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I. Introduction

The imperative role of electricity is defined by its socioeconomic impacts, especially in Western Europe and
China (due to its ongoing developmental growth forecasted). Indeed, the activities involved in the energy
sector increase the employment and reinforce the social cohesion of all citizens. Besides, the activities
involved in the energy sector foster the collective actions of citizen’s initiatives and governmental policies
towards environmental sustainability, materials exploitation, issues on land use — such as degradation and
desertification of soils — legislatively protected ecosystems, terrestrial carbon sequestration, climate change
mitigation, and low-cost mass production techniques [1]. Electrification of remote and rural isolated areas
with the national grid is not always possible, being cost-prohibitive. Therefore, many off-the-grid
communities have been using diesel engines as their main power source [2]. In the last decade, the
incentivisation of renewable source generation systems has received significant appreciation [3].

The ongoing research in the field of renewable energy and solar private development showed that solar
energy is a good choice because it is produced by the sun. Although it is a permanent source, it may be absent
in some cases, but we need all the day to solve this problem, it is recommended to think of finding a way to
store the energy released by the sun. [5]

Fillali Mustafa et al [6], present a simulation by using the Atlas-Silvaco to show the role of doping the lower
window layer on the performances of tandem CS in InGaP / GaAs with a tunnel heterojunction. The results
show that the conversion efficiency obtained for the tandem slar sell without the window layer of the lower
cell is around 22.1823%. And for the same cell and with a window layer the yield amounts to 24.2343%. The
conversion efficiency reaches its maximum value stabilizes from the value of 8x10%8 cm3.

Energy storage is deemed as one of the solutions for stabilizing the supply of electricity to avert
uneconomical power production and high prices in peak times [4]. Over the past few decades, differences in
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supply and demand in electricity grids have already had to be matched. To store the excess capacity at night
and ensure availability during high consumption hours, energy has been stored in the gravitational potential
using hydropower plants for many decades [5]. Previous studies in this field confirmed that electrochemical
storage will be a very important part of energy systemsfuture. There are several energy storage technologies
that are based on batteries. In general, electrochemical energy storage possesses a number of desirable
features, including pollution-free operation, high foth and back efficiency, flexible power and energy
characteristics to meet different grid functions, long cycle life, and low maintenance. Batteries represent an
excellent energy storage technology for the integration of renewable resources [6].

The storage of photovoltaic solar energy is ensured by electrochemical batteries. This is a subject
that occupies thoughts in industrialized societies. Energy needs are constantly increasing because the
production of renewable energy represents a challenge of great importance for years to come.

In this work, we had an experimental study for monitoring of the photovoltaic field with a battery storage
system in Bechar; So we installed the solar panel TE 1500 photovoltaic panel from Total Energie type
polycrystalline “Si ’in the terrace of the laboratory, and The battery is EROSKI type and it is an automatic car
battery. all this is connected to the charge regulator ’steca’ as shown in figure 1 and also by a thermocouple to
monitor the effect of the charging and self-discharging process on the temperature of the solution inside the
battery.

Table 1 shows the parameters of the photovoltaic panel, the battery and the regulator.

Table 1. Parameters of components of the system

Parameters Values
PV panels voltage 33.8V
PV current panels 4.4A
PV panels power 150W
PV efficiency 11.1%
Battery voltage 12v
Battery capacity 65Ah
Regulator voltage 12/24V
Regulator current 10A

The remaining part of the paper is arranged as follows: Section 2 discusses the protocol experimentale;
Section 3 results and discussion while Section 4 concludes the paper

Il.  Protocol Experimentale

We presented a description of the experimental setup for each experiment and the photovoltaic modules used.
It includes a solar kit installed at the University of Bechar. The photovoltaic panel is installed on a 10-meter-
high roof facing south. It is connected by cables on the ground floor, and it is characterized by an electronic
load.

I1.1. Characteristic I (V) and P (V)

In our experience we used:

[1 TE 1500 photovoltaic panel from Total Energie type polycrystalline Si.

[1 Two (02) rheostats,

[ (02) two multimeters: one to measure the voltage and the other to measure the current.

