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Tropical ocean surface temperature > 28ºC at 700 

to 1,000m about 4ºC all year round due to the 

thermocline

 Deep water is relatively pure and free of pathogens 

so biofouling of process equipment will be less

Cold Water Source



OESL
hjjjk

Redundancy needed plus only  

≈1m dia, 700m Intake depth



OESL Major De-Carbonisation Benefits

Guilherme Pinto, SBM Offshore 
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Nine (9) Deep Water Steel Risers, Shell Prelude FLNG 

• Designed to survive 
10,000 year 
environmental 
conditions, including 
tropical cyclones

• Courtesy Mike 
Efthymiou



OESL US D.of E. “OTEC 1” – Cold Water Pipe (CWP) Deployment

• Three 1.2 m diam HDPE pipeline bundle, 2,250 feet long (686m)
• CWP Launch, Tow and Upend successfully carried out off Hawaii.
• 3 pipe bundle, custom desiged large GIMBAL at top

1980/1 OTEC-1 



OESL CWP Step Change - New 3 Point Decoupling Joint

• Attachment has to cope 

with six degrees of 

freedom movement

• Decouples platform 

motions from the CWP

• Flexible bellows 

provides continuity for 

transport of cold sea 

water to the surface 

platform



OESL Non Moored “Grazing” Via Discharged Warm & Cold Water

Brown, M,. Brown, G. 
OTC-31756-MS, May 2022
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Video Orcaflex Dynamic 100 year Cyclone Simulation – Within Allowable Values
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JIP OBJECTIVES

• Resolve CWP (Cold Water Pipes) design issues for 
different pipe sizes

• Develop detailed design guidelines for numerical 
modelling and analysis of CWP designs

• Generating experimental and field data for free 
hanging pipes – calibrate models

• Develop a solution for gimbal or other connections of 
CWP with floating unit

• Propose installation procedures for CWP plus in situ 
inspection & repair

• Investigation of alternative materials 
• Advance CWP Technical Readiness Level (TRL)
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Outline Roadmap/ TRL Development

Phase 1

Pipe sizing study.
Past projects.

Numerical model
Small scale tests 
at FLUME (LOC)
Hydrodynamic

Analysis

API17N : TRL2

Phase 2

Big scale tests
at DEEP WATER 
OCEAN BASIN 

(LABOCEANO) –
possibly Phase1

Structural 
analysis

API17N : TRL4

API17N : TRL5

Phase 3

Field tests
With

Instrumented
Hanging Pipe at 

Campos Basin from 
existing asset

Approval
in Principle from 

Class

OTEC CWP TESTS  AT LABOCEANO (2009)
SOURCE: LOCKHEED MARTIN
AND DOE 

NAVCON RISER SENSORS
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Please get in contact 
if of interest

LABORATORY OF WAVES AND CURRENTS 

WEBSite: www.loc.ufrj.br

Contact:

joel@oceanica.ufrj.br

martinbrown@oceanenergysystems.co.uk

http://www.loc.ufrj.br/
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