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The aim of this laboratory task is to study different electrical connections between PV modules by tracing the current-voltage (IV) curve of:
· One PV module,
· Two PV modules connected in series,
· Two PV modules connected in parallel.
For all module configurations, estimate the parameters below. The parameters with a + mark should include a brief description (max. 2-3 sentences, maybe based on the PVEducation website*).
· Short circuit current,
· Open circuit voltage,
· Maximum power,
· Fill factor+,
· Maximum power conversion (read on this before class)+,
· Characteristic resistance+,
· Series resistance+ &
· Shunt resistance+.
For a single module, take both open circuit voltage and short circuit measurements for a range of temperatures between 25ºC and 50ºC; plot each parameter as a function of temperature and estimate:
· Voltage thermal coefficient &
· Current thermal coefficient.
Compare with reference values from the PVEducation website* and comment.
In addition, you should observe the effect of shadowing has on the short circuit current and the open circuit voltage when (for a single module, and for two modules connected in series and in parallel):
· A module is shadowed,
· A cell is shadowed,
· Half of a cell is shadowed.
PV modules with 300 mA of short circuit current and 1.5V of open circuit voltage are available in the laboratory, as well as a variable resistor box, multimeters, thermocouples, and a light source to simulate solar sunlight.
The modules will be connected to the resistor box to simulate a load. The load resistance is varied from short-circuit (0 Ohm) to open-circuit (>10 K Ohm). The multimeters will be connected in series to measure the current and in parallel to measure the voltage. The thermocouple is used to measure the temperature of the solar module.
Given that that the solar modules will heat up when exposed to the intense light of the lamp, you are instructed to only turn it on for brief moments to take readings. I.e. you will vary the load/resistance and then turn the light on to read the respective current and voltage.
For the determination of the voltage and current thermal coefficients you will leave the lamp turned on to heat up the PV module and take the reading accordingly. You will also take readings as the module cools down by again only turning the lamp on to take readings. Probably the easiest way to take these readings is to first measure the short-circuit current then quickly switch the resistance box to a very high resistance (>10 K Ohm) and then read the respective open-circuit voltage.
Never let the PV module(s) get hotter than 60 ºC for more than 5 seconds!
*http://www.pveducation.org
