV (FPV) as a replacement opportunity provides a lot of 
benefit including the increase higher energy production because of lower operation 
temperature shows a better water quality by decreasing the algae growth and reduce 
the rate of water evaporation. In Thailand, there are some water reservoirs in the 
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remote area currently installed in a small hydropower plant but could not provide the 
energy in the day time because of irrigation planning priority. This paper proposes the 
technical and financial analysis Floating Solar PV (FPV) hybrid system to supply day 
time energy. The solar energy production of ground solar PV (GPV) is determined from 
the solar power model validated with the PVsyst which could derive the meteorology 
data at a particular site from many different sources. The PV module temperature in 
FPV is used in the solar power model to derive the energy production. The components 
specification and components cost model is developed by collection price data from the 
supplier in Thailand in the current year of study, 2019. The result shows the FPV has a 
lower module average temperature than GPV by 7.07%. Therefore, FPV shows higher 
energy production than GPV by 4.14%. However, the 29.7% higher investment but 
14.2% lower annual expense in a floating system because of exceptional land lease 
shows the higher cost of energy of FPV than GPV by 16.7%. The financial parameters 
including Net Present Value (NPV), Internal Rate of Return (IRR) and Benefit to Cost 
ratio (B/C) are presented in this study. 

 

E-82 Prediction of energy building using artificial neural 
networks  

Narut Butploy, Kanokwan Khiewwan, and Pakin Maneechot 
Faculty of Industrial Technology Kampaeng Phet Rajabhat University, Muang Kampaeng 

Phet 62000, Thailand (corresponding author to provide e-mail: pakin.m@kpru.ac.th) 

 
In using of energy of building has must for the implementation of rational and 

efficient management. Since most buildings all consume a significant amount of energy 
this has raised concerns over energy supplies, energy resource depletion of building 
and new building trends must service for comfort life styles every service has must 
energy, light, computer, air condition each study room so this demand is rising energy. 
The develop monitoring of energy demand can identification and predict demand is 
increasing or decreasing. This paper describes a research to monitor the energy 
consumption performance to predict energy consumption rate using artificial neural 
networks. By calculating the load of electrical appliances in the faculty office building of 
Faculty of Industrial Technology, Kamphaeng Phet Rajabhat University Thailand, such 
as lights, televisions, computers, projectors, air-conditioners in each room. The results of 
the prediction of the energy consumption with ANN, when compared with the real 
value, less difference of 2.94% and the average was 6.54%. 

 

E-83 Optimal Planning for Shared Battery Energy Storage 
System among Residential Consumers  

Veeradech Siriariyaporn and Krishda Srichanpiyom 
Faculty of Industrial Technology, Chitralada Technology Institute, Bureau of Royal 

Household, Sanarmsuepa, Sri Ayuthaya Road, Dusit, Bangkok 10300, Thailand (Phone: +66 
94 772 2722, E-mail: veeradech.sir@cdti.ac.th) 

 
In this framework, grid-connected Photovoltaic (PV) systems coupled with a 

shared Battery Energy Storage System (BESS) are of interest. With budget constraint of 
an individual household, given that all households in a cluster are equipped with 
individual PV systems, a shared BESS is thought to improve overall benefits, compared 
to a PV system with an individual BESS installed at a single household. Methodology in 
illustrating the improved benefits can be managed as follows. Modeling a planned load 
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profile of a single household is firstly performed in terms of aggregated load 
requirement. With specific PV and BESS capacities for a cluster of households, a 
dynamic simulation of a hybrid system between PV systems and BESS can be 
conducted by PV*SOL premium. Simulation results such as annual PV generation, 
annual BESS charging and discharging levels, and annual energy consumption met by 
PV system, BESS, and grid import will be obtained. Subsequently, a typical, daily load 
profile of a single household can be constructed with daily dispatch schedules of PV 
generation, BESS discharge, and grid purchase while minimizing cost of electricity by 
determining optimal schedule of BESS discharge. This mechanism represents a 
conceptual design of BESS discharge that minimizes grid purchase in forms of reducing 
not only energy consumption but also peak power levels. A numerical example with a 
cluster of six households is presented as well as long-term and short-term planning 
solutions for PV system with BESS. 

 

E-84 Application of Multi-Verse Optimizer for Optimal 
Placement and Size of Distributed Generation in 

Radial Distribution Networks  
Dusit Uthitsunthorn, Sovann Ang, Suphatchakan Nuchkum, Uthen Leeton 

Department of Electrical Engineering Technology, Buriram Rajabhat University, 31000, 
Thailand. Phone: +66860258810 ; e-mail: dusit.ut@bru.ac.th 

 
Many intelligent search algorithms have been developed for solving engineering 

optimization problems. This paper presents a very recent nature-inspired algorithm 
called multi-verse optimizer (MVO) for determining the optimal placement and size of 
distributed generation (DG) units in radial distribution networks. The real power loss 
minimization and voltage profile improvement are the objective functions used in this 
paper. In addition, the costs of annual power loss saving and DG operating units are 
considered in the problem formulation. The proposed algorithm has been tested on four 
well-known networks, including 15, 33, 69, and 85 buses of radial distribution systems, 
considering different types of DG units. To validate the results and effectiveness of the 
algorithm, the obtained results were compared with those of other existing methods. 
From the experimentation results, it is conveyed that DG operating in lagging power 
factor provides better results when compared to other types of DGs. Furthermore, it is 
proved the great importance of DG unit presence in power loss reduction and voltage 
security improvement in distribution systems. Meanwhile, the MVO based DG optimal 
placement and sizing resulted in the lowest total cost of real power loss and cost of DG 
operation among all the methods. 

 

E-85 Design of Phase-Shifted Full Bridge Power Converter 
for Photovoltaic Application  

Wasan Phetphimoon, and Krischonme Bhumkittipich 
Power and Energy Research Unit, Department of Electrical Engineering, Faculty of 

Engineering, Rajamangala University of Technology Thanyaburi, Pathumthani, Thailand, e-
mail: krischonme.b@en.rmutt.ac.th 

 
This paper presents the design of a high frequency zero voltage switching (ZVS) 

full-bridge converter with a phase-shifted driving signal for photovoltaic applications. 
The resonant power converter can provide high-power capacity under high-frequency 
operation. The proposed power converter can also reduce the size of the transformer 
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under the same power rating. The high-frequency transformer was developed by using 
the resonant and switching frequencies of the power converter to reduce the switching 
loss and to improve the system efficiency. Phase-shifted modulation was selected to 
drive the switches of a full-bridge power converter based on the switching loss 
minimization method. The desired output voltage was controlled using a closed-loop 
controller under a loop gain stability margin. The simulation results showed that the 
output voltage can be controlled to the desired constant when the input voltage changes 
from 60 VDC to 100 VDC. The desired output voltage of power converter is constant at 
400 VDC. Therefore, the proposed study showed the effectiveness of the phase-shift 
ZVS full-bridge power converter with high-frequency transformer. This power 
converter can control the operation of the desired voltage system and has a small sizing 
of power converter system, low switching loss, and high system efficiency. 

 

E-86 Volt/Var Control with Electric Vehicle Loads in Low 
Voltage Distribution Network by Particle Swarm 

Optimization  
S. Sangob, and S. Sirisumrannukul  

Power System Control Department, Metropolitan Electricity Authority, Bangkok Thailand 
Department of Electrical and Computer Engineering, King Mongkut‘s University of 
Technology North Bangkok, Bangkok Thailand (e-mail: surasit.mea@hotmail.com, 

somporn.s@eng.kmutnb.ac.th) 

 
Maintaining the voltage level of all customer load points according to the feeder 

within acceptable levels is one of the most important aspects for system operators in the 
distribution system. Achieving at least one specified operational objective (e.g. 
minimize power loss) without violating any of the fundamental operating constraints 
(e.g., upper and lower voltage limits, feeder loading).      This method is referred as 
Volt/Var control that defines the best set of control actions for all voltage regulating 
devices and Var control. 

Bus voltage control and reactive power control is a daily operation in the power 
distribution system of Volt / Var control. Examples of devices that are used to control 
voltage / reactive power consist of the on load tap charger distribution transformer 
installed at the distribution transformer at the poles of feeder and shunt capacitor banks 
in the low voltage power cable. By the reason of various possible combinations, 
coordination of these voltage regulating devices should be determined properly to 
maintain voltage levels across the entire network within specified boundaries while the 
system loss can be also minimized. 

 

E-87 Design of 115/22 kV Power Transformer Trip Event 
and Load Transfer using Fault Tree Analysis and 

Smooth Holtz-Winter  
Radomboon Taksana and Krischonme Bhumkittipich 

Power and Energy Research Unit, Department of Electrical Engineering, Faculty of 
Engineering, Rajamangala University of Technology Thanyaburi, Pathumthani, Thailand, e-

mail: krischonme.b@en.rmutt.ac.th 

 
Power outages can happen at any time when 115/22 kV of Utility company A 

trips. It will adversely affect well-being of people and important utilities such as 
hospitals, industrial plants, etc. Thus, the control center must spend less time to reduce 
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the impact of power outages by quickly transferring the electrical load to another 
transformer. The transformer restoration procedure, includes a 12-steps, took about 388 
seconds total for a transformer tripping. Problems that cause more time is the control 
center operator has to identify the severity of alarms on SCADA by indicating the 
transformer tripping and collecting the load data of the transformers, that tripped and 
that was transferred the load. This is to avoid the transformer that was transferred the 
load tripping when overloading of the power supply. This article presents the Artificial 
Intelligence (AI) that was developed in Python language named Fault Tree Analysis or 
FTA to describe the relationship between the events of the transformer tripping, circuit 
breaker operation of relays and circuit breakers by using 4 conditions to confirm the 
transformer tripping. First condition Analog Value Voltage Current Watts VAr is equal 
to zero. Second condition must have the transformer protection relay operates. The next 
condition high side and low side circuit breakers must be all trips. The final condition, 
high side and low side circuit breaker must not be switching tag. In this article, totally 
50 FTA Maps were created. This helps the control center operators to screen and 
analyze the message alarm precisely by using the Time Series Forecasting model named 
holt-winters exponential smoothing with trend and additive seasonal component. It 
used to create the transformer load‘s mathematical model to forecast the load on the 
day of the trip instead of using the previous load data which might be inaccurate due to 
the Distribution Company may plan to transfer the load between one transformer to 
another for maintenance or climate change. This article uses linear programming 
techniques to adjust the parameters μ, α and β on Holt-Winters Smoothing Method by 
specifying the objective function which is the root mean square error must have a 
minimum value. This makes the transformer load‘s mathematical model to forecast the 
load most accurate close to the true value. At the end, Python would conclude the trip 
event data by creating 24-hour load graph and calculating the load graph when 
transferring the outage load combined with the load graph of a regular load of the 
transformers that was transferred the load. The Distribution Company control center 
and maintenance unit would get automatic notifications to mobile phone via Line notify 
application to be used as data for transferring the load. From the program testing 
during January to August 2019 found that AI was able to detect and report 6 times of 
the transformer tripped by using an average time of 40 seconds per event. The benefits 
of this article are to reduce the time in the process of transferring load down to 89 % 
from the original method, to replace the control center operator works and AI can 
accurately analyze the transformer trip events. 

 

E-88 Voltage based Non-Standard Inverse Time 
Characteristic for Over Current Relay in Distribution 

System connected DFIG-based Wind Turbines  
Nattapol  Ha-upala and Krischonme Bhumkittipich 

Power and Energy Research Unit, Department of Electrical Engineering, Faculty of 
Engineering, Rajamangala University of Technology Thanyaburi, Pathumthani, Thailand, e-

mail: krischonme.b@en.rmutt.ac.th 

 
The penetration of the distributed generation based wind turbine on the 

distribution system affect the fault clearing time of the protective relay and mal-
operation of the protective relay coordination. This paper presents the new voltage 
based nonstandard time current characteristic. The development of nonstandard 
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characteristic based on the electromechanical induction disc relay equation. The 
proposed nonstandard characteristic relay model is implement on the radial 
distribution system connected the DFIG based wind turbines. The fulfillment of this 
research is the reducing total clearing time of the protection scheme by using the 
proposed voltage based nonstandard characteristic relay. The fast tripping of the 
proposed nonstandard characteristic relay is maintained the connection of wind turbine 
generators with the distribution system during fault. This is the achievement of the low 
voltage ride through capability enhancement to the wind turbine generation by the 
modified protective relay characteristic. 
 

E-89 Load Frequency Control in Two-Area Interconnected 
Power System under Solar Farm Installation  

Sontaya M. and Krischonme B. 
Power System and Energy Research Center Department of Electrical Engineering, Faculty of 

Engineering, Rajamangala University of Technology Thanyaburi, 39 moo.1, Rangsit-
Nakornnayok Rd., Klong 6, Klongluang, Pathumthani, 12110, Thailand. (corresponding 

auto to provide Phone +66-61-916-5635; e-mail: krischonme.b@en.rmutt.ac.th) 

 
In recent years, the global warming crisis is the first priority that the participate 

who need to produce the electricity to supply to the end user must be considered. The 
clean energy power generation industry in the world has been developing rapidly. The 
wind energy, small hydro turbine energy and photovoltaic energy are the renewable 
energy source that cannot be reliability and stability for producing the electricity. The 
small power system has not been stabled when the power distribution system had the 
fault occurred during operation, because of the clean energy plant had disconnected 
itself from the system for protection their plant. That case was effected to the power 
system distribution system that cannot supplied the reliable electricity to the end user. 
The proposed small electricity distribution system was equivalent by small generator 
that connected in loop system, the load bus was connected with general load and small 
solar farm system. When the distribution system was unfortunate problem occurred for 
example: fault, lighting and traffic accident, the power system still continuous supply 
electricity to end user by reactive power compensation by adjust the generator exited 
control to maintain the electricity production immediately. Therefore, this study can be 
verified that reactive power control can eliminate the power oscillation and swing 
angle. 

