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OBJECTIVES

APEC ACABT hosted a 3-Day Event (including workshop, O20 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.



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. 020 Educational Platform: The 020 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
MOOC:s 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 020 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.
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b. Final Presentation of Trainign Program: It was a training competition
program based on a well-designed Online/Offline (020) 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 O20 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 O20 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.



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

Green Energy Policy for Smart Thailand

Dr Chaiwat Muncharoen

9:30-10:10 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

Proposed Energy Innovation Strategies of Thailand

10:30-11:10  Prof. Dr Jeong Hyop Lee

Senior Advisor, Science Technology & Innovation Policy Institute of Thailand

BioHydrogen -A General View and the Introduction of Artificial Intelligence, A
. ) new Method of Study

11:10-11:50 Prof. Dr Jun Miyake

Osaka University, Japan

11:50-13:10 Lunch Break

Smart Power Management

13:10-13:40  |Mr Yin-Che Huang

Intelligence 4.0 planner, InSynerger Technology Co. Ltd, Chinese Taipei

Policy, Research and Implementation of Integrated Model of NRE [New And

13:40-14°10 Renewable Energy for Villages, Botanic Gardens and Other Areas in Indonesia
' ' Prof. Dr Enny Sudarmonowati

Deputy for Life Sciences , Indonesian Institute of Sciences (LIP1), Indonesia
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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 1oT-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)
Introduction of O20 Educational Platform
9:00- 9:15 DrawLotsforthe Presentation Sequence
Announcement of Rules
9:15-9:30 Preparation for Each Team
. ) eam 1
9:30-10:00 (15 minutes presentation/ 15 minutes Q&A)
. ) eam 2
10:00-10:30 (15 minutes presentation/ 15 minutes Q&A)
10:30-11:00 Coffee break
. ) eam 3
11:00-11:30 (15 minutes presentation/ 15 minutes Q&A)
. . eam 4
11:30-12:00 (15 minutes presentation/ 15 minutes Q&A)
12:00-13:30 Lunch Break
. . eam 5
13:30-14:00 (15 minutes presentation/ 15 minutes Q&A)
. . eam 6
14:00-14:30 (15 minutes presentation/ 15 minutes Q&A)
. . eam 7
14:30-15:00 (15 minutes presentation/ 15 minutes Q&A)
. . eam 8
15:00-15:30 (15 minutes presentation/ 15 minutes Q&A)
15:30-16:00 Coffee break
16:00-16:30 |2 9

(15 minutes presentation/ 15 minutes Q&A)

5




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

ravel to CES Solar Cells Testing Center (CSSC) at King Mongkut's University of
Technology Thonburi (Bang Khun Thian)
Introduction of CES Solar Cells Testing Center
Mr Panom Parinya ) _
Mana%er of Research and Development Department; Head of PV Module Testlnﬁ Unit
10:00-10:30 %I]ES : olar Cells Testing Center (CSSC), King Mongkut's University of Technology
onburi

10:30-11:00 Coffee break

Introduction to Smart Community - Living Laboratory at Chiang Mai World Green
City, Chiang Mai, Thailand

11:00-11:30  |Dr Worajit Setthapun

Dean of Asian Development College for Community Economy and Technology
(adiCET), Chiang Mai Rajabhat University

Smart Grid Scenarios: Self-Sustained Green Community in APEC Region

Assoc. Prof. Dr Chen-Yeon Chu

11:30-12:00  |Director of Master's Program of Green Energy Science and Technology, Feng Chia
Universit

Executivg Secretary of APEC ACABT

12:00-13:30 Lunch Break

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

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

9:00-10:00

14:30-15:00




5. SUMMARY

5.1 Day 1Workshop

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 Al 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.

TR

Photo 1. The VIPs, Speakers and Experts attend the 3-Day-Event



Photo 2. All the participantstook photo together for the precious moment. The fifthone from the leftis
the CEO of ACABT, Prof. Dr Shu-Yii Wu. The lady next to himis Ms Kalaya Jinliang from Ministry of
Science and Technology(MOST), Thailand.



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
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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.
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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



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 JunMiyake 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.
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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 | 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 | 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 1/0O relation (Input stimuli and Output reaction) of the whole complex system. | used
deep learning to the complex system based on its whole 1/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 1/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 1/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.
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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, | 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 loT
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 | 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.

18



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 Al

manager.

Smart factory Al 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 Al
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 Al 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' and Dwi Susilaningsih?
'Deputy Chair for Life Sciences — Indonesian Institute of Sciences (LIPI)
’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 loT 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 10T-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-10T is a vital part of Smart Grid. The 5G-10T 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
(IS1, 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, Sl:
ICAFE2017 (Atabani), Special Issue Managing Guest Editor at Waste and Biomass
Valorization Journal (Springer) (December 2017-up to date, S.lI.: 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).
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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.
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5.2 Day2FinalPresentationof TrainingProgram

This project starts from 020 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 Al SMART (Chinese Taipei), Beauty Squad (Indonesia),
Detritus Valore (Republic of Korea), GCS Project (China), 1_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 Al Smart from Chinese Taipei. It introduced about
using Al 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 Al 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 Al Smart is presenting their project proposal

Second Place .
USDS.l 200 r‘ gt

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
Al 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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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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Thai context: Energy goal achievement is

not guaranteed and transition to new
energy system is blurred

Foreign technology reliance without domestic energy innovation
strategies may hamper the deployment of energy efficiency and

renewable solutions

Thai government has adopted several energy
plans, one of which is the energy efficiency
solution that believes to decrease 30 per cent
of expected increasing energy consumption
while another 30 per cent will be replaced by
renewable energies by 2036.

Until now most of solutions are derived from
other advanced while domestically
developed solutions are mostly the lab-scale
and not suitable for industrial utilization

Thailand might achieve the energy target with
imported technologies, solutions and
equipment as they would provide cheap
conventional energy during the
industrialization period.

The whole energy system is locked in the
conventional ener§y system, especially the
single buyer model.
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AP 1-3

Thailand is not ready for the transition to new energy system
with change of regulation and market structure

Global electric power systems are under the unprecedented
set of changes (MIT Energy Institute 2016

growing penetration of distributed generation and energy
storage and more active and price-responsive energy
‘consumers’;

i1) the increasing decentralization of power systems with the \

(2 a proliferation of information and communication
tech s (ICTs) that enables energy to be produced,

{5 the increased interconnectedness of electricity wit
other critical infrastructure such as communications 2
transportation. '

To facilitate the transition to new energy system, various
technologies and new business models are required.

 Itis found that the energy storage can be applied to three
different levels: behind the meter level, at the distribution
level, and at the transmission level

* The energy storage deployed at all levels on the electricity
system can add value to the grid.

* In the new energy system, the customer sited and behind-
the-meter energy storage can technically provide the largest
number of services to the electricity grid at large

* The storage deployed behind the meter is not always the
least-cost option.

* Moreover, the customer-sited storage is optimally located to
provide the most important energy storage service of backup
power.

* Regulators, utilities, and developers should look as far - _ e T
downstream in the electricity system as possible when gl _d -
examining the economics of energy storage and analyzing i — aoliss

how those economics change depending on where energy
storage is deployed on the grid
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AP 1-4

Transition to a new and renewable energy system as wider
system changes because of the carbon and techno-
institutional lock-in

* The current energy system is locked-in as the fossil fuel-based energy systems
have benefitted from increasing returns for long period. Thus market and policy

failures persistently inhibit the diffusion of carbon-saving renewable technologies.

Policies to address the transition to the new energy system require a
comprehensive approach beyond the typical market and system failures as the

sector is challenged by uncertainties combined with the existence of path
dependence on conventional energy system.

* Thai energy system has grown with the single buyer model with the centralized
and monopoly system based on conventional energy sources. The previous

system is now challenged by the energB security and it is required to prepare
toward the new decentralized system_ During the transition Thailand may rely on

foreign technologies as it used to do in the conventional energy system.

* Energy innovation strategies and relevant policy recommendations will be
proposed after the systemic diagnosis of the current energy system and the
critical review of relevant policies of Thailand.

Achievements and legacies of the
«Single Buyer Model»
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W Thai energy policies focused on the industrial

development of the country

* Thai government could provide cheap energies to
companies and households b?( deploying the
foreign direct investment (FDI) that has been
facilitated since early 1960s to drive the economic
development. Despite of two times of the global
energX crises happened during 1973-1975 and
1979-1980, Thailand was one of the fastest

growing economies in South-East Asia in the period EGAT -monopoly of 8l PTT-monopoly oil
of 1985-1994 Power generator and gas

* To ensure the energy security during the economic
growth, Thailand built the energy production and
istribution capacity shortly A few state-owned

enterprises (SOEs) were created; namely the

Electricity Generating Authority of Thailand (EGAT),

for RO“.’EV iﬁner tion, the Metro%olitan Electricity PAE-Praviocial NN ind

Authority (MEA for distribution, the Provincial diaituior and retaes s
Electricity Authority (PEA) for retail, and the PTT
Public Company Limited (PTT) for petroleum and
gas. They are based on the conventional energy
sources.

}:U% The single buyer model, the institutional
foundation of the Thai energy system

» After the economic development expansion,
Thai government could not supply electricity,
oil, and(Fas to meet the increasing energy
demand.

AP 1-5

* The government has been forced to allow the

private sector investment in energy business
which was resulted in the current and new
energy business model called the single
buyer model"

* The policy of single buyer model was

successfu I¥ managed with the monopolies of
gas and petroleum by PTT, of electricity
production by EGAT, and of electr_icit\‘1
distribution by MEA and PEA While these

organizations have provided cheap energies,

they have built vertically integrated

ﬁroduction and distribution systems which
ave been proven and verified in the market
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5% The single buyer model resulted in technology
‘" dependence and a partial success with the middle
income trap of Thailand

Low cost of labor
force el
reproduction // Partial
.// success with
v \‘ middle
M l f \\ i 4
. Monopoly of gl e FDI-based ~.income trap_~
Single buyer electricity : ; o SR
petroleum and % » industrial
model production and =
gas distribution competitiveness
: Technology
Foreign dependence
equipment and |«
machinery

11

KM : . . .
Ut Lacking innovation management and susceptible

" to sustainability

* The single buyer model was implemented
only with the regulation change that has
resulted in strong legacies of the lack of
innovation management of the

16%

government. ] o
« These legacies became known as - .l &

bottlenecks in the deployment process of =~ x4 - "

the energy efficiency program in 1990s. - ” e

» The current energy system in Thailand is
susceptible to sustainability and then the

energy security in the near future C T . s

Thailand primarily depends on fossil fuel » -

together with imported natural gas and .

oil for energy consumption and this is o

leading to non-security, low 1690 1965 20 2005 2010 n

competitiveness, and poor environment.
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New energy system and limitations of
current energy policies

13

<" High competition and market uncertainty, high
< possibility of sub-optimal options and premature
systems locked-in

* Enabling infrastructure of the decentralized system relies on distributed
generation, energy storage and demand response. In addition, distributed
generation facilities may be connected to the %rid or simdply serve a particular site
without feeding potential excess generation into the grid.

* Data science is used to cut costs, minimize risk and optimize investment in the
field of energy sector. Cost minimization with data science is now widely applied
in the energy industry. Investment optimization takes several forms, such as
assisting investors and internal resource allocation. Moreover, data science
contributes to the enhancement of public safety through the provision of better
oversight and monitoring.

* It is expected that the current situation of renewable energy will lead to high
competition and the market uncertainty will be high in the near future. The smart
grid, energy storage, renewable energdy, and electric vehicles, all will lead to the

u

new service business in the energy industry, such as mobile applications, car
sharing, safety system, and energy management system.
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Technological advancement and hence continuous cost
reduction of the new system pave out the road to the system

deployment.
. o Leveled cost of electricity for utility-scale
Index cost of onshore wind, utility power (ranges and average) in 2010 and

scale PV and LED lighting, 2008-2015 2016

2008 = 300
]

e OENO S Wit

2008 3008 2010 011 012 200 1040 M8 W > v 010 208 X0 208 20 20% 00 700 0% 200
Homass .«:Ueﬂ‘l hywﬁm Sainw PV Sofor Therma!  Offshors Wind  Onshors Wed

00@5)9@@
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Not completely coherent and lacking relevant
implementation schemes, comprehensive innovation

strategies needed
[ cnergy pians | targetinzoss | swategy | KeyTechnolooy |

Energy Efficiency Energy intensity (El) reduction El reduction by sectors. Transport, Industry, Public and + EV and Rail
Plan 2015 by 30% Private real estate and Residence. = Industrial specific energy savin
(EEP 2015) EEP execution with 3 strategies of 1) Compulisory = Energy Managemant System (EMS)
2) Voluntary 3) Complement
Alternative Energy Renewable anergy (RE) share increase Target by energy type: 1) Power genaration: ~ 20% of « Electric power genaration
Development Plan to 30% slectricity substitution 2) Heat: - 37% of Feat (Solar, Wind, Municipal Solid
2015 (AEDP2015) substitution 3) Biofuel: ~ 25% of fuel substitution Waste (MSW))
* Heat generation (Biogas, MWS,
Solar)
= Biofuels for transportation
EMS
Power E\o:trlcny from natural gas 37%, coal Smart Grid, EV, Starage, Small Power Producer (SPP) « Electric power generation
Development 23%, and h 20%, Hybrid Firm, etc. {Conventional techrology)
Plan 2015 enargy lmporf. 15%, nuclear power 5% « EMS (Smart grid)
(PDP2015)
Gas Pian 2015 Natural gas usage management and = Natural gas demand reduction in accordance with = Electric power generation
sufficient provision for future demand PDP. EEP & AEDP (Conventional technology)
= Domestic natural gas supply extension & LNG
management

» Infraztructure for LNG Import: gas pipelines, LNG
receiving terminals ete.

Qil Plan 2015 Management of petroleum + EE measutes (EEP) support in the transportation * Fuel for transport

consumption and pravision at the sector (Conventional technology)
optimal level and external risk hedge + Renewable energy (AEDP) promation Bicfuels
+ Fual mix rebalance by setting approp-iate fual price
structures that reflect actual costs (diversify types of
fuels)
Smart Grid 2015 Full implementation for utllization and = Pilot implementation and Infrastructure purchaze = EMS
supply chain localization * Human and technology development in mid and + Digital (loT, Al Big Data,
long term Cloud Computing)
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ot .
‘v Thai energy governance

@ ASSS 1 IWE L
(\ MINISTRY OF ENERAGY

Offfice of the Minister
Governmment Agendies
Office of the Parmanent
Secretary
D.plrtmoén of
Dopartmont of Minoral Department of Enorgy Alternative Energy Enorgy Policy and
Fuels Business Development & Planning Office Public Organization
Efficloncy
Reaponsible for the Adciresses srergy laws and Reaponuible for promoting Res 3 chestmrrnining

Energy Fund
Administrative Institute

Energy Regulatory Commission

17

™' Thailand’s unique integrated energy production and
" distribution system becomes a strong bottleneck of the new
energy system deployment.

Inherited centralized energy
production and distribution
system

L -

T e __——Lack of national ™ ———__ T A
N i Middle income
I8 R innovation management K tra oy

" Technology

dependence " - S = ~
S - — T————  capacity — S

High domestic cost structure and Regulation-based procurement
low system capacity and industrial promotion

Low market affordability

L Inconsistent subsidy for
Globally new Imported energy solutions renewable energy production
technology including smart grid .
development Unsuccessful deployment of
in every six to - decentralized and data -
eighteen _|High risk for energy system science based energy system
months manufacturing - =

BTW standard equipment
manufacturing is possible
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Without specific innovation programs, it is not easy to

explore new businesses since Thai energy market is small.

Large-scale
Traditional
Generation

Conventional Value Chain

Electricity
Retailers

19

Global and Thai stakeholder

mapping
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Global technology and market trend and major

stakeholders

Energy Storage and Smart Grid Smart City,
Battery RE

Electric Viehicles Energy Storage, Smart
Gri¢-Smart City, and RC

Renewable Energy amart Grid Smart City,
Enargy Storage

FPower Transformers Smart Grid-Smart City,
Assel moniloring, RE,
and Erergy Starage

LT EL el =T E =0T RE and Energy Storage
Management System

Smart Grid Srart City,
EME, RE, and Energy
slarage

Power Electronics

Hign enargy
crpacily
Zero Emission

Zero kmission

High enargy
Efficiency

Hizh level of
Cncrgy
managerment
High energy
Efficiency

Key Technology Market Driver Key Players in Global Market

ABB, Panasonic, AESC, LG Chem, BYD, Samsung, and Tesla
PHEV: Volkswagen, BMW, Mercedes Benz, Toyota, and Daimler
BEV Tesla, BYD, Nissan, Volkswagen, Mitsubishi, BMW, Kandi,
Zotye, Ford, GM

Vestas Wind System, Tesla, Enel, China Longyuan,

ABB, CG, General Electric (GE), Schneider Electric, and Siemens

ABB, Continental, Delta, Samsung, GE, Schneider Electric

ABB, Continental, Delta, Samsung, GE

21

Germany: the LichtBlick's IT platform

* The LichtBlick started in 1999 with eight members Now it
has over one million LichtBlick community members of
pure energy generation with 500 skilled employees The

company sales are 2,600,000,000 kwh electricity and 700

million Euros.

* The LichtBlick is leading the radical change of the global
energy system which is becoming distributed and digital.
The company expands its international business for digital
energy solutions and it offers its cloud-based IT platform

SchwarmDirigent® iswarm maestro) worldwide

* SchwarmDirigent® has been in operation since 2010 to
integrate and orchestrate a swarm of more than 1,000
distributed energy resources \DER,, including smart grid,
cogeneration, photovoltaics, wind, battery storage and
electric vehicles. This IT platform will promote the

transition to the new energy systemin
around the world.

* It is found that the LichtBlick has tried to integrate IT

systems of energy service providers on the platform for
the collaboration among international stakeholders.
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ult
- Korea: KT s MEG Platform

* Korea Telecom (KT, is a Korean telecom company It
consumes 25,000 GwH annually The paradigm shift in the
energy industry from government leading energy
production and distribution to consumers and the private
sector leading the open market has provided a new

GiGA energy Manager B GiGA energy Gen

business opportunity for KT Q c;",i";;"” Analysis &
_ | Op,Optimization
* KT has developed a core technology of the Micro Energy l o LitaPesk Control
Grid IMEG: platform with Artificial Intelligence (Al) engine oamiOp. Controll

of e Brain leveraging 5G, BIC (Big data, loT and Cloud) and
Al for total management of energy production,

A\

| GiGA energy

consumption and trade GiGA energy DR GiGA energy Charge
: : KT-MEG Platform
e The KT-MEG platform accommodates GiGA energy Power Demand I | EV Charging Infra.
managers, GiGA energy Gen, GiGA energy DR idemand e Manag. & Trade & Charging Senvice Q
response; and GiGA energy Charge Currently this system (12 . nusiy o8 o g lea
is connected to 226,000 sites in Korea Among them there w* A o Charging Sennce 0

are 8,088 energy managers, 247 energy generators, 619 L
energy DR, and 1,707 energy charger Beside these sites,
there are another 15,525 mobile chargers.

23

KM Thailand could catch up the global technology in the area of power transformers,
but most of the fully used in operation are low.value-added parts of the
biotechnology and most of the value chain of energy storage system and batteries
development are just in the R&D process.

sTIRI

Status of MSW technology | In operation I
| R&D | s woa| Futwe
Thermal conversion
Incineration | 1 o dm |
| Gasificaion Prolysis Pasmaarc | o | [

Status of Biogas technology | R&D

Mechamical
Thermal. AcidAlkaline
Enzyme . . serv Pack

Cedl Marm Modde Pack Battery

~‘ ol Provider®| Assembling ® | Assembling, ©| Wroing o |
| | werviee.

Syviem waes

Couversion
AFF/AF,. UASB EGSB. Hybrid (AFF+UASB). CSIR. - «
Plug fiow_ ABR. ACL MCL

Ic

| Cleaning
Biorubber, Chemical_ Water absorption X .

Air Ingection, Iron aude . °
Commercial
Membrane, Pressure swing . . O Deveicpng @ ®&D

1 l 1
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KM
ot

5TIPI

Alternative solutions and policy
recommendations

25

KM . . . . . . . .

T Without strategic decisions, losing long-term impacts with small change in the

=1 near future and an excessive delay locking out low carbon options and locking in
to the incumbent technology or system by default

\ Focused domestic Alignment of energy Continuous
Energy system ‘ 2 ; HR
manufacturing. | technology . regulation including .
& | development tariff alignment

'Y

Enlarged market

Import substitution | and industrial
. Digital technology-based new demand
Strategic procurement of energy system incubation in New data-based
energy infrastructure * connection with transportation | +  energy business |«
such as smart grid and communication promotion
infrastructures

B

Leveraging mtegratgd domestic Strategic foreign Qn-the-JOb t'ra|n|.ng
energy production and : in partnership with
T U partnerships : ol
distribution system local universities

26
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Policy recommendation 1: Strategic foreign partnership to
incubate digital technology-based new energy({’s)

* In the western advanced _ picking winners by targeting particular technologies are generally
avoided and general frameworks to encourage more sustainable innovation by creating carbon market have
been recommended for the transition to the new energy system The lingering wisdom'is now challenged
because of the lack of resources and urgency. The limited resources may spread too thinly and the hig
carbon price may not enable to develop market viable technologies Thailand may( need stronger
intervention to overcome the double bottlenecks of low supply capacity and market affordability

* The digital technology based new energy system was proposed as a target solution. Thai government may
focus on building the data science and energy service development capabilities, with which various ene
service industries can be promoted. A few strategic international consortia are to be leveraged to build the
&(\)re capacities while the existing integrated system capacity of conventional energy sector can be aligned in

e process

* Thai §overnment,smart grid prot‘%ect can facilitate the strate(efic foreign p?nnership and needs to be aligned
with the integration process of the digital technology-base ene?y platform with other infrastructures of
telecommunications and transportation (German LichtBlick and Korean KT)

* For Thailand to prepare for the new energy sxéstem, it is required to incubate the system outside of the,
conventional energy system The system incubation may be launched in partnership with local companies
such as AMATA, which is now promoting the smart city with focus on renewable energy in the Eastern
Economic Corridor (EEC; industrial estate and this can be designed as a proof of concept for
expansion Energ?( management, smart grid, smart citiesinfrastructure, e mobility and energy storage are
prioritized to build the data capabilities

27

Policy recommendation :2 New data based energy service
industry promotion

¢ The SET-listed BCPG Plc, the renewable power arm of state majority-owned refiner Bangchak Corporation
Plc, has announced that they developed a mobile application _bK which its clients can buy and sell power
they generate in their community without any engagement with the Electricity Generating Authority o
Thailand (EGAT) or other state utilities. The BCPG is now planning to diversify into solar rooftop installation
services and workinF with another SET listed Sansiri Plc to develop a "smart green energy community’
platform and to facilitate the internal power trade with block-chain technology

* The new data-based energy service has already started in Thailand and the efforts of this private sector can
be facilitated with a new program of energy service industry promotion. Three important components of the
gew energwsltem; adequate Infrastructure, data sciences and services can accommodate various new

usiness models

¢ Followings are proposed scenario in the context of Thailand new energy demand and production Rural
electrification and continuous increase of renewable energy can be aligned with the new energy service
promotion focus on distributed generation for rural electrification either through off.
grid or mini-grid systems and the grid integration of distributed generation and storage requires major
technical upgrades and new service models. As the share of renewable energy increases, a decentralized
energy system is promoted to accommodate many energy sources, including the renewable sources with
intermittent production such as wind and solar. The distributed generation, demand management and
%tor.age ceasn all facilitate the increased inflows of renewable generation and cultivate new energy service

usinesses.

