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Fig.3 Trajectory sensitivities of active parameters
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Fig.4 Trajectory sensitivities of reactive parameters

HIPE 3.4 al A, XU BLEE B9 A D5 JC T B A5
PESZ LVRT 45 il 22 45 h 45 2 By s i, o 2480
VL\me N Vvaml L o B rkpt J pmax T 1 Vrrpwr A Y1 1)
AL B, BHLK,, L, T B T3 )
RSN . IR HAL —Se 5] (i 45 SR 3R B
XIS HOR KSR, BAESEPRs T il THOAR TR
BN I S B A AU AL Y 4 ) D7 X 2 B
— IO AR, SRS HS SE bria A7 A B
2%o N T R 07 5K ML Y 4 ad e sh A e
il SO E PRI LVRT B8 1) OCHE 2L

2 LVRT EBESHMWEER X

T LVRT 399000 XL BLEEL R e o B35 7 1
B BEIX , FLZE R IR b SRR F RS B A5 17
VI B, SRR 2 B A R B T 1
SIS H th B [ TR | 4 2 ok A
R THHEAE, IS K, Bl KR K, B F A
TSR LI 5 (IR O M4 () .

1.2 ¢

K,=2.0

“0.5 1.0 1.5 2.0
t/s

B RF K, E FREYE0 TR

Fig.5 Reactive power dynamic characteristic of wind turbine
generator under different values of K |

M 5 T, Y K RE D 2.0 1.8 B, KU AL
TN AR Z AP AEF AR, 002 KBRS 1.6
I AZ P B A TR], 3X 2 R Y K —E
RS , TC T FL i B e 2845 1 1 FH 45 32 SR 3l
FEAR—HGTY K, R B IME R BRIE PR A AR
TR Z il 25 & R iy 22 4k, BTl
BT K, =2.0 500N LS RBUELERAHA K, = 1.6
LT RSEL, A T RE = A KR 2

R, AR I S EOR I S SRS A
B SELHE B e AR A A2 PR (] 45 e B 1 B S, T
T XS S S BT SR 5 B R AR 45 ARy
WILAME , R AT I HER R S 50, i R15 45
B EE

T4 S50 KA AL sh 25 R v 45 i BE i) R
BN, S5 ZEX B A B AT o X, ARSI E AT

AR NB/T31053 , LS HL i 5cdis S Al , 4 XU
HLALRSZALPUIE 73 i B (A) BRI (B) LA
Tt bR (C)3 A X, WL 6

0.9 p.u.

)
[

f\\

S

X A B TEC
Eo REHANSIRESEK
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3.2 #HENE N HIIE

N TR AIE bR S RO E A R B Ak
HE— 2D LA F e BR P 2 E T A7 B85 2R e 2
L7 RIS

a. IRZEFEIR,

TE ST ELBGE 5 SN 2 [0 TR ZE SR AR AN T

E, o= J [Y, (i)=Y, (i) ] x100% (2)

‘I‘tt.{)

H B, i fF 3 X 0 R 2ZEF8 R Y, (1) Fl
Y, (i) o3 ER A D ETC ) B A S (8 A4
HAH(FRAME) 1K oM Ky o 3573 X 2 AT A
BRI G — 5 B/ SR ¥ 5 50 40 X 02
BT Kl B S



& 4 1 FOME s PO IR LA LVRT B S8 5 ik 5 S B 159

b. AR NPT

BT RIS R 0 3 TSR E S R,
FUHL R Bk 2 HAh 3 5 (20% Uy 35% Uy .50% U,y)
TSI, 5 A R T L 7 B S
M LR 10, M 22 W3R 2, HItml L, 80 e 451
TE HAWYE 337 50 F o BAT B 1 38 WP RE B A
Ivi] FL PR 95 37 5 T XU LA B A R T DR G
IR EFEE

" 2 [

* -—1

= e
= Or

&-1+

-2

20
o 15+
i‘ji 1.0 |
R 051 :
R0 !

~0.5 . . . . . \ A

0 05 10 15 20 25 30 35
t/s
(a) HJEHEIEZE 20%Uy

7! 2 [

*

]

Sl p—
&-1+

-2

20
o 15+
*:4;* 1.0 | ,
R 05 _{———
R O0F b

~0.5 . . . . . \ )

0 05 10 15 20 25 30 35
t/s
(b) HLEETE 2 50%Uy
——SMEER, ---- PR

B 10 A[E R ERKEZE TS0 B 2k
Fig.10 Measured and simulative curves under different
voltage sag degrees

xR2 TRBEBRERETHIRE

Table 2 Error under different voltage sag degrees
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Parameter setting method and measurement verification of LVRT model for

direct drive permanent magnet wind turbine generator
HUANG Hua'?,PAN Xueping’, LI Jiawei’, YUAN Xiaoming',JU Ping’
(1. School of Electrical and Electronic Engineering, Huazhong University of Science & Technology , Wuhan 430074, China;
2. College of Energy and Electrical Engineering, Hohai University , Nanjing 211100, China)

Abstract: A parameter setting method of LVRT( Low Voltage Ride-Through) model is proposed for direct drive per-
manent magnet wind turbine generators. The trajectory sensitivity of each parameter is calculated based on the uni-
versal model structure of direct drive permanent magnet wind turbine generator and the key parameters of LVRT
model are obtained. It is pointed out that the existing parameter identification methods based on trajectory sensitivity
are difficult to be applied because of the nonlinear characteristics of parameters. Therefore ,a parameter setting me-
thod combined with parameter adjustment and parameter optimization is proposed. The parameter setting and model
verification are taken out based on the measured data of a direct drive permanent magnet wind turbine generator and
the adaptability under other disturbance scenarios is analyzed. The results verify the feasibility and effectiveness of
the proposed method.

Key words : direct drive permanent magnet wind turbine generator; LVRT; parameter setting; measurement verifica-

tion ; trajectory sensitivity ;adaptation analysis ; models
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