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_ An on-board conveyor belt can retrleve

- as much as a metric ton of trash a day
R s
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PROFILE
Clearbot

Cofounders, Clearbot

About Clearbot

Cofounded by Gupta and Goel, Clearbot started in
2019 as a student project to help Indonesian surfers
clean up waterways. The Hong Kong-based company
builds self-driving electric boats that collect rubbish,
perform remote inspections and deliver cargo. With a
20-kilometer range and 200 kilogram payload

capability, Clearbot has participated in cleanup

projects in Hong Kong and India and won competi ;’&

Read More

MakerBay



https://www.forbes.com/profile/clearbot/?sh=2e2276a9937e
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2. Oyster




Low cost high tech fish and oyster farming systems
Potential impact: reduce overfishing, provide better livelihood for
coastal, river and lake communities.




Downwelling system manual guide

* l This environment mimics the tide movement with upwelling and

s | downwelling. Our specific design allows for fine control and
J ‘W et il measurement of environmental parameters such as temperature, Ph,
llf i } dissolved oxygen, salinity and further sample analysis can tell us about
| the chemistry of the water.
= _h‘ 1. Research, Faster parallel testing
I 2. Usability
..... - Srimepaenioswen ‘A . 3. Continuous digital measurements
S - e EEEET S 4. Remote monitoring
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3. Mangrove




What if we could make
Bagaimana jika kita dapat membuat




Produce

Store

Distribute

Seawater solar electrolysis
(green hydrogen production)

Low pressure
storage

Local production
Local distribution

Would replace
- Gasoline for vehicle

- Electricity for home and work
- Cooking gas

www.balon.energy


https://cesarjungharada.notion.site/Balon-Balon-Ijo-Public-in-progress-f4e4d51746934957870f9105e511155e
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Water Oxygen Hydrogen



https://en.wikipedia.org/wiki/Electrolysis_of_water
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Using LPG, the average houselhold uses:

Per month:

o 4 x 3KG LPG canisters per month
e Cost: 60000 IDR (3% mean income)

3
3

3
3

Using hydrogen, we would require:

Per month (*)
e About 71 yoga balloons (75 cm diameter)
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Per day:
e 13% of a 3KG LPG canister

Per day:

e About 2.5 balloons (75 cm diameter)
e Compressed at 35 bars: 1 scuba tank 15L


https://www.liputan6.com/bisnis/read/5201751/uji-coba-beli-lpg-3-kg-pakai-ktp-diperluas-ke-jawa-bali-dan-ntb
https://www.rri.go.id/malang/daerah/267027/sidak-lpg-3-kg-diskopindag-dapati-resto-yang-menyalahgunakan




Holy grail of renewable energy?

Sep 2023 Cesar Jung-Harada
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Hydrogen Research

“Compression can cost up to 40% of

“Renewables take up precious Hydrogen energy budget, and dealing “Compression can only be “Even green hydrogen
land resources. Green hydrogen with compressed gases is dangerous done by mechanical - :
S > > " production uses toxic and rare
production is not scalable and expensive means’ chemicals”

Low Pressure Underwater Ambient

Offshore Storage Pressurization Non-toxic Catalyst

’v‘ Meaningful
( ’Design
LA Group



https://cesarjungharada.notion.site/Balon-Balon-Ijo-Public-in-progress-f4e4d51746934957870f9105e511155e
https://chinadialogue.net/en/energy/floating-solar-ready-for-take-off/

Mangrove Research

“Energy production
always creates pollution
and damages
biodiversity”

“Planting Mangrove is
slow and tedious”

“Many mangrove die
out of erosion”

“Mangrove grow too

slowly”
mﬁﬁfmsrs ‘
% WE..,.M..‘
e ozm_ o eeee
~ LA d -
W o2 32322

Increasing
Dissolved Oxygen

Automate Mangrove
Planting

Develop
Biodegradable Anti
Erosion Mesh

Optimize soil
composition for fast
growth

https://www.nature.com/articles/s41598-021-88119-5

https://www.landscapediscount.com/Geocell-Erosion-Control-Products-s/1948.htm

https://earth.org/data_visualization/the-true-value-of-mangroves/

https://coastalconservatory.com/how-to-grow-mangroves/

(N " Meaningtul
’Design
A Group

AL

SN


https://www.nature.com/articles/s41598-021-88119-5
https://www.landscapediscount.com/Geocell-Erosion-Control-Products-s/1948.htm
https://earth.org/data_visualization/the-true-value-of-mangroves/
https://coastalconservatory.com/how-to-grow-mangroves/

