ArcGuide™

Offsh i i i i
WII?IDOI-‘ES%/?!?R Lightning Protection Coating K\ARCTURA

OCTOBER 18-19 | PROVIDENCE, RI N. FINE!, C. SZLATENYI?, A. JANIK!, P. MICKELSON?, E. MATTHEWS!, A. PLUMER?
1 Arctura, Inc. Wakefield, Rhode Island
2 NTS Lightning Technologies. Pittsfield, Massachusetts

—

MOTIVATION METHODS CONCLUSIONS
| | | | — . . o . L . 2]

- Lightning damage to wind turbines Compared field-used blades with and without ArcGuide™ using high voltage initial leader attachment tests (IEC 61400-24) . ArcGuide™ provides a significantly
's one of the largest O&Pf] SXPENSES Test Matrix Angles Laboratory Outcomes increased level of protection against
for wind farm operators®. . 3 blades (GE 37C) R damaging punctures compared with

» Many existing lightning protection . 2 configurations: ArcGuide™ & baseline : uncoated blades in initial leader
systems provide inadequate . 3 angles: 60°, 30°, and 100 attachment tests.
protection leaving the blade + 3-4 orientations per angle + A 73% reduction in punctures is
vulnerable to damaging punctures. . 3 strikes per orientation / predicted [4] in the field with

Hioh Volt Test Set ArcGuide™ applied to the GE1.5sle.
g oitage 1est oetup |, 5 —ios , . . . .
ArcGuide™ = - - Bad result: puncture to down conductor . Ongomg pl|0t studies on 6 turbines
= Orientations will verify coating performance in

+ A novel coating to enhance the - X ) R D: the field over 2+ years.
performance of existing lightning = s angedde e g o g
protection systems. . = Jicirode dectode  dlectiode Clcirods

. In_dustry stapdard topcoat l_ﬂixed = _ @ — 0 REFERENCES
with a proprietary formulation of I I ey S P = ] Good result: flashover to receptor 13, Montorya. O. van der Velde and E. Wil -

- - Ground plane . Montanya, O. van der Velde and E. Williams, “Lightnin
small conductive particles. - omtnee sty p discharges produced by wind turbines”. Journal of
. . . Geophysical Research: Atmospheres, 2014.
E_nhan_ces the eIeCtrIC ﬂeld In the [2] IEC, "Wind energy generation systems - Part 24: Lightning
air adjacent to the coating, RESULTS ANALYSIS protection”, IEC 61400-24:2019, Annex D, ~ 2019.
faC|||tat|ng ea r|y streamer and [3] S. Vogel, “Realistic Lightning Exposure System for
_ g - _ _ Optimized Wind Turbine Reliability”, Technical University of
leader formation along the surface Ba5|e ArcGuide™ The number of punctures for each blade angle can be described by the failure rate: Denmark, 2018, e PR
to the Ilghtnlng receptors. ;[- -4l J/_ g N [4] C. Szlatenyi et al., “"A New Coating for Reducing Wind
. | punctures . 400,  No punctures were observed at 90° Turbine Blade Lightning Damage,” ICOLSE, September 12-
e Not damaged by full-threat Ntotal strikes « Punctures always occurred < 10° 15, 2022, Madrid, Spain.
(200kA) lightning currents. « A real-world attachment angle distribution was quantified from video footage of
172 winter lightning strikes on 12 turbines over 5 yearsl3], ACKNOWLEDGEMENTS
ArcGuide™ Baseline « 98% of lightning attachment in the field occurred at blade angles >300,
Topcoat ‘ | _ This work was supported by the U.S.
100 T — 90 « Applying the baseline Department of Energy, Office of Science
‘_,_Bgcsef:;ee failure rate to the field under Award No. DE-SC0018885.
. o — Istribution: . . .
o0 4 d St bOUt O . Key collaborators include NTS Lightning
2 > 6.4% of strikes are Technologies and our field test partners
< il . § predicted to cause J P '
© > damage.
ae o
o TS _ :
% 40 | 20 o . Ap_plylng the ArcGuide™ CONTACT
o | 5 failure rate:
Composite image of all strikes to blade #1 at 60° | . o ' . .
P J 20 ' 10 1.7d(oto1;sttr|kes are More information can be found at
Of 154 strikes: S -l | = 5;?“:9: O cause arcturawind.com/ArcGuide.
« ArcGuide™ protected against punctures in 100% 0 . A 0 .
60 90 Neal Fine, PhD
of tests >300. - - A 73% reducti /\r'\ /
Blade Anale. ° o Feduction. C\ ; :
At 109, ArcGuide™ reduced puncture rate by 50%. ; nfine@arcturawind.com

401.595.7379



