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1. Power cable
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• The main function of power cables used in floating platforms is to provide a 
physical medium for energy and data transmission between the platform and 
the onshore infrastructure(s).
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1. Power cable
1.1 Power cable mission



5

Mooring floating platforms

Depending of the number of devices, their total power, and the distance to 
onshore grid, could not be convenient to perform a direct connection (direct 
output from the floating devices to coast) with a reasonable value for the 
energy losses, so in such a scenario, a cable grouping stage (a hub) with the 
simply goal to reduce the number of cables going to coast or, even better, a 
voltage transformation stage (an offshore substation) may be required to 
achieve an efficient transmission.

1. Power cable
1.2 Power cable layout

Connection to hub Connection to OSS
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Mooring floating platforms

Talking about a farm of several 
floating platforms, it is common to 
have a voltage transformation 
stage located in a floating 
substation.
In such a case, the power cables 
are usually distinguished in:
A. inter-array cables (from the 

energy generation platforms to 
the substation) and

B. export cables (from the 
substation to coast).

1. Power cable
1.2 Power cable layout
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Mooring floating platforms

• The power cable can be composed, internally, of only by power conductors or 
by conductors with different cross-section and insulation (conductors for main 
power delivery and conductors for ancillary services) and fibre optic wires for 
data transmission.

1. Power cable
1.3 Power cable internal structure

Static cable Dynamic cable

• Depending on the typology of cable segment (static or dynamic), the cable 
may have single or double armour, in function of loads and motions it shall 
withstand.



2. Dynamic cable
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Mooring floating platforms

The dynamics of the floating platform and the 
environmental loads makes that the design of the 
dynamic cable is fundamental to perform the 
primary function of the electrical evacuation system.

The dynamic cable is intended to be that segment of power cable going from the 
floating platform to a certain fixed point on the seabed (which could be a 
submarine hub or a simple connector/joint between dynamic and static cable). 

a physical medium for 
energy and data 

transmission

Dynamic cable
is supposed to be

The only segment of power cable directly 
subjected to the platform motions.

2. Dynamic cable
2.1 Dynamic cable requirements and functionalities
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• To keep a minimum clearance with the waterline.

Mooring floating platforms

The dynamic cable configuration shall satisfy the requirements and 
functionalities of the power cable, as follows:

Cable capacity curve

2. Dynamic cable
2.1 Dynamic cable requirements and functionalities

• To keep the integrity of the power cable (relationship curvature-tension)
• To avoid any contact with other elements (platform, mooring system, other 

cables, etc)
• To avoid any contact with seabed; any section of power cable laid on 

seabed shall be adequately protected;
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Mooring floating platforms

A large number of different configurations for dynamic cable exists. The 
selection among them depends on several factors, mainly:

2. Dynamic cable
2.1 Dynamic cable configurations

• Water depth;

• Metocean condition;

• Platform draft and motions;

• Project life and O&M strategy.
• Power cable characteristics;
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Mooring floating platforms

Catenary
Lazy-S

Steep-S
Lazy Wave

Steep Wave
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2. Dynamic cable
2.1 Dynamic cable configurations
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Mooring floating platforms

“Lazy-wave” has gained popularity 
as a viable solution to improve 
fatigue and strength performance of 
the cable as response to the motions 
of the floating platform and to the 
environmental loads acting directing 
on the cable.
Along the time, other configurations 
have been derived from the original 
Lazy Wave.

2. Dynamic cable
2.2 Lazy Wave configuration



14

Mooring floating platforms

The critical sections of Lazy Wave
configuration are:

B. The sag bend

D. The arch bend

F. The touchdown point

2. Dynamic cable
2.3 Lazy Wave properties



3. Metocean conditions and loads
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Mooring floating platforms

The main environmental loads which act indirectly to the cable behaviour are 
due to wind, waves and current, by acting to the floating platform and, in turn, 
to the dynamic cable through the motions of the hang-off point.

3. Metocean conditions and loads
3.1 Indirect loads

WAVES

WIND

CURRENT

PLATFORM CABLE
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Mooring floating platforms

3. Metocean conditions and loads
3.1 Indirect loads

The 1st order motions in heave, 
surge and sway directions of the 
platform are mainly translated 
into heave motions at the sag 
bend.

PLATFORM

SAG BEND
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Mooring floating platforms

3. Metocean conditions and loads
3.1 Indirect loads

The 2nd order motions give the 
more time for the Lazy Wave to 
respond globally: the motions in 
heave, surge and sway 
directions of the platform turns 
into both horizontal and vertical 
motions at the sag bend.

PLATFORM

SAG BEND

ARCH BEND



19

Mooring floating platforms

The main environmental load which acts directly to the cable behaviour is due 
to the current: it is important to that both cable orientation and vertical profile 
are designed in function of current load.

3. Metocean conditions and loads
3.2 Direct loads

CURRENT
• direction
• vertical profile

CABLE
• orientation
• vertical profile



4. Design methodology
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Mooring floating platforms

Dynamic cable should be compliant to power cable requirements under 
different design conditions:

• Service (SLS)

• Extreme (ULS)

• Fatigue (FLS)

• Accident (ALS)

• T&I
Cable manufacturer may

provide different
requirements

What's the worst?

Mandatory or optional?

4. Design
4.1 Design Conditions

Installation

Operation
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Mooring floating platforms

4. Design
4.2 Proposal of methodology
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Mooring floating platforms

4. Design
4.3 Static analysis

For the first step of the analysis, an in-house algorithm is used in order to 
perform a static analysis of the cable and select a set of acceptable 
configurations.

Static design tool for flexible cables
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Mooring floating platforms

4. Design

X

Z
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4.3 Static analysis Static design tool for flexible cables
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Mooring floating platforms

4. Design
4.4 Modal analysis Orcaflex by Orcina
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Mooring floating platforms

4. Design
4.5 Dynamic analysis in TD Orcaflex by Orcina
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