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Cable electrical losses
• The electric power is usually transferred to shore using 

an AC export cable 

• The use of AC voltage (50/60 Hz) causes capacitive 
charging currents to flow along the cable.

• Charging current gives additional losses in the cable. 

• Additional losses become dominating in the case of very 
long cables

• Nowitech activity: 
Simple operating scheme which reduces the cable losses
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Proposed scheme for loss reduction
• Vary the operating voltage V as function of the wind farm 

power production, P (MW)
• High P High V

• Low P Low V

• Voltage control achieved using existing transformers at 
cable ends 
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Optimization problem
• The cable has two "types" of losses:

• Charging current losses:   -increase with increasing voltage 

• Transmission losses:          -decrease with increasing voltage 
-increase with increasing wind farm production

• For each level of power production in the farm there exists an 
"optimal voltage" which minimizes total losses
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Solving the optimization problem
• Mathematical model of cable 

• Standard cable parameters (R, L, C)

• Distributed parameter effects
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Optimal voltage
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Loss reduction
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High potential for value creation
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• Implementation using well-proven technology
• Voltage regulation by transformer on-line tap changers (OLTC)

• Control using pre-calculated look-up tables (voltage vs. production) 
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Further reading
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