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 In this article, we present the investigation and outcomes for the 

deployment of a mini-photovoltaic power system of 800 Wp installed 

on the rooftop of a guard post at applied research in renewable 

energy (URAER) in the desert area of Ghardaia. The objective is to 

characterize and evaluate the behavior and dynamic performance of 

this kind of photovoltaic plant. The PV system is equipped with 

photovoltaic panels, a solar regulator (DC/DC), an inverter (DC/AC), 

and batteries for electrical storage. The solar regulator controls the 

charge and discharge of batteries. The monitoring system is based on 

an Agilent 34970a® data logger.. 
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I. Introduction  

A standalone photovoltaic (PV) system, also known as an off-grid solar system, is a setup that generates 

electricity from sunlight and operates independently of the utility grid. It typically consists of solar panels, a 

charge controller, a battery bank, an inverter, and other necessary components. The use of data loggers by 

professionals is growing rapidly; their friendly use and flexibility make them attractive. However, in order to 

calculate the performance of such a system, measurements and recording of different parameters, such as 

radiometric and meteorological data and electrical data, are essential. The Agilent 34970A® Data Logger seems 

to be a very powerful tool [1]. Photovoltaic energy is one of the most promising energy sources because it is 

sustainable and clean. Currently, much work is done on PV systems, which exploit this energy for different 

applications [2] and [3]. In autonomous PV applications, the control and optimization of the lifespan of the 

battery pass through an optimization of strategies management of charge and discharge by regulators [4]. The 

strategies that exist on the market are usually serial or shunt and only ensure a direct connection between the PV 

panels and batteries. They are characterized by control parameters of the charge and the end of discharge fixed 

by the manufacturer.A concrete application with electrical and radiometric measurements is described with a 

presentation of the results made by acquisition using the Excel support with a graphic representation example. 

In this article, we present the perdormance asseseement and outcomes for the deployment of a stande alone mini-

photovoltaic power system of 800 Wp installed on the rooftop of a guard post at applied research in renewable 

energy (URAER) in the desert area of Ghardaia. 

The paper is devided as follows: Section 2 discusses the rooftop standalone PV system description. Section 3 

provides a detailed the experiment setup. In section 4, the simulations results are discussed. Finally, the last 

section presents the concludion. 
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II. Rooftop standalone PV system description 

 The study focuses on a PV system located in the Ghardaïa region (Southern Algeria, 32° 29 N, 3° 40 E, 

450m). The autonomous photovoltaic central consists of a generator with 16 photovoltaic modules. These 

modules are structured in two parallel, connected arrays. The first array consists of eight modules connected in 

parallel of the Tenesol TE 500 type with a peak power of 440 Wp and a nominal voltage of 24 V. The second 

array consists of eight modules structured into four parallel pairs of Tensol TE 500 type with a peak power of 

400W and a nominal voltage of 24 V. The PV array is connected to a single-phase STECA inverter with 1 kWp 

[5]. 

The parameters measured are solar radiation measured at an inclined plane, ambient temperature, AC and DC 

current, and DC and AC voltages. These data are recorded thanks to the Agilent 34970A® data logger, which 

performs signal conditioning, amplification, and analog and contains a digital processor. All data is transferred 

and stored on the computer using the provided software named "Benchlink®." The different elements 

constituting our acquisition system are shown in Figure 1 and Table 1. 

 

(a) 
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(b) 

Figure 1. Rooftop stand-alone photovoltaic system. 

 

Table 1.Meteorological  electrical parameter measured 

Measured parameters Signal Type &  

Channel measurement 

Sensors 

Global Radiation on Inclined 

     plane 32°, G (W/m2) 

DC  Voltage  (mV/ 101 Pyranomètre CM 11 

S= 5μV/(Wm-2) 

ArrayVoltageVPV (V) DC Voltage (V)/102 regulator Steca 

Load Voltage VL (V) AC Voltage (V)/103 Inverter Steca 

Batteries Voltage VBAT (V) DC Voltage (V)/104 regulator Steca 

Array Current IPV (A) DC Current (V)/105 Capteur a effet hall 

Load Current IL (A) AC Current  (V)/106 Capteur a effet hall 

Batteries Current IB (A) DC Current (V)/107 Capteur a effet hall 

Temperature Tamb (C°) Mesure direct en °C HeavyWeather ProWS 

2800 
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II.1. Benchlink®data Logger Software  

 The software BenchLink® Data Logger, provided with the instrument, makes it possible to communicate with 

the data acquisition through a computer. This software gives, in a fast and flexible way, the possibility to 

configure channels and launch or end scanning; all these tasks are gathered on a spreadsheet. Thereafter, all 

measurements can be transferred and saved in a file for further treatment..  