Sites Inspected

Criteria:
1.  Water Depth & Quality
2. Safety
3. Public Accessibility
4. Community
5. Environmental Impact
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https://tinyurl.com/2tfp284s

Comparing Potential Locations

Name Score

5 Pelabuhan Suwung 47
[5 Kampoeing Kepiting 46
Y North Serangan 45.5
5 Pura Taman Ratu Kakian 455
[y wana Segara Kerith 43
5 BTIKK Waterfront 42
[ Kelompok Nelayan Ersar 415
) Sanur Port 40
) Segara Marine - nearby 39.5
5 Embung Sanur 35
\5) Mertasari beach 35
3 Sanur Beach 345
) Rekreasi Kano 34
(3 Mertasari harbour 33
1 Serangan Harbour 32
™ Mangrove Kelan 28

Safety
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10

10

10


https://tinyurl.com/2tfp284s

Site Selected: North Serangan
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Mangrove Biodiversity

Avicenia lanata Bruguiera gymnorrhiza Ceriops tagal Rhizophora apiculata Sonneratia alba

Biota

Macrophtalmus llyoplax Tentraodon erythrotenia Butis butis Liza subviridis Monitor Lizard




>* . 3D render with animation: Fahri from https://pixl.co.id/ | +62 818-0600-0806









Platform
— Dimension: 9 x 9 m, 3 m Height
— 10 KW capacity

— Capacity: 15-20 people for
workshops & activities



Activities

Research

CLaal N

) e 4 DAY (s AN
Marine Biology

e - i

Environmental Pollution

Education

Community Training Skills
Development, and Certifications

Community Service

Electric Bike Makerbench &
Charging Station Repair Shop

Mangrove
Plantation
Wildlife
Monitoring

Fishkeeping

Alternative Tourism Education

Mangrove Business Incubation



https://cesarjungharada.notion.site/Balon-Balon-Ijo-Public-in-progress-f4e4d51746934957870f9105e511155e

IOT (Internet of Things) and Use of Al

Floating solar hydrogen and IOT Sensor setup

= B

Battery Solar Panel

T

4G Data Logger
Cloud 32 Channels
.=
Balon.energy website \ e
- Weather Station
Sun
4G Wifi Router CCTV Camera Wind
Rain
Air Quality

Raspberry Pi

Temperature -20 to 150C

Catalyst = Hydrogen
Voltage & Amperage Tank Oxygen
s Catalyst Solution
. s Electricity
== Data
o
D 4 Load sgll weight 0 - 10kg

Catalyst solution

G bl Electrolyser Charge controller
SRS Oxygen

Solar Panel

Electricity

Air Bubble Rock -

Battery

Ph Sensor

Crabs!

Dissolved oxygen Sensor

Cesar Jung-Harada, July 2023, Singapore



Real-Time Open Data

0« sensecap-demo.seced.cry#findex
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Testing IOT Systems
Aug 2023, Bali
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2023/08/16 16:32:06 [ INNERE
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MRARST

MEAT RS 40 - 50

Flash version 10,1 or greater is
required
You have no flash plugin installed

Download latest version from

Dashboard https://sensecap-demo.seeed.cn/#/index



https://sensecap-demo.seeed.cn/#/index

Publication & Open Science

C B0 & researchgate.nel

ResearchGate  vome @  ouestons  sobs arch for research

Contarence Paper [ Fusi-text avatatie

Abstract and figures

“Trw powes secter is the largest scurce of the Govemement fvenue and the
promier cONritton to the Country’s gross domestic product. (] Power
generation in Bhutan reies almost exchusively on hydrepower. The total instalied
Capacity of axisting Pyckepowee plants is 1488 magawatt (MW), Snce all of the
euisting plants are run-of-the-river types, the total generation drastically drops %0
abeut 300 MW during the wister dry seasen (December-March) due to low water
levels. This falls short of meeting peak system demand Guring winter dry

