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OBJECTIVES 
 

APEC ACABT hosted a 3-Day Event (including workshop, O2O educational 

platform and technique forum) under the APEC project PPSTI 02 2017A APEC 

ACABT - Smart Power Management for Self-Sustained Green Community in the 

APEC Region. 

ACABT invites the professionals from the academia, research institutes, and 

private sectors (renewable energy product and service providers, Energy Service 

Companies etc.) to exchange their experiences on bio-energy and sustainable renewable 

energy by delivering speeches, sharing current information, and providing comments 

during the event. Besides, ACABT also creates an online and offline educational 

platform for the researchers and students in universities or institutes in the APEC region 

to disseminate the ideas of smart power management for self-sustained green 

community in APEC region through real case learning, discussion and interaction 

between members. It is trying to solve the problems on air pollutions that caused by 

burning agro-industry organic wastes and water pollutions that caused by discharging 

high organic content wastewaters without post-treatment. 

The objectives of the project are as follows: 

1. To demonstrate and provide practices of the smart power management system 

software through the 3-Day Event so that to enhance and expand the existing 

collaborative framework which the self-fund project has already built up among the 

academia, research institutes, and private sectors. 

2. To ensure participants of 3-Day Event will be fully able to participate and 

share their domestic experience so that the smart power management system 

software could be developed and benefit well in the APEC regions. 

3. To build capacity for the bio-based smart power grid and bio-economy issues, 

and to strengthen connectivity and cooperation among APEC economies so that to 

strongly build up green growth and sustainable environment in the APEC regions. 
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EXECUTIVE SUMMARY  

 
Recently, there are some air pollutions issues that caused by burning agro-industry 

organic wastes and water pollutions that caused by discharging high organic content 

wastewaters without post-treatment. However, organic wastes from cellulosic materials 

and liquid type of wastewaters are actually abundant in the APEC region. The treatment 

process is accordingly a vital issue in the APEC region. To solve the problems 

addressed above, the smart power management software had already on the creating 

process with the self-fund project. To enlarge the benefit, this project set up a platform 

demonstrating and sharing the experiences of building a smart power management. 

Moreover, this project is to disseminate and scale-up this science-based collaboration 

framework among academia, research institute, and private sectors, then to transfer 

organic wastes to bioenergy and smart power grid technologies through the workshop, 

educational platform and technique forum. This also confirms the APEC goals to 

promote green growth and sustainable environment, also help to build up the green 

energy bio-based smart power grid and bio-economy systems in APEC’s economies 

This project was funded by the APEC Energy Efficiency Sub-Fund: PPSTI 02 

2017A- APEC Research Center for Advanced Biohydrogen Technology (ACABT) 

managed the implementation of the project. This project aimed at developing the smart 

power management system in the APEC Region. The outputs of this project were 

included： 

1. O2O Educational Platform: The O2O educational platform was divided into 3 

stages, which are the preliminary round, semi-final, and final pitch. The first and 

second stages were online and the final pitch was offline. All the teams look up 

the information online on ACABT YES Challenge website:  yes.apec-

acabt.org/2018 . At the first beginning, the teams were uploaded two pages of the 

prelimirary plan, and for the semi-final stage, the teams need to register on a 

MOOCs platform before Semi-pitch round starts. The Semi-pitch was divided 

into 2 Modules, which is online for participatory learning. The teams also 

prepared 2-3 minutes of video clip and clearer project plan. The 8 teams that join 

the final pitch were chose by the juries and attend 3-Day event. 

2. 3-Day Event: This 3-Days event included workshop, an O2O educational 

platform and a real case technique forum. The researchers, experts, the managers 

of private sectors and stakeholders for sustainable renewable energy were invited 

to the event as well. The 3-Day event interlocks with the concept of smart power 

management for self-sustain green energy in APEC region. 

a. Workshop: The workshop focuses on the preliminary findings in light of the 

desired outcomes. It was included the best practice and experience 

exchanging, also offers an opportunity to assess the validity of the 

preliminary findings and provide the check, peer reviews and consultations.  

file:///C:/Users/user/OneDrive%20-%20逢甲大學/COM/PM01%20吳院長/01%20ACABT%20維運案/002%20APEC%20秘書處/yes.apec-acabt.org/2018
file:///C:/Users/user/OneDrive%20-%20逢甲大學/COM/PM01%20吳院長/01%20ACABT%20維運案/002%20APEC%20秘書處/yes.apec-acabt.org/2018
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b. Final Presentation of Trainign Program: It was a training competition 

program based on a well-designed Online/Offline (O2O) platform with a 

competition method to build a discussion and reinforce the motivation of the 

participants and brainstorming a better model for APEC Economics. The 

platform holds back-to-back with the workshop in Bangkok. This project 

invited young entrepreneurial teams across APEC Economies to join the 

platform of social innovation proposal of the green economy, for not only 

tackling climate change and our community problems but also promoting 

sustainability awareness in the APEC region. 

c. Real Case Technique Forum: This project embeds bio-based energy and 

develop the smart power management software to control self-sustained 

green community in Thailand. After the back-to-back meeting, we arranged 

the real case technique forum discussing the practice of smart power 

management software. Within the demonstration site, it conducted project 

experiments and show the best practice model for developing and 

disseminating the smart power management system in the APEC region.  

3. Project Report: The final project report was constituted the record for the 6 

months O2O education platform, the results of 3-Day Event, and a guidebook of 

the smart power management system software. The guidebook produced by 

ACABT, which is the manual of the smart power management system software 

and the information and notice of the case study. 

 

This project starts from O2O educational platform 6 months before 3-Day event. 

Through online information, team project organization, juries viewing, workshop 

sharing experiences and real case forum guiding, its help the participants to develop the 

application of smart power management system for domestic circumstance. Also, it 

could build up the capacity of young participants about self-sustained green energy and 

gather into talent pool among APEC regions. Through the activities, the particpants 

have chances to interact face-to-face, exchange current research development on bio-

energy technologies, and experience how to transfer organic wastes into bio-energy. 

This project also provided opportunities to enhance renewable energy boom, and reduce 

the cost of compliance. It also meets the APEC aspirational goal to double the share of 

renewables including in power generation by 2030 in APEC’s energy mix shown in 

2014 APEC Leaders’ Declaration and lead to the further development of modern 

renewable energy system in the APEC region for helping APEC on developing 

economies to ensure universal access to modern energy services.  
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 3-DAY EVENT 

1.  DATES 

 
28 August 2018 to 30 August 2018 

 

2. VENUE 

 
KMUTT Knowledge Exchange for Innovation Center (KX), Bangkok, Thailand. 

Its located at 110/1 Krung Thonburi Road, Banglamphulang, Khlongsan, Bangkok 

10600 Thailand and the contact number is +66 2470 7993. 

 

3. PARTICIPANTS 
 

There were 79 participants attended the 3-Day Event. All participants from 11 

economies including China, Indonesia, Japan, Korea, Malaysia, New Zealand, Russia, 

Chinese Taipei, Thailand, Turkey and Viet   Nam. Also, 41 participants of 79 

participants are female that reaches to the gender-friendly issue. 

4. AGENDA 
 

28 August 2018 (Day 1) 
Workshop 

8:30- 9:00 Registration 

9:00- 9:30 Welcoming & Opening Remarks 

 

9:30-10:10 

Green Energy Policy for Smart Thailand  
Dr Chaiwat Muncharoen 
Senior Advisor, Climate Change and Energy 
Energy Policy and Planning office (EPPO), 
Ministry of Energy, Thailand 

10:10-10:30 Group photo and Coffee break 

10:30-11:10 
Proposed Energy Innovation Strategies of Thailand 
Prof. Dr Jeong Hyop Lee 
Senior Advisor, Science Technology & Innovation Policy Institute of Thailand 

 
11:10-11:50 

BioHydrogen -A General View and the Introduction of Artificial Intelligence, A 
new Method of Study 
Prof. Dr Jun Miyake 
Osaka University, Japan 

11:50-13:10 Lunch Break 

13:10-13:40 
Smart Power Management  
Mr Yin-Che Huang 
Intelligence 4.0 planner, InSynerger Technology Co. Ltd, Chinese Taipei 

 
13:40-14:10 

Policy, Research and Implementation of Integrated Model of NRE [New And 
Renewable Energy for Villages, Botanic Gardens and Other Areas in Indonesia 
Prof. Dr Enny Sudarmonowati 
Deputy for Life Sciences , Indonesian Institute of Sciences (LIPI), Indonesia 



 

5  

 
14:10-14:40 

Transitioning to Low Emissions Energy 
Ms Laurie Boyce 
Senior Policy Advisor, Energy Markets Policy, Energy & Resource Markets Branch, 
Ministry of Business, Innovation & Employment, New Zealand 

14:40-15:10 
Oil Palm Residues for Energy and High Value Products 
Prof. Dr Jamaliah Md Jahim 
Universiti Kebangsaan Malaysia, Malaysia 

15:10-15:40 Coffee Break 

 
15:40-16:10 

Utility no more? – The IoT-5G smart infrastructure for the disruption in energy 
sector 
Dr Jesada Sivaraks 
Consultant, G-able Co. Ltd, Thailand 

 
16:10-16:40 

Bioenergy for Biodiesel Substitutes Fuel  
Dr Sri Djangkung Sumbogo Murti 
Program Director for Bioenergy, Agency for the Assessment 
and Application of Technology (BPPT), Indonesia 

 
16:40-17:10 

An Insight into Valorization of Recycling Waste into Biofuels: Recent Progress 
Dr A.E. Atabani 
Energy Division, Department of Mechanical Engineering, Faculty of Engineering, 
Erciyes University, Kayseri, Turkey 

18:30-20:00 Welcome Dinner 

29 August 2018 (Day 2) 

Final Presentation of 
Training Program 

8:30-9:00 Juries Pre-meeting (Invited Only) 

9:00- 9:15 
Introduction of O2O Educational Platform 
Draw Lots for the Presentation Sequence 
Announcement of Rules 

9:15-9:30 Preparation for Each Team 

9:30-10:00 
Team 1 
(15 minutes presentation/ 15 minutes Q&A) 

10:00-10:30 
Team 2 
(15 minutes presentation/ 15 minutes Q&A) 

10:30-11:00 Coffee break 

11:00-11:30 
Team 3 
(15 minutes presentation/ 15 minutes Q&A) 

11:30-12:00 
Team 4 
(15 minutes presentation/ 15 minutes Q&A) 

12:00-13:30 Lunch Break 

13:30-14:00 
Team 5 
(15 minutes presentation/ 15 minutes Q&A) 

14:00-14:30 
Team 6 
(15 minutes presentation/ 15 minutes Q&A) 

14:30-15:00 
Team 7 
(15 minutes presentation/ 15 minutes Q&A) 

15:00-15:30 
Team 8 
(15 minutes presentation/ 15 minutes Q&A) 

15:30-16:00 Coffee break 

16:00-16:30 
Team 9 
(15 minutes presentation/ 15 minutes Q&A) 
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16:30-17:00 Comments from Juries 

17:00-17:30 Juries Meeting 

18:30-20:00 Award Ceremony/ Dinner 

30 August  2018 (Day 3)  

Real Case Technique Forum 

8:30- 9:00 Gathering at the Lobby of Ibis Bangkok Riverside Hotel 

9:00-10:00 
Travel to CES Solar Cells Testing Center (CSSC) at King Mongkut's University of 
Technology Thonburi (Bang Khun Thian) 

 

 

10:00-10:30 

Introduction of CES Solar Cells Testing Center  
Mr Panom Parinya 
Manager  of  Research and  Development  Department; Head of  PV Module Testing Unit 
CES Solar Cells Testing Center (CSSC), King Mongkut's University of Technology 
Thonburi 

 

 

10:30-11:00 Coffee break 

 

11:00-11:30 

Introduction to Smart Community - Living Laboratory at Chiang Mai World Green 
City, Chiang Mai, Thailand 
Dr Worajit Setthapun 
Dean of Asian Development College for Community Economy and Technology 
(adiCET), Chiang Mai Rajabhat University 

 

11:30-12:00 

Smart Grid Scenarios: Self-Sustained Green Community in APEC Region  
Assoc. Prof. Dr Chen-Yeon Chu 
Director of Master's Program of Green Energy Science and Technology, Feng Chia 
University 
Executive Secretary of APEC ACABT 

12:00-13:30 Lunch Break 

13:30-14:30 Demo Site Visit and Practices Introduction 

 
14:30-15:00 

Panel Discussion 
-Mr Panom Parinya 
-Dr Worajit Setthapun 
-Assoc. Prof. Dr Chen-Yeon Chu 

15:00-15:30 Closing Remarks 

15:30-17:00 Travel back to Ibis Bangkok Riverside Hotel and Farewell Dinner 
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5. SUMMARY  

 

5.1 Day 1 Workshop 

 
On the first day workshop, the President of King Mongkut’s University of 

Technology Thonburi (KMUTT) Bangkok, Thailand, Assoc. Prof. Dr Sakarindr 

Bhumiratana and the CEO of ACABT, Prof. Dr Shu Yii Wu both gave the welcome 

and opening remarks to all the guests and participants. There were more than 70 

participants attending to the event. ACABT were also honored to have Ms Kalaya 

Jinliang and Mr Tran Rukruam from the Office of International Cooperation to be the 

representatives of Ministry of Science and Technology (MOST), Thailand. 

The theme of this conference is “Smart Power Management for Self-Sustained 

Green Community in the APEC Region”. ACABT invited ten speakers from nine 

economies to give speeches. Dr Chaiwat Muncharoen, the senior consultant of Climate 

Change and Energy Policy and Planning Office (EPPO) from Ministry of Energy of 

Thailand first shared the Green Energy Policy for Smart Thailand. He introduced about 

the policy of Green Energy in Thailand and also reveals the trends for future Thailand. 

Dr Jeong Hyop Lee, the senior consultant of the Science Technology and 

Innovation on Policy Institute (STIPI) talked about the energy innovation of Thailand 

and proposed five policy recommendations to facilitate the new energy system in 

Thailand. 

Prof. Dr Jun Miyake from Osaka University in Japan reviewed the studies of 

BioHydrogen research and the potential for energy conversion using photosynthetic and 

anaerobic bacteria. And also introduced a new tool for the analysis of enzymatic 

reactions and big-view of renewable energy, how to realize the energy supply system. 

Next, Mr Yin-Che Huang from InSynerger Technology Co. Ltd, Chinese Taipei 

mentioned about the current IoT technology and cloud management platform for 

cultivating machine learning and big data analytics, and providing cloud AI manager 

services for 24-hour factories and campuses. 

Prof. Dr Enny Sudarmonowati from LIPI, Indonesia talked about that the 

development of Indonesia has to prioritize the utilization of bioresources and for 

increasing the quality of life of communities live in remote villages with no or lack of 

electricity. Biomass, wind, hydro/water and solar based energy have been investigated 

of their usage in several areas. And now, policy and regulation are part of the key 

issues that played a role in the success NERN implementation. 

