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Abstract:- In Ghana, all the telecommunications 

network providers use electricity from the national grid 

to power their equipment. Consequently, the districts 

without state power source lack access to 

telecommunications network services. There are other 

geographical areas that are linked to the national grid 

yet experience frequent unstable or fluctuations in power 

supply leading to poor power to the telecommunications 

types of equipment. Solar energy as an innovative source 

of energy will aid in examining the environmental 

benefits and influences of solar photovoltaic technology 

across its full life cycle (from frame to grave), with 

energy benefits.  This research seeks to assess the 

comparative advantage inherent in the use of solar 

renewable energy as an innovative source of power 

supply to telecommunications networks. Relative to the 

research objectives, the following results were 

obtained: The background of this steady is to achieve the 

concentrated power fact transmission (CPFT). From the 

results, with the concentrated power fact transmission 

device would be able to assist tracker with a booster or 

enhancement converter, which aids in the renovation 

and steadiness of the output power.  Based on the 

findings, the following conclusions were drawn: The 

result of the study shows widely held of answers, which 

believes that, mounting renewable energy such as solar 

sources to drive telecommunication apparatus in the cell 

sites would enlarge network process in Ghana.    
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I. INTRODUCTION 

 

The energy demand and source of control for global 

advancement is important to the Telecommunications 

industries in every area of social endeavor.  The suitable 

provisions of clean power, such as solar energy that are 

renewable in thoroughly interconnected with overall needs 

and strength, profitable wealth, and excellent natural 

life.  The discovery of good grounds of energy in other to 

oblige the establishments in the increasing nature of the 

general public that leads to tasks for the century to come [1]. 

The needs and wealth of using strong-minded in solving a 

technical problem require an intensive national strength to 

enlighten our innovative systematic and industrial expertise. 

 

 

An inventive source of using solar energy in operating 

Telecommunications cell sites in Ghana. Quest for an 

important power enhancement in Infrastructures taken into 

consideration of involving thermal and hydropower from the 

state network.  The needs of Cosmological parts would be 

involved to convert energy from the sun into electrical 

energy. The added two instruments that would be used 

efficiency in the solar cell and also lessen the cost of solar 

panels with the tracking and the energy booster methods 

which are the appropriate machineries to expand the 

production and large size of the solar cell by following the 

movement of the Sun. The outstanding knowledge of using 

renewable energy sources such as solar energy in other to 

reduce fossil fuel has an extensive interest in mind [2]. In 

some years back, solar cells has improved a lot based on 

organic molecules and conjugated polymers which had 

advanced swiftly and that was a good substitute to silicon-

based solar cells owed to their theoretically reducing the 

engineering charges considerable. Making polymer-based 

solar cells business-wise interesting in other to attract its 

utility, the device productive services must be improved. 

The thinkable way to advance its proficiency is by using a 

series of configurations in two or more cells with various 

concentration series, in different band gaps, are loaded [3]. 

 

The abundant and clean energy source that can be used 

adequately is the sun. The sun has enough sums of energy in 

120,000 TW of radiation on the Earth's surface, beyond 

human requirements [4].  The natural source of energy on 

earth is the sun, which moves through the wind and ocean 

streams in the whole world, the progression at which the 

water evaporation and condensation that forms rivers and 

lakes, and the natural revolutions of photosynthesis and life 

cycle [5]. 

 

The process of improving solar energy utilization can 

be achieved by operational its stages of completing in a form 

of seizure, transformation, and storage. The sun’s energy 

which scattered through the color spectrum from infrared to 

ultraviolet that spreads on Earth as radiation. The radiation 

of energy that must be captured such as excited electron-

hole couples in a semiconductor device, a dye, or a 

chromophore, or as heat in a thermal storage medium 

[6].  The agitated electrons and holes could be selected out 

promptly in exchange to electrical power, or biochemical 

molecules for transformation to fuel. 
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II. MATERIALS AND METHODS 

 