seas0ns. To deal with the seasonal power shortage, Bhutan has curtaled
Irustral 12ads Guring e winter menths. Power has Been mpcrted f1om badls,
especiady in the winter, But this wik became increasngly ficult 1o arrange
Bocause Incia has its own power Shortage dering thase months.” (1] The
hypothess is that imvesting n targe amounts of chamical Batteries is xpensive
ungractical, and hard 1o scale, whie developing fiexibie hydregen tanks (2] from
1ot s =alevials 30 BOCOMNG & Ma0r experter of Feen Pycregen woud grovide
Bhutan: - The abity 1o store energy 10 cperate Its own Industry in the dry season
- Blectrify hard-to-reach rural communities - Imgrove Bhutan capacity 10 control
@nergy export price over time - Dversfy Bhtan chents with attractve green
hydrogen in the region and beyond

v ‘\/"/'"' —
2 5
‘ should
xate this
/ h facility?
Figere conteet upioeded by Casar Jung:Hacdy  Authar content

@ Public Ful-text (1

D, ping g ydrogen | . and Research Interest Score
development platform in Bhutan Gt °
- Recommendatons 0
s Reads D ©
b 23 Research Papaes Straam, Hogeschool Rottardem s atous st s Beseacctuce
: Th Nethariands
Lab: Gesar Jung-Harace's Lab

@ Cesar Jung-Harads . Inger Zeng - Ohnmar Kysw - Show ol 13 authors - Bhutan

Overview Stats Comments Cratiors. References (11 Retated research (104 More v

Stratogies for stationary and
jportable fuel cell markets

Marine Biology
-_

Blue Carbon

Anthropology, Design

e

Engineering

e

Business

e

International Renewable
Development



https://www.notion.so/cesarjungharada/Conference-Paper-published-From-Bali-Indonesia-to-Thimphu-Bhutan-Transferring-experimental-knowled-03db6d339bc54acaac7377d8058ce7d8
https://www.notion.so/cesarjungharada/Conference-Paper-published-From-Bali-Indonesia-to-Thimphu-Bhutan-Transferring-experimental-knowled-03db6d339bc54acaac7377d8058ce7d8
https://www.researchgate.net/publication/372912249_Developing_green_hydrogen_low-cost_research_and_development_platform_in_Bhutan
https://www.notion.so/cesarjungharada/Conference-Paper-published-From-Bali-Indonesia-to-Thimphu-Bhutan-Transferring-experimental-knowled-03db6d339bc54acaac7377d8058ce7d8

Industrial usages of Hydrogen

Toyota Mirai break®
world record

* R
Compared withf€onventional electric bikes
- that use lithium batteries

e

PB
NS

Vande Metro: After Germany & China,
India to roll out Hydrogen trains by Dec 2023

Electrification of all harbour crafts by 2030, Singapore

https://www.notion.so/cesarjungharada/Electrification-of-all-harbour-crafts-by-2030-
B Singapore-7a713f99ba464d1593382a2e435f7d4b?pvs=4



https://iopscience.iop.org/article/10.1088/1742-6596/215/1/012194/pdf
https://newatlas.com/drones/world-record-drone-flights-hydrogen-battery-gasoline/
https://www.energy-observer.org/about/vessel
https://www.toyota-europe.com/news/2021/toyota-mirai-breaks-world-record#:~:text=The%20journey%20started%20on%20Wednesday,km%20on%20one%20single%20fill.
https://www.toyota-europe.com/news/2021/toyota-mirai-breaks-world-record#:~:text=The%20journey%20started%20on%20Wednesday,km%20on%20one%20single%20fill.
https://www.zeroavia.com/
https://www.notion.so/cesarjungharada/Electrification-of-all-harbour-crafts-by-2030-Singapore-7a713f99ba464d1593382a2e435f7d4b?pvs=4
https://www.notion.so/cesarjungharada/Electrification-of-all-harbour-crafts-by-2030-Singapore-7a713f99ba464d1593382a2e435f7d4b?pvs=4

