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Cost reduction of offshore wind 

 

This project focused on optimizing offshore wind power plant (OWPP) design, 

including both electrical and aerodynamic parameters, 

and aims to have most impact on yield and CAPEX 
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Limitations of current design practice  

ÅManually combining different sources of information limits the number of 
designs to evaluate 

ÅMostly only a single objective is optimized at a time 

ÅA-priori assumptions (economic parameters, constraints) influence the design 
-> knowledge of the optimization problem is required 

ÅDifficult to handle discrete and non-quantifiable parameters 

ÅBlack-box optimization does not provide insight in the trade-offs 

ÅOnly a few examples of how optimization is applied 



Optimization framework  

structure and features 

Features: 

×Multi-objective, automated 

×No a priori economic 
assumptions required 

×Delivers a set of optimal designs 

 

×Additional constraints can be 
added in decision phase 

×Economic optimization function 
can be adapted in decision phase 

× Flexible w.r.t evaluation tools 

 



Optimization framework  

demonstration of drivers and results 

Lowest LCoE 

-> MVAC 

Highest AEP 

at PCC -> HVAC 

Highest NPV 

-> HVDC 



Design cases RWE 



Design cases RWE: 

Tromp Binnen  

ÅTromp Binnen OWPP 
ς295MW, 59 x 5MW, full-converter WTs 

ς92km distance to Grid Entry Point (GEP) 

 

ÅThe purpose:  
ςDetermine the most economic  

offshore transmission technology 

ςDemonstrate grid compliance (main aspects): 

ςunity Power Factor at GEP 

ςdynamic voltage support at GEP 

ςLow Voltage Ride Through 



Design cases RWE: 

Transmission system cost-benefit 

Preferred design 



Design cases RWE: 

Reactive power provision  

Q Feedback STATCOM 

Two selected reactive power provision methods for 

a.single 295MW OWPP at IJmuiden Ver (92km) 

Preferred design 



Design cases RWE: 

Dynamic voltage support  

Can HVDC meet new grid code requirements? 

ςDynamic response follows droop curve 

ςSaturation of current at high gain setting 

ςOvershoot of Q at high gain (green line) 

>   Yes, for a relatively small power rating 



Design cases RWE: 

Thermal cable modeling 

1 

2 

Gwynt y Môr layout 

Average error reduced 
from 0.32% to 0.19% 