Ms Laurie Boyce, the senior consultant of Ministry of Business, Innovation & 

Employment of New Zealand introduced about the existing technologies in New 

Zealand. It can use its highly renewable power system to achieve low-emission energy. 

It also brings challenges, such as ensuring a safe power supply. 
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Prof. Dr Jamaliah Md Jahim from Malaysia mentioned that through active 

engineering practice, Universiti Kebangsaan Malaysia has successfully produced a 

variety of fine chemicals. In addition, her team also operates a fully integrated pilot 

scale of biohydrogen and biomethane production from POME in palm oil mill. 

Dr Jesada Sivaraks, the consultant from G-able Co. Ltd in Thailand mentioned that 

the smart grid is a vision of the future electricity delivery infrastructure that improves 

network efficiency and resilience, while empowering consumers and addressing energy 

sustainability concerns. 

Dr Sri Djangkung Sumbogo Murti introduced that 20% of biodiesel in petro-diesel 

(B20) has been implemented recently in Indonesia. This policy also raises energy 

resilience since biodiesel is produced from local palm oil. The use of palm oil as fuel 

for electricity generator engine also has been encouraged. The implementation of 

biofuel in transportation and electricity sector is supported by research and socialization 

in order to ensure its smooth implementation. Enormous variety of biomass resources 

for biofuel production in Indonesia also has been explored to provide economic impact 

and energy resilience. 

Finally, Dr A.E. Atabani, the professor from Erciyes University in Turkey gave 

speech about the various types of biofuels such as biodiesel, biogas and bio-alcohols 

can be produced from waste through different biofuels production technologies. 

Moreover, various added-value products such as antioxidants, fertilizers, fodders, fuel 

pellets, adsorbents and etc. can be also produced from waste. This talk reflected the 

huge potential and on-going research of recycling waste to energy. 

 

 

 

Photo 1. The VIPs, Speakers and Experts attend the 3-Day-Event 
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Photo 2. All the participants took photo together for the precious moment. The fifth one from the left is 

the CEO of ACABT, Prof. Dr Shu-Yii Wu. The lady next to him is Ms Kalaya Jinliang from Ministry of 

Science and Technology(MOST), Thailand. 
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3-Day Event: Workshop 

Trends 
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Dr Chaiwat Muncharoen  

Senior Advisor 

Ministry of Energy, Thailand 

 

Dr Chaiwat Muncharoen is a Senior Advisor on Energy and Climate Change at Energy 

Policy and Planning Office (EPPO), Ministry of Energy, Thailand. Dr Muncharoen is 

responsible for the integration of energy policies and climate change plan including NDC, 

PDP, AEDP, EEP, Oil plan and Gas plan. He developed the model for Thailand Integrated 

Energy Blueprint (TIEB) to forecast energy demand and GHG Mitigation in energy sector 

and prepared NDC Action Plan in energy sector. Dr Muncharoen provided strategic 

direction and advised on the development of Power Development Plan 2018 (PDP 2018) 

and the development of Big Data and Analytics for Energy sector. He worked closely with 

EGAT and IEA to conduct the study on the assessment of Thailand RE integration. 

 

Prior to join EPPO, Dr Muncharoen worked as a Senior Advisor on Energy and Climate 

Change with German International Cooperation (GIZ). He led Policy/Regulatory 

Component under Refrigeration and Air Conditioning- Appropriate Mitigation Action 

(RAC NAMA) project to introduce safety standard and amend the existing building code 

for the use of natural refrigerant, advised Technical Component for product design and 

production line conversion and capacity building for service sector on installation and 

maintenance of appliance using natural refrigerant, and advised Market Component to build 

awareness of stakeholders and establish RAC NAMA Revolving Fund to provide financial 

support for producers and users. He developed mechanism to transfer fund from NAMA 

facility to Thai Government agency and engaged in the design of financial instruments to 

promote higher efficiency products and green cooling technologies. 

 

In 2014-2015 Dr Chaiwat Muncharoen joined the USAID LEAD program team as Director 



 

12  

of the Asian Greenhouse Gas Management Center (AGMC). In collaboration with the Asian 

Institute of Technology (AIT), Dr Muncharoen developed and delivered regional trainings 

and conducted economy-driven research through the Center that promotes GHG emission 

reductions and green growth for 11 economies in Asia. Dr Muncharoen led the AGMC’s 

long-term strategy and development plans, shaping the Center’s offerings and broadening 

its reach. 

 

Dr Muncharoen is a technical expert who internationally recognized on topics of energy 

and climate change policy; energy planning and strategies; greenhouse gas (GHG) emission 

inventories and reduction strategies; measurement, reporting and verification (MRV); and 

carbon management. In particular, he has developed GHG databases and information 

systems, tools and models for inventories, baseline projections and impact analyses, GHG 

inventory methodologies, MRV systems, as well as a registry system for emission reduction 

projects and programs across sectors. Dr Muncharoen is a leader in his field and brings 

decades of experience in capacity building, program development, and organizational 

management. 
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Dr Jeong Hyop LEE Senior advisor 

Science Technology and Innovate on Policy Institute (STIPI), Thailand 

Lee, Jeong Hyop received his Ph.D. in economic geography from the Seoul University. He 

is now a senior advisor of the Science Technology and Innovation Policy Institute (STIPI), 

Thailand. Before he joined STIPI, he worked for the Science & Technology Policy Institute 

(STIPI) and the Korea Information Society Development Institute (KISDI) in Korea. He 

has actively engaged in various planning and evaluation committees in Korea. A few of the 

major programs are the Enterprise City Program of the Ministry of Construction & 

Transportation, the Techno-park Program of the Ministry of Knowledge Economy, the 

Research Hospital and the Medi-Cluster Program of the Ministry of Health and Welfare, 

the S&T and ICT Globalization Committee of the Ministry of Science, ICT and Future 

Planning and the University Reform Committee of the Ministry of Education. He has also 

served as a full time advisor for the Korean Presidential Committee. He also has various 

consulting experiences for developing economies. He helped the Ministry of Science and 

Technology prepare a five-year S&T plan and provided a master plan of industrial 

technology centers for the Egyptian Ministry of Industry and Technology. And he has 

experience working with various international organizations such as OECD, the World 

Bank, APEC, UN agencies. He has initiated a three year consulting project on innovation 

system diagnosis and STI strategy development for least developed economies from 2012 

in partnership with the Asian and Pacific Center for Transfer of Technology (APCTT), UN-

ESCAP. He has also worked with ASEAN economies to develop strategic STI roadmaps to 

address global challenges such as water (Indonesia), food (the Philippines), green energy 

(Viet Nam) and other issues. Lastly he has cooperated with the African Network of Drugs 

and Diagnostics Innovation (ANDI) to develop STI strategies to overcome neglected 

diseases in Africa. 



 

14  

 

Proposed Energy Innovation Strategies of Thailand 

 

 
Abstract 

 

 

Thai energy sector has grown with the single buyer model. It has successfully provided 

cheap energies and built the vertically integrated energy production and distribution systems. 

The single buyer model has legacies of technology dependency, a lack of Economy-wide 

innovation management capacity and a partial success with the middle income trap .These 

characteristics became bottlenecks for the deployment of the new decentralized and data 

science based energy system. To overcome the general uncertainties, path dependence of 

the energy sector, Thai specifically inherited bottlenecks of high domestic cost structure 

and low system capacity, the regulation-based procurement and industrial promotion, and 

the low market ability, a digital technology-based incubation of new energy system for the 

transition into a new energy system is  proposed  with  leveraging  the  integrated  system  

of  the conventional energy capacity and strategic foreign partnership . Moreover, five 

policy recommendations are suggested which aim to facilitate the new energy system in 

Thailand. 
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3-Day Event: Workshop 

Artificial 

Intelligence 
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Jun Miyake, Ph.D. 

Professor (Specially Appointed) OsakaUniversity 

Global Center for Medical Engineering and Informatics Building A-301, 1-3 

Yamadaoka, Suita, Osaka 565-0871, Japan TEL: Office: 06-6879-4655, Personal: 

070-5665-1849 

jun_miyake@bpe.es.osaka-u.ac.jp 
 

Dr  Jun Miyake is a Professor, Global Center for Medical Engineering and Informatics, Osaka 

University. He was educated at BS. School of Science, Osaka Univ. (1975), Ph.D. (1980). 

His research carrier is: 1980-2009 AIST. 2007-2009 Director, Institute of Cell Engineering. 

2009-2017 Professor, School of Engineering Science, 2017- Specially Appointed Professor, 

Global Center for Medical Engineering and Informatics, Osaka Univ. Adjunct Positions are: 

2001-2010 Univ. Tokyo School of Engineering, Invited Professor, 2005-2010 Operating 

Agent, IEA-HIA Annex21/34. His research topics are bio-hydrogen production, combination 

of anaerobic and photosynthetic bacteria, collection of bacteria for energy conversion. His 

research is artificial intelligence for the analysis of energy conversion reactions in bacteria 

for understanding and improvements of the hydrogen production. 

 

Achievements and Main Awards are: over 450 publications and 100 patents. He received 

the prize of Minister of Science and Technology Agency, the prize of Minister of 

International Trade and Industry, Akira Mitsui-Memorial Award from International 

Association of Hydrogen Energy. His personal Interests are bicycle and modern arts. 

mailto:jun_miyake@bpe.es.osaka-u.ac.jp
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Biohydrogen-A General View and the Introduction of Artificial 

Intelligence, A new Method of Study 

 

Jun Miyake 

Global Center for Medical Engineering and Informatics, Osaka University 1-3 

Yamadaoka, Suita Osaka, Japan 565-0871 jun_miyake@bpe.es.osaka-u.ac.jp 

 

Abstract 
 

I would like to review the studies of Biohydrogen research and the potential for energy 

conversion using photosynthetic and anaerobic bacteria. Here also I would like to introduce 

a new tool for the analysis of enzymatic reactions and big-view of renewable energy, how 

to realize the energy supply system. In this abstract I describe mainly on Deep Learning on 

reaction analysis. Biological reaction is a complex system, which consists of many 

interacting components. There are too many reactions in organisms and are too many 

combinations of interactions between the components. The interactions between the 

components are non-linear relations. To figure out the behavior of complex systems, we can 

use I/O relation (Input stimuli and Output reaction) of the whole complex system. I used 

deep learning to the complex system based on its whole I/O relation. We do not need to set 

the internal mechanism condition; we can construct models if we don’t understand the 

details of reaction paths. The I/O relation of the complex system, considering about the 

internal mechanism of the model, gives some insights to investigate the interactions 

between components of the complex system. We took up solar energy conversion reaction 

to bio-hydrogen by photosynthetic bacteria as a complex system. Solar energy conversion 

reaction is considered that it is constructed with several tens or hundreds reaction paths, and 

there is time delay between the peak time of light intensity and that of H2 production rate. 

We propose the modeling method using Deep learning heading for investigation of complex 

system. To acquire dataset for learning, we measured H2 production rate of photosynthetic 

bacteria with three pattern light irradiations which simulate temporal transition of sunny, 

cloudy, and rainy day’s sun light intensity. Using the data of H2 production rate, we 

constructed a model of the solar energy conversion reaction. We constructed a new neural 

network model which consists of three steps of networks. As a result, the model had 

reproduced the I/O relation of solar energy conversion reaction with the coefficient of 

determination up to 0.99. By examining three steps-model’s I/O relation, I got some insights 

that the second step reaction cause time delay. We estimate the second step correspond to 

the reaction which produce ATP and Fdred. 

mailto:jun_miyake@bpe.es.osaka-u.ac.jp
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Mr Yin-Che Huang 

InSynerger Technology Co. Ltd, Chinese Taipei 

 

 

Michael Huang, 20 years of experience on OEM/ Channel Business development, account 

management, marketing and project management for Personal Computer, information 

technology and IoT industries. He completed a Marketing bachelor's degree in York 

University, Toronto, Canada, with courses including international business, economics, 

management, advertising and marketing. 

 

His 15 years working experience after graduating, I once lead the sales teams for the 

company of ATi, Samsung Electrics, and Acer Peripheral Inc to response for the OEM and 

channel business development and account management. Since 2013, he moves to IoT 

business and became the sales VP on an IoT PaaS company to run the service of data 

collection, data analytics and prediction for global business. Now I work as Intelligence 4.0 

planner for “InSynerger Technology Inc.” which target on the smart factory, smart building, 

smart communality energy management planning. The major challenge is combining the 

electricity and information technology to one solution. 
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Smart Power Management  

Yin-Che Huang 

 

Abstract 

Insynerger Technology Co.Ltd., provides smart factory, smart part total solution service 

since 2008, We base on IoT technology and cloud management platform to cultivate 

machine learning and big data analysis to service 24 hours factory and park cloud AI 

manager. 

 

Smart factory AI manager, help factory service people to understand and manage the 

factory’s Power data for multiple application in 1 Platform, the solution including 

electricity Management, Demand Management, Renewable Energy management, Indoor 

Lighting Management and Community Lighting-Lamp control. The smart factory AI 

manager help you to manage and do the energy saving plan by data analytics and prediction 

for the service time frame. 

 

In addition, we also serve Smart Community AI Manager, which could help end user to 

understand the power consumption and forecast on each home appliances. Mover, we do 

provide the Big Data Analysis on Behavioral Identification and base on the daily behavior 

to detect whether the of Elder is abnormal and notify relatives.  
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Prof. Dr Enny Sudarmonowati Deputy  

Chair for Life Sciences 

Indonesian Institute of Sciences (LIPI), Indonesia 

 
Prof. Enny Sudarmonowati has been in charge of the Deputy Chair for Life Sciences of 

Indonesian Institute of Sciences (LIPI) since 2014 as well as a Chairperson of Indonesia 

Committee of Man and Biosphere (MAB) UNESCO, and a senior researcher at Research 

Centre for Biotechnology LIPI – Laboratory of Plant Molecular Genetic and Biosynthesis 

Pathway Alteration. Four research centers of LIPI and five botanic gardens belongs to LIPI 

are under her authority. Since August 2018 at the 30th Session of International Coordinating 

Council (ICC) MAB UNESCO, she is the President of MAB ICC UNESCO. 

 

She joined LIPI in 1986 after graduated from Bogor Agricultural University in October 1985 

and obtained a Ph.D degree at School of Biological Sciences of University of Bath, UK in 

January 1991. During the period of 1992 - 2012, she was research coordinators of various 

collaborative programs concerning plant biotechnology and relevant aspects with various 

institutions including private sectors in Indonesia and in other economics such as IPGRI-APO 

based in Malaysia, IAEA/FAO based in Austria, ETH Zurich, Wageningen University and 

Radboud University in Netherlands, AVEBE Netherlands, and Indonesian private/semi 

private companies such as PERHUTANI, INHUTANI, Sinar Mas Forestry. Other 

international funds obtained were from KNAW and other agencies (such as WOTRO) in The 

Netherlands. Her main research areas are genetic conservation and genetic improvement of 

plants involving various techniques including molecular markers and genetic engineering 

including feedstock for biodiesel d bioethanol. Her former positions among others, are the 

Director of Education and Training Centre for Researcher Development - LIPI, Head of 

Division of Microbial and Genetic Engineering, Head of Subdivision of Scientific Cooperation 

of Research Centre for Biotechnology – LIPI, the Indonesian Coordinator of Agriculture 

beyond Food Program of Indonesia-Netherlands collaboration.  

