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@ WP2.1 Pryor, S.C., Barthelmie, R.J., Hasager, C.B. (2026) Phenomena Identification and
Ranking Tables (PIRT) analysis of wind turbine blade leading edge erosion.
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Processes/Phenomena Measurement Modeling Processes/Phenomena Measurement Modeling
Importance Level Importance Level
Theme 1: Atmospheric drivers Mean SD Mean SD Mean SD Theme 3: Material response Mean SD Mean SD Mean SD
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Hydrometeor size distribution 0.86 032 027 041 02 0.26 hail), size distributions and collision velocities
Hydrometeor phase (rain/hail/other) 091 0.3 036 039 0.14 0.23 Rain erosion tester representation of atmospheric 071 033 045 0.28 028 0.36

— — conditions: flow field (e.g., impact velocities) | o o - - -
Hydrometeor fall velocities 0.58 0.36 0.41 0.38 0.32 0.34 -

. . - Methodologies to translate lab experimental data
Impinged water (blade capture efficiency as a

function of droplet diameter) 0.55 0.44 0.15 0.34 0.1 0.21 (incl. rain erosion tester) to field conditions and 0.88 0.23 0.35 0.24 0.3 0.26
P - failure modes
Real-time data for ‘erosion safe mode” 0.68 0.25 0.18 0.34 0.46 0.33 D - 1 ) i . P
amping and energy dissipation properties o )67 105 03 095 0.45 016
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radiation, icing, thermal expansion, aerosols (incl. 0.55 0.27 0.18 0.25 0.27 0.34 — - - -
dust and pollution)) Coating adhesion ‘1111;;111(.':1.1111&5 of multi-layer 075 026 045 0.44 055 028
materials
N P Material response to non-hydrometeor
Theme 2: Damage detection and quantification  Mean b Mean SD Mean D weathering stressors (e.g, UV radiation, icing, 0.64 0.23 0.36 0.32 035 0.24
Availability of blade images and methods to thermal expansion, aerosols (incl. dust))
N 0.83 0.25 0.54 0.33 0.5 0.33
quantify damage Theme 4: Aerodynamic implications of LEE Mean SD Mean SD Mean SD
Damage characterization from varying image . -
Quantification of damage and surface roughness -
types and methods to translate to damage 0.88 0.23 0.58 0.29 0.44 0.3 Quantificatio U,& Mage and surtace rougness 0.95 0.16 0.4 0.32 045 0.28
classification progression through time
. Attribution of AEP loss to LEE (via effective
> 3D characterizz amage 8 2 3 3
Methods for 3D characterization of damage 071 026 025 026 018 025 surface roughness) 0.88 0.23 0.35 0.34 0.5 0.24
morphology and rate of progression g
Gl 3 D - ¢ D
Translating water impingement to material Attribution of AEP loss to application of LET 075 0.26 04 039 055 0.28
loss/stress (e.g., metrics: kinetic energy, 0.86 0.23 0.27 0.26 0.36 0.23 measures
Springer-ADF, VN curves) Quantifying evolution of power curve through 075 0.26 03 0.42 0.3 0.42
Quantification of material loss 071 0.26 05 0.39 0.27 0.26 time (incl. post deployment)

Optimization of damage repair solution/ timing 0.9 0.21
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Anders S. Olsen et al 2026 J. Phys.: Conf. Ser. 3232 012012

@ WP3.1 Anders S.Olsen et al., A categorisation scheme for energy losses and noise

increase due to leading edge roughness
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@® WP3.2 AM Forsting, A Dicholkar, NN Sgrensen, AS Olsen, C Bak, JN Theron, A Aihara,
M Caboni, A Koodly Ravishankara, K Vimalakanthan, D Bretos, B Mendez, G Campana-
Alonso, O Pires Jimenez, F Grasso, MS Campobasso and D Maniaci, Benchmarking
aerodynamic codes for 2D aerofoils with leading edge erosion
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Proposal: IEA Wind Task 46 Plenary Meeting in Japan

mVenue: AIST Tsukuba Center
mDate: Sep-Oct 2027 or 2028

- AIST’s central research campus
The hub of AIST’s nationwide research network
- Japan’s leading science city

World-class institutes, universities and innovation centers

- Easy access from Tokyo
About 1 hour by train or highway bus

- Affordable stay

On-site accommodation, cafeterias and cafes on campus

- Autumn in Japan

Foliage, festivals and perhaps an unforgettable heavy-rain event

mProgram:

Day1: Arrival, Reception, Plenary session1
Day2: Plenary session2, Science-city tour
Day3: Public erosion workshopiin Tokyo

Day4: Optional extension .
K - ‘-,-
Hokkaido

o . 'Fukushima

H --.;..
L _,‘ Tsukuba
gy k ‘ Tokyo
. - ""{:.x st ..:.:-l l - "'—.
Kitakyushu@s™"“ st T

Enjoy A scileh-ce-focused plenary, followed by the Japan experience.

NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND
. TECHNOLOGY



Three Side Events to connect science, industry and Japan

mDay1: mDay?2: mDay3:
Tsukuba Science tour Erosion worksho 8 GOWS-J or Slte tour |

https://www. alst go.jp/fukushima/
https://hibikiwindenergy.co.jp/ https://fukushima-fukko-wind.com/

https://www.bosai.go.jp/ https://www.mri-jma.go.jp
. L. . . - GOWS-J
'Tour for natlonal |nSt|tUtes = Publlc-facmg OUtreaCh -:leading international forum connecting research,
- JAXA Tsukuba Space Center prog ram in TOkyO technology, Industry, and policy. Venue and dates to be
- Meteorological Research Institute . determined.
- National research Institute for Earth Science and - Expand version Of the 10th - Slte tour
Disaster Resili
Saster mestlence FREA O&M WorkShOp - Hibikinada Offshore Wind Farm, Kitakyushu

- FREA + Fukushima onshore wind farm, Fukushima

-Discussion with weather and
disaster researchers NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL ?Eéib:l%igge 1
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