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Risk analysis and countermeasures of wind turbine blade icing
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Abstract; In order to promote the safe operation and safety management of wind turbines in icing areas
during winter under the new situation, the safety risk of wind turbine falling ice, equipment operation risk ,
and power supply risk were analyzed, and they are the most serious risks of blade icing. Based on these
risks, a comprehensive ice monitoring method based on the combination of blade ice thickness monitoring
method and wind turbine operation data monitoring method was proposed, and the safe operation of the
wind turbine was classified. This article elaborated on the design and construction process of the first
composite coating anti-icing technology scheme for large-scale in-service wind turbines in China. The
results indicate that the composite coating anti-icing technology solution can effectively solve the problem of
wind turbine icing and can provide a reference for similar engineering projects.
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Fig.1 Typical structure of wireless icing sensors
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Table 1 Classification of safe operation
status of wind turbines

Bk | KEEFRI

R/ | REURZE
mm /%

EUN

o PRI

HLLH JC B oK sl kO LA IE
S B R AR B /D 5 B vKOuE BIL 2
B JLT- A sl R e
Yo

WL 7 VK E AR B R L
YLIE K P 5 T B2 /0N 5 4 ok aT
REXS HLLH 1 5 i B — SE T TE S
FLBEEIER &M RRA
E0p> e IR UERTAINE 87N

HILZEL T KRR % o B UK XL
GLIEH % v B T K ; K 003
17 8 K T R HIL2H 1% 45 3
S AR

HILALA P ™ T o Kk X HLALTE
R AR K K 32 AT
VKT i % B B8 46 1 K £
TiE7s

HIL2EL 7 KAl 7 T o KR AL
HIEH & R K K
B AT VKT RERHLAL B 46 72 2
A 1 B

1 0 [0,5)

2 | [0,1) | [5,10)

3 | [1,5) |[10,40)

4 |[5,10) | [40,70)

5 [[10,0)|[70,100]

3 HABKBIERETE

H T, 3 A B 8 VK AR T it A 65 1 2 B vk
UK BT UK, B— A B vk B AR B SO HE
SRR SR TR H R 3 e — 1 B v AR AL
AR, e EL R R i 1) B 7 KR A2 A R A
WERA  TEMH 5% ~ 10% 1= 75 7 XU X Al 1B
PP A v 0 7 o AU, AR FE SR AR B R



bR 2 e B o

=202 - China  Safety

Science  Journal

OB 7 58, (B IS i 45 vk e 7™ o
A8 DX, o R M AT LZEL A HELRSORE B S B R A, 75K
R R B X EOIC PR R B oK™ B S S
TCEIEHIBATIE UL, AR, TR 2 B vk B AR U
B R A ) A v 2R B O J2= 2 B LR AR e 4
ORI SRR, A SCHR A H AR v AR J2 Bl vk
RS B AU IR BT UREOR T7 58, T AR A7 i
Fr BBV oK, HeAax B v 6 o 2 2547 4
FERTUK . A5 B KB T 58 5 i R = B — By
KB A LR S A A s A B U 28 B 4 2R MR
AKX LA ) 22 2 [RI RE AR B vk R el %
i ARV, 37K B KR T v 7 o KU 3 1
B 5 B I S e 2 Pos,

F [ HAT 19 IXUHL BILEH B vk 38491 3 2R L H
OB EBIBT KB . AL GE BT kB AR
T RTEEAT IR G2 (BAT Ml By VKB B B i i
(8 B R PR AR AR A O A A ML ) B DB AR Bl i
AR TR AL v 2 1 g v R — (A 9B T i T

E 2

EAMKERAE

Fig.2 Composite anti-icing technology
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Fig.3 Process flow of composite anti-icing technology construction
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Fig.4 Time series of wind speed and power of technical modification unit and adjacent control unit during icing
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Fig.6 Blades not covered with ice near Unit 1
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