 

She has published more than 203 scientific publications and one (2) granted patents and two 

(2) candidate patents which have been under processed by the Indonesian Directorate General 

of Patent and Intellectual Property Right. She is a promotor or co-promotor of Ph.D students 
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of various universities in  Indonesia and abroad. She involves in Indonesian Delegation in 

International fora including Convention of Parties (COP) Convention on Biological Diversity 

(CBD), program in utilizing bioresources sustainably as well as human resources capacity 

building. 
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Policy, Research and Implementation of Integrated Model of 

NRE [New and Renewable Energy] for Villages, Botanic 

Gardens and Other Areas in Indonesia 

 

Enny Sudarmonowati
1 

and Dwi Susilaningsih
2
 

1
Deputy Chair for Life Sciences – Indonesian Institute of Sciences (LIPI) 

2
Research Centre for Biotechnology – Indonesian Institute of Sciences (LIPI) 

 
Abstract 

 
Considering rapid development of technology especially industry 4.0 era on new 

and renewable energy, Indonesian institutions and universities have been 

restructuring research based on grand design 2017-2045 and the involvement of 

private sectors to meet ABGC scheme and to support SDGs. As Indonesia is rich 

in bioresources, the development has to prioritize the utilization of bioresources and 

for increasing the quality of life of communities live in remote villages with no or 

lack of electricity. Biomass, wind, hydro/water and solar based energy have been 

investigated of their usage in several areas including in two Botanic Garden in West 

Java and Lampung Provinces in Indonesia although the two latter ones are more for 

education and awareness. Innovation on energy provision is prerequisite as well as 

appropriate technology to be readily applied by the community. Research and 

implementation utilizing those resources are discussed. Some obstacles remain to 

be solved in conducting research, implementation of research results and the 

utilization in remote areas and other areas. Policy and regulation are part of the key 

issues that played a role in the success NERN implementation. There are various 

but scattered institutions conducting research but most of them have given very 

little significant output and outcomes so far. A multisector and multidiscipline 

scenario to improve the condition is proposed, involving both domestic and 

international institutions. 

 

Keywords: Industry 4.0, Grand Design 2017-2045, SDGs, New and Renewable 

Energy (NRE), Indonesia. 
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Laurie Boyce 

Ministry of Business, Innovation & Employment, New Zealand 

 
Laurie Boyce is a Senior Advisor in the Energy Markets Policy team at New Zealand’s 

Ministry of Business, Innovation and Employment (MBIE). Her particular areas of 

expertise are regulatory policy, New Zealand’s electricity sector, and energy efficiency 

policy. She recently led the Energy Markets Policy team’s work on climate change 

issues. Since June 2018, Laurie has been seconded to the Interim Climate Change 

Committee (ICCC) as a Senior Analyst. The ICCC is gathering evidence and preparing 

advice for the soon-to-be established Climate Change Commission, including on 

transitioning New Zealand to 100 per cent renewable electricity. 

 

Laurie has worked in the public sector for over 17 years, including two years at 

Maritime New Zealand, and in energy-related roles at the Ministry of Economic 

Development (a predecessor to MBIE). During this time, she was seconded to the 

Energy Efficiency and Conservation Authority for 18 months to work on product 

regulation. In her energy-related roles, she has worked on Numerous sets of 

regulations and the passage of the Energy Innovation (Electric Vehicles and Other 

Matters) Amendment Act 2017. Electric vehicles policy Development of the New 

Zealand Energy Efficiency and Conservation Strategy 2017-2022. Minimum energy 

performance standards and labelling requirements for energy using products, and 

Monitoring the Electricity Authority, which is an independent Crown Entity 

responsible for the efficient operation of the New Zealand electricity market, including 

regulating the electricity market. 
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Transitioning to Low Emissions Energy 

Abstract 

 
New Zealand already has one of the highest levels of renewable electricity in the world, at 

about 80 per cent. It also has one of the highest rates of greenhouse gas emissions per person, 

compared to similar economies. 

A large part of the New Zealand is based on primary industries, such as agriculture and 

forestry. Emissions from agriculture make up nearly half of all of New Zealand’s emission, 

while forestry offsets about a third of emissions through the sequestration of carbon. 

The other half of emissions are largely from energy use, nearly half of which are from 

transport. New Zealand relies on fossil fuels for most of its transport needs and for industrial 

heat processes, such as drying milk to make milk powder. Emissions from electricity 

generation are about four per cent of total emissions. 

New Zealand has a goal of reaching 90 per cent renewable electricity by 2025, but has 

ambitions to go further, potentially to 100 per cent renewable by 2035. Medium to large-scale 

renewable generation is economic to build without subsidies in New Zealand, and there are 

projects that have planning ‘consent’ to proceed. However, demand for electricity has not 

increased, so companies have not been wanting to make the investments yet. 

There are opportunities though. New Zealand can use its renewable electricity for transport 

(e.g. electric vehicles) and industrial heat processes, instead of fossil fuels. This will create 

more demand and stimulate investment in new generation. 

New Zealand could also be smarter about how it uses electricity (e.g. demand management), 

as well as make more use of small scale generation and storage options. Micro-grids are 

already used in some situations. 

Existing and new technologies mean there are viable options for New Zealand to take 

advantage of its highly renewable electricity system to move towards low emissions energy. 

It will come with challenges, such as ensuring a secure supply of electricity. 

The Government wants to take action on climate change. It intends to work with many 

stakeholders and change its institutions and rules and regulations to do this
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                       Prof. Dr Jamaliah Md Jahim                

Chairman 

Research Center for Sustainable Process Technology (CESPRO) Faculty of Engineering 

& Built Environment 

Universiti Kebangsaan Malaysia, Malaysia 

 

Jamaliah Md. Jahim received a PhD degree in Chemical Engineering from University of 

Bradford, United Kingdom. She has 20 years of teaching and research experience in Chemical 

and Biochemical Engineering field. She is an expert in bioprocess engineering, Biohydrogen 

production, biomass and bioenergy. Her research interest includes but are not limited to 

development of bioprocess and microbial cultivation strategy, process optimization, kinetic 

evaluation and process scale-up; microbial community analysis; pretreatment and hydrolysis of 

lignocelluloses biomass for fine chemicals; waste-water treatment for Biohydrogen and biogas 

production and reuse for bioelectricity generation in microbial fuel cell and microbial 

electrolysis cells; process integration of biogas production. She has published more than 100 

high impact journal articles and several book chapters with over 1600 citations and h-index of 

22. To date, she has successfully supervised over 15 PhD doctorates and 25 master’s students 

with 13 PhD candidates and 10 master’s student currently on board. With the most recent 

achievement, she has been appointed as Chairman of Research Centre for Sustainable Process 

Technology, Universiti Kebangsaan Malaysia and also as Chairman of Malaysian Chapter for 

Asian Pacific Economic Corporation (APEC) Research Centre for Advanced Biohydrogen 

Technology. 
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Oil Palm Residues for Energy and High Value Products 

 
Jamaliah Md. Jahim 

Research Centre for Sustainable Process Technology (CESPRO), Faculty of Engineering 

and Built Environment, Universiti Kebangsaan Malaysia, 43600 Bangi, Selangor, Malaysia 

 

Abstract 

 
Palm oil is a remarkably high efficient vegetable oil. However, substantial amounts 

residual byproducts generated from this industry are much less noteworthy in term of 

economic value as compared to palm oil. Oil palm industry’s byproducts includes oil palm 

frond (OPF), oil palm trunk (OPT), palm kernel cake (PKC), palm kernel shell (PKS), 

mesocarp fiber (MF), empty fruit bunches (EFB) and palm oil mill effluent (POME). All 

of these byproducts are known to have high nutrients value and vast potential to be 

converted into numerous value added products via biological and chemical synthesis 

pathways. Liquid POME is readily available in large quantity all year around and can be 

used as feedstock for fermentation without any major modifications. Whereas other solid 

palm oil biomass usually need to be liquefied through pretreatment and hydrolysis prior to 

fermentation. Through vigorous engineering practices, we at UKM has successfully 

produced wide range of fine chemicals including succinic acid, xylitol, 1,3-propanediol, 

and xylo-oligosaccharides from oil palm residues. Additionally, our team also operating a 

fully integrated pilot scale of Biohydrogen and biomethane production from POME in 

palm oil mill. Further experimentation and exploration are being actively carried out in 

order to strengthen the sustainability status of palm oil plantation along with additional 

wealth creation for all industrial stakeholders. 
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Dr Jesada Sivaraks 

G-able Co.Ltd, Thailand 
 

Dr Jesada Sivaraks is the Head of Government and Industry Relations, Ericsson Thailand and 

takes responsibility on 5G and IoT issues. 

 

Dr Sivaraks has worked with Colonel Settapong, one of the two Vice-Chairmen of the 

Broadcasting and Telecommunications Commission (NBTC) of Thailand and Chairman of 

the Telecommunications arm of the NBTC from November 2011 to December 2017 

 

Dr Sivaraks has worked in the telecommunications sector for more than 25 years, having 

started his career as a systems analyst in the Supreme Command of Armed Forces of Thailand 

in 1991. He moved into working with the Telephone Organization of Thailand, and worked 

for some years in The United States before coming back to Thailand in 2004. He took up his 

current role at the NBTC in 2011. 

 

He was appointed to the Board of Government Housing Bank as well in 2014. 

 

Dr Sivaraks gained his Ph.D. in Electrical Engineering from Florida Atlantic University, an 

M.S., Electrical Engineering, Oklahoma State University and has a Bachelor’s degree of 

Engineering in Telecommunications Engineering, King Mongkut’s Institute of Technology 

Ladkrabang, Thailand.  He also has a number of Patents pending. 
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Utility no more? – The IoT-5G Smart Infrastructure for the Disruption 

in Energy Sector 

 
Abstract 

 
Decentralized energy, as the name implies, is produced close to where it will be used, rather 

than at a monopolized large Electric provider elsewhere and sent through the domestic grid. 

This localized generation reduces transmission losses and lowers carbon emissions. 

Security of supply is increased as customers don’t have to share a supply or rely on 

relatively few, large and remote power stations. There can be economic benefits too. Long 

term decentralized energy can offer more competitive prices than traditional energy. While 

initial installation costs may be higher, a special decentralized energy tariff creates more 

stable pricing. However, decentralized energy need the new kind of Grid. The smart grid 

is a vision of the future electricity delivery infrastructure that improves network efficiency 

and resilience, while empowering consumers and addressing energy sustainability 

concerns. In contrast, Centralized energy is on the conventional (Fossil-based) Grid. The 

5G-IoT is a vital part of Smart Grid. The 5G-IoT connected smart grids driving dynamic 

pricing, enabling two-way communication and allowing citizens to choose where they buy 

their energy could lead to a percentage of reduction in household energy use. Clearly the 

technology fundamentals are there, and yet it is hard to find a utility provider that is 

achieving scale and profitability in the decentralized energy services and flexibility arena. 

The monopolized energy markets will be not as favorable as once were. Decentralized 

energy services are on a pathway to achieving scale (and therefore profitability) in contrast 

with centralized energy services are on the rising down pathway and may be extinction in 

the future. 
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Dr  Sri  Djangkung Sumbogo Murti     

Program Director for Bioenergy 

Agency for the Assessment and Application (BPPT), Indonesia 

 
Institution : Center for Technology Energy Resources and Chemical Industry Agency for The 

Assessment and Application of Technology (BPPT) 

E-mail : sd.sumbogo@bppt.go.id 

 

Education 

1989 – 1990 : International Japanese Course, Takushoku University, Japan 1990 - 1994 : 

Department of Applied and Environmental Chemistry, Faculty of 

Engineering, Saitama University (Bachelor Course) 

1998 – 2000 : Department of Quantum Processing Science and Engineering, Graduate School 

of Science and Engineering · General Science and Technology Kyushu University (Master 

Course) 

2000 – 2004 : Department of Quantum Processing Science and Engineering, Graduate School 

of Science and Engineering · General Science and 

Technology Kyushu University (Doctoral Course) 
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Biofuel for Diesel Fuel Substitution and Energy 

Resilience 
 

Eniya Listiani Dewi, SD Sumbogo Murti, Maharani Dewi Solikhah Agency for the 

Assessment and Application of Technology (BPPT) 

 

Abstract 

 
Energy needs for the transportation and electricity sector continue to increase, especially 

liquid fuels. Fulfillment of liquid fuels still relies on petroleum, which is limited by the 

availability of petroleum and creates environmental problems The depletion of oil reserves 

requires the development of renewable fuels to replace petroleum as fuel. Diesel fuel 

consumption in Indonesia has reached 30 million kl per year. Biofuel could provide 

solutions to substitute diesel fuel. Biofuel that derived from local biomass provide lower 

emissions and reduce import. Some regulations have been issued as a form of domestic 

energy supply security. MEMR Regulation 12/2005 regarding mandatory of biodiesel has 

targeted the utilization of biodiesel (B100) minimum of 30% in 2020. Recently, 20% of 

biodiesel in petro-diesel (B20) has been implemented. This policy also raises energy 

resilience since biodiesel is produced from local palm oil. The use of palm oil as fuel for 

electricity generator engine also has been encouraged. The implementation of biofuel in 

transportation and electricity sector is supported by research and socialization in order to 

ensure its smooth implementation. Enormous variety of biomass resources for biofuel 

production in Indonesia also has been explored to provide economic impact and energy 

resilience. 

 

 

Keywords: Biofuel, biodiesel, SVOs 
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Dr A.E. Atabani 

Erciyes University, Kayseri, Turkey 
 

Abdulaziz Atabani received his Master’s Degree in 2010 (First Class) and Ph.D Degree in 

2014 from Department of Mechanical Engineering (Energy), University of Malaya, 

Malaysia in 2014 under Bright Spark Program (BSP) (Outstanding Researchers). Currently, 

he is working as Assistant Professor Dr at Energy Division, Department of Mechanical 

Engineering, Erciyes University, Turkey since September 2014. His main research area is 

Alternative Fuels Production and Waste Recycling. He is the head of Alternative Fuels 

Research Laboratory (AFRL), Erciyes University. Dr Atabani is a member of World 

Bioenergy Association (WBA) since 2014. 