 

E-90 Optimal Sizing and Allocation of Battery Energy 
Storage System Integrated in Distribution Using 

Particle Swarm Optimization  
Prakasit Prabpal, Yuttana Kongjeen, and Krischonme Bhumkittipich 

Power and Energy Research Unit Department of Electrical Engineering, Faculty of 
Engineering, Rajamangala University of Technology Thanyaburi, Pathumthani, 12110, 

Thailand. e-mail: krischonme.b@en.rmutt.ac.th 

 
The integration of battery energy storage to the conventional distribution system 

has had a major impact upon consumption of energy in the past year. This paper 
presents optimal sizing and allocation in the power system using load demand 
probability. The MATLAB m-file scripts and OpenDSS were applied to solve the 
proposed study by varying the percentage penetration level of load. A genetic 
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algorithm (GA) optimization technique and particle swarm optimization (PSO) was 
used to find the best solution of BESS installation. The simulation results showed that 
the BESS were directly connected to the power grid with GA1539 kW and PSO 
respectively. It was found that the BESS sizing also varied with 39.935 MW, 42.568MW 
and 47.907 MW, respectively. While the position of the DG also changes according to 
the sizing of, the position of BESS was installed at bus No.9, bus No.3 respectively. 
Therefore, the optimal sizing and allocation helped to improve and reduce the total line 
loss and total energy demand from the power grid. The grid increased the power 
system stability and reduced the impact from the large scale of BESS penetration. 

 

E-91 Electricity rate calculation of Battery bank 
management for distribution retail at Energy Park 

KamphaengPhetRajabhat University  
Nivadee Klungsida,  Watchara Wongpanyo, and Bunyawat Vichanpol 

Program of Energy technology, Faculty of Industrial Technology, Kamphaeng 
Phet Rajabhat University, 69 M.1 Nakorn Chom, Muang, Kamphaeng Phet, 62000, Thailand. 

E-mail: nivadee@gmail.com Tel. and Fax: +66-96-66639055. 

 
Electricity rates in Thailand that are government agencies, especially universities 

that are in the category of small businesses, use Time of Use Rate (TOU) calculations. 
Electricity rate calculation of Battery bank management for distribution retail. There are 
electrical appliances such as 3 fluorescent lamps (daytime) of 36 W (8 hour-day), one 
fluorescent lamps (nighttime) of 36 W (16 hour-day), one LED TV 32‖ of 43 W (6 
hour-day), one misting fan of 130 W (6 hour-day), one projector of 330 W (6 hour-day) 
and one teaching speaker of 50 W (6 hour-day). The work of the office at the Energy 
Park, Kamphaeng Phet Rajabhat University is Monday to Friday from 8:00 am - 5:00 
pm. The TOU calculations are Monday to Friday the On Peak Load time is between 9:00 
am – 10:00 pm (5.27 baht per unit), the Off Peak time is between 10:00 pm – 9:00 am 
(2.18 baht per unit) and the Holidays time is 0:00 am – 12:00 pm (2.18 baht per unit). 
Battery bank management in the office room, the Peak Load time uses electricity from 
the battery bank. On the other hand, when the Off Peak and the Holidays time, 
electricity use from the Provincial Electricity Authority (PEA). It can be seen that 
working hours 8:00 am - 5:00 pm are the Peak Load time without paying electricity bills 
for PEA. As for the off peak and Holidays time, there are no electricity usage, the 
battery bank stores the energy 100% and also sell electricity to PEA. Therefore, the TOU 
calculation that simulates battery bank management from the Energy Park, Kamphaeng 
Phet Rajabhat University will be a guideline for the government agencies to be the 
supply side for sell electricity to the PEA. Moreover, it will see the best value of battery 
bank management in the on grid. 
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Env-01: The Lesson Learn of the Implementation on Fire Hotspot 
Reduction in Chiangrai Province 

Nopporn Patcharaprakiti* and Nion Sirimongkonlertkun 
Department of electrical engineering Rajamangala University of Technology Lanna Chiang 

Rai, 99 Sai Khao, Pan, Chiang Rai, Thailand, 57120. (corresponding author) e-mail: 
pnopporn@rmutl.ac.th 

 
This study aimed to investigate lesson-learned from fire hotspot (Hotspot) 

reduction in Chiangrai and usage of ―Chiangrai Hotspot‖ at the provincial, local-
administration, and community levels. Behavioral factors and social network 
relationship of relevant stakeholders were examined. The respondents from provincial, 
district and local-administration, and community levels were 37, 20, 45, 190 individuals, 
respectively. The study suggested that success of forest fire and haze reduction was 
mainly due to 1) ‗single command‘ system which precisely specified the order of 
command at all levels to plan, prevent and mitigate the impacts; 2) active community 
participation related activities, particularly during 60-day burning prohibition; 3) 
application of ―Chiangrai Hotspot‖ which was mainly used for tracking and indicating 
location/direction/detail of Hotspot, providing land-use information, and calling the 
Chiangrai Fire Control Office; and 4) strong social network relationship among the 
Chiangrai Working Group for Preventing and Solving Forest Fires and Haze and local 
officers/communities. Nevertheless, implementing Hotspot and haze prevention in 
Chiangrai still faced some obstacles such as lacking of budget, substitute plans for non-
burning farming, fire control equipment, and plan to control burning after the 
prohibition period. Lastly, un-controllable burning and fire from neighboring provinces 
and countries also contributed to haze pollution in Chiangrai. 

 

Env-02: Carbon Footprint of Black Soldier Fly Larvae from Organic 
Waste Treatment  

Rathanit Sukthanapirat*, Samonporn Suttibak, Ramin Sriyoha, Natpapat Chansakathana 
and Supawadee Kanjanakate 

Kasetsart University Chaleomphrakiat Sakon Nakhon Province Campus, 59/5 Moo1, 
Chiangkrua, Muang, Sakon Nakhon 47000 phone: 66-4-427-25033; Fax:66-4-272-5034; e-mail: 

rathanit.s@ku.th 
 

Carbon foot print of Black Soldier Fly Larvae (BSF) from organic waste treatment 
was analyzed to identify greenhouse gas emission. Life cycle assessment (LCA) was 
applied to evaluate the inventory data for greenhouse gas emission calculation. As a 
result, carbon footprint of BSF production by using organic waste was 4.072 CO2eq/1kg 
of BSF. The major greenhouse gas emission was from raw material processing with 
2.754 CO2eq/1kg of BSF. In addition, carbon footprint from manufacture was 0.022 
CO2eq/1kg of BSF distributing 0.334 CO2eq/1kg of BSF, disposal 0.952 kgCO2eq/1kg of 
BSF. Therefore, it has potential for carbon footprint reduction especially by using the 
package. The results of re-analyzed carbon footprint of BSF showed that using BSF 
onsite is a suitable option which helped to reduce greenhouse gas emission. 99% of 
carbon footprint was reduced by using BSF onsite. It can be used as an animal feed and 
use for organic waste treatment in household. The residual waste from BSF degradation 
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contains high nutrients which can be used as soil conditioner. BSF is an appropriate 
solution for organic waste treatment because it returns benefits to the community and it 
is also environmentally friendly especially in agricultural areas. 

 

Env-03: Pathways to Reducing Marine Plastic Pollution from Land-
Based Sources in ASEAN Countries  

Masasumi Ao 
Yokohama-city University, Yokohama, Japan 

 
We research about the system for preventing marine waste from shore land and 

protecting the marine environment including marine resource. There are five factors for 
this system. The first factor is revision and intensification of regional sea planning 
through international cooperation. The second factor is review and improvement of the 
upper (production, marketing and selling of companies) and the lower (consuming and 
disposal of citizens) from the result of inventory screening. The third factor is mine dust 
mainly from transportation. Dust is made from rubbing between tires and paved loads.) 
The other factor is melting in the ocean from domestic and transboundary air pollution.  
The fourth factor is improving the environmental awareness of citizens through 
environmental education.  The five-factor is improving the cost-effectiveness for 
revision of marine waste problem. Our research aims for building the new system for 
the recovery of the marine environment cooperating with stakeholders (government, 
companies, municipalities, NGOs, citizens) in ASEAN Countries. 

 

Env-04: Characterization of zeolite NaY loaded with K species and 
testing as catalysts for transesterification of refined Jatropha 

seed oil: Concerning Life Cycle Assessment and Environmetal 
effects  

Santipong Nuanual, Saowanee Manadee, Preecha Sriprapakhan, Surachai Artkla, Prapita 
Thanarak, and Pisit Maneechot 

School of Renewable Energy and Smart Grid Technology (SGtech), Naresuan University, 
Meuang Pitsanulok, Pitsanulok, 65000, Thailand. Corresponding author : 

renewaboy@gmail.com 
 

Zeolite NaY was loaded with potassium acetate in acetic acid solution with 
various content levels of Y (where X = 9, 10, 11, and 12 wt.%). Characterization by XRD 
indicated that NaY structure of all samples was retained after impregnated with both K 
precursors; peak areas from CO2-TPD suggested that basicity increased with K loading. 
Then xK/NaY were used as catalysts for transesterification of refined Jatropha seed oil 
to produce biodiesel. Each round of reaction lasted 3 h at a temperature of 60 °C with 
methanol:oil molar ratio of 16:1. The oil conversion was estimated by thin layer 
chromatography (TLC) by comparing spot size with that of crude oil and methylester 
standards. With 9K/NaY, conversion was merely observed whereas nearly complete 
conversions were observed on 10, 11, and 12 K/NaY. That results were obtained from 
catalysts except that 12K/NaY gave a complete conversion in 3 h. The highest biodiesel 
yield of 97% was produced from the reaction with the catalyst of 12 wt% potassium 
acetate in acetic acid impregnated. The general observation was that, the conversion 
increased with K loading. From the study results, it could be found that the last 
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technique is the suitable process in term of carbon footprint, which releases the 
greenhouse gage about 2.5111 kg CO2eq. 

 

Env-05: Improving of the biogas quality via chemical adsorption of 
Sand-Ferric Oxide Composite: Imprementary to community-

household uses  
Preecha Sriprapakhan, Surachai Artkla, and Pisit Maneechot 

Takasila Research and Development Center (TRDC), Department of Physics, Faculty of 
Science, Mahasarakham University, Kantara Wichai, Mahasarakham, 44150, Thailand. 

Corresponding author sriprapakhan@hotmail.com 
 

Biogas from anaerobic fermentation of biodegradable organic materials was 
considered as a convenient renewable energy and also a secondary energy means 
produced. This investigation devoted to remove undesired gases from producing 
process and use fermented biogas in a household level as a fuel to completely replace 
the use of LPG. A desired fraction of fermented biogas, methane (CH4), and other short 
chains of hydrocarbons (C2-C4), contaminated with the large amount of carbon dioxide 
(CO2), moisture and traces of hydrogen sulfide (H2S). The presence of CO2 and H2S in 
biogas affected the combustion and the ignition processes adversely. In this work, a 
method for biogas scrubbing and CH4 enrichment is presented. Chemical absorption of 
CO2 and H2S by ferric hydroxide on sand composite was experimentally and 
practically examined. The mixing components in aqueous solutions employed were 
sand, limestone, ferric chloride (FeCl3) and sodium hydroxide (NaOH). Absorption 
characteristics revealed that the Ferric hydroxide on sand composite effectively 
removed CO2 from biogas fraction (64.01% removal efficiency) whereas H2S was 
completely diminished after the removal process. CH4 (16.39% more enrichment) and 
other essential components were increased its purification from 69.23% to 80.58%. The 
heating value of fermented biogas was 35.5 kJ/L. With regular replacement or 
regeneration of used ferric hydroxide on sand composite, biogas quality could be 
remained. This technique proved to be promising in upgrading biogas quality. The 
reduction of these contaminants especially CO2 and H2S content significantly improved 
the quality of the biogas for its further uses in a community. 

