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Cable failure rates

Warnock et al, 2019, EU wind farms AC cable failure rates

Mean cable failure rate: ~ 3 failures / 1000 km / year!



Dynamic power cables
•Key component for floating 

offshore renewables
•Complex heterogeneous structures
•Aim of Supergen ORE Hub WS4: 
• Improved characterisation of 

mechanical properties
•Reduced-order modelling of global 

responses
•Development of reference cable 

design (SRS2)

Joshua Bauer, NREL



Cable Types

HVAC Array Cable vs. Export cable

Parameter Array HVAC cable Export HVAC cable HVDC cable

Outer diameter 110 - 160mm 250 – 320 mm ~ 150mm

Minimum Bend Radius (MBR) ~ 2 m ~ 5 m Variable

Conductor cross-section 3 x 120 – 800 mm2 3 x 800 – 1,400 mm2 > 1,800 mm2

Voltage rating < 66 kV 132 – 345 kV ~600 kV

HVDC Interconnection cable Typical 3 core cable design



Coupled modelling



Service simulation testing



Combined Physical & Numerical Modelling



Cable modelling

Dynamic simulation
Interaction between 
environment and entire cable 

Cross-sectional analysis
Cable properties

Advanced computational 
analysis
Cable properties

Cable testing
Electrical testing
Mechanical testing



Cable Testing



Cable Testing



Cable Testing



Cable Testing

Mueller-Schuetze et al., 2015. 



Cable & bend restrictor testing
FAST-Orcaflex Model

Thies et al. 2016



Cable & bend restrictor testing

Thies et al. 2016



Cable & bend restrictor testing



Cable & Bend stiffener testing 

Halswell et al, 2021



Cable & Bend stiffener testing 

Halswell et al, 2021



Cable & Bend stiffener testing 

Halswell et al, 2021

Bending angle: 3.7°

40 kN 60kN 80kN



Cable & Bend stiffener testing 

Halswell et al, 2021

Force (kN)

Maximum bending moment (kN.m)

Cable (only) Cable with bend stiffener

1st cycle Last cycle 1st cycle Last cycle

40 10.7 7.68 16.9 13.4

60 8.40 7.57 14.9 13.0

80 8.53 8.03 15.2 13.8



Cable & Bend stiffener testing 

Halswell et al, 2021

Fatigue Testing – Tension = 80kN; Angle = 4°



Cable & Bend stiffener testing 

Halswell et al, 2021

Fatigue Testing – Tension = 80kN; Angle = 4°



Discussion & summary

•Dynamic cable testing serves multiple 
purposes
•Cable properties
•Cable failure modes
•Cable interaction with ancillaries
•Fatigue testing

•Testing for new applications
•Allows to quantify cable endurance
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