Scalability
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https://cesarjungharada.notion.site/Balon-Balon-Ijo-Public-in-progress-f4e4d51746934957870f9105e511155e
https://www.notion.so/cesarjungharada/Innozowa-Floating-Solar-Bamboo-cae1ffde829e427289c32dd1131e1a0c
https://www.notion.so/cesarjungharada/The-Myth-of-Hydrogen-for-export-2c9ea181c2584dc7b00b44d9ffe68cc7
https://www.experiencetravelgroup.com/blog/the-untold-story-of-indonesias-fishermen/

Prof. Dr-Eng. Eniya Listiani Dewi,
B.Eng., M.Eng

Head of New and Renewable Energy Resources Development
Division — PTPSE — TIEM BPPT (22 February 2014 to 20 July 2014)
Founder and President of the Indonesian Association of Fuel Cell and
Hydrogen Energy (2015 until now)

Director of Materials Technology Center — PTM — TIEM BPPT (21 July
2014 to 27 September 2015)

Deputy Head of BPPT for Agro-Industrial Technology and
Biotechnology (28 September 2015 to 5 February 2018)

Deputy Head of BPPT for Energy and Materials Information
Technology (February 5 2018 to present)

President Commissioner of PT Garam Persero (29 December 2017
until now)

®

When me met at Bali we do
short discussion, then...



Large Investment in Floating Solar

South-East Asia’s biggest floating PV installation is
under construction by Masdar and Indonesian
energy company PT PJB. The two companies
secured a PPA for the project with state electricity
company Perusahaan Listrik Negara (PLN) in
January 2020. The agreed tariff is $0.0581/kWh.

Abu Dhabi-based renewable energy group Masdar
and Indonesian energy company PT PJB have
reached financial closing for the 145 MW Cirata
Floating Photovoltaic Power Plant on a 225ha
section of the Cirata Reservoir in West Java, for
which the two companies secured a long-term power
purchase agreement with local state-owned
electricity company Perusahaan Listrik Negara (PLN)
in January 2020.

Link to article


https://www.pv-magazine.com/2021/06/25/masdar-secures-deal-to-build-2-gw-of-solar-in-iraq/
https://www.pv-magazine.com/magazine-archive/interview-shedding-some-light-on-indonesias-offgrid-growth/
https://www.notion.so/cesarjungharada/Work-begins-on-145-MW-floating-solar-plant-in-Indonesia-c1044771f878472c89f02ce4f22c2227
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Segera Beroperasi Pembangkit Biogas Baru
dari Pabrik Kelapa Sawit froms

11 September 2021 FOLLOW
Subscribers SUBSCRIBE
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Indonesia Future of Learning Summit 2023 (IFLS)
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Badan Pengkajian dan Penerapan Teknologi (BPPT), yang tengah mengembangkan potensi limbah
cair kelapa sawit atau POME sebagai bahan baku Biogas yang bisa digunakan sebagai bahan
bakar pembangkit listrik.(dok. BPPT)

Pekanbaru, Gatra.com - PT Perkebunan Nusantara V menargetkan selesainya

OKTOBER 2023


https://www.gatra.com/news-522425-info-sawit-segera-beroperasi-pembangkit-biogas-baru-dari-pabrik-kelapa-sawit.html
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Indonesia roadmap for hydrogen by Prof Eniya Listiani Dewi

Possible H, Application Roadmap in Indonesia
o o o o
Immediate next steps Early adoption Infrastructure building Diversification and
(~2025) (2031-2040) (Initialization of hydrogen economy) broad rollout
o
Engineering @ _ © - 7 P2H2P
NH _-coal A Open market = , Concentrated
mm“o‘"‘ i cofwing ' D> (electricity and H,) - { MMM l:::-:uour
Green | NG roplacemont - T - A
m“'d':'q".d' '—.“ A to NH, L & ‘g 4 m'z Distributed power . M
Material handling / 1
= B - iy ™ S e
Aircraft
Pol Project Adoption Hydrogen Light commercial Heavy -
“ t‘huon infrastructure vehicles vehicies . Commercia Shi e |
Ught demonsracon ' S & Combustion  “*
Smal- Blue and Green !
duw.u?\..;m H2 and NH3 for High-grade Partal m 0
industrios Export industrial heat / stoeimaking
steam production Steeimaking and
other heavy industries
g Pantial Green Partial Green iy Green Oleochemical, ik
Ammonia Fertlizer’/Ammonia r\, Feriizer Ammonia Green
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Indonesia roadmap for hydrogen by Prof Eniya Listiani Dewi