 

Env-08: Coupling Flood Hazard with Vulnerability Map for Flood Risk 
Assessment: A Case Study of Nyaung-U Township in Myanmar  

T.W.Khaing, S. Tantanee, W.Pratoomchai and N.Mahavik 
Department of Civil Engineering, Faculty of Engineering, Naresuan University, 

Phitsanulok, 65000 Thailand. Email: sarintipt@nu.ac.th 
 

River flood is one of the major hazards in Myanmar. Nyaung-U is located on the 
eastern bank of the Ayeyarwaddy River. Flooding is a problem in Nyaung-U Township 
and occurs once or twice in every year due to its geographic location. Nyaung-U 
Township experienced severe flood events in the year 1997, 2004, 2015, 2016 and 2017. 
The flood regularly occurs during the monsoon season. Flooding causes the loss of lives 
and properties, economic loss and health-related problems. Bagan city is a world 
heritage site in Nyaung-U Township and it is a very famous place in Myanmar. Bagan‘s 
world heritage site is the center of focus for Myanmar‘s growing tourist industry. Thus 
flood risk map and risk assessment are essentially needed for Nyaung-U Township. The 
objective of this study is to generate the flood hazard, vulnerability, risk map as well as 
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the flood risk assessment of Nyaung-U Township. The hydraulic model of HEC-RAS 
was used to generate the flood hazard maps of the study area with the two return 
period (10-year and 100-year). The flood frequency analysis has been done using the 
annual highest discharge of Nyaung-U and Chauk stations at the Ayeyarwaddy River 
by Normal, Log Normal, Pearson Type III and Log Pearson Type III distribution and 
Gumbel method. Eight influencing flood hazard factors and six influencing flood 
vulnerability factors have been considered to create flood hazard and vulnerability 
maps using GIS. In this study, the Analytic Hierarchy Process (AHP) method was used 
as a multi-criteria analysis of hazards and vulnerability for flood risk assessment and 
map. Finally, flood risk map has been generated by multiplying hazard and 
vulnerability in ArcGIS. The results show that very high risk regions were located near 
and along river in the western part of the study area. The very high and highrisk areas 
of the 10-year return period were 14.21km2 and 21.98 km2 respectively while a 100-year 
return period were 16.26 km2 and 24.70 km2 respectively of the Nyaung-U Township. 
Obtained Flood risk map can support valuable information to the decision maker for 
flood prevention and mitigation planning in Nyaung-U Township. 

 

Env-12: Transesterification and characterization of Botryococus braunii 
algae oil into Fatty Acid Methyl Ester (FAME) for biodiesel 

production  
Johannex Fefeh Rushman, Pisit Maneechot, Dusit Buagate, Prapita Thanarak, Anusorn 

Vorasingha 
School of Renewable Energy and Smart Grid Technology, (SGtech), Naresuan University, 

Phitsanulok 65000, Thailand. e-mail: renewaboy@gmail.com. 
 

Many attempts have been made and many more under way to find alternatives 
to either supplement or replace the dwindling fossil fuel resources which are projected 
to run out in less than a century to come. Careful consideration is being made so as not 
to create another problem by replacing food with energy when accepting sources that 
are food related. As such, non-food sources are exploited in this research to produce oil 
and transesterify into biodiesel using catalyst supported on rice husk silica to aid its 
presence in reaction and ensure its recoverability. Using n-hexane, the crude oil was 
extracted from Botryococus braunii algae cultured in an experimental condition to 
optimize the yield. Transesterification was carried out using xKNaX at different loading 
of K and varying the reaction conditions, assessment was made to ascertain the 
optimized condition of maximum yield. It was revealed in the end that a moderate 
reaction temperature of 60oC, 12K loading with methanol to oil ratio of 1:16 forced and 
maintain a forward reaction to give maximum yield of 75.6% (w/w). The yield was 
found to be affected largely by biomass content which is as the result of culture 
condition. Prominent compositions were oleic and palmitic acids stearic acids. Catalysts 
could be reused up to a third run, maintaining its potency and with no significant 
decrease in yield indicating good recoverability. Fuel characteristics in terms of density 
(836.6kgm-3), Calorific value (9127.7 calg-1) and flash point (21) were similar to that of 
mineral diesel indicating that Botryococus braunii algae is a viable feedstock for 
biodiesel production. 
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Many countries are entering the aging society which is considered a significant 
population structure change. This aggravating situation challenges for a sustainable 
solution, particularly understanding the context of the city which could help for 
suitable recommendations about the elderly care with different forms and patterns of 
built environment in accurate identification and correct understanding. Therefore, this 
article focuses on rural older adults by conducting the site investigation together with a 
questionnaire survey of the total 1,200 homes of older people and were investigated at 
BanPhaeo district of Samutsakorn Province, Thailand. The results showed there are 
different characteristics in each community under the context of 4 dimensions: 1) 
housing characteristics; 2) transportation; 3) public facilities; and 4) social and 
economic. With different unique characteristics of elderly houses, especially, social, 
economic, transportation and housing aspects which allow a variety level of living 
condition and access depending on accessibility and the affordability for basic social 
services. The provision of suitable environment has become the key issues to provide 
solutions for effective interventions to support rural healthy aging according to the 
specific needs of communities. 

 

Env-14: Healthy Aging in Home Environment Exposures  
P. Iamtrakul and S. Chayphong 

Center of Excellence in Urban Mobility Research and Innovation, Faculty of Architecture 
and Planning, Thammasat University, Pathumthani 12121, Thailand. phone: 66-2-986-9605 

ext 6109; e-mail: Iamtrakul@gmail.com 
 

The rapid growth in the number of olders has many implications for public 
health including the need to better understand the risks by environmental exposures 
which is called for urgent attention for sustainable healthy aging care. In addition, the 
consideration should be paid for creating an appropriate built environment that can 
help create opportunities for the elderly to participate in society and perform different 
activities. More focusing on convenient for the elderly designing their homes or home 
environment is another important factor that could help facilitate a safe and 
comfortable life. By conducting the site investigation together with a questionnaire 
survey, the total 1,000 home of older people and were clustering and classify their home 
character for explain healthy aging in home environment exposures from Banphaeo 
district of Samutsakorn, Thailand. The results found that there are three risk factors 
related to living in home conditions comprising of 1) home location and its accessibility; 
2) universal design consideration; 3) spaces for living. Therefore, the recommendation 
for healthy aging in home environment exposures could be launched to provide 
preventive health care in older age with role of home environment exposure in 
reducing the risk of fall in population ageing. 
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SD-01: The Study and Development of Cultural Resources Tourism 
Route along the Bang Khen Canal Bangkok  

Piyaporn Thacheen 1, Supannee  Pladsrichuay 2, Nattadon Pannucharoenwong 3* and 
Snunkhaem Echaroj 3 

Department of Mechanical Engineering, Faculty of Engineering,                                                                                            
Thammasat University, 12120, Thailand 

 
  Thailand has been a part of the economic cooperation of the Greater Mekong 

Subregion (GMS) since 1992.   With the support of Asian Development Bank, many 
aspect of the economy has been enhanced especially in the field of tourism. As 
population move into the city it is important for communities to develop a tourism 
strategy that can be integrated in urban areas.  The objectives of this research were to (1) 
study, evaluate the potentials and readiness of cultural resources tourism along Bang 
Khen Canal (2) develop tourist routes along the Bang Khen Canal. The informants 
composed of four groups: 30 community leaders and community members, 9 monks, 12 
NGOs and 1 government executives. Data were collected through semi-structured 
interviews, none and participant observation, focus groups, and review of secondary 
sources. Coding, content analysis. 

The empirical results illustrated that: 1) there were 2 types of cultural tourist 
recourses along Bang Khen Canal, firstly tangible cultural tourist resources;  9 temples, 
10 rowboats, 20 living tools,  3 ancient houses, 17 crafts while non- tangible cultural 
tourist resources were 12 local food menus, 3 local believes  and 3 Local traditions. 

 In terms of evaluating tangible cultural tourist resources regarding the value 
highly strong in identities, completeness, chamming and original; the results illustrated 
that: 3 are highly identities (2 orchards, music house, 4 temples), 2 are highly 
completeness (1 temples, living tools), 4 are highly chamming resources (4 temples, 2 
orchards, music house, rowboats) and 3 are highly original (6 temples, 2 orchards and 
rowboats)  

In terms of evaluating the value of non-tangible cultural tourist resources, the 
study found that 3 are highly identities (Local traditions, local food menus, local 
believes), 2 are completeness (Local traditions, local food menus), 3 are chamming 
resources (Local traditions, local food menus, local believes), and 3 are original (Local 
traditions, local food menus, local believes).   

Moreover, in terms of evaluating readiness, 3 categories were used to evaluate; 
Accessibility Accommodation and Activity. In terms of tangible cultural tourist 
resources only 3 have a highly accessibility, none has a highly accommodation, and 
only temples have highly activities. While non-tangible cultural tourist resources only 1 
that is local tradition has a highly score in terms of activity.  

Moreover, Bang Khen Canal cultural tourisms can be arranged as a one-day trip, 
5 tourist routes can be to offer to tourists.  Tourists can appreciate the nature, temples, 
boats, earliest house, believes, orchards, local Thai music school, traditional culture and 
tasting local food.  

In summary, Bang Khen Canal cultural tourism is an important tool that people 
of the Bang Khen Canal use to develop and rehabilitate the Bang Khen canal as well as 
development of social and economic aspects in the community. Bang Khen Canal 
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cultural tourism can develop into prototype for rehabilitation canals of other 
communities, especially urban communities in the GMS. 
 

SD-02: Effects Of Persistent Highly Humid Conditions On PV 
Modules: A Case Study After Prolonged Heavy Rains In 

Thailand  
Nipon Ketjoy 

School of Renewable Energy and Smart Grid Technology, Naresuan University, Thailand 
65000. e-mail: niponk@nu.ac.th 

 
Effects of highly humid weather conditions on PV modules were examined 

during this study. Three types of tests were conducted which include leakage voltage 
test, leakage current test (insulation resistance test), and wet leakage current test. 
Insulation resistance was considered as a measure of leakage current. The leakage 
voltage found varying between 7 to 219V with an average of 46V in the sampled strings. 
24.55% of sampled strings showed leakage voltage below 20V, which is considered 
appropriate, however 75.45% of sampled strings showed leakage voltage greater than 
20V and 25.90% of sampled strings had leakage voltage higher than 60V which was a 
threshold for inverter operation in this case. 22.21% of the total sampled PV modules 
had the insulation resistance higher than 90MΩ that does not affect inverter operation. 
However, 77.79% of the total sampled PV modules had the insulation resistance lower 
than 90MΩ which can possibly interrupt inverter operation and 27.93% of the sampled 
PV module‘s insulation resistance was lower than 60MΩ that can drop below 33MΩ 
(threshold for this particular size of module) in wet conditions resulting in halting of 
inverter operation. Interestingly there was no linearity found between dry and wet 
insulation resistance measured of selected samples. 69.30% of the total wet PV module 
sampled were found with insulation resistance higher than 33MΩ, which can be 
transformed around 40 MΩ.m2 using module‘s surface area and were in compliance 
with the IEC 61646 standard. However, 30.70% of the wet sampled PV modules showed 
insulation resistance lower than 33MΩ and were not in compliance with IEC 61646. 
Moreover the leakage current results showed the same trend as of leakage voltage 
intimating that leakage voltage test, which is quite easy and economical can be used to 
detect such type of problems. 

 

SD-04: The Effect of Rubber Roller Husker Motor Speed on the 
Separation of the Husk from the Popped Rice 

Nattadon Pannucharoenwong 1*, Phadungsak Rattanadecho 1, Jarinee Jongpluempiti 2,   
Ponthep Vengsungnle 2 and Snunkhaem Echaroj 1 

Department of Mechanical Engineering, Thammasat School of Engineering,                                                                                            
Thammasat University, 12120, Thailand. E-mail: pnattado@engr.tu.ac.th    

 
Collectively countries in the Greater Mekong Subregion export the most rice 

compared with other communities. One of the main problems associated with rice 
producing process is in the separation of husk from the popped rice.  Development in 
the separation technology helps reduce production cost and increase in husk recovery 
which can be used as biomass to produce energy.   The popped rice with the husks are 
the impurities that have been sorted out together with the small of popped rice that the 
Krayasart plant needs to sell at a price of 20 baht per kilogram of animal feed, which is 
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50% less than the initial purchase cost. The objective of this research is to study the 
feasibility of separating the husk from the popped rice by the rubber roller that have the 
rotation speed; 1,170 1,311 and 1,452 rpm   and the clearance of the rubber roller; 1 2 and 
3 mm. In the same time, the speed of the sorting machine is controlled on 1,161 rpm, 
sorting machine angle about 15 degrees and the rubber roller width 5.08 cm. The results 
showed that the separation of rice husk from popped rice could apply the shear force 
principle between two rubber rollers and popped rice, with the maximum effect at 
rotational speed of 1,452 rpm and the clearance 2 mm that has the separation is 98.35%. 
The motor speed that drives the rubber ball effect to the separation less than clearance, 
there was a statistically significant at 95%.  Successful implementation of the research 
results can lead to an improvement in the husk separation technology around the 
Greater Mekong Subregion. 

 

SD-07: Policy review and Framework conditions for deploying 
„Industrial Symbiosis‟ – What are the obstacles & drivers and 

futureway forward?  
Rikke Lybæk, Thomas Budde Christensen and Tobias Pape Thomsen 

Roskilde University (RU), Institute of People and Technology (IMT), Department of 
Environment, Technology and Social Studies (TekSam). P.O. Box 260, House 9.2. 4000 

Roskilde, Denmark. Phone:0045 46742857; Fax:0045 46743041; e-mail: rbl@ruc.dk.    
 