28
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Policy recommendation 3 On-the-job training program for
new energy industries

* The specific capacity and skill development is essential to build the digital technology-based energy system,
to promote data based energy services, and later on to pursue the import substitution strategies on energy
system manufacturing However, it is reported that the engineers graduating from local universities are often
not fully qualified to meet the current and future demand of the energy industry. They typically lack the
practical experiences and problem-solving capabilities skills. The gap between supply and demand of human
resources in the energy sector is steadily getting worse in the vicious circle loop. Students after graduation
cannot get the quality jobs in the market Consequently less students are majoring in the energy sector and
hence local universities are losing opportunities to work with industries

* On-thejob proEram is geared to break the vicious circle and to transform into the virtuous circle in the
energy sector Local universities are invited to provide a few anchor programs for the new energy
infrastructure development and relevant energy service promotion. Those students who are engaged in the
Program can be hired by the future energy industry, which will facilitate better qualified students to major in

he energy and the industry-university partnership

* The focused capacity building areas are not only on the service and operation of decentralized energy
generation, storage and distribution systems but also on data sciences and service innovation models
Detailed strategies and programs of the various capacity building need to be designed in due courses in the
context of Thai universities which are lacking domestic industrial partnership and partly dominated by
foreign journal article publication orientation

29

Policy recommendation 4 Alignment of energy regulation
and governance

* As the new energy infrastructure and industry are cultivated in Thailand, a few of
regulations such as en_er§y market transformation for diversification, incentive schemes
of differentiated feed-in fariffs and standards for interconnecting distributed energy
system need to be aligned. Increasing the number of sites of electricity generation
requires a degree of energy market diversification which will be linked to energy market
transformation.

A set of incentive schemes may promote distributed generation by establishing
differentiated feed-in tariffs for grid-connected renewable energy sources and ensure
that utilities will accept the excess power from distributed generators and make it
available to the local network It is also necessary to set standards for making sure of the
interconnection requirements to reduce technical and legal difficulties associated with
feeding electricity to the grid. This will make entering the energy market more enticing to
private entities and cooperatives.

* Since Thailand energy governance is fully or heavily state-controlled, institutions and
policies must be overhauled to support the participation of local governments,
community cooperatives and private businesses in electricity production and distribution.

30
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Policy recommendation 5 Focused technology and human
resource development for import substitution in the areaof
energy system manufacturing

* In the diagnosis of Thai energy sector in Section 3, the energy system
manufacturing such as inverters, modules and batteries, was not targeted
and the standard equipment manufacturing like transformers, switches,
cables, balance equipment, and others was proposed.

» After Thailand has a certain level of market demand for the new energy
system, then unigue solutions and systems to meet the market demand
can be developed with 1;sfpecifically articulated programs until Thailand can
develop and produce affordable products and services. These products may

firstly target the domestic market import substitution and later can explore
neighboring markets.

* Multi-year technology development programs and high caliber engineer
programs are to be designed in advance to effectively and efficiently

coordinate with the process among companies, research institutes and
universities in Thailand.
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InSynerger Al Manager

“Smart Energy Management “ ’

Present by: Michael Huang

o
o \/ a AR®
InSynerger Technology Co., Ltd. = _InSynerger

Synergize your Factory and loT with Intelligence

" =9
v :ﬂt Synerger 2
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Global Heat Wave, High Temperatures Swept
Through Asia, thousands moreinjured

* Japan

« 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.

=
S '.':fjm\'ymerycr

WARNING

Continued H1 gh Temperature

L/ "
'.':ﬁ: Synerger
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Asia Power Supply Impact by Deadly Heat Wave

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

» According to data from the Japan Electricity Exchange (JEPX) |IH

2
the spot price of electricity in Japan has soared by 25%, the MJ | | :
highest since August 2013. WW Lk M‘ ol

» China (uly 2018)
* The Hunan Province suffering ‘very severe’ power situation
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.

o InSynerger

Top10issues Faced by Human Beingsin the 21st Century

s ENVIRONMENT
POVERTY
TERRORISM & WAR

DISEASE
s EDUCATION
DEMOCRACY

Source: Richard Smalley, 1896,

8 7 InSynerger
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Industry 4.0 ( Hannover, Germany , 2013) &%
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¥ InSynerger AloT Manager
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Saving energy is everyone's
résponsibility

Global warming mission
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The 3 Stages of Smart Factory Al Manager

Equipment and Machine N, Analysis and Warning
Service

IManagement

. - . Predict Equipment ]
Energy Saving and Energy  —_ X Efficiency andyield increase ~ - auip —
Efficiency Improvement — —— _Service Schedule —

. : f Machine equipment Al patent build up Avoid

+ Smart factory energy management equipment .and machines to cloud equipmentqoﬁt of ser\’/)ice and pro%uction
solution Ene_rgy saving and management of interruption

+ 1SO 5000114001 Certification and equipment

CSR written base

: N
° : & <.
i i, THTHE [ _
L Production
Equipment
Equipment analysis
« Condition analysis Life Bquipment failure prediction
« cycle simulation Service schedule suggestion
‘:: I';;';erger « Visualization of devicestatus .
|

Smart Factory Al Manager — Stage |

Equipment and Machine

Management Y/ 4 service

Provide comprehensive Energy Manage Solutions as smart factory base, achieve Energy Saving and
Efficiency Improvement

Intelligent Video
» Data collection for ISO 50001 + 14001 Certification and CSR written base Surveillance

Water management | ([ o Electrical safety
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Power management Inspection
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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.
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Energy Management Solution
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Demand Management

Visualize current electricity demand and the forecast alarms Real time Pemand Pata Display/ Prediction Flecticity Cansumpiio

. . . .. . L History Chart
Provide optimal dispatch decisions and contract capacity for o ————— 0 e e o 4y
electricity use, to help companies effective manage and Al = T e e 7
control electricity demand - — s o res—

Daily sending demand statistics reports and ysis S ]])emand Repmn of I))a.y~Weehly. Ycar r Consumption Analysis Chart

the optimal demand capa EELEDEP TSR TTTITSS T P

Set demand overloading (80%)and abnormal alarm, and
)| uninstall feature on H1vh power consumption equipment (9
high, non affect plOdLlLthll)

Smart anal rease the accura dict the power Through the analysis to known the maximum electricity demand.
demands According to the analysis data to Implements the start-stop strategy and controls the maximum demand within a reasonable
target range, customer can reduce the demand elecmclty consumption by 12. 3%(Avg)
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{ 1910 controller Harmonic 5 circuit 12 circuit Gateway } 2
In

Synerger

Case study: Smart Power Management for
Viet Nam Factory
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Renewable Energy Management
EI System Interfad:

Renewable Energy Information

Renewable Energy EQuipment Iniovmahgg
63 owi 1] u

543 } 4300

Collect renewable energy power generation data collaboration
and integrate with WW major inverter brands Supporting
multiple communication technologies

Remotely monitor the power generation efficiency of each field

: L] 3 . .
All-in-One DC 1. circuil - ]
- Detector Irverter — 0 Meter ol
'-':v"j" Synerger -

Case Study : Renewable Energy Management

Burkina Faso
(South African) Solar field

e Implement renewable energy
management solution to improve the
system reliability - reduce cost and
increase the power generation

efficiency -

» Combine solar energy and storage : 8 339
systems tO_ prov!de energy e ——— - -
management information to solve B —— et N :
power outages and equipment failures. . ws e ”I”" o

7 S I
InVe—-ngr—analy.s'is—
atr
‘s InSynerger 25
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Indoor Lighting Management

Application:
* Switching lights, effective control of indoor illumination
* Reduce energy and manpower waste.

¢ Remote manage the lighting status, and provides a
bright and energy-efficient operation mode.

[ Feu ||

Upport various A owes ey ges (U gORE pame [[emE Qunm Twm
) 1 o ) L

situation lighting contlol
o gy T

Real Time Situation Display Ere:ils:;;es :.:‘gfhtnng';a‘;\nd ‘Carbl ‘::;

) Daily, weekly and monthly three schedule customization ineer s M 1 .| Smart Scheduling Management

_modes

Calculate electricity expense and compare with the
electricity price with pervious months and same month last

year

o el am

7/ -0 control il "ﬁ:mmq 12 circuit Gtrway
l/

InSyneryer

26

Case Study : Smart Lighting Management

Town offI€ef +100)

Issue: lighting waste, increase operating costs.
» 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

— =i o W 1560°60%4 System Lighting Control
AN EEN BizE | 2un Hd N B W 75%120°30*2 fraend Vit ot Bach and 1
SHE s I 1 fezsm W TR4060°4 s vty Appicsten
EEER A il B T860°%0°2 — ._1

T8*120°60*3 /'\ ) o v L
B8 TH N T5'120°60°2 (M ™ 1 B g
HEEn ::l: \, ?I s Hl
f’]’*g Public Area /'\ \\‘\ F o ;.;:;A'.
et i , O o
. [ N | i | I | ] i P '. > h-_,' yaeryes K .
: g i
m . il S ‘, »
M0 BN e B b —
RN P Y Phigsp
Ol
LN 3
“Ammm
27 ’-"' -nnv-rnwgu-‘
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Community Lighting-Lamp control

ISSU¢
Heavy burden of  Long time to Low efficiency A a0 0 0 -
patrolling repair eco-light Repair system =
- v j1 = ﬁ
Problem Sojlvi B
.Problem Solvmg 9y S .
| . v u e P . z
No longer have to patrol, everything is under control by 0 ‘ oy 2’5’3’«::': = =
management system. e it i =
» Notifications and send to repair inquiry as soon as events happenech > } s me u om
to shorten repair time s
» Predictive maintenance is available by 24/7 power monitoring ; : : | )
. f L p— ;o E—— | pe BT
= Provide scheduled control to reduce power usage oo~ " IR [ tevss e amnon| . @ seiie
I uncliion -~ '-__ '::,. wacAcRG 4 o ey 1§ ..::::’:
 al P s PE $ 4 L
Function B s -
- NP "‘: n e e COR 12 5
2 kinds of scheduled mode, 3 kinds of real-time control and 4 kinds of P e ; g = 2
¢ i » e e e . R | e e o o sl
execution frequency to choose. b 18 ' i
Offers power consumption reports, including historical power - P ol - ' )
consumption and energy-saving comparisons. L e SR "é
Offers diagnoses, including abnormal power consumption, power theft, g 3 PR ey L __'—

1 ‘:Ibnb'rrlﬁlrmfms abnormal activation, and abnormal deactivation.

Street Lighting Case

1553

BN K R NIE % %

Cases of Smart Lightings

University CampusCase

Parking Lot Case

80% Energy Saving
28.6% utility Bill saving
1095Km Labor inspection saving

-
' Im\')'m'mcr

73




Smart Power Management for

'.':ﬁ/;yncmcr

Self-Sustained Green Community

74
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Workshop

Practices

75



AP 3-1

LEMBAGA ILMU PENGETAHUAN INDONESIA
(INDONESIAN INSTITUTE OF SCIENCES)
LIPI

e
POLICY, RESEARCH AND IMPLEMENTATION OF
INTEGRATED MODEL OF NEW AND RENEWABLE ENERGY

FOR VILLAGES, BOTANIC GARDENS & O HER le
INDONESIA st

Prof. Dr Enny Sudarmonowati

(Deputy Chair for Life Sciences, Chair of APEC, .'
Biohydrogen - Indonesia Branch) and 2k .

Dr Dwi Susilaningsih

(Senior Researcher of RC Biotechnology; Co-
Chair of APEC Biohydrogen- Indonesia Branch &

OUTLINE

LIPI

( {1.BACKGROUND )

[I. INDONESIA'S POLICY: NATIONAL GRAND DESIGN
OF ENERGY AND RENEWABLE ENERGY (NRE)

“111. RESEARCH STATUS OF NRE AND ITS
DEVELOPMENT

NRE

V. IMPLEMENTATION NRE IN VARIOUS SITES "\
/COMMUNITY )

V. PROBLEMS FACED AND POSSIBLE SOLUTIONS)

www.lipi.go.id
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BACKGROUND w

A
* Indonesia is rich of natural resources,

biomass, rich of resources, rich of traditional
knowledge.

* Depletion of fossil fuel and natural resources
* Uneven distribution of electricity access
* The improtant role of sustainability science

* Shifting paradigm: conservation area as a

www.lipi.go.id

Potency of lignocellulose waste biomass $
in Indonesia: agriculture and oilpalm w7

Biomass Waste Bioethanol Bioethanol from Total Potency
- quantity produced hemicellulose bioethanaol
{million ton)* | from cellulose | (million ton)*#* {million ton)
(million
ton)**
Ricestraw  [ECES 0,79 0,36 1,15
[Ricehuskc — [EET 0,56 0,23 0,80
0,51 0.07 0.03 0.09
bunch 7,44 0,90 0,50 1,41

* 1/3 from total waste potency in 2014, **calculation was based on Badger (2002)

www.lipi.go.id




OTHER POTENTIAL RESOURCES: biomass of Indonesia:
146.7 million tons/year, equivalent to 470G]/y

* Other than agriculture waste .
N S T [T

Rubber wood Sumatera,
Kalimantan, Jawa

Logging residues Sumatera, 4.5 19
Kalimantan

Plywood and Sumatera, 1.5 16

veneer Kalimantan, Jawa,
Papua, Maluku

Sawn timber Sumatera, 1.3 13

residues Kalimantan

Coconut residues  Sumatera, Jawa, Shell: 0.4 7
Sulawesi Husk: 0.7

www.lipi.go.id

BACKGROUND (2) $
Energy Problem and Security

Energy - problems in Indonesia:

While potency:
Energy fossil, Biomass, sea, solar, geothermal

LIP]

1. Availability
2. Access
3. Efficiency

G Proyeksi Kebutuhan Energi Nasional menuju tahun 2050 @ Myl
- Corhemi
S Kebutuhan ensrgl @ Vb
1. Energy Security 4 e e S
2. Energy Equity ;
"
3- Energy pe ’2040 I” Proyeks: selutunan sampal
Sustainability @D %o/ A e pesa
’
T o
= ” 1. Nabutuhan Persektorn industri, Kelstrian, tecsebut
1. HOW tO lncrease energy 20.10 A hanwfdmrv"l\lh:m‘; peckantoran
AP ., Zonasteu sres stavdecrah yang
1 eflClenCY- 3 m‘?:::a financing, regulsy, peran |
" | 2. Develop environmenta!!y s e v
LN . . .
| frendyenerey  KorsliiM@#erial & Energi LIPI (2077) |




Priority Programme on Energy and Manufacture

Local natural resources-based Self
sufficient Energ LIPI

J For households ' 4 For Industries _
— - 2 =
I - N

For remote areas Optimation existing energy

- ﬁDUI‘CE s

Even energy distribution. (Multi function utilization }

Optimation of existing natural (waste processing and Energy)

resources based energy. L) )
\ Integration system. K
sis A =
e T Energy convertion
FE Technology.

Integration

system Energ'f Material
| technology

& % Material Technology r

Engineering Technology

POLICY: evolution of policy related to biomass $

from 2005-2014: 9 regulations LIPI
Presidential Regulation no. 5 on e To set energy diversification targets for 2025; including
Energy Policy, 2006 5% biofuel, and 5% geothermal and other renewables

such as biomass
s To set an energy conservation target of reducing energy
intensity by 1% per vear

Ministerial regulation No. 27/2014 e Increase the portion of renewable energy to at least 23%
by 2025 and 31% by 2050
e Utilization of biomass 15 focused for electricity and
transportation

e  Using feed-in-tanff for the renewable energy
e To encourage government and pnivate companies in

using biomass and biogas as fuel of power plant

»  To increase the electricity tariff from biomass fueled

power plant

www.lipi.go.id




Indonesia’s Grand Design on New
Energy and Renewable Energy: 2017-2045 1.iri

"~ PENCIPTAAN DAN PEMANFAATAN ENERGI BARU DAN TERBARUKAN

TEKNOLOGI
SUBSTITUSI BAHAN
BAKAR

Teknologi

| pendukung
konversi ke bahan
bakar gas (BBG)

Pengembangan
komponen
konverter kit

Y

KEMANDIRIAN
TEKNOLOGI
PEMBANGKIT LISTRIK

Rancang bangun

PLT panas bumi

PLT bioenergi

A\

(biomassa, biogas,
biofuel) massif

TEKNOLOGI
KONSERVASI ENERGI

\ 4

Bangunan hemat
dan mandiri
energi

Teknologi
komponen listrik
hemat energi

AP 3-5

TEKNOLOGI
KETAHANAN,
DIVERSIFIKASI ENERGI
DAN PENGUATAN
KOMUNITAS SOSIAL

Teknologi

pendukung EOR

Teknologi

Y

pendukung clean
coal

www.lipi.go.id

Programmesql

-

@ Commercial-based: ABCG !!!

+ Private entities are expected to play a major role
in its development

+ Government will support the pilot projects, such
as solar photovoltaic for urban area

www. lipi.go.id


http://www.esdm.go.id/

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

AP 3-6

Renewable Energy Development Programmes;,

Non Commercial-bagask—

- Government will assist the interconnection of small and

| medium renewable energy power plant to PLN’s (state-
owned utility company) electricity grid: electricity
purchasing tariff from RE power: 80% from PLN local
production cost 2 connected to medium voltage; and 60%
for low voltage

www.lipi.go.id

Source: Annual Report 2016, ESDM https://migas.esdm.go.id/uploads/post/Laptah-Migas-2017-OK_Final.pdf rﬁ
https://www.esdm.go.id/
Renewable Energy Development Prograim,
e
~Non Commercial-baSeca

CF Yy WAPIF W ITITWTWITEe VI ve 'Y |\t ww ¥

based on renewable energy - locally available to fulfill
basic energy needs as well as productive activities.
Approx. 70,000 villages in Indonesia, 45% of them are
located in remote areas: 6,200 villages have not been
supplied with electricity



http://www.esdm.go.id/
http://www.esdm.go.id/

NRE: solar, wind, wave/current, bioenergy: applied in
i
t

Indonesia from the west (Aceh Province) to the eastern par

(Papua Provinsi) of Indonesia = different LIPI

types depending onlocal condition an , .
principles
« BIOENERGY: Bioethanol; Biodiesel; BioOil; Biogas;
Biohydrogen

FEEDSTOCK/RESOURCES (at least 4 categories)

* Plants (including engineered plants): food crops, energy crops,
forest trees

» Microalgae; Microorganism (including:engineered ones) in
supporting biorefinery

www.lipi.go.id

RESEARCH on NRE: including: socio-economic-culture p
studies > sustainable science: multi disciplines g
BY LIPI's RESEARCH CENTRES LIP]

Mainly: at least 6: RC Biotechnolom
Biology, RC Chemistry, RC Electrical Power an
Mechatronic, RC Electronic and Telecommunication, RC
for Economy.

Other institutions:

- Research institutions/universities: BPPT.
UNAS; Univ.of Sam Ratulangi,

- Private sectors/state owned company: estate crop company
(oil palm), PLN, PERTAMINA

- Research centres of ministrial: Ministry of Energy and

i N : LG www.lipi.go.id
t-. b b ‘L}--‘ = o



Science and Technology Research Partnership for Suitaina

Iq‘i AP 3-8
Development {SATREPS) = continuation from previous

LIPI
programmes

Br

SATREPS is 2 JST and JICA program - "y,

for research projects targeting global issugs ‘ _u'i__‘

involving partnerships between researchels
in Japan and developing countries

@ About SATREPS
a 3 ét\e!

FY 2013-2018
Innovative Bio-Production Indonesia (iBiol) : )) KOBE

[ 1P} Integrated Bio-Refinery Strategy to Promote
Biomass Utilization using Super-microbes for Fuels

and Chemicals Production

UNIVERSITY

www.lipi.go.id

Main Acivities & Indonesia Team for Bio-Refinery Research $
LIP]

[1] Establishment of pretreatment protocol

[2] Screening of degradation enzymes for ligno-cellulosic

[3] Microbe breeding for chemical and fuel fermentation

[4] Establishment of efficient separation technology

[5] Challenging of chemical synthesis of bio-based polymer from separated chemicals
[6] Feasibility study of integrated process

[7] Promotion of bio-refinery platform into industry ect.