A. Materials 

The entire renewable energy power generation system 

radiates lowly carbon, as related to traditional power 

production system [7]. Creating of renewable energy 

systems improve climate change. This is the result, because 

of fuel combusted form the manufacture and as standby 

energy in the progress of development. Conservatory vapor 

radiation per kilowatt-hour of power is hard in checking the 

accurate control in relations to the policymaking and 

preparation. Some expertise in renewable energy 

proficiency, in solar energy, wind energy and bioenergy 

generation system is the emerging of the competencies and 

the massive potential in the modern-day.  Carbon dioxide is 

measured as key element of greenhouse gases (GHGs), 

globally there are anxiety of decreasing carbon emissions 

[8]. In this great belief, dissimilar approaches could well be 

useful to decrease carbon releases, by increasing the utility 

of renewable energy prearrangement to the promising 

industrial modernizations. 

 

Another sources of energy plays a vital role when it 

comes together with climate change tasks connected with 

the extreme use of fossil fuels. The three primary aims that 

inspire the development of renewable energy technologies 

are: energy security, financial influences, and carbon 

dioxide emission reduction. An “alternative energy” 

symbolizes to numerous form of energy extra than the 

predictable sources of energy, as well as hydropower. The 

main, renewable energy technologies scale up, from a total 

global supply of 1,454 gigawatts (GW) in 2011 to 2,167 GW 

in 2017, they should also spread out geographically [9]. 

An inventive source of using solar energy in operating 

Telecommunications cell sites in Ghana. The request aimed 

at energy resource universally growing steady, and also be 

made foundation steady and maintainable. Exchange of 

clean fuel energy sources, such as solar renewable energy, 

supplementary fuel in the system, is another major way of 

reasonably manage fuel problems associated with fossil fuel 

supply [10].  The studied of solar energy has been in most 

workable source of renewable energy to offer meaningful 

stages of global energy, particularly where energy is 

paramount. This paper exposes the problems of energy 

challenges, and an intern input a solar energy source which 

reduces global crucial energy supply technical hitches, the 

solar developing probable global is fairly huge. In record, 

the emergent productions are likely located in provinces, are 

the prime desired furthermost of power, such as districts in 

Ghana and Africa at large, the kind of growth such as 

cosmological influence a workable vigor that could resource 

the districts significantly [11]. 

 

Solar Trackers are used to increase the Energy Output 

from Solar Panels and Solar Receivers [12]. Solar Tracker is 

a device which follows the movement of the sun as it moves 

from the east to the west every day. By means of engaging 

solar device in tracing the movement of sun could enhance 

the power creation by a greater proportion of forty-percent 

in some areas, related to modules at a fixed angle.The 

principal value of tracking technique is to gather a greater 

sums of solar energy for the more period of the day, and 

with the most accurate alignment as the Sun's position shifts 

with the seasons. 

 

 
Fig 1 Numeral 2.1: Formation of Electricity from Solar Panels 

Source: [38] 
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Fig 2 Numeral 2.2: Solar Tracking System  

Source: [151] Solar Panels 

 

 
Fig 3 MPPT, Converter and Bank of Batteries 

 

B. Methods 

This section considers in feature the procedural 

superior and the study plan method of the research. It boost 

the methodological posture in the study and also strategy the 

research method to director the methodological choice. In 

build-up, the section it describe the challenging part of 

controlling energy within the operational systems.  It study 

adapts both Quantitative and Qualitative act of research 

methods to be able to resolve power hitches in the 

telecommunications networks,  by accumulating qualitative 

data showed on concentration clusters. 

 

The aims of this moment were accomplished by 

engaging Mat Lab/Simulink library tools or Statistical 

Package for Social Sciences (SPSS). The facts acquired was 

analysed by using both MATLAB and Statistical Package 

for Social Sciences (SPSS) to draw conclusions on the effect 

of solar energy on the state network.  The Study 

organisational anxieties was hold forth in good strength, 

these were proper deliberations; research legitimacy, 

dependability & trustworthiness; and exploration 

boundaries. 

In conclusion, the section offerings the procedure 

which outlines the study approach, the study technique on 

qualitative as against quantitative practises, study policy, 

facts gathering technique and apparatuses, Pattern choice, 

Study Process, and Facts examination. Justifiable Learning. 

