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While a number of systemsa number of systems have been developed and deployed 
for containing, treating or eliminating the floating oil spillstreating or eliminating the floating oil spills , in 
what regards the containment or the elimination of the pollution
threat right at the sunken wreck, no proposal has ever gone further 
than the conceptual state. 

The PRESTIGE case has put in evidence, among other things, the the 
lack of tools, systems and methodologies for the prom pt lack of tools, systems and methodologies for the prom pt 
intervention on the ship wrecksintervention on the ship wrecks in order to confine the pollution 
and, successively, eliminate the source of the pollution threat.

NeedNeed
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DIFIS aims at a method of wide applicability a method of wide applicability 
for the prompt intervention on ship wrecksfor the prompt intervention on ship wrecks

Stop the pollutionStop the pollution � Rapid deployment

Eliminate pollution threat  Eliminate pollution threat  � Permanent solution

��� ���� � At very short term contain / seal any At very short term contain / seal any 
leakagesleakages

��� ���� � Successively, at a longer term, remove the      Successively, at a longer term, remove the      
pollutant from the wreckpollutant from the wreck

ObjectivesObjectives
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GeneralGeneral : adaptable / applicable in most possible 
cases 

Of rapid deployment / implementationrapid deployment / implementation so that 
to contain any leaking as promptly as possible 

As simplesimple and economicaleconomical as possible

RequirementsRequirements
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DIFISDIFIS

Hydrocarbon recuperation from wrecks Hydrocarbon recuperation from wrecks 

Conceptual study initiated in the frame of 
ROBMAR network
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DIFISDIFIS
Hydrocarbon recuperation from wrecks Hydrocarbon recuperation from wrecks 
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DIFISDIFIS
Hydrocarbon recuperation from wrecks Hydrocarbon recuperation from wrecks 
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DIFISDIFIS
Hydrocarbon recuperation from wrecks Hydrocarbon recuperation from wrecks 



Slide 9
Fivos Andritsos
March 14, 2008

Hydrodynamics & structuralHydrodynamics & structural

Deployment (surface & bottom)Deployment (surface & bottom)

AnchoringAnchoring

Operations & planningOperations & planning

Costs Costs –– regulations IPRregulations IPR

Main issuesMain issues
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ConsortiumConsortium
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1.1. The Buffer Bell The Buffer Bell 

2.2. The Riser tube stiffening linesThe Riser tube stiffening lines

3.3. The Riser TubeThe Riser Tube

4.4. The Dome Housing UnitThe Dome Housing Unit

5.5. The DomeThe Dome

6.6. The Anchoring System The Anchoring System 

Main DIFIS componentsMain DIFIS components
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Reference scenarios (1)Reference scenarios (1)

A deep waterdeep water reference scenario based on the environmental 
conditions of the PRESTIGE accident: wreck lying at 4,000 m 
deep, slightly inclined seabed, low temperature, no sea current at 
sea-bed; strong currents near the surface and adverse sea 
conditions 

A shallow watershallow water reference scenario based on the fact that a 
DIFIS system would be feasible in terms of design from around 
400 m
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Reference scenarios (2)Reference scenarios (2)
The “PRESTIGE gradePRESTIGE grade ” heavy fuel oil is the reference cargo in 
both scenarios. Moreover, in order to accurately define a range of 
oils, heaviest and lightest cases of oil cargo are included, to allow 
for a definition of multiple cargo scenarios. 

The wreck of half of a standard double hull ULCChalf of a standard double hull ULCC was opted as 
the reference target. 

Deployment timeDeployment time (as soon as possible) and simplicitysimplicity of 
deployment operations is one of the key design criteria.

Anticipated margin as to the total cost of DIFIS of the order of
several million € for a relatively “easy” accident till several tens 
(possibly > 100) million € for a “difficult”, PRESTIGE like, accident.