SATREPS PROGRAM: 2017-2020
PRODUCING BIOMASS ENERGY AND MATERIAL
THROUGH REVEGETATION OF ALANG -ALANG (Imperata
cylindrica) FIELDS): sorghum, planted in several areas:
Cibinong West Java, Central Kalimantan and Nusa
Tenggara Timur Province

www.lipi.go.id



INDONESIAN CULTURE COLLECTION (Ina-CC )= international | AP3-9
standardized facility, depository for living
microorganisms = inaugurated in 2014; 51 new species found by

LIPI scientists
725 strains yeast

350 strains fungi

89 strains bacteria

110 actinomycetes

380 species microalgae

FEEDSTOCK: improved plants clones:
cassava = for community: bioethanol




FEEDSTOCK: TREE SPECIES vs A
genetically improved = irradiated or ’
genetically engineered LIPI

A
- Ethanol production form transgenic A. mangium over-expressing
xyloglucanase gene
- Production of ethanol from transgenic sengon over-
expressing cellulase gene

- Producing Bioethanol from Shorea uliginosa Foxw. by Enzymatic
Saccharification and Fermentation (collected from GSK-BB
Biosphere reserve, Riau Sumatera)

- ENZYMATIC SACCHARIFICATION and ETHANOL PRODUCTION of
XYLEMS from CIBODAS BOTANICAL GARDEN TREES

- Enzymatic saccharification and ethanol production from tree
species

Roadmap Bioethanol from biomass waste $

(RC Biomaterial LIPI): Centre of Excellence for
- 2018: Scale —~up

LIgl‘IOCElU"OSE pretreatment LIPI

using di ‘
(LH ’ :

-2015: pretreatment of CaPaClFV 10 !(8 per

sugarcane bagasse biomass day; Financial

optimation using LHW anal\/SiS Of

reactor and arganic acid; . -2019:

utilization ef cissolved hiomass -

xilose fraclion yielded from Cpretreatment Appllcat_lon of

acid catalyst prelreatment e 'biorefinery

>016- 2017: process of

: Pretreatment of IlgnOCEHU|OSE concept on

Qil palm branch waste il bioethanol

biomass optimation using Pretreatment of Oil using by prOdUCt roduction in lab

microwave and organic ‘palm branch’ waste of xilose and P uction in

acid; Pretreatment of biomass optimation lignin scale.

sugarcane bagasse biomass

eptimation using LHW “using LHW reactor

reactor and organic acid _ and organic acid;
and surfactant ‘ isolation and
. 7 characterisation of
; side yield of

saccharification and
fermentation of lign

Various pretreatment of OPEFB (using Organic Acid in Pressurized

www.lipi.go.id



Challenges in pretreatment g’*”‘”

experiments LIPI

ACCHARIFICA AN A > REQUIRED ENZYME - CHALLENGE:
CHEAP ENZYME SHF-SSF; OPTIMATION.OF FERMENTATION: RC Chemistry LIPI |

Effectivity in degrading lignin and hemicellulose

To obtain cellulose with specific character = e.g.
crystalline and amorf

* Recycling used chemicals - affecting techno-
economy analysis

* Considering environmental aspects 2 waste
analysis

~ Alvira et al, 2010 Biores Tech
A BF S <

;‘

www.lipi.go.id

| .
OIS SSAERGA 1LMU PENGETAHUAN INDONESIA
(INDONESIAN INSTITUTE OF SCIENCES)

PILOT PLANT BIOETHANOL 2no¢
RC Chemist LIPI— KOICA E

o ——

\
.........



G2 Bloethanol from EFB at RC Chemlstryg *3»

NaOH Enzyme Yeast water eolit LIPI
TKKS l

= " W
Saccharificatio e e
< Distillation &

Pretreatment n& : ; EtOH
: Dehidration
fermentation

—_— e —

( Black liquid Fermentation exess |
I
I
1

DHCESSW |
Lignin Excess NaOH Xilose Yeast Process Water

2008-2010 2011-2014 2015-2017 Mandiri
Kompetitif LIPI PN &8 dan SINAS Unggulan dan 2018-2019

.

*Pretreatment NaOH — Bioethanal 99 5%

*Pretreatment - o s 40 .
bench scale, pilot plant * Co-product

P P * Reuse NaOH O-profuic

Ikalifacid, | | epr s T
it 'fa‘_:'!d' i!h scale *Saccharification & " . utilization
*Saccharification & * xilitol, gluthatione .

=Pilot plant

fermentation, lab fermentation, pilot * Reuse water .
Implementation

skala " plant .
: * Biooil
~ +Ethanol Fuel Grade o100

ROAD MAP of G2 BIOETHANOL RESEARCH -
RC CHEMISTRY LIPI

1 1D1
{ ‘ ’ ’ Collaboration in pilot plant
A RS e iy *' establishment based on I
specific feedstock

Candidate: ST
Centre of
Excellence of

- Running pilot planﬂ

- System Modification \
- Patent

- LCA Concept \

2017

2019

2018

Trial on modified system
Technoeconomy
analysis

Scale up industry

Linked with LIPI’s Strateglc

Improvement in control system Plan: Manufacture engineering

2015 .~ Exploring collaboration
e (varios types of biomass) Gol Program Nasional:
Workshop on Bioethanol Energy Security, renewable

= Optimation
© of pilot

. plant

s energy
! ~ wWww.lipi.go.id




Master Plan of G2 Bioethanol Centre of

i
Excellence LIPI

‘ Trial E20 .

- Economic Scale up
- Trial of E5

Process Efficiency
By product xylitol
- QGreen process

2032

2026

-Trial E10

-Bioethanol purification
and techno economy
-By product: gluthatione

2023

Collaboration on pilot plant

5017 / development on sepcific
- feedstock

» Running pilot plant
By product

R R R
[\ N ‘V”'-F"'

-

BIOGAS including from biohydrogen: LIPI
with partner including local governemnt -
for food industry = more areas LIP

Improving the Quality ofglife in Giriharja Tofu
Production Communitysliire

RC Electricity and
Mechathronic)

By 2019: establishment of hybrid
system: with NTU Singapore

www. lipi.go.id



Development of Biogas Power Plants
LIPI

North Sumatra, Riau

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

a . 2B/08ROTR i b www.lipi.go.id
: - e e

A L N

PICO HYDRO for LOW HEAD WATER $

(RC for Electrical Power and Mechatronics - LIPI)
LIPI

O Types of turhine that have been developed by RCEPM were
turbine cross flow and propeller

QO The output of the system was depend on the location, it can
produce up to 150 kW electricity

O The Head/elevation from water intake-outtake > 1 m - 60 m

Structus ded of =dd tubine FHG
congrucl on s er

Instzbation systen ol @i tubie with pervanen ag el

nesennor


https://www.inside-rge.com/category/updates/
https://www.inside-rge.com/category/sustainable-operations/

Examples of functlonal microalgae

We malntaln followlhg characterized mlcroalgal stralns

Lo =~
Screening fast growing al ACC-facllltles: stlll gol#t) on: 380 stralns In Ina
g e _

i~
E

LIITTOREml - 7 Conversion Liquid Was
to Hydrogen Gas LIPI

oncept Marine blomasses-based | 3
Amang the mﬂg'!. renowable and green €ootgy Mioonergy system ‘ -

mmmuur

R P et

BIOREFINERI ALGA
UNTUK PRODUKSI ENERGI AVTUR

HiH
it
H

I
i

K
!
!

{
.ii
I

kit
ik

i

Level Ereryi Hidrogen  Atom Hidrogen  Tenaga H2

Mengenal H2 (Hidrogen) t

w ___+ mmp H2dariAlga

¢ g
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=
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=
-
-
-
-
Rl

Tabel 4. Laju Pembentukan Hidrogen (HPR) pada pH 7 dan 8

No. Kadar COD HPR (ml H2/mg COD/d)
(mg/1) pH 7 pH 8
1. 10.000 0,922 0,995
2, 20.000 2,681 3,395
35 30.000 4242 5450
4 40.000 2,717 7.142
5 50.000 2,754 7.884

No. Parameter Ui Vinasse LCT Satuan
I. coD 58433 $199.8% me/L
2 Total N 83,10 149,20 mg/L
3. Total As. Organik 11,15 2,79 %

4. pH 3,63 4,57

www.lini.go.id

Challenges for H2 ICE

Refuelling Hydrogen Gas to the Canister is Relatively take
Longer Time

Hydrogen Canister Capacity is Relatively Small (140 gr H:) equal to
300-375 gr Gasoline

Bio-Hydrogen Producer with Standart Gas Product

Advanced Security Sistem to Ensure the Safety when
| Accidentis Occur

www. lipi.go.id
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HYBRID POWER PLANT

(RC for Electrical Power and Mechatronics - LIPI)

LiPl

Hybrid system :

» Energy sources : Biogas, PV, microhydro
* Location: Pondok Pesantren Baiturrahman Ciparay

ik

Biogas Microhidro

©
=

e

Teacher houses

-

\(lllc for Electrical Power/and \
echatronics - LIPI) <€ Sumitomo

o

Basic Technology Adoption Training

for Young Grass Root Leaders in A comparative study of waste and

Remote Area: Biogas Power System in landfill management in Jakarta-

West Java Indonesia Bandung Indonesia and Fukuoka-
\ j Okinawa Japan j

\
COLLABORATIOR
RCEPM

; i N ASEAN COST
ince in real life setting in

0, and demonstrate how
elthe technology is = in
ki :

W REjo Ampat

( _ A demo project since 2015 to V/ \
mllnhla evaluatelEnergy Core's }%IKK

Focal Point for: Sub-Committee
on Sustainable Energy Research
(SCSER)

20 ASEAN-SCSER  (SCNCER)  Seminar
Workshop 2013

"Capacity  Building on Landfill Gas
(rilizatinn in ASEAN"

'} Energy Management System:
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Botanic Gardens Status In Indonesia w
(Presidential Decree no.93 Year 2011 LIPI

GSPC Target 8: at least 75%
threatened sp conserved ex situ,
and at least 20% reintroduced to
nature.

Function of Botanic Gardens: 5

PRESIDEN i .
REPUBLIK INDONESIA pllars.

) e 1. Conservation
FERATURAN PRESIDEN REFUBLIK INDONESIA

NOMOR 98 TAHUN 201 . Education (environment edu)
TENTANG
KEBUN RAYA . Research

Environmental services

i & WN

. Tourism {eco tourism)

www.lipi.go.id

Katerangan
#utan hujan peg

o=

- s =1

Indonesia has 47 ecoregion types, so at least 47 Botanic Gardens to conserve
Indonesian plants




Ex sitn GON SBRMAKIONHNDONBESMBOTANIC | AP

GARDENS NIV (Mahdged/ bV LAPLLS)

e e artay
''''''' Faeth
S i Bl Batamie Cinrate

vy

BikLI

BOTANIC GARDEN

.-
W (Sepsrste mwiry (eos spply)

sfrectorecdict. A

- e farssmrus s Danu Swmple om Labhe Batan
Cwatursst oo the S0, 000 rupiah fanknotes

= Largesl Eolariic Garders

- Vinlt the hoast el latilsih rioe serrac os
AUNASE R Waekdl Shuvitape sife shabme)

Oof 16 Tr&ge(s—ef—@S—PGéGieb&Ls&a&egy—fef—Hm*Geﬁsewaﬂeﬂ)i'
Target 8: | At least 75 per cent of threatened plant species in ex situ

collections, preferably in the country of origin, and at least 20 per cent
available for recovery and restoration programmes

T
P %‘ o
qiw Bogor Botanic Gardens b &

Indonesian Institute of Sciences AL

LIPI

Indonesla’s Botanlc Gardens
have developed thematic
parks and representing
specific themes, e.g: New andj
Renewable Energy Parks, Savre
Energy Building., inaddition

to main task to build the plantt




Eco House: energy saving building in
Indrokilo BG, Boyolali, Central Java 2

recycled water for watering nursez LIP]

Identification Energy Use in Botanic Gardens $

Botanic Garden LIPI

Eneriies Needs: .

2. Lighting

3. Transportation

4. Cutting trees and

branches

Pumping

Building

Maintenance

7. Collection
Maintenance

o o

The Tasks of Indonesian Botanic Gardens

Assessments of Energy Sources at Botanic Gardens [Batam (Sumatera),
Liwa/Lampung (Sumatera), Enrekang (Sulawesi), Cibinong (West Javal:
1. Solar Photovoltaic system (Liwa, Cibinong)

2. Biomass conversion

www.lipi.go.id




Maodel of Technology/Energy Application: J AP 3-21
- In Botanic Gardens

1 IP]
1. As environment and science education.
2. More effective as many people visit to BOW
3. Reducing operational and maintenance cost
4
4

. Solving problems in quota of staff recruitment
. Supporting SDGs implementation

In other conservation areas: Biosphere Reserves

To solve energy shortage in Provincial/District areas

2. Awareness and education on appropriate technology related to
energy

3. As Blosphere Reserve Is a part of UNESCO’s Man and

Biosphere, programme conducted in BRs have higher leverage

b

S G www.lipi.go.id

D

NRE CONCEPT for BGs OR RURAL

REAs LIPI
Post-
__— Installation:
anning: T

Identification 1. Assessme llnfl-t;::lrl;t;cr;é 'T';:iI:.iug

of: .
nts of ' o5 2. Maintena

1.Source of potencies 2 Infrastruc nce

Ener, '

o gY 2.qurgv tures 3.Sustainab

.Topography Design 2 o ility
3.Needs 3.Modelling '

www.lipi.go.id
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Concept Solar PV for Irrigation in
Botanic Gardens (BG) LIP!

1 STRING @10:200WP POLY
/
A NA N
\/ \/. \'\/
LR ]
# #2
[ LEGEND
. P :Pompa Distriousi
Alt tif
ermatt 1 achice | =i
Jbaatkan sumur bor disSotar Ikasi panyiraman, air | M2 :DCMCB 50A72P \ =
dizri s kemuodisn dpuompakin ke ground tans carni SPD : SUP2-PV (500VDC/20KA)
graund lank baru dipomaa ke iches penyiraman L o S LA - _‘ V\(
dengan demikian daye ysng dipaks tok besar '\ﬁ/'
sehingga lussan paned pun menjadi kecil perkeaen
peTaLaian daya £ 500 - TH0 Watt \_/-\'/\
WATER TANK

CIBINONG BG, CSC-BG, Cibinong, LIWA BG, LAMPUNG Provnce

www.lipi.go.id

LEMBAGA ILMU PENGETAHUAN INDONESIA
(INDONESIAN INSTITUTE OF SCIENCES)

23




IRRIGATION WITH SOLAR PV as ENERGY SOURCES, LIWA
BOTANIC GARDENS, LAMPUNG PROVINCE ('

Education
port

Solar
energy

charger
N

Harvesting |
Solar Energy

—

pissemination: capacity buliding

1. TECHNOPARK - edutainment on NRE: BARON TP Gunung
Kidul, Yogyakarta > by BPPT.

2. Local University: Univ. Sam Ratulangi Manado with Feng

Chia Uni - International Semino“
Energy, _

24 August 2018 , Manado

e Solar, wind, fuel cell, biodiesel

g .. i >3
-
—
4
1 - n
¥\ - -

U

www.lipi.go.id



In situ CONSERVATION
sedy

BIOSPHERE RESERVES: UNESCO designated, internationally recognisédis
LIPI

NEW PARADIGM for Conserving
Sustainable Development > LIPI as a pafiGRaIiOcaNDOINEI
Areas of terrestrial and coastal ecosystems promoting solutions to

reconcile the conservation of biodiversity with iis sustainable use: SDGs

CONSERVATION
of biodivel:siiy {ecosystems,

RESEARCH and

DEVELOPMENT
for o MONITORING
sustainabls ina
world netwark

future

BIOSPHERE RESERVE ZONATION
BN Core area

s _ Buﬂ’er zon

e
(=]
m]
£] Education /training
7] TYourism /recreation

) SUSTAINABLE ™ &
5% DEVELOPMENT \J %us® ALS

L““v\

QUALITY GENDER
EDUCATION EQUALITY

NO GOODHEALTH
POVERTY € HUNGER AND WELL-BEING

1 REDUCED
INEQUALITIES

12 tocena

DECENT WORK AND

ECONOMIC GROWTH

CLIMATE LIFE PEACE, JUSTICE PARTNERSHIPS :

1 ACTION 1 BELOW WATER 1 AND STRONG FOR THE GOALS (@
SUSTAINABLE
DEVELOPMENT

lNSTITUIIONS ,E_

LAALS
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AP 3-25
APPLICATION OF NRE IN TANJUNG PUTING BIOSPHERE RESEQ
Central Kalimantan—> TO SUPPORT ECOTOURISM LIPI

APPLICATION OF NRE IN BIOSPHERE 4]
RESERVES BY UNIVERSITIES
|

CSERM UNAS Indonesia and Plymouth Inst.,UK in

g

BCRF €3 &t '

www.lipi.go.id
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SOLAR ENERGY w
Potential 4.5 — 5.1 kWh/cadi iy RRCOIEtO R

Installed Capacity 0.5 MW

Current applications rural electrification, water pumping,
telecommunication, solar drying of
crops, solar home system

WIND ENERGY: Sidrap, South Sulawesi, $

inaugurated by President Rl in June 2, 2018 (75

Mwatt, 1stin Indonesia), Yogyakarta ke
Potential average wind spm
Installed capacity 0.5 MW

Current applications  water pumping, charging of batteries
Future plans small and medium-scale

102



WIND ENERGY: for prawn farm ! A
community in Aceh - CUSP RGU UK- 7

CSERM Unas - Unsyah Acelilms
Prov.Govt

www.lipi.go.id

_ . South Sulawesi,

inaugurated by President Rl in 2 June 2018 (75 $
MW, 1st in Indonesia) LIPI

* Source: Liputan 6 News.

* In 100 ha area, 30 wind turbin generator (WTG), 40%
local component, 1150 human resources

www. lipi.go.id




Wave and current energy: Aceh and J aazs
Lombok, Papua - based on a study by

CSERM UNAS Indonesia, CUSPmH Im e

Aceh is one of the potential sites for manine current, wave, and offshore wind energy pilot project
sites. It is strategically positioned for the first marine energy test centre and pilot project to be built
South East Asia. Key message - capturing opportunities of leading a pilot programme in marine

energy

Papua Raja Ampat:

(Kri Island: a model site RC EPM LIP! and
Murata company 2 24 h electricity access:
40-60 kW).

HYDROPOWER ENERGY: west $
Java, Central Java (including pico hyﬂl L

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 ta 97QQ by 2Q1%
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GEOTHERMAL ENERGY:

Kamojang and Salak, West Java. Potency: 29,000 Liri

MW, only 10% utlised (2,000 MW) <

Estimated capacity 28,100 MW
Installed capacity 1,190 MW

Future plans installed capacity to 5,000 MW by
2014, rising to 9,500 MW by 2025

wwin.lipi.go.id

o

B'OMASS ENERGY: eastyavaand e

_Bengkulu Provinces
Estimated capacity...50,000 MW —
Installed capacity 450 MW

Feedstock Forest 15.45 million m?3/year
Oil palm plantation 64 million ton/year
Agriculture 145 million ton/year

www.lipi.go.id
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http://www.esdm.go.id/

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

ENERGY SELF-SUFFICIENT VILLAGE (ESS

Pl

resources (biofel, solar energy, wind energy, micro-hydro energy
and biogas from manure and garbage

- Creation of productive activities
- Job creation & income generation

| JIroOaucCtL - e

- Development of applicable technologies
- — Development of institution and people participation

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

httpsw4amaww.esdm.go.id/
Energy source No. of ESSV

Hydropower (MH) 244

Biofuel 237

Soror 125 - Recent’/Achievement™
Biogas 14 Of ESSV‘ngram

Wind 12

Biomass 1

Total (in 2009) 633



http://www.esdm.go.id/
http://www.esdm.go.id/

Source: Annual Report 2016, ESDM https://migas.esdm.go.id/uploads/post/Laptah-Migas-2017-OK_Final.pdf AP 3-31
https://www.esdm.go.id/

ESSV in Central Java

Production of bioethanol from cassava in Bgai
or from salak (snake fruit) in Blora

LIPI

https://www.esdm.go.id/

ESSV in Haurgombong, West Java

Production of biogas from cattle manure

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

LIPI

Biogas Tank

www. lipi.go.id


http://www.esdm.go.id/
http://www.esdm.go.id/

Source: Annual Report 2016, ESDM https://migas.esdm.go.id/uploads/post/Laptah-Migas-2017-OK_Final.pdf AP 3-32
https://www.esdm.go.id/

ESSV in Different Provinces w

LIP]

Blodiesel from Jatropha Mlcro-hydro plant in Malang,
oil in South Sumatra East Java

www.lipi.go.id

Renewable Energy Development Prograi#,
Non Commercial-baseui

- Source: Annual Report 2016, ESDM hﬂps //migas esdm go.id/uploads/post/Laptah-Migas-2017-OK_Final pdf
/fwww.esdm go 1d/


http://www.esdm.go.id/

PROBLEMS

 Instability of research results = more standardized procedure
is required

» High production cost = resulting in high price of bioenergy -
needs a collaboration including: to obtain efficient methods
and appropriate enzymes produced locally utilizing local
resources

* Due to localities, handling and solving problems related to
NRE is mostly case by case

» Sustainability: needs nurturing and partnership

www.lipi.go.id

CONCLUSIONS

* New paradigm concerning research and application of NRE is
a good sign contributing in solving global problems
— a speedy implementation of researh results in several areas
in Indonesia as models could boost the impact

» Strengthened collaboration and  coordination/sinergy
involving sustainable science is prerequisite to enhance
research targets/achievement and its development in NRE.

* The level of research and development and implementation on
NRE is varied influenced by local needs, local resources,
stakeholder commitment = require different approaches

* Enhanced awareness programmes is critical to widen the
knowledge and building trust (including for young generation)
89
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AP 4-1

Transitioning to low
emissions energy

-~

Laurie Boyce

12 APRIL 2018

Planning for the future with climate
change - we owe this to you

B RT HON JACINDA ARDERN

Prime Minister

Tena koutou katoa

| want you for a moment to think about what you will be doing in 2048. Hopefully you will of
course have graduated. You may well have a mortgage. A partner. Kids, If my attempts to

predict the future as a teenager was anything to go by, you will also travel on a hover board.
17 APRIL 2018

But what will our world be like? Our environment, and New Zealand’s place in the world? lnterim Climate Change Committee
announced

HON JAMES SHAW

‘ Climate Change
The Minister for Climate ( hange today announced the membership of the Interim Climate
\'Pmngw Committee, which will begin work on how New Zealand transitions to a net zero

emissions economy by 2050

‘We need work 1o start now on how things like agriculture might enter into the New Zealand
Emissions Trading Scheme (NZETS), and we need planning now for the transition to 100

percent renewable electricity generation by 2035 " says James Shaw.
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New Zealand emissions in 2016

Energy

44%

Carbon dioxide (CO,)

Transport
19%

$ Electricity
v Waste

o

wn

Source: Ministry for the Environment

Our current energy mix: primary energy supply by fuel

Gross Py 1,000
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0 '
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mHydro m Geothermal = Other Renewables mOil mCoal ®wGas w® Waste Heat
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NEWZEALAND

% OF TOTAL PRIMARY ENERGY SUPPLY IS
SOURCED FROM RENEWABLES

New Zealand is 4th in the OECD behind
Iceland, Norway and Sweden for the
percentage of total primary energy supply
derived from renewables.