 

The section makes techniques of choosing a thoughtful 

typical of solar device that can be technologically advanced 

in offering suitable influence source to telecommunication’s 

device and additional techniques which could factor type of 

solar needed. units  in support  of power to the photovoltaic 

(PV), for a great control in tracking and as well improving 

converter stage in the systems to the cell sites that do not 

have constant supply of power from the public source, in 

this way resulting to acquired would be discussed or 

analysed.   

 

Descriptive research stares for reasons, aims and also 

in finding out the challenges, details or anticipations [13]. It 

is should create and report the different aspects of the 

occurrence in study.  The aim of this phase is to retort the 

energy challenges in the telecommunications industries with 

admirations in controlling telecommunications equipment’s 

power sources. To attain this, is to come up with a resulting 

ideal, measureable outcomes with an advance search for 

justifications on the traditional link with qualitative study.  

 

III. RESULTS 

 

This chapter offerings to analyzed data collected and 

progressively evaluates the outcomes and deliberates on the 

molding of the cosmological Photovoltaic (PV) component 

and discussions conceded obtainable from the 

telecommunications network employers living within the 

community where the cell site solar energy innovation is 

being designed. These models are attained by implementing 

equations in MATLAB/Simulink environment based on 

their respective equivalent circuits in the figures below.   

 

By considering the solar energy demonstrations in 

finding the outcomes of the research questions. In all 

twenty-five populates targeted for the interviewee, all the 

numbers were prepared for the conversation to be 

established, the figure constitutes 100% interviewer’s 

response rate. This interviewee person’s reaction rate. The 

researcher intend to present the retorts statistics giving to the 

presentation of the interviews and displaying as shown 

below: 

 

A. Demonstration of the Archetypal 

This study look for an answer to the difficulties in 

control resource to Telecommunications operator's 

paraphernalia in an areas without state network and also has 

an unsteady control of power supply to telecommunications 

link and services. The need to resolve the difficulties of 

burning gallons of fuel diesel in generators, it could well 

eliminate the requirement of employing security guards in 

each cell site to keep watch against burglars coming to steal 

fuel at the site and also get rid of no network accessibility 

mantra of the national grid and also lessen the huge 

electricity bills. The determination is to govern how solar 
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energy can be engaged as a basis of power to resolve the 

glitches of Telecommunications cell sites in Ghana. 

 

 Outcome and Breakdown in Relative to Aim One 

The aims of this exploration stand, to resolve 

inaccessibility of a telecommunications network owing to 

the non-availability of the national grid or instable power 

source, by planning a solar energy system that could 

empower the equipment’s to work without having 

challenges.  

 

 Demonstrations of Moulding Distinct Photovoltaic (PV) 

Solar Panel System    

The entire plan of the solar energy system has been 

shown on MATLAB R20019b and Simulink. The graphical 

shows the drawings stages of the solar PV panel. The ideas 

of solar PV panel with temperature (oC), solar irradiation 

(W/m2), Number of solar cells in series (Nscs), and number 

of rows of solar cells in parallel (Nscp).  The presentation of 

the much-admired model has been well thought-out by exact 

relationship with irradiation in the MatLab 

environment.  The P-V and V-I characteristics are related in 

the character of PV cells. Open circuit voltage (Voc), short 

circuit current (ISC), and maximum power fact (MPF) are 

defined as remarkable points for getting the maximum 

power point at any input irradiance to the solar cell. 

 

The Current against Voltage (I-V) characteristics of the 

solar cells are as shown below in Figure 4.20 When the 

voltage and the current characteristics are multiplied to get 

the Power/Voltage (P-V) in the features as revealed in 

Numeral 4.21. The detail stated as MPF fact at which the 

panel control yield is supreme. 

 

 

 

 

 

 

 

 

 

 

 

 Numeral 4.19: Depicts Current against Voltage (I-V) 

Features of Solar Panel 

 

 
Fig 4 Numeral 4. 1: Panel Current Verses Voltage (I-V) 

Features of Solar 

 

 Numeral 4.20: Depicts Power-V 

 

 
Fig 5 Numeral 4. 2: Power Alongside Voltage (P-V)  

Curve of Solar Cell 

 

 Numeral 4.21 below Demonstrate Positions of Solar 

Panel with Time and Velocity with Respect to Time. 

