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Abstract

In a Swiss patent application [1], a new concept of power conditioning for photovoltaic (PV)
systems and other geners of variable power has been proposed. It is based on a DC bus
that shall be standardized independent of manufacturers. In the present documentation, the
basic concept is explained and the application on PV systems as well as on turbines of variable
speecii-sl discussed. It is shown which new product lines can be developed on this basis.

The main purpose of the patent application was to ensure the free availability of the DC
bus concept. This is already granted by the publication of the documents. To save costs, |
did not have the patent application materially examined, so that the patent has been
rejected by the Swiss Federal Institute of Intellectual Property on July 10th 2012. So feel
free to use the content of the document in your projects!
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/. Starting point

Most of the renewable energy resources are characterized by relatively small power flux densi-
ties, but extend to large areas. This suggests the use of modular systems for their exploita-
tion: Separate energy production units, the minimum size of which is determined by economy,
are assembled to complete systems according to the available space and the desired yield. The
total system size is subject to almost no limits.

This is a best proven procedure especially for PV systems. Thereby, units ("strings") of some
1 kilowatt have become a usual size. The power conditioning needed (i.e. the electric adapta-
tion of the energy delivered by the PV strings to the grid) is either done separately for each
string by so called string inverters, or the strings are assembled by a parallel connection and
the conversion is done in a common central inverter.

The power conditioning must perform two tasks:
¢ Ensure maximum power output from the PV strings
(Maximum Power Point Tracking MPPT),

¢ Feeding an alternating current into the public grid that is synchronous to the grid voltage
and meets the requirements of the electricity supplier.

For the first task an individual MPPT of each string is desirable, whereas for the second task a

common central inverter is more economical. These facts suggest the separation of the two

functions.

2. Separation of power point control and feeding into the
grid

With bigger systems, it may indeed be advantageous to carry out MPPT in a first step by one
separate DC-DC converter for each PV string. Their outputs are connected to a DC bus, from
which the grid synchronous inversion is done by a central inverter.

If the nominal voltage of this DC bus is standardized, there is the possibility of integrating
other power generators (such as modular hydropower systems or small wind turbines) as well.
Figure 1 shows the general concept of such a system.






























