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• Blades can be reutilized into alternative structures 
upon end of life, such as girders for pedestrian 
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Other Repurposing Concepts

Blade Jetty

Blade Barrier

Blade Farm

Blade Platform



Motivation

• We need EoL Blades!

• What kind of blades are they?
• Age?
• Model?
• Length?
• Weight?
• Where are they currently located?



Blade End-of-Life (EoL)

• When do we consider a blade to be at the Eol stage? Widely 
contended
• Generally, after 15-25 years of operational life

• “the time at which blades are no longer performing their original 
function on their original turbine.”

• Does NOT equate to turbine end of life - Repowering



Tools & Methods

• Data used in this research was obtained from the U.S. Wind 

Turbine Database
• U.S. Department of Energy (DoE), U.S. Geological Survey (USGS), and 

American Clean Power Association (ACP) jointly funded

• March 2014 and July 2022 repositories used

• Data points collected by survey and confirmed via satellite 

imagery

• Main limitation was lack of thorough information for each turbine 

location
• Rated capacity, rotor diameter, year online, manufacturer, or model



Missing Information

– 87% of 2014 turbines had capacity 

information listed

– 85% of 2014 turbines had rotor 

diameter listed

𝑆𝑢𝑚 𝑜𝑓 𝑅𝑒𝑝𝑜𝑟𝑡𝑒𝑑 𝑀𝑎𝑠𝑠

𝐴𝑐𝑡𝑢𝑎𝑙 𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑅𝑒𝑝𝑜𝑟𝑡𝑒𝑑
=

𝑇𝑜𝑡𝑎𝑙 𝑀𝑎𝑠𝑠

100% 𝑅𝑒𝑝𝑜𝑟𝑡𝑒𝑑

Tools & Methods



2022 USWT Database2014 USWT Database

Dismantled    

Turbines –

Geospatial 

analysis indicates 

the wind turbines 

which were 

present in this 

location in 2014 

are no longer 

present in 2022. 

New Blades –

Turbines and 

blades newly 

installed since 

2014
No Blade or Turbine 

Change – The same data 

for 2022 turbines match 

what was reported in 

2014

Turbine Updated–

Updates made to the 

rated capacity or blade 

length between 2014 

and 2022

How can we identify 

the pool of turbines 

we think are most in 

need of or most 

likely due for 

repowering in the 

near future?

What Constitutes 

repowering?

Identifying New, Dismantled, Repowered, 
and Not Repowered Turbines



Change in 

Capacity
Change in Rotor 

Diameter

Change

in Rotor 

Diameter 

Only

Change in Both Change in 

Capacity 

Only

What constitutes 

repowering?

- Increase in blade 

length of more than 2 

meters

OR

- Increase in turbine 

rated power capacity of 

more than 20 kW



2022

72,130 Total Turbines

144.9 GW2014

48,976 Total Turbines

65.89 GW

Dismantled 

10,881 Turbines

3.971 GW

New Blades

 34,035 Turbines

82.93 GW

Repowered

7,265 Turbines

12.79 GW

No Blade Change 

 30,830 Turbines

49.13 GW

Change in Capacity

3,541 Total Turbines

5.882 GW

Change in Rotor Diameter

6,460 Total Turbines

10.84 GW

Change in 

Rotor Diameter 

Only 

3,724 Turbines

5.727 GW

Change in Both

2,736 Turbines 

4.883 GW

Change in 

Capacity 

Only

805 Turbines

1.468 GW

All Blades Classified as Repowered

7,265 Turbines

12.79 GW





2014 data

No Change 2022 Repowered 2022



Mass Estimation of Blades

• Estimates based on rated capacity of 

turbines blades are installed on
• Low estimate 10 tonnes per MW

• High estimate 15 tonnes per MW

• Estimates based on length of blade

Albers H, Greiner S, Seifert H, and Kuehne U, 2009, "Recycling of wind 

turbine rotor blades. Fact or fiction?, DEWI-Magazin, vol. 34

Jensen J P and Skelton K, 2018, Wind turbine blade recycling: Experiences, 

challenges and possibilities in a circular economy, Renew. and Sust. Energy 

Rev., Elsevier, 97, pp. 165-176, https://doi.org/10.1016/j.rser.2018.08.041



Mass Estimation of Blades – Capacity vs. Blade Length



Equation Source Equation (where y is 

material weight in Kg)

WindPACT Baseline – Baseline blade 

mass curve

LM Wind Glassfiber – Advanced blade 

mass curve

Emma Delaney PhD Thesis Blade 

Weight Equation

Franco Arias PhD Thesis Blade Weight 

Equation (weight of composite material 

only, ~85% of total blade weight)

𝑦 = 0.1452𝑥2.9158

𝑦 = 0.4948𝑥2.53

𝑦 = 0. 0036𝑥2 + 0.0258𝑥

𝑦 = 0.002𝑥2 + 0.0733𝑥 − 0.6588



Mass Estimation of Blades – Length Equations



Mass Estimation of Blades – Change in Weight

*Estimated with Delaney Blade Weight Equation

Change With Blade Length Estimate

Change With Turbine Capacity Estimate



Turbine and Blade Models due for Update

(a) the 2014 turbine models that were 
updated and (b) the 2022 turbine 
models that are the result of 
repowering 



Turbine and Blade Models 
due for Update



Turbine and Blade Models due for Update



• Making predictions on the type and total mass of blades coming out of 
service helps stakeholders plan for uses and processing procedures 

• 163,010 to 244,515 tonnes of blade waste currently in landfills or 
sent to EoL processing

• In the next decade or so an additional 491,300 to 736,950 tonnes 
of blade material can be expected to enter waste streams 

• Capacity-based estimates are no longer sufficient to determine weight 
of blade material

• GE1.5 MW turbines associated with the GE37 blade model, which 
represent 9.23% of current online blades and roughly 99,350-149,025 
tonnes of material, are most widely identified for future repowering 
projects

Discussion & Implications
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