 
Fig 6 Numeral 4. 3: (i) Solar Panel Site with Time and (ii) Solar Panel Velocity with Time 
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 Numeral 4.22 below Illuminates:  

 

 
Fig 7 Numeral 4.4 (i) Solar Panel Site Altering using Negative (-10 Voltage) Alongside Time and (ii) Illuminate Solar Panel 

Velocity Affecting Opposed Bearing using Period 

 

 Outcome and Breakdown in Kin to Aim Two 

The two solar tracking systems are to follow the sun's pathway from rising to set. 

 

 
Fig 8 Numeral 4.1:(i) Solar Panel Motor Spines Absolutely Near the Sun (ii) Solar Panel Motor Velocity  

Moving in the Direction of the Sun 

 

 Outcome and Breakdown in Reverence to Aim Three   

The concept was to develop modifier together with 

tracing system to acquire concentrated power fact transfer in 

support to the apparatus reliable.  The statistics beneath 

validate the necessary process of Enhance Power modifier 

system. As previously specified in the preceding section, the 

simulation was well approved out for a cell surface 

temperature of 25°C, 20 solar cells in series, and 2 rows of 

solar cells in parallel. The irradiation (shown in preceding 

chapter three, Figure 3.34) was then involved to be constant, 

which reveals accurate life situations and as well active 

demonstrating of MPFF classification in field of tracks. It 

oscillates from 60 Watt per sq. cm. to 85 Watt per sq. cm, 

which is closer to a day values of solar radiation estimated 

on the earth’s surface. The simulation is ride for ten seconds, 

with the emission taking up a new value every 0.12 seconds 

and remaining constant for the following 0.03 seconds. 
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Table 1 Photovoltaic Unit Electrical Specifications 

High Efficiency Mono Perc Module Kupower of Solar Panel Cs3k-335ms Application Classification Class A 

The  Supreme Power(Pmax)=335 Watts, 

Functioning Voltage(Vmp)=33.9Volts 

Functioning Current(Imp)=9.89Amps 

Maximum Series Fuse Rated=30Amps 

Open Circuit Voltage(VOC)=41.2Volts, 

Short Circuit Current (ISC)=10.39Amps 

Full System Voltage=1500(IEC/UL) 

Power Tolerance +-10W 

Machine-Driven Data Specification 

Cell Type Mono-crystalline 

Cell Arrangement 120{2*(10*6)} 

Dimensions 1675*992*35mm 

Weight 18.5kg (40.8 Ibs) 

Front Cover 3.2mm Tempered glass 

Frame Anodized Aluminum alloy 

J-Box JP68,3 bypass diode 

Cable 4.0mm2 
(ICE),12AWG(UL) 

Cable Length (Including connector) Portrait:400mm(15.7in)(+)/280mm(11.0in) 

Connector T4 series or H4 UTX or MC4-EV02 

 

 Outcome and Breakdown with Respects to Aim Four 

With respect to the aim stand by structuring a 

cosmological drive archetypal capable to resource constant 

and workable control in support to functional system in area 

lacking external supply sources. Technically the methods of 

an amplification modify be existent to attain various options 

in the study. With a dependable as well as workable yield 

source of cosmic piece produce. The principally lesser 

power take in to intensify a functioning voltage by means of 

increasing influence fact follower by improving modifier, 

although modernizer takes an initial lesser converting 

compensational control, however MOSFET and capacitor in 

transformer system compensate for that. 

 

Numeral 4.28 depicts (i) demonstrate the regulator 

location, and (ii) institutes the regulator over shouting and 

settle down, due to the differences in settings of the 

Proportional values (250,200 and 190) and Integral values of 

the controller. 

