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Micro distributed generation 1 watt-5 KW
Small distributed generation SKW-5MW
Medium distributed generation SMW-50 MW
Large distributed generation SOMW-300MW
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generator rated power (S;) 3500 kVA
frequency (f) 50 Hz
generator rated voltage (V) 380 v
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grid-filter resistance (R, ) 0.0012 Q
grid-filter inductance (L) 0.5 mH
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— Signal to analyze — Awailable signals

@) Display selected signal () Display FFT window Structure
Selected signal: 100 cycles. FFT window (in red): 8 cycles — -
| 1 It
200 -
input 1 -
0 l Zignal numkber:
200 |‘ 1 x
. p . — FFT window
(0] 0.5 1 1.5 2
Time (s)
Start time (s): |6
— FFT analysis
Mumber of cycles: &
Sampling time = alociejo)s ot
Samples per cycle 2000 Fundamental frequency (Hz):
DC component = 0.002355
Fundamental = 275.6 peak (194.9 rms) 50
Total Harmonic Distortion (THD) = 0.00% — FFT settings
< : Dizplay style :
Maximum harmonic fregquency
used for THD calculation = 49900.00 Hz (998t: List (relative to fundamental) =
0 Hz (DC) : 0.00% S0.0° e W 1.0
6.25 Hz 0.00% 0.1°
12.5 Hz 0.00% 0.1°
18.75 Hz 0.00% 0.1° -
25 Hz 0.00% 0.1° [l
31.25 Hz 0.00s% 0.1"° Mz Freguency (Hz:
37.5 Hz 0.00% D:1°
43.75 Hz 0.00% 0.1° 1oau
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(@ Display selected signal () Display FFT window trletire:
Selected signal: 100 cycles. FFT window (in red): 8 cycles _— —
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200 .
input 1 =
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-200 1 -
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Start time (). B
— FFT analysis
Mumber of cycles: g
Samples per cycle = 2000 -
DC component = 0.007&3 = Fundarmental frequency (Hz):
Fundamental = 294.6 peak (208.3 rms) |i‘ =0
Total Harmonic Distortion (THD) = 0.67%

— FFT settings

Maximum harmonic frecquency

used for THD calculation = 49900.00 Hz (998t REREE=
0 Hz (DC) : 0.00% 270.0° List (relative to fundamertal)
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18.75 Hz 0.01% -€0.6°
25 Hz 0.01% -73.2°
31.25 Hz 0.02% -47.4° Hertz
37.5 Hz 0.03% -49.5° Max Freguency (HZ):
43.75 Hz 0.04% -77.86° 1000
50 Hz (Fnd) : 100.00% -19.4° s
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Abstract

Today, Distribution Generation (DG) resources are widely used in
order to supply the local power demands and to inject both the active and
reactive powers to the network in Point of Common Coupling (PCC).
Moreover, by using an appropriate reactive power control system, the
voltage profile and power quality indices can also be improved. Hence,
DGs mostly have resolved the distribution system drawbacks, and eliminate
the need of using other reactive compensators.

Wind turbine is one of the most commonly used resources in this
direction. On the other hands, such resources necessitate the use of power
electronic convertors so that to be connected to the power grid. Therefore in
this study, different controlling strategies for power electronic converters
are analyzed.

In this thesis, a typical PMSG-Wind Turbine system is considered and
connected to a weak grid via a back to back (B2B) converter, with the
purposes of delivering the maximum level of active power to the network.
Furthermore, by using an appropriate switching control strategy for the
grid-side converter, the reactive power injection of DG is also controlled so
that to enhance the voltage profile especially during the fault or over load
occurrences. In this study, both the utilized converters are controlled via the
Pulse Width Modulation (PWM) technique. Finally, the simulation is
performed in MATLAB/Simulink software environment and the results are
analyzed. The results perfectly demonstrate the performance of the designed
DG system.
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