Dr Atabani has published more than 40 papers in archival journals such as Energy, 

Renewable and Sustainable Energy Reviews, Energy Conversion and Management, 

Industrial Crops and Products, Energy Technology, Journal of Cleaner Production, RSC 

Advances, Biofuel Research Journal (BRJ), Waste and Biomass Valorization and etc. His 

current H-Index is 25 (Google Scholar) and 21 (Scopus) with more than 4000 citations. He 

has been awarded the best Poster Prize at the 7th International Green Energy Conference 

on 28-30th May, 2012. This prize was offered by Energy & Environmental Science Journal 

(ISI, Q1 Journal) (http://blogs.rsc.org/ee/category/poster-prize/). His article ‘Non-edible 

vegetable oils: A critical evaluation of oil extraction, fatty acid compositions, biodiesel 

production, characteristics, engine performance and emissions production’ has appeared in 

the Most Cited Renewable & Sustainable Energy Reviews Articles since 2013. Apart from 

that, he is a regular reviewer at many high impact factor journals. Dr Atabani is the founder 

and series chair of the International Conference on Alternative Fuels, Energy and 

Environment (ICAFEE series) (http://icaf-e.com/). 

Dr Atabani acted as a managing Editor at Biofuel Research Journal (May2014-May2017) 

and Special Issue Guest Editor at International Journal of Hydrogen Energy (April 2017-

Decemebr 2017, SI: Alternative Energies (Becherif). Currently he is acting as Associate 

Editor at Malaysian Journal of Catalysis (April 2017-up to date), Special Issue Managing 

Guest Editor at International Journal of Hydrogen Energy (December 2017-up to date, SI: 

ICAFE2017 (Atabani), Special Issue Managing Guest Editor at Waste and Biomass 

Valorization Journal (Springer) (December 2017-up to date, S.I.: 2nd International 

Conference on Alternative Fuels and Energy-ICAFE) and Special Issue Managing Guest 

Editor at Energy and Environment Journal (SAGE) (December 2017-up to date, (Special 

Issue: ICAFE2017-Atabani). 

http://blogs.rsc.org/ee/category/poster-prize/)
http://icaf-e.com/)
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An Insight into Valorization of Recycling Waste into 

Biofuels: Recent Progress 
 

Dr A.E. Atabani 

 

Energy Division, Department of Mechanical Engineering, Faculty of Engineering, 

Erciyes University, 38039 Kayseri, Turkey 

 

aeatabani@gmail.com; a.atabani@erciyes.edu.tr 

 

Abstract 

 

The ongoing research on renewable energy is being faced with the challenge of escalating 

energy demand. This targets 30% of total energy supply to be obtained from renewable. 

To achieve this goal, extensive research is needed to assess the potential of biofuels and 

alternative fuels. Consequently, waste can play a key role in this regard not only to reduce 

the dependence on fossil fuels and mitigate emissions but also to help assist proper waste 

management disposal system. Wastes are much available, and their recycling potential can 

be of great interest to the policy makers in APEC. It is believed that 34.1% of waste are 

recycled or composted, whereas 11.7% are combusted for energy and 54.2% are landfilled. 

Current legislations and zero-waste strategies demand finding appropriate technologies for 

the treatment of waste. This talk aims to valorize and shadow the light into various waste 

resources such as waste cooking oil (WCO), spent coffee grounds (SCG), spent tea waste 

(STW), food waste (FW) and sewage sludge (SW) for biofuels production and products of 

added-value that can be valorized in APEC. Various types of biofuels such as biodiesel, 

biogas and bio-alcohols can be produced from waste through different biofuels production 

technologies. Moreover, various added-value products such as antioxidants, fertilizers, 

fodders, fuel pellets, adsorbents and etc can be also produced from waste. This talk is 

believed to reflect the huge potential and on-going research of recycling waste to energy. 

mailto:aeatabani@gmail.com
mailto:a.atabani@erciyes.edu.tr
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5.2 Day 2 Final Presentation of   Training Program 

 
This project starts from O2O educational platform 6 months before the 3-Day 

event. Through online information, team project organization, juries reviewing, 

workshop sharing experiences and real case forum guiding, the participants developed 

the application of smart power management system for domestic circumstance. 

Moreover, it built up the capacity of young participants about self-sustained green 

energy and gather into the talent pool among APEC regions. 

One 29 August 2018, it is the final presentation of training program. During April 

to July, there were 17 teams for the online preliminary and semi-final round. Among 

these 17 teams, the juries selected 8 teams through their project proposal, interaction 

and group discussion. Finally, the best top 8 teams entered to the final pitch in Bangkok, 

Thailand. The teams are AI SMART (Chinese Taipei), Beauty Squad (Indonesia), 

Detritus Valore (Republic of Korea), GCS Project (China), I_Mechanics (Russia), 

SENESol (Thailand), Serious About Science (Malaysia), Smart Grid (Viet Nam), and 

adiCET Elephant Fuel (Thailand). 

These 9 teams get their presenting orders by drawing lots before the presentation 

started. There were 7 juries for this final presentation. They are Dr Teow Yeit Haan 

(Malaysia), Dr Worajit Setthapun (Thailand), Prof. Dr Alissara Reungsang (Thailand), 

Assoc. Prof. Dr Kim Anh TO (Viet Nam), Assoc. Prof. Dr Chen-Yeon Chu (Chinese 

Taipei), Prof. Dr Jamaliah Md Jahim (Malaysia), Prof. Dr Jun Miyake (Japan), Ms 

Laurie Boyce (New Zealand) and Prof. Dr Enny Sudarmonowati (Indonesia). Each team 

has 15 minutes of presentation and the juries have 15 minutes for the Q&A time. There 

are 40% of the score from the semi-final round and 60% from the final presentation. 

The team from Malaysia called Serious about Science won the first prize. The 

leader is Ms Shalini Narayanan from Universiti Kebangsaan Malaysia(UKM) who also 

won the Best Tomorrow’s Leader Award. The team mentioned about that recycled 

cooking oil is collected from restaurants in the UKM campus. After collected, they used 

scientific strategies, smart monitoring and smart management to produce biodiesel. The 

test will firstly try to operate the bus in UKM. Besides, this team provides the estimated 

supply and demand market status of biodiesel of the first year. In the initial stage, UKM 

campus and the adjacent residential area, Bandar Baru Bangi, will be the target of 

community service to promote the concept of sustainable green management of smart 

energy management in local communities in Malaysia. 

The Second Place is Team AI Smart from Chinese Taipei. It introduced about 

using AI technology to pig farm biogas plants and farms It is to monitor crops, forecast 

seasonal crops, analyze crop sustainability supplies, assess disease and pest status on 

farms, and supply markets. At the same time, the hyper-local data combined with 

learning machine led to the most convenient way to find sources of consumption and 

provide products. The team mentioned the use of AI to establish partnerships with local 
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farmers, applying high-tech methods to upgrade agriculture, helping farmers improve 

the economic environment, and helping to attract younger generations into agriculture. 

Smart Grid from Viet Nam won the Third Place. This team expressed that they 

chose a community near Mekong River in Viet Nam as the target audience. The team 

briefly described the problems found in three aspects: environmental, social and 

economic. Besides, they proposed to put microgrid into the community. The main 

benefit of microgrid is energy stability, including community security, economic 

security, and environmental sustainability, which is expected to help improve the living 

standards of local community residents, make extensive use of electricity, and reduce 

high-cost electricity (reduced 35 % of energy costs). It is also expected to reduce 18,500 

tons of carbon dioxide emissions per year. 

Except for these 3 teams which won the top 3 prizes, Ms Huang Xin Mei from 

GCS Project (China) won the Best Performance Award for her outstanding presentation. 

 

 

 

Photo 3. All  the  team  members  and  mentors  took   a  photo   together   with    

the   juries   for   the final presentation day 
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Photo 4. A presenter from Team AI Smart is presenting their project proposal 

 

 

 

 

 

 

 

Photo 5. All the winners took photo together with the CEO of ACABT, Prof. Dr Shu-Yii Wu. The winners 

from left to right are 1) Ms Huang Xin Mei for the Best Performance; 2) Ms Shalini Narayanan from Team 

Serious about Science for the First Place and the Best Tomorrow’s Leader; 3) Mr  Tan Phat Vo form Team 

AI Smart for the Second Place; 4) Mr  Tran Duc Minh from Smart Grid for the Third Place; 5) Ms Safa 

Senan Mahmod from Team Serious about Science; 6) Kyle Lin from Team Serious about Science 
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Photo 6. After the award ceremony, all the participants took a phot for the happiest 

moment 
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5.3 Day 3 Real Case Technique Forum 
 

On the third day, all the participants headed to CES Solar Cells Testing Center 

(CSSC) at King Mongkut's University of Technology Thonburi (Bang Khun 

Thian Campus). 

For the morning session, three speakers introduced the real case practice in 

Bangkok, Chiang Mai in Thailand and Taichung in Chinese Taipei. Mr  Panom 

Parinya firstly introduced CES Solar Cells Testing Center. He mentioned about the 

trends and information about Solar panels and the services and products of CSSC 

center. Then, Dr Worajit Setthapun from adiCET, Chiang Mai Rajabhat University 

introduced her World Green City in Chiang Mai. She built a Smart Community which 

is self-sustained and students now live in there as a living laboratory. Lastly, Assoc. 

Prof. Chen-Yeon Chu from Feng Chia University, Chinese Taipei introduced his pig 

farm and the smart grid scenarios for self-sustained green community. 

After these 3 speeches, all the participants visited CES Solar Cells Testing 

Center to understand the testing criterion such as temperature, humidity and stability 

etc. for solar panels. When it’s time to close the 3-Day event, the participants 

expressed their ideas and feelings about this event. And they are looking forward to 

meeting each at the event next year. 

 

 

Photo 7. Mr  Panom Parinya introduced the CES Solar Cells Testing Center. 
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 Photo 8. Mr  Panom Parinya introduced the zero-waste house in KMUTT 

 

 
 

Photo 9. Participants took a photo in front of the zero-waste house in KMUTT 
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6. CONCLUSIONS 
 

The workshop delivers the lectures’ research expertise, experiences, and 

consultations, which includes green energy, empowerment community, human 

resources etc. to the participants among APEC regions. After the event, the participants 

could develop the application of smart power management system for domestic 

circumstance and the presenters of the second day also gained more information about 

their project proposal and fixed it better before their final presentation. As for the final 

presentation, each team reported their project proposal for their economies. The juries 

gave suggestions and tutorial to motivate and encourage the team members. All the 

participants gained lots of useful information to disseminate back to their economies.   

On the third day, the forum and the real-site learning discussed about the practice of 

smart power management system software to demonstrate the software at one of the 

demonstration site in Bangkok. It also conducted project experiments and show the 

practice model for disseminating the smart power management system software in the 

APEC region. All the participants of 3-Day Event participated and shared their domestic 

experience so that the smart power management system software could be developed 

and benefit well in the APEC regions. 

Through the 3-Day Event, it disseminated and scaled-up this science-based 

collaboration framework, and also demonstrated and provided practices of the smart 

power management system software to enhance and expand the existing collaborative 

framework which the self-fund project has already built up among the academia, 

research institutes, and private sectors. It also built capacity for the bio-based smart 

power grid and bio-economy issues, and strengthened the connectivity and cooperation 

among APEC economies to strongly build up green growth and sustainable environment 

in the APEC regions. 
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Germany the LichtBlick s IT platform 
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Korea KT s MEG Platform 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

AP 1-12 



55 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

AP 1-13 



56 

 

 

 

Policy recommendation 1 Strategic foreign partnership to 
incubate digital technology based new energy s 

 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Policy recommendation  2 New data based energy service 
industry promotion 
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Policy recommendation 3 On  the  job training program for 
new energy industries 

 
 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 
Policy recommendation 4 Alignment of energy regulation 
and governance 
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Policy recommendation 5 Focused technology and human 
resource development for import substitution in the area of 
energy system manufacturing 
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3-Day Event: Workshop 

Artificial 

Intelligence 
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InSynerger Technology Co., Ltd. 
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Japan 

Global Heat Wave, High Temperatures Swept 
Through Asia, thousands more injured 

Detected a high temperature of 41 C on the 7/23, setting a new 

Economy record high. 

Caused at least 65 deaths and more than10,000 people are sent to hospital. 

Korea 
During the period 7/15~ 7/21, 10 people died of high temperature- related 
diseases. Up to 550 people are sent to hospital 

8/1, Seoul's temp reached 38.8 C, setting a record for the 
economies highest temperature since 111 years. 
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Asia Power Supply Impact by Deadly Heat Wave 
 

 

Japan spot power prices rise to Highest level (July 2018) High 
temperatures have increased the use of Air-Conditioning, 
resulting in tight power. 

According to data from the Japan Electricity Exchange (JEPX), 
the spot price of electricity in Japan has soared by 25%, the 
highest since August 2013. 

 

China (July 2018) 

and held an emergency meeting to discuss the severe power 
supply problem. 

The power consumption of six major power plants in the coastal 
area has reached a new high. It is expected that the peak power 
load will break through again. 
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Top 10 issues Faced by Human Beings in the 21st Century 
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Industry 4.0 ( Hannover, Germany , 2013) 

Energy Management Mode 
 

 

 

 

 

Human Power 
Single Computing 

Power 

 

 

 

 

 

 

 

 

 

 

InSynerger Evolution Timeline 
 

 

 

 

 

10 

New Business Type 
Small amount of diversity, 

Smart Manufacturing 

Energy and resource saving 

 
Calculate electricity fee for each 

production line 

Predict the equipment service schedule 

Energy data collection and management 

 

 

 

 

 

 

 

 

 

AI+IoT Super Power 
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Proven Solution in Hand (10 yrs.) 
 

 
 

 
 

  

Firs
t 

Software RD100 

award From 

Chinese Taipei 

Hun
dred
s 

Cloud platform 

System 

10 Millions 
Field connecting 

Points 

1 Billion 
Data Information 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IoT Architecture 
 

 

 

R&D100 
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InSynerger AIoT Manager 
 

System Characters System Functions 
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Our Mission of Energy Management 
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InSynerger Smart Community 

In-Factory AI Manager 
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Manageme t 

Energy and Resource 

 
 

The 3 Stages of Smart Factory AI Manager 
 

 

Equipment and Machine 

n Management 

Analysis and Warning 

Service 

 
Energy Saving and Energy Efficiency and yield increase 

Predict Equipment
 

Efficiency Improvement       Service Schedule  

Smart factory energy management 

solution 

ISO 50001 14001 Certification and 

CSR written base 

equipment and machines to cloud 

Energy saving and management of 

equipment 

Machine  equipment  AI  patent  build  up Avoid 

equipment out of service and production 

interruption 

 

  
Equipment analysis 

Condition           analysis Life 

cycle simulation 

Visualization of device status 

Equipment failure prediction 

Service schedule suggestion 
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Efficiency Improvement 

Data collection for ISO 50001 14001 Certification and CSR written base 

 
 

  

  
 

 
 

 

 
  

  

   

 

  Air-compression 

management 

Water management   

Air-condition 

management 

Intelligent Video 
Surveillance 

Electrical safety 

AQI management 

Inspection 
management 

 

 
Power management 

 

Demand management 

Indoor lighting 

Renewable energy 
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oard Distribution 

In-Factory System Diagram 
 

Edge 

Computing 

 

   
Gateway Gateway Gateway 

 

 
Gateway 

 

 
Gateway 

 

  
Gateway Gateway 

 
WIFI AP 

 

 
Gateway 

 

 
 
 

Multi-circuit 

smart meter 

 
Wired 

Power 

Management 

 

Three-phases 

smart meter 

 
Wireless 

Power 

Management 

 

Solar power 

converster 

 
Smart meter 

 
Flow meter 

 
 

Smart meter 

 
 

Ultrasonic Flow meter 

 
Multi-circuit 

smart meter 

 

Wireless temperature 

display meter 

 

Environment 

sensor 

 

Mobile internet 

device 

 

 

 

 

 
Main Panel B 

Current Transformer 

 

 
Subpanels 

 

 

 
 

Air compressor 

Motor 

 
Chiller 

 

 
Chiller 

 

  
Motor LED Light 

 

 
Subpanels 

 
Electricity PH Temperature Cod Suspended solids 

 

 

 

 

 

 

 

 

 

 
 

Smart Power Management 
Applicatio 

 
The platform provide multiple fields & real time data display 

statistic reports power consumption and analysis charts for 

electricity management, in order to find out the unknow energy 

lost and reducing energy and personnel management costs. 