Slide 14
Fivos Andritsos
March 14, 2008

DIFIS life cycleDIFIS life cycle

Phase 1
Readiness

Phase 2
Deployment

Phase 3
Intervention

Phase 4
Post 

intervention
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Advantages claimed (1)Advantages claimed (1)

It is very simplesimple : once installed it does not require any valves or other 
specialised equipment; it has no moving parts and requires no external 
power; any such operations take place near the surface only at the unloading 
phase.

Its installation poses no risk for the structural stability or the wreckno risk for the structural stability or the wreck ; it can 
be implemented in phases allowing, with the same system / procedure, both 
the prompt containment of the leaks and the subsequent removal of the 
remaining hydrocarbons. 

It is entirely passiveentirely passive : the flow of oil is gravity driven; if necessary, it can be 
enhanced by other means (i.e. through a heat source or by injecting 
chemicals at the top of the dome). 

The riser tube configuration can be implemented through a modular design, 
adding operational flexibilityoperational flexibility and lowering the cost.
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No regular deepNo regular deep --sea operations or monitoringsea operations or monitoring , once in place

The presence of a submerged terminal buoy and a high capacity buffer 
reservoir make the operations tolerant to the rough surface weather tolerant to the rough surface weather 
conditionsconditions .

The concept is highly configurablehighly configurable and can accommodate further 
improvements.

It can be deployed in a modular waydeployed in a modular way ; the dome could be deployed over the 
wreck early after the accident so as to contain the leaking fuel while the rest 
of the tube and the buffer tank can be deployed at a second stage.

Advantages claimed (2)Advantages claimed (2)
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SimulationsSimulations

Drag forces against the domeDrag forces against the dome

A
A

’

Internal flow calculationsInternal flow calculations

Drag forces against the riser tubeDrag forces against the riser tube
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Basin Tests in MARIN FacilitiesBasin Tests in MARIN Facilities

Environmental constraintsEnvironmental constraints

Buffer Bell

Riser Tube

Dome

Swell and Local waves

Vertical
Current
Profile

Mooring lines

Shuttle Tanker

Export Riser

Wind
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DeploymentDeployment
Anchors (dead weights)Anchors (dead weights)

ROV

� Dead weights in concrete

� 6 dead weights equipped with 
lift bags

� 3 dead weights equipped with 
pulleys

� ROV assistance to place dead 
weights in defined position  

Side Derrick 
SD
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�

� Folded dome placed under the SD 
on to the Dome Interface

� 3 tension lines are connected 

� One end at the base of the 
folded dome

� One end on the ship winch

Folded dome

Dome Interface

Winches

DeploymentDeployment
DomeDome
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�

� Lowering of the Riser Tube 
modules

� Connecting of the last RT 
module on the BBI

Buffer Bell 
Interface

Riser Tube 
module

DeploymentDeployment
Dome & RiserDome & Riser
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� �

� Lowering of the Buffer Bell from 
the barge

� Connection of the BB on to the 
Buffer Bell Interface

� Rise up the Riser Tube colon into 
the Buffer Bell

Buffer Bell

DeploymentDeployment
Buffer BellBuffer Bell
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ROV

�

ROV

� Connection of the anchoring 
lines to the base of folded dome

� Releasing of the 6 lift bags 

� Tension on the 3 tension lines from the ship

� Unfolding of the dome

� Locking the lengths of each anchoring lines 
by ROV

DeploymentDeployment
ROV InterventionROV Intervention
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�

� Locking of the tension lines on 
the Buffer BelI interface

� De-ballasting of the Buffer Bell 
in order to tension the dome 

DeploymentDeployment
Finally ready for operationFinally ready for operation
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•• Deployment simulationsDeployment simulations
•• Final designFinal design
•• Deployment proceduresDeployment procedures
•• Planning & Costing evaluationPlanning & Costing evaluation
•• Exploitation & promotional activitiesExploitation & promotional activities

More information
www.difis.euwww.difis.eu

Still to do .....Still to do .....