Source: MBIE, Energy in New Zealand Report, 2017.

Mostly because of our electricity generation mix...

Figure F.3: Annual Electricity Generatlon by Fuel Type

50,000

about 80% renewable
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AP 4-4

@Te Uku 457 re Clae . ™ Ngawha
- '—E« Kaimai Scheme
Karapiro % -
& Arapuni  Kawerau i v
Waipapa Kinleith = Matahina
Maraelai gé Aniwhenua
Whakamaru =
Poihipi DALy e Ry ) Glenbrook
Mokai #7~ Ohaaki ;
Am;ﬁa' Y g({ Ngatamariki S Huntly
\ Nga Awa Purua m < L .
b Rotokawa ~ Kaitawa B fual
ﬁ" Wairakei %mpaua
Tokaanu ¥ = -
- = Rangipo
»
“
Type of generation McKee S
Stratford Peake a S A
a Hydro @ wind Kapuni £33 = ) Whirinaki
~
a ve Patea
- Gas @ Cogeneration ™ 1o pois
. e
Te Rere Hau <9 Tararua
m Geothermal Other & manganas
(a1 (biomass/waste heat) 4
Cobb W | _
Coal Diesel MEGIBOK West Wind
Dcoleridge
Highbank < ®
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Issues with reliance on hydro...

» Usually around 50-60% of total electricity
generation, but:

* small storage capacity (10% of annual demand)

and big difference between wet and dry years

* inverse correlation between main inflows

(spring/summer) and main demand (winter)
* Makes system volatile and hard to manage

* Substantial backup required

* 2017 was a particularly dry year (as was 2012), but the system was well managed

7
T IN THE WORLD FOR INSTALLED
4 GEOTHERMAL POWER
CENERATION CAPACITY

New Zealand has the fourth largest
installed geothermal power operating
capacity in the world

& wayrm JOW
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Government role in geothermal development

* No specific policy or fiscal support —
do provide research funding and
indirectly part of Development
Programme (e.g. funding for
advising in Eastern Caribbean)

as geothermal are cost-competitive
with fossil fuels — likely to remain so
for some time

Ngatamariki Power Station (geothermal)

New Zealand Energy Efficiency and
Conservation Strategy 2017-2022 (NZEECS)

Goal: for New Zealand to have an energy

productive and low emissions economy
Ji nooUr energy
productivity -

There are three priority areas: renewable potential

* Renewable and efficient use of e ———
process heat

» Efficient and low-emissions
transport

* |Innovative and efficient use of
electricity

www.mbie.govt.nz/info-services/sectors-
industries/energy/documents-image-library/NZEECS-

2017-2022.pdf
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Electric Vehicles —encouraging uptake

80% 60%

fewer fewer
@ co:@@
o than a petrol NP across the lifecycle
vehicle when of the vehicle
used In NZ
www.iccc.mfe.govt.nz

e =

‘‘‘‘‘

Photos and info graphics sourced from New Zealand Story Group, www.nzstory.govt.nz
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AP 5-1

28-30 August 2018

Bangkok, Thailand lesada Sivaraks

DECENTRALIZATION

ELECTRIFICATION @{,D @@ DIGITIZATION
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Major Digital Energy Trends

The power grid will become increasing diverse

 Solar PV fastest gro

Battery storage becoming more economical

Pace of transformation
From 2000...

Point of load Active & participative
First smart meters... T80M smart meters globally
Billion USD investment AHYDHE can be a producer
Predictable long asset life cycles Shorter, more varied asset life cycles

200 power plants {Germany) 7 >1M solar [PY) systems
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bl a2 AP Lo ALIREE : r=a y = ~siEy pEIE s, E - -

POYRY POINT OF VIEW BLOG / 23 Apr 2015

Ulilily no more - how musl energy
companies adapt to survive?

fin v E&

Under the impulse of change in renewable generation, European utilities

Centralized Power Clean, local power

i =§.-J

R e o

Transmission network

N |

Distribution network

¢

......
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Energy & utilities pain points

where 10T-5G could make a difference

Integrating new technologies within
the current infrastructure

Reducing energy consumption
Handling large volumes of data
Automation across distribution,

operations, energy efficiency and
other areas

Energy & utilities sector,
survey highlights

3of4 21 use cacelll 52% A5G ~50% in
pain points 379 trials by production
in network [ 20 27 2019 by 2020
Connect and monitar Measured across the
remote sites. Top-4 use cases to be

trialed in 2018/2018.
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Energy & utilities paint points,
where 5G can make a difference

Integrating new
technologies within the
current infrastructure

Reducing energy
consumption

30f4

pain points require

innovative network
solutions for

Automation across i -
C digitalization of grids

—distribution,
operations, energy
efficiency and other
areas

Handling large
volumes of data

Scurce: fricaaon - e industy npect of SG -
raghts fram LC secters into the roke of 56

l0T-5G for energy & utilities sector,
top-4 use cases in order of

EXp

35%

Importance

Connect and monitor remote sites, .8,
windfarms

37%

Suggest connecting and
monitoring remote sites

Myfgw@‘g&[v]g‘g_j;,;g.,tgjg@;é[_ucture (AMI) and 9% 5% 10 1%% 200 25% 30 35% A0k as the most important
ranhts from 10 e giephe el aiberg
use case

ration sensors in micro grid an
Distr/BIRBEHIOR 35 MBI EVSER e
distribution

29%
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5G for energy & utilities sector,
expected timing for use case in trials

100%
90%
80% 0

80%
70% 27%

28% O

60%
0% Expect to do trials across
40% all 4 use cases by 2020
30%
20%

27%
10% % 21%

0% . .
Connect and monitar Criatrizutod crcrgy advanced meetering Integration sensors in
remote sites resaurcs managamant infrastructure micro grid ¢/ distribution

X B H2018 m2019 = 2020
At Bricason JOLE.

l0T-5G for energy & utilities sector,
expected timi in

production 4

26%

Cannrct and manitar remate sites

of all top-4 use cases

Mok 8 18

alone.

Distributed energy “Es0urce Managomant

Integration sensiors in micre grd and dsitribution € 21%
Acheamvad Metering Inrastructr:
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Energy and utilities — industry opportunity

Key industry trends

~

0il supply imbalance and
instability, fracking
advancements and

carbon constraints
Structural shifts with

increasingly retiring
assets

~

~

MNew decentralized
business madels
Electrification and
renewable energy
Zeneration

Energy &
utilities

2026, UsDbn

Use case categories 5G Operator addressable
) ) - Current service 5G aperatar
CHEF Hmart g il igitalizaticn Ak enaplad
[j 264 188 revenues addressable
Lmart energy Network 42
managerment 387 &3 developer
it Service 20
L= Uther enahler
= 57 9
Service 101
creator
Total: AR} 250

©

Energy & Utilities — use case deep dive

!ﬂe'ﬂ challen Es"'ftan ds

~

~

creased share
renewanles means more
producing units over a
larger area that often is
mare remaote

Assets are often located in
remote locatians

Fines from authorities for
pawer autages

Power companies
increasingly monitoring
transmission and
distribution grid

e A

Ehergy &
utilities

Use case — Drone field service and maintenance Role a lJd key dimensions offG
The use case indudes > Providing connectivity to the drone

drones being controlled enabling real time transfer of
remotely to monitor information (video, sensor data, etc.)
and/or maintain hack to the contral center
transmission or production
assets  30%

Enzbling long range and flexible remote

coritrdl of drones :lh‘)mday oft
o A

coptrolled cve¥oral wifi
1
Feak dala

ratae

Cost reduction potential
compared to regular
monitaring

leduced costs

Tks)
Awailability Fosition
ACCUTATY
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Biofuel for Diesel Fuel Substitution and
Energy Resilience

Eniya L. Dewi, SD Sumbogo M, Maharani DS

INTRODUCTION il

The source of fossil energy is limited and one day it will run out so that the transition to renewable"energy
is not only an option but a necessity. Indonesia has become net oil importer since 2004

» Fuel consumption increase 4-5% per year = Fuel import at 2020 is projected at 1 million barrel per day.
» Reuvitalisation and addition of refineries are required, however it is COSTLY.
» BPPT-OEI 2017 takes the theme "Clean Energy Technology Development Initiative” which is in line with

the "Paris Agreement”, to mitigate Greenhouse Gas Emissions as stated in the _ Determined
Contribution (NDC).

ERvwn i Cnvschem Ol Eanociu st (R )

— POt GOy

1,360

1. 344
- i Bk

- P T B

vIL - X, l '.--_> --. trlrees ROW") o ek

o Lagert Base
Fous S gt | Mg

Seme e P tee MgV

Source : PT Pertomwia (Persero)

os 1o 12 16 2020 . A E

Actual Projected

Source: Outiook Enerp BPPT 2017

- Fuel alternative ? > BIOFUEL
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President Decree (Perpres) No.22/2017 about

“Energy General Plan”

Target for 2025 &2050

23,0% Bitue

Bauran EBT

Blomassa

Biotwel

Bauran EBT
Blomassa

Biogan

C8Mm

* Tichok bemmasuk blofwel wtuk pembanghit etk sebesar 1.1 juts KL tabun 2025 dan 1.9 juts KL tahus 2050

President Decree (Perpres) No.22/2017 about
“Rencana Umum Energi”

TARGET

werkey [ %
Peran enert) Sebaai modal pembangunan
Bauran £8T 23% 3% 2050
Panyediaan energi > 400 MTOE > 1,000 MTOE 1.030 MTOE
Pembangit stk > 115 GW > 430 GW .
Bastisitas energi <1 <1
Listrik /kapita/tha 2.500 kiWh 7000 kWh TARGET
Rasio eloktrifikasi -100% -100% '

KONDeS!

2015 . ~ Herga Baru ¢an Terbarukan

100w
= Gas Hll
5% = Batubara
coenenenengi o cewanenergnasional www www den goid @ CEWBNENECI @ oswan ener :
= A -4 ’

Badan Penqgkajian dan Penerapan Teknologi
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» Energy mix for power plants is still based on coal
use, in 2050 the capacity reached 329 GW with
the coal power plant share reaching 57% (183
GW).

» Renewable energy generators are only PLTP
and hydropower plants that are prospective for
large scale, but have maximum capacity, namely
PLTP 29.5 GW and PLTA 26.3 GW (PLN
screening results).

» Prospective long-term large-scale power plant
development is nuclear power plants.

» |t takes 7-10 years to build a nuclear power plant

Badan Pengkajian dan Penerapan Teknologi

Status and Planing Geothermal Resources W

- — - .-

»  Total Potential Geothermal Resources > 28 GW ; for small geothermal power plant development about 900 _/
MW

» The installed capacity of geothermal power plants in Indonesia is 1 808.5 MW, and all plants adopting
foreign technology
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Indonesia Geography & Wind e

Equatorial islands between: (latitude) 6° north — 11° south, and
{longitude) 95° east — 141°45’ east

17,504 (island); 1,922,570 km? (land); 3,257,483 km? (sea)

GEDGRAPHY

99,093 km? (coastal line) = many sites with wind power potential

Badan Pengkajian dan Penerapan Teknologi

B |

!
T NN DA AN L
-

Solar PV Potential in Indonesia—

* Located in the equator, most
geographical area of Indonesia
is exposed to maximum sun
intensity year-round.

* Average daily insolation in the
range between 4.5 kWh/m2
and 5.1 kWh/m2, - good solar
potential.

* Present Installed capacity only
27.2 MW, but PLN, plans to
scale up Indonesia’s solar to
620 MW by 2020

PV Rooftop

* Net Metering has been mandated by PLN in Regulation 0733.K/DIR/2013 (December 2013),
which obliges PLN to ‘credit’ energy produced by solar to a customer’s account.

*  One million home PV roof top by 2025

* The Government will construct 2941 kWp PV Rooftop for 30 government buildings and 4 airports

Badan Pengkajian dan Penerapan Teknologi




* BIOFUEL as alternative of Fuel from
Petroleum
— Biodiesel (alternative for diesel fuel)
— Bioethanol (alternative for gasoline)
— Bioavtur (alternative for aviation fuel/avtur)
— Biokerosene (alternative kerosene)

* Alternative of Natural Gas

* Biomass as resources of biofuel and power
generation.

Badan Pengkajian dan Penerapan Teknologi
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RESOURCES TO PRODUCE BIOFUEL

» Resources for Biofuel Generation 1 in the form of oil/glycerides
—> palm oil, coconut oil, jatropha oil, pongam oil, etc.

 Resources for Biofuel Generation 2 - Woody Biomass.
» Resources for Biofuel Generation 3 = Algae

GO0 YRGHLIA D6 A T

2 ]
r

:

SOURCE OF BIOMASS :
OIL PALM PLANTATION
10.5 million ha

FRESH FRUIT BUNCH PALM LEAVES PALR WOOD/LOG

CPO PALM FROMND
EMPTY FRUIT BUNCH

Badan Pengkajian dan Penerapan Teknologi
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SOURCE AND TYPES OF OIL PALM PP

RESIDUES

Source of Residue Type of Residue uantity
(ton/ha)
Palm Kernel Shell 1.10
Fresh fruit bunch Empty Fruit 449
(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

Source : Abnisa et al., 2013

GO TN D AR LT
-

Indonesia :

10.5 million ha of palm

plantation

—>30 ton CPO

— 109 million tons of
palm frond.

—>46 million tons of
empty fruit bunch
(EFB).

Badan Penqkajian dan Penerapan Teknologi
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BIODIESEL

131



MINIMUM MANDATORY OF BIODIESEL

IMPLEMENTATION (B100)

According to Decree of Ministry of Energy and Natural Resources No. 12/2015 on
Supply, Utilization, and Trading System of Biofuel as Other Fuel

ril

Sector Ap January | January | January [ Note

2015 2016 2020 2025
Household Not regulated
Micro Economy, Fishery, 15% 20% 30% 30% | To total demand
Agriculture, Transportation,
QRlBIAR E5Qike
Transportation non-PSO
Industry and Commercial 159, 209, 304 309

15% 20% 30% 30% | To total demand
Power Generation 15% 20% 30% 30% | To total demand

—> Currently Indonesia has been implementing B20, the most progressive in the world

Radan Penalkaiian dan Peneranan Teknnlnni

IMPLEMENTATION OF BIODIESEL

» Currently, implementation of
B20 only at PSO (Public
Service Obligation)

* From total diesel fuel
consumption around 28.7
million kL, implentation B20
should require 5.7 million kL of
Biodiesel. However, domestic
use was only 2.5 million kL.

» If the implementation of B20
runs well then there is
potential savings from
decreasing crude oil imports:
Rp 22.8 trillion

» If the implementation of B30 in
2020 runs well then there is
potential savings from
decreasing crude oil imports:
Rp 62 trillion

Badan Pengkajian dan Penerapan Teknolog

+ Update tanggal 30 Janu
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GRAFIK PRODUKSI DAN DISTRIBUSI BIODIESEL
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Lose
sAale

w1
222

102
PTT) 1058

50
m m

nm
200

Status 5.4 Desember 2017

w2018
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Road Test 40rb KM Handling 820
(Toyota Indonesia) APT KAL)
Bench Test 820
(Hino Motors) | [P ohamug 830 Ergine EURD2
{General Motors) lﬂhéMotols!
Road Test 40rb KM 2014
(EBTKE-ESDM) m:z:xr &) ’”msw
- Innova (Toyota) =1 | - Hino truck ' mm
- Pajero (KTB) - Ford Ranger
- Spin (GM)

2015

Z()(r)rf) }()1() 2010 201 3 2014
lud Test 8’30 SOMRM pm’ SNI04-7182-2012 5
Jakarta- Pelmhm Jm
a) Dxidation Stabllity min. 6 hour .
b) Sulfur 100 ppm :l) O:d':lat?: Stability min. & hour
esting B10 (2004 Acid N 0.6 mg KOH, Suifur 50 ppm
] ;3 Bma::sa ’ 2 e osme e ¢} Acid Number 0.5 mg KOH/g
(m &M

| Road Test B30 20000 KM (2004)
m—ompaw-kkm

“Application of B20 da not significantly change engine performance (Power, Torque, Fuel
consumption), eéven though it has lower calorific vaiue”

3adan Penakaiian dan

* Biodiesel prices
— When biodiesel price is higher than diesel fuel, the different price between Biodiesel Price and

» Biodiesel Quality needs to be improved

* Quality of B20

Penerapan Teknolog

Solar Price is ‘paid’ by BPDP-KS. The amount of biodiesel distributed is affected by the fund
collected by BPDP-KS.

Related to moisture, sediment, and mono-glycerides levels in biodiesel
Other impurities should be noted (glycerides, glycerol, residual catalysts)
SNI 7182-2015 needs to be improved

Currently there are no specific standards on the use of biodiesel fuel mixtures
Problems in Handling and Storage

Technical handling and storage instructions are being compiled

Certification is required for manufacturers and sellers of biodiesel

Wide range socialization about biodiesel knowledge and implementation in the industry is
required.

rknolog

enerapan e
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A AL DO AR LT

STRATEGY AND INOVATION IN BIODIESEL

Preparation for Implementation of B30
at 2020 is Required

 |mprovement in Biodiesel quality to produce B30 is required
» Research to improve SNI biodiesel.

» Compromise fuel specification between engine manufacturer and
biodiesel producer is required.

« A comprehensive B30 road test supported by all stakeholder is required
(ESDM, Aprobi, Pertamina, Gaikindo, BPPT, ITB, etc.)

— Testing method approval.

— Testing to assess the effect of quality to the maintenance, emission,
and engine performance.

Badan Pengkajian dan Penerapan Teknolog
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An Insight into Valorization of
Recycling Waste into Biofuels

By: Dr A.E. Atabani Energy
Division Department of
Mechanical Engineering
Erciyes University Turkey

« Introduction

» Types of waste

» Importance of recycling

» Types of biofuels

« Factors to be considered when recycling
» Selected waste to biofuels

« Biorefinery

Conclusion

AP 7-1
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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 compoungs.t
demand excessive amounts of oxygen to degrade. {"4’ '

» Moreover, direct disposal of waste without
assessing its recycling potential may contribute
towards huge financial cost on tax payers who run
and maintain landfills.
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Hazardous
waste

Recyclable
rubbish

Types
. of waste

Organic
waste

« 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.

“
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» Restaurants and beverage shops generate huge amount of
organic waste such as waste cooking oil (WCOQO), 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.

e Thus, creating proper waste management plans that are
consistent with existing regulation is needed.

Liquid biofuels Biogas Solid biomass
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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 =———pacid value =——pbiodiesel 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)

v’ Official statistics on the production and consumption of
fats and vegetable oils are available.

v Nevertheless, actual statistics on the actual level of
collection of WCO oil is far more erratic and
Inhomogeneous.

v This is due to the absence of appropriate collection
management system in many economies.

v Direct disposal of WCO to the environment may cause
serious problem such as polluting rivers, drainage choking,
propagations of unpleasant smell and bugs. b

4 ‘,\%
|

Recycling of Waste Cooking Oil (WCO)

WCO

Fuel
pellet

H2

Biodiesel
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Recycling of Waste Cooking Oil (WCO)

WCO

Hydrocarbon fuel

<4

Recycling of Spent Coffee Grounds
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Paper Round collect waste
coffee grounds in wheeled bins
and caddies.

% WASTE COFFEE
B faromirintss R E CYC L I N G

waste coffee recycling truck

In partnership with (S‘ blO—-beQn llect s wa ste offee grounds from

yo r premises and transports them
to the bio-bean factory.

\
G ()

bio-bean recycles waste coffee

grounds into advanced biofuels
and biochemicals.

bio-bean produces / oF
biomass pellets used
for heating buildings.

Dehttedcoﬂee

Spent coffee grounds +
Spent coffee grou:ds CHCl + MeOH + H,50,

Meon-
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Lactic acid

[+ fermentation to make
cattle feed

« Composting

L=t
Closing the recycle loop: milk,
vegetables back to Starbucks

OY AT AT AW W W e

& o

4 0 N N N NSNS

(
OYO

L = 2 i
NN NN

Hydrotreating

—

Spent coffee grounds Coffee ol Bio-hydrotreated fuel
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F Defatted coffee grounds I::) Fermentation (=
B

Coffee beans ﬁl Spent coffee grounds dl Centrifugation/Extraction

ﬂ u=$_ixt_nctedoll

Anaerobic digestion =)

d1

Esterifcation Transesteifcaion (=) BIODIESEL

e

Coffee Lipids Coffee Biodiesel

Spent Coffee YRS
Grounds | @‘fmmﬂﬂmy
LR i Lp \‘ ; 3
: Coffee BIO~OII
Defatted Grounds ;.
. Iy
" Coffee Biochar

L
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Recycling of Spent Tea Waste

Proximate, ultimate and heating value analysis

.

TW  64.170.1 12 0.2 5.06 0.1 18.77 0.4 48.60 .2 5.430.1 260.1 18.69 27.630.4
* * * * + S + t
FW  36.050.3 44.99 0.1 3.880.2 15.08 0.3 47.7 0.3 7.60.2 290.3 16.44 15.27 0.5
* * + t + t + +

CD 66.20.1 9.88 0.4 12.350.1 11.57 0.1 35.20.5 6.20.3 1.550.2 22.7 8.92 0.3
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BIODIESEL
— w7 AL ] \ (CATALYSIS)
Household, food ma G : Sulfuric acid
ik —+ Waste collection facilities = Wastesorting  Extraction and separation nobiedonsiica
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Spent coffee Spent coffee oil
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Introduction to biorefinery

« A Dbiorefinery is a facility that integrates biomass
conversion processes to produce bio-fuels power, and
added-value products.

 Biorefinery isanalogous to today’s 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.