Featur 

Real time electricity data collection by every min 

Cloud platform can management the multiple fields by Web APP 
 

Customized Dynamic real-time display (Dashboard) 

 

Display power analysis parameters group such as power 
consumption, real power, virtual power, power factor, three- 
phase voltage and current parameters 

Equipment 

 

 

24 circuit meter 12circuit Harmonic  Circuit 

breaker 

DC meter Gateway 

21 

 

Water Quality 

Management 

  

      

Internet / NB-IoT 

Renewable 

Energy 

Management 

Air-Compress 

Management 

Air-Conditioning 

Management 

Gateway 

Electricity 

Safety 

Management 

IAQ 
Management 

Smart 

Inspection 

Management 

 Ele ct r om agnetic 
Flow meter 

 

Indoor Lighting 

Management 

 

 

 

 

AP 2-10 



70 

 

 

ge 

C 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

   

 

 

 
 

 

 

 

    

 

 

 

 
 

 

  

  

 

 

Energy Management System Electricity (consumption expense), demand management 

2. Smart safety system automatic tripping and production line adjustment 

3. Factory management system Chiller, air compressor monitoring 
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Case Study Renewable Energy Management 
 

 

 

Burkina Faso 

(South African) Solar field 

Implement renewable energy 

management solution to improve the 

system reliability reduce cost and 

increase the power generation 

efficiency 

Combine solar energy and storage 

systems to provide energy 

management information to solve 

power outages and equipment failures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Inverter analysis 
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All-in-One  
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 +100) 

 

ice( 

 

 

 

Through intelligent lighting scheduling and setting for different situation needs, instead of full opening and 

closing to avoiding the lighting waste on way of use 
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Provide scheduled 

 

 

 

Issue 

Community Lighting-Lamp control 

 

Heavy burden of 

patrolling 

Long time to 

repair 

Low efficiency 

eco-light 

 
Repair system 

Problem Solving 
No longer have to patrol, everything is under control by 

management system. 

Notifications and send to repair inquiry as soon as events happened 

to shorten repair time 

Predictive maintenance is available by 24/7 power monitoring 

control to reduce power usage 

 

 

 

 

 

 
Lighting map 

 

Statistical reports 

Function 
 

 

 

 

 

 

 

 

 

 

U             Cases of Smart Lightings 
 

Street Lighting Case University Campus Case Parking Lot Case 

   
 

 

 

80% Energy Saving 

28.6% Utility Bill saving 

1095Km Labor inspection saving         

 

 
 
 

2 kinds of scheduled mode, 3 kinds of real-time control and 4 kinds of 

execution frequency to choose. 

Offers power consumption reports, including historical power 

consumption and energy-saving comparisons. 

Offers diagnoses, including abnormal power consumption, power theft, 

lamp malfunctions, abnormal activation, and abnormal deactivation. 
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Smart Power Management for 
Self-Sustained Green Community 
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     Workshop 

   Practices
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Prof. Dr Enny Sudarmonowati 

Dr Dwi Susilaningsih 
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Sudiyani et al., :5E5nergy Sci and Tech, 2015 
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Source: Annual Report 2016, ESDM  https://migas.esdm.go.id/uploads/post/Laptah-Migas-2017-OK_Final.pdf
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Source: Annual Report 2016, ESDM https://migas.esdm.go.id/uploads/post/Laptah-Migas-2017-OK_Final.pdf 
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PRODUCING BIOMASS ENERGY AND MATERIAL

THROUGH REVEGETATION OF ALANG -ALANG (Imperata 
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Tasks: 

Depository microorganisms

Depository microorganisms

type 

Distribution of identified

isolates 

Screening 

Depository o fpatented

microorganisms 
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-  Enzymatic saccharification and ethanol production from tree

species 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Various pretreatment of OPEFB (using 

and Sugarcane Bagasse Using 

Sulfuric Acid 
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Implementasi Kegiatan 
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Unggulan LIPI 2 
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NaOH Enzyme Yeast water Zeolit 

 

Black liquid Fermentation exess 

Lignin Excess NaOH Xilose Yeast Process Water 

 

 

 

 

 

 

 

 

 

 

 

 

 

ROAD MAP of G2 BIOETHANOL RESEARCH 
RC CHEMISTRY LIPI 
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Master Plan of G2 Bioethanol Centre of 
Excellence 
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-  

-  

-  
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28 

Reference: RGE Updates and Latest News from the Group / Sustainable Operations 

North Sumatra, Riau 
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Scooter Biohydrogen 

SUBSTITUTION COMPONENT CULTIVATION MEDIA OF PHOTOFERMENTATION 

PROCESS FOR LOW COST HYDROGEN GAS BIOPRODUCTION 

................................................108 

IN COLLABORATION with RC EPM LIPI 

and Feng Chia University, ChineseTaipei 

next: cars/buses??? 
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Botanic Garden

Energies Needs: 

Irrigation 

Lighting 

Transportation 

Cutting trees and

branches 

Pumping 

Building

Maintenance 

Collection

Maintenance 

Assessments of Energy Sources at Botanic Gardens [Batam (Sumatera),

Liwa/Lampung (Sumatera), Enrekang (Sulawesi), Cibinong (West Java]: 

Solar Photovoltaic system (Liwa, Cibinong) 

Biomass conversion 

Wind Power [only Liwa/Lampung] 

Hydro Power {Enrekang, Liwa/Lampung] 
96 

Industries

Food

Medicines

Energy

Exotic Plant 

 

 

 
Flora Recov

Reforest,  Re 

ery, Restoration,

habilitation 

  

 

The Tasks of Indonesian Botanic Gardens 
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1. As environment and science education. 

2. More effective as many people visit to Botanic Garden 

3. Reducing operational and maintenance cost 

4. Solving problems in quota of staff recruitment 

4. Supporting SDGs implementation 

 
- In other conservation areas: Biosphere Reserves 
1. To solve energy shortage in Provincial/District areas 

2. Awareness and education on appropriate technology related to 

energy 

3. 

Biosphere, programme conducted in BRs have higher leverage 
 

 

 

 

 

 
97 

AP 3-21 



 

 

 

 
 

 

CIBINONG BG, CSC-BG, Cibinong, 

West Java province 
LIWA BG,  LAMPUNG Provnce 

3D Planning 

Solar Panel and its 

utilization 

Construction Process 
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Irrigation 

for Garden 

 

 
 

 

Planning Education 

port

Solar

energy

charger

plug 

Harvesting 

Solar Energy 
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24 August 2018 , Manado 
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Potential average wind speed 3 6 m/s 

Installed capacity 0.5 MW 

Current applications water pumping, charging of batteries 

Future plans small and medium-scale  
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Potential 

Installed Capacity

Current applications 

4.5 5.1 kWh/m2 daily insolation 

0.5 MW 

rural electrification, water pumping,

telecommunication, solar drying of

crops, solar home system 
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Source: Tribunenews.com 

103 

2 June 2018 
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Estimated capacity 75,670 MW (35,000 MW in Papua) 

Installed capacity 5,940 MW, incl. 229 MW from 

mini/mikro-hydro plants

Current applications Urban and rural electrification 

Future plans Installed capacity to 9700 by 2015 
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Estimated capacity 

Installed capacity

Future plans 

28,100 MW 

1,190 MW 

installed capacity to 5,000 MW by

2014, rising to 9,500 MW by 2025 

Source: Annual Report 2016, ESDM https://migas.esdm.go.id/uploads/post/Laptah-Migas-2017-OK_Final.pdf 
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Source: Annual Report 2016, ESDM  https://migas.esdm.go.id/uploads/post/Laptah-Migas-2017-OK_Final.pdf
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Source: Annual Report 2016, ESDM https://migas.esdm.go.id/uploads/post/Laptah-Migas-2017-OK_Final.pdf 
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Source: Annual Report 2016, ESDM  https://migas.esdm.go.id/uploads/post/Laptah-Migas-2017-OK_Final.pdf
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Source: Annual Report 2016, ESDM  https://migas.esdm.go.id/uploads/post/Laptah-Migas-2017-OK_Final.pdf
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Source: Ministry for the Environment 
 

 

 

 

 

 

 

 

 
 

  

AP 4-2 



113 

 

 

 

 
 

 

 

 

 

 

 

 
 

         
 

 

 

 

AP 4-3 



114 

 

 

 

 
 

 

 

 

 

 

 
 

 

AP 4-4 



 

115  

 

       
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

    
 

 

 

 

 

 

 

 

 

 

 

 

AP 4-5 



 

116  

 

     
   

 
 

 

 

 

Ngatamariki Power Station (geothermal) 
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Photos and info graphics sourced from New Zealand Story Group, www.nzstory.govt.nz 
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Manufacturing   Automotive 
Public

 
transport 

Energy & 

utilities 
Public safety 

Financial 

services 
Healthcare 

Media & 

entertainment 
Retail Agriculture Logistics 

 

 
 

 

 

 

 

 

 

Total: 

 

 

 

 

 

 

 
 

 

 
          

Manufacturing   Automotive 
Public

 
transport 

Energy & 

utilities 
Public safety 

Financial 

services 
Healthcare 

Media & 

entertainment 
Retail Agriculture Logistics 
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Source of Residue Type of Residue 
Quantity

 
  (ton/ha)  

Palm Kernel Shell 1.10 

Fresh fruit bunch Empty Fruit 
4.42

 

(from palm oil mill) Bunch 

Mesocarp Fiber 2.71 

Trunk* 41.07 

Oil palm tree at felling Frond 16.00 

(from plantation) Leaf 7.69 

Other 19.44 

Oil palm tree at pruning (from Frond** 10.40 
plantation) 

* Palm trunks felled once every 25-30 years 

** Consists of the leaf and measured in dry weight 
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Introduction 

Types of waste 

Importance of recycling 

Types of biofuels 

Factors to be considered when recycling 

Selected waste to biofuels 

Biorefinery 

Conclusion 
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World is producing huge 

amount of waste in a daily 

basis.  
 
 

Dumping these wastes into landfills is very harmful  if not disposed 

or recycled in an appropriate manner as they are toxic and may 

cause serious environmental problems 
 

 

This is because of existence of some organic compounds that 

demand excessive amounts of oxygen to degrade. 
 

Moreover, direct disposal of waste without 

assessing its recycling potential may contribute 
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Recycling of waste to energy is one effective way  to 

solve the problem of waste. 

Waste recycling offers many environmental, social 

and financial benefits. 

It also contributes to producing biofuels without the 

need to growing plants (edible or non-edible) or 

converting food (edible oils) to fuel. 

 

 
 

Hazardous 
waste 

rubbish 
Liquid 
waste 

 

Organic 
waste 

Solid 
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Restaurants and beverage shops  generate  huge amount of 

organic waste such as waste cooking oil (WCO), spent coffee 

grounds (SCG), spent tea waste (STW), food waste (FW) etc. 

Their direct  disposal to landfill can emit methane, carbon 

dioxide and   greenhouse  gases  that contribute  to  global 

warming. 

Thus, creating proper waste management plans that are 

consistent with existing regulation is needed. 
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Factors to be considered when 

recycling 

Waste characteristics 

Before deciding the pathway of recycling organic waste, several 

characteristics have to be identified as follow: 

1- Lipids content acid value  biodiesel production 

2- Elemental compositions C, H, N, O, C/N 

3- Proximate analyses Volatile matter (VM), moisture, Ash, 

Fixed carbon (FC) 

4- Higher heating value (HHV) 

5- Scanning electron microscopy SEM (SEM) 

6- Thermogravemetric analyses (TGA) 
 

 

 

 

 

 

Possible biofuels production 
 

 

Biogas (Anaerobic digestion) 

Biodiesel (Transesterification) 

Bioethanol (Fermentation) 

Biohydrogen (Dark fermentation, 

Biophotolysis, Photo fermentation) 

Fuel pellets (Pelleting) 

Hydrocarbons (Hydrogenation)  
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Waste Cooking Oil (WCO) 

Official statistics on the production and consumption of 

fats and vegetable oils are available. 

Nevertheless, actual statistics on the actual level of 

collection of WCO oil is far more erratic and 

inhomogeneous. 

This is due to the absence of appropriate collection 

management system in many economies. 

Direct disposal of WCO to the environment may cause 

serious problem such as polluting rivers, drainage choking, 

propagations of unpleasant smell and bugs. 
 

 

 

Recycling of Waste Cooking Oil (WCO) 

WCO 

Bioga 

 

 

 

 

Biodiesel Glycerin 
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Recycling of Waste Cooking Oil (WCO) 

 

 

Recycling of Spent Coffee Grounds 

(SCG) 
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STW 

Proximate, ultimate and heating value analysis 
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 VM Moisture Ash FC C H N C/N LHV 

TW 64.17 0.1 12 0.2 5.06 0.1 18.77 0.4 48.60 .2 5.43 0.1 2.6 0.1 18.69 27.63 0.4 

FW 36.05 0.3 44.99 0.1 3.88 0.2 15.08 0.3 47.7 0.3 7.6 0.2 2.9 0.3 16.44 15.27 0.5 

CD 66.2 0.1 9.88 0.4 12.35 0.1 11.57 0.1 35.2 0.5 6.2 0.3 1.55 0.2 22.7 8.92 0.3 

Recycling of Spent Tea Waste 

( ) 
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Recycling of Food Waste (FW) 

      

 
 Lipid  Lipids 

 

  

Bio-oil 
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Introduction to biorefinery 

A biorefinery is a facility that integrates biomass 

conversion processes to produce bio-fuels power, and 

added-value products. 

Biorefinery   is analogous  to petroleum refinery, 

which produces multiple fuels and products  from petroleum. 