This paper contains a literature review focusing on policies supporting the 
deployment of ‗industrial symbiosis‘. ‗Industrial symbiosis‘ is defined as connecting 
traditionally separate industries in a collective effort to simultaneously increase 
competitive advantage and reduce environmental impacts by means of byproduct 
exchange and shared infrastructure (Chertow, 2007). The paper review and discuss 
national policies and framework conditions provided by the European Union (EU), the 
United Nations (UN) and the Organization for Economic Cooperation and 
Development (OECD), which support or hinder development of ‗industrial symbiosis‘. 
Besides this, journal articles are reviewed to provide a policy landscape overview of 
how such ‗industrial symbiosis‘ are supported by governments, local authorities, 
industry, etc., and in which areas new policy needs can be identified. To capture 
elements, not being addressed directly by ‗industrial symbiosis‘ policies, we also 
include a case study from Denmark, Maabjerg BioEnergy Concept (MEC). This case 
provides novel knowledge of the application of a specific ‗industrial symbiosis‘ concept, 
and hence of new activities and policy needs required for increasing the deployment of 
‗industrial symbiosis‘ in the future. Based on the literature review, European policy 
frameworks etc., and the Danish case study (MEC) analysis, this paper identifies 
obstacles and drivers for a further dissemination of ‗industrial symbiosis‘ within the 
EU, and suggest on a way forward. From the literature review and framework 
conditions assessed we for example recommend to provide valuable incentives to 
industries as opposed to direct top-down regulations only. From the Danish MEC case 
this paper further identifies, that more flexible funding schemes should be established, 
and the importance of gaining a positive position in the local, regional and national 
environment around the ‗industrial symbiosis‘ projects, incl. for example job 
opportunities and environmental benefits. 
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SD-08: China‟s rising in GMS and Its Impact on Geopolitical and Geo-
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The purposes of the study of ―China‘s rising in GMS and Its Impact on 

Geopolitical and Geo-economics‖ are: (1) to study the rise of China in GMS geopolitical 
and affect the economics of the region, and (2) to study that countries in GMS to unite 
the international community should define a common position or policies to cope with 
the rise of China as a great power. This interdisciplinary research study reported two 
issues as stated in the objectives as the followings.  

China's foreign policy towards the GMS, and the changes depends on the 
situation China and GMS have collaborated together. Especially, after the Cold War 
ended, China's economic tie with GMS has been increasing. The rise of China, both 
geopolitical and geo-economics has caused the awakening of the GMS countries. 
Meanwhile, China began to realize the power of ―Hard Power‖ of China and has 
extended the new ―Soft Power‖ by providing economic aid and other assistance. GMS 
countries are brought about to the mutual benefit of both parties, a Win-Win regarding 
geographical borders as they have a close historical, political, economic, social and 
culture. 

The changing relationship between GMS and China, among the changes that 
occur from the entire international political, economic geography, and to conduct 
political relations to economic cooperation, is consistent with the rise of China to 
become a political and economic superpower. So, the changing attitude between GMS 
and China to promote cooperation in the field of economic development, the 
Relationship with mutual benefits, and the mutual dependence rely among the changes 
of ASEAN in the ASEAN Economic Community (AEC), which has made Geo-economic 
of GMS and China to become major economies of Southeast Asia. 

 

SD-09:  Modelling land evaluation using integrated Geographic 
Information System and Multi Criteria Decision Analysis (GIS-

MCDA) based on Fuzzy logic: Case study for identifying 
suitable sites for human rehabilitation in Southern Bhutan 

Chokila* and Kampanart Piyathamrongchai 
Faculty of Agriculture, Natural Resources and Environment, Naresuan University, 99 Moo 
9 Phitsanulok-Nakhonsawan Road,Tapho Sub-District, Muang District, Phitsanulok, 65000 

Thailand; K. Piyathamrongchaiis in the field of Geographic Information Technology. 
*Corresponding author: Chokila, Phone no. 0855714668, e-mail:chokila@nlcs.gov.bt)     

 
The systematic and effective land evaluation is an indispensable prerequisite to 

achieving sustainable and optimum utilization of land resources. However, the land 
evaluation is complex multi-criteria decision-making process which is often confronted 
with the conflicting views, ambiguity and consequential risk. This paper proposes a 
model framework for multi-criteria land evaluation using an integrated Geographic 
Information System and Multi-Criteria Decision Analysis (GIS-MCDA) technique based 
on fuzzy logic. And the model framework is used to conduct a case study for land-use 
suitability for human rehabilitation in the two Districts of Southern Bhutan. The 



-60 - 
 

 

evaluation model uses multicriteria based on social, economic, climate and physiology 
of the study area. The model result indicates that only about 81 square kilometre 
accounting 3.5 % of the total study area is most suitable for human rehabilitation under 
the best scenario. Such statistical and spatial results of the model can serve as the 
baseline for future planning of human rehabilitation. It is positioned that the proposed 
model can significantly enhance the ongoing land evaluation process for human 
rehabilitation in particular and serve as a useful tool for achieving sustainable and 
optimized use of the land resources in the country. 

 

SD-10: River Flood modeling of Amochu River using GIS and 
HECRAS: A case study in Phuntsholing city, Chukha, Bhutan  

Kinley Dorji1*, Sittichai Choosumrong2 and Tanyaluck Chansombat3 
Department of Natural Resources & Environment, Faculty of Agriculture, Natural 

Resources and Environment, Naresuan University, 65000 Phitsanulok, Thailand. (e-mail: 
knldorji333@gmail.com)  

 
In 2009 and 2016, there were major flood incidents in Phuntsholing city under 

Chukha district, Bhutan, due to the cyclone aila along with unprecedented rainfall 
causing significant losses and damages to the settlements, properties and public 
infrastructure. This city is within the vicinity of Amochu river which is vulnerable to 
flooding during every monsoon season alarming the people around. Understanding the 
flood situation and plan accordingly facilitates flood mitigation measures and manage 
flood risk. Thus, this study aims to generate flood inundation map to locate sites 
vulnerable to flood using the models of Geographic Information System (GIS) and 
Hydrologic Engineering Centers River Analysis System (HECRAS). The finding found 
that in 2009 and 2016, 2.39% and 2.83% of commercial area and 4.76% and 2.77% of 
agriculture areas were affected by flood are vulnerable to high risk of flooding during 
extreme flood events of the river. About 76.11 and 74.81% of shrubs and 4.8% and 5.63% 
of flood plains affected areas in 2009 and 2016 were regarded as a potential town in 
areas having limited plain land. Thus, this study not only provides an identification of 
flood risk zones to serve as emergency services but also provides potential area for 
town planning by reclaming the land. The methodology can be replicated to other flood 
prone regions for similar flood mapping. 
 

SD-11: Urban growth simulation using Remote sensing, GIS, and 
SLEUTH urban growth model: a case study under Sarpang 

District, Bhutan 
Lobzang Tobgye, and Kampanart Piyathamrongchai 
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Bhutan has experienced urban growth at a much faster rate in the past few 
decades. The rapid growth in urban trend is mainly due to increase in population, 
rural-urban migration, and socio-economic development in the country. This leads to 
unplanned and uncontrolled urban expansion causing an irreversible change of urban 
landscape and great threats to natural environments. Thus, this study attempts to 
model the spatial types of growth change using cellular automata (CA) based SLEUTH 
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urban growth model and predict future urban growth for the next 30 years. The model 
analyzes the urban growth based on historical data obtained from LANDSAT satellite 
images of 1990, 2000, 2010, and 2017. Three scenarios were designed to simulate the 
spatial pattern of urban growth under different conditions. Business as usual (BAU) 
scenario, Managed growth scenario (MGS), and Compact growth scenario (CGS). The 
results indicate that about 18 km2 of land will be added to the current urban extent 
consuming the limited agriculture land available in the area. The MGS tend to save the 
agriculture land along with the natural environment through moderate protection. With 
CGS, approximately 11 km2 could be saved from urban development compared to 
BAU. The results of the modeling under the three scenarios are of great potential use to 
city planners and decision-makers. 

 

SD-12: Multi-criteria evaluation approach to GIS-based land 
suitabilities for sugarcane planting area in Phitsanulok 

Province, Thailand  
Sittichai Choosumrong, Thanatsan Poonpaiboonpipat, Tenzin Wangchuk, 

Rapikorn Chalongsuppunyoo, and Venkatesh Raghavan 
Department of Natural Resources and Environment, Faculty of Agriculture Natural 

Resources and Environment, Naresuan University, Phitsanulok, 65000, Thailand. 
corresponding author to provide phone: +66-55-96-2756; email:sittichaic@nu.ac.th 

 

Sugarcane is an economic crop in Thailand that earns farmers and countries top 4 
priorities. In some areas, farmers have grown up sugarcane in the same amounts. 
Nevertheless, the farmers might be got different yield due to the environmental and 
physical of the area, some people are very highly productive, and some farmers might 
get less yield. The purpose of this study was to analyze the optimal land for sugarcane 
in Phitsanulok, Thailand, and area that is currently of interest to many investors. This 
study uses an Analytical Hierarchy Process (AHP) to provide a decision-making option 
for physical factors to obtain the most important factor in analyzing and calculating the 
weight of the factor. There are 6 criterias: soil, water, drought, flood, average rainfall, 
and transportation. We used multi-criteria decision making to identify the optimal area 
for sugarcane plantations, using criteria to identify land suitable for sugarcane growing 
in four suitability classes, very suitable, suitable, moderate suitable and unsuitable. This 
research investigates on sugarcane planting area using NDVI technique in physically 
unstable areas to solve how to increase productivity in such area. This study will create 
a web application for decision making in the sugarcane planting area. This research can 
find any amounts of suitable sugarcane area and efficiency managing relations for 
farmers, industrial units, and any curious people of any fields 

 

SD-13: Implementation of an optimal routing system service based on 
Web Map Application using FOSS4G and Open Data 

Tenzin Wangchuk, and Sittichai Choosumrong 
Department of Natural Resources and Environment, Faculty of Agriculture Natural 

Resources and Environment, Naresuan University, Phitsanulok, 65000, Thailand; E-mail: 
twangchuk@nsb.gov.bt 

 

Most map services do not support adding points or area incapacitating the 
routing service of a dynamic feature and providing real time scenarios. Most of the 
services do not even provide important geospatial routing functionality like overlay 
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and interpolation. This paper attempts to develop a Web GIS map service using a Free 
and Open Source for Geospatial (FOSS4G) and pgRouting to provide a dynamic routing 
system for improved response time, accomplish an effective routing and to show the 
Point of Interest (POI) along the shortest route as a solution to the ever increasing traffic 
in the capital city of Bhutan, Thimphu. 
 

SD-14: Impact of climate change on distribution probability of wild 
boar (Sus scrofa) in Bhutan using Maximum Entropy Model 

(MaxEnt) 
Thinley Tshering*, Pathana Rachavong and Tanyaluck Chansombat 

Faculty of Agriculture, Department of Natural Resource & Environment Naresuan 
University, Phitsanulok, Thailand. Phone no.+66 55962756, e-mail: thinleyt466@gmail.com 

 

Farmers all over Bhutan lose crops to wild pigs, some as high as 18% or more of 
their annual staple crops, thereby causing huge impacts on food security. The goal of 
this study is to predict areas within Bhutan which satisfies the requirements of the 
species‘ ecological niche using Maximum Entropy Model (MaxEnt), and thus form part 
of the species‘ potential distribution, attempt is also made to study the impact of climate 
change on the habitat distribution of wild pig in Bhutan. The data available for wild pig 
typically consists of a list of georeferenced occurrence localities, i.e. a set of geographic 
coordinates (462 points throughout Bhutan) where the species has been observed and 
recorded during the camera trapping exercise for National Tiger Survey and 
WorldClim Version 1.4 model for bioclimatic variables. The study found that the 
bioclimatic factor precipitation and temperature played a significant role in the habitat 
distribution of wild pigs in Bhutan. The study clearly indicates that the Representative 
Concentration Pathway models shifts the current homogenous wild pig habitat 
drastically towards the eastern part of Bhutan. 

 

SD-15: Encouraging Thailand to become education regional 
hub: analysis from the comparative attractive factors 

among Chinese students in Thai and Malaysia 
Sivarin Lertpusit 

College of Interdisciplinary Studies, Thammasat University 
 

This paper aims to illustrate the differences of attractive factors between 
Thailand and Malaysia and to analyze the possibility in developing Thailand as a 
regional hub for Chinese student. The qualitative research method has been employed 
to collect and analyze data pertaining to these issues. The framework of this research 
applies micro and macro level in analyzing the attracting factors and compares between 
Thailand and Malaysia to find out the effective strategies for the case of Thailand. In 
Malaysia, the government has intensely stimulated the national higher education 
institutions to become alternative international education hub. Consequently, Malaysia 
education institutions gain further advantages and are able to recruit over 130,000 
foreign students from strong support of the government in bridging Malaysia to the 
world education hub. On the contrary, Thai government does not target the 
internationalization of higher education as the priority strategy and swift the policy 
under the political pressure which unfortunately served no long term benefits to Thai 
academic institutions.   Malaysia academic institutions built on approaching national 



-63 - 
 

 

strategy for internationalization of education. The enthusiastic of education 
organizations in Malaysia, thus, instantly develop the practical tools to achieve the 
national goal. On the contrary, Thai universities lack of the explicit support policy from 
the state level, unfortunately, the fight for Chinese students depend heavily on the 
proactive of institutions. The lack of government support, especially in the case of 
Thailand, explain the importance of macro-level, unfortunately, micro-level and 
personal decision which also play remarkable roles in attracting Chinese students. 
Furthermore, cultural skill effectively pushes Thailand to become the center for Thai 
language and Thai culture study, while cultural flexibility actively prolongs the stay of 
potential Chinese workforces. Promoting the strength of cultural engagement, thus, 
sustainably supports the strategy of educational internationalization. 
 

