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2.1.1.1 Power Losses Analysis 

An Optimal Power Flow (OPF) is used to minimize the power losses of each topology. The objective function 
includes the power losses of cables, transformers, HVDC converters and WT converters. The variables to 
optimize are the AC voltages and angles at the offshore HVDC converters, the DC voltages at the onshore 
HVDC converters, the active power schedule of the HVDC converters and the reactive power schedule of the 
offshore HVDC converters and the WT converters. The network equations and the current limits of converters, 
cables and transformers are the constraints for the OPF. The contribution that active power, reactive power, 
and voltages have on the total power losses reduction is analysed with additional constraints. Also, power 
losses are analysed in different operational points and interlink cable lengths.  

2.1.1.2 Reliability Analysis 

The total availability of each topology is calculated using a COPT-based risk model. This reliability model 
considers the failure rate and mean time to repair of AC and DC cables, AC and DC breakers, transformers, 
VSCs and VSC reactors. The general block diagram of the reliability model is shown in                     Figure 2, 
where the blocks S1 - S5 represent the equivalent reliability model of different elements. Figure 3 shows an 
example of a detailed reliability model for the topology with HVAC interconnector between offshore VSCs. 

 

              

                    Figure 2: General reliability model for interconnected topologies. 

 

 

Figure 3: Detailed reliability model for topology with HVAC interlink between offshore 
VSCs. 

 








































































































































































































































