A
|

Biorefinery

148




AP 7-15

« The most important Energy Products which can be produced
in biorefineries are:
v Gaseous biofuels (biogas, syngas, hydrogen, biomethane),
v Solid biofuels (pellets, lignin, charcoal),
v Liquid biofuels (bioethanol, biodiesel, bio-oil).
« The most important Chemical and Added-value products are:
v Chemicals (fine chemicals, building blocks, bulk
chemicals),
v Organic acids (succinic, lactic, itaconic and other sugar
derivatives),
v Polymers and resins (starch-based plastics, phenol resins,
furan resins),
v Blomaterials (wood panels, pulp, paper, cellulose),

v Food and animal feed, _-—
v Fertilizers. <)
| ]

Biorefinery Concept

Sugar Feedstocks

Sugar Platform
"Biochemical”

Residues

' Combined Fuels,
Biomass Heat e Chemicals,
POWer. & Materials

Clean Gas

Syngas Platform
"Thermochemical”

Conditioned Gas
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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 Assessme
of bio-refineries is needed to penetrate the markef |
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Module 1

Discovering the problems
and identifying the
stakeholders

Understanding electricity supply and the
access gap in Kenya's rural communities
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WHAT’S THE PROBLEM?

The problem is a lack of access to basic electricity demand and services for
families in Kenya’s rural communities

People living in rural communities in Kenya, and this number is rapidly
growing. Conditions in these communities are often unfit for people to live
in. Universally accepted, basic needs, are simply missing.

WHEAT’S TRE PROBLEM?

@ ACCESS TO SERVICES

Many communities are not connected to grid electricity or mains water supply, forcing people
to go without, or to resort to unsafe products. Families rely on harmful kerosene for their
lighting needs, they drink unclean water, and cook with dirty cookstoves.

153
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WEAT’S TRE PROBLEM?

© KNOWLEDGE OF ALTERNATIVES

Families are not educated about the better alternatives out there. They
have no way to access them, and no idea how these alternatives could
be used to improve their lives.

WHEAT’S TRE PROBLEM?

& SAVINGS AND SERVICE

Due to their low earning and transitory nature, families living in rural communities
have no access to finance to enable them to purchase the products they need. The
current solutions are low quality and have no warranty, and the companies that sell
them do not provide post-sales servicing.
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Who are the people living in rural

communities in Kenya?

LIVING IN Rural
Communities

Who are the people living in rural
communities in Kenya?

155
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LIVING IN Rural Communltles

Typical rural areas have a low population density and small settlements. Agricultural areas
are commonly rural, as are other types of areas such as forest. have
varying definitions of rural for statistical and administrative purposes.

The value for Rural population in Kenya was 35,834,900 as of 2016. As the graph below
shows, over the past 56 years this indicator reached a maximum value of 35,834,900 in
2016 and a minimum value of 7,508,718 in 1960.

Definition: Rural population refers to people living in rural areas as defined by | statistical
offices. It is calculated as the difference between total population and urban population.
Aggregation of urban and rural population may not add up to total population because of
different coverages.

LIVING IN Rural Communltles

Geography & Climate

Kenya’s rural areas include a variety of landscapes, climates and ways of life.

Altitudes range from 8,200 feet in the central highlands to 1,600 feet in the southern lowlands
down to sea level in the coastal region.

Temperatures range from an average low of 53 degrees in the highlands to an average high of 91
degrees along the coast.
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LIVING IN Rural Communltles

Economy

In the more populated highland regions, rural Kenyans are primarily subsistence farmers.

Those in the more arid, less populated areas generally are cattle herders.
Kenyans who live along the Indian Ocean coast in the southeast or the shores of Lake Victoria in

the west tend to earn a living from fishing.

Unemployment in Kenya'’s rural areas is as high as 65 percent, due in part to low education levels.

LIVING IN Rural Communltles

Economy

In the more populated highland regions, rural Kenyans are primarily subsistence farmers.
Those in the more arid, less populated areas generally are cattle herders.

Kenyans who live along the Indian Ocean coast in the southeast or the shores of Lake Victoria in

the west tend to earn a living from fishing.

Unemployment in Kenya’s rural areas is as high as 65 percent, due in part to low education levels.
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Children at Home

Rural homes are typically small, crude constructions made from local materials,

Homes of the nomadic Maasai people in the arid south have stick frames covered with cow dung.
In other regions, homes have mud walls and thatched roofs, or walls and roofs built of iron
sheets.

In the rural regions, only about half of the people have ready access to safe water, and only 30
percent have adequate sanitation.

Typically, each rural family has five children. However, in some rural areas the number of children
per family averages eight to 10.

LIVING IN Rural Communltles

Economy

In the more populated highland regions, rural Kenyans are primarily subsistence farmers.

Those in the more arid, less populated areas generally are cattle herders.

Kenyans who live along the Indian Ocean coast in the southeast or the shores of Lake Victoria in
the west tend to earn a living from fishing.

Unemployment in Kenya’s rural areas is as high as 65 percent, due in part to low education levels.
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What is life like for a family living in Kenya's rural

communities ?

Life in Kenya’s rural communities come with many
challenges that families face everyday. These
challenges have both immediate and long term
mpacts on quality of life.
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EVERYDAY CHALLENGES ﬂl

N

LIGHT

ToxIc Kerosene

People in Kenya’s rural communities living in energy poverty, and the vast
majority of these people rely on kerosene for lighting. Use of kerosene
has direct adverse effects relating to a person’s health, safety and
general well-being.

EVERYDAY CHALLENGES &

N

LIGHT

ToxIc Kerosene

When kerosene is burnt, it releases particulate matter, carbon
monoxide, sulphur dioxide and various nitrogen oxides. Exposure to
these pollutants has a multitude of detrimental effects on a person’s
health, primarily an increase in the risk of respiratory infections. In
addition, families using kerosene lamps risk being burnt by the open
flame, as well as fires in their home that can destroy what little
property they have.
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EVERYDAY CHALLENGES ﬂl

N

LIGHT

ToxIc Kerosene

The light from a kerosene lamp is very weak, meaning people cannot
work and children cannot study after the sun goes down. A typical
kerosene lamp delivers between 1 and 6 lux of light. In contrast, typical
western standards suggest a minimum of 300 lux for tasks such as
reading.

EVERYDAY CHALLENGES nl

N

LIGHT

Toxlc Kerosene

Kerosene also emits carbon which contributes to climate change. For
every liter of kerosene burnt, around 2.5kg of carbon dioxide is
produced. Around 8% of carbon emitted by kerosene is in the form of
black carbon, which is much more potent than ordinary CO2. It is
estimated that 1kg of black carbon in the atmosphere for a month
contributes as much warming as 700kg of CO2 in the atmosphere for
100 years!
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Challenges faced by people living
in rural areas of kenya (1/2)

i) Poor road network- a place or region will not develop if it is not accessible and
hence there is need to construct good roads that will help them move
products in and out.

ii) Lack of technical know how- most rural dwellers have little or no education at
all and thus its quite difficult for them to do their work scientifically. Its the
responsibility of the government and any organization to ensure that the
remote areas get attention in terms of education.

iii) iii) Insufficient health centres - its an important area which should be give
more attention. People do not get proper treatment because of lack of this
important facilities or qualified personnel. With regard to health many
productive people die and also their will be no family planning which leads to
many children that the parent can not afford to gather for their needs.

Challengesfaced by people living
in rural areas of kenya (2/2)

i) Inadequate lending institution especially banks or saccos- when there is no
source of capital to start businesses or to expand your projects then the
rate of expansion is very slow.

ii) culture, traditions and norms- most rural dwellers are still following their
traditions in their way of doing things. They don't believe in change and
hence become very difficult for the to get new ideas and information.

iii) Lack of technology- rural parts have difficulties in accessing new
technologies and since we are in a computer era they will not catch up
with the base at which other people are moving. All the above challenges
are just but a few and this areas should be given more emphasis in terms
of resource allocation.
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Opportunities to produce renewable energy from sources such as wind, solar and
hydro are generally higher in rural areas compared to urban areas.

Communities located near these natural assets may, in turn, have greater potential
to benefit from these energy sources.

However, a range of technological, economic and behavioural factors can limit the
extent to which rural communities can take advantage of these opportunities.
Significant portions of distribution networks in rural areas face grid constraints which
show the extent of the challenge in fulfilling the potential of rural areas to exploit
renewable energy resources.

In addition, homes in rural areas are typically less energy efficient and can be more
reliant on potentially more expensive heating fuels. Smart technology, including
smart meters, can increasingly help communities overcome barriers to harnessing
local sources and to benefit from energy that is cheaper, more efficient and more
secure.

SteamaCo example (1/3)

In Kenya, businesses are looking to broaden access to energy by fusing micro grid
technology with the significant uptake of mobile phone payment systems.

Margaret Mwangi runs a salon in Kenya. With her business not connected to Kenya's main
grid, she makes use of a local solar micro grid operated by smart metering technology
business SteamaCo to get electricity.

SteamaCo says that it operates in nine ~_serving 3,000 homes and businesses,
using mini grids as well as biogas digesters and solar irrigation pumps.

"I just have to use my phone, and go through M-Pesa (a mobile phone payment and
money transfer system)," she told CNBC's Sustainable Energy. "l put the amount that |
want — as low as 50 shillings ($0.48), and onwards up to 1000 — depending for what | want
to use.”

The town of Entesopia is now the site of an eight kilowatt solar micro grid, which provides
electricity to roughly 65 households and businesses. The micro grid is helping to smooth
the transition from expensive, polluting diesel generators to cleaner, solar powered grids.
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SteamaCo example (2/3)

SteamaCo's Lumumba Lameck explained how the micro grid system works.

"Power is primarily generated by solar panels, it has an inverter which converts power
from direct current to alternating current,” he said. "We have a battery bank that,
during the day, when the sun is a lot, some of the energy is... stored for night time use
by the customers,” he added.

"It has a system that allows the customers to pay as they go using their mobile devices,
and... the providers like ourselves are able to monitor remotely without necessarily
having anyone on the ground," Lameck went on to add.

SteamaCo example (3/3)

As well as helping businesses to trade for longer, the micro grid is also changing the
lives of young people, including student Celestine Periperi. "We used to have a
kerosene lamp at home, it... hurt my eyes and | couldn’t study after the sun went
down," she said.

"Now that we have the solar lamp I'm able to do my evening homework and I'm
improving my grades at school."”
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Best Practice for Smart Community in
Chiang Mai World Green City

\ J

Asian Development College for Community Economy and Technology
Chiang Mai Rajabhat University
Thailand

adlcm Module 2 of APEC-ACABT YES Challenge 2018

adicer adiCET, CMRU

Academic — R&D — Training institution for the well-being of the community
by using green technologies.

= adiCET campus is on Chiang Mai World Green City (CMGC).
* Smart Community — Model Community uses 100% renewable energy.
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adicer Realtime - Smart Community Monitoring
— Electricity
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Water
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| — Charcoal/Biochar
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Renewable Energy
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« Smart Home Center
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* Demand Response
* Machine Learning
* App Development
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m “Smart Infrastructure for Green Community Development”
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adicer  Smart Community - AC/DC Smart Grid

| Biomass Gasifier & R

Generator | B_

Biogas e
L Home

Smart Farm

Load:

1 office

1 minimart,

1 restaurant

1 coffee shop
T 8 o\ 1farm
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Biomass Gasifier
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Biomass Gasifier: electricity for base load
Biochar/Charcoal: food, heat, soil conditioner

Energy from waste agriculture products
“Solve open field burning”

D. Kantayos — Intern
W. Photacharoen - Researcher

Off-grid: PV DC Microgrid Battery Bank (~100 kWh) EREeS
Backup power/ Power CTmtrol Tn(‘tability

“.:
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adicer Power Supply Controller

Central Battery Bank — DC S g AC - Utility
AC Microgrid

DC—-AC

Switch

Daytime DC & AC Operation

174 25 kW PV AC/ Utility
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adicer Smart Farm APS-12

: = ! |
[ 1 o ‘
4y J
: Monitor & Control

' B Soil Moisture ) Temperature
' B Nutrient P Light Intensity
D Water Used P Planting plan

l

| Vegetable Garden | | Weather Station |
NPK | PH n Q) ; L
Environment Soil Moisture Sensor Flow Sensor ’ I_ l !

®
(@)
|1
(@)
L

Zero Waste — BioEnergy Cycle

Generator
£

'Q:‘

<
Smart Home

@ Lo

Smart Farm & Composting
Hydroponi

O

Wood pellet & RD

i
‘T‘.("i.‘

i ,‘! 1’. ""_/' "4'2
C i

4

Energy Crop
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Solar Bus Stop
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adicer

Business as Usual/ Ideal Condition  *">™

No activity of CO, Mitigation (BAU)

The net accumulated CO, in 15 Years

2,000,000 -
1,500,000 A

& 1,000,000
o
E

500,000 -

Ideal candition

0

-500,000 -
Years

Green Activity

* No use of Renewable Energy .

No change in energy efficient device
No recycling and waste management
Inefficient transportation

Excess energy usage

Green Space, Tree planting

Renewabhle Energy usage

Efficient Lighting/ No. 5 Devices

Waste management and biomass usage
Water management

* Energy efficient transportation and
biofuel

Summary

* Renewable Energy and Green Technology for Local Community
= |ntegrate with Community Resources - Ways of Living
= Sufficiency Economy + Green Technologies (RE & EE)
= Smart Grid as Infrastructure for Low Carbon City Development

* Smart Community
= Living/ learning/training center for student, researchers, and general public

= Projects focus on appropriate technology andmethods to solve real green city
problems

* Moving Forward
= Appropriate Technology; Monitoring/Optimization
® |ntegration with Social Development and Economic Development
® Train-the-trainers; General Public; Policy Maker
= (Create awareness
= Share best practices — Database
= Create Demonstrations Sites = Community Implementation
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Appendix 9

Team 1 - adiCET Elephant Fuel
(Thailand)

Sustainable Waste Management
to Renewable Energy in Mae
Taman Elephant Camp
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adiceT

SUstainable VWaste

Maﬁa erment

to Rereew gy

in Mae Taman Elep[@nt Camp;p

adiCET Elephant Fuel (adiELF)
Member: Sataklang T., Sawetrattanakul S., Kaewdang S.

Mentor: Dr Surachai Narrat Jansri and Dr Nuttiya
Tantranont

AsiAsian Development College for Community Economy and
Technology (adiCET)

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

<17~ Qutline

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




Chiang

Maetaman Elephant Camp

% BN
\\f&TAHA\\ oy
ELEPHANT CAMP™

.‘A‘ \\‘-
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Chlan \V

Maetaman Elephant Camp

Income local
commnnity

15,000 kWh. /Monuhlgh |

bnel gV operating co..

g LP(I

81 tourists, WO er an Qants

hant l611\/1 q}h
ton nt
otal wastes camp (15, OOOGe neral recyclable’
9 nN00A . AR 000A . 3

IS

O

S
(@] .
Y Sustainable
Community

. “Social Sustainability
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Tourists

Technology
—1 Gormmu ]
Community - _
Needs Biogas
Eliminate i
~~ The Waste
Developme
nt With Generate
Electricity

-
)

- oo
[

€O, Emissions

=

Eco-tourism ]
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V. AAAA

- Chiang Mai
Ministry Forest
of
Defence
Tourists
Tour
Companies
adiceT
»’ Leaders
Ministry of
Tourism Chiangmai
> And Sports  Provincial Office
} Of Tourism And
Sports
P‘ Ministry of
- | . Labour
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Ministry Of
Natural Resources
And Environment

Other
Elephant Ministry of
Camp Energy
Chiang Mai
Government
Kudchang v
Municipality
I\é'iletz:lman Chiang Mai
ephant Provincial
Camp Energy Office
Business
Ministry of
Science And
Worker . Technology
Communi
ty Store
Community .
Restaurant Ministry of
Commerce



The: implementationon

Project Implementation

Survey . .

_ 8 Elephant Dung Kitchen j Community

g S Waste Biogas Electricity

g3 2 Food Waste

S08

ko _ _

2 Waste Separation Biogas Digester Grid Connected Generator
Designed And Constructed
Technology
<« Biogas Yield _ Economics

i ’ Monitoring Evaluation _ _
i} Electricity Environment 2
P
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Technoloii Desiin and Construction , >

Operation and Adaptation
Biogas Generator

Monitoring and Evaluation
Monitoring Evaluation

189

Collect Data

Economics

Adaptation

Environment ‘

R
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Maetaman

Elephant
| Camp b
J Selar E’?@ﬁ aeWadle g,
%4 fle) q" 9-*-
g % U3
&
o A
& Green 4
Community JEH
&

78,

Chiang Mai
Provincial
Energy Office

En Energy And

Kudchang
Municipality

Community

24

190



«Community
Participation e
«Jobs, Market Generate Reduce &
*Green Community Model \ Eliminate
*Eco-tourism /
*Income 15%
Maetaman

/ Elephant
M Camp

Biogas
Production

- '—\.f\\_’ Organic
Fertilizer

*Operational
*\Waste

>

Local
Farmers




The efficiency of funding and
output

promote the ECO-Tourism .~ 81,000 $/month

Increased tourists 1 5 %
Redu —

(%_gerational expey
vironment effg

>
]

61,087 $ (20%)

\ * Survey

*Media .«

Total Payback e
* Training -
* Underst
3 . 3 year Clirlllgers an
152,717 $ (50%)
9,200 Nm? ;,.../mont 2,697
Gastig LPG 1,032 $/month ¢

Electricity 1,665 $/mbAgnONTH
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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

adiceT

Sustainable Waste Management to Renewable Energy
in Mae Taman Elephant Camp

THANK YOU FOR
YOURATTENTION

Asian Development College for Community Economy and
Technology (adiCET)

Chiang Mai Rajabhat University, Thailand

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




Appendix 10

Team 2 - Smart Grid (Viet Nam)

SUSTAINABLE ENERGY FOR
RURAL COMMUNITY
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[} [y
o HEY @ APEC Research Center for Advanced 757
el e epaur® Biohydrogen Technology (ACABT) {
*‘; !wxw

SUSTAINABLE ENERGY FOR RURAL
COMMUNITI

SMART GRID TEAM

MENTOR:
Dr. Nguyen Thi Mai Linh

TEAM MEMBERS:
Tran Duc Minh
Nguyen Phan Kim Ngan
Tran Vuong

& »
4 S @ APEC Research Center for Advanced ﬂ
1) Biohydrogen Technology (ACABT) '

Smart Home Shortage of Electricity
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W
P @

Asia-Pacific

== > Economic C
PROBLEM STATEMENT

APEC Research Center for Advanced
Biohydrogen Technology (ACABT)

T,

ENVIRONMENTAL

* Increasing carbon
footprint due to usage
of bad energy sources;
ex: fossil,kenosene..

+ Adding greenhouse
gas emission and
global warming

+ Polluting air, water, and
soil due to unethical
waste disposals

PROBLEMS

SOCIAL

+ Lacking of electrical
supplies

+ Long outage and
blackout duration

+ No usage of
sustainable energies

+ The fluctuation of
renewable energy due
to the weather effect

ECONOMICAL

High cost of electricity
compares to
metropolitan areas

Unstable electrical
prices

Inefficient energy
management

Causes stagnation in
economic growth due
to electricity shortage

& b
k;':;t;{_‘ < @ APEC Research Center for Advanced
e e Biohydrogen Technology (ACABT)
= Beonomic Gooperation

» Renewable energy potentials in Kien Giang province

Solar power
potential

Wind power
potential

¥
-

iy M S - TN bate bt

VIETNAMESE
MEKONG DELTA
WIND SO
HSTRIBION
(MeSo Map)

Kien Giang ' .

A28 AN
480 A
%000
500 - 5,24
Dt - 50
5,50 - 5.7%
L e00

TR Sk e (W0 ew dogh
:

WINESEA

x o g,
@ans

I - = 1
e ek M A My e W g b On N O

i VD™ proviocl distrilmficn of rice husk valymes (o L00) 100 per yesr)

(Source: the rice production statistical data in 2014
( GS0,2015))

Wind speed (m/s) distribution map in Mekong

Delta based on the simulation
(source: MOIT, True Wind solution(USA) and World Bank, 2010)

Monthly average of daily solar radiation and daily
sunshine hours

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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-

&
L‘I‘ < @ APEC Research Center for Advanced
et Ak Pl Biohydrogen Technology (ACABT)

What is MICROGRID? S ceerer

« 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.

How it works?

Diesel generation
'

4 MiErsBHY
tBhttelEr

h energ®

Solar energy

End-users

cloud and'big datal
d

Utility

energy storage

Microgrid system  Energy storage

~——

& &
_I‘:A;*;';{. <5 @ APEC Research Center for Advanced
% N Paciits Biohydrogen Technology (ACABT)
STAKEHOLDERS

LOCAL GOVERNMENT CONSUMERS

TECH SERVICE
PRODUCERS

UTILITIES PROVI ERS
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THE PLAN

APEC Research Center for Advanced
Biohydrogen Technology (ACABT)

Asia-Pacific

Economic Cooperation

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

Continuous Innovation of Technologies and Sustainable Eneragies

. 2RRIx MariefgpEechnologies

|

Removal Legacy.
Technoloaies

Site. selectian &.
idkantify st S
= Gtage 1

~

Stage 3

Stage 4

Enhance and Expand

Implement Microgrid and optimize

manaaement of eneraies

Stage 2 o
Evaluate existing infrastructure
and enerav sources

Introduce Microgrid

Asia-Pacific

THE BENEFITS

Economic Cooperation

APEC Research Center for Advanced
Biohydrogen Technology (ACABT)

* Enhance standard of living,
provides additional 40%
energy utilities

* Establish sustainable energy
systems

* Allow wider access to
electricity supplies

Create more jobs

Community

, Energ\i}\

Stability

-

Eco o — ent

Reduce high cost of
electricity (35% reduction
in energy bills)

Boost foreign investment
into the area

~ Security  ustainbility

Jlarbon  Lafily P
 Footgeint ¥

Assurance >

Encourage usage of
renewable energy
sources

Reduce expectant
CO, emissions by
18,500 tons per year

Promote the concept
of clean energy
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» @ APEC Research Center for Advanced ﬂ

B Ly Biohydrogen Technology (ACABT)
e Roomemnis Cosporstion

II’

“Empowering the world with sustainable energy, one grid at a time! Microgrid

Microgrid

THANK YOU FOR LISTENING
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Appendix 11

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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Waste cooking oil for production of

biodiesel and hydrogen oy
a renewable energy opportunity for sustainable campus

Team Members: Shalini Narayanan (UKM)
Sheng-Kai Lin (FCU)
Safa Senan Mahmod (UKM)
Team Mentors: Prof Dr. Jamaliah MD Jahim (UKM)

Dr. Chun-Min Liu
Dr. Peer Mohamed

UKM-FCU International Team
Serious About Science

Team Members

Annze =% Nt

: C‘T - —— :._F_’roject Manager

—

Sales} Marketing Leader Science/technical manager . i i

Shalini Narayanan Sheng-Kai Lin Safa S. Mahmod
2 o/ \i P
- - | [ ]
Business & finance ]
- assista:]t Transport IT officer 2 science officers
4 Board of Advisory N

Qrof Dr. Jamaliah Jahim Dr. Peer Mohamed Dr. Chun-Min Liu )
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Current Situation..