SD-16: Success Factors Analysis in the Accommodation Industry: 
Case Study of Small Hotel in Second-Tier Tourist Provinces, 

Thailand  
Aniwat Chaiyara and Montalee Sasananan 

Department of industrial engineering, Faculty of engineering, Thammasat university, 
Pathum Thani, 12120, Thailand. Phone +66-87-953-2120; e-mail: aniwat.cha@dome.tu.ac.th 

 
The accommodation industry is key to the Thai economy. Today, technology, 

economy, and society are changing fast, rendering fiercer competition. Hence, 
adaptation and development of business potential are critical. This research aimed to 
investigate the success factors in business operations of the small hotel industry. In a 
literature review synthesis, four Key Performance Indicators, six main success factors, 
and 24 sub-factors of success were found. Upon content specialists‘ verification, these 
Key Performance Indicators and factors were utilized in a questionnaire designed in 
accordance with the Analytical Hierarchy Process (AHP). This was to collect data from 
experts who had been successful in small hotel business operations. Result 
prioritization through AHP suggested that experts gave the utmost importance to the 
factor of data collection and registration along with customer feedback; systematic and 
effective internal communication; standard of service including professional service 
from staff as well as availability of service, staff, and premises, respectively. From the 
summarized research findings, an approach for sustainable and successful small hotel 
business management was recommended. 
 

SD-21: Chantaboon Mat Weaving: Development of Community 
Enterprise in Eastern Thailand 

Pattama Pasitpakakul, Ampai Muensit, and Panida Somprajob 
Department of Social Sciences, Faculty of Liberal Arts, Rajamangala University of 

Technology Thanyaburi, 12110 Thailand. *Corresponding author: P.Pasitpakakul; Phone: 
+66-2-549-4930; E-mail: pattama@rmutt.ac.th 

 
The objectives of this research were 1) to study the management of community 

enterprise and 2) to investigate development for sustainability of Chantaboon mat 
weaving community enterprise, Ban Bang Srakao, Laemsigha District, Chantaburi 
Province. This research is qualitative. Data was collected by the fieldwork survey and 
in-depth interviews conducted for group leaders and group members. Content analysis 
was used to analyze and interpret the data for the objectives of the research. The result 
revealed that the group members, Chantaboon mat weaving community enterprise, 
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were 100 members from different families and they collaborated on mat weaving by 
dividing the work according to specific expertise. Group leaders encouraged and 
supported members to participate in group and implemented plans to develop 
community enterprise. The raw materials of mat, reeds, were planted in the local area 
which reduced costs and enhanced quality of products. The guidelines for the 
development of community enterprise were 1) creating an identity of specific-owned 
local products 2) developing product design and utilization, and 3) inheriting or 
training in production for conservation to the next generation. 
 

SD-22: English Development for Youth Local Tour Guide using Thai 
So Culture and Authentic Materials in ELT 

Arnunnit M. and Mananya P.  
English Language Department, Faculty of Liberal Arts and Sciences, Nakhon Phanom 

University, Muang District, 48000, Thailand, phone: 66-2-042-587100; Fax:66-42-587100;       
e-mail: arnunnit@gmail.com. 

 
This study aims to develop English for youth local tour guide based on cultures 

and authentic materials in Ban Phon Chan School, Nakhon Phanom Province. These 
students are ethnic locals who live in Thai So community, Phon Sawan District, Nakhon 
Phanom Province, Thailand. They speak Thai So dialect and surrounded by unique 
culture and way of life. In their community, there are tourist attractions which display 
the uniqueness of people who live there. Developing English using culture and 
authentic materials in teaching English for youth tour guides will help boost the local 
tourism. In addition, assisting students as youth tour guide is the advantage for them 
and also the community. In the training project, culture and authentic materials were 
implemented in English learning. Students had opportunity to apply English language 
through their cultures and local materials. For the results from pretest and posttest, 
students who attended English development for youth local tour guide project are able 
to develop their English learning through using cultures which is statistically significant 
(p<.01). They are able to develop their learning through authentic materials; they 
should be able to practice in the authentic situations and spend more time on practicing 
with foreigners. 
 

SD-23: The Factors of Community Participation in Tourism, a Case 
study of the Illuminated Boat Festival, Nakhon Phanom 

Province, Thailand  
Prompassorn C. 

Tourism and Service Industry College, Nakhon Phanom University, 103 Moo 3, Muang, 
Nakhon Phanom province, 48000, Thailand (corresponding author to provide phone: 66-9-

4565-6936; e-mail: prompassorn@npu.ac.th) 
 

The objective of this study is to investigate the factors that encourage the 
community participation in tourism in Nakhon Phanom province through Illuminated 
Boat Festival. The study conducted in-depth interviews with 5 key informants for 
qualitative method and quantitative surveys with 296 samplings in two phases over a 
period of 2 months. The research found that income and knowledge are that significant 
factors influence community participation in Illuminated Boat Festival contribute to 
sustainable tourism in Nakhon Phanom province. The finding suggests that the policy 
maker would engage with raising knowledge about the important of the festival. In 
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addition, should consider about community participation in the Illuminated Boat 
Festival because without local people, the uniqueness culture of Nakhon Phanom 
Province would not be existed, and they would not reach the sustainable tourism goal. 
 

SD-24: The Utilization of Plants: A Case Study of Community Forest in 
Pattanajit Temple, Na Nai Sub-district, Phonsawan District,                                        

Nakhon Phanom Province 
Pornpimon Kavansu, Chanida Yubonsai, Chanaporn Kaensa, and Kanlaya Mikama 

Research and Development Institute, Nakhon Phanom University 167 M.8 Naratchakwai, 
Muang, Nakhon Phanom 48000, Thailand. (corresponding author to provide phone: 66-8-

97157632; Fax: 66-4-258-7290; e-mail: pornpimon.kavan@gmail.com) 
 

The objective of this research was to study the utilization of plants in community 
forest located Na Nai Sub-district, Phonsawan District, Nakhon Phanom Province 
regarding Plant Genetic Conservation Project under the Royal initiative of Her Royal 
Highness Princess Maha Chakri Sirindhorn (RSPG). In this study, the researchers used a 
qualitative method with interview by focus group and brainstorming comprised of 32 
people consisting of local philosophers, community leaders, administrative 
organization government officials and local people who utilized the community forest. 
The data were analyzed using content analysis. The results showed that more than 50 
different varieties of plants where commonly utilized by local people which classified 
into 4 types, depending on plant utilization. All plants included 1) edible plants which 
were categorized into 8 varieties of wild mushroom, 12 varieties of local vegetable and 
11 varieties of local fruit 2) 22 varieties of medicinal plant 3) 1 variety of beliefs and rites 
plant and 4) 6 varieties of timber. Moreover, the results found that the plants were 
mainly used in support life more than commercial utilization. Some of seasonal plants 
especially mushroom, gathered and utilized, were sold in order to earn extra income. 
The conclusion of community forest management by community participation were 
summarized that 1) stake holder should set the rules and regulations together for 
utilization of the community forest 2) rarely valuable plants should be conserved and 
reproduced for commercial 3) administrative organization government officers 
,university and local researcher should conducting research on rarely valuable and 
medical plants 4) wisdom knowledge of using plant medicinal should be transferred to 
the next generation of community people.5) government sector and public sector 
should set learning center for forest management and conservation. 
 

SD-26: Social Innovation: Improving the Learning Ability about 
Renewable Energy in the 21st Century by a Process of Creative 

Drama 
Pimnapat Bhumkittipich, Nuttakit Iamsomboon, Wanjai Lamprom and Nisakorn 

Singhasenee 
Department of Social Sciences and Humanities, Faculty of Liberal Arts, Rajamangala 

University of Technology Thanyaburi, Thailand, (corresponding author to provide email: 
Pimnapat_i@rmutt.ac.th) 

 
This article aims to study the societal environment at Wat Koke Gate (Serm Som 

Boon Wong) School; to provide help and suggestions on how to apply social innovation 
to improve the ability in learning about renewable energy in the 21st century. There 
were 18 samples in this study. The data was collected through in-depth, combined with 
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semistructural interviews, from a secondary school science teacher in the school; pre-
posttest and group discussion with 17 eighth-grade students who volunteered to 
participate in activities regarding social innovation for improvement in the ability to 
learn; and questionnaires for participants to evaluate the creative drama. The results 
were computer-analyzed in percentage, mean, median, and the t-test dependent group 
value. It is found from the results that there are currently several problems in teaching 
and its application as a part of science subject to secondary school students. Such 
problems originate from the lack of instructional media that allows for the ability to use 
new knowledge. It is suggested that an instructional technique should be developed, 
teaching and creative drama, for the students to learn efficiently according to the 80/80 
standards. The students will have a better understanding after participating in the 
activities. 

 

SD-27: Consideration and loyalty expansion on Phraewa silk of 
customers in Kalasin 

Panya Theochari, Intanon wanchai, Supot Deeboonmee, and Mullika Jumpapang 
Kalasin University, 62/1 Kasetsomboon Road,Aumpur Muang, Kalasin Province, Thailand 

46000 Tel.: +66-61-1437-746, E-mail:panyaasset@gmail.com 
 

This research tests a marketing factor that affects the consideration of customer 
in order to test consumer devotion to the silk product and the use of the phraewa silk. 
to test the impact of personal factors the impact of different types of garment 
acquisition behavior for loyalty. By using the default variables are personal factors, 
buying a silk cloth and a variant, as a consideration for buying silk cloth. The devotion 
to the silk cloth Perform a test by using the 210 query for example. 

A sample study showed that most of the samples were buy once a year 76% 
natural 77.6% cotton cloth 63.3% average purchase below 5,000฿ 57.6% channels to buy 

through the store 56.7%, the decision-making influence to buy is 52.9% the way to 
receive information through Facebook 83.3% purchase offline Channel 60.5%, pay 
offline in front of the store. 56.7%, the most high-level products with average of 4.15, 
and the value of devotion to the silk cloth is moderate the average to 3.99 and deny the 
assumptions set. (1) The impact of personal factors that are different to consider buying 
silk cloth (2) the impact of different types of garment acquisition behavior for loyalty. 

 

SD-28: Development and evaluation of cabinet maker RDF prototype 
with biodry technology for small community 

P. Maneechot, P. Thanarak, B. Prasit J. Fefeh Rushman and C. Raksanau 
School of Renewable Energy and Smart Grid Technology, (SGtech), Naresuan University, 

Phitsanulok 65000, Thailand. e-mail: renewaboy@gmail.com. 
 

Bio-dry technology is a concept of adopting an improved, natural and efficient 
drying system to enhance the quality of MBT waste. In Thailand, the waste is not 
separated, resulting in mixed dry, wet and plastic waste. Thus, the accumulated MBT 
waste before use as RDF production has low heating value and high humidity. Because 
of high moisture, it took 9 months for the Thai industry to dry a waste to use to 
generate power. Considering the heat and humidity that affect the price of garbage, the 
use of biodry technology for waste after MBT process will increase the heat and reduce 
humidity of the waste thereby enhancing the quality and price of wastes. Development 
of a prototype RDF cabinet using biodry technology with a power supply to the air 
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pump for air supply using solar cells and electrical power in community for waste 
management. Community waste is transformed into RDF and can be used as alternative 
fuels in the form of electricity or heat. This will help reduce the environmental 
management problem of garbage. The prototype system was installed at Tamanao 
Subdistrict Administrative Organization Chaibadan District Lopburi Province. The 
results of the study showed that the Biodry system served as an aerator capable to 
supply higher heat and reduce the wetness of the garbage. Due to the oxygen 
degradation process, the heat which when tested with wet garbage is up to 49 OC 
which is able to drain moisture. Solar panels power a dc electric fan to increase the 
natural convection of hot humid air from the garbage pile. This system is able to 
shorten the drying time to a 30-day period which is found to be significant in producing 
an RDF for supplying energy and power. The heating value of the RDF is thus 
increased to about 5000 kcal/kg with a moisture content of less than 30%. This will also 
save the environment from methane emission from the decaying matter if garbage is 
just disposed off in the dump. The payback period of cabinet maker RDF prototype 
with biodry technology was estimated to be about 3 years with a lifetime of more than 
10 years. This system is found to be useful for communities for improving wastes and 
sanitation management system as well as energy generation at minimal cost and being 
environmentally friendly. 

