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Unconventional Power

Station

Source: Energy Asia 2025
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PRISM Energy transition is no longer a debate — it's a deadline? : Agilemania
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By converting high-CO, natural gas to generate blue electricity, transforming it from a mere transition fuel
into a long-term, sustainable clean energy source for the future

Vietnam Securing sufficient energy for the region through BLUE
ELECTRICITY generated from abundant high-CO, natural gas
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Turning CO, into Valuable Resources with ZEUS

' Agile.@nia

How might we unlock the potential of high-CO, gas fields, transforming a challenging resource into
a strategic advantage by repurposing the CO, to generate unparalleled value and opportunities?
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Potential Value Creations

@ Advancing Decarbonization

Emission reduction from
Combustion Power Generation

@ Boost Gas Monetization from high CO2 gas fields

Unlocking Potentials of
Stranded High CO, Gas Fields

Southeast Asia

Opportunity to utilize exhaust
CO, for insitu injection as

Enhanced Oil Recovery

@ Expanding into New Growth Areas

Potential New Revenue Stream
from Blue Electricity

Addressable Market:
Malaysia & Southeast Asia

Spur the growth of
Carbon Capture & Storage
Business
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This is more than a Technology - it's a Movement. A Movement tHhat
wll Energuse o Sustounable Future and Redefune How we Power
The World
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So, the question is — Are You Ready for the Transformation?

@

Stranded Scalable
gos power
P)e
X -

#PRISM2025 | 28t™ July — 29t July 2025




aaaaaaaaaaa Agilemania
Project Challenges, Risk and Mitigation
Technology Governance
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Project#2: Ocean Thermal
Energy Conversion (OTEC)

Source: CAFEO 2023



If¥s been recognized as part of National Energy
olicy 2022-2040 Plan

Agilemania

m Explore high potential nascent new energy sources

NATIONAL . cesecnves
E N E RGY + Enhance renewable energy penetration to increase fuel source diversification,

enhance domestic energy self-sufficiency and environmental sustainability.

PO LI CY + Enhance commercial viability and competitiveness of alternative energy

sources to achieve technical and commercial viability, as foundation for scale-
up.

* Build competitive position and unlock value pools with early-mover technology
advantage in high potential nascent alternative energy sources.

DESCRIPTION OF INITIATIVES

+ Conduct targeted feasibility studies to identify the potential of alternative
energy supply sources in Malaysia, focusing on high potential energy sources
such as waste-to-energy, third-generation bioenergy, solar thermal, and ocean
thermal energy conversion (OTEC).

« Support private sector investments with matching government grants
particularly in early proof-of-concepts as well as deployment and scale-up
phase for high potential alternative energy supply sources.

+ Conduct highly selective study of geothermal and wind energy potential in
specific high potential targeted regions.
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Stakeholders

Lead Entity:
EPU

Core Stakeholders:

MOSTI, KeTSA, MPIC, MAFI,
KPKT, ST, SEDA, SB, Ministry of
Utility and Telecommunication
(Sarawak), UTM-OTEC

Supporting Stakeholders:
MOHE, MGTC, research and
academic institutions, SEC,
SESB, SEB

Imp_lr?m::'il;c‘itlon Initiative Type

2022-2040 New

P
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TEC technologies are differentiated by the working fluids that can be used. Open Cycle
OTEC uses seawater as the working fluid, Closed Cycle OTEC uses mostly ammonia. A
variation of a Closed Cycle OTEC, called the Kalina Cycle, uses a mixture of water and
ammonia. The use of ammonia as a working fluid reduces the size of the turbines and
heat exchangers required.
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OTEC and UN SDG elements
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« OTEC is uniqgue among alternative energy choices in energy
generation process as it produces a large variety of potentially
valuable by-products (Martin et al, 2016; Barberis et al, 2019)

« OTEC is amongst the 21 most impactful and emerging technologies

that fulfil all the 17 SDGs by the United Nations (Academy of Sciences
Malaysia, 2017)
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1MW CLOSED CYCLE OTEC SYSTEM
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OTEC Installation Around the world

Port Blair, Gosung, Korea Kumejima Island

New Providence, Bahamas Andaman and Nicobar Islands 20 kW plant Okinawa, Japan
10 MW plant g 100 kW plant .
\ Int. airport, Curacao 1MW plant Big Island, Hawaii

