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USP

The University of the South Pacific (USP) - a regional Univ owned by 
12 countries and has 14 campuses over an area of 33 million sq km. 



Background 

Total land mass is about equal to area of Denmark. 

A very high ratio of sea-area to land-area e.g. this 
ratio > 4000 for one country Kiribati. 

This unique nature of PICs makes offshore energy a 
clearly ATTRACTIVE OPTION and forces us to consider 
all options. 

Geographical layout of Pacific (scattered islands and 
unavailability of power grid) needs tailor-made solutions 
that may differ from the rest of the world. 

USP covers 33 million sq. km of ocean, an area more 
than three times size of Europe. 



Types of Work 

Field work  
 Site survey 
 Initial (short-term) assessment of RE potential 
 Long-term measurements and analyses 
 Bathymetry and Geotechnical survey 
 Field testing of energy extraction devices. 

Lab-based work 
 Numerical work (computational fluid dynamics) 
 Experimental work 
 Design and testing of new devices. 



Wave Energy 
There is good potential for wave energy extraction in 
PICs. Our ongoing work includes assessment of wave 
energy potential at selected locations as well as 
development of energy conversion devices. 
          

Country Electricity Generation 
Potential (kW/m) 

The U.S. Wave Energy analysis in 2003 using 
WEM 

Average WEM Power Output (kW) 
Cook Islands 23 – 30  324  
Fiji Islands 23 – 29  296 
Kiribati 10 – 15  - 
Samoa 16 – 25  253 
Tonga 17 – 29  279 
Tuvalu 15 – 20  - 
Vanuatu 10 – 20  - 
Sources: Ocean Wave Energy in the South Pacific – the resource and its utilisation; Country Reports by 
the US. Wave Energy 



Wave Energy 

Completed projects on measurement of wave 
characteristics at two near-shore locations in Fiji. 
 

A Directional Wave Recorded (DWR) was used.  
 

 

Apart from wave energy assessment, the buoys will 
provide the wave activity in the region and will be linked 
to the NOAA database. 
 
 

Recently, we acquired 3 waverider buoys from 
Datawell. On of them is deployed near Taveuni. One 
will be deployed near Kadavu (south) and the third one 
near Cook Islands. 
 



Tidal Current Energy 
A number of sites in Fiji and PICs have good tidal 
currents. We are working on two projects – one at 
national level and the other at regional level to do tidal 
current assessment in PICs. 

Some interesting sites where 
we did assessment. 



Tidal Current Energy 
Normally, if peak current speed exceeds 2 m/s, site is 
considered good for tidal current power generation. From 
the initial assessment, we have already identified more 
than 25 locations in PICs with good potential. 
Measurements are completed at some locations and 
currently underway at 2 more.  



Ocean Thermal Energy 
 Power generation from the perpetually available 
temperature difference between the ocean surface and a 
depth of about 1 km is only one of the benefits of an 
ocean thermal energy conversion (OTEC) plant. 

Imagine getting an inexhaustible supply of Hydrogen 
for powering our future cars (no harm to environment) 
OR getting unlimited quantity of ocean mineral water 
for daily consumption OR exporting huge quantities of 
lithium for earning the precious foreign exchange OR 
being able to cool our buildings without installing air-
conditioners OR farming salmon in Fiji. All this is 
possible with the modern OTEC plants. 



Ocean Thermal Energy 
The countries near the equator have the highest 
OTEC potential with a temperature difference of above 
20degC. It would be ideal for PICs to pursue this as one 
of the most important options. 



Ocean Thermal Energy 
A small OTEC plant was built in the lab as part of a 
Master’s thesis project. 

Schematic diagram of a closed cycle OTEC plant along 
with T-s diagram (L)  and the schematic diagram of the 
demonstration plant set up at USP (R ). 



Ocean Thermal Energy 

Thermal efficiency and power output against the operating 
temperature difference for working fluid flow rate of 2.5 L/s 
and 4.5 L/s. 



Ocean Thermal Energy 

Thermal efficiency and power output against the pressure 
drop across the turbine for working fluid flow rate of 2.5 L/s 
and 4.5 L/s. 



Ocean Thermal Energy 

Thermal efficiency and power output against the turbine 
inlet temperature for working fluid flow rate of 2.5 L/s and 
4.5 L/s. 



Ocean Thermal Energy 

Thermal efficiency and power output against the ratio of 
the water flow rates for working fluid flow rate of 2.5 L/s 
and 4.5 L/s. 



Ocean Thermal Energy 
Most critical component of OTEC plant - heat exchanger 
due to small temp difference available for heat transfer. 
A project on study of heat transfer with corrugated plate 
heat exchangers is completed and another in progress. 



Ocean Thermal Energy 

Temperature difference of the hot and cold water at the 
exit for different spacings (L) and pressure drop of hot 
water (R ). 



Ocean Thermal Energy 

Overall heat transfer coefficient against hot water flow 
rate for different spacings between the plates. 



Ocean Thermal Energy 

In another project, effect of phase shift of corrugated plate 
heat exchanger on heat transfer characteristics is studied. 



Ocean Thermal Energy 

Effect of phase shift of 0o, 45o, 90o, 135o and 180o on the 
temperature difference and heat transfer. 
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Ocean Thermal Energy 

Effect of phase shift of 0o, 45o, 90o, 135o and 180o on the 
overall heat transfer coefficient and pressure drop. 
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Ocean Thermal Energy 

Measurements of 
temperature difference in 
PICs to assess potential of 
OTEC under progress.  

Irdonaut CTDs being 
used for this purpose. 

Sites with depth of 500 m 
to 1000 m and close to the 
shore are being assessed 
for their OTEC potential. 
  



Ocean Thermal Energy 

Variation of water 
temperature with depth.  
Western Fiji (top) 
Kiribati (bottom) 
These measurements will 
now be performed in all 
USP member countries up 
to 1000 m depth. 



Ocean Thermal Energy 

Variation of water temperature with depth for 
Cook Islands. 



Ocean Thermal Energy 

Variation of water temperature with depth for 
Suva, Fiji Islands. 



Ocean Thermal Energy 

Image of Suva harbour with 1000 m depth 
contour line inserted. 



Future Work 
Resource assessment is a painful work and requires 
extensive measurements. Still, we can not cover the 
entire area of a country. 
 
 
 

In view of this, modeling of the resource becomes an 
important requirement, so that we obtain 
hindcast/forecast data. 
 
 
 

We need to perform some more measurements 
especially at sites that have a depth of 1000 m close to 
the shore to choose the best sites for OTEC technology 
implementation. 
 
 
 

After the completion of assessment of RE resources, 
the group intends to apply for funding for energy 
harvesting devices. 
 
 
 



Summary  

There is enormous potential for ocean thermal 
extraction in the PICs.  The larger islands are potential 
candidates for OTEC technology implementation. 
 



How Different is This?  

A location where the depth is about 40 m. 



QUESTIONS & Comments???   

 
Thank You!! 

Vinaka!! 
Kamsah-Hamnida!! 
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