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pacitor, is considered. In these systems, the voltage and the
frequency are controlled by the diesel generator. The wind
speed varies with time and so does the village load.

Real Power: PΜ =

Diesel Generator: 170 kVA
Wind Turbine: 50 Hp
Photovoltaic Inverter: 30 KW
Capacitor: 30 kVAR
Load: 90 kW, -30 kVAR
Nominal power: 400V
Nominal Voltage: 50 Hz

VMVC
ωLM

Reactive Power: QΜ =

sin(δ)

VM
ωLM

(1)

(VM -VC cos(δ))

(2)

3. Simulation Results
Steady state:
Common Bus: 400 V, 50 Hz, cos(φ)=1,
Diesel Generator: 60 kW, 18 kVAR
Wind Generator: 30 kW, -18 kVAR,
Photovoltaic inverter: 0 kW, 0 kVAR
Capacitor: 0 kW, 30 kVAR,
Load: 90 kW, -30 kVAR

The system block diagram is presented in figure 1. The
diesel generator the wind generator and the photovoltaic
inverter are connected in parallel to supply the load.

Fig. 1 The system block diagram

The DC to AC inverter is capable of delivering both real
and reactive power to the grid. The actual operation of the
proposed system is discussed using the simplified equivalent
circuit as shown in Fig. 2.

Fig. 3 Active Power P

Fig 2 The simplified equivalent circuit

Fig. 5 Power Factor cos(φ)

The inverter frequency during this mode is equal to the
grid. The grid and the inverter are separated by the link inductor Lm.
Controlling the phase and amplitude of the converter
voltage can control the active and reactive power flow from
the mains to the load [2]. The function of the inverter as a
power flow controller may be simply explained as follows:
The inverter is considered to be an AC source connected to
the utility grid through an impedance buffer. System frequency variations are continuously monitored at the grid bus
and a control signal proportional to the frequency variations
is used to vary the phase difference between the inverter and
grid buses, thus transferring more or less real power to the
utility. Control of the amplitude of the inverter output voltage in relation to the grid bus voltage regulates reactive
power flow.
Referring to Fig. 2, the power flow through the link inductor, is as follows [3]:

Fig. 7 Voltage V

Fig.4 Reactive Power Q

Fig. 6 Modulation Factor m

Fig. 8 Frequency f

In Fig.3-4, the variations of the active and the reactive
power, during the transition from one initial steady state to
another are illustrated. In Fig.5, the Power Factor in the
common bus of the load is illustrated. In Fig.6, the Modulation Factor m of the inverter is illustrated. In Fig.7, the Volt39
39
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