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Abstract

In solar photovoltaic power generation systems, PV modules is the basic device
which is used to convert electricity. It occupies an important place whatever from the
cost or on the function in the system. So each PV modules can be analysed regularly
and separately by using portable PV modules test equipment. Therefore power
attenuation particularly evident or defective components will be found timely, and
they will be replaced. It is very important for the optimized for generating system and
improving the efficiency in the use of photovoltaic array.

By analyzing the current situation of PV modules detector, we designed a
portable PV modules based on ARMY in this paper. It can rapidly and accurately
detect various parameters of PV modules and draw volt-ampere characteristics curve.
PV modules detector is small. It is easy to carry and the operation is simple, the
detection is convenience etc. The main research works are as follows:

1. The design of the whole system

Researching PV modules working principle, measurement, processing method,
and the current situation both at home and abroad. Based on the overall design scheme
of the system is presented, and setting up the whole system including the hardware
development platform and the operating system.

2. PV modules performance parameters test circuit design

Determine the testing parameters of the PV modules, and then build a
corresponding test module. The system integrates the PV modules test module,
including voltage detection, load resistor network, A/D conversion, temperature and
light intensity collection. Adopting digital potentiometer and multi-channel switch
resistance to constitute load, realizing the load fast switching to satisfy the test
requirement. Accurate voltages and currents is got by adopting high precision of the
A/D converter. Currents will counted by program. External temperature is collected

by LM35 temperature sensor which cooperates with the built-in ARM9 A/D converter.



According to the principle of the integral of time photo-current (namely the
short-circuit current) is the sun's radiation (i.e. light intensity), to indirect measuring
light intensity.

3. Embedded Linux system development

Starting from the system overall design scheme, builds the target system
hardware and software development platform, and develops embedded Linux system,
including the Bootloader transplants, kernel configuration compiler transplantation
and root file system production.

4. The design of user interface

In order to facilitate the use of user, this topic selects MiniGUI as the target
system GUI support platform. Build MiniGUI development environment on the host,
then develop and debug MiniGUI interface program.

5. The whole system application design and commissioning

Researching the whole system application program, realize the serial interface
communication between PV modules performance parameter acquisition module and
ARMY host system. Analysis the data collected by ARM9 host system, and debugs
system applications. Finally application program is cross-compiling to download to
target system.

Keywords: photovoltaic module; Performance parameters test; ARM9; Linux
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