Ziad Maksassi 
  
Bertrand Garnier 
  
Ahmed Ould 
  
El Moctar 
  
Franck Schoefs 
  
Thermal 
  
Thermal characterization and thermal effect assessment of biofouling around a dynamic submarine electrical cable of floating offshore wind turbine

des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Thermal characterization and thermal effect assessment of biofouling around a dynamic submarine electrical cable of floating offshore wind turbine.

Ziad MAKSASSI(1,2), Bertrand Garnier(1), Ahmed Ould El MOCTAR(1), Franck SCHOEFS(2)

Introduction and problematic

• High voltage dynamic cable is a key component in the power transmission system of floating offshore wind turbine • High voltage dynamic cables are dimensioned to remain below 90°C into the conductor and XLPE in normal operating conditions.

• Growth of biofouling, particularly mussels can modify the heat transfer around the cable.

• If the temperature of the conductor increases above 90°C, then the XLPE (cross-linked polyethylene) insulation system is damaged and the electrical conductor conductivity will decrease. • Modelling the thermal effect of mussels on the high voltage dynamic cable is important however the thermal characteristics of mussels are unknown.

Objective

• Thermal characterization of different types of mussels (Juvenile, mix (Juvenile & Adult) and Adult) by estimating the effective thermal conductivity of mussels 𝑘𝑘 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 and the heat transfer coefficient of the water around the mussels ℎ 𝑤𝑤 . • Modelling the thermal effect of different ages of mussels on the dynamic submarine electrical cable. Effective thermal conductivity of the mussels and heat transfer coefficient of the water around them.

Uniform colonization of mussels around the experimental tube
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Thermal effect of different ages of mussels on the dynamic submarine electrical cable.

Conclusion

• Effective thermal conductivity of mussels depends on the age mussels (Juvenile, mix or adult) which has different percentage of water porosity.

• Convective resistance is smaller than the conductive resistance.

• Juvenile mussels have the smallest effective thermal conductivity compared to the mix (juvenile and adult) and adult mussels. Therefore, it has the highest thermal effect on the submarine electrical cable.
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Context

  Thermal characterization of different ages of mussels -Uniform colonization.

LTeN: Laboratoire thermique énergétique de Nantes,

GeM: Institut de recherche en génie civil et mécanique.