[R5 S0 S S
~

-$$

to unclog

Government to enhance use of biodiesel in Malaysia

Cars Locsl Mews Gerard Ly JAUGUSt 2018 24 commants

m 118 peopie e s Sigr Up 1 dom bl paur benss e

©il and grease

After }rou’\'e fin

easy to dump th
{ second thought.
{ inacup, wait for

- = S e,
f o1l dut S0 2 e o8 4.
‘ aIl\OU1“ o ":: 4"‘%"2;&., =fon Cors 2014 { The Maaysian govesnmant is lookng to enhance the use of blodwess| cumentty n talks
- ¢
wrea k havoc on s > et £ Be o T3 ot with stakereidars (asomative and petroloun-based comganies) on the matter This i ac onding 1o the head
o 5 Brog,

¢ of the Mivstry of Pamary Industnes. Teress Kok, in 2 epod by Bamams
ver.
Sewe o g Cunontly, B7 bodesel k= 308 n Mafaysia which 1 compeized of 7% palm tiodiesel and 93% petruleum
! ﬂ?\zﬂ‘w:‘;.p"‘{, cigsel. A push for the B10 blend (10% pam bodiesel and 90% petroleum diesel) has been o developmant
o wﬁf;?’:,da d,wi" 3 for qute seme time, and it was reparted last manth that the B10 Hend mandata wall be implemented i the
[ s = second half of 2019



SO0N WEAUN
ANO WELT-BE NG

13 & 4 ™

< >

SERIOUS AROUT SCIENCE

THE FUTURE_

:
.
-
.
-
.
.
b
A of 2011, 6l bkt he +  Solarnergy & mapected 19
brgesttom oftegiobsd 3 e M leadiry] energy
erengy Mo, SeEBog S-S SOUTE N the pear 2050
mately X3% of the workd s kNG op tose to 20 of
onergy use Taling fa2 - aln-hnu-.
Detend & e cond .
gaseach taking wp appree- o d-ﬂn‘-lhd
mately D%and Mnofthe 3 xwwpﬂm
wtal P
e year 2011 R : forind
eI taday only s of ofhen serewabie RS
make uplessthan 118 muu«u
13 erongy SR *  gobaienergy mix by 2050
.

sl b &g_!_QQ‘

Mission

To convert used cooking oil to
biodiesel and H, at sustainable
levels of profitability with lower
impact and environmentally
responsible manner

To promote the revitalization of
waste cooking oil as valuable
resources

Importance SERIOUS ABOUT SCIENCE

To promote the commercial
growth of recycling used
cooking oil into biodiesel and
hydrogen with the aide of
Artificial intelligence

Novelty

The WCO conversion system in
Malaysian university campus
(targeted community) which
promotes Circular economy
strategy.
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Cafeterias in campus (UKM)

Waste cooking oll
generated in campus

19 café

~ 25 L WCO/ café/ day

+ Nearby residential areas (e.g < ~ ’ v
Staff & students) + night \ 7‘9’ >

“ -
market stalls = = = - % W
— 5 . ™~ ‘

Biodiesel Tank H, Tank

Transesterification Fermentation

Scientific strategy, Smart monitoring & Smart management

Z
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[
I
I ‘-\
%0\
| " (]
| + + \!—I
I
I 0.1%wt |
| 450 L WCO 45 L alcohol  jmobilized !
\ : )
b tal
Ve e e l OilAnk = 500 L

1% Inoculum

Market
Strategy |

Smart bioenergy monitor system on-campus . _ Growth Rate:

N7 3% by 2025 b

Key Driver

Key Trend

) Advances in
Increasing bioenergy

concerns about technologies
energy security

and GHG

emissions
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Targeted community

At initial stage, UKM cafes, UKM community 6

Nearby residential communities

N

Future
_Expansion .
Concerns

Food companies/ Restaurants

Companies interested to generate renewable energies and reduces
the GHG emission

Hospitality industries gravitating towards environmentally conscientious
establishment

Business Partners & Key stakeholders

School of ICT-UKM

@ H . . . Mobile app developers

S | J Faculty of Science-UKM
: ‘ Providing the recyclable biocatalyst and inoculum.
Lt Institute of Fuel cell-UKM
% % For the secondary product of OilAnk, biohydrogen gas.
KX
O Restaurants & café-UKM
> : = Providing WCO in QilAnk collection units installed at
2 their locations.

Transportation Unit-UKM
Mainly university buses, cars, etc...




Funding Struct Staﬁﬁ:(éde&Be

M nefits

S—

MEsT

- Successful commerciah "

economy importance
- Opportunity to prove busmess/ac
collaboration project

ea of

ademic
Revenue gener:

Investments
implementation

o Operation Cost (OPEX)
Capital Cost (CAPEX) Salaries x 8 4,000
Repairs & maintenance 500
Construction cost 5,000 Advertising & Marketing -
Collection tanks (150L x 16) 6,000 Domain Name 10
Pumps x3 3,600 Tax Exempted
Bio-catalyst / inoculum 5,000 Transportation 500
Analysis 3000 Utilities &Equipment 300
Labour (~ 6) 6,000 Total 5310
Total 28,600

T

I
dhtar | 0 EEMARLE ] U
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Market size test on UKM buses @ first year

450 L cooking oil collected/ day Year 1 (2018)
360 L biodiesel generated/ day

9000 L biodiesel generated/ month

108000 L biodiesel per year ~ 23,000 gallon

25 Buses, - % ) Y
8 Km traveled * 25 trips = 200 km ? - s ZH Ry
80 L of diesel is needed per bus * 25 Bus : 18

=2,000 L diesel -SV s S

0

18% biodiesel blend Diesel price (August 2018)= RM 2.18

= 360 L biodiesel + 25 buses = 14.4 L biodiesel/bus SRS = S B = (R
30/day/bus

~USD 5,800/MONTH

Investment: USD 127,440

Year 2 (2019) Year 3 (2020)
Annual revenue
YEAR 1: USD 68,400
YEAR 2: USD 67,500

Total gain from investment =
: 1,260 *12= 1,560 USD 135,900
Savings = 20*1.80

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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Key promotional activities

o OilAnk helps in achieving zero-
waste campus goal, green buses
O %(& and vehicles, cleaner environment.

‘ ® Awareness campaigns in campus
@® Channels used to promote ideas
® |nternships

"O‘. ’C};

d@

S

w9
Towards zero-waste sustainable community

& Timeline of Milestone

Biodiesel + Glycerol Hydrogen

2018 2019 2019 2020
Idea Biz plan Feasibility Scaling
& fund raise analysis

Initial stage Second stage Expansion
Outside UKM

\
Reaching 1 year M) Reaching year 2
objective plan ’ objective plan
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Competitive Matrix

Q

Malaysia
- UPM Selangor

Chinese Taipei
-Sunho Biodiesel corporation

©
China @O/

OilANk® @ © @ @ @) @
@/

- Sinopec, Shanghai

India
- Bengalore

UK
- Green Lizard Technologies

©
EJ ggfuels, @/
(@)

Columbia
- Bioils + Triogroup

@ Qe @@

Canada
-Huiles Biocycle

Strength

- » The necessary sustainable management know-how
WOT Analysis

» Efficiency improvement of FOG clogs in waste water
treatmentplants.

» Improve quality of local environment (decrease car bon

emission).

The application of Al & 10T for monitoring.

Threats

+ Lack of coordination between suppliers and
consumers.

» Canwork only if accepted by the citizens
(UKM student and staff).

» Low participation levels from citizens.

* Drop in diesel price

- Weaknesses

Opportunities + Lacking cooperation between
political authorities and enterprises.

» Lacking involvement of private
persons in most of energy policy

» Increase in diesel price
» Reduced dependence of petrodiesel.

» Results in new permanent jobs. coordination.
> Decrease in UKM transportation cost. - Strained budget situation in the
communities.
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vB5% g Ldad v i i'/'i

Political | Economical
bility &economical growth Spending procurement to dedwﬁ.ﬂéd R&b
il A \

=0 Q gy |
st <y

Centralized collabo'rat techndlogy

(I~ o)

Environmentally

» Reduce local GHG emissions of the
transport sector

* Indirect land use change impact for
biofuels.

Socially
» Create on-campus economic opportunities
to help university students
» Social Enterprise maximizing social impact
alongside profits

Economically
» Generates revenue.
* Create a base for sustainable local
economies.
= * Develop environmental solutions for energy
" - efficiency.
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Thank You
Let’s start frying !!




Appendix 12

Team 4 - Beauty Squad (Indonesia)

Facial mist from velvet apple
extract for antibacterial
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Nadya Mauranti Fachruddin
(Bogor Agricultural University)

VELVET APPLE
EXTRACT  FOR
ANTIBACTERIAL"

A LEMBAGAIMU = 0 )
PENGETAHUAN i M\&l‘?ﬂkf;‘.’ # apec 8 APEC Research Center for Advanced

3 LN |
INDONESIA [ b 5 Biohydrogen Technology (ACABT)
LIPI  NDONESAN INSTIUTE OF SCIENCES Economic Gooperation

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

. Green economy:
- dustaining and advancing economic,
« Environmental, and
- docial well-being

2 Natural Resources

3.Sustainability awareness
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WHY VELVET

Velvet Apple

WY NponesiA A L, T G

LIP] INCCIMESAN INSTIUTE OF SCENCES u ‘ Economic Cooperation

APEC Research Cener for Advanced
Biohydrogen Technology (ACABT)

BENEFIT THE VELVET APPLE

_________________________________________

______________________________

______________________________
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CLASSIFICATION

Kingdom : Plantae
A Divisio  : Magnoliophyta

The Velvet Apple

o
=

w2 4 o | Classis  : Magnoliopsida

~sh N fledo " Ericales
N A "/f% k 5 .
="~ -~~~ KFamily"  :Ebenace
Genus  : Diospyros

Species . Diospyros blancoi

- DESCRIPTOIN: |
Plant high: up to 20 m or more, Fruit diameter: 9.13-9.88
~cm, Fruit flesh color: Greamy Yellowish, Flavor: sweet.

o P
?:ffi @ APEC R ch Center for A d

e Biohydrogen Technology (acum

&¥ [NDONESIA - .

IN TERMS OF ITS CHEMICAL COMPOSITION:
~~ Water content 58.9 %

-~ 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 0.1 %

= Carbohydrate 28.03 %
Source : Antarlina 2009

Velvet apple can be used as a facial mist because
it has a good vitamin G content for skin
nutrition.
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PROCEDURE FOR MAKING FACIAL MIST

Add sterile

- Pellet |
- (filtrate) |

LEMBAGA ILMU
PENGETAHUAN

Put the
extract into
a spray
bottle
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l ANTIBACTERIAL |

TESTS
— N 3. Dry
' ' ‘ Skin
NUTRIENT : [

NUTRIENT AGAR AGAR FOR Skin
ADDED VELVET POSITIVE Types
-~ APPLE EXTRACT CONTROL

LEMBAGA IMU & &
$ PENGETAHUAN 3 \_??'\‘2:" APEC Research Center for Advanced
WY INDONesiA_ % an ¥ Q Blahydrogen Technoiosy (ACART)

Time (Hours)
Skin Type

Normal
Skin
(+Extract)

Contral

Bacteria
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________________________________________________________________________________

Time (Hours)

Skin Type

Oily Skin
(+Extract)

Contral

LEMBAGA IlMU = &
PENGETAHUAN —-'}' w APEC Research Center for Advanced
L|$P| mﬁgfﬂﬂi‘“ ‘!‘ HH giuu Biohydr:gen '(;echnology (ACABT)

Time (Hours)
Skin Type

Dry Skin
(+Extract)

Contral
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TESTIMONIALS USING FACIAL MIST

s s B e [Tt

1! k ik \':f'r’l APEC nEOs . .
LIPT , - m " msosme  Biohydrogen Technology (ACABT)




Velvet Apple Extract Contain Antibacterial

Ising Facial Mist From Velvet Apple Extract Make the Skin
Fresher . Smoother, and Relieve Irritation

LEMBAGA IIMU & &
PENGETAHUAN ~ , =%
& e B e o e

SUGGESTION

Moisturizer, Face
Toner, Serum,
and Facial Wash Skincare

- product
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Appendix 13

Team 5 — SENESol (Thailand)

Participatory P2G
Electricity Storage
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Oh dear... What are those?



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

Our (human) civilization is

now heavily depend on

electricity...

However, the electricity system
Itself 1s reliable. ..

_— .'.7 "/

>

Conventional Energy

“ Nuclear Energy, Coal Energy
- Stable, but Flat and Rigid
- Uneasy to adjust

- System take a long time to
restart

* Qil Energy: Expensive

< Nat. Gas: Limited resources
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Electricity systems are NOT Reliable

Renewable Energy

Solar Energy -> Night?

Wind Energy -> Still Air/ No wind /
Storm?

Wave Energy -> Storm?

Hydropower -> Drought / Flood?



Ooops... slowly... we haven’t even talk
about the second problem yet. ..
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World populatlon requires food
-> agricultural production ->
agricultural waste -> water
pollution, air pollution, bad
smell/odor




Well... actually we can solve both problems with asingle snap...
just like killing two birds with one stone

Participatory Power-to-Gas
system networks for Giga-
Watt electricity storage via
Hydrogen from agricultural
Wwaste

By:
SENESol Team

(Alam Surya Wijaya, Lamin K. Marong, Luke Makarichi)
Mentored by Assist. Prof. Dr. Prawit Kongjan

Prince of Songkla University, Thailand




OK... Let’s Ssee our options...

Electricity Supply-Demand Pattern

Wasted energy Wasted energy

/A

—Wasted energy
Base Load Intermittent Adjustable
Supply: Supply: Supply:
Energy supplies Energy supplies  Energy supplies
that cannot be that vary with that can be
quickly varied. natural easily adjusted
Includes coal phenomena such such as from
and nuclear as waves, wind or water (hydro).
options. sunlight available.

1. http://www.rene%@wgm@m-content/upIoads/ZO12/04/energySuppIyandDemand.jpg
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Demand.

Generally demand
follows a sinusoidal
pattern that peaks
during the day and
troughs at night. It is
usually predicable
depending on the
weather and
economic
circumstances.


http://www.renewablegreenenergypower.com/wp-content/uploads/2012/04/energySupplyandDemand.jpg

Now... how to improve the reliability of the electricity?

Electricity Storage

Mechanisms

. : Energy discharge Energy discharge
a - .

Pe%ﬁﬁhﬁw ng Lo@fﬁ]{ﬁﬁnu

Energy storage

Energy storage

Power generation

%

\ Power generation
Load profile

Load profile

b

0 p 3 1‘2 16 20 24n O 4 R 12 16 20 24h

Img sourcehttp://ars.els-cdn.com/content/image/1-s2.0-S100200710800381X-gr1.jpg 229


http://ars.els-cdn.com/content/image/1-s2.0-S100200710800381X-gr1.jpg

Well, batteries are good for small-scale
storage... However, if we would like to use a

storage for
something much better...

e —

scale, we need

Energy Storage Technologies
il - Small Capacity &
- Short Term: FES,
[ SMES, DLC
- Medium Capacity &
§ Medium Term: PHS,

uuuuuuuuuuuuu
vl S

CAES, Batteries

——targe—Capacty—&
Long Term: H2, P2G

Energy
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Power to-Gas (PtG or PZG)

= 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
(H,) or Methane
(CH,),

Img source http://www.europeanpowertogas.com/media/files/power_to_gas_flowchart.png

But wait...

What about the second problem?

What does P2G have to do with
agricultural wastes?

231


http://www.europeanpowertogas.com/media/files/power_to_gas_flowchart.png

P2G Applications

P2G of agricultural wastes Key points

* Converts excess ele
for convenience si

nnnnn

We have at least 2 options: producing
H, gas or CH, gas


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

Product options

H, gas CH, gas

Dark Fer!r?enwaiork(DF) +M Anaerobic Digesti

,  products

W

o MEC
rganic |
Waste BC
Streams

() —

| Digested Pig |
Slurry @l
PN
~

- - ~ Lecireuiation loopy |- - - -~ = -

Dark Fermentation Microbial Electrolysis Cell
(STAGE ) (STAGE II)

Image source:
1. https://ars.els-cdn.com/content/igagekkas2:0
I 2. https://ars.els-cdn.com

scale, electricity from the grid can be stored using this system.

However, renewable energy received the
most benefits from this system.



Sources of Electricity

The Grid Renewable energy

“ Depends on the source of the grid: coal, “ Answer the problem gi
nuclear, hydro, or other sources RE, such as from v

* Mainly to improve the supply-
side energy management

= Depends on the electricity tariff &
pricing mechanism * Dueggi trend in green energy;,
preferred for the P2G system

This system is tuned for a wide
societal involvement with farmers as
one of the main actor
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=

" Participatory P2G Application

o7

Electricity/Utility
Company

5

Gas Company

Agricultural Biogas Reactor
Wastes/Weeds

Farmers

C -~ 5 w—ﬂ ,.,-‘y 31 — . ﬂﬁ 3
So... what's the plan?

We will set up and manage
contracts/agreements among the
actors/stakeholders involved in
this system
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Partici pat&fyp?ésygem

&'

Farmers Investors Team SENESoI

Electricity
Utility Companies

Team SENESol will manage this

Participatory Power-to-Gas system to
up & run sustainably. ..




s
R—

s
J

THANK YOU
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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

Domestic Waste .
Situation in Introduction of Analysis of DWT

Rural China DWT System System Establishment
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Domestic Waste Situation In Rural China

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 (kitchen waste, excrement)
/ 60 — * | Recyclable waste (plastic, paper, glass)

« Inorganic waste (ash)
+ Hazardous waste (battery)

m Organic Waste = Hazadous Waste

Inorganic Waste = Recyclable Waste Gao Qingbiao, Classification and Comprehensive Utilization of Rural Domestic Garbage Disposal, 2011
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Urgency: Environment & Health Problem

Polluted farmland and unhealthy ag
Contaminated drinking water

Spread of pathogens and odor prok

Opportunity: Central Government Support

"No 1 Central Document“ (2017) a
Plan for the Rehabilitation of Rural

(2018) promote the management «
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Introduction of DWT System

v

- Classified .
( DWT System J . [ Collection J + Treatment 1—]—- Recycling '
/ —‘ Paper v
Aluminum
| Products (can)
Metal
\ Other Metal l
N I Domestic '
4 Waste Plastic

- { Organic Waste

L

7

Kitchen Waste

Toilet Waste
S

~—t Glass

Others

1|
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Treatment: Build Waste Separation Station

Compress, sell to Paper Mill

compress and sell to
aluminum factory

Fracture, classified by
color, and sell to GLASS I l

glasswork or steel mill - ORGANIC

Light

—
25X
Trﬁsparent
Plastlcs lored

g pti =- -

- ‘ asﬁts
|

: Coveyor Bel Se?é‘o"\‘,%?

e e Apparatus & ' '

Color Detection and Separation System

243

Fracture, magnetic separation,
compress and sell

classified by color,
compress and sell

Composted with feces

packing machine



Treatment: Build Waste Separation Station

Compress, sell to Paper Mill

Fracture, magnetic separation,

compress and sell
compress and sell to

aluminum factory
classified by color,

Fracture, classified by el el G

color, and sell to

glasswork or steel mill
Composted withjfeces

Urine Diversion Toilet

\ URINE  400~500 4.5 X : £

- - -
o - -—— -
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Urine Diversion Toilet

\
\W

ol ~ Attentions A4
A Treatment of Urine “leakinginto feces
+~+~ = Sealed in asealed container for 6 month N TNITSGL
,r' b * The urine should preferably not be diluted— ‘ﬁgt,igg.{aggﬁ.éﬁt\ )
o higher pH (around 9) increases the die-off W8Rtdioalility
L rate of pathogens ,{x;a{pq;g] 10
.+ * Relatively higher temperature mﬁﬂ@rbéﬁt;
g L. Useas fertilizer after storage _atureof urine tank -

. ———— - ——

Homogenization l

Fecal @
Sludge Remy ....... L_ -

Inflammable

| Gasification Cultivation ] Alcohol-
Fermen based fuel
Methanol & prepupa tation

d

| ethanol Hermetia illucens Redkimes
i water [
-
R R - ]
Construction Fermen
material  [*— k Organic Fish tation

Sorting

Preparation —-{ Biodiesel I Bio-detergent
system
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For Residents: Cell Phone Application

History e -
mEiEm \

Empty the septic tank ° @ e

L LS L sEan

wa Ay weaAR
Empty the garbage _ /
collection station

Analysis of DWT System Establishment
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Public-Private Partnership

. Starting money
Enterprise ﬁ‘—v Technique people, management

people, etc

. 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 >

( Input

-/

. The awareness of garbage
—— Local People '———> classification

. Protect public infrastructure

SWOT Analysis

» Promoting Green Economic Development * Low Acceptability
» Profitable Companies and More Jobs and Cooperation v
* Reducing Government Expenditure on * Production being Limited by v

the Number of Inhabitants

nvirQ tal. Protection .
Eeautnpur[1 eI:an ronment Titl

Promoting New Technologies » Relatively Longer Investment

» Expansion of the System Period
» Alternative Treatment Systems
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Pilot Scheme

Garbage Classification
and Treatments Plants

White:
the County
Yellow:
Villages

Pilot Scheme

Cost
Capital Construction(Garbage Classification Plant, Composting Plant);
Operating Costs; Wages; Maintenance Costs;

Profit

* Company: making money from selling recyclable
resources

* Jobs:100-200
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Appendix 15

Team 7- |_Mechanics (Russia)

Smart wind power for biogas
farms
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|_Mechanics @
Lomonosov Moscow State University L q

FUEL @




THE PROBLEM

=

N
E
R
G
Y
D
E
=
E
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D
E
N
C
é

OVER
USAGE OF

POLLUTION

FUELS

2
A\

UTILIZATION OF SUSTAINABLE
RENEWABLE ENERGY DEVELOPMEN




THE IDERA




PER ANNUM:

3bn non food biomass } Great biogas production potential
403 min ha agricultural land

2500 tons CO @
4500 tons NO2 A\ - f 4
500 tons Soot

60-70 bin cubic meters of biogas — possible
generation

Low price of natural gas on domestic market
High CAPEX

High transformation costs of existing plants
Low level of government support




THE POTENTIAL

* Russian biogas LLC Engineering Center “Progress”

e New opportunities

THE PLAN




THE IMPACT

-new work places -introduction of new eco-

-positive public image friendly technologies

-new investments -opportunity for scientific

-new collaborations with and government

businesses and scientific collaboration

institutions -financial support of new
research

Lhealthy ecological -new financial opportunities
environment -efficient business practices

Lcommunity of -cost saving

formation

Attracting
investors

Promote .
sustainable Engaging

society and
development
in LR stakeholders

Stabilizing Additional
revenue innovative
streams features




roditr

THANK YOU!
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Appendix 16

Team 8- AISMART (Chinese
Taipel)

Al smart management in
agriculture-self sustained biogas plant

258



Al SMART MANAGEMENT
INAGRICULTURE - SELF SUSTAINED BIOGAS PLANT

AISMART TEAM

A

_
—3

Solve environmental,
~———energy issues

<
W)

Whatis
Al project ?

