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ABSTACT 
For the sake of energy security, accessibility, reliability, affordability, and sustainability, there shall be 
an expected growth in dependency on renewables. In the tropics, the renewables would come, in 
the decreasing order of abundance or potential, from the following sources: ocean energy [ocean 
thermal energy, salinity gradient, offshore wind, oceanic current, tidal movements, and wave], solar 
thermal for heating and cooling, solar photovoltaics, biogas, biomass including vermi-compost, pico 
and mini-hydros, and geothermal.  By the end of this 21st Century, hydrogen fuel will be the most 
dominant energy carrier, as the pricing of energy will be based not only on its energy content but 
also on its utility.  For instance, for the same price, the hydrogen-fuel cell vehicles would clock in 
much more mileage, by 140%, than that of the standard petrol-driven cars. Such an emerging 
economics would promote not only longer distance in commuting but would also improve the 
dispersal of communities away from the congested city centres with expensive housing and 
accommodation.  Such a change in demography would only be feasible with the growth of 
distributed power systems that are fuelled by renewables, and by “ngap-ngap” theory, that will 
eventually become the major power distribution networks; the existing grids, either Peninsula-wide 
or State-wide, will still be there, only to complement.  Thus, the UTM-Institute of Future Energy 
motto: “energy, just around us”, shall soon be realised. 
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OUTLINE OF PRESENTATION 

1. Introduction 

2. Energy Development: Security, Reliability, Affordability, & Sustainability 

3. Sources, Forms, and Classification of Energy, Renewable & Non-RE 

4. Outcome of Policy Advocacy: RMK-11 & Ocean Energy 

5. Global RE Development: Where is Malaysia? 

6. Off the Grid with Distributed Power Systems 

7. Conclusions: The Game Changer 
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2. THE 4 MAJOR ASPECTS OF ENERGY 
DEVELOPMENT 

• Security 

 

• Reliability 

 

• Affordability 

 

• Sustainability 
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FORMS OF ENERGY  & CLASSIFICATION 

       SUSTAINABLE 

CLEAN 
GREEN 

RENEWABLE 

Solar: Thermal, Wind, Hydro, 
Wave, Current, OTEC;  
Salinity Gradient, Tidal  

Biomass, 
Biogas 

Geothermal Solar PV 

Nuclear 
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Current Salinity 

Gradient 

Salinity 
Gradient 

 
3. GLOBAL 
ENERGY,  
RENEWABLES 
& 
NON-
RENEWABLES 
IN 
PERSPECTIVE 
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 4. OUTCOME OF POLICY ADVOCACY: 2013-2015  

• The subject of “ocean energy” has been incorporated in 11th Malaysia 
Plan (2016-2020), Chapter 17: 
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“Ocean Energy”=> 
• Ocean thermal energy; 
• Offshore wind energy; 
• Tidal movements; 
• Oceanic current;  
• Wave energy; and 
• Salinity gradient 

 



Dominant Energy 
Potential in the 
Tropics & 
Subtropics:  
OTEC 

Source: www.lockheedmartin.com/us/products/otec.html 

10 May 2012 Putrajaya 15 December 2015 @A'Farmosa Melaka 

Dominant Energy 
Potential in   
Temperate Regions: 
Wind & Wave 
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5. Global RE Development:Where is Malaysia? 

9 

http://apps.unep.org/publications/pmtdocuments/-Global_trends_in_renewable_energy_investment_2015-201515028nefvisual8-mediumres.pdf.pdf. Bakar.jaafar@gmail.com 
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Where is Malaysia??? 



Renewables faced challenges as 2015 began – 
notably from policy uncertainty in markets such 
as the US and the UK, retroactive policy 
changes in countries such as Italy and Romania, 

and concerns about grid access 
for small-scale solar in Japan and some US 
states. 

http://apps.unep.org/publications/pmtdocuments/-Global_trends_in_renewable_energy_investment_2015-201515028nefvisual8-mediumres.pdf.pdf 
Accessed on 8 December 2015 by bakar.jaafar@gmail.com 
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In Malaysia: the “right” policy is to 
do away with “quota system”: 

 Those who could …, should …! 
 It is not fair for consumers, the like 
 of you & I, to pay additional 1.6% of  
the electricity bill;  
because the Treasury & TNB are the  
Major beneficiaries of the RE generation i.e. 
Savings in foreign exchange & peak-power 
Shaving. 
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NGAP-NGAP THEORY @WORK 

15 December 2015 @A'Farmosa Melaka A. Bakar Jaafar @UTM-IFE CONCEPT 2015 12 

Power park 

Hydrogen Storage 

Industrial 

Local generation , Neigbourhood , 

&  

Local Area Network  

Combined Heat and Power 

Fuel Cell 

e - 

e - 

Wind Farms 

Rooftop Photovoltaics 

Remote Loads 

Load as a resource 

Smart Substation 

Fuel Cell 

Big generation & 

Long distance-  

distribution 
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Efficient 
Building 
Systems 