 

SD-29: Maize Health Monitoring by UAV Technology 
Wanwisa Pansak1,*, Sittichai Choosumrong1, and Suwit Kiravittaya2* 

1Department of Agricultural Science, Faculty of Agriculture, Natural Resources and 
Environment, Naresuan University, 65000 Phitsanulok, Thailand 

2Department of Electrical and Computer Engineering, 
Faculty of Engineering, Naresuan University, Phitsanulok 65000, Thailand 

Corresponding author: wpunsak@yahoo.com, suwitki@gmail.com 
 

Nowadays, the unmanned aerial vehicles (UAVs) are being developed for many 
applications including agricultural monitoring. They can equip with the various sensors 
and cameras to monitor the health of plants in terms of water stress, weed densities, 
nutrient status and plant diseases [1-3]. Farmers can use such information to adjust the 
necessary parameters of their agricultural processes as well as to address problems 
before they become more widespread. This, in turn, results in higher crop yields by 
using the UAV technology. 

Maize is an important agricultural product of Thailand [4]. Maize production plays 
an important role in the food, feed and seed industries [5]. In the 2016-2017 crop years, the 
production of maize was 4.06 million tons from the planted area of 1.04 million hectares. 
Conventional methods for monitoring maize health are costly, laborintensive, and time–
consuming. In this work, we describe the usage of the UAV technology to monitor the 
maize height and nitrogen status of maize leaf. Two experimental studies are set on a maize 
plot shown in Fig. 1. The first experiment is designed with various spacing of maize 
planting treatments for evaluation maize height. The other experiment is performed with 
four fertilizer rates ranging from 0 to 313 kg N ha-1 for assessing nitrogen status of maize 
leaf. After that, set of photos is taken by a normal camera and near infrared camera 
installed in a commercial UAV (Phantom Pro 4). Then, the obtained photos are processed 
by image registration and three-dimensional data so-called digital surface model (DSM) is 
reconstructed [6]. Figure 2 shows the overview DSM image of the experimental plot. The 
maize heights are extracted from this DSM data and compared with the same data obtained 
by a conventional method (Fig. 3). Result from image analysis shows that it is a feasible 
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alternative for achieving maize height information. Moreover, at 54 day after sawing, the 
result of detected N rate differences in maize leaf N-status showed that the normalized 
difference vegetation index (NDVI) had a range of 0.28-0.35. A positive and linear 
relationship between SPAD values (hand-held chlorophyll meters) and the NDVI with R2 = 
0.7 is revealed. The work shows the extended applicability of the UAV technology in the 
agricultural industry in Thailand. 

 

SD-30: Use of infrared thermal imaging forassessingmaizephysiology  
under water deficit condition 

Chukiat Pradawet, Nuttapon Khongdee, Wolfram Spreer, and Wanwisa Pansak 
1Department of Agricultural Science, Faculty of Agriculture, Natural Resources and 

Environment, Naresuan University, 65000 Phitsanulok, Thailand. * Corresponding author: 
wanwisapa@nu.ac.th 

 
Maize production plays an important role in the food, feed and seed industries 

[1] Water deficit stress is a major factor that reduces efficiency of photosynthesis and 
impacts growth and development in maize (Zea mays L.), leading to decreased maize 
yield [2-3]. The objective of this study was to develop a technique for diagnosis of crop 
water stress in maize under greenhouse condition by thermal imaging. A greenhouse 
experiment was conducted at the green house experiment at Phitsanulok province, 
Thailand. The experiment was arranged in a randomized complete block design 
(RCBD). There were three treatments with five replications consisting of i) 100% full 
irrigation level (control; T1) ii) full irrigation level until 21 day after sowing (DAS), after 
that 50% of full irrigation was applied until anthesis (T2) and iii) full irrigation level 
until 21 DAS, after that 50% of full irrigation was applied until harvest (T3). Two maize 
hybrid CP888 seeds were sown per plastic bag. Thermal images were captured by 
thermal camera (FLIR C2) for three periods (8.00 – 10.00 a.m., 10.00 a.m.– 12.00 p.m., 
12.00 – 2.00 p.m.). FLIR Tool 5.1 software was used for the image analysis. The distance 
between the camera and the plant canopy was set at 1.5 m. Thermal images, stomatal 
conductance (gs), greenness (SPAD value) and photosynthesis system were measured 
at 25, 30, 35, 40 and 45 DAS. A thermal imager was used for measuring the canopy 
temperature to calculate crop water stress index (CWSI) of maize under water deficit 
condition. The result showed that soil water deficit led to higher CWSI values during 
12.00 – 2.00 p.m. Stomata conductance (gs) were high at low CWSI and reduced with 
increasing CWSI. At 12.00 – 2.00 p.m., CWSI and stomatal conductance (gs) were at 
high level statistically with significant negative relationship with R2 from 0.82 to 0.92. 
The relationship between CWSI and stomatal conductance was described by linear 
equation. Stomatal conductance (gs), SPAD values and photosynthesis system under 
treatment 2 and 3 for 35 and 50 DAS were significantly decreased, leading to delayed 
plant growth as compared to those under well irrigated conditions. Moreover, the 
negative correlations between SPAD values/photosynthesis system and CWSI were 
observed. Therefore, it is feasible to use thermal infrared imager to determine crop 
water stress in maize. 
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SD-32: Education services, marketing and exhibitions, Visakha Puja 
audio bathing traditions, pavers, Phrathad yakhu kalasin 

province 
Bulin Rotsuket, Titiwut Wansawad, Supot Deeboonmee, and Mullika Jumpapang 

Marketing at the Bussinees Science, Kalasin University, 62/1 Kasetsomboon 
Road,AumpurMuang, Kalasin Province, Thailand 46000. Tel.: +66-97-1218-859, E-

mail:bulin.ropeun2012@hotmail.com 
 

Education services, marketing and exhibitions, Visakha Puja audio bathing 
traditions, pavers, Phra ya khu of kalasin province, consumers. What are the differences 
between PhraThad Yakhu formerly known as "relics" is the great stupa anal mod 
century 13-15 stupa has a old dilapidated ruins over time because of lack of status. Later 
in the Ayutthaya period has built octagonal pagoda brick stack base and existing in 
modern Bangkok has more head up again until the B.E. 2510-2522, the fine arts 
Department has digging and restoration of this pagoda, including registered as a 
historical site by the announcement in chakitcha nubeksa volume 54 January 3 and 
declared the land zoning 2480 (1937) ruins in the Gazette October 21 155 2525 (1982) 
episode 99. 1 to study the perceptions of service processes that influence behaviour to 
cultural attractions and 2 for guidelines to manage tourist services, consistent with the 
behaviour and service processes, recognition of cultural attractions, the channel 3 to 
measure consumer awareness towards Phra ya khu and aware of satisfaction Visakha 
Puja held at Punta audio. 
 

SD-33: The Application of WEAP  for  Evaluating the Surface 
Hydrology In the Bago River Basin, Myanmar 

H. T. Phue, S. Chuenchooklin* and P. Soonthornnonda 
Water Resources Research Center (WRRC), the Center of Excellence on Energy Technology 
and Environment (CETE), Water Resources Engineering Programme, Department of Civil 
Engineering, Faculty of Engineering, Phitsanulok 65000 Thailand. Phone: 66-5-596-4095; 

Fax: 66-5-596-4000; (Corresponding author‘s   e-mail: sombatc@nu.ac.th) 
 

This paper outlines surface water planning is developed based on the current 
surface water availability and demand situation by using Water Evaluation and 
Planning (WEAP) model to evaluate the possible water balance of the Bago River Basin 
(BRB), Myanmar. The study area of BRB is approximately 2940 km2. The Bago River is 
the main water resources for demand purposes of Bago Township with gauging station 
for measuring streamflow. As the hydrological model is semi-theoretical, it needs 
calibration and verification. The surface water hydrology from upstream of Bago river 
to Bago gauging station was calibrated and vilified with quantitative statistics 
(coefficient of determination, R2; Nash-Sutcliffe efficiency, NSE and Root mean square 
error, RMSE). The calibrated results fitted to the observed data during 2009-2016 with 
R2 = 0.97, NSE = 0.87, and RMSE = 8.13 m3/s, and validated in 2017 and 2018 with R2 = 
0.99, NSE = 0.72, and RMSE = 6.58 m3/s, respectively. The results showed the model 
developed through WEAP is highly capable and showed great performance to manage 
available water resources with water demand and supply. 
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SD-34: Winged bean seed oil preparation and dietary supplement 
development from winged bean seed , pomegranate seed and 

moringa oleifera seed oil mixture 
Ratchadaporn Oonsivilai*, Thidarat Ananthasiri, Nipaporn Pomloy, and Anant Oonsivilai 

Suranaree University of Technology, 111,University Street, Muang, Nakhon Ratchasima, 
30000, Thailand. (corresponding author: phone: 66-91-419-7991; Fax:66-44-22-4387;  

e-mail: roonsivi@sut.ac.th) 
 

Pre- and post-menopausal women 40-59 years old are associated with a change 
in a variety of physiological functions including reduction of sex hormones. The 
symptoms observe in menopause are urogenital atrophy, osteoporosis as well as 
atherosclerosis. Nutraceuticals and herbal preparations are perceived to be more 
natural and believed to be safer than hormones for the treatment of menopausal 
complaints. Winged bean (Psophocarpus tetragonolobus (L.) DC.) seed oil, 
Pomegranate (Punica granatum L., Punicacease)seed oil, and Moringa oleifera seed oil 
has been received attention. It was reported that winged bean seeds are the second 
largest phytosterols (sitosterol, stigmasterol and campesterol) next to soy bean, which 
may be effective in the prevention of menopausal symptoms. The objective of this study 
was to obtain optimize condition for extraction oil from winged bean seed by using 
supercritical fluid extraction. The optimal extraction condition to prepare oil from 
winged bean seed with highest yield was determined using Box-Behnken design 
experimental. The optimum extraction conditions were as following: extraction 
pressure 40 MPa, extraction temperature 50 °C and extraction time 90 minutes that gave 
the highest yield at 22.33%. Mixture Design with design plans for a Formula A, B, C and 
D were studied. The result showed that the formula A has the TBA test at 0.051 mg 
MDA/Kg. In addition, the product shelf-life was studied at temperature 37°C and 
temperature 47°C. The result showed that the oil mixture prototype had shelf-life at 18 
day after storage at temperature 37°C. 

 

SD-35: A Study of Problems of SME Development: A Case Study of 
Banana Processing Industries in Thailand‟s Lower Northern 

Region 
Panu Buranajarukorn, Kumpon Subsomboon, Charatdao Kongmuang and Pinich Booniam 
Water Resource Research Centre, Faculty of Engineering, Naresuan University, Tapho Sub-

District, Mueang District, Phitsanulok, 65000, Thailand. Now, he works in the 
Department of Industrial Engineering (corresponding author: tel. 66-55- 

96-4255; e-mail: panub@nu.ac.th, dr.panoo.boo@gmail.com) 
 

Thai small and medium enterprises (SMEs) have played a key role for successful 
development of economy and society. However, nowadays, Thai SMEs have lacked of 
their potential to cope with aggressive business competitive situation. The 
understanding of their problems is very important for setting affirmative mindset of 
solution. Therefore, this research aims to study the problems of banana processing 
industries in the lower northern region of Thailand within scope of 4M of 
manufacturing resources (Man, Machine, Material and Money) and 3M of business 
operations (Method, Management, and Marketing). The two groups of banana 
processing industries i.e. 21 enterprises of Community Enterprises (CEs) and 6 
enterprises of Small and Medium Enterprises (SMEs) were selected. The levels of 
problem of both SME groups were classified into five levels e.g. very low, low, 
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moderate, high, and very high. The seven procedures of banana processing were 
analyzed. The results showed that some of 4M of manufacturing resources and 3M of 
business operations between CEs and SME banana processing industries were 
significantly difference. Finally, the results can guide to recommend for solving 
problem of banana processing industries and possible to be guideline for implementing 
on other industries. 

 

SD-36: The Social capital factors influencing are participation in 
Ecotourism management of Ban Ko Rat Community, Don Sak 

district, Surat Thani province 
Natcharee Thaweehirunratthakid 
Faculty of Management Sciences, 

Suratthani Rajabhat University, Suratthani Province 84100 Thailand. 
Phone: +66-95-426-5691; E-mail: luckyboy.dods@gmail.com 

 
The purpose of this research to study about 1) The level of social capital at Ban 

Koh Rat community that was divided into 4 parts such as human capital, institution 
capital, wisdom capital, culture and natural resources. And the level of participation in 
ecotourism at Ban Koh Rat community such as planning, resolving, operating, 
beneficiary monitoring and evaluation. 2) Social capital factors influencing participation 
in ecotourism management at Ban Koh Rat community. By using the questionnaire with 
the head of the household which is domiciled in the area, within 73 samples and simple 
random sampling, data were analyzed using descriptive statistics and stepwise 
multiple regression analysis. The study results can be summarized as follow, Ban Koh 
Rat community has a high level of social capital ( = 4.10) next, the community has the 
most wisdom and cultural capital ( = 4.31) and high level of overall participation ( = 
3.66) found that Communities participate in receiving the most benefits ( = 3.86). For 
social capital factors that influence community participation such as ability to make 
decisions and solve problems of leaders, ability to motivate leaders, freely expressing 
opinions within the group, the abundance of natural resources in the community and 
awareness in the preservation of natural resources of the community by all aspects 
resulting in a positive direction with the participation of the community which can 
explain the percentage of community participation 74.0 (R2 = 0.74). 