II.2. Monitoring Data Using Agilent Data Logger 

It was necessary to make measurements of radiometric parameters and electrical quantities in order to evaluate 

the different yields of the installation. In our case, we have started measuring air temperatures as well as global 

radiation received on inclined surfaces. The different instruments were connected to the first seven channels of 

the standard module 34901A. The radiation was measured through channel 1 using a pyranometer, and the 

voltages Vpv, VL, and Vb were measured through channels 2, 3, and 4, respectivement. Finally, the currents Ipv, 

IL, and Ib were measured through channels 5, 6, and 7, respectivement. Below, in Figure 2, is given an example 

of set configuration, thanks to the BenchLink Data Logger software. 

 

 

Figure 2. Example of configuration set 

We can always view our measurements instantaneously using the option graphic setup. An example is given in 

Figure 3: 
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Figure 3. Example of measurement display 

 

II.3. Exporting measured data  

In order to be able to present the different measurements on spreadsheets or on graphical forms, it is necessary to 

transfer these data to a file in order to be treated lately, for example, exporting this data to an Excel file. 

Knowing that this software is familiar to many people, it has built-in statistical and charting capabilities that 

facilitate a variety of analyses. The software gives us the possibility to do so; we just need to click on export 

data, and then the data can be pasted when opening an Excel file [6–8]. 

N.B.: It is important to note that, when we used the RS-232 interface in order to export data, we always needed 

to stop the scanning, whereas with the GPIB interface we can transfer data without stopping the scan. This is still 

an important advantage for our recordings. An example of a measurement presented on a spreadsheet is given in 

Figure 4. 
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Figure 4.  Exported data in Excel format 

At this moment, we can start the constitution of our database; afterwards, we can perform different treatments as 

well as use them as input data in simulation programs.. 

III. Experimental setup 

Fig. 5 represents the electric measuring stand-alone PV system achieved during this work. This system is 

composed of: 

• PV array of the type TE500. 

• Inverter DC/AC with a regulator (type: Steca) 

• Two solar batteries in series (24V). Each one has 110 AH as a capacity. 

• Acquisition interface using a BenchLink Data Logger. 

-  
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 Figure 5. Experimental procedure; (A) Panels TE500, (B)  Inverter, (C) Protection system, (D) Acquisition 

interface 

IV. Results and discussion 

In the graphs below, the measurement results and simulation are presented in real time, with a sampling Δt = 5 

mn. In order to validate the set of blocks of the regulator designed in this work, we have tested the prototype 

during one day when irradiance undergoes rapid changes during charging solar batteries. In Figures, we 

represent the typical statements of results for radiometric quantities: irradiance and temperature (G, T), and 

electrical quantities (Vpv, Ipv, Ibat, Ibat, Vch, and Ich). Battery operations are divided into two steps: 

 

When the time varies from 19h to 05h, the voltage Vbat = 25V and the current Ibat is substantially constant 

(1.15A), we are in the state of discharge. 

When the time varies from 06h to 18h and the voltage Vbat = 28.5V, we are in the charging state (battery charge 

from the PV generator). 

When the time varies from 06h to 18h, the illumination increases, so it causes an increase in the output power of 

the PV. We deduced that the illumination is proportional to the power and the generator current.  
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Figure 9.  irradiation (blue color) and PV array power(brown color) 

 

 

Figure 6.  Current and voltage og the PV array 
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Figure 7.  current and voltage og the load 

 

 

Figure 8.  Current and voltage of the battries 

V. Conclusion 

In this article, we have presented the results related to the design, realization, and experimentation of an 

autonomous PV system equipped with a solar regulator in arid region. The solar regulator controls the state of 

charge of batteries. The results show that the MPPT regulator ensures and controls the state of charge of the 

batteries. The PV system was designed to work under optimal conditions during the day of the experiment. 

During charging phases, the PV panels work in optimum conditions, regardless of weather variations. 
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