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Ocean currents are crucial in the behavior of FADs,
and therefore in their design.

We will begin with a look at ocean currents in our region.

Then we will  look at the main features of  FADs to 
propose a design.

Finally, we will use the ‘DCP’ software to model  a FAD, 
and analyze its behavior.



The ocean currents data are from Mercator Ocean

they are taken from:

Global Ocean Physics Analysis and Forecast updated Daily

1. Ocean currents



the 6 current analysis points in the area
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Observations of FADs and the Ifremer software "DCP" 
allowed to infer the maximum theoretical currents in the area

Maximum currents in the area
Inferred from FADs observations

Calculated currents and Mercator data are quite consistent



Main features of FADS are:
A.Buoyancy
B.Weight of anchoring
C.Length and characteristics of the mooring line

A.Buoyancy
It is the capacity of a body to stay afloat (or not)

It’s a force* which must be expressed in Newton .... Let us 
simplify !

We will express buoyancy in liters and establish it as the 
difference of body volume in dm3 and weight in kg.

Let us remember that a body of one liter of buoyancy can 
keep on the surface a load of one kilogram

*see Archimedessome examples :

2.main features of  FADs



2 ou 3 lests métalliques de récupération
de 50 à 100 kg, souvent de vieux moteurs
les lests son reliés par des pattes d’oies, 
gainés de tuyaux d’arrosage

Émerillon

Émerillon

Émerillon

Émerillon

Orin principal
polypropylène diam 8 ou 10
au moins 2 fois la profondeur théorique

Orin de tête:
polypropylène diam 10 ou 12 doublé

Calebasses:
bouées rigides 10 litres

Bidons 25 à 30 litres

Bouée gonflabe de 30 à 50 litres 
marquée au nom du canot

Feuille de coco
ou pièce de filet de chalut

2 ou 3 bâches 3m x 2 m

DCP artisanal  de guadeloupe
exemple de montage

Les bidons sont ammarrés par l’anse, 
ils sont vidés régulièrement

199
Artisanal Fad buoyancy

(litres)

4313222248
buoyancy (dm3)ou 
(litres)

733weight (kg)
502511

volume (dm3)ou 
(litres)

Inflatable
buoy6 cans1can3 floats1 float

Traditional FADs:

around 200 liters



405DOM 1 buoyancy (litres)

9Weight in water of the cable between floats (kg)

414303848
buoyancy (dm3) or 
(liters)

503weight (kg)
8011

volume (dm3) or 
(liters)

totalFlag buoy48 floats1 float

DOM 1: reinforced rosary FAD

400 liters



617buoyancy (dm3)ou (litres)

200weight (kg)
817volume (dm3)

1.16sphere diameter (m)

A single buoy of 600 liters of buoyancy



Overvew of the Influence of the 
buoyancy

with modeling software "DCP"

A standard FAD is modeled and submitted to increasing currents.
The current corresponding to the total immersion of the float is
noted
Operations are repeated for new buoyancies, all others FAD 
parameters remaining unchanged
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B. Anchoring weight

For block anchoring, without chains or anchors

General rule:
Weight in water of the anchoring  must be 

130% of the FAD buoyancy



weight in water : Ww

The weight in water of à body is the body weight 
decreased by the buoyant force

the buoyant force = body volume (V) multiplied by sea
water density (Dw)

body weight(W) =its volume(V) multiplied by its density
(Dmat)

Therefore Ww= (V*(Dmat))-(V*(Dw))
Ww=V*(Dmat-Dw)

Or             Ww= W(1-(Dw/Dmat))



Solution:

Little exercise (to do at home): 
Calculate the weight of the anchor blocks for 
the different FADs. 
The density of concrete is given : (2.1) .
The dimensions of the anchor block are requested.
Calculate the weight of the anchoring when steel 
elements are used
(excluding non-depolluted engines). 



C. Length and characteristics of the rope

Basic rule
When there is no current:
no length of rope should come floating on the surface
no length of rope should come touching the bottom

The excess length ratio is the ratio of  length of the rope 
and depth
Ex: 2000 m of rope for 1000 m depth,  ratio is 2

This rule necessarily implies :
The buoyancy of the lower part of the mooring line is positive
( floating rope)
The buoyancy of the upper part of the mooring line is negative 
(sinking roope)
The ratio of excess length should be between 1 and 3

Usually 1.2  <  ratio < 2



This spreadsheet calculates the lengths of floating 
and sinking ropes of a FAD

depth

en data inputs

ratio or rope length

rope characteristics:
diameter
weight
density

results of calculation

lengths of floating and sinking ropes

floating rope

sinking
rope

depth of the loop



details of calculations
and formulas

thanks again to Archimedes
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For the standard FAD, and increasing currents ,the current 
corresponding to the total immersion of the float is noted
Operations are repeated for new lengths of the anchoring rope, 
all other FADs parameters remaining unchanged

The index 1 corresponds to the 
maximum current in the area
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Overvew of the Influence of diameter of the mooring line
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A practical example of a FAD design and  analysis 
of its behavior with the Ifremer ‘DCP’ software

the geo localized ESPACE SUD 2 FAD

located in the Atlantic at 20nm east of Martinique coast

buoyancy 600 liters

depth: 2100 m



In our spreadsheet, depth, loop depth , ratio and features 
ropes are entered.
Lengths of floating and sinking ropes required are 
obtained



600 litres

1600 kg

Anchoring line design

400 m of mixte cable(steel/PP)diameter 16 mm density 2.5

500 m PP rope diameter 14 mm density 0.94

250 m leaden rope diameter 14 mm density 2.5

2500 m PP rope diameter 14 mm density 0.94 Sinking=1150 m

Floating=2500 m

Total length=3650 m

Depth=2100 m Ratio=1.75



We can now model the entire FAD in the software

and use it: 

to see if the FAD withstands the strongest currents 
in the area

to evaluate a safety factor

to know the radius of its watch circle

to control its behavior when there is no current



Maximum current profile in the area

The buoy remains at the surface

the FAD withstands the strongest currents in the area

Behavior in the maximum current speed in the area



Applying a 1.7 coefficient to the maximum current
we reach the beginning of complete immersion of the buoy

Maximum current *1.7
Beginning of buoy  total immersion

The safety factor is important for this FAD : 1.7 
in particular through the used ratio (1.75)
The watch circle radius is very large (2900 m), but it is a geo localized FAD

Radius of watch circle: 2900 m

Beginning of buoy total immersion current



By further increasing the current , The FAD immerses deeper !

not normally possible!



Depth of the loop: 350 m

with zero current we control the depth of the loop

Zero current



The software provides all the 
calculation results as a text file 
including the efforts and 
tensions in the ropes, which is 
used to evaluate the safety 
factors in relation to the 
breaking loads of ropes



workshop for training in using the DCP software
this afternoon at 16:45

Thank you

A modeling tool:IFREMER software DCP