500 kW plant

105 kW plant
1MW plant

of (e

Sri Lanka
10 MW plant

S
US Virgin Islands

i S Mw PHOREN . Maldives ‘ L
® Operational 15 MW plant "L Martinique, France 2 MW plant
: 10 MW plant
® Under construction La Réunion, France Sabah, Malaysia Cqbqngqn, Philippines Tarawa Island,
@ Planned 15 kW plant multi-MW plant 10 MW plant Kiribati

1MW plant
O Proposed
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Table A1.11 Pumps and Turbines Information
BASELINE: Ammonia Turbine from GE (ROTOFLOW) or Mitsubishi, and submersible pumps from several manufacturers

FRISMENGTIEE engineering & design challenges

Table A1.12 Platform Information

BASELINE: Ship-shaped tanker or container ship

Processes
 Processes Fabrication Turbine generator standard to about None
Fabrication Standard tanker or container ship Is lower capital cost of single hull 16 megawatts
construction construction allowed? Need multiple units to use
0 state of the art submersible pumps
Boicy - s"f"": S (low head-high flow)
Cwae e s Deployment Installed in shipyard None
Installation Shipyard None - —
g 5 = Construction Installed in shipyard None
Operation, maintenance, repair, and None
placemere | | L eemaonciaeaael | X RS . Installati Installed in shipyard None
Environmental itoring Standard None Operation, maintenance, repair, and None
Safe operating procedures Standard None replacement
D issioning Standard None Environmental monitoring Standard fi ia industry None
Risks associated with process failure None, not applicabl None Safe operating procedures TR ia industry Novia
Proven MNaaaaaa————! @ ¢ p3 e B OB B i D issionil Standard None
Hurdles or limiting factors None None Risks associated with process failure None, modular design of heat None
Development time frame Technology ready, but final design None exchanger and turbine generator
process takes at least 1 year combination
Component viability Proven None
Hurdles or limiting factors None None
Table A9 Heat Exchangers Information Development time frame Long-lead itams, at least 18-24 None
- - months; technology ready, but final
BASELINE: Al plate-fin evaporator and cond d by, for example, CHART i e BLasar et Y
Processes Table AL8 Cold-Water Pipe Information
Fabrication Standard Must get manufacturer involved
in design FIRST-GENERATION BASEUNE: Fiberglass-reinforced plastic sandwich per National Oceanic and Atmospheric
Administration 19805 design and at-sea testing, with horizontal towing and upending in-sit; gimbal d.
Deploy Installed on shipyard None '
= Sea depl o ' Processes
Operation, maintenance, repair, and None : DEEP WATER | TCOLDJ WARM WATER Fabrication Standard fiberglass -reinforced plastic Syntactic foam spraying
H "):,; HOPE H Deployment Tow tank tests led to model Waoather window
Enwironmental monitoring Standard ammonia industry None H E Construction Sae fabrication None
Safe operating procedures Standard ammonia industry None ! E g eadapl : i [enar andow
Decommissioning Replace every 15 years and recycle None i ' Wop«mxmumqnp-v,ud From marine risers None
Fes ST S Mg L] = E Enwir l moni From marine risers None
isks associated with process fai inimal because modular design None ing procedures marine ri
heat exchanger and turbine generator : ________________________________ 's:'"”m" “Fm: J"’:_ M o
combination 4 P igr
c abi vy P R 15,“,' Rishs associated with process failure NOT an option. This is a single Must design for 30-year usabls life
Hurdles or limiting factors None None Component viability Proven WM
Development time frame Long-lead item (atleast 24 months) Mt f ived e beyond s yaers
mu‘(‘hmww in design Hurdles or limiting factors. None Need fiberglass-reinforced plastic
process of entire plant takes fatigue data beyond 15 years
atleast 1 year Development time frame Technology ready, but final design Need fiberglass-reinforced
process of entire plant takes fatigue data beyond 15 years
atleast 1 year
Source: Wave Energy Conversion and Ocean Thermal Energy Conversion Potential in
Developing Member Countries, Asian Development Bank p "
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THANK YOU

Questions?
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