e

Hydrogen Development Scale

IFizIE

up to ~10 mw | ~5 GW ~20 GW ~3o6w | ~s0cw |
= =
2035
E

Small scale green Adoption of green Discontinuation of Retrofitting H’ydrogenplaysaewddmleh:
hydrogen production hydrogen production in fossil-based hydrogen coaligas power plants achieving net zero emissions
demonstration larger scale 2::0:00"”;‘@9‘ those for H/NH,. (NZE) by 2060.
Replacement of grey Utilization of hydrogen in caplure.
hydrogen i Approximately 10-20% of | Development of nuclear
“m:&“g = e power generation Large-scale export of heavy-duty vehicles are | power plants for

: hydrogen to other countries.| already operating using hydrogen production.
Small scale hydrogen Pilot-scale development of hydrogen.
utilization in commercial liquid hydrogen for Development of H, Hydrogen becoming an
level storage. infrastructure (storage, economic commodity

transportation, fueling and Indonesia as a
Pilot project small scale Support through grants, stations, etc.) e trading hub for Asia.
of hydrogen for cofiring tariffs, and other schemes. [ A .
Hydrogen can contribute
Green Hydrogen Preparation for hydrogen | ,o0.0ximately 1-5% of the
Demonstration (diesel export to other countries | 1otal energy consumption in
blending, fuel cell, dil.} (Asia). Indonesia.
~ Utilization of geothermal for

Blue hydrogen Utilization of hydrogen for
demonstration for o i S heavy-duty vehicles.
mobility Adoption of large-scale

hydrogen storage.
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Cesar Jung-Harada Ni Made Dwidiani Alvaro Cassinelli Tomas Diez Prof. Eniya Dewi Listiani
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Technology Material Science Researcher Physics, Design Researcher Project Lead Agency (BRIN)
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IMPACT

INPUT — ACTIVITY —> OUTPUT —— OUTCOME ——
Research Knowledge
University /
Research Research Institutions Industrial Applications Clean Energy Supply
Business Opportunities Business
Skills Development
Education Vocational Schools Certifications Jobs / Employment
Job Opportunities
CAST
Foundation/ Economic Development
MDG Locals
; Banjar People Better Environment:
Tourism Global Visitors Restored Mangrove,
Fab Lab Bali Enhanced Biodiversity
Services Banjar People Community Activation



Benefits

Bali as the Pioneer of Utilization of Bali’s Local Long-Term Environmental
Hydrogen R&D Production Natural Resources Monitoring

Green Workforce for Locals Citizen Science Movement Alternative Tourism



Indonesia Energy Need
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Electricity demand prediction in Indonesia. Source: “Design of Building Lighting Management System with Increasing Solar Shine

Penetration for Climate Change Mitigation”. October 2016. Link


https://www.researchgate.net/publication/311085789_Design_of_Building_Lighting_Management_System_with_Increasing_Solar_Shine_Penetration_for_Climate_Change_Mitigation

The Goal and The Gap

Energy sector historical emissions and
emission reduction pathways in NDC
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y Executive
i Summary

Indonesia Energy Transition Outlook.
https://iesr.or.id/wp-content/uploads/2022/01/
Indonesia-Energy-Transition-Outlook-2022-
IESR-Digital-Version-.pdf



https://iesr.or.id/wp-content/uploads/2022/01/Indonesia-Energy-Transition-Outlook-2022-IESR-Digital-Version-.pdf
https://iesr.or.id/wp-content/uploads/2022/01/Indonesia-Energy-Transition-Outlook-2022-IESR-Digital-Version-.pdf
https://iesr.or.id/wp-content/uploads/2022/01/Indonesia-Energy-Transition-Outlook-2022-IESR-Digital-Version-.pdf

Energy Production Sources

Indonesia primary energy mix (Q3 2021)

37.6%

2.7%

19.7%
2.0%
4.2%
31.6%
= Coal = Gas mm Biofuel m Hydro
= Oil = Renewable mm Ceothermal = Other (exclude biomass)

