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GRID-TIED SYSTEMS
As pointed in former units, there are two main configurations for a photovoltaic system:

· Stand-alone, which have been treated at Unit 3
· Grid-tied: this unit issue
Considering a grid – tied photovoltaic (PV) system is basically composed by the PV generator and the inverter, we are going to base this unit in a program which is able to calculate the parameters of the PVgenerator and inverter, just by introducing the previewed system data and the dimensions of the space where we are willing to install it.
Even though we are going to base this unit in the modules and the inverter, do not forget a grid tied system needs a double direction counter in order to sell the energy to our electricity supplier.

Remember there is a transformer station at the end of our installation to adapt our “harvest” to the distribution net.

3.1. REGULATIONS

As long as grid-tied systems interact with energy suppliers, these kinds of installations have to accomplish government regulations apart from the compulsory rules viewed at Unit 3. These are:

· CTE (edification technical code), related to buildings characteristics.
· HE5 from the CTE, related to the minimum PV energy contribution.

· Grid-tied PV system installations technical specifications from the IDAE (Institute for the diversification and safe of energy).

· RD 314/2006, 17march

· RD 1663/200, about basic technical conditions of connecting PV installations to low voltage net.

· REBT
3.2. THE PROGRAM

There are many free tools available on the internet. What we are going to recommend is PVsyst.

Visit the following URL to download and install it. Be careful because you can download 3 kind of versions and they all are not free.
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	PVsyst


The advantage of using a program is that it will automatically consider possible losses, such as, temperature, shadows, wiring, the inverter, etc.
Considering a PV installation of 5kW, we first will need the location of the housing, the dimensions and the roof usable surface.
The sequence to start our project is as follows:
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Select the grid tied project option (“conectado a red”). At this point you must see a window with different options which are the different parts of the project.

· “Proyecto” button: you will have to enter the customer data, the project’s name, the location and the meteorological station with the data of the weather useful for the project. Optionally, you will be able to change albedo’s coefficient.

· “Orientación” button: it allows selecting the kind of field (fixed, tracking in one or two axis, parallel strings including the calculations, etc.). It also permits to select the year season or azimuth and elevation from an optimum values graphic.

·   “Perfil Obstáculos” button: you could introduce azimuth and elevation of the objects that define the skyline, if necessary.
· “Sombras cercanas” button: In a 3D simulation, you are able to enter the dimension and position of your PV generator on the roof. You can also situate objects that could eventually produce shadows and make a simulation.
· “Sistema” button: This option will ask you for the parameters of the PV generator and inverter, such as the wanted peak power, available surface…

You will have to choose a PV module and an inverter from a data base.

At this point, the program will indicate us the total number of modules and the rows and strings you can configure, taking into account the selected inverter.

· “Simulación” button: Available just when all previous steps are finished successfully. You must specify the period of dates to start simulating.
Once the simulation has finished, you can obtain a summary with the most important results, making an economical estimation or generating a report including a 3D plane, graphics of shadows, harvested energy, efficiency…etc.
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