By producing several products, a biorefinery takes advantage 

of the various components in biomass, therefore maximizing 

the value derived from the biomass feedstock. 
 

 

 

 

 

 

 

Output (Energy/Chemicals/Added-Value products 
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The most important Energy Products which can be produced   

in biorefineries are: 

Gaseous biofuels (biogas, syngas, hydrogen, biomethane), 

Solid biofuels (pellets, lignin, charcoal), 

Liquid biofuels (bioethanol, biodiesel, bio-oil). 

The most important Chemical and Added-value products are: 

Chemicals (fine chemicals, building blocks, bulk 

chemicals), 

Organic acids (succinic, lactic, itaconic and other sugar 

derivatives), 

Polymers and resins (starch-based plastics, phenol resins, 

furan resins), 

Biomaterials (wood panels, pulp, paper, cellulose), 

Food and animal feed, 

Fertilizers. 
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Conclusion 

Recycling is a neccessity to protect the environment. 

Recycling can turn waste into Biofuels and Added- value 

Products. 

Biorefinery is the solution to make recyling a reality. 

Advancement in Conversion Technologies of waste to 

biofuels is an important aspect to produce high quality 

biofuels. 

Techno-economic Analysis and Life-cycle Assessment 

of bio-refineries is needed to penetrate the market. 
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O2O Training Program 

Module 1 
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O2O Training Program 

Module 2 
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Final Presentation 



182 

 

 

Appendix 9 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Team 1 - adiCET Elephant Fuel 

(Thailand) 

Sustainable Waste Management 

to Renewable Energy in Mae 

Taman Elephant Camp 
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tai nable Waste 
Mana ement 

to Renew able Ener g y 
in M 

Asi 

Chiang Mai Rajabhat University, Thailand 

 

 

Sus 
g 

 

ae Taman Elephant Camp 
adiCET Elephant Fuel (adiELF) 

Member: Sataklang T., Sawetrattanakul S., Kaewdang S. 

Mentor: Dr Surachai Narrat Jansri and Dr Nuttiya 
Tantranont 

Asian Development College for Community Economy and 
Technology (adiCET) 

APEC-ACABT YES Challenge 2018 (27 - 31 August 2018) 
 

 

 

 

 

 

 

 
 

Outline 
Why: the problem contexts and project goals 

What: the base of the project 

Where : the scope How: 

the implementation When: 
the time intervals 

Who: the leadership, team and HRD 

How Much: the efficiency of funding and output 

What will happen: the outcome and impact 
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Thailand 

 

 
 

 

 

 

 

 

 

 

  
 

 

1 

The problem contexts and project goals 

Chiang Mai 
Maetaman Elephant Camp 
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Social Sustainability 
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The base of the project 

 

Political 

 

Economics 

 

Social 
 

Technology 

Biogas 

Kudchang  Social 

Responsibility 

 
 

Community 

Regarding 

Environmental 

Conservation 

Waste 
Manageme 

nt 

Community 

Needs 

Eliminate 

The Waste 

Kitchen 

Environmental 
Management 

 
Reduction 

Developme 
nt With 

Stakeholder 

Eco-tourism 

Generate 

Electricity 

CO2  Emissions 

Smog 

Increase 

Tourists 

Local 

Market 
Generate 

Jobs 
Well Being 
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The scope 

Ministry Of 
Natural Resources 

And Environment 
 

Ministry 
of 

Defence 

Chiang Mai 
Forest 

Elephant 
Camp 

Ministry of 
Energy 

Chiang Mai 

Government 

Tourists 

Tour 
Companies 

Kudchang 
Municipality 

 

Maetaman

Elephant

Camp 

Chiang Mai 
Provincial 

Energy Office 

Hotel Community 
Leaders 

Business 

Ministry of 
Tourism 

And Sports 

Chiangmai 
Provincial Office 

Of Tourism And 

Sports 

Worker 
Communi 
ty Store 

Ministry of 
Science And 

Technology 

Ministry of 
Labour 

Community 
Restaurant Ministry of 

Commerce 
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Project Implementation 

The implementation 
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Participation 
Survey 

Plan 
Understanding Policy 

Elephant Dung 

Waste 

Kitchen 

Biogas 

Community 
Electricity 

Food Waste 

Waste Separation   Biogas Digester   Grid Connected Generator 
Designed And Constructed 

Technology 

Biogas Yield 
Evaluation 
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When? 
The time intervals 

 

 

 

 

 

 

 

 

 

 

4 Year 
 

1 Survey and Participation 
Participation Survey, Plan Understanding Policy 

2 Technology Design and Construction 
Data Analysis Design Biogas Digestion Construction 

3 Operation and Adaptation 
Biogas Generator Collect Data Adaptation 

4 Monitoring and Evaluation 

Monitoring Evaluation Economics Environment 
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The leadership, team and HRD 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Maetaman 
Elephant 

Camp 

100% RE 
Green 

Community 

adiCET 

CMRU 

Chiang Mai 
Provincial 

Energy Office 

Kudchang 
Municipality 

Energy And 
Community 

Environment 
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What? 
will happen: the outcome and 

impact 
 

 

 

 

 

 

 

 

 

 

 

 

•Community 

Participation 

•Jobs, Market 

•Green Community Model 

•Eco-tourism 

•Income 15% 

Generate Reduce & 

Eliminate 

•Operational 

•Waste 

Maetaman 
Elephant 

Camp 

Biogas 

Production Farms 

Organic 
Fertilizer 

Local 
Farmers 



192 

 

 

H 

 

 

 

 

 

 

7 

ow Much? 
The efficiency of funding and 

output 
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Sustainable Waste Management to Renewable Energy 

in Mae Taman Elephant Camp 

 

THANK YOU FOR 
YOUR ATTENTION 

 

Asian Development College for Community Economy and 
Technology (adiCET) 

Chiang Mai Rajabhat University, Thailand 
 

APEC-ACABT YES Challenge 2018 (27 - 31 August 2018) 
 

 

Business and Community → Understanding on waste management for green 
community 

Solve elephant dung waste with renewable energy → biogas → 

electricity & cooking (Elephant Camp) → Community Electrification 

Achieve eco-tourism for Maetaman Elephant Camp → 15% Increase Tourist 
→ Income to community and business 

Project 4 years → 300K → 3.3 years 

Model: Eco-Tourism based Self-Sustainable Green Community 
Social 
Economical 
Environment 
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Team 2 - Smart Grid (Viet Nam) 

SUSTAINABLE ENERGY FOR 

RURAL COMMUNITY 
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Kien Giang Province 

Wind speed (m/s) distribution map in Mekong 

Delta based on the  simulation Monthly av
 

(source: MOIT, True Wind solution(USA) and World Bank, 2010) 
 

•   The coastal lines in the height of 80m 
above the average wind speed can be 
reached at rank of 5. 

 

•   The absolute minimum/maximum 
temperatures 

 

•   Rice husk volumes reached 4522,5 tons 
per year 

 
 

data in 2014 ( 

 

 

ation and daily (Source: the rice production statistical 
GSO,2015)) 

 

ace, 

with 

the 

5/39 

deg. 

75-6 m/s. 

sunshine hours 
erage  of daily solar radi 

coastal land 
surf 

rarely exceed 
1 

 

 
 

 
 

   
 

• Renewable energy potentials in Kien Giang province 

Wind power 

potential 

Solar power 

potential 

Biomass power potential 

 

 
 

 

 

 

Monthly average  of daily solar radiation and daily 
sunshine hours 

(Source: the rice production statistical data in 2014 
( GSO,2015)) 

 
 

 
Kien Giang 

Wind speed (m/s) distribution map in Mekong
Delta based on the  simulation 

 

 
 
 
 
 
 
 
 
 

 
The coastal lines in the height of 80m above the coastal land surface, with the 
average wind speed can be reached at rank of 5.75 6 m/s. 

 

The absolute minimum/maximum temperatures rarely exceed 15/39 deg.  
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Microgrid 
controller 

 
 

Wind energy 
 

 
Solar energy 

energy storage 

 

Microgrid system 

 
 
 
 
 
 
 
 
 

Utility 

ata 
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cloud and big 
d 

 

 

 

What is MICROGRID? 

• A microgrid is a small-scale power grid that can operate independently or collaboratively with 

other small power grid. 

• It can effectively integrate various sources of distributed generation, especially renewable energy sources. 
 

 
 

 

 

 

STAKEHOLDERS 
 

 
 

 
 

 

 

cloud and big data 

 

How it works? 

End-users 

Diesel generation 

Microgrid 
controller 

Wind energy 

Solar energy 
Utility 

energy storage 

 

Microgrid system 

LOCAL GOVERNMENT CONSUMERS 

TECH SERVICE 
PRODUCERS 

 UTILITIES PROVI  ERS 
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TECH-SERVICE 

PRODUCERS 

 
 

•   Create more jobs 

Ec 
S 

•   Reduce high cost of 
electricity (35% 

reduction in energy 

bills) 

•   Boost foreign 

investment into the 

area 

ecurity 

 
o
n
o
m
i
c 

Stability 

E m 

 

 

 
THE PLAN 

 
 

 
 

 

 

    

THE BENEFITS 
 

 
 

 

 

 

 

 

 

Meet demands for electricity and provide quality power => Steady Expansion 

Continuous Innovation of Technologies and Sustainable Energies Stage 4 

Enhance and Expand 

Apply Modern Technologies 
Stage 3 

Removal Legacy 
Technologies 

Implement Microgrid and optimize 
management of energies 

Stage 2 

Site selection & 

identify st 

Stage 1 

Evaluate existing infrastructure 
and energy sources 

s 

Introduce Microgrid 

• 
 
 

• 

Enhance standard of living, 
provides additional 40% 

energy utilities 

Establish sustainable energy 
systems 

Allow wider access to 
electricity supplies 

Create more jobs 

• 

Community 

Assurance • 
• 

Energy 
Stability 

Encourage usage of 
renewable energy 

sources 

Reduce expectant 

CO2 emissions by 

18,500 tons per year 

Promote the concept 

of clean energy 

Reduce high cost of 
electricity (35% reduction 

in energy bills) 

Boost foreign investment 

into the area 

Eco 
Security 

ent 
ustainbility 
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Team 3 - Serious About Science (Malaysia) 

Waste cooking oil for production 

of biodiesel and hydrogen 
a renewable energy opportunity for sustainable campus 
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Current Situation.. 

130 tonnes of FOG 

~ $$ 
to unclog 
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Cafeterias in campus (UKM) 

Waste cooking oil 
generated in campus 

19 café 

 

OilAnk® 

 

 

Transesterification Fermentation 

H2 

  

Scientific strategy, Smart monitoring & Smart management 
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The process.. 

+ + 

450 L WCO 
0.1% wt 

45 L alcohol immobilized 

biocatalyst 
OilAnk = 500 L 

OilAnk = 600L 

 

CO  
+ + 

H2 

450 L 
1% Inoculum 

 

 

 

 
 

 

 
80% 

BIODIESEL ~ 360 L 

20%  GLYCEROL ~ 90 L 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 

 



206 

 

 

 

 
 

 

 

 

 

 

 

 

 

Targeted community 
At initial stage, UKM cafes, UKM community 

01 
 

02  

Future 

Concerns 

03 
 

 

04  

 

Business Partners & Key stakeholders 
School of ICT-UKM 

 
 

Faculty of Science-UKM 

 
 

Institute of Fuel cell-UKM 

 
 

Restaurants & café-UKM 

 

 

Transportation Unit-UKM 
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- Successful commercialization in ar 

economy importance 

- Opportunity to prove business/ac 

collaboration project 
 

 

Revenue generation 
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Security 
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health 

 
Climate 

sustainability 
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Year 1 (2018) 

 

 

 

 

 

 

 

 

 

 

 

~ USD 5,800/MONTH 

Market size test on UKM buses @ first year 

450 L cooking oil collected/ day 
360 L biodiesel generated/ day

9000 L biodiesel generated/ month 
108000 L biodiesel per year ~ 23,000 gallon 

25 Buses, 

8 Km traveled * 25 trips = 200 km 

80 L of diesel is needed per bus * 25 Bus 

= 2,000 L diesel 

 
18% biodiesel blend 

= 360 L biodiesel ÷ 25 buses = 14.4 L biodiesel/bus 

 

Year 2 (2019) 
 

Year 3 (2020) 
Investment: USD 127,440 

Annual revenue 

YEAR 1: USD 68,400 
YEAR 2: USD 67,500 

Savings = 20*1.80 
1,260 *12= 1,560 

Total gain from investment = 
USD 135,900 

Year 1 = RM 18,720 
= ~USD 5,620/month/25 bus 

Year 2 = RM 15,120 

 
Total= ~USD 8,500 

Return-on- investment (ROI)= 6.64% 
in the first two years 
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Towards zero-waste sustainable community 

Key promotional activities 

OilAnk  helps  in  achieving  zero- 

waste  campus  goal,  green  buses 

and vehicles, cleaner environment. 

Awareness campaigns in campus

Channels used to promote ideas

Internships 

Timeline of Milestone 
 Hydrogen 

2018 
Idea 

2019 
 

 

2019 

analysis 

2020 

Optimization 

2020 
Scaling

 

Initial stage Second stage Expansion 

 

Reaching 1 year 
objective plan 
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SWOT Analysis 
 

Threats 
• Lack of coordination between suppliers and 

consumers. 

• Can work only if accepted by the citizens 

(UKM student and staff). 

• Low participation levels from citizens. 

• Drop in diesel price 

Strength 
• The necessary sustainable management know-how 

exists. 

• Efficiency improvement of FOG clogs in waste water 

treatment plants. 

• Improve quality of local environment (decrease  car bon 

emission). 

• The application of AI & IoT for monitoring. 
 

Strength 

S 

T W 

Opportunities O 

 

 
Weaknesses 
• Lacking cooperation between 

 

• Increase in diesel price 

• Reduced dependence of petrodiesel. 

• Results in new permanent jobs. 

• Decrease in UKM transportation cost. 

Opportunities political authorities and enterprises. 

• Lacking involvement of private 

persons in most of energy policy 

coordination. 

• Strained budget situation in the 

communities. 

Product Inbuilt

substrate filter 

Reusable

catalyst 

One step Biodiesel

recovery 

Energy

recovery 

Substrate for

biopharmaceutical 

Towards

Industry 4.0 

OilAnk®  

Malaysia 

- UPM Selangor 

Chinese Taipei 

-Sunho Biodiesel corporation 

China 

- Sinopec, Shanghai 

India 

- Bengalore 

UK 

- Green Lizard Technologies 

USA 

- Solfuels, 

Columbia 

- Bioils + Triogroup 

Canada 

-Huiles Biocycle 

Competitive Matrix 

W
e

a
k

n
e

s
s
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Create a base for sustainable 
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Thank You 
Let’s start frying !! 
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Team 4 - Beauty Squad (Indonesia) 

Facial mist from velvet apple 

extract for antibacterial 



 

 

 

 
 

 

 

Achrimidiasti Oktariflani, S.Si (Leader Team) 

(Pakuan University) 

Nadya Mauranti Fachruddin 

“FACIAL MIST FROM 

VELVET APPLE

EXTRACT FOR

ANTIBACTERIAL” 

(Bogor Agricultural University) 

Fuji Lestari 

(Bogor Agricultural University) 

Introductions 
The background that is the basis of our 
project, namely: 

1. Green economy: 

• Sustaining and advancing economic, 

• Environmental, and 

• Social well-being

2.Natural Resources

3.Sustainability awareness 
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WHY VELVET 
APPLE?????? 