“Through its Nationally Determined Contribution
(NDC), Indonesia aims to reduce greenhouse gases
(GHG) emissions by 29% (voluntarily) or 41% (with
international support) compared to the business-as-
usual scenario by 2030. Current NDC, however, is
far from what is needed to achieve the Paris
Agreement. « The energy sector has become the
second largest emitting sector in Indonesia by
contributing to 34% of total emissions in 2019 and is
projected to turn into the largest emitter by 2030 if no
decarbonization efforts are carried out. « Considering
the climate urgency, deep decarbonization should
become one of the Indonesian government’s top
priorities for the next three decades. Decarbonization
should also be seen as an opportunity to modernize
the overall economy, avoid costs of climate
damages, improve air quality, prevent premature
deaths, reduce healthcare costs, increase energy
efficiency, secure water and food availability, and
preserve biodiversity.” Indonesia Energy Transition
Outlook.

https://iesr.or.id/wp-content/uploads/2022/01/

Digital-Version-.pdf


https://iesr.or.id/wp-content/uploads/2022/01/Indonesia-Energy-Transition-Outlook-2022-IESR-Digital-Version-.pdf
https://iesr.or.id/wp-content/uploads/2022/01/Indonesia-Energy-Transition-Outlook-2022-IESR-Digital-Version-.pdf
https://iesr.or.id/wp-content/uploads/2022/01/Indonesia-Energy-Transition-Outlook-2022-IESR-Digital-Version-.pdf

Indonesia: The World’s Largest Archipelagic Country

I Archipelagic & territorial waters of Indonesia
'~ Claimed exclusive economic zone of Indonesia



Indonesia: Well Endowed with Sunlight
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Indonesia gets an
“average radiation
intensity about 4.8
kWh/m2 a day and
an average
radiation length of
12 hours a

day“ (Octavianti, et
al., 2018).



https://jurnal.untan.ac.id/index.php/jpfu/article/view/28711/pdf
https://jurnal.untan.ac.id/index.php/jpfu/article/view/28711/pdf

Indonesia: World’s largest Mangroves and CO2 Sequestration Potential

Global Distribution of Blue Carbon Ecosystems Countries with municipalities with
most mangrove surface area
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4 Mangroves Salt Marsh Seagrass  https://earth.org/data_visualization/the-true-value-of-mangroves/

M40 CITIES. THE MANGROVES 40 CITIES NETWORK AND A MUNICIPAL MANGROVE BOND FUND.
https://www.earthsecurity.org/reports/m40-cities-the-mangroves-40-cities-network-and-a-municipal-mangrove-bond-fund



Indonesia: Mangrove and Carbon Sequestration

MANGROVES VS.
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The Urgency

© BUSHFIRE WARNING  An emergency warning is in place for a fire at Darwin River in the NT. Keep up to date with ABC Emergency

Nuice Media Government urges Jakarta's residents to wear Top Stories
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masks and work from home as air pollution b ona plcsalpamer sl
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worsens andoons give vidonce
No time frame given but Health Minister Budi G Sadikin said respiratory N
Rental vacancy rates falling and

cases went up 4x compared to the pandemic period thpor to recmaln s ety ow
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From beach to bush: Australian

Previously, the Jakarta health office said between January to July there’s 7 Geographics 2023 best naure photos
a monthly average of 100k respiratory cases in the capital Trump s home ater arrest,

mugshot in Georgla

Eighteen people have been indicted
alongside Denald Trump in Georgla.

AIR QUALITY IN JAKARTA

The cost of air
in Jakarta

$4 Billion 48 5.5 Million
Per Year Years Qases

In healthcare costs for Reduction in Life Expectancy Of air poliution related illness
citizens of Jakarta for citizens of Jakarta. in Jakarta in 2010,

KOM PAS

(BREATHEEASY, 2010) (AIR QUALITY LIFE INDEX, 2020) (BREATHEEASY, 2010)

Menkes Ungkap Kasus ISPA di Jakarta Naik Jadi 200.000 akibat Polusi Udara




“Yes, the planet got destroyed. But for a beautiful moment
in time we created a lot of value for shareholders.”

CartoonStock.com
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Hydrogen Hijau untuk masa depan yang sehat dan lestari
Green Hydrogen For a Healthy Future