 

 
Fig 9 Numeral 4. 5  (i) Proportional and (ii) Integral Regulator Implement Situation with the Sun Location Owing to the Variances 

in Circles of the Values 
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IV. DISCUSSION 

 

A. Demonstrating of Photovoltaic Cells for Intense Power 

Fact Transmission 

The previously photo voltaic cell, transforms light 

immersed in a p-n intersection conventional to electrical 

energy by the photovoltaic outcome. Photovoltaic remains a 

playing ground of the knowledge area of study which linked 

in the direction of the development within cosmological 

compartments for transfiguration of astrophysical drive to 

electrical energy. 

 

B. The Presentation of Photovoltaic (PV) Solar Panel    

The whole structure partakes to be founded in forming 

of MATLAB R20019b and Simulink. The solar Photovoltaic 

panel is presented in Figure 10 below. The inputs 

connections are temperature, solar irradiation, number of 

solar cells in series and number of rows of solar cells in 

parallel [17].  

 

 
Fig 10 Numeral 4.1: Solar Photovoltaic (PV) Panel 

 

The planned device performance has been valued using 

scientific equation to implement in MatLab environment. 

Open circuit voltage, short circuit current and concentrated 

power fact explains the outstanding fact [18], in order to 

achieve the concentrated power fact by the side of several 

response by emission of the cosmological stall.   The 

understandably, cosmological stall should be revealed in the 

present basis and linked in matching in the direction of it. 

The input connections are successions and matching 

devices.  The Chain resistance link with the interference to 

the lane which moves the electrons from n top the 

intersection with the equivalent resistance is in line to the 

leakage current.   

 

 
Fig 11 Numeral 4.2 Lone Diode Prototypical of  

Photovoltaic (PV) Cell 

The distinctive corresponding route of a photovoltaic 

cell which demonstrates in Numeral 4.2. The current source 

Iph signifies the cell photocurrent. Rsh and Rs are the core 

shunt and series resistances of the cell, correspondingly. 

Generally, the value of Rsh is very large and that of Rs is very 

small, therefore they can be ignored to simplify the analysis 

[19]. Mostly, photovoltaic PV cells are clustered in larger 

units called PV modules and these components are 

connected in series or parallel to create PV arrays which are 

used to generate electricity in PV generation systems. 

 

 The useful Current from the Photovoltaic Array is 

Attained by Kirchhoff Law: I=Isc-Id [301]:   

 

𝐼 = 𝐼𝑠𝑐 − 𝐼𝐷                                                Eqt. 1 

 

Where   

  

𝐼𝐷 = 𝐼𝑆𝐶𝑇⦋exp (
qv1 

kAT1
) − 1]                                Eqt. 2 

 

The bright current can be determined in two ways, 

irradiance and temperature. And is reserved at reference 

states. Hence,  

 

 
 

IscT1 is the photocurrent in (A), is the light-generated 

current at the nominal condition (25oC and 1000W/m2), Kt is 

the short-circuit current/temperature co-efficient at. 

(0.0017A/K), and   are the actual and Tk reference 

temperature in degrees Celsius (oC), ᾳ is the irradiation on 

the structure surface, and 1000W/m2 is the nominal 

irradiation. Equation 3 does not effectively symbolise the 

characteristic of the cell when exposed to environmental 

variations, particularly at low voltage. Additional useful 

model is shown in Figure 3 that denotes the equivalent series 

and parallel resistance, correspondingly. In this prototype, a 

current source Isc which depends on solar radiation and cell 

temperature; a diode in which the inverse saturation current 

Io, be governed by commonly working hotness; a series 

resistance Rs and a shunt resistance Rp that proceeds to 

explain the resistive losses which were measured. 

