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R&D project „Decision Tool for Life-Time-Extension 

and Repowering of Wind Turbines“ FKZ 03EE3090B

Consortium:

(Koordinator)

Associated partners:

Duration: September 2023 till August 2026

ReNEW: Overview
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Technical Measures:

ReNEW: Main Activities
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Load comparison

Reassessment

Analysis current state

Local reinforcement

Global reinforcement

Non-conformities

Loads site

Resistance site

for structural dynamics

for ULS capacity

for FLS capacity

for ULS capacity

for FLS capacity

Reserves in design

Precised verification

New guidelines

Decision Tool on most 
beneficial EoL option

Revenue

Economic Aspects:

DECEX

OPEXCAPEX

DEVEX
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Benefit = Revenue – Cost – Risk

Revenue: from Energy production, …

Cost: CAPEX, OPEX, Decommissioning, …

Risk: Extraordinary Effort of Repairs and

Replacement, …

Aim: Identification of End of Life (EoL) 

Option with highest benefit!

Requirements:

EoL options and 
decision making philosophy

ecologically 
sustainable

economically 
useful

technically 
feasible

operationally 
safe



Structural 
Reassessment
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Lifetime Extension
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Process Reassessment for LTE/Repowering

1

Re-run/Modelling of the Design Situation

Validation of the current models

→ Reproduction of the structual verifications

2

Mobilisation of Reserves

e.g. RAVE/SHM-Data, assessment of the condition,

new model/design approaches → reserves

3

LTE/Repowering WITHOUT Reinforcement

Calculation with larger turbine/extended lifetime

→ Identification of component utilisations > 1

4

LTE/Repowering WITH Reinforcement

Consideration of reinforcement measures

→ Verification of the structure

Consideration in decision tool

Source of pictures: www.alpha-ventus.de
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Original design

Reassessment

New input

Design verification and Reassessment

Bildquelle:

Reassessment

Analysis current state

Model/Design 
update

Design 
verification

Load update
Input from 

SCADA and Structural 

Health Monitoring 

(SHM)

Reassessment is a continuous process based on the design 

considering the current operation state of the structure.

Input from the 

structural condition 

(e.g. inspections)

+ reinforcements

New regulations

and tools
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Using RAVE data for current state analysis
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Example: AV 07 (Tripod) – Rave data:
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Machine Learning for RAVE data

Machine Learning based on 
K-Nearest Neighbours (KNN):
• Storm February 4th and 5th 2011: Hotspots D2

- Training with 7000 Samples

• Comparison of:              Machine Learning ML data
Control data (test frame)

Mean ValueMax Value

Standard Deviation

- Peaks are representing start and stop events



Decision Tool
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Wind farm specific input 

needs to be defined

User is guided through 

6 Q&A sections

Default values of high 

importance

Different data sources may 

be defined

Uncertainties are captured 

by probabilistic models

Decision Tool – Input



DIN EN ISO 9001

Decision Tool – Input

Wind farm specific input 

needs to be defined

User is guided through 

6 Q&A sections

Default values of high 

importance

Different data sources may 

be defined

Uncertainties are captured 

by probabilistic models
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Reassessing the design 

enables lifetime extension 

up to a certain amount of 

years

Additional measures (e.g. 

reinforcements) are 

required to further extent 

lifetime

Measures are considered 

as cost in the decision tool

Decision Tool – Reassessment and Measures

today

EoLDesign

EoLLTE

EoLLTE+Measures
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Decision Tool – Results on exemplary basis (1)

Probabilistic Utility Destribution Across EoL option based on general input values

EoL option

Decision

The output probability distribution results from the propagation of uncertain input parameters.
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Decision Tool – Results on exemplary basis (2) 

Probabilistic Utility Destribution Across EoL option based on individual input values

EoL option

Decision
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The output probability distribution results from the propagation of uncertain input parameters.
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1. Structural assessment

• Verification of LTE or 

repowering solution 

will result in a certain 

amount of measures 

to be quantified

→ Technical feasibility 

Summary of decision making

2. Economic assessment

• Uncertainties are 

considered

• Aim: High Revenue vs. 

Low/Balanced Costs and 

Risks

→most beneficial 

solution, based on the 

detail level of input data

3. Other aspects:

Legal regulations

OWEC spacing

Environmental 
conditions

Other re-use options 
e.g. Green hydrogen

Approval issues e.g. 

“Flächennutzungsplan”
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Discussion

Contacts:
Gerrit Haake

haake@j-b-o.de

Lukas Eichner
lukas.eichner@bam.de
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