Velvet Apple 

BENEFIT THE VELVET APPLE 

Use to bioplastic and 
compost 

Reduces inflammation and 
irritation on the skin 

Stimulates hair growth and 
speeds up healing process 

Helps to prevent premature 

aging and chronic diseases 
 

 
Strengthens immune system 

Reduces stress on 

cardiovascular system and

blood vessels 

Eliminates constipation and

other gastro-intestinal

issues 

Boots red blood cell count in 
body 
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CLASSIFICATION 

Kingdom : Plantae 

Divisio : Magnoliophyta 

Classis : Magnoliopsida 

Ordo : Ericales 
Family : Ebenace 

Genus 

 

DESCRIPTOIN: 

Plant high: up to 20 m or more, Fruit diameter: 5.13-9.88 

cm, Fruit flesh color: Creamy Yellowish, Flavor: sweet. 

 

The Velvet Apple 

IN TERMS OF ITS CHEMICAL COMPOSITION: 
Water content 68.9 % 

Protein content 1.99 % 
Lipid content 0.24 % 
Starch content 14.7 % 

Sugar content 16.3 % 

Total acid content 2.1 (mg KOH/G) 

Vitamin C content 0.15 % 

Carbohydrate 28.03 % 
 

The Velvet Apple 

Velvet apple can be used as a facial mist because 

it has a good vitamin C content for skin

nutrition. 
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PROCEDURE FOR MAKING FACIAL MIST 

Filter again Add some steril water 

Put the 

extract into

a spray

bottle 

217
9 

PROCEDURE FOR MAKING FACIAL MIST 

Supernatant

(extract) Pellet

(filtrate) 
Velvet apple

extract 

Add sterile 
water 

Slice Blend 

Centrifuge 

NEXT 

Filter 



 

 

 

 
 

 

 

2 

ANTIBACTERIAL 
TESTS 

2. Oily 
Skin 

1 

1. Normal 
Skin 

3. Dry 
Skin 

NUTRIENT AGAR 
ADDED VELVET
APPLE EXTRACT 

NUTRIENT 
AGAR FOR 
POSITIVE 
CONTROL 

Skin 
Types 

Result 

0 12 24 36 

 
Normal

Skin

(+Extract) 

 

 
Control 

Bacteria 

Skin Type 
Time (Hours) 
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Result 

0 12 24 36 

 
 

Oily Skin

(+Extract) 

 

 
Control 

Bacteria 

Skin Type 
Time (Hours) 

Result 

0 12 24 36 

 
 

Dry Skin

(+Extract) 

 

 
Control 

Bacteria 

Skin Type 
Time (Hours) 
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TESTIMONIALS USING FACIAL MIST 

USE FACIAL MIST FOR A DAILY 
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CONCLUSION 

SUGGESTION 

Compost 

Pulp Bioplastic 

Moisturizer, Face

Toner, Serum,

and Facial Wash Skincare

product 

Peel 

Seed 
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Team 5 – SENESol (Thailand) 

Participatory P2G 

Electricity Storage 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Img source 

http://101fundraising.org/wp-content/uploads/2014/05/5484651-535312-welcome-word-in-different-languages.jpg 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Oh dear… What are those? 
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Our (human) civilization is 

now heavily depend on 
electricity… 

However, the electricity system 

itself is NOT reliable… 
 

 

 

 

 

 

 

 

 

Electricity systems are NOT Reliable 
Conventional Energy Renewable Energy 

 

• Nuclear Energy, Coal Energy 

• Stable, but Flat and Rigid 

• Uneasy to adjust 

• System take a long time to 

restart 

• Oil Energy: Expensive 

• Nat. Gas: Limited resources 

• Solar Energy -> Night? 

• Wind Energy -> Still Air / No wind / 

Storm? 

• Wave Energy -> Storm? 

• Hydropower -> Drought / Flood? 
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Ooops… slowly… we haven’t even talk 
about the second problem yet… 
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Well… actually we can solve both problems with a single snap… 
just like killing two birds with one stone 
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OK… Let’s see our options… 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Electricity Supply-Demand Pattern 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1. http://www.renewablegreenenergypower.com/wp-content/uploads/2012/04/energySupplyandDemand.jpg 
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Now… how to improve the reliability of the electricity? 

 
Electricity Storage 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Electricity Storage 
Mechanisms 

Peak Shaving Load Balancing 
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Well, batteries are good for small-scale 
storage… However, if we would like to use a 
storage for Giga-Watt scale, we need 
something much better… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Energy Storage Technologies 
 
 

• Small Capacity & 

Short Term: FES, 

SMES, DLC 

• Medium Capacity & 

Medium Term: PHS, 

CAES, Batteries 

• Large Capacity & 

Long Term: H2, P2G 
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Power-to-Gas (PtG or P2G) 
• Converting 

Electricity into Gas 

• Gas can be easily 

stored, fed to 

industry, or 

injected into Gas 

pipe network 

• The gas for storage 

may be Hydrogen 

(H2) or Methane 

(CH4), 
 

Img source http://www.europeanpowertogas.com/media/files/power_to_gas_flowchart.png 
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P2G Applications 
P2G of agricultural wastes Key points 

• Converts excess electricity into H2 gas 

for convenience storage 

• May use agricultural wastes as substrates 

• Can be used in tandem (H2 production as 

the first stage) with CH4 production in 

dual- stage biogas reactor 

 

Image source: 

https://www.chemistryworld.com/news/breakthrough-for-bacterial-hydrogen-production-/3000628.article 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No… 

We have at least 2 options: producing 

H2 gas or CH4 gas 
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Product options 
H2 gas CH4 gas 

 

Dark Fermentation (DF) + MEC Anaerobic Digestion (AD) + MEC 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

Image source: 

1. https://ars.els-cdn.com/content/image/1-s2.0-S0360319916312071-fx1.jpg 

2. https://ars.els-cdn.com/content/image/1-s2.0-S0960148117312661-fx1.jpg 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

For a Giga-Watt scale, electricity from the grid can be stored using this system. 

 
However, renewable energy received the 
most benefits from this system. 
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Sources of Electricity 
The Grid Renewable energy (RE) 

 

• Depends on the source of the grid: coal, 

nuclear, hydro, or other sources 

• Mainly to improve the supply-

side energy management 

• Depends on the electricity tariff & 

pricing mechanism 

• Answer the problem of intermittency of 

RE, such as from wind, solar, etc. 

• Can be used to capture the excess 

electricity only, or to capture all 

produced electricity from the RE 

• Due to the current trend in green energy, 

RE is more preferred for the P2G system 
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Participatory P2G System 
 

 

 

 

 

 

Investors Team SENESol 
 

 

 

 

 

 

 

 
 

 

 

 

 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Team SENESol will manage this 

Participatory Power-to-Gas system to 

up & run sustainably… 
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Agreements & Contracts 

Society 

Biogas Companies Gas Companies 

Electricity/ 
Utility Companies 

Farmers 
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Appendix 14 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Team 6- GCS Project (China) 

Domestic Waste Treatment 

System 

(DWT System) In Rural Areas 
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Domestic Waste Treatment System 
(DWT System) 

In Rural Areas 

Presented By 
GCS Project, USTB, China 

Contents 

1 

Domestic Waste
Situation in
Rural China 

2 

Introduction of
DWT System 

3 

Analysis of DWT 
System Establishment 
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Domestic Waste Production 
 

 

LARGE AMOUNT 

• 0.65 kg domestic waste is produced in rural China per day 

per capita (2017) 

• 600 million rural residents in rural China (2017) 

143 million tons of domestic waste is produced every year 
 

Han Zhiyong, Yield and Physical Characteristics Analysis of Domestic Waste in Rural Areas of China and Its Disposal Proposal, 

2017 

 

COMPOSITION & RECOVERY VALUE 
 

 

Organic 

Waste 60 – 

80% 

• Organic waste (kitchen waste, excrement) 

• Recyclable waste (plastic, paper, glass) 

• Inorganic waste (ash) 

• Hazardous waste (battery) 
 

Organic Waste Hazadous Waste 

Inorganic Waste Recyclable Waste 

 

 
Gao Qingbiao, Classification and Comprehensive Utilization of Rural Domestic Garbage Disposal, 2011 

1 Domestic Waste Situation In Rural China 
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Urgency & Opportunity To Change 

Urgency: Environment & Health Problem 
 

• Polluted farmland and unhealthy agricultural products 
• Contaminated drinking water 
• Spread of pathogens and odor problem 

Opportunity: Central Government Support 

• "No 1 Central Document“ (2017) and “Three-Year Action 
Plan for the Rehabilitation of Rural Human Settlements” 
(2018) promote the management of rural domestic waste 
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2 Introduction of DWT System 

Kitchen Waste 

Organic Waste 

Toilet Waste 

DWT System 

DWT System 
Classified 
Collection 

Treatment Recycling 

Paper 

Aluminum 
Products (can) 

Metal 

Other Metal 

Domestic 
Waste Plastic 

Glass 

Others 
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Treatment: Build Waste Separation Station 

Compress, sell to Paper Mill PAPER 

METAL 
compress and sell to 
aluminum factory 

Fracture, magnetic separation, 
compress and sell 

CAN 

PLASTIC 
Fracture, classified by 

color, and sell to 
glasswork or steel mill 

classified by color, 
compress and sell 

GLASS 

ORGANIC Composted with feces 

Machine 

Color Detection and Separation System packing machine 
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Treatment: Build Waste Separation Station 

Compress, sell to Paper Mill PAPER 

METAL 
compress and sell to 
aluminum factory 

Fracture, magnetic separation, 
compress and sell 

CAN 

PLASTIC 
Fracture, classified by 

color, and sell to 
glasswork or steel mill 

classified by color, 
compress and sell 

GLASS 

ORGANIC Composted with feces 
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Organic Waste Treatment –Future Development 

Biomethane 
Anaerobic 
Digestion 

Gas fertilizer 

Homogenization 

Fecal 
Sludge 

Bulk 
Removal 

Separa 
tion 

Separa 
tion 

Inflammable 

 
Gasification Cultivation Alcohol- 

based fuel 

  
Methanol & 

ethanol  
prepupa 

Fermen 
tation 

Hermetia illucens 

Biochar Cultiva 
tion 

Reclaimed 
water 

Construction 

material Organic Fish 
Fermen 
tation 

Kitchen 
Waste 

Sorting Separa 
tion 

Preparation 
system 

Biodiesel Bio-detergent 
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For Residents: Cell Phone Application 

History Ask for reparation 

Empty the septic tank Notice 

Empty  the garbage 
collection station 

 Customer service 

3 Analysis of DWT System Establishment 
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SWOT Analysis 
 

 

 
 

• Promoting Green Economic Development 

• Profitable Companies and More Jobs 

• Reducing Government Expenditure on 

Environmental Protection 
• Beautiful Environment 

 

 

 

 
Titl
e 

• Low Acceptability 

and Cooperation 

• Production being Limited by 

the Number of Inhabitants 

• Better Health S W 
 

 
• Promoting New Technologies 0Title

 

T 

 
• Relatively Longer Investment 

• Expansion of the System Period 

• Alternative Treatment Systems 

Financial support (lower land-renting
price; lower taxes; price support for
production, etc) 
Publicity and Policy (popularizing
urine diversion toiles; regulation of
garbage classification, etc) 

Government 

Public-Private Partnership 

Enterprise 
Starting money 
Technique people, management
people, etc 

Input 

Local People 
The awareness of garbage 
classification 
Protect public infrastructure 
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Pilot Scheme 
 

 
 

Garbage Classification 
and Treatments Plants 

 

 

White: 
the County 

Yellow: 
Villages 

Pilot Scheme 

Cost 

 

Profit 

 

•  
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THANKS FOR YOUR ATTENTION 
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Appendix 15 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Team 7- I_Mechanics (Russia) 

Smart wind power for biogas 

farms 
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I_Mechanics 
Lomonosov Moscow State University 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FUEL 
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THE PROBLEM 
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OVER 

USAGE OF 

FUELS 

POLLUTION 

 

 

 

 

 

 

 

UTILIZATION OF 

RENEWABLE ENERGY 

SUSTAINABLE 

DEVELOPMEN
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THE IDEA 
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PER ANNUM: 

3bn non food biomass 

403 mln ha agricultural land 

 

 
Great biogas production potential 

 

 
LESS 

2500 tons CO 

4500 tons NO2 

500 tons Soot 

MORE 
60-70 bln cubic meters of biogas – possible 

generation 

BUT Low price of natural gas on domestic market 

High CAPEX 

High transformation costs of existing plants 

Low level of government support 
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THE POTENTIAL 

• Russian biogas 
 

 

 

 

 

 

 

 

 

 

• New opportunities 
 

 

 

 

 

 

 

 

 

 

 
9 

 

 

 

 

 

THE PLAN 

 

START-UP 

PROTOTYPE 

 

 

 
PRODUCTION 

 

 

18 

 

EXPANSION 

 

 

50 

LLC Engineering Center “Progress” 

255 
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THE IMPACT 
 

 
 

-new work places 

-positive public image 

-new investments 

-new collaborations with 

businesses and scientific 

institutions 

-introduction of new eco- 

friendly technologies 

-opportunity for scientific 

and government 

collaboration 

-financial support of new 

research 
 

 

-healthy ecological 

environment 

-community of 

closeminded people 

formation 

-new financial opportunities 

-efficient business practices 

-cost saving 

-possible new markets 
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THE FUTURE 
 
 

 

 

 
Promote 

sustainable 
development 

in LR 

Attracting 
investors 

 

 

 
 

Engaging 
society and 
stakeholders 

 

 

 

 

 
 

Stabilizing 
revenue 
streams 

Additional 
innovative 
features 

 

Increase  

256 



257 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THANK YOU! 
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Appendix 16 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Team 8- AISMART (Chinese 

Taipei) 

Ai smart management in 

agriculture-self sustained biogas plant 



259 

 

 

 

 
 

 

 

 

 

 

 

 

 



260 

 

 

 

 
 

 

 

 

 

 

 

 

 



261 

 

 

 

 
 

 

 

 

 

 

 
 

 



262 

 

 

 

 
 

 

 

 

 

 

 
 

 



263 

 

 

 

 
 

 

 

 

 

 

 
 

 



264 

 

 

 

 
 

 

 

 

 

 

 

 

 



265 

 

 

 

 
 

 

 

 

 

 

 

 

 



266 

 

 

 
 

 

 

 

 

 

 

 
 



267 

 

 

 
 

 

 

 

 

 

 

 
 

 



268 

 

 

 

 

 

 

 

 

 

 

 

RESERVED SLIDES 
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Gas production 
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UV/vis-spectroscopy probe. 

