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A Comparative Study on Lightning Characteristics
and Lightning Damage to Wind Turbines of Jeju

and Gangwon Region
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Abstract: An investigation on lightning characteristics and damage to wind turbines was performed on Jeju
and Gangwon regions. The lightning data from January 2010 to September 2013 detected by IMPACT
ESP were collected and analyzed in detail. Hangyeong and Seongsan wind farms of Jeju province and
Taeback, Changjuk, Taegisan and Gangwon wind farms of Gangwon province were selected for this study.
Lightning rates and lightning damage events at the six wind farms were compared with each other.
Lightning maps for the two regions were drawn using lightning frequency data. As a result, lightning
frequency of Gangwon region was higher than that of Jeju region, while lightning strength of Gangwon
was weaker than that of Jeju. Lightning rates were assessed to be good for all of the six wind farms. No
lightning damage to wind turbines occurred at the two wind farms of Jeju, while some lightning damage

to wind turbines took place at the four wind farms of Gangwon.

Key Words : Wind Energy, Lightning Frequency, Lightning Map, Lightning Rate
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Table 1 Specification of IMPACT ESP

Manufacturer GAI, USA
Detection

method MDF+TOA
Location 500m
accuracy

Detection More than
efficiency 90%
Time

synchronize GPS
Lightning Ground to
type Ground Flash
detecting Return Stroke
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Fig. 1 Studied area and wind farms of Jeju
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Fig. 2 Studied area and wind farms of Gangwon

including an example of the range for lightning rate
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Table 2 Area of studied wind farms

Jeju
Gangwon (7,351 kur)
(5,574 ki)
HG SS TB Cl] | TGS | GW
Area
273 | 2.83 | 2.00 | 591 | 7.73 | 35.1
(k')
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Fig. 3 The number of annual lightning occurrence

on Jeju and Gangwon
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Fig. 5 Frequency of lightning grade on Jeju and
Gangwon
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Fig. 6 Comparison of the monthly lightning

frequency on Jeju and Gangwon
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wind turbines of studied wind

days and lightning rate on each wind
farm Wind | Operation year| Capacity |No. of Damage
farm | and month and No. |damage details
Jeju Gangwon
ltems Ist: 2004. 2 |1 4
HG SS TB C] | TGS | GW HG 25:1.. 2007. 2 3?\1/\1/1\;/)\/); 0 N/A
2000 | 0 | 6 | 4 | 3 [ 51| 34 nd: S0 x
2011 0 7 1 2 42 44 1st: 2009.3
SS 2MWx10 0 N/A
Frejy“e“ 2012 | 2 | 2 | 2 | 4 | 25| 67 2nd: 20109
2013. 9 1 7 1 9 36 19
TB | 20125 | oMwxo | 1 | ransformer
Sum 3 22 8 18 154 | 164 Controller
2010 0 4 1 3 25 31 Converter
011 | o | 3 1| 2] 27] 35 Controller
I\g;y(s)f o T2 T T e T e Clo| 201212 | 2MWx7 |3 [
2013. 9| 1 3 1 9 | 23 | 19 module
sum | 3 [ 12| 5 [18] 97 [132 2 blades of 6
Most freauent | ¢ | o | s | = | 2 | 4 TGS | 200811 | 2Mwx20 | 7 [° 0K 0
grade
Most frequent Ist: 2005.12 | 2MWx14
month [ O N 2 A SW | 2nd: 20069 | 2mwiss | ! I blade
Area (ki) 2.73 | 2.83 | 2.00 | 591 | 7.73 | 35.1
(Lﬁilslgéls‘}fmfag 028 | 1.96 | 1.01 | 0.77 | 5.00 | 1.17 s s el st
y B 2 BE FAUAA BT FA)
Assessment Good | Good | Good | Good | Good | Good o ma) #AA ARS Fig. 9o RojZr) &AE
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Fig. 9 Damage to electric parts by indirect lightning
(Left: TB, Right: CJ)

Fig. 10 Damage to blades by direct lightning
(Left: TGS, Right: GW)
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