Localised Power Utility & Network 
Communications 

Dynamic 
Systems 
Control 

Data 
Management 

Distribution 
Operations 

Distributed 
Generation 
& Storage 

Fuel-cell 

Smart 
End-Use 
Devices 

Advanced 
Metering 

Consumer Portal 
& Building 

Internet Renewables 

solar 

Control 
Interface 



6. DISTRIBUTED POWER SYSTEMS WITH  

RENEWABLES & OFF NATIONAL OR STATE-WIDE GRID 

OTEC-H2 
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Salt Water-Powered Lantern  

 

Vermi-Compost 



OTEC-Hydrogen:  

H2-FC 

Salt-Water: Salinity 
Gradient 

Solar PV: DC & 
Electrolyzer 

Pico-Hydro 
Vermi-Compost-

Power 
Offshore wind 
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RENEWABLES 
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Salinity Gradient: 
The freshwater of Jordan River flowing over the salt water of the Dead Sea 
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SALINITY GRADIENT @WORK: 

40 Watt LED Lantern,  
not powered by 
battery nor by H2-FuelCell,  
but 
by salt water with Mg anode 

The huge amount of highly saline deep sea water 
 discharged through series of condensers of an 
OTEC plant could be bottled up to power up such lanterns. 

“There are about 1.1 billion of people throughout 
the world without access to electricity, not even to such 
a source of light, at least for reading & writing at night, for 
the sake of humanity and sustainability.” World Bank 

15 December 2015 @A'Farmosa Melaka A. Bakar Jaafar @UTM-IFE CONCEPT 2015 18 

“But today 
more than 1 
billion people 
lack access to 
the most basic 
energy  
services.” 
Bill Gates 
30 Nov 2015 
[http://www.breakthr
oughenergycoalition.c
om/assets/resources/
Energy-Innovation-by-
Bill-Gates-Nov-30-
2015.pdf] 



YET, TO ACCOUNT FOR THE POTENTIAL OF UTILIZING SALINITY 
GRADIENT (SG) 

• 380 cc of water containing 18 
grams of salt could generate 40 W 
of power to last for 8 hours; 

• Per MW of OTEC, 8500 cubic 
metres/hour of deep sea water 
would be put through condensers 

=> (8500/hr)(1000/0.38)40W x 8 hrs 
=> 6895 MW 
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UTP Winning Team @APCChE, Melbourne, 1 October 2015 

15 December 2015 @A'Farmosa Melaka A. Bakar Jaafar @UTM-IFE CONCEPT 2015 20 



15 December 2015 @A'Farmosa Melaka A. Bakar Jaafar @UTM-IFE CONCEPT 2015 21 



15 December 2015 @A'Farmosa Melaka A. Bakar Jaafar @UTM-IFE CONCEPT 2015 22 



15 December 2015 @A'Farmosa Melaka A. Bakar Jaafar @UTM-IFE CONCEPT 2015 23 



Global OTEC Potential, Development & Transition:  
“From OPEC to OTEC …” [Clarence Zener (1973)] 

Re Union 

Kumejima 

Hawaii Curacao 

Martinique 

Bahamas 

Reignwood Hainan 

OTEC  

OPEC 

Sabah 

Sarawak 
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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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“As energy insiders are starting to say, if solar was evolution, 
storage is revolution. Storage technologies plus internet-enabled 
computing are the killer app in the war against fossil fuels and 
climate chaos. The emerging internet of energy allows millions of 
'prosumers' (producer-consumers) to be making, storing, trading 
and exporting power to the grid, 24/7. This continuously 

balancing, decentralised, smart grid is the 21st 

century's answer to the old paradigm of baseload.” 
By Ben Oquist  
[http://www.abc.net.au/news/2015-12-07/oquist-how-does-
coal-fit-in-with-this-'innovation'-agenda/7007536. Accessed on 8 
December 2015] 
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7. Conclusions: “Energy, Just around Us” 
with Renewables! The Game Changer 

• Distributed Power Systems with Renewables would be the 
Future; & 

• The main Grid is only to complement?! 

=> “Ngap-Ngap” Theory is to work 

=>Less pressure on urban development with costly housing 
and expensive living conditions 
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UTM Ocean Thermal Energy Centre [U-OTEC],  
Block  Q  Ground Floor, UTM Jalan  Sultan Yahya Petra , 54100 Kuala Lumpur, Malaysia  

E-mail: bakar.jaafar@gmail.com  Mobile: +60 12 320 7201 

Our Vision:  
From Three Columns of Knowledge to  
Three Towers of Prosperity  
for Sustainable Future GRACIAS 

MERCI 
SPASBO 

SYUKRAN 
THANK YOU 

XIE-XIE 

TERIMA KASIH 
3W Micro-OTEC @UTM OTEC Block Q Commissioned on 22 May 2015 
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