 

SD-37: Sustaining new technology-based firms' growth in the Greater 
Mekong Subregion (GMS) - a technology incubation 

intervention 
Anurak Binnui 

Suratthani Rajabhat University, 272, M.9, Tambon Khunthalay, Amphur Muang, Suratthani 
84100, Thailand (phone: 66-81-4781718; e-mail: anurak.bin@sru.ac.th 

 
Among all the small and medium-sized enterprises (SMEs), the new technology-

based are often considered as having higher potential to promote economic growth. 
Successful new technology-based firms (NTBFs) play a critical role in the development 
of local, regional, and national economies through the creation of jobs and the 
generation of profits. However, new start-ups face many factors that may threaten their 
economic potential. This paper explores the growth obstacles of technology-based firms 
and proposes a means for sustaining the growth. Quantitative survey data was 
collected from 521 high-tech Thai start-ups and the qualitative protocol was generated 
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from the interviews with the CEO/owners of seven high-tech firms and used in the 
analysis. New Technology-Based Firms (NTBFs) form the foundation for new wealth-
creating industries. The successful commercialization of the NTBFs could help to 
convert innovative ideas into economic opportunities, generate competitiveness, create 
employment, and increase productivity. In addition, such firms transform new scientific 
findings into commercial innovation, thereby strengthening the transfer of 
technological knowledge into the markets, securing innovation-based economic growth 
and generating high qualification jobs. The establishment and growth of new firms are 
recognized as imperative because they are a manifestation of entrepreneurship and a 
source of economic growth. The race to develop appropriate policy and program 
mechanisms to help create and develop new technology start-ups continues to pose 
challenges for policy makers in the formulation of their planned interventions. 
Technology-based startups need to launch quickly, catch up with competitors, and 
leverage on existing net-works to sustain survival and growth. Business Incubators and 
accelerators are mechanisms considered to be important policy tools capable of 
providing critical value-added inputs essential for supporting innovation and 
technology-oriented entrepreneurial growth of innovative NTBFs. The practical 
perspective of the proposed approach assists policy makers to design and implement 
programs that will more effectively help enhance sustainability of NTBFs. 

 

SD-38: Technology Aspects of Living with Disabilities in Thailand 
and Austria 

Kewalin Angkananon and Chumphon Kaewsom 
Suratthani Rajabhat University, 272 Moo 9 Surat-Nasan Road, Khun Taleay, Muang Surat 

Thani, 84100 Thailand (corresponding author to provide phone: 66-6-232-49853; e-mail: 
k.angkananon@gmail.com) 

 
The Thai Constitution was adopted in 1997 and amended anti-discrimination 

provisions in 2007. This article provides a comparison overview of technology and 
living aspects in Thailand as it moves from policy to practice and identifies some 
challenges faced in this implementation for people with disabilities, and especially for 
visually impaired people. This article reports the findings of a qualitative research 
study based on literature review and interviews with blind students and staff at 
educational establishments in both Thailand and Austria focusing on issues that affect 
disability, technology, education, current policies, financing concerns, and identifies 
challenges for Thailand to follow developments in Austria. The findings show that 
Thailand needs to pay more attention to providing both public and private financial 
support for disabled people. The Thai education system should provide a more 
inclusive education system, with enough assistive technology, and enough staff trained 
to support students with special needs, especially in big classrooms. The government 
should set up an organization that produces accessible books for visually impaired 
people like in Austria or ensure publishers provide accessible digital files. The laws and 
regulations should pay more attention to universal design in order to assist people with 
disabilities to easily and independently travel to school, work or in their daily lives. 
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Cambodia‟s Post-Khmer Rouge: A Case Study of the 

Improvisation of Present Cambodian Fortune-telling Practice 
Poonnatree Jiaviriyaboonya 

Faculty of Liberal Arts and Science, Nakhon-Phanom University, Nakhon Phanom 48000, 
Thailand (corresponding author to provide phone: 66-86-6640883; Fax:66-4258-7100; 66-81-

664-0883; e-mail: poonnatree@gmail.com) 
 

The Khmer Rouge period had a hugely negative impact on the knowledge and 
practices of various forms of religious traditions. After the social upheaval, local 
practices of divination, magic and spirit veneration have increased in diversity and 
popularity in Cambodia. Anthropological scholars, however, have yet to provide 
sufficient in-depth analysis of the revival and reinvention of such religious traditions in 
Cambodia‘s modern era.  At present, Khmer divination and astrology has been 
revitalized with many forms of it being embedded in people‘s everyday lives in both 
rural settings and urban ones, like in the capital Phnom Penh. With the resurgence of 
divinatory authority, especially numerological fortune-telling, Khmer practitioners are 
now turning to Thai numerological books, such as ―Patithin Neung Roi Pee (100 year 
calendar)‖, ―Tamra Phromachati,‖ and ―Tamra Plu Luang‖ to supplement the 
diminished body of traditional Khmer knowledge that survived the war. This paper 
aims to answer the following: To what extent does Thai divination and astrology 
influence Cambodian divinatory techniques? and How do Cambodian fortune-tellers in 
present-day Cambodia establish their divinatory authority through that of their Thai 
counterparts? The ethnographic account shows that the elite astrologer has improvised 
his divinatory authority through hybrid resources and knowledge assembled in the 
context of cultural discontinuity and rupture with tradition occurring since the Khmer 
Rouge. This paper argues that divination can be considered as ―experimental 
traditions‖ that Khmer urban people, especially migrants, assemble and improvise 
upon to make an unpredictable and changing city home. 

 

SD-40: Local Flood Risk Assessment and Adaptation in Northern 
Bangkok Metropolitan Region: Case of Tha Klong 

Municipality 
Manatsavee Euyanontat, Vilas Nitivattananon, Napassorn Sutthiphrapa and Thanakom 

Wongboontham 
Urban Environmental Management, School of Environment Resources and Development, 

Asian Institute of Technology, Thailand Email: vilasn@ait.asia 
 

The central plain of Thailand faces many flood issues due to its geography, 
especially in peri-urbanized ecosystem in the rapidly expanding northern Bangkok 
Metropolitan Region (BMR). In addition, the extended part of urban development often 
lacks of environmental and socioeconomic services from the central government, often 
due to the complicated responsibilities of such areas. The objective of this study is to 
assess flood risk assessment and adaptation at local scale in BMR using Tha Klong 
Municipality as a case. 

The study applied mixed methods, with a combination of in-depth interview, 
focus group discussions, field observation and document review. The results show that 
some areas have occasional flood due to heavy storm water. However, most of the time 
the floods were due to the reduced drainage capacities subject to different human-
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related activities together with incompatibility of responsibilities among several 
agencies also at different levels – generating some bottlenecks in the system. Current 
adaptation practices are mostly less proactive and within each of the agencies. There are 
potential synergies between adaptation measures and the risk occurring requiring an 
integrated approach. ide 

 

SD-41: The Influence of Innovative Product Attributes on 
Acceptance and Purchasing Intention of Elderly Consumers in 

Thailand 
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At present, Thailand reached the demographic criteria for being labeled an ―aged 

society‖ since 2005, when the proportion of the total population age 60 years or over 
reached 10%. It is projected that Thailand will achieve the status of a ―complete aged 
society‖ in 2021 when the elderly proportion reaches 20%. It is further projected that 
Thailand will achieve ―super aged society‖ status (28% of the population is elderly) 
within the coming 20 years. Therefore, the elderly need to consume more healthy-
looking products. Which is an opportunity for entrepreneurs to be able to produce 
innovative products to meet those seniors and Innovative Product Composition is one 
of the key strategies for building Acceptance and Purchase Intention. Therefore, this 
research aims to study the influence of the rice berry innovative product composition 
on the acceptance and purchase intention for the elderly in Thailand by collecting data 
with 400 Thai consumers and analyzing the data with Multiple Regression. Findings 
reveal that innovative product composition has a positive influence on the acceptance 
and purchase intention for the elderly in Thailand. These results can serve as guidelines 
in devising marketing strategies for academics and entrepreneurs through innovative 
product composition. 

 

SD-42: Flood Hazard Assessment based on Hydrologic and Spatial 
Modelling in Middle Chao Phraya River Basin, Thailand 

Thanasit Promping1, Vilas Nitivattananon1, Oleg V. Shipin2 and Sutinee Chao-amonphat1 
Urban Environmental Management, School of Environmental, Resources and Development, 

Asian Institute of Technology (AIT). Coresponding author: vilasn@ait.asia  
 

  Several areas in Middle Chao Phraya River Basin (M-CPRB) are regularly prone 
to flood hazard problem and the urban development had spreaded built area to 
sourounding with lower capacity of water carrying capacity. The changing of climate 
system also tends to increase adverse impacts of extreme evernts including extreme 
weather and precipitation. The main objective of this study is to assess hydrological 
hazard subject to landuse and climate changes in the M-CPRB. The study area is 
focused on Nakhon Sawan Municipality and vicinity. Hydrological and spatail models 
were used for simulating flow hydrograph data and inundation areas, and evaluating 
land use change and urbanization, respectively. The results show that flood hazards are 
subject to diffrent land use types and changing trends have been in both spatial and 
temporal aspects. Natural and green surface areas play a major role in the harda result 

mailto:penjar@kku.ac.th
mailto:vilasn@ait.asia
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and adaptive capacity These can be used as key inputs for risk assessment and 
adapative policy recommendations in further study. 

 

SD-45: Analysis of Land Use Change and Urban Growth Related to 
Natural and Anthropogenic Hazards: Case of Chao Phraya 

River Basin, Thailand  
Napassorn Sutthiprapa1, Vilas Nitivattananon1, Sarawut Ninsawat2, Yada Sukonthaphan1, 

and Lilai Xu3 
Urban Environmental Management (UEM), School of Environmental, Resources and 

Development (SERD) , Asian Institute of Technology (AIT). Corresponding author: e-mail: 
vilasn@ait.asia. 

 
 Hydrological hazards have been significant in Chao Phraya River Basin (CPRB) 
with increasing concerns on related risks due to land use change and urban growth as 
well as changing climate. Both of natural and anthropogenic factors are needed to be 
explored for possible enhancing resilience in the basin development. Thus, this study 
aims to spatio-temperally analyze land use change and urban growth and their roles 
related to hydrological hazards and adaptation policies in the CPRB. The research 
analyzed data at basin, sub-basin/regional and local scales for both verifying historical 
changes and predicting future trends. Land use and urban growth were extracted by 
geostatistical tool based on land use type, population density, income and rainfall as 
inputs. The study found that historical land use and urban growth trend to increase 
continuously in peri-urban and rural areas, while the natural and green surface areas or 
adaptive capacity have been decreased in urban areas. These findings would be suitably 
applied for possible enhancement for hydrological risk assessment and adaptation 
policies at different scales towards sustainable basin development. 
 

SD-46: Municipal SolidWaste Management forCoastal Tourism 
Destinations inEastern Thailand: Challenges and 

Opportunities  
Surasak Jotaworn*and Vilas Nittivattananon 

Urban Environmental Management Program, Asian Institute of Technology, P.O. Box 4, 
Klong Luang, Pathumthani 12120, Thailand. E-mail: p_pet555@hotmail.com 

 
 Solid waste management (SWM) responsibilities have been clearly under the 
local government authorities (LGAs) in which municipal services are covered. 
However, the waste management in public areas has faced difficulties for tourism 
destinations due to a large amount of waste generated and limited time to manage. This 
study thus is aimed to review the current SWM system of four selected LGAs 
considered as tourism destinations in eastern coast of Thailand. Sustainability 
assessment was used with multiple aspects of evaluation including policy, organization, 
technique, social, economy, and environment aspects to determine challenges and to 
analyze the opportunities for enhancing the current SWM in the study areas. The results 
indicate that characteristics of SWM in those LGAs are quite different, which can be 
categorized into two types: With Public-Private Partnership (PPP) and without PPP. 
Although, PPP case has been better in many aspects, a critical challenge of negotiating 
with private partner in order to sustain the relationship has been found. Both cases have 
faced common challenges in several aspects such as performance reporting, increasing 
tax, and stakeholders‘ participation. Opportunities to strengthen those LGAs‘ capacity 
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in SWM have also been identified. Further studies should seek for effective partnership 
for enhancing SWM performance towards local and regional sustainability. 
 