We installed the module on the 10-meter-high terrace of the south-facing research laboratory. We brought
the wires down to the laboratory which is on the ground floor. First you have to test the whole solar kit
which has not worked for a long time. Based on the geographical location of BECHAR, the ideal
angle of inclination is 31.6 °.

I1.2. Characteristic charge and battery self-discharge
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The TE1500 panel is used for charging and self-discharging with a battery and charge regulator to regulate all
that and for monitor the effect of the charging and self-discharging process on the temperature of the solution

inside the battery we put a thermocouple inside it.
! Charge regulator
! Solar panel

Thermocouple

Figure 1. The battery charge and self-discharge characteristic test bench.

I11. Results and discussions

I11.1. Characteristic I (V) and P (V)

Figure 2 shows the different characteristics of several days at different wind speed, radiation and
temperature; but as we have seen there, it is an error in our graph which is in the short current circuit that the
voltage is not zero.

The maximum power for February 11 and 12, 2018 is 31.36W and 32.49W respectively. The ambient
temperature for these two days is 11.2 ° C and 14.2 ° C. (Namely that these characteristics are not precise, the
means do not allow such precision).

50 35.0 5.0 375

L — F35.0
:;: “ . L . lPW(\?) [
L2rs 40 4 l".k - ""1.'. [ 200
275
22 3 F} ...l ..I [ 250
[225 -
[ 200 a0 // .'l.'. 3 [ 225
[ 200
- 175 g — 254
< [15.0 & Z / '."l 18 e

20 4 [ 150
[125 [ 1o
100 51 -1u:u
rr 1.0 4 L75

F5.0
L2s uiq " ::g
=00 0.0 T T 7T 71 T T 71 1 7100

2 0 2 4 B B 10 12 14 16 18 W 2
V(V) Vi{v)
11/02/2018 at 11:30 AM; Ws= 3.4m /s 12/02/2018 at 11:30 Ws=3.1m/s
R=733w/ m%T=11.2°C. R=731w/m2 T=14.2°C.

Figure 2. Characteristic I(V) and P(V).
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I11.2. Characteristic charge and battery self-discharge

Figure 3 presents (a) the evolution of the panel voltage and (b) the evolution of the battery voltage
respectively as a function of time approximately 24 hours. The maximum voltage of the panel and the
battery during charging is estimated at 13.38V and 13.28 V and the minimum voltage during self-discharge
of battery is 10.29 V. The unusual decrease in the battery voltage in self-discharge, which is estimated at 3
volts, it is due to several reasons: the battery is for cars, it is not a solar battery. Also, the battery was used
befor and it's not new.

As we see the voltage of the battery and the panel are almost exactly identical, this means that the regulators
are doing well. And about the panel voltage during the night is 0.45 V, this is mainly due to the quality of the
panel. Aslight return from storage can give rise to this phenomenon.
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Figure 3. The evolution of the panel voltage and the battery voltage as a fuction of time.

Figure 4 shows the evolution of the battery temperature and voltage as a function of time for 24 hours. The
maximum battery temperature during charging is 42.9 ° C and the minimum temperature during self-
discharge is 13.8 ° C. We find that the temperature is directly influenced by the battery voltage. When the
battery is charged, the voltage augments so the temperature has risen. And when it was self-discharging we
observed that there was a decrease around 2V and the temperature decreased a lot to13 ° C from 43°C when
it was charging.

Battery wvoltage (W)
Temperature {“0C7)

T T T T T T T T T T T
X0 1595 1720 1935 2985 2380 01:55 04000 06 05 08 80 10045

Time (H:m)

Figure 4.The evolution of the battery temperature and voltage as a function of time.
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I\V. Conclusion

The battery voltage is affected by many factors, the temperature ambient, pressure, vibrations, or movement
of the battery if it is located in a non-fixed location. In this paper, we monitored a photovoltaic field with
electrochemical storage and we find that the temperature is directly influenced by the battery voltage. As the
battery voltage decreased, the temperature decreased. During the voltage increase, the battery temperature
increased. The characteristics of charge and self-discharge of a battery that we made at the University Tahri
Mohammed of Béchar did not give the desired results giving the absence of the means for monitoring the
experience of the discharge. We were satisfied with the results of the battery self-discharge. In the upcoming
studies, we hope to be able to monitor the current battery and ambient temperature, battery capacity.
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