>
=0

[ &
Manage, upgrade\ e

agricultural activities
smartly
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Revolutionize traditional agriculture into
industry models, utilize smart software to
manage automatically

Attempt to use seli-sustained energy
sources for all operating aspects

PROJECT GOALS

To shape sustainable duties for all
stakeholders [(resourceful farmers/
technical team/ management team) in a
pilot area

Inspiring a modern agriculture to bring
cultivation and livestock activities closer lo
young generations

Achieve zero hushandry waste for the pilot
farm and energy recovery via biogas plant

To attract investment capital to expand the
farm as well as implement project

R
258, D

2/.< /

Seefood
Growing algae W

Bio-fertilizer

Livestock waste g w

ean
vegetables
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Clean
vegetables

Livestock waste

Artificial Intelligence (Al] in the Agricultural Industry

Agricultural Rohots
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Bacteria spots Early stress

. _ disease
Indentification

’/' \\\\v\ = _— )
e TS No stress High stress
Algorithm -
learmning Classification
ma

achine

Past data on
the weather JML model
and stress
severity
Stress image
12.5% stress 80% stress Early stress
Quantification Prediction Prediction
Al in the Pilot Pig Farm
~ Crop Monitoring  AEEEd @

We transfer a USB drive from
the drone to a computer and
upload the captured data

We pre-program the drone’s route and
once deployed the device will leverage
computer vision to record images

Predictive Analytics &

Utilize machine learning algorithms
in connection with satellites to
predict the weather

Analyze crop sustainability, appropriate
seasonal crops and evaluate farms for the
presence of diseases and pests
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Transportation

Accurate hyper-local data combined
with machine learning is allowing us to
find the consumption sources as well as
shortest convenient ways to deliver
products

263

Consumption market

Conduct statistics from large data to find the
potential markets for consuming products
Investigate the market needs to provide info
back to farmers

Agricultural Rohots - Modernizing
production methods for local farmers

Cooperate with local farmers

Cooperate between Al project and local farmers
in a win-win manner

Apply high-tech methods to upgrade agriculture

Help farmers to improve the economic
circumstances contributing to attracting young
generations into agriculture

Provide information

Potential seasonal crops - high productivity

Preventing pests/ severe weather



Biogas plant in the pilot pig farm

Pig farm
Acreage: 5000m2

1000 pigs per season ‘

Swine manure: 3
cubic meter per day

|
[ P

Substrate source: swine manure
(3 cubic meter per day)

Fermentative tank: 80 tons
Gas generation: 30 cubic meter per day

ey s ZiAiane A SDRNEAT el

G

C

C
NS
oy
(@)
=

«w
)
(o)

e
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Al in Energy management

NIR-spectroscopy to measurement
| pH and concentrations of organic
“acids

X[
|

— Utilizing a generator
15 which is using fossil fuel
combined with biogas

o >

Gay is purified by Biogas

E] Online devices conneet
Purification System

to control dashboard

— . * .

= Monitoring system dircctly o 5

84| display and extract data to ﬁ G““.gt neration after

8o S etanisl | purifying is divided
the controlling computer Y into 2 parts

Computational Intelligence (CI): Genetic
Algorithms (GA)

Aritificial Intelligence (Al): Deep learning
algorithms machine

wemey  Electricity is measured by
"M | the automatic clectric
pyrometer

Elcetricity is stored to use
A in lighting and washing

purposes

Estimate optimum operating
parameters for the biogas plant
Calculate the amount of waste
produced and energy generated

Farmer economy is stable
contributing to the '
economy

Reduce management costs by
using smart managing system
and reducing labor costs

Attract investors and government
attention to develop agriculture

Promote agricultural economy

Saving energy and fodder costs

Net profit after tax NTD
9,256,813 in first year of
operation (initial plan)

Facilitate the younger
generation concentrate on
agriculture, increase job
options

265

Apply high technology to
upgrade traditional agriculture

Prevent abandoning farmyard, fields

society

Prevent the discharge of
husbandry wastewater
into nearby canals

Increase crop productivity, Create  environmentally
decrease labor force

friendly products

Limit migration from rural
areas to big cities

Proper solid waste managemen|
to avoid releasing GHG into the
atmosphere

Diversify farming models
contributing to supporting
food balance



PROJECT TIMELINE

. Bring the system
08 and products to the
market

Train stakcholders

Revising

P - -~ BB Increase profit period
~ {:} Maintain equipment,
S fip-abd engine
ummarize and
improve processes N\ + ) Enlarge business models / prq) Consolidate

product value
/ Upgrade drone
- system

! . ahi Open pest and disease
@ Approach for partnership deal @ siklVala ceiiters
'g Complete the project plan Obtain fund from

investors

Attract investors, government me Obtain HQ office,
support l'i“m management center

E Invite more different
partners

INCOME STATEMENT-FIRST YEAR OF OPERATION

Income $85,437,500
Cost of electricity consumption 66,130,815
Gross profit for sale $19,306,685
Operating expenses 2,550,000
Operating net profit $16,756,685
Interest expense 3,900,000
Community feedback 1,285,669
Net profit before tax $11,571,016
Income tax 2,314,203
Final profit $ 9,256,813
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RESERVED SLIDES




Hushandry workers
Farmers

vonsb Stakeholders———>  Community
Employees Taichung residents
Investors
University, students ISNhy yoncralions
and researchers
Government Enterprises
Local councils Investors
Department of Energy
and environment
Gas production
—&— Gas production (m3)
O Methane production (m3) T T
40 - |

30 A

Gas production (m3)

T T T
0 20 40 60 80
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UV/vis-spectroscopy probe.

R600
Reflectance
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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Biogas purification system and generator

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.
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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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Valorizati |lof'Spe tCoffe Groun (SC )in Biofue 'and
Added value Produc ' Pathw  towards Integrat | Bio refinery

fppt.com

Qutline

— 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




Huge amount of waste is generated daily including municipal, food,
agricultural, and industrial waste.

Waste contains many that demand excessive
amounts of oxygen to degrade.

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

This contributes towards huge who run
and maintain landfills. This cost is passed to customers via

For example, In the , a landfill tax (currently around ) is levied
on landfill site operators. 3

of waste to energy and added-value products is one
effective way.

Recycling contributes to producing without the need to
growing plants (edible or non-edible) or converting food (edible oils).

Coffee is the second largest traded commaodity 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 of
coffee are consumed every day worldwide.




According to International Coffee Organization, between 2015-2016,
more than products were consumed worldwide.

Coffee industry generates around of waste per year.

Coffee drink making process, generate huge amount of a valuable dark
colored waste as of SCG are generated from of Robusta
coffee.

Moreover, wastewater generated from this industry contains dissolved
and suspended organic carbon that can be also harmful to the
enviroment.

, ‘Greatwall'c a = 21.2 million meters
Annual coffee production can surround the wall




« After making coffee from
of coffee 1s

Coffee machine Coffee drink

r .-

Recycling
Only 7% is recycled 93% goes to landfill
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Coffee beans

Added-value product

Biofuel

Hydrocarbon
fuels

Glycerin

pellets

Drinks and consumption

Consumer/householder

SCG Bio-refinery -

Spent coffee
grounds

Collection
facilities

Reuse
Food additives
Biscuits

Waste to value unit
Fuels, bloproducts,
materials,
and pharmaceuticals

Bioactive
compounds

Adsorbents

Bioethanol

Polymers

Biodiesel Bio-oil

Pharmaceutical

10

278



Proposed SCG Bio-refinery - SCG

Bioactive
compounds

] Adsorbents
Biofuel
¥ Hydrocarbon b

Bioethanol
fuels

I I Polymers w

Glycerin Bio-oil

SCG = Spent Coffee Grounds (Dried)
SCGO = Spent Coffee Grounds Oil
DSCG = Defatted Spent Coffee Grounds

Added-value product

Pharmaceutical

11

Aatiovidan!

C "\
"-'upukh“
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100 kg of SCG yields12 kg oil and 88 kg DSCG

Before Extraction After Extraction

1. Step
Production

2. Step
Separation

S, Step
Filtration

6. Step
inal Product
Biodiesel
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Biogas
Production
from SCG

Project objectives
and Schedule
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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).
— CH, 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

To further investigate the potential of SCG into other biofuels and added-value products.

17

\ \ |
No_|Task 112/30a/5/6/7/8/9/10. 11 12,18 18 1516|1718 |19 |20 |21 | 22| 23 |28
Phase 1
1 |Collection of SCG | ‘
2  |Characterization of SCG and oil extraction | ‘
3 | Production and characterization of biodiese! | |
4 |Biodiesel blending with alcohols and diese!
5 | Characterization of defatted SCG
6 |Biogas experimental sel-up \
Production of biogas from SCG and other
7  |waste
8 | Modelling of biogas proudction | l | ! 1
_ Phase 2
9 | Preparation of fuel pellet with partner Ll Ll L
10 | Biethanol production from SCG with partner | !
| Production of added-value products with |
11 |partner ‘
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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
Management

Electricity

—
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 This project is sustainable due to 3 important factors:
./ SCGisgenerated in bulk inadaily 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).

e Some of these characteristics are its reasonable oil content,
elemental composition and heating value.

21

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 (FazlaGlda company, Istanbul). (Initial Discussion)

22
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Project
Partners

Publications
and media
coverage

Published Papers

by i mmcendl

oswom"np

Getting more
attention and

Improved Being green shop

service and and increasing L
. obtaining more
being green costumers .
city comfortable live

25
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y o Mumiesem bols..

\ :‘1 Tiirkiye'nin diga -
== hadimliiigim azaitaca!

. NAFELERDEN ﬂ"’UIVII'Ti
it YAKIT URETTILER! ~
b 4

ey

Valorization of
spent coffee
grounds
recycling .....
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v SCG

1 save the environment | creates new jobs
15 excellent characteristics recycling
1 biofuels and added-value products

Conclusion‘ ‘ "
» v Biorefinery

m'.u'kcl. thun 2 years
£

feasible in Turkey

Remember
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Technigue Forum

Real Case Practices
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Flaahi Solar
i l whmlatr

SR SRR SO = s

ct test (8

*  (OSSC had been funded by the Department of Alternative Energy Development and Efficiency (DEDE) — Ninistry

of Energy, and Energy Conservation Promotion Fund.

*  CSSC was established and supported by the King Mongkut's University of Technology Thonburi (KMUTT).

Government
Budget Government

ﬁ I | Budget

Other Income/

2 Othar Income/
Agencies

Agencies

rch grant from Government Budget

esearch Fund from Granting Agencies {
ther Incomes / Agencies

KMUTT = King Mongkut’s University of Technology Thonburi

PDTI = Pilot Plant Development and Training Institute

ECoWaste = Excellent Center of Waste Utilization and Management

5BT = School of Blo-resource and Technology

BEC = Biochemical Engineering and Pilot Plant Research and Development Unit
IPC = Industrial Park Center

| & Algal Bintechnology (AGB)

& Aguaculture Enginoering (ACE)

£ Fungal Biodiversity Laboratory (BID)

& Clean Energy System Group (CES) ‘-

& Combustion Technology (CBT)

@ Community Resource Management (CRM)

¢ Censervation Ecology Group (CEG)

@ Center of Excellerce Waste Utilization Management (WUM)

& Food Technology & Engineering {FTE)

@ Remediation (RMT)

¢ Systems Biology & Bioinformatics (SHI)

@ Sensors Technology (SST)

& Royal Project Foundation & King's Recommended
Supporting Project Center (RSC)

& Product Development (PDD)
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NWK

-~ B | Standard testing for
industrial services

Share of small and very small PV power producers Share of mnstalled capacity of small and very small PV
contribuung to CSSC (Projects., %o) power producers contributing to CSSC (MW, %)

95 (18%) 568 (21%)

437 (82%) 2182 (79%)

# CSSC Contribution ® Non-CSSC  CSSC Contribution (MW) @ Non-CSSC (MW)

For PV system installation cost of 50-100 million baht/MW (about 1.5 -3.0 million$/MW),
the contribution of CSSC to PV industry is about 56,800 million baht (1,738 million$ )

Reference:

STT/VSPT Database of Office of Energy Regulatory Commission (swww.ere.ordh), accessed date: 22 August 22, 2016
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« Standard tCSting for PV prﬂdllCtS gIObOI< sovcam ¥

Cestificate of Registration

e Lo sy Kk e
QUALITY MANAGEMENT SYSTEM

* Research and Development I S

e P Toamesie 1 1eise.

I~

Provican of Tesing ana treegy

L L T o P T —)

15Q 2003:2015

* Training

-
I b s et
rewae by 21 -
S om a1 A 8
....... — ks My
g'ﬁi g Sty

Provision of 'Testing and Training on
NSC-TISI-TIS 17025

CES SOLAR CELLS TESTING CENTER ~ TESTING 0343
KING MONGKUT’S UNIVERSITY OF TECHNOLOGY THONBURI

s Photovoltaic system
55 and Renewable Energy

The present CSSC capacity

To test the following equipments according to IEC standards
(1) Type approval of PV modules

5, 10,2607

L9p | PEA, MEA
w CES SOLAR CELLS TESTING CENTER
KING MONGKUT'S UNIVERSITY OF TECHNOLOGY THONBURI
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“CSSC is the testing laboratory according to ISO/TEC 17025 : 2005, TLAS
accredited testing Iaboratory, Accreditation No. : TESTING 0343*”
* The scope of testing: [https://ssj-tisi.com/tislab/testing/test343e.html]

1. - Crystalline silicon terrestrial photovoltaic (PV) modules — Design qualification and
type approval

-Thin-film terrestrial photovoltaic (PV) modules — Design qualification and type
approval

IEC61215} and | IEC61646| and IEC61730-1, IEC61730-2 and IEC TS 62804-1:2015
TIS 1843 |and| 118 2210 | and 115 2580-1. 115 2580-2

2. Grid-connected inverter ~
|IEC61727\ and []EC62116 and [EC62093

i
=
ey

—

W
[ TIS 2606 ]and | TIS 2607 | cssc LN

3. Stationary lead-acid batteries : Vented types CHSURGEUSTETMOE  TESTING 0343

TEC61427 and TEC60896-11

e |
i The test item between Type test and Safety test :
- @7 s An;n‘?:gx‘z.ws

nan. 1843/ TECH1213

EUSET.
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Cells and Modules Characterization G LR THN SN

ey p— TESTITEM
¥ . Plé:rfonnance at STC —Kcharical Loea Tast
| B . . o CARASHLITY
Ise — ’ E [flﬂdlﬂl]be 100() W m - Arag of module S 22 m2
L SN —— / Pmp 1 *  Module Temperature 25 °C - Uit load
i | \ "1+ Air Mass (AM) 1.3 (as defin

mn [EC 60904-3)

Prigwiaisct

Intemational Standard Primary calibrated reference WB Techvscha
solar cell Buresanstal (PT8)

l

(itemational Caldvation ( Standard (or Master) ) £ 3 VL/1
refarence cell Frammboter .. ar
I s {::ﬁ!QL\ :z‘:-‘lw"wc"'

,,,,,,, —— l . _ Workd PV Scale (WPVS)

Stanclard Testing e A
’ ( Reference cell for testing ) ;“;;c: Hi
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IEC61215 and IEC61646 and IEC61730

E‘ Ths mage cenct aprenty be cgiyed I 5] b canan oty b sipsid

Hail test

rid- i i .
IEC61727-2004 Battery Testing
Islanding protection with H & IECE(‘);‘:GS}.;tt:IISi Al
IEC62116:2008  — HH S | (B IEC60896-21 clause 6,11

Digital
Oscilloscope

Digitally Cc
DC Power Supplies

AU Fower source

Power Analyzer

PEA, MEA
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« Standard development

* Long term evaluation and monitoring

Aging and Reliability

Characterization and Measurement

PV systems investigations — On-grid and Off-grid

such as:- system design, Impacts of PV penetration,

power values

_.

u Cumulative Installation (MWp) ﬂ%.‘i
data as of October 2017

AEDP 2015 (2015-2036) =2 6,000 MY (cumulative target)
Current ongeing PV program :

< 800 MWp (PY ground mount units) of government and
agricultural cooperatives (=3 MNWp)

% In August 2016: 100 MWp of pilot projects of sell-
consumption scheme of P\ rooftop program was
announced. Application date until October 2016.

= Before 2004, cumulative installation ~ 6 MW

* During 2004-2006 SHS ~ 24 MW

* 2004, the first PV power Plant by EGAT ~ 500 kW

* Since 2006, the “Adder measure™ had been launched

and also revised in 2009

*  Since 2007 - PV power plants in MW size by private sector
= Until 2008 - cumulative installaton ~ 34 MW

s 2009- Minibhy ol Luergy launclied REDP 15 Yis (lmg,el. 2.000
MWp)

*  2012—Ministry of Energy launched AEDP (target: 3.000 MWp)
+ 2013 - Power purchase from solar PV rooftop,

feed-in tariff (FiT) for 25 year.

+ 800 MWp (PV ground mount units) of

government and agricultural cooperatives

* 100 MWp PV reoftop: self-consumption
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As of October 2017:
Cumulative PV Installation > 2.7 GWp
Number of PV Power Plants > 520 plants

[ 1z 1amwp
6%

- 4-06 MWp
1

>10-12 MWp
4%

>8- 10MWp
7%

>6-8 MWp
2%

Definition:
VSPP: the installation capacity is not more than 10 MWp each.
SPP : the installation capacity between 10 - 90 MWp each.

Source of data: hitp: www.erc.or:th & hitp: ywww.dede.go.th

PV Local assembly Degradations
Power degradation 38%

BAC Bhomibag ap Comonins,  NED Tirnase aid thlpaion
o TACAR Pawnan

14 years

v

14 Years

PV Local assembly, Power degradation

Foreigner Brand 1.2 % per year for x-Si

*All appeared PV modules
are KMUTT ivestigation

296




Area 4 3-0023 : Long- Term (13-year ) Monitoring and Reliability of
PV Module Degradation in Thailand

INTERNATIONAL
il PVSEC-26
S B = 1 The 26th edition of the International Photovoltaic
= - ’ B ’: e w + B science and Engineering Conference (“PVSEC-26")
& ) B 5 = w 24 to 28 October 2016, Singapore
Degradation rates of electrical Degradation rates of electrical
parameters for mono-Si PV modules parameters for poly-Si PV modules
(16 samples). (16 samples)
Visual i i AL
sual inspection result - csec R
— il Poly-Si PV fiekd 13 years
IR G "
e Sy v J e e Ao
JSEC-26 oo Power of PV modules (mono and pely Si) at the end of the 20" year warranty might decrease
gg_\!ig..c___zf 7 by more than zm: from":::ameplate vgl:es. RS / :

W00 107 100

a
o

= 8

| Al

PV System Reliability Focusing on the Power Degradation and Power i«

Deviation from Nameplate Rating of PV Modules in Thailand i 03
1wy : . w
ICMAT 2017 | 22 June 2017 | Suntec Singapore i W i ‘
w w0 0r 1o
L} - " 'Sm"7 15 = m!l nllll-“ &y
The power deviation from nameplate rating of Power degradation of the modules from the system
PV modules before installation installations during 2010-2012
10% pecyeecpeeyens Qs 20b s i by hta p oot gy :
gi 8% feespeodoriioiton fortand Pib oo fosderiind 140 120
6% 120
af el § 100
g ! 2% 3
g g 0% E 80 Average =-5.1%
5™ ° 60
; -4% 2
S E 6% 1o » g 40
° .8% - z
H ‘A]B‘_c D‘E F!GIHllll 20
0 — Pe o I
Import (Asia) Local N \ip S G By g g g e Ip W 0w e @ 2
poly-Si Power difference (%)

297



Typical physical failures of PV modules found > : :
AR e S Physical Failure of PV Modules observed in the

various types of raiures - Fl€ld versus Aging Test
d cell discoloring

O EVA delamination
O bypass diode failure
O broken module

and micro-cracks

O discolouring

O torn back sheet

ICMAT 2017 | 22
June 2017 | Suntec

O EEEEEE— S79°ore

. . |

N T a1 sk e A
[y

Ll eesserresnill loss-cme el 1 {rserer——

m-w-u- o e o S vy Lt

Area 54.0013: ] Gomparison of actual system yield and estimated yield of il il
| Performance Evaluation of Sotar PV Rooftop Program in Thailand solar PV roofiop systems PVSEC-26
15';.::11‘ s um:m units PV output from all rooftop units could be estimated from the Solar Radiation Map
c-—-—mm—h—-m Mesaseonst
Shream DA T *Areapdene Bt e | ¢

- A B TN % R AR v T |

pomdopir gl epinddos

=== "[iliiiiiir

M A My W A Mg e O e O
Ao o 3300

e oo yaismd T3 (il ot
Nt sttt AT M et

i M mm

st sne 10

e
5
-
-
-
.