 

𝐼𝑑 = 𝐼𝑜 (𝑒
𝑞𝑣𝑑
𝑘𝑇 − 1)                                                         Eqt. 4 

 

Where Io is the reverse saturation current of the diode, 

q is the electron charge, Vd is the voltage across the diode, 

where k is the Boltzmann constant (1.38 x 10-23 J K-1), q is 

the electronic charge (1.602 x 10-19 C), T is the cell 

temperature in degrees Celsius (oC); A is the diode ideal 

factor. From equation 1 and 2  

 

By suitable approximations, 

 

𝐼 = 𝐼𝑠𝑐−𝐼𝑜(𝑒𝑞((𝑉 + 𝐼𝑟𝑠) 𝑛𝑘𝑇𝑉⁄ ) − 1)                         Eqt. 5 

 

𝐼 = 𝐼𝑠𝑐− 𝐼𝑜 (𝑒
𝑞𝑉𝑑

𝑘𝑇 − 1)                                                  Eqt. 6 
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I represents the solar photovoltaic cell current, V is the 

photovoltaic PV cell voltage, T is the temperature in degrees 

Celsius (oC) and n is the diode ideal factor. The solar panel 

can be design correctly by using two diode ideal, but in this 

section, only one diode model was considered. Also, the 

shunt resistance is very high and can be ignored in the 

course of our study. 

 

 

 Resources and Approaches of Apparatuses Explanation  

The arrangement in the Figure 3.4, below depicts the 

beneath comprises Solar Photovoltaic (PV) arrays, 

Maximum Power Point Tracker (MPPT) (Motor follower) 

structures, Batteries bank, Charge controller, bidirectional 

Converter and main load. The communiqué these erection 

are quiet understandable. The principal source of power 

comes from the Solar Photovoltaic (PV) arrangement 

through the bidirectional Inverter Unit to the Load. 

 

 
Fig 12 Numeral 4.3: Panel, Motor Tracker of Solar Photovoltaic (PV) cum MPPT Boost Converter System. 

 

 
Fig 13 Numeral 4. 4: Photovoltaic (PV) Panel Designing 
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Fig 14 Numeral 4.5: Solar Motor Tracker System 

 

 Comparative Integral (PI) Controller  

The structure involves a Proportional Integral (PI) 

checker. The assignment of the MPFF or MPPT which 

perform the same function is to estimate the reference 

voltage Vref near the PV functioning voltage which moves 

succeeding to produce the determine power output [20]. 

This procedure is recurring from time to time on a gradually 

ratio of 1-10 samples per second. 

 

 

 

The Proportional Integral (PI) controller of the outside 

control loop that reins the response of electrical energy 

transformed. The pulse width modulation is supported in the 

PWM block at a sizeably quicker switching frequency of 

100 KHz. In the simulation, KP is booked to be 0.006 and KI 

is engaged to be 7. Equally high KI value guarantees the 

structure to become stable on a more rapidly speed. The PI 

controller mechanism decreasing the imprecision 

surrounded by reference voltage measured when fluctuating 

in the response sequence to complete the control. The 

control is surely recognised by means of a MOSFET with 

the gate voltage measured through the obligation sequence. 

 

 
Fig 15 Numeral 4.6: Block Illustration of Solar Photovoltaic Panel and Motor Tracker System 

 

 Demonstration of Maximum Power Fact Follower (MPFF) 

The plan techniques of an advance modifier towards achieving a concrete procedures obtainable in the astrophysical pane 

productivity.  The little power harvested amplified in the initial stage to a higher level by means of the improve modifier, however 

the use of the converter which inclines to present transferring sufferers. An outline of the dynamic presentation of Device.  
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Fig 16 Numeral 4. 7: Demonstrating of Maximum Power Fact Follower (MPFF) Boost Converter System Using MatLab/Simulink 

 

 Enhancement Converter  

An improve modifier is linked in the interior reproduction. Portraying a quantity of an advances charging of set store, turning 

of DC motor, solar panel output power. The simulation was set for a resistive load of 2Ω. For a functioning rotating motor, it 

would consist of load resistance equivalent procedures. In the enhance innovator circuit, the inductor was selected to be 1.45mH 

and the capacitance is reserved to 3227µF for a wave free current. 

 

 
Fig 17 Numeral 4.8: Presentation of Batteries and Enhance Modifier System Using MatLab/Simulink 
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Fig 18 Numeral 4. 9: PV Panel, Motor Follower and MPFF Boot Convert Structure via MatLab/Simulink 

 

The numeral 4.12 and table 2, below registered the 

respondents believe that, when government decreases the 

cost of renewable energy parts, it would improve the success 

of solar energy supply to telecom cell site in Ghana by 30%. 

