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ABSTRACT:

This project introduces a new topology, yet simple and efficient, for a gridconnected wind-solar cogeneration system. A permanent magnet synchronous generatorbased full-scale wind turbine is interconnected to the utility-grid via back-to-back
voltage-source converters (VSCs). The dc-link capacitor has been utilized to directly
interface a photovoltaic solar generator. No dc/dc conversion stages are required, and
hence, the hybrid system is simple and efficient. Moreover, the proposed topology
features an independent maximum power point tracking for both the wind and the solar
generators to maximize the extraction of the renewable energy. The regulation of the
VSCs is achieved via the vector control in the rotating reference frame. The detailed
small-signal models for the system components are developed to characterize the overall
stability. The influence of the utility-grid faults on the performance of the proposed
system is also investigated. Nonlinear time-domain simulation results under different
operating conditions are presented to validate the effectiveness of the proposed topology.
Keywords:VSC, VSI, PI controller, Power quality.
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supplying the load. Similarly, it

time-domain simulation results under
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of the proposed topology.
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the maximum power from the solar
PV array irrespective it is operating in
the GC mode or SA mode.
3. PROPOSED METHODOLOGY:

Fig.3.1. Block diagram.
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Fig.5.1. Proposed system model.

both VSCs, which in some cases
might decrease the system reliability
and increase the losses. For instance,
if the wind velocity is lower than the
cut-off speed of the wind turbine, i.e.,
no wind power, the machine-side
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for extracting the maximum wind
power following the wind velocity
variations. On the utility-grid side, the
roles of the VSI are to extract the
maximum PV power from the PV
generator,

Fig.5.3. PV power at solar panel.
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between the input and output powers
across the dc-link capacitor, and to
maintain a unity PCC voltage under
different modes of operation. A smallsignal linearization analysis has been
Fig.5.4. Fault applied indication time.

conducted where the entire state-space
model is developed to investigate the
system stability. The proposed system
features the following advantages; 1)
the increased reliability and efficiency
due to the combined wind and solar
generators. 2) the independent MPPT

Fig.5.5. Fault applied at grid indication.

extraction as the VSR and VSI are

5. CONCLUSION:
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the regulation of the dc-link voltage
under all operating conditions is
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better damped performance is yielded.
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