



CASCADED H-BRIDGE MULTILEVEL CONVERTER MULTISTRING TOPOLOGY FOR LARGE SCALE PHOTOVOLTAIC SYSTEMS

ABSTRACT
Large scale grid connected photovoltaic (PV) energy conversion systems have reached the megawatt level. This imposes new challenges on existing grid interface converter topologies and opens new opportunities to be explored. 
Currently large-scale PV plants are interfaced by two type of power converter configurations: the centralized topology and the multistring topology. The centralized topology is characterized by a large amount of PV modules in series to reach the desired PV string voltage. The advantage of this configuration is the simplicity of the structure and control (only one converter) and reduced cost. The main disadvantage is the lower power output due to a single maximum power point tracking (MPPT) for the whole plant, which is affected  by module mismatch and partial shading.

On the other hand, the multistring concept also uses a centralized grid tied inverter, but has a distributed dc-bus in which each string is connected through a dc-dc converter. The main advantage of the multistring concept is the increased modularity, allowing to combine different types of modules and even dc-dc string converters. It also decouples the grid converter control from the PV string control, which allows independent MPPT tracking of each string, increasing  the power output.

In this paper a new medium voltage multilevel-multistring configuration is introduced based on a three-phase cascaded H-bridge (CHB) converter and multiple string dc-dc converters. The proposed configuration enables a large increase of the total capacity of the PV system, while improving power quality and efficiency. The converter structure is very flexible and modular since it decouples the grid converter from the PV string converter, which allows accomplishing independent control goals.

The main challenge of the proposed configuration is to handle the inherent power imbalances that occur not only between the different cells of one phase of the converter but also between the three phases. The control strategy to deal with these imbalances is also introduced in this paper. Simulation results of a 7-level CHB for a multistring PV system are presented to validate the proposed topology and control method.
In this paper, proposed compensation method in the modulation stage of the three-phase CHB converter to deal with this imbalance, by shifting the neutral of the reference voltages in such a way the currents are balanced. This is achieved through a weighted zero sequence injection, in which each phase voltage reference is inversely compensated according
to the respective imbalance ratio. This acts as a feed forward mechanism correcting the undesired behavior. In addition, to increase the power capacity of the total PV system, the
multistring concept is introduced to each dc-link of the CHB. This enables to connect several strings in parallel to each Hbridge cell, each with its independent MPPT. In this way, very
large PV plants can be concentrated into a single CHB (which can be found up to 120MVA, with the benefits of: high power quality, increased efficiency, one control system, one
set of sensors, one line filter, etc. The proposed configuration and control system is simulated for a three-phase 7-level CHB (3 cells), which in practice reaches medium voltage level
of 3.3kV for current semiconductor limits. Nevertheless, the configuration and control method can be directly extended for CHBs of any number of levels (the 13 level with 6 cells in
series reaches 6.6kV and together with the 3-cell version are the most popular.
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DESIGNING SOFTWARE AND TOOLS:

MAT LAB /SIMULATION Software and sim power systems tools are used. Mainly control system tools, power electronics and electrical elements tools are used.
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