 

Table 2 Respondents Belief, that by Decreasing Renewable 

Energy Parts Prices, it would  

Significantly Improve Solar Energy Supply 

Comments Occurrence 

Significant 13 

Much 7 

Marginally 5 

Not really 1 

Total 25 

 

The numeral 4.12 and table 2 above establish 

respondents concerns, by decreasing  renewable energy parts 

prices, would be significantly improvement in the solar 

energy supply to telecom cell sites in Ghana by 52% and it 

would improve electricity supply significantly, 52%, of 

other respondents, said there would much improvement in 

the electricity supply of 28%, some said there would be 

marginally improvement in the electricity supply, 16%, 

some also said it would not really improve electricity supply 

and 4%. It is clearly revealed from the result that, 

government policy of reducing the cost of renewable energy 

will significantly improve electricity supply as indicated in 

Table 2 and figure 2 below. These percentages of 80% 

translate to mean that: when government decreases the cost 

of renewable energy parts it would improve solar energy 

supply to telecom cell sites very much. 

 

 
Fig 19 Numeral 4. 6: Respondents belief, when Government 

decreases the cost of renewable energy parts, it would 

significantly improve solar energy supply 
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Table 3 and numeral 3 express respondents’ belief that, 

by increasing solar renewable energy sources of electricity 

to telecommunications equipment in the cell sites, it would 

improve network operation in Ghana.   

 

Table 3 Respondents Belief that by Increasing Solar 

Renewable Energy Sources, it would  

Significantly Improve Network Operation in Ghana 

Comments Occurrence 

Significant 16 

Much 6 

Marginally 2 

Not really 1 

Total 25 

 

Table 3 and numeral 3 express respondents belief that, 

increasing solar renewable energy sources of electricity to 

telecommunications paraphernalia in the cell sites, would 

significantly improve network operation in Ghana, the result 

shows that, 64% of the participants believe it will 

significantly increasing solar renewable energy sources 

electricity to telecommunication paraphernalia in the cell 

sites which would progress network operation in Ghana, 

24% of respondents believe that it would have much 

improvements on the network, 8% have marginally 

statement and 4% do not really believe at all. The result 

consequently designated that the majority of respondents 

significantly believe that, increasing solar renewable sources 

of power to telecommunications paraphernalia in the cell 

sites would improve network operation in Ghana.  These 

percentages of 88% in table 3 and figure 4.15, means that: a 

greater number of respondents believe that, increasing solar 

renewable energy sources of electricity to 

telecommunications paraphernalia in the cell sites, it would 

improve network operation in Ghana. 

 

 
Fig 20 Numeral 4. 7: Respondents Belief that by Increasing 

Solar Renewable Energy Sources, it would  

Significantly Improve Network Operation in Ghana 

 Conversational Products on the Subject to Aim 1 

The core ambition of the study is to resolve 

inaccessibility of telecommunications system owing to 

unavailability of the state power or unstable source of power 

supply by designing a solar power driven apparatus that 

could assist the operators to power their paraphernalia 

without having challenges. [21]. Obtaining energy source 

and lessening energy impact to climate change are the two-

over-riding challenges in the energy sector on the way to a 

maintainable future [22]. The traditional use of solar energy 

and biomass outlooks expected to rise from 2.7 billion to 2.8 

billion in 2030 [23]. These encouraged for this research 

study by designing a solar inventive control to source of 

strength to drive telecommunication paraphernalia in the cell 

sites in Ghana. An advanced proportion of the responders 

have confidence in that, by increasing solar renewable 

energy sources of electricity to telecommunication 

paraphernalia in the cell sites that would significantly 

advance setup procedure in Ghana.” This declaration worth 

to the absence of suitable astrophysical pane edifice in the 

country. 

