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GLOBAL SOURCES OF ENERGY, RENEWABLE & NON-RENEWABLE, IN PERSPECTIVE

Comparing the world’s energy resources*:

-

. 2010 World Energy Use
Where should we invest s

For the long haul? S

S Natural Gas

Uranium

Salinity
Gradient

TIDES

Geothermal

Yearly potential is shown for the renewabie resources. Total “use & lose " reserve is shown for the finite fossil and nuclear resources.
World energy use is annual




FORMS OF ENERGY & CLASSIFICATION
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2. OTEC Legal Definition:

“OCEAN THERMAL ENERGY CONVERSION”

“... a method of converting part of the
heat from the Sun which is stored in
the surface layers of a body of water
into electrical energy or energy
product equivalent”;

[Pub. L. 96-310, Sec. 9, July 17, 1980, 94 Stat. 946.]

Ref:
http://uscode.house.gov/download/pls/42C98.txt
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Global OTEC Potential & Development: From OPEC to OTEC
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@HIM / OTEC POTENTIAL IN MALAYSIA &THE FIRST FIVE OTEC POTENTIAL SITES
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DCNS FIRST OTEC COMMERCIAL OFFSHORE PLANT:
NEMO Project EAN THERMAL ENERGY CONVERSION TO ELECTRICITY OR HYDROGEN FUEL

‘ akuocnearogyy

e e e
- 16 MW (gross output) offshore OTEC plant
= To be operating in Martinique island before 2020
= 72 M€ awarded under the NER300 programme by the European Commission

1@%5@?61%’%&%39959&%0 2 OTEC-H2 PRODHCTION PLANT




3. Ocean Energy Production Cost & Generation Capacity over Capital Investment
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Ocean Energy

Generation Capital Investment

Capacity (MW) (Million USD) MW/Million USD

Wave Energy 10 62.75 0.16 0.561
Tidal Energy 254 298 0.85 0.28
Offshore wind 10 40 0.25 0.165
OTEC 53 451 0.12 0.13
Salinity gradient 200 600 0.33 0.09

kWh = kilowatt-hour, MW =megawatt
Source: Asian Development Bank Report & IRENA Technology Brief
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USD 100 millions
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COMPARATIVE CAPITAL & OPERATING COSTS OVER PROJECT LIFE CYCLE

Bl 100MW OIL-FIRED POWER PLANT 100MW OTEC POWER PLANT
8
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B Capital Cost S 5
4 Fuel Cost o 4 mm Capital Cost
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3 w==0&M Cost 3 O&M Cost
2 2
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Total costs (USD) over 21 years of operation

OIL-FIRED POWER OTEC-POWER
USD 7.5 billion USD 1.5 billion
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' A. STRATEGIC OBJECTIVE

UPHOLDING NATIONAL SOVEREIGNTY WITH OTEC-DRIVEN RESORT
PROJECT @PULAU LAYANG-LAYANG
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Water Depth

KLCC
Height 452m
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OTEC Power for
. Deepwater Production Off Sabah

. "z ast & Promising OTEC Project Sites

s g caniERl & caniERl & caniRtl &5 st
Samarang SM Kechil KNNAG Tembungo Kinarut L) o
- 55m A 55m A 71m  gEsoe 162m
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st Joseph| ~ Sumandak |  Kinabalu | Erb West | Ketl’igfr?gan 565m 1220m Kikeh

12m 52m \V/ 55m % 62m %

Legend:
- PETRONAS Floating Liquefied Operator '@ ,,,,,,,,,,,,,,,,,,,,,, Y P .]- **Siakap
,,,,,,,,,,,,,,,,,,,,,,,, Jacket Platform * Natural Gas 2 (PFLNG2) B Libatong : North Petai
= iﬁ 1200m [ ]
""""""""""""" Floating Production, Storage &
>1300m -v Offloading (FPSO) Truss Spar Platform @
| Note:
\ i *Project in progress
- Tension Leg Platform [ ] Subsea Wellhead o **Under study/consideration
S o

Ref: Mohamed Firouz Asnan, 10 December 2013
Kota Kinabalu, Sabah
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©UTM
. 5. WAY FORWARD

e Ocean Energy & 11* Malaysia Plan, Already in Place;

* Pre-Feasibility Studies, EIA, & Feasibility Studies;

* Project Approval,

* Project Financing;

* Incorporation of SPV for the proposed resort development;
* Meeting of Stakeholders; &

* Project Scheduling & Implementation.

