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Context
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Ice Protection System retrofit
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Context
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instrumental icing 90% of measurement period
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Screening of Operational Data

©
 T

ec
h

n
o

C
en

tr
e

éo
lie

n
, 

2
0

1
8

SCADA and met mast data

• Quality control of data

• Air density adjustments

Status codes

• Maintenances and faults (non ice related)

• Icing status codes

• Technical availability vs group availability
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Power curves
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Expected vs Actual Energy
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Icing loss breakdown by status code
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Production Ratio
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Text
Production Ratio =

Total Energy Produced

𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑

LAL79* LAL80 LAL81 LAL84* LAL85



10

©
 T

ec
h

n
o

C
en

tr
e

éo
lie

n
, 

2
0

1
8

Moderate icing example

Simulated efficiency gain
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Example of severe icing

Simulated efficiency gain
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Production ratio and 
Simulated efficiency gain
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LAL79* LAL80 LAL81 LAL84* LAL85

Production Ratio Simulated Efficiency
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Nacelle icing classification
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Nacelle icing classification
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Automated Image analysis algorithm

High Availability

Production Ratios =
Total Energy Produced

𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑
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Blade icing classification
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Blade icing classification
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Conclusions
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Critical to accurate analysis:
• QC, status codes, met mast data, 

availability groups, power curves

Icing severity classification (from 

cameras) enables in-depth understanding 

of WIPS performance 
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