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

       
SUSTAINABLE 

CLEAN 
GREEN 

RENEWABLE 

Solar Thermal, Wind, Hydro, Wave,  

        Current, OTEC,Tidal  
Biomass, 

Biogas 
Geothermal 

Solar PV 

Nuclear 
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2. OTEC Legal Definition: 
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Gas 

Liquid 

27-29ºC 

4-7ºC 
Al-Quran 24:40 (610-632) 

Rankine (1851) 

D’Arsonval (1881) 

Claude (1930) 

10ºC 
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Off Sabah: 

Profile 
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Global OTEC Potential & Development: From OPEC to OTEC 

Re Union 

Kumejima 

Hawaii Curacao 

Martinique 

Bahamas 

Reignwood Hainan 

OTEC  

OPEC 
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Sabah 

Sarawak 



Malaysia 
(Sabah) 

Malaysia 
(Sarawak) 

Republic Socialist of 
Vietnam 

Swallow Reef 

Reed Bank 

Rifleman Bank 
Prince of Wales Bank 

Ardasier Reef 

Barque Canada Reef 
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Sunda Shelf 



29,850 sq km 

76,060 sq km 

25,210 sq km 

Kota Kinabalu 

Kuala Baram 

Labuan 

Kuala Penyu 

P. Balambangan 

30 km 

Semporna 

20 km 

LL2H 

GK1E 

KB2E 

PB3E 

SP1H 

 OTEC POTENTIAL IN MALAYSIA &THE FIRST FIVE OTEC POTENTIAL SITES 

Total Area=131,120 sq km (>700 m) 

Total OTEC Potential =105,000 MW 

By 2030,  installed capacity of OTEC development  

could reach 2500 MW, i.e. to match nuclear power 

P.Banggi 

SP1H 
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Pulau Layang-Layang 

Sabah 
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Pulau Layang Layang: Landing View 
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2. OTEC-H2 PRODUCTION PLANT 

3. Shimizu- FLOATING CITY 4. KRISO-OTEC Energy Island 

1. OTEC-Power Generation 
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3. Ocean Energy Production Cost & Generation Capacity over Capital Investment   

 
 
˃OTEC with 
Spin-Offs 
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TARGET: 
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Ocean Energy 

Input  Output 
Cost of Ocean 

Energy 
(USD/KWh) 

 

Generation 
Capacity (MW) 

Capital Investment 
(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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OTEC-H2 

Mineral H20 

Health & 

Cosmetics 

High Value  

Produce 

Temperate 

Produce 

“Import  

Substitutions” 

Lithium 

Production 

FURTHER INNOVATION WITH THE REST  

OF EMERGING TECHNOLOGIES: 

=>OTEC SPIN-OFF INDUSTRIES 

Smart-Grid 

With all  
Renewables 

Ms Earth Japan,  
2012 

Capture-Fisheries 
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COMPARATIVE CAPITAL & OPERATING COSTS OVER PROJECT LIFE CYCLE  

OIL-FIRED POWER OTEC-POWER 

USD 7.5 billion USD 1.5 billion  

Total costs (USD) over 21 years of operation 
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4. STRATEGIC OBJECTIVE 

UPHOLDING NATIONAL SOVEREIGNTY WITH OTEC-DRIVEN RESORT 
PROJECT @PULAU LAYANG-LAYANG 
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PLL 
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OTEC Power for  
Deepwater Production Off Sabah  
& Promising OTEC Project Sites 

100m 

200m 

300m 

400m 

500m 

600m 

700m 

800m 

900m 

1000m 

1100m 

1200m 

1300m 

Samarang 
10m 

St Joseph 
12m 

Kinarut 
162m 

Sumandak 
52m 

Kinabalu 
55m 

KNNAG 
55m 

Erb West 
62m 

Tembungo 
71m 

SM Kechil 
55m 

Water Depth 

KLCC 
Height 452m 

Water Depth 

>1300m 

Kikeh 
1300m 

*Zuhal East 
35m 

*Malikai 
565m 

*Gumusut Kakap 
1220m 

**Limbayong 
1200m 

**Ubah 
1448m 

**Siakap 
North Petai 

1490m **Rotan 
1500m 

*Kebabangan 
142m 

**Kamunsu East 
750m 

Note: 
*Project in progress 
**Under study/consideration 

Operator 

Floating Production, Storage & 
Offloading (FPSO) 

Jacket Platform 

Legend: 

Subsea Wellhead Tension Leg Platform 

PETRONAS Floating Liquefied 
Natural Gas 2 (PFLNG2)  

Truss Spar Platform 

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

• Ocean Energy & 11th 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. 
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 11th MALAYSIA PLAN & OCEAN ENERGY 

• The subject of “ocean energy” has been incorporated in 11th Malaysia 
Plan (2016-2020): 
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“Ocean Energy”=> 
• Ocean thermal energy; 
• Offshore wind energy; 
• Tidal movements; 
• Oceanic current;  
• Wave energy; and 
• Salinity gradient 

 



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 

CHANGE 

MEGTW & NRE 

FOOD SECURITY MINISTRY OF PLANTATION INDUSTRIES 
AND COMMODITIES 

MEDICAL  AND HEALTHCARE MINISTRY OF HEALTH 

PLANTATION CROPS AND  

COMMODITIES 

MINISTRY OF PLANTATION INDUSTRIES 
AND COMMODITIES 

TRANSPORT MINISTRY OF TRANSPORT 

WATER SECURITY MEGTW 
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Enablers Issues 

IMPACTFUL FOCUS AREAS 

MEDICAL & HEALTHCARE 

FOOD SECURITY 

ENERGY SECURITY 

ENVIRONMENT & CLIMATE CHANGE 

CYBER SECURITY 

PLANTATION CROPS & COMMODITIES 

TRANSPORT & URBANISATION 

WATER SECURITY 
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2012 2015 2020 2025 2030 2035 2040 2045 2050

OTEC 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

Bioenergy 809 1,455 1,567 4,088 7,553 12,535 14,832 17,823 21,049

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

Nuclear 0 0 0 0 12,264 12,264 12,264 12,264 11,650

Wave/ Tidal/ Current 0 0 219 548 751 3,548 5,868 7,603 9,662

Hydropower 9,056 9,084 9,531 9,531 9,531 9,531 9,531 9,531 9,531

Geothermal 0 0 216 382 531 1,264 2,122 3,174 4,318

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

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

Malaysia: Projected Electricity Generation by Energy Source (GWh) 2012-2050 
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Source: ASM Task Force on Carbon Free Energy (2015) 
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3W Micro-OTEC @UTM OTEC Block Q Commissioned on 22 
May 2015 
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