A ols ojles VYA el oV o)les F4 Ah?‘ﬂ).rj'o&.ijbéﬁ@uww

9L ()9 10 PMSG (g5 ylejaiunss g puditiune J yoS dyae sy
&y oiws Jiad a4y 5kdcyeny

v . L ol Vo . . \ .
)LJL«.M:‘ ¢ ‘SALMA) <> EM)| GAA}LI-AA))lS ngmld G R N9 f)l.iéL...w‘ ¢Sy él?;w

stohidi@tabrizu.ac.ir - ;l,l = 505 = 555 0Bl = JralS 5 5y (owdiges 0uSils -)
bmamipour964@gmail.com — ol u1 = 5 5.5 = 555 oKails = FeelS 5 5y (o 0aSils =Y
n-rostami@tabriz.ac.ir — ol sl — 5 1.5 = 555 oRaSls - JoualS 5 550 (oo 0uSiils -¥

Sy 63l Gmye 50 s bl (g, 93155 H bl )L 5 92351 Blgs lojaiannS” ST 6l gaazr by, Allie cnl oauSy
Ol )Ly L L g cl Jl sl g )La (olad Jls p olus 51 yostinl JLS g 55T (5 lejatanS J S (g cnl (ol ol oS o
oy odg jelaieas (olad oy gy Sl s 0l (ol S i (gl Hgilinl LS Cgllas jlo s il L 5 58T (e ledlol
S 5o Lo Slowbne S (g (nl 50 3500 JLE 9 (g5 Sy (Rl g (S50l S B Canl e I nl &5 098 e oolitul a2 5 5Ly
Sy 5500 S gy L daliie )3 (g, ol o)l 352 ;S0 slear e Sl 3 has 4 (63l 5 358 e el jiliul a2 e
ez ge aS Wigd sad 00ls s W¥olee jo jgiliul uiliS gail alaz Sl dle el oz g 58s, LS (izmen g 0l (oYL (Seeliozuly
Slotrd gy dlis ol 50 ol calpd pelats g (IS gl GlooaisS J 7S 4 (53l (mizran g g0 oS 7S plSoxil 0524
Silmante O3 aod vl 5Nl dags a5 (510 S50 (bs; 9 ooleida Gh9) Om @l dnalie Ceslonds o0l MATLAB f53ls 5 |

ol soleiing by 0 eilinl Lo g 98T ol ,o Gieald g Jey (el s (Seelns gl YU Sy saSanl cenlonds

A New Method for Direct and Discrete Control of the PMSG
in a Wind Turbine without need to Coordinate Transform
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Abstract: This paper proposes a new method for the discrete control of active power and stator flux of permanent magnet
synchronous generator in wind turbine. The main idea of this method is discrete control of the active power and stator flux from the
perspective of the flux and angular load vector and Only by knowing active power and stator flux, the desired stator flux vector for
the next moment is predicted. Then in order to generate the reference voltage vector, the space vector modulation is used which
stabilizes the switching frequency and reduces the power and flux ripples. In this method all the calculations are done only in the
stator reference frame and there is no need for translation to other reference frames. Compared to the vector control, this method has
high dynamic response. The rotor flux and several machine parameters, including the stator inductance, are not interfered in the
equations, which improves the robustness controller. Also, there is no need for integral proportional controllers and their coefficients
adjustment. In this paper, MATLAB software is used for simulations. Comparison of the results of proposed method and vector
control method optimized by the particle swarm algorithm, validates the high dynamic response, reduced active power and the stator
flux ripple and overshoot in the proposed method.

Keywords: Direct power control (DPC), vector control, flux space vector, load angle analysis, permanent magnet synchronous
generator (PMSG), wind turbine.
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'Proportional Integral (PI)

%Particle Swarm Optimization (PSO)

*permanent Magnet Synchronous Generator (PMSG)

“Space Vector Modulation Direct Torque Control (SVM-DTC)
*Model Predictive Control (MPC)

®Double Fed Induction Generator (DFIG)

"Direct Torque Control (DTC)

®Direct Power Control (DPC)

°Direct Model Predictive Power Control (DMPPC)

pyty Optimal-Direct Model Predictive Power Control (DO-DMPPC)
“Ripple Reduced- Direct Model Predictive Power Control (RR-
DMPPC)

2Machine Side Convertor (MSC)

3Grid Side Convertor (MSC)

“Maximum Power Point Tracking (MPPT)

BMaximum Power Point (MPP)

Maximum Torque Per Ampere (MTPA)

YReference Flux Vector Estimator (RFVE)

8_ow Pass Filter (LPF)
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