Ieusiriat
st

PTGV ¥ ¥l ¥ i 24 W0

rop A obagas s hssogs At Brdi s gy

e ]
PR it

“THTHIT -

e yuw 008 W e e e ey e ke b b O e e

| Area 5 3-0005 - Effects of dust deposition on performance of PV systems ’ Pl R |‘
| and suitable cleaning methods for PV pover plants in Thailand

Study on 3 solar power plants and 1 rooftop unit with different environmant,
Without cleaning for 2 months, dust could reduce up to 8% of power output.

Mangrove Rice farm
forests Oil depot and
Cassava farm biofuel oil Cassava farm
refinery
Eucalyptus farm Sugar farm

Corn farm
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AP 18-11

\

Year 2012
COD:264MW
(1-55MWp)

1 WBin ea s a3 ceflama de - 2842 WVp
wnars e seuasaiagsu

3467 o -

I = [135n von 8 1= 510 vaediaiaum drin-> 4848 kWp-}

(5308) L [3314]
— Q g

PERFORMANCE COMPARISON ON

THE FLOATING PV SYSTEM AND
PV ROOFTOP SYSTEM

THE OPERATING MODULE TEMPERATURE OF POWER PLANT IN THAILAND
™ ' Monk 5 i, ".Dmﬁuhn Bhrmout Gh 8
-nuﬁmm
CES Sctar Geis Fosting Centar, Plot Plant Develosment and Traimeg Instiloe
* Devigaon of Enary Tochactogy. School of Easrgy. Enwicament and Maloiias

v, wncn-mxanv. 2anvet Seagan, Balinng Musrpieg, INTERNATIONAL King Manghut'a Univeesity of Technology Thanbus, Bangkok THAILANG
me:{huw Brca ot yla snapons Hrikar PVSEC-27 P -
CE S Salar = 85Ty Piﬂ"l—d%.n‘hnnqm-n»
Ving umu{“uu Lot Gy oF Sechostogy Thentur, Thsie
bt tiarat: *  Nry season L — 1.4 Hot seasan ]
- ~ - - . Tma oo
n Y 3eotng Srtend WP Reatos dend 8 Peateg Teissten E” = ::; s G vax 3
F o - Tind -
- 0 Tt P - £ - Tmd - .
_ \ i\%\ - Tmo e . Tme -~
- .~ @ . v""’/' w
{9} PV toofep syt {1} PV rahop systsm? . é‘a D "
Fig.1, ¥V Rogltop Syteen, {
" = 38 »
1o » n
0 e "o woo %000 400 200 oo oo 00 wo 1000
e nuin- mtwm W pRane wasar Ty (V)
- W M wwy we W e we W e e

F33.7. Fipaling PV Sysiem m Fig. 3 The operating moduie temperature in a dry and a hot season.

Improvement on the Verification Method of
electroluminescence imaging of the degraded PV modules

Sman Lvaaial Wissrusons Kdikees i i i ¥ o ! -
e e " = i : A
] = Bl D N

Pancm Parinya, Manit Sespan, |

Bhiroyut Chenvidhye, Tanokkorn Chenvidhya, Balling Musnpini), Yaowanee Sangpongsano

e b
ey I gt Ty gont (lara sty
1re dog-adbest tapm

ST Quantifying PID solar cells using EL - i

—aedics

Electrolumi of PV modul

Hideram of sree sl of desisited
= tkﬂ—dwwmn
- —n.‘ e forwnd bio bor

<R\ Jul

—g e sa e

CSSC’s Contribution on the PVSEC-27,12 — 17
November 2017, Japan
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Area 5 2-0016 . Over/Under Vollage Proleclion Tesling for
Grid-Connected Inverters in Thailand

e T
§ .
5 '
L) l 2
"
3 3 s ars "
t 5 L o
| £ | Sp———
s e .
i
P | [O=wneT
I 5 |
e 5 v

PEAS distr bution 1ine INTERNATIONAL
PVSEC-26

How to test the over and under voltage protection for the 3P3W centralized technology

inverter according to PEA requirements.
Proposed procedure

Simulation and test results

Phase A changes fallow scaling faclor A of each condition,

(over 120% of naminal kne-to neutral voltage.

uvz DA%z 1LoL120"
wn oS0 10120"
ovt 122200 10c130°
ov2 13220 102120*
Vaitage vector changes in daita side.

2 e AN, . L
VI peak aend
oV 10K, 2309
OV  LenTiesan S I

= A

Examplo of OV2 tost result and simulsted vOtaQe | 4+ 4 1\ /) /
e AVAVAVAY, \

PV systems performance in long-term and degradation
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AP 18-13

(o D e ) e =
13016 150810

Sarven vy oy e e e i MW A O

Locarian : W1 sfuaay

¥ Solar Radlron 588,00 Wi
& Present Production 1.30 kW
(¥ Imported Energy 2,087.3 k¥Wh

(# Exportad Energy 0.0 kWh

4 Overall Producoon 2,087.3 kWh

Locution : D3 massamisrios
# Sclar Radiation 610,00 W/m?
(& Presant Production 0.00 kW
(¥ Imported Erergy 0.0 kWh
1# Exported Energy 0.0 kwh

2, Oyersll Nroducsion (L0 kWh

Over
# Solar B

Ly Precer: Producnon 55.53 W
v

(€ Importad Energy 95, 482.9 kiWh

o Energy 916 kW

21ms PIP1-2

05,00 Wm*
&) Present uction 30.91 kW

{¥ imported E

Overall Production 47
kWh

Location : B2 sivardie 2
# Solar Radiation 538.00

o W‘"r'.vzdfrcm’“ 3

£9 ¥¥W¥h

o e & = I3 a '
JUN 4 uammsiiansszuundnlniieadumeing o wiareims
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AP 18-15

stem Monitoring
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AP 18-16

* Standard and testing
+ Reliability and standards of PV modules

Sampling plans and how to confident

PV grid connected systems: Energy evaluation

* Analysis and monitoring of PV systems

PV grid-connected systems — utility interaction

s+ FER

| NIRWRILWEIITUMAUIY = . 8
é) uazoyindwiooTu 7@+ dninawunaavuatduayuniide (ana.)
MV IINRIITU g '
<. » | The Thailand Research Fund (TRF)
Departmaent of Akernative X taside
Enargy Development and Efficiency

MINISTRY OF ENERGY
AfUNSSUMSHiVATNISWAN W '
@ mm Energy Regulatory Commission /"/
W msoysSnuwdoou

,* Electricity Generating Authority of Thailand
\\.‘.. = malwironBauiaussnalng

‘ siWwWuasKa
etropolitan Glectricity N
(S

NECTECT Esco E(_igé ©ISCG

a mambar of NGTDA

304




AP 18-17

- .

JE I SUREA BHLLWBIN TN
saar Pisse v faty R Srwe T Toctve 1% Ao e

Q—\ Z Fraunhofer
= AIST FLORIDA SOLAR |

P ENERGY CENTER
mﬂlci mtomov«mm Sating Bosips ubupmerssve

AREW WCPECG (Siiws (g

Asia Renswalse Energy Workshop el EL ¥

IEA PVPS Task 13-‘-
Toowm,. A

University of Malwn

TOVRheinlan
@ m AIT N UVRheinland

1CR0RROW T0DAY

« ma s AT
WL lfﬂn:

oy IV

——

awtéc

\
s “
' AR
/
. | l ‘! | ﬂ A A

305




AP 18-18
eep

CSSC JanAnanauaInsjIuAIUARINTAMAINRENIHRAI1TN
waziiluasAnsuRaNI5iGe g

CSSC emphasices Lo produce Lhe qualily slandard por Lvlio wilh prolessional
staff and the learning organization.
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( N

Best Practice for Smart Community in
Chiang Mai World Green City

. J

Asian Development College for Community Economy and Technology
Chiang Mai Rajabhat University
Thailand

ENERGY

B - D S

Sufficiency Economy Bioenergy Cycle
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AP 19-2

Technology

Community

)

(

Smart Load
* Smart Home
* Smart Farm
* Smart Office
* EV & Charging

N

Renewable Energy Smart Grid
* PV * DC Microgrid
* Biodiesel * AC Microgrid
* Biogas * AC/DC Grid
* Biomass

Smart Operation

Center
* Universal Monitoring
System
* Database/Data center

\

4

Smart Control
* Demand Response
* Machine Learning
* App Development

W\\/

/

(

308

Smart Consumer || Smart Community
* Living Integration
* Training * Energy
* Operation * Food
* Maintenance * Water




AP 19-3

m “Smart Infrastructure for Green Community Development”

©

, yk

%\;.
? e

Peak (Day Time)

1. Wind 6. Bogas

1. Energy Storage 7. Blomass

3, Charge contraller 8. Sutvatition
4, Invverter 9. Load

5. Solar

Community Community
m Business
= Ty
PV Stand Alone DC Microgrid 3
Recycle Road

Housahold
ot A
. = N o rumons
) L

AC Microgrid

-

Commnitysorpas R

-+
e

\'a
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AP 19-4

aﬂ|CEI' Chiang Mai World Green City: Real Living Learning Park
adicer Smart Community — AC/DC Smart Grid

| Biomass Gasifier & R

Biodiesel el P"{“System
Generator r :

Biogas e

Home o, 'h\ ==
. =
, N, 4

Smart Farm
N . "

“

Home

;@ i
el

Load:
1 office
1 minimart,
| 1 restaurant
. Minimart J :fmffee shop
3 QIS PP i i ) "\y anm .~
Office, BT bl 77 PP A o 6 houses.. "
LT ./‘ »

\ ~rre
LN

: %, v"': \'\"
Hiinis
. Caaat™ 7E¢ffee Shop '

=

Biodiesel Generator
40°kw

PV DC Microgrid Biomass Gasifier
25.5 kW _ : . 20 kW

PV AC Microgrid
25 kKW
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DC-AC
Switch

311

AC - Utility
AC Microgrid

25 kW PV AC/ Utility




adicer Smart Farm

qa:z N \
-

Monitor & Control

\
I
|
|
|
'
|
|
|
|
|
/

' B Soil Moisture p Temperature
. B Nutrient P Light Intensity
D Water Used P Planting plan

I

Weather Station

Vegetable Garden |

NPK | PH ﬂ @ ~ m

| '
Environment Soil Meisture Sensor Flow Sensor 4 . /

adicer Zero Waste — BioEnergy Cycle

Electricity 7

- .

Solar Roof top Grid

Generator

AN

~d
Smart Home

:I—

Smart Farm & Composting
Hydroponi

1

.“"4

O
‘=3 M ‘(\ AR I

wi WS Energy Crop
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adicer

Business as Usual/ Ideal Condition

AP 19-8

Solar Bus Stop

2,000,000 -

1,500,000 A

m

0

-500,000 -

e |

* No use of Renewable Energy

* No change in energy efficient device
e No recycling and waste management
* Inefficient transportation

*  Excess energy usage

A

adlicer

Solar Bus Stop

e (reen Space, Tree planting

* Renewable Energy usage

* Efficient Lighting/ No. 5 Devices

*  Waste management and biomass usage

*  Water management

*  Energy efficient transportation and
biofuel

Summary

* Renewable Energy and Green Technology for Local Community
= |ntegrate with Community Resources - Ways of Living

= Sufficiency Economy + Green Technologies (RE & EE)

= Smart Grid as Infrastructure for Low Carbon City Development

= Smart Community

» Living/ learning/training center for student, researchers, and general public

= Projects focus on appropriate technology andmethods to solve real green city

problems

* Moving Forward

= Appropriate Technology; Monitoring/Optimization

® |ntegration with Social Development and Economic Development

® Train-the-trainers; General Public; Policy Maker

" (Create awareness

= Share best practices — Database

= Create Demonstrations Sites = Community Implementation
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Smart Grid Scenarios
Self-Sustained Green Community in APEC Region
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Problems

Organic wastes are abundant in APEC region which mainly from
cellulosic materials and liquid type of wastewaters. Their treatment

— Air pollutions caused by burning agro-industry organic wastes
Water pollutions caused by discharging high organic content wastewaters without

Nnnct_treatment
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Platform

Technical Solution Social Solution

Bio-energy

Busmess Bio-economy

Bio-Waste Refinery (H2/CHa4)

¢

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 (Chlna) 2013 (Japan) 2014 (Malay5|a) 2015 (Chlnese Talpel) 2016 (Korea)
all0 U dll0

China)
Copyright© 2018 GEDC FCU Al Right Reserved

Anaerobic Digestion

4P IRE : I -
FENG GHIA UNIVERSITY Arbohvdra i '!.El i
Proteins
Fats
HydrOIySIS Extraselularenzyme
Monorhers
Sugar
Fatty ac s

Acid-formingbacteria
Acidogenesis

i aci
Butyricacid
Alcohol

~

ACIO-TOTTTINY DaClerid

H, + CO> ‘Acetic acid AP 20-3
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Our Core Technology

Innovative Hydrogenesis &
Methanogenesis Technology (HyMeTeI()

Copyright©2018 GEDC FCU All Right Reserved
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The international trends of gaseous
bioenergy technology

[Source: EBA website]

Year 2013 Year 2013 The most popular technology now
15,000 plants in Europe 280 plants in Europe

Two-stage gaseous

Biogas 2 Biomethane gas
1omass energy sy stem

Biogas purification
technology
- T The main technology

to recover more
energy (25%)

Two-stage energy recovery technology is always more than one stage of 8-43%. 6

n Two-stage Instea
nergy recovery from

age anaerobic digestion really increase @ aaihid
mani £ Adam
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From Biomass Waste to Biohydrogen
Fermentative H, production

....

VFAs
Alcohols

Feedstock Feedstock

. Feedstock
.

Feedstock
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BioH2 Technology Evolution at FCU

M LN R A B (HyMeTek) i M A
CommarciaI_HyMe‘rek operanon; £ AR LR
i TR AR AE S W
it Mabile Synergy Power Statian L At L
ik (0 TN SE G il A

Bio-Hz gas station A 33 00 BA Y

1L UHETR S48 T 1 s
Pilot-acale operation system ﬂ"”m"‘qj:'
in Hz 0.4 m3 CHg 2.5 m® O R 0L Y )

T SR L )l LSRN O 0 5
High-rate hydrogen production e300 LE]
(lab-scale) QO 141 50 U A1)

AL A TR B SRR iR
Coptinuous flow FREHITICLERY

BT AR

Batch test
O 68 9

A 0 [N A e

(7 M) Bio-H2 Reactor)

2000-2008 2005-2008 2008-2011 2011-2018
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Mobile system: (A) 10 m3Feedstock Tank,
(B) 2 m?® H; Reactor, (C) 4 m?® CH4 Reactor. |
(D) 4 m?® CH4 Reactor, (E) MBR, (F) Control |
system-« |
9
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HyMeTek Applications in food industry

* We have established a cost-effective large-scale pilot plant

» We have established the key technology of design and SOP
instructions

Copyright© 2018 GEDC FCU Al Right Reserved 320
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HyMeTek system established in Central
Chinese Taipel thls year (1500 p1gs/30 CMD/25 kW)

Copyright©2018 GEDC
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Self-Sustamed Green Cnmmunlty
Biohvthane Smart Power and Green Cvcle Managements

BIOthhge Biohythane: Nuclear power plant
: N~ :
"Gy Making constant o > =
4 - S \)QQ
1 ,, ﬁ‘l‘l““]“’ 1.1/\ f]/\r\ 1\-1-1./1 6% T2,
b W ‘
? W Thermal power plant
Part of total energy . } ’0
R Solar D?ll%# S
Heatpump - Q
\ 4 == t olar Battery
: B "/ Z 7 Wind Turbine
Fuel ell 3 [~ 2 e fluctuated
pa—— Masra Fanhr . : poy
Hvydrogen tank Nt k
=
Sz e
1‘;\?%/-'/’ f:: .-::'
Wind craft

Consumer 35 Batter
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Machine Learning Basics

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

Machine Learning

Labeled Data algorithm

Training

Prediction

Learned Pred;
Labeled Data —l] rediction

Copyright©2018 GEDC FCU All Right Reserved
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Whatis Deep Learning (DL) ?

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

Machine Learning

~ 7,_4.-_9»’.“‘ m,—-’lf.
Ly — &y — oS0

Input Feature extraction Classification Output

Deep Learning

O O -0 O
& @K@ @ @ -
el el e

Input Feature extraction + Classification Output
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Why is DL useful?

o Manually designed features are often overspecified,
incomplete and take a long time to design and validate

o Learned Features are easy to adapt, fast to learn

o Deep learning provides a very flexible, (almost?) universal,
learnable framework for representing world, visual and
linguistic information.

o Can learn both unsupervised and supervised

o Utilize large amounts of training data

A, VP 1INz W s [ = =
APIE R e I
Neural network for image classification

Deep neural
networks learn
hierarchical feature
representations
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DL training process

Forward it Back-

Sample throush Update the
labeled data rough the propagate network

k, get .
h netvx/'or' , g
(batch) predictions the errors weights

Prediction l

Training

Learned

Input data Prediction

model
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Input Data

°* Power
production
from solar
panels

KWh

Image from satellite
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Partial code of our program

for step in range(l,training_steps+1):

batch_xs, batch_ys = next_batch(batch_size)
batch_xs = batch_xs.reshape( [batch_size, n_steps, n_inputs])
batch_ys batch_ys.reshape( [batch_size,n_classes])

sess.run(train_op, feed_dict={
x: batch_xs,
y: batch_ys,
})
if step % display_step == @ or step == 1:

loss = sess.run{cost, feed_dict={x: batch_xs,y: batch_ys})
print("Step " + str(step) + ", Minibatch Loss= " + "{:.8f}".format(los$

plt.subplot(1,2,2)

y_output = sess.run(pred, feed_dict={x: test_xs})

curr_img = np.reshape(y_output[batch_size-1], (height, width))
img2=plt.imshow(curr_img, cmap=plt.get_cmap('gray'))

Copyright©2018 GEDC FCU All Right Reserved
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Our Device for Deep Learni

HP Z8 workstation
_2CPU
_256GB memory

nVidia GTX 1080 GPU x2

AT

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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Forecasting results (10-min-ahead)

Mean Absolute Deviation Percent

MADP L.l-. ||r.'x Ak”

* kWh MADP: 13.07%
» KW MADP: 8.87% e

Day time of one day

400 4 S
— kWh
350 - w
; 300 - — pred. kih
— pred. kW
=< 250
oJ
= 200
E 150 1
130 4 J
[
d : A\
0 200 400 600 800 1000

Time step [10 mins] (night data removed)
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Forecasting results (40-mins-ahead)

« kWh MADP: 21.48%

Daylight time of one day

V‘ — kiWh

60 ‘ lJ! = pred. kWh
e / .
E 04

J
20 1 : =
\\ ﬂ ‘ }
0 i 1] T T
0 100 200 300 400 500

Time step [10 mins] (night data removed)
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Case Study in
Green Farm

23
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Eco Village Recommendation
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RenewabléEnerg
{roum
OrganglgWastes
Rt velimg

hugrenn capyright
s

HyMeTek of FCU
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Green Farm Ecosystem by Two-stage Biogas Production Technology

GOV./MWorld bank | @ " (DEnergy supplier
NGO/Investors S g *o. (@ Facility sale
S A s A (@Operation and training
negotiates v

preferential feed-in-
tariff, concession
period and other
incentives to build
power plant in
location currently off-
grid or where grid
access is unstable or
insufficient

€ = = -]

Agricultural Products Increased
* Economicgrowth

Micro, small & medium-size
enterprises in the area benefit
from affordable and reliable
access to fuel or electricity

Communities receive affordable and N
reliable electricity (and income from the S
utility in case of co-ownership). Partial
ownership granted in exchange for labor
and resource stewardship — putting a
value on ecosystem services

————> Energy flow
_____ > Cash flow
1t©2018 GEDC FCU All Ri

Bigger enterprises become anchor
electricity consumers and contribute to
employment and economic growth

Copyrig

Scenario for promoting community empowerment In APEC's rural area by using agro-wastes

recycling biotechnologies and GIS assistance—- cycled Infrastructure

’\

Lrs 1" .V "
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Technologlcal drlven start-ups and the entrepreneurlal tralning for
community empowerments/Investment

Soclal impact ecosystem Interactlons

Intermedlarles
and service

Sources of capital providers

~ business enterprise

’

Beneficiary
needs
Agriculture and food Economic = Education
security developmient Y
Flow of capltal
/ Environment : Governance ‘ Health
Copyright©2018 GECFL

The flow chart of turn-key solutions by
agro-wastes recycling biotechnologies and GIS assistance,
Intra-circle (tech application and waste accumulation circle)

Recycle » Electricity
water Purification » Biogas
l Heat Recovery
Crusher ] p
agro- Mixer =1 Liquid
wastes fertilizer .
» Hydrolysis -
Sludge
---------------------- *------------------.-. Business
Solid infrastrmcture
fertilizer
Agro-land L

28
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FLOOD DISASTER 2014

* Data from the Regional
Disaster Management Agency
(BPBD)ofManado City2014:

= 101 houses were lost;

= 18 died,

= 2 were missing,

= 86,355 people or 25,103
families were displaced by the
floods. i

+ January 2017, victimsofth [
floods can be relocated to
Pandu village, Bunaken
District, Manado City, by th
supportof government.

PROBLEM

power shortage because of »

high cost of power transmission.
right©2018 GEDC FCU All Right Reserved

Co

s th%fetl‘mohﬁ I'('S‘Q’@Eh
system to Manado Clty

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-I11 Project agreed to fund the Pilot Project of advanced
Blogas system which result the output capaC|ty 10 kV%Iea

Biomethane
Ll?tﬂls praect smtable and

successful, can be duplicate
or build the bigger capacity

Daouble Cron Princinal Cron 4
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IMPLEMENTATION

« Designing the system of
“Power Statlon of Two-stage

Biohythane Production
(HyMeTe)R with output

capacity of 10 kW
« Build the system designed
« Shipped the built system to
Bitung Harbour, Indonesia

« Install the system at Manado
site

Copyright©2018 GEDC FCU All Right Reserved )
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HvMeTek create Win-Win-Win Strategy

HIA UNIVERSITY

Economy policies, the world's responsibility
- Himan Reinog Win

Transformation and upgrading, stable earning
- Comnanv Win

Environmental protection, resource conservationg T g
- Farth Win R

52
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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
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