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Abstract A new control strategy for rotor-side converter of a novel permanent magnet doubly-
fed induction generator(PMDFIG) is discussed. The new control strategy can enhance the low voltage
ride-through(LVRT) capability. By the analysis of structure and electromagnetic relations, the
mathematical model of PMDFIG based on the rotating coordinate system is established. The zero
torque control scheme considering stator excitation current change is introduced when low voltage
occurs due to grid fault. The effectiveness of the proposed control strategy is demonstrated by two
simulation cases. Compared with the conventional crowbar protection, the proposed control method
can effectively improve the LVRT capability of the PMDFIG during the grid serious faults.
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Fig.1 Schematic rotor diagram of the PMDFIG

E 38 P LIS R 2B AT I v, &
B DUR UM 7 95 S5k FL 9] B ™ B SR A P, S
Hk[7,81% F Crowbar #7720, Crowbar 32l Rl i@
R R R R EOR,  H BEE T R )
FL I R 498 HH 0 PR R R VR I, LRI N [ i 5
PRAPBEE, TR SR AL 57 B, 1k 3 IR i) d
JAl R AR i 2% Y FRLR A B SR R B, DAk
RAEFF R BHLA L ZEAT o SCER [9,10142H T —
Hofid F X005 R R FATL HL ) R R ) O e A i )
KWEAERN T T KA E TR N, E T
T e ) 3T 25 B R ol B, SR IDUAH L (1) 4 it
RN E - e B B ) 3 k. (R RT DL
000 % 45 25 SR HORH IV P 4 1) 5 B SR X SE - REBE I B
T B AT KA, SR IS HL R FEL R TRAR X LA
PEAE BRI RS . SCHR (1138 T —Fh3E T Ae B
il ) A, 12 SR A D s R A o o PR ] FEL AL
HL G R A 0 T X, D/ e B ) XU R % 40 Dl FL g
O] v R S oA A0 1) XU FE AL P st LA

AL MKt R L) SRS s R,
RN RGNS . $EH T R BEXU K FEL
T JE IR P R AR A 1) 2 T A o SR, AR AR
HLURIE AT ARAE, 7 H X = 4 58 4 R % DA R H ) R I
PREEN 0.15pu PP E AR AE LR 5 X kB
WOR BN RS AT T Crowbar #2#I| FITH I 2 F il
HAL VAR A 1) 2 2 A i) 7 A Roef BT B A b D
Bk 7 ER GG o SoE T g R AR 1%
s 77 A S ROR .

2 KENIRR N % B ARG ETSER

AKHE XS B HLI B T K e 1, AN T
SRtk e 1. WNLiZATIS, B XANLIESh S e e 1 e
), RE T AR RN Y R e S . e R R
W) KB+ [FD e . AL 1T R ELE, A
TR XU L R, B0 T R A
Jie e 1 7K Wk s 3 o

MY HINE, M T RECE: LS AR SR
MR, WEHS A, ATHHRINIZIE, Zug AR, A
LR HUE T8 LR 19 IE 5 [ 4 & F L
W, ey % AR A IR DT AT S B LA, R
F1 dq0 A5 ZR o HIVA L0 HT, AKHEXUS AL A
FER T NGNS [R5 e e i K W e 1, B K7
PR MR, JLHU R 5 AR % 5 XU L
JETTRE— 5 KRG XU A F AL H s 2R B R

{us = _Rsis + py +jws'//s (D

u. = Rrir + by, + jwsl'//r

X uy, u— EHTHERE,
i, TR
Ry, R— T HIH;
wo W BT HIEER R
p— W ET, p=d/ds;
wg—WERAE, og=0o;
H wy o[RBT AEE.
TR AL e TR AN K R B e 1,
SN RGE R T . NERIKIEIR P 1, M
HTAEAMIBR RGN T — AR R, L)
TR R L R T, B GE THERT,
X IR AE KGR B AL AL A R 7o o B 45
B TR, W 2 Bin. KWL A M RGELE

A/(Wh/m)
6. 4367e-082
. 5. 1856e-6A02
4. 2172e-0602
3. 329%e-602
2. 4416e-662
1.55358e-0602
6. 6597e-003
-2, 2183e-883
-1.109Ee-E87
-1.9974e-E067
-2, 6652e-082
=3, 7751e-8872

4. GEASe-BEZ
-5, 5457e-B@z
-6, 4365e-082

B2 KX AL ) 2 A B




%2955 7 H 7 %ol &

T B T il B P IR A PR AR T R A R BT B 4 ) SR 175

Fig.2 Flux distribution of PMDFIG
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energy generation system
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Fig.8 Comparison of the responses between the
traditional Crowbar and the zero-torque control under

grid voltage dip fault
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