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Fig. 1 Schematic diagram of the electrical structure

of a single fan
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Fig. 2 Equivalent circuit model of fan blade
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Fig. 3 Flow path of lightning current in the cabin

FHICHT SR, 4 o R 00 7 L TR TR KUBL Y
PG Pl il S B A A, DRI i P il
TERR AT AT U — S5 30B 2 CooR3RAE, KMbliz
FrRAER X —H B E P BAT 520 . LU 7E 7R A B
AR R R R A AL, Bz A B fE 2
Frod PR — g PRI XGRS AR 7 7 L A
R 25T AT T R - L BEL 8 O 06k 25 55 rl AL,

.61 -




L R

22 %

K4 Fs .

4 EHIRSBRIEERKRER
Fig. 4 Equivalent circuit model of main bearing and brush
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Fig. 5 Average wave impedance distribution along
the conductor
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Fig. 6 Schematic diagram of tower shape
AT & LR BB A I SRRk AR #eX (6) 1t
BRAR .
_D\H, +D,H + D;H, (6)
¥ 2H
o H O R B R Wl i K s H  H Ry R B
D SRS R W s BE R, B H 09 —2F; D, D, D,
3590 Ay e BB AT Oy AT v ASCRER T VG o G T 1) A1
B 1 N BB R R RN
T— BB R, SRR L DL R b 4
g CAT (7)) ~ (9 H AR,
H

r

R, ZPI (7)
H
L =P g 2y B (8)
277 r(’,r[ Mo
Hzé'o,uo
¢ =k (9)

Kt O 36 fa] i B R 0O B B AT RO K
JBE AN ER © B TR AT AR s e D o T 28 X i
FH e AP r, 5ANERR r Z T
SERSEL

B A BB AT T A R R, e B0 S IR TR 2 1]
FAAE—E KNI A BUAE, S TR LA SE R I
A5 1 Ao R AT RE 2 LA oK T
RZ¢735 BT ST i) v AR S PR L R A, JF



8 1

W, 45 T EMTP — ATP XU & LR L G A R T

FFE PR DL = HI L4

AR S B 1 A0 = A L AR A T, R SRS A
b SR IRATLIS B P o L o F TR AR, B ] — = A
BRI 6 7, Co, A B fa] Xk i L ¢, R, A 35 B
HLRHL, L, 36 T LI, €y O 6 1T 55 0 B Bt )22 1) )
A LA, Ry VLA RO A R B, L, F 4 G =
HLUES, Gy N HLBEE X B = W) S5 3 LAY, Gy
B SF R A, Ry A R Z B, Ly g LB

HLJEK
Co Cn Cn C3 C3
| I || Il |
el I I I I
Can _| Cs1
|
|
11Ca
1l
R Ry R3 R3 R3
Ly Ly Ly Ty Ls
| ] Il I |
il 1 1 1 |
||_\_|
1
I
I

E7 - =fERgER
Fig. 7 Cable model of tower-three-phase
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Fig. 8 Voltage difference between shield layer-wire

core and tower-wire core
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Fig. 9 Cable core current without shielding
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Fig. 10 Cable core current with shielding layer
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Fig. 11
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Fig. 12 Amplitude difference of grounding

voltage at top of cable shielding layer
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Fig. 13 Grounding at bottom of cable shielding layer
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Analysis of lightning electromagnetic transient characteristics for wind-driven

generator based on EMTP — ATP
XIE Rongbin' ,XIA Guangrong',LI Jiangtao’ ,ZHENG Minjun’ , WANG Yifeng’ ,FENG Xin’
(1. Guiyang Xifeng Power Supply Bureau of Guizhou Power Grid Co. ,Ltd. ,Guiyang 551100 Guizhou,China;
2. School of Electrical Engineering,Xian Jiaotong University , Xian 710000Shaanxi , China)

Abstract ; In order to solve the problem of lightning transient process research of wind turbines, based on the circulation path of lightning
current in the fan system,the transient simulation model of the integrated circuit of the single fan system and the transient model of the
whole wind farm circuit are established by using EMTP — ATP software. The establishment process of each component model and the
calculation method of parameters in the model are analyzed. The model can stereoscopically integrate the propagation path of lightning
current within the fan system to reflect the transient characteristics of the lightning current propagating within various components of the
fan system. Based on the transient circuit model of the integrated circuit of the fan system, the transient characteristics of the wind
turbine blades,the nacelle,the tower barrel and the transformer are studied and the influence of the cable shielding grounding method on
the transient characteristics of the wind turbine is analyzed. The results show that the overvoltage between the tower barrel and the core
reaches the maximum at both ends of the core;the metal shield layer of cable can effectively reduce the induced overvoltage and the
lightning current between the tower barrel and the core. The suppression ratio of the induced overvoltage can reach 41% , and the
lightning current suppression ratio of the core can reach 60% . In addition, the grounding method of the shielding layer adopts the
minimum amplitude of induced overvoltage when grounding at both ends.

Key words: wind turbine ;overvoltage ; transient model ; electromagnetic transient ;shielding layer
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