 

 Dialog in Respects to Aim 2 

The two intentions were to plan a supportive circuit 

together to obtain concentrated control transfer to their 

apparatus without failing.   The key concept in the study was 

accomplished by designing an enhancement modifier to 

determined power fact chaser edifices in order to accomplish 

the desired power required. Supportive to the World Energy 

Council (2013) [24], “the total energy from solar radiation 

falling on the earth stayed more than 7,500 times the 

World’s total annual primary energy consumption of 

450 EJ” [25].The study pursues to perceive the prospects 

and tendencies of maintainable growth in solar renewable 

drive sources of climate change moderation, the magnitude 

that could service the potential tasks as feasible positions. 

To achieve this goals, is by reproductions, systems, and 

peer-reviewed, considered and studied considerately. The 

graphs available in Figure 4.28 offer a framework of the 

vital request of Maximum power fact transfer (MPFF). 

 

 Dialog in Respects to Aim 3 

 

 Target Three is to Develop a Solar Tracking System to 

Monitor the Sun's Movement from Rising to Set 

The graphical outcome denotes the solar photovoltaic 

panel that revealed in numerals 4.22, 4.23, 4.25, and 4.26 i 

and ii respectively. The intention of solar tracking system to 

monitor’s the sun movement from it rising to set in Numeral 

4.22 (i) offered the solar panel motor spines surely just 

before the sun when (12V) is functional to it with time, and 

(ii) solar panel motor velocity affecting with the bearing of 

the sun with time.  Effective energy as, “an active 

synchronization among the reasonable obtainability of 

energy-intensive belongings and services to societies and 

conservation of the earth for forthcoming generations”.  The 

use of a dependable energy source is essential to cost-cutting 

in the telecom sector, heating, lighting, industrial 

paraphernalia, and transport as well [26]. (International 

Energy Agency, 2014).  
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 Dialog in Respects to Aim 4 

Dialogue Exhibited Somatic Cosmological Pane 

Structure Artifact in Relative to Aim 4 The thought of 

generating cosmological dynamism standard that can supply 

feasible power to telecommunications paraphernalia 

everywhere lacking domestic networks.  The anxieties and 

principles from the municipal motivate the researcher to 

come up with the project of the solar energy classify molded 

of MATLAB R20019b and Simulink. Demonstration of the 

operational solar structure, well-ordered strategy, of 

electrically powered tracing system, with maximum power 

fact follower (MPFF) improvement modifier system [27]. 

The most recent presentation of global SDGs set in aid to 

ensuring a climate change for the twenty-first century. That 

impacts are resisted with, a feasible future defense and 

prepared as an inheritance for future generations 

[28].  Numeral 4.26: (i) generates the maximum power fact 

follower (MPFF) with enhancement modifier production of 

current and voltage by using MatLab/Simulink. The four 

aims in the study was accomplished by the design and 

methods of an improve modifier edifice.  

 

V. CONCLUSIONS 

 

This section sum up the foremost discoveries of the 

exploration established in the outcome search trusted in the 

preceding stages. The study thoroughly monitored by 

decisions result from all four study aims founded outcomes. 

Boundaries encountered all through in the statistics 

gathering and examining the segment in the method 

divisions within the same potted. The section finishes with 

two selections of commendations, the first set goes to the 

telecom operatives in Ghana and the other to further studies 

by prospective researchers in the field of renewable energy 

cohort and circulation to telecommunications connections in 

Ghana.  

 

The municipal expresses by means of self-assurance 

that, when administration even losses the cost of solar 

renewable energy parts, it would significantly improve the 

success of solar energy source and also improve power 

bases to telecom cell sites in Ghana. A countless percentage 

of the respondents are ready to pay a sensible price for 

telecom charges in sustenance of power instabilities when 

telecom machinists increase network charges in connection 

with solar renewable energy supply. It was obviously shown 

from table 4.19 and figure 4.19 that the early cost of solar 

energy installation in Ghana is costly and the result point out 

that, government strategy that could lessening the cost of 

paraphernalia of solar renewable energy, would significantly 

improve electricity supply as specified in Table 4.12, in the 

earlier section. The result of the study has accordingly point 

out that the majority of respondents have confidence in that, 

by increasing solar renewable drive sources of electricity to 

telecommunication paraphernalia in the cell sites would 

significantly improve network operation in Ghana. 
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