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Rsearch of Low-voltage Ride-throgh for Permanent Magnet Synchronous Generator Under

Unbalanced Voltage Conditions
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Changsha 410114, Hunan , China)

Abstract: The permanent magnet synchronous generator (PMSG) is prone to current overstep in unbalanced
grid, which affects the reliability of grid-connected system. To solve this problem, low-voltage ride-throgh control
strategy based on direct power control was proposed. In this strategy, the direct power inner loop was used to
control the grid-side inverter, and the active power and reactive power instructions were divided into DC
components and double frequency AC components. The reference values of the DC components of active power
and reactive power were calculated on the premise of the low voltage traverse reactive power support and the
current amplitude of the inverter. The reference values of the AC components of active power and reactive power
were calculated according to three different control objectives according to the voltage and current of the junction
point. Then the control loop was designed by the quasi-proportional resonant controller. Finally, a simulation model
was built based on Matlab/Simulink, and the simulation results show that the proposed control strategy can improve
the dynamic performance of the inverter and improve the operation ability of the grid-connected system under the
unbalanced grid.
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of permanent magnet direct drive wind turbine
FEASSF- A HL )R, PMSG SR F = 4 G Hh £k 0T
W, B A 2 i, AN T 5 AN A R O T
LAiz X PR vk o i GE P o0 MU 0 i
AR B I Zh A< B8, 75 PIAR L AL 2R T I Rt
AR A DR ATC S Ry

ol

_3|:uz+u2 u£+ug:||:ig+i§:| (1)
2 ub + ul ig + i;

B2 (D) B FF, R G285 L Ui M) 28 F0 — A% 4
5‘5

P N
Ug + ug

p=P,+P,
B (2)
q=0Q,+ 0,
3 PP PP NN NN
P, = 2 (Ualy + ugly + ugly + ugiy)
3 NP NP PN PN
P, = 2 (Ugly + upiy + ugly + uyly)
3 (3)
Q, = E (u;Lz - uZL; + uljlg - uglg)
_ 3 NP NP PN PN
0, =3 (uply — ugly + Uiy — Ugly)

X 2p,q 35 0 I W R BRIAT D BT AR Py,
Qoo B0 EHA T IR o5 Py, Q1 73 5k
S A U AR i s, g, 1,1, 7001
IR PR LR AR AR R T AL R s e, ug
gy s iay oy iy, iy 73 PIAH LR AR R 28T HL
FIRLFE Y IE T 704



B % R W T AR B3R RALLVRT 2 es5F 4

WA AR 20255F H554 F ol

2 ABHFEHNBKFHRA

TESPAF LT 000 A2 378 >R T F v e
[] , 72 1E 7 [F] 25 A% A s 28R B FL TR D7 R IR
JitEN

di,
Uy =u, +oli —Ri,—L,—
di
. (4)
) ) di,
u, =u, —oLi, - Ri, - ng
3 . . 3
P = By (tgly + u,,t,) = Eugdll
3 3 (5)
Q = E (ugqid - ugdiq) = _Eugdiq
T (5) A DA Te Y%k T, 4560 (4) 1]

AR 31— 257 A R 0[] 25 e B Ak b 22 B9 LTS
T
w, = —L(PR +Ld—P)+e + wl i
v 3e,, £ e " o

RPN ©
" _3em i Eode @hla

vq

o c o R w0000, sty w,, 7390 978
i HE R LR Y 4, ¢ il 20 i e, MR
I LR AR S R P, O Ay v I 4 i D) 2%

13X (6) S UA L F B AR o A XET 971 2%
i 3 PR T 5 D RO — B AL i B EOC R 2Ry
KRS, R Au, =e, + wL,i,, Au, = -oL,i,,
FEIE G B0 T R A 1EE ) o a, R AT DL
WA EYIRSHAE REY)IRZ 2458 PLEEH]
i A B0 A R B TR 5 PQ
VAR 25 d, g WL VRS S AT A R R T
BAVE J L e PRI R A0 &) 2 BT

+| Ay,

P+ K, "wé 1 1.5¢, | P,
(% K+ 12 15T+1 [ | LR
(a)f Yy 3y B s il AE 1]

+| Au, 0
o+ K, "\qé 1 1.5,
? ks 2 157+1 [ ] LR
(b)TE Ty Ty 4 i HiE |41

K2 B IER

Fig.2 Block diagram of direct power control
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