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Intro
• Most offshore wind 

farms in the North Sea 
rely on monopile(MP) 
foundations. Some are 
nearing end-of-life.

• More than 1 Gwis are 
expected to be 
decommissioned in 
the next decade.

• Two alternatives are 
typically considered by 
governments and 
project developers – 
decommissioning or 
repowering 

• What about 
repurposing?

Methods

• Kite tidal energy converters 
(TECs) emerged as a 
promising technology for 
MP-Reuse

• A MP-Integrated kite 
concept design was 
developed and detailed 
feasibility studies were 
carried out

• The present poster focuses 
on the transport and 
installation (T&I) and CAPEX 
benefits of MP re-use

• A case-study comparing 
the cost of a 12MW 
deployment of a standalone 
vs. MP-Integrated design 
was carried out

Project Context Component Re-purpose 
potential

Monopile High

Inter-array 
cables High

Export cable + 
Substation High

Wind turbine 
converter + Low 
voltage 
Switchgear

Low

LV-MV 
Transformer

Medium- 
High

I-tubes Medium

SCADA/data 
cables Unclear

               

      

   

           

 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 

        
        

Development of T&I method statements

Data collection
(including engagement with tech developers)

Installation 
sequence 

Operational 
duration + 

Weather limits
Vessel specs + 

spread

Installation simulation
(standalone vs. MP-Integrated)

Standalone typical 
installation sequence

Components specs 
(footprint, weight)

Weather window 
assessment

Discrete-event 
simulation (DES)

T&I + CAPEX cost 
estimator

Monthly-averaged 
workability per 
operational step 
using historical 
metocean data 
(wind, wave and 
current)
• P10
• P50 (median)
• P90

In-house tool to 
simulate T&I 
campaign:
• Operations 

parallelization
• Tracks 

equipment 
usage and 
availability

T&I-CAPEX spread 
based on:
• Starting month 

of installation
• Workability 

scenario
Other KPIs (vessel 
utilization, T&I 
duration) are 
computed.
Tidal kite CAPEX is 
considered.

Case Study 
Parameters Value

Offshore wind 
farm Horns Rev II (decommissioning in 2029)

Port-site distance 30 km
Kite device rated 
capacity 0.5 MW

Installed capacity 12 MW
Nr. devices 24

Vessel spread 1 Construction Support Vessel (CSV)
1 Crew Transfer Vessel (CTV)

Results validation/iteration via HAZID workshop 
and tech developer feedback

Components MP-
Integrated Standalone

TEC Yes Yes
Interface ring Yes No
DC-AC-DC 
Converter Yes Yes

Transformer Yes No
Switchgear Yes Yes
Foundation No Yes
Cabling No Yes

Overall Project assumptions Installed components per scenario

Results

T&I duration spread

T&I cost spread
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Conclusion #1 –  Installation duration and costs are similar between scenarios. 
Kite-assembly is the most weather-sensitive operation, requiring a 6-hour window 
combining slack tide and low wave conditions (Hs ≤ 1.5 m), which leads to significant 
waiting on weather during winter.

T&I duration spread per operation for MP-
Integrated case

MP 
Integrated

Conclusion #3 - Including component 
costs, MP-Integrated solutions deliver 
~10% total cost savings versus 
standalone designs. Greater offshore 
distances and further installation 
optimization can increase these savings 

T&I total cost spread including components
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Conclusion #2 –  On average, MP-Integrated T&I costs are just 2.5% higher than the 
standalone case, due to the standalone case benefitting from more standardized 
operations such as monopile installation.
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Standalone MP Integrated

T&I Interface ring Inter-array cable

TEC Monopile Converter

Transformer Switchgear

Note: Q10, Q50, and Q90 denote workability percentiles. The “starting 
T&I month” refers to the first day of the campaign. “T&I costs” 
include installation only, while “Total T&I costs” also include 
components.
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