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 This paper describes the performance of tracking photovoltaic (PV) system 

for mobile station. The system consists of tracking PV array, the battery 

bank, the maximum power point tracking (MPPT) controller and the DC/AC 

inverter. This system is the first full solar power station, which acts as pilot 

project by Celcom Sdn. Bhd. Success of this system shows potential of 

electrify rural remote area. The design is hoped to be a pioneer and acts as 

well-known system in order to ensure renewable energy is the future supply 

of electricity in far located urban area. This paper showes the record of the 

battery state-of-charge (SOC) as a function of time for rainy and sunny days. 
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1. INTRODUCTION 

Alternative energy resources are becoming increasingly attractive. Solar energy, an alternative 

energy resource, comes from the energy of the sun and serves as one of the most abundant permanent energy 

sources. Solar energy can meet a significant proportion of the energy needs of the world and is available for 

many applications. Solar energy is free, secure, clean, and available on earth throughout the year. This form 

of clean energy is important to the world, especially during these times of high fossil fuel costs and 

environmental concerns arising from fossil fuel applications [1] [2] [3] [4] [5].  

The rapid development of technology and industry in Malaysia resulted in the high demand of 

energy. The future trend in Malaysia and the world energy markets is changing towards fossil fuel reduction 

and increasing energy consumption in the industrial sector [6]. Energy systems in the foreseeable future will 

tend to be environmental friendly; in which renewable energy resources offer a most promising option. These 

renewable energy resources are not only clean but they are uniquely sustainable. One of the most promising 

renewable energy resources is solar energy. Solar energy can be utilized as thermal energy, direct electricity, 

or a combination of both. Within a variety of renewable and sustainable energy technologies in progress, 

photovoltaic (PV) system appears to be one of the most promising ways meeting the future energy demands 

as well as environmental issues.  

Solar energy can be transformed into thermal and electricity by many ways for commercial or 

industrial applications, such as PV systems. The PV system is the clean and friendly environment energy 

system and it is known as the appropriate future energy system to be implemented on the transmission system 

from the use of conventional fuel to the renewable energy. The PV system can reduce the air pollutant so that 

the warming global and climate changes can be slowed down and diminished. The PV system converts the 

direct solar energy to direct current (DC) electrical energy. 
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Due to the reason that the solar energy functions in the noon light, the energy storage system is 

needed here so that energy still can be used if there is no sun light [7] [8] [9] [10]. Recently, several studies 

of maximum power point tracking (MPPT) on PV system was reported [11] [12] [13] [14] [15] [16] [17]. The 

application of PV system has been conducted for stand-alone street light [18].  Objective of this paper is to 

present the performance of tracking PV system for mobile station in Malaysia under rainy and sunny days, 

which focus to state-of-charge (SOC). The SOC of a battery cell is defined as the ratio of the remaining 

capacity to the nominal capacity of the cell. It is one of the most important battery state variables, and an 

accurate SOC gauge is critical to the optimal management of batteries [19]. 

 

 

2. DESCRIPTION OF THE SYSTEM 

Figure 1 and Figure 2 show the schematics and photograph of tracking PV system for mobile station 

(Celcom) installed in the Green Energy Technology Innovation Park at Universiti Kebangsaan Malaysia 

(UKM) in Bangi, Malaysia. The main components of this system are, tracking PV system, BOS components 

(i.e., the battery bank, the charge controller and the DC/AC inverter), and an electricity generation device 

equipped with a wiring setup and supporting structure. 

 

 

 
 

Figure 1. Schematic of tracking PV system for mobile station 

 

 

 

 

 

Figure 2. Photograph of tracking PV system for 

mobile station 

 

Figure 3. Photograph of charge controller, DC/AC 

inverter and wireless data logger 

 

 

Panasonic HIT power solar panels are used for its high efficiency in sunlight conversion efficiency. 

A total of 50 PV panels with rated capacity 12 kW are used. Each PV panel is rated 240 W with voltage Vmp 

of 43.7 V and short circuit current, Isc of 5.85 A. Four arrays with 12 panels are connected in series. Figure 3 

shows a total of 3 MPPT solar charge controller vario track is used to stimulate and control system, so that 

BOS system can synchronize into working the system at its highest efficiency. The controller is capable of 

showing solar, battery, and inverter output at rear time value and also storage data for a few days’ data. A 

total of 24 batteries with capacity 1000 Ah of each cell are used in this system, which 12 batteries are 

connected in series and paralleled in 2 arrays. Each battery is 2 V, which lead acid battery was chosen as the 

storage system.  
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3. RESULTS AND DISCUSSION 

The performance of the system was recorded by in-situ measurement techniques during two days in 

monsoon season which occurred in the December, and two day in January for sunny days. Relevant data for 

two day in monsoon season (December 21 and 22) is presented in Figure 4. The record of the SOC as a 

function of time for rainy days. Figure 5 shows the record of the SOC as a function of time for sunny days. 

The battery temperature recorded was about 29–33 oC as shown in Figure 6. 

 

 

 
 

Figure 4. The record of the SOC as a function of time for rainy days 

 

 

 
 

Figure 5. The record of the SOC as a function of time for sunny days 

 

 

 
 

Figure 6. The record of battery temperature as a function of time for sunny days 
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4. CONCLUSION 

The tracking photovoltaic (PV) system for mobile station is the clean and friendly environment 

energy system and it is knows as the appropriate future energy system to be implemented on the transmission 

system from the use of conventional fuel to the renewable energy. This system can reduce the air pollutant so 

that the warming global and climate changes can be slowed down and diminished. In conclusion, there is a 

good potential for pilot tracking photovoltaic system for mobile station at remote, rural area. This system is 

the first full solar power station, which acts as pilot project by Celcom Sdn. Bhd. Success of this system 

shows potential of electrifying rural, remote area. The design is hoped to be a pioneer and acts as well-known 

system in order to ensure renewable energy is the future supply of electricity in far located urban fringe area. 
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