Generator 

Biogas is used as a fuel on a generator using fossil fuel as its primary fuel, 

either diesel fuel or petrol. 

This particular method, The generator uses pure biogas or hybrid system

along with the diesel fuel or petrol 

The reason is that this method enable hybridisation with other fuel and has 

the highest level of efficiency 
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The main scale in Europe 

 
The green electricity project includes purifying about 8,000 cubic meter per 

day (m3/ day) of biogas to serve as fuel for a generation plant with a 

capacity of 252 kW. 

The green electricity would be sold to the grid at a price that is determined 

by renewable electricity auction–market prices. 

 
This system can purify the gas to have 75% methane (CH4) for electricity 

generation or up to 97% CH4 for RNG generation. 

 

Biogas purification system and generator 
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Money flow 

• Establishment period(Building factory and Trial operation) 

• Business activity ($  15,311,860, Outflow) 

• Investment activity ($282,500,000, Outflow) 

• Fundraising ($302,500,000, Inflow) 

• Estimated cash at the end of the period $4,688,140 

• First year of operation 

• Business activity ($ 22,126,217, Inflow) 

• Investment activity (0) 

• Fundraising (0) 

• Estimated cash at the end of the period $26,814,357 
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Appendix 17 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Team 9- Detritus Valore  

(Republic of Korea) 

Valorization of Spent Coffee 

Grounds (SCG) into Biofuels 

and Added-value Products: 

Pathway towards Integrated 

Bio-refinery 
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 of Spe t Coffe  ) in  

Added value Produc towards Integrat Bio refinery 

1 

Outline 
– Background 

– Opportunities of SCG recycling 

– Project details 

• Project objectives 

• Project schedule 

• Project novelty 

• Project management 

• Feasibility of the project 

– Overview of Alternative Fuels Research Laboratory (AFRL) 

– Project parnters 

– Publications and media coverage 

– Video presentation 
2 
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•  Huge amount of waste is generated daily including municipal, food, 

agricultural, and industrial waste. 

 
• Waste contains many organic compounds that demand excessive 

amounts of oxygen to degrade. 

 
• Direct disposal of wastes to landfills is very harmful as they are toxic 

and generate methane, carbon dioxide and greenhouse gases (global 

warming). 

 
• This contributes towards huge financial cost on tax payers who run 

and maintain landfills. This cost is passed to customers via higher 

collection fees. 

• For example, In the UK, a landfill tax (currently around £85/tonne) is levied 

on landfill site operators. 3
 

 

 

 

 

 

 

 
• Recycling of waste to energy and added-value products is one 

effective way. 

 

• Recycling  contributes  to  producing  biofuels  without  the  need  to 

growing plants (edible or non-edible) or converting food (edible oils). 

 
• Coffee is the second largest traded commodity after petroleum. 

 
• Coffee is the second consumed beverage after water. 

 
• Its beverage has many health benefits (reduce the risk of cancer, 

Neurodegenerative disease and cardiovascular disease. 

 
• Due to its refreshing properties, approximately 4.9 billion cups of 

coffee are consumed every day worldwide. 
 

 
4 
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• According to International Coffee Organization, between 2015-2016, 

more than 9 million tons of coffee products were consumed worldwide. 

 
• Coffee industry generates around 6 million tons of waste per year. 

 
• Coffee drink making process, generate huge amount of a valuable dark 

colored waste as 550-670 g of SCG are generated from 1 kg of Robusta 

coffee. 

 
• Moreover, wastewater generated from this industry contains dissolved 

and suspended organic carbon that can be also harmful to the 

enviroment. 

5 

Coffee industry: How big in size!!!!! 

Starbucks ground coffee package size = 6.6*9.9*17,78 cm, 340 grams 

Length of Great wall of China = 21.2 million meters 

Annual coffee production can surround the wall 15 times. 

6 



277 

 

 

 

 
 

 

 

 

 

 

 

 

 

After making
CG, 55-60%
wasted. 

  
 

7 

Coffee machine Coffee drink 

Recycling 

  8 



278 

 

 

 

 

 
9 

 

 

 

 

 

 

 

 
 

 

SCG Bio-refinery 

Added-value product 

Biofuel 

 

SCG 

Bioactive 

compounds 
SCGO DSCG 

Adsorbents 

Hydrocarbon 

fuels 

Bioethanol 

Polymers Compost 

DSCG Glycerin Biodiesel 
Bio-oil 

Biochar 

Fuel 

pellets 
Biogas 

H2 Pharmaceutical 

10 
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Proposed SCG Bio-refinery 

 

SCG 

Bioactive 

compounds 
SCGO DSCG 

Adsorbents 

Hydrocarbon 

fuels 

Bioethanol 

 
Polymers Compost 

DSCG Glycerin Biodiesel 
Bio-oil 

Biochar 

Fuel 

pellets 
Biogas 

H2 Pharmaceutical 

 

 

 
 

Added-value product 

 
Biofuel 
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Project objectives 
and  Schedule 

16 

 
 

 
Biogas 

Production
from SCG 
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To further investigate the potential of SCG into other biofuels and added-value products. 
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Phase 1 Erciyes and Siirt Universities and Siirt Municipality 

• Biodiesel and biogas production (quality assessment). 

– Co-substrates evaluation prior to the anaerobic digestion process (AD). 

– CH4 optimization by co-digesting at different ration and various process parameters (AD). 

• To produce electricity and supply the electricity to battery operated wheelchair of handicapped people 

by collaboration with Siirt municipality. 

Phase 2 Erciyes, Siirt and Yonsei 

Universities 

18 

Project Objectives 
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• This project is 100% recycling project that aims to save 

the environment and produce biofuels and added-value 

products through achieving zero-waste of coffee 

beverage shops. 
• Biogas  enhancement  (co-digestion  of  glycerin  and 

SCG). 

• Findings will be shared with both policy maker and 
market to realize the Project as case of Turkey. 

 
Project Novelty 
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Project 
Management 

Electricity 

20 
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• This project is sustainable due to 3 important factors: 

./ SCG is generated in bulk in a daily basis. 

./ SCG recycling saves environment from harmful emissions 

(landfills). 

./ SCG has excellent characteristics, making it very promising 

feedstock to produce biofuels and added-value products (Bio- 

refinery). 

• Some of these characteristics are its reasonable oil content, 

elemental composition and heating value. 
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Preliminary findings proved the Feasibility and the Promising Market 

Potential of the Project in Turkey as it is a touristic-hub with thousands of 

coffee shops across the economy (Istanbul, Antalya, Izmir, Trapzon, 

Ankara, Siirt etc). 

For this we have achieved the following: 

D Agreement  with  Siirt  municipality  to  apply  the  project  to  charge 

wheelchairs (handicapped). (Confirmed) 

D Positive feedbacks from some companies to commercialize the Project 

products (FazlaG1da company, Istanbul). (Initial Discussion) 

 
Feasibility and Marketing 

Potential 
 

 

 

22 

Project Sustainability 
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AFRL 

24 

23 
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Valorization  of 

spent coffee 

grounds 

recycling ….. 
26 

Project 
Partners 

Published Papers 

Improved 

service and

being green

city 

Being green shop 

and increasing

costumers 

Ge ting more 

attention and

obtaining more

comfortable live 
25 

 
 
 

 
Publications
and media
coverage 
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Technique Forum 

Real Case Practices 
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APEC-ACABT YES Challenge 

Associate Professor:  Andrew Chen-Yeon Chu Ph.D 
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ACABT Long Term Mechanism 
 

 

O2O Education 

Platform 
 

Technical Solution Social Solution 
 

 
Bio-Waste Refinery 

Bio-energy 

(H2/CH4) 

Biochemical 

Biofuels 

 

Business 
Model 

 
Bio-economy 

 

Networking, Platform and Policy Partnership 
website, technology information sharing 

people mobility, such as visiting, exchange program 

regulations, policy partnership 

Training course, Technology sharing and symposia 
Workshop & Short-term training course 

Symposia shift in different economies 

2012 (China), 2013 (Japan), 2014 (Malaysia);2015 (Chinese Taipei), 2016 (Korea), 

2017 (YES in Chinese Taipei; ABBS-KKU Thailand); 2018 (YES in Bangkok; ABBS-Zengzou 

China) 

Copyright© 2018 GEDC FCU All Right Reserved 

Anaerobic Digestion 
 

Complex polymers 
Carbohydrates 

Proteins 

Fats 

 Hydrolysis   
 
 

Extracellular enzyme 

 

Monomers 
Sugars 

Fatty acids 

Amino acids 

 

 

 
Propionic acid 

Butyric acid 

Alcohol 

 
Acid-forming bacteria 

 

Acid-forming bacteria 

H2 + CO2 Acetic acid 
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AP 20-3 



318 

 

 

 
 

 

 



319 

 

 

eserved 

 

 

 

 

Fermentative H2 production 
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Machine learning is a field of computer science that gives computers

the ability to learn without being explicitly programmed methods

that can learn from and make predictions on data 

 
 

 

 

 

 
 

 

 

 

A machine learning subfield of learning representations of data. Exceptional

effective at learning patterns. 

Deep learning algorithms attempt to learn (multiple levels of) representation by

using a hierarchy of multiple layers. If you provide the system tons of

information, it begins to understand it and respond in useful ways. 
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Why is DL useful? 
 

 

Manually designed features are often overspecified, 

incomplete and take a long time to design and validate 

Learned Features are easy to adapt, fast to learn 

Deep learning provides a very flexible, (almost?) universal, 

learnable framework for representing world, visual and 

linguistic information. 

Can learn both unsupervised and supervised 

Utilize large amounts of training data 
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Source: Sten Sootla 
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kWh

kW Image from satellite 
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Our Device for Deep Learning 

HP Z8 workstation 

2 CPU 

256GB memory 

nVidia GTX 1080 GPU x2 

 

Training Parameters 

More than 25000 pics image per year (Satellite 

image one picture per 10 min) 

50 samples per batch (training randomly) otal  
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Mean Absolute Deviation Percent 

 

kW MADP: 8.87% 
 

MADP: 

 

Time step [10 mins] (night data removed) 

 

 

 

 

Time step [10 mins] (night data removed) 
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Licensing Co. 

CHEN Engine 

 

GOV./World bank 

NGO/Investors 

 

 

 

 

 

 

 Fertilizer 

 

 

 

 

Energy flow

Cash flow 
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PILOT PROJECT OBJECTIVES 

To give the model and to introduce the technology of Biogas 
system to Manado City. 

Based on Manado surrounding area with many plantations 
and farming, Biogas is suitable for sustainable renewable 
energy system. 

To give an education facility to university students around 
Manado city who are interest to study about this technology. 

NEP-II Project agreed to fund the Pilot Project of advanced 

Biogas system which result the output capacity 10 kW 

If this project suitable and 

successful, can be duplicate 

or build the bigger capacity  
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Thanks to All Participants! 

 

No Name Gender Economy 

1 Tan-Phat Vo M Chinese Taipei 

2 Delicia Yunita, M.Si F Indonesia 

3 Achrimidiasti Oktariflani, S.Si F Indonesia 

4 Cheng Shikun M China 

5 Huang Xinmei F China 

6 Andrei Holub M Russia 

7 Vasiukov Evgenii M Russia 

8 Prawit Kongjan M Thailand 

9 Alam Surya Wijaya M Thailand 

10 Shalini Narayanan F Malaysia 

11 Peer Mohamed M Malaysia 

12 Tran Duc Minh M Viet Nam 

13 Nguyen Phan Kim Ngan F Viet Nam 

14 Muhammed Rasit ATELGE M Republic of Korea 

15 Thananchai Sataklang M Thailand 

16 Sakollawat Sawetrattanakul M Thailand 

17 Sasiprapha Kaewdang F Thailand 

18 Nadya Mauranti Fachruddin F Indonesia 

19 Fuji Lestari  F Indonesia 

20 Tran Vuong M Viet Nam 

21 Leyi Cai F China 

22 Yahui Huang  F China 

23 Nuttiya Tantranont F Thailand 

24 Namphon Srikham M Thailand 

25 Kyle Lin F Chinese Taipei 

26 Nikannapas Usmanbaha M Thailand 

27 Kalaya Jinliang F Thailand 

28 Tran Rukruam M Thailand 

29 Victor Chung M Thailand 

30 Grey Huang M Thailand 

31 Paiboon  Chanvalaiporn M Thailand 

32 Diana Dosayeva F Russia 

33 Marat Dosayev M Russia 

34 Santi Charoerpornpattanu M Thailand 

35 Chai Sung Lim F Thailand 

36 Athipthep Boonman F Thailand 

37 Natchanan Pitakjiwanon M Thailand 

38 Temduan Sayatanant F Thailand 

39 Kanokchat Buranasiri F Thailand 

40 Jaewon Kim F Thailand 
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41 Peangjai Talalux F Thailand 

42 Pongsakorn Taechakijviboon F Thailand 

43 Neeranuch Rukying M Thailand 

44 Budsarakam Prapatsorn F Thailand 

45 Ekkaphop Ketsombun F Thailand 

46 Supanan Chuboonsang M Thailand 

47 Onnicha Jutarosaga F Thailand 

48 Tula Jutarosaga M Thailand 

49 Nutipon Sriwiangya  F Thailand 

50 Thanchanok Kasorn F Thailand 

51 Pijitra Saelao M Thailand 

52 Naruesorn Anuraksap F Thailand 

53 Chamnan Limsakul M Thailand 

54 Panom Parinya M Thailand 

55 Sakarindr Bhunmirattana M Thailand 

56 Safa Senan Mahmod F Malaysia 

57 Anittha Jutarosaga F Thailand 

58 Claire Chen F Chinese Taipei 

59 Pei-Ying Kwan F Chinese Taipei 

60 Mei-Yi Lee F Chinese Taipei 

61 Abdulaziz Atabani M Turkey 

62 Jamaliah Md Jahim F Malaysia 

63 Yin-Che Huang M Chinese Taipei 

64 Jun Miyake M Japan 

65 Sri Djangkung Sumbogomurti M Indonesia 

66 Enny Sudarmonowati F Indonesia 

67 Laurie Boyce F New Zealand 

68 Chaiwat Muncharoen M Thailand 

69 Jesada Sivaraks M Thailand 

70 Jeong-Hyop LEE M Thailand 

71 Suneerat Fukuda F Thailand 

72 Teow Yeit Haan F Malaysia 

73 Worajit Setthapun (Sai) F Thailand 

74 Alissara Reungsang F Thailand 

75 Kim Anh TO  F Viet Nam 

76 Daniel Scheerooren M Thailand 

77 Paisarn Sonthikorn M Thailand 

78 Shu-Yii Wu M Chinese Taipei 

79 Chen-Yeon Chu M Chinese Taipei 