A-Bakar Jaafar @ENSEARCH SEM Conference
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11t MALAYSIA PLAN & OCEAN ENERGY

* The subject of “ocean energy” has been incorporated in 11t Malaysia

Plan (2016-2020):

Exploring New Renewable Energy Sources

17.78 Studies will be conducted to identify new RE sources to diversify the generation mix.

In the Eleventh Plan, new RE sources such as wind, geothermal and focean energy pwill be

explored. Currently, the national wind mapping exercise is underway and it is expected to

be completed by 2016. The exercise will further enable a study on the feasibility of wind

energy to be developed. Geothermal potential will also be further explored with the

discovery of a 12 square kilometres geothermal field in Apas Kiri, Sabah. Viability of ocean

energy will be explored to take advantage of

surrounded by sea.

25 July 2016 Sunway Putra KL

Malaysia's geographical position

of being
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“Ocean Energy”=>

Ocean thermal energy;
Offshore wind energy;
Tidal movements;
Oceanic current;

Wave energy; and
Salinity gradient

23



OCEAN THERMAL ENERGY DRIVEN DEVELOPMENT CUTTING ACROSS THE PURVIEWS OF
AT LEAST SEVEN MINISTRIES, A BLUE OCEAN STRATEGY

FOCUS AREA MINISTRY

BIODIVERSITY MINISTRY OF NATURAL RESOURCES &
THE ENVIRONMENT (NRE)
CYBER SECURITY MINISTRY OF COMMUNICATION AND
MULTIMEDIA
ENERGY SECURITY MINISTRY OF ENERGY, GREEN

TECHNOLOGY AND WATER (MEGTW)

ENVIRONMENT AND CLIMATE MEGTW & NRE
CHANGE

FOOD SECURITY MINISTRY OF PLANTATION INDUSTRIES
AND COMMODITIES

MEDICAL AND HEALTHCARE MINISTRY OF HEALTH

PLANTATION CROPS AND MINISTRY OF PLANTATION INDUSTRIES
COMMODITIES AND COMMODITIES
TRANSPORT MINISTRY OF TRANSPORT
WATER SECURITY MEGTW
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©UTM IMPACTFUL FOCUS AREAS

’ Issues Enablers
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Malaysia: Projected Electricity Generation by Energy Source (GWh) 2012-2050
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350,000
300,000
250,000
200,000
150,000

100,000

50,000
° 2012 2015 2020 2025 2030 2035 2040 2045 2050
[WOTEC 0 0 134 2,848 7,884 15,768 27,594 47,304 59,129
Fuel Cell 0 0 16 354 1,665 4,054 11,603 27,782 53,194
B Bioenergy 809 1,455 1,567 4,088 7,553 12,535 14,832 17,823 21,049
B Wind Energy 0 0 547 1,095 2,601 5,913 10,052 14,520 18,922
Solar PV 7 437 790 1,579 2,631 3,999 6,314 9,502 11,913
B Nuclear 0 0 0 0 12,264 12,264 12,264 12,264 11,650
B Wave/ Tidal/ Current 0 0 219 548 751 3,548 5,868 7,603 9,662
W@ Hydropower 9,056 9,084 9,531 9,531 9,531 9,531 9,531 9,531 9,531
B Geothermal 0 0 216 382 531 1,264 2,122 3,174 4,318
W Fossil Fuel 124,596 134,571 151,656 165,891 165,388 169,623 169,661 155,798 146,047
Total 134,468 145,547 164,675 186,316 210,800 238,500 269,841 305,300 345,417

Source: ASM Task Force on Carbon Free Energy (2015)
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r?W Micro-OTEC @UTM OTEC Block Q Commissioned on 22
May 2015

@UTM
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