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Abstract

In this paper, by studying the control strategy of doubly-fed asynchronous wind generator, the va-
riable speed and fixed frequency of doubly-fed wind generator is realized, and its operation
process is simulated and analyzed. In this paper, the control strategy of doubly-fed wind turbine is
studied according to the established mathematical model, and the rotor-side control strategy
based on stator voltage orientation is studied to decouple the effective and reactive power output
of doubly-fed asynchronous wind turbine. Compared with the control strategy based on stator flux
orientation on the rotor side, this control method reduces the calculation of stator flux and reduc-
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es the error. Through this control mode, the simulation model of doubly-fed asynchronous wind
generator is established by using Matlab/Simulink software. The simulation results show that the
control strategy is effective and effective and can control reactive power independently.
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Figure 1. Active power flow chart
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Figure 2. DFIG equivalent circuit model

[# 2. DFIG &3 i 8 Ay

DOI: 10.12677/mos.2023.126448 4942 e RSE TR


https://doi.org/10.12677/mos.2023.126448

MR, Tk

R, =AHAME RN TR R R R

HLE TN
Uy = Ry, + dcl;/tSA
Ug = Riig + d:’;/tSB )}
Ue =R +dl(/j/—tsc
U, =R, +dZ/—tra
Uy = Riiiy + d(‘;’trb 3)
Uy =R, +%

N T T, N U, Ugg U Uy Uy Uy NIE R FAHEL S, i, Mg i i b e 237900 4 SE 6 1 AH HLUAT
Yol W Wi Wi Wi TN E T HEEE; R, R NERKTHH.

TR SR REBE TR
W:(WSJZ(LSS LSS)(!SJ (4)
U8 Lrs er Ir
A

T T . . . . T . - - - T
l//s Z[WSA’WSB’WSC] ! l//r =[l//ra1l//rbvl//rc] ’ Is =[ISA’ISB’ISC] ’ Ir =[Ira’lrb’lrc]

L.+L, —05L, -05L, L, +L, -05L, -05L,

L,=| -05L, L.+L, -05L.| L, =|-05L, L, +L, —05L,

-05L, -05L,, L, +L, -05L, -05L, L, +L,

cosé), cos(6, —120°) * cos(6, +120°)

Ly =L, = L] cos(6, +120°) cosd, cos(6, ~120°)

cos(6, ~120°) * cos(6, +120°) cosé,

L, BT L, NS BAERE, R, L, N T MG S K TR 70 BB R 7 TR
L, D9 5% T A B2 2L S B 0 K TR B X LA T LI, o T4 S5 s TR MO S, H
L= Loyt Lo Ly, 20505 TR R,
Hh R R A R

n:-mg[gm{ngm+%mﬁma+@Qm+5%+gﬂggqa+uw)

S ®)
+ (ignra +iggiyy +isclrg )sm(¢9r —120°)]
BTN
J do
T,-T, =——" 6
T= ©)

DOI: 10.12677/mo0s.2023.126448 4943

RS


https://doi.org/10.12677/mos.2023.126448

7S P AN

P T, R AL R T AU e s ) RGBS 2 o, WEETAEE: np
DAL AR
PARETT R G — A = AHARAR R TP ) DFIG A, XM B Al & . ARLRIERIPERT, 81 A 4 2] i
e AR bR BRI ARAR AR RSB 5 o e A b 2R T B T T2
Ve = L + Lyl
Wy = Lig + Lyl
Vi = Ll + Lyl
W = L + Lyl

P L, R HE R KRR T IO TR, H L =15l =15+ L MHeH A2 T M5 7 A&, H
L =150, + Lo =L, +Lys L NEEHMRR RIS TR, HL =150, +L, =L, +L, . WHARRF

()

() L T R N
Ugg Rsisd + d:;/tSd _wsl//sq
; ®
usq - Rsisq + :;/tsq +a)sl//sd
. d
Ug = errd + cl/j/trd — W5V
; ©
. Vi
urq = errq Rt ON1/%
LI T HE
Te = anm (isq.rd - isdirq) (10)
3. 1R
KU R FL IR~ IR O S A5 1) T 43 DRy s WGBS 1) [11] 45 58 1 HEUHR S 1) PRl o S T o 1) P SE 1
R S ) X B

1) 5E T HEREE M P LT AN R B B O TR R, € T HRE A A R R R

2) EIENEHFER AR S, BT RO B R 22 0 o T BB A AN R, 0T B R T N0 B AR X
Sy

3) HNUREMEGER, RAEMEA . AN EEFIRZENGIN, BRI BIRZE, 22
L EMEIRE, MEERER PN RHEEIRE, &5 B

SE T HLUIS SE ) ATE T HARESE A B, 8 7 FUBE FIIRAD> 158 TREBEROWIN, ssb 1 el T s LS 1T
R RE R ZZ ;T H S R AR A R i AL, Rl T ST AR A I BRI R LA oK
SO T MR s ) 42 ) SRS SR P 7 Pl i 1) R 0

H T XU R AL AR S 5~ IR R I Pl P EL R A, RS WRME RO A R AN, Hog 7 R AR T
LTI LL 2, A

d d
—y.,=0,—w._ =0,R. =0 11
dt l//sd dt l//sq S ( )
R R EAE R 7 7 F T € [FIAE o Sl
usq :Us’usd = O (12)

DOI: 10.12677/mos.2023.126448 4944 e RSE TR


https://doi.org/10.12677/mos.2023.126448

MR, Tk

R =Ui,, Q, =V (13)

R(L2)RYIFE T R 1 = HIT TR Py, e & i 2 LIP3 Qse
@) ARO[ H T TN

L2 i L2 \di, L L (R L2 ).
urq:{Rr+ 7 R ] [Lr__de_m+Tmus__m[rsl//sq+a)r!//sdj+a)sl[l‘r _L_m Irq
L LS t S LS S S

é 12 \di, L,(R 2 (14)
Y O (e R R A R
0t 2K(L4) B T HLR A B S A T PY R S T4 E
:(Kw4ﬂ2n]0; i)+ Urge
(15)

K.
* irl T H
Ug = KirP + S j(lrd ~ g ) —Uge

Fa L AT B R 1 I TR XU SR 2D R0 R LU R B i P, Az 25 i ] 3 Foss

. LH

V*
X - 2125 | svm I:> i
Viq:+ rq T
"‘ R Hsl
l
rq
3s/2s iy a b c
Ly i N
N
o, Uy
PLL Up
[OR
Uc
UA‘
Yy / Y
<rae | Y, Iy )
V4 AR ) ssas | | 3s2s
- ) l//Sd isd
A B C

Figure 3. Control block diagram
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Figure 4. Change the active power simulation diagram
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Figure 5. Change the reactive power simulation diagram
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