SD-47: Debt and Survival of Rubber Farmers in Surathani  
Phaisarn Narkgrai 

Program in Finance and Banking, Faculty of Management Sciences, Suratthani Rajabhat 
University, Suratthani, 84100, Thailand. E-mail: peter_8599@hotmail.com 

 
 The objectives of this research were to study the debt behaviors, occupation 
survival, the comparison of occupation survival from personal information, debt 
behaviors that affect to the occupation survival, and the problems, obstacles, and 
suggestions of restoration and development the occupation survival using sufficiency 
economy philosophy of rubber farmers in Suratthani. Quantitative and qualitative 
studies were used in this research. The information was collected by questionnaire of 
400 rubber farmers. Furthermore, unstructured interview was used to household head 
who had more than a million debt of 14 people. The information were investigated 
using frequency, percentage, mean, standard deviation, T-test statistic, One-Way 
ANOVA, multiple comparison by Scheffe's method, and content analysis.   
 The results of the research found that (1) debt behaviors of the most of samples 
were debt in the system. They could pay debt on time which agriculture was cause of 
this debt. Also, necessary to using immediately money effected to lack of liquidity. This 
was cause to informal debt. (2) Occupation survival as a whole was at the medium 
level. When considering in each aspect presented the self-reliance, government reliance, 
and reliance on economic and social capitals of community, respectively. (3) the 
personal information, the number of household members, the average saving per 
month of household and share the benefits of rubber showed to the opinion of 
occupation survival with different significant at 0.05 level. While, age, average income 
per month, average expense per month, average debt per year, and difference loan 
source exhibited the opinion to occupation survival do not different. (4) the debt 
behaviors, causes of debt in the system and informal debt and effect in debt, that affect 
showed to the opinion of occupation survival with different significant at 0.05 level. 
While, debt in the system or informal debt of the household, ability to debt 
management of household, cause of household debt in the system because of 
agriculture, effect of household debt from high cost of living, and attitude to debt did 
not relationship. In addition, (5) low rubber prices and the weathers were problems and 
obstacles to management income, expense, and debt. Therefore, the suggestions were 
agriculturist should do the part time to increase income, use the sufficiency economy 
philosophy by adjustment the production process or occupation, make discipline and 
plan finance in the household, do the account, create groups for changing and learning 
the occupation. In the part of government, they should support the rubber prices, 
punish middleman who reduce the rubber prices, promote transformation of 
productions in the community, establish community enterprise, decrease loan interest 
rates, and extend time to pay debt. 
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SD-48: An Investigation of Thai Thermal Comfort in  
Royal Thai Buddhist Architecture : Wat Bowon Niwet Wihan 

Ratchaworawihan  
Sasitorn Srifuengfung 

Faculty of Architecture, Kasembundit University 
 
 This research aims to investigate a ―Thai thermal comfort model‖ of occupants in 
naturally ventilated Thai Buddhist Architecture in Wat Bowon Niwet Wihan 
Ratchaworawihan. This research proposes to study the principle of Thai thermal 
comfort in term of the depth of the influences of the 6 primary factors including 
metabolic rate and clothing level, air temperature, mean radiant temperature, air speed 
and humidity. The Thai thermal comfort model were evaluated based upon the 
measurement of 6 thermal comfort factors, while the thermal perception and thermal 
acceptability of subjects was captured simultaneously using a questionnaire survey. A 
total of 300 questionnaires were collected. The samples‘ condition sat and dressed as a 
religious activity. The measurement period was conducted during the daytime from 8 
am to 6.30 pm on June 20 th in the year 2561 BE to February 1st, in the year 2562 BE 
from the main church building of the Wat Bowon Niwet Wihan Ratchaworawihan (Thai 
royal Thai king Rama 6 temple). The research also aims to use the research finding to 
guide how to improve factors that affecting thermal comfort for non-air-conditioned 
―hall of Buddhist temple‖ architecture design type in Thailand. By one-way ANOVA 
statistical analysis, the results of the study, the considering preferred Thai comfort 
temperature is 30.95 degree Celsius and 64.12 percent of relative humidity that higher 
than ASHRAE standard (for non-air-conditioned building, temperature range is 22-27 
degree Celsius and 50-80 percent of relative humidity). The finding of this research is 
the Thai thermal comfort equation for ―Buddhist monastery‖ building in Bangkok, 
Thailand that is COMFORTthaiR6 = -22.396+0.861 tempdb-0.1817 MRT+0.0457 Rh -
0.990 V-0.7998 MET+0.907 Clo at significant level 0.00. R Square = 0.1075. The most 
influential factor affecting Thai thermal comfort is tempdb**, MRT**, V**, RH**, MET** 
and Clo with Sig. 2- tailed 0.00, 0.01, 0.001, 0.002, 0.009 and 0.186 respectively.y 
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Special Session 
 

SS-01: Energy strategies to promote local distributed electricity 
options, grid flexibility, and sustainable livelihoods in the 

GMS 
Noah Kittner 

Department of Environmental Sciences and Engineering, The University of North Carolina 
 

  Emerging energy technologies are changing the way electricity plans are made 
across the Greater Mekong Subregion. This presentation investigates the changing 
technological landscape for distributed electricity options and provides a model for 
enhanced economic and environmental resilience from distributed energy sources. I 
will discuss opportunities for local empowerment and distributed generation and the 
potential trade-offs inherent to a more interconnected grid system that offers wider 
flexibility using a recent study ranking grid preparedness to integrate intermittent solar 
and wind resources in the Greater Mekong Subregion. 

 
SS-02: SWITCH-Laos: Power Systems Investment Planning for 

Economic Resilience in Laos 
Aaditee Kudrimoti (1) (UC Berkeley) (RAEL), Alex Lathem (1) (Yale University) (RAEL), 

Rachel Ng (2) (UC Berkeley) (RAEL), & Ashley Yip (2) (UC Berkeley) (RAEL) 

 
The Lao People's Democratic Republic, or Laos, is endowed with robust river 

systems that are central to its economic development; they enable farming, trade, and 
energy generation. Despite the limited profitability and ecological unsustainability of 
large-scale hydropower projects, Laos continues approving the construction of mostly 
foreign-funded hydro-projects (Virtanen 2005). This is due to existing domestic policy 
institutions that ease the process of approval of power generation-based hydro-projects 
given Laos‘ long-standing goal to scale-up energy exports, and its limited 
environmentally and economically sustainable energy systems investment planning 
capacity. In order to build economic and ecological resilience apropos its natural-
resource dependent growth, Laos must reconsider its most damaging hydropower 
projects and employ alternatives for domestic power systems expansion (Avila et. al. 
2019). To do so, it needs an investment planning and energy system transition (and 
greening; Schmitt, et. al. 2019) and expansion model like SWITCH-Laos. SWITCH can 
be used to explore the cost and feasibility of generation, transmission, and storage 
options for the future electricity system of Lao and identify high-yielding investment 
opportunities within Laos on the order of hundreds of millions of dollars (Avila et. al. 
2019; He et. al. 2016). The model identifies cost-effective investment decisions for 
meeting electricity demand, considering the existing grid as well as projections of future 
technological developments, renewable energy potential, fuel costs, and public policy. 
SWITCH uses time-synchronized load and renewable generation data to evaluate 
future capacity investments while ensuring that load is met, and policy goals are 
reached at minimum cost. The optimization is formulated as a deterministic linear 
program, which is solved by standard commercial software. The model can also assist 
transitions towards or away from existing energy resources (i.e. coal, hydropower, etc.) 
and diversify the country's energy production sources for environmental and economic 
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sustainability. The SWITCH-Laos model can provide policymakers and investors with 
environmentally and economically sustainable project recommendations, thereby also 
meeting both domestic electrification and energy export demands. 

 
SS-03: Climate Change Projection and Future Climate Extremes in the 

Srepok River Basin 
Panha Hok1*, Sangam Shrestha1, and Vilas Nitivattananon2 

1Department of Civil and Infrastructure Engineering, Asian Institute of Technology, 
Thailand. Corresponding author (panha@ait.asia) 

 
  This study aims to quantify changes in the future climate and also climate 

extremes through five climate indices (CDD, CWD, R25, RX1day, and RX5day) for three 
time-horizons (2020s, 2050s, and 2080s) from biased-corrected ensemble average 
regional climate models (ACCESS, CNRM, MPI, NorM, and REMO2009) under two 
emission scenarios—RCP4.5 and RCP8.5 in comparison with the baseline period (1981-
2005) in the Srepok River Basin, a transboundary river basin between Vietnam and 
Cambodia. The result showed that the temperature is expected to get warmer in the 
future, especially up to 4°C increase under RCP8.5 in the late 21st century, while a 
decreasing in annual (3%-10%) and wet season (4%-12%) rainfall was also quantified, 
yet an unclear direction of dry season rainfall was found between -4% and 9% 
contributing to uncertainties of changes in CDD and RX1day and increase in CWD  
between 8% and 16% in the future. However, there is an approximate 10% increase in 
RX5day and 13% reduction in R25. Based upon these uncertainties, the Srepok may 
result in facing drought in some parts of the basin in the future in which climate change 
adaptation and river basin planning and management are really needed to minimize 
the socio-economic impact for the sustainability of the basin. 
 

SS-04: Assessment of Inflows to Hydropower Dams under Climate 
Change Scenarios in the Sekong River Basin 

Sangam Shrestha1*, Vilas Nitivattananon2, Panha Hok1, and Napassorn Sutthiprapa2 
1Department of Civil and Infrastructure Engineering, Asian Institute of Technology, 

Thailand. Corresponding author (sangam@ait.asia). 
 

In this research, the impact of climate change on inflows to hydropower dams in 
the Sekong River Basin was assessed using (1) a SWAT (Soil and Water Assessment 
Tool) model and (2) bias-corrected climate projection from ensemble average regional 
climate models (RCMs), namely ACCESS, CNRM, MPI, NorM, and REMO2009. The 
hydrological response of the Sekong River Basin to climate forcing in the 2020s, 2050s, 
and 2080s was then quantified in comparison with baseline periods (2001-2009) from 
the calibrated and validated hydrological model. The result showed that the 
temperature is expected to increase up to 4 ºC under RCP8.5 in the 2080s, whereas the 
direction of the future rainfall is still uncertain and variable. Also, the dry season 
inflows are mostly projected to decrease while altering in the annual and wet season 
inflows are unclear under different future time horizons and RCPs. Such associated 
uncertainties have eventually led to alter the inflows into the existing dams (Xekaman 1 
and Xekaman 3): -5%-4% (annual), -15%-3%(dry season), and -3%-7% (wet season) and 
other 14 planned dams between -27% and 9% in the Sekong River Basin. These results 
will be beneficial to not only future researches but also policymakers for developing 
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and ensuring long-term sustainable water infrastructure projects and water managers to 
propose and formulate appropriate adaptation strategies and response on the Sekong 
River Basin under climate change and dams‘ development. 
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Guidelines for Paper Presentation 
 
This guideline gives some instructions to authors for their presentation of papers in the 14th 
GMSARN International Conference 2019 sections. Please be advised that the authors should 
carefully follow these instructions in order to make the best of your presentation. 

 The total presentation time including questions and answers for each paper at the 
Grand GMSARN International Conference 2019 should be limited to less than 12 
minutes. 
 

 The maximum number of slides for your presentation should be limited to around 
15-20 slides. Do not overload your figures with text and make sure that the figures 
are clarity in a big audience. It is recommended that you should use font size of 20pt 
or bigger for all texts and formulae so that the audience can read them clearly. 

 
 Make sure that you use international standard fonts like Times New Roman or Arial 

in your Power Point (ppt.) file to avoid corrupted presentations due to incompatible 
font to the local computers. 

 
 Should not use dark color as background in your PowerPoint slides and should use 

a color of font sharply contrasting with the background. 
 

 Use spelling and grammar available in PowerPoint to check the errors you might 
have made. 

 
 The use of overhead transparencies is strongly discouraged. A PowerPoint file is the 

most convenient for both you and the organizers. 
 

 Feel free to include your latest research results in your presentation even if they are 
not included in your paper before. 

 
 Speak clearly and slowly when presenting. Please remember that most of the 

persons in the audience are non-native English speakers. 
 

 Computers and beamers are available in each conference room providing 
PowerPoint and Acrobat Reader software installed on Windows operating system. If 
you need any other software for your presentation, please contact the Secretary 
General by email at gmsarn@ait.ac.th to check the availability of the software in 
advance. 

 
 Please try to be presence in the room around 5 minutes in advance of the session in 

order to copy your file onto the local computer and fill in a presentation form. Staffs 
will be available to assist you. 

 
 In each session, there will be a Chairperson who will be in charge for introduction of 

presenters and discussion time for each presentation. 
 

 Please feel free to contact assistant staffs in your presentation room if you need any 
help for your presentation. 

Thank you for your cooperation and we hope you will have your good presentation at the 
conference. 



-82 - 
 

 

 
 
 

 
Thursday 28 November 2019 

 

08.30 hour: Pick up GMSARN Group at Hotel (Main pickup point at Sala Prabang) to 

Bang Xang Hai (Take 40 mins) 

09.30 hour:   Arrive and Visit Ban Xang Hai, which is a Mekong village north of Luang 

Prabang, visitors can see the process of making lao-Lao, the country‘s 

beloved rice whiskey, second only to BeerLao in popularity. (Take 1.45 

hrs) 

11.15 hour: Leave Ban Xang Hai and Go for Lunch (Take 10 mins) 

11.30 hour: Lunch near river (Take 1 hr) 

12.30 hour:  Visit Pak Ou or Ting Cave (Take 1 hr) 

13.30 hour:  Leave Pak Ou/Ting Cave and Go to Kung Si Falls (Take 1.30 hrs) 

15.00 hour:  Arrive Kung Si Falls (Take 2 hrs)  

17.00 hour:  Leave Kung Si falls and Go for Dinner (Take 1 hr) 

18.00 hour:  Dinner at Le Calao Restaurant 

20.00 hour:  Go back to the Hotel 

 

 

 

 
 
 
 
 

Remark: The programs maybe change without prior notice.  

Field Trip in LuangPrabang (Optional) 
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Conference Papers 
 
The full papers included in GMSARN2019 are available to download online. The link 
can be also be access through this link shorturl.at/nqEN6  
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