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Abstract - Solar energy is the least polluting and the most 
inexhaustible of all known energy sources. Malaysia is 
one the most suitable place to develop the solar cell 
system since the sun intensity does not vary with season 
and remains constant throughout the year. Therefore, an 
initiative to use this energy has been considered. The 
main objective of this project is to develop solar power 
supply, which is affordable for commercial use.  
Constantly, hawkers of night market in Malaysia use 
portable generators set. Release of carbon monoxide 
from the generators leads to an unhealthy environment 
as continuous exposure to the gas brings harm to 
mankind. In order to overcome this problem, the solar 
system is preferred as it is more eco-friendly. However, 
normal solar power system turns out to be costly. Taking 
into consideration for various commercial used, an 
affordable power supply was designed. As the result, a 
basic level power supply was developed from the 
combinations of few components such as solar panels, 
charger controller, DC to AC inverter, battery and etc. 
Actual loads were tested to verify the system.  

Keywords: Solar, power supply, solar panel, DC to AC 
inverter, charger controller. 

 
I. Introduction 
 
Designing Portable Solar Power Supply is important for 

outdoor used. The power supply must be able to generate 
Alternating Current and Direct Current and normally it is 
designed exclusively for small-scale output power. Besides 
that it can act as emergency power supply. With a specific 
designed performance such as low power portable AC and DC 
power supply [1] which used solar as source of energy. The 
power supply must be must safe and compatible for any other 
electrical equipment within it range. 

 
Many of portable power supply are a portable non-standby 

power supply used to provide conditioned AC power to the 
load when the main power supply is being serviced. It is used 
in conjunction with the “Alternate” connector and the 

“ALT/ON” switch located on the enclosure’s service power 
inserter, power can be transferred from the main power 
module to the equipment without interrupting the connected 
load.  

 
In this project, the power supply is using alternative 

renewable resource energy. The development of solar 
photovoltaic cell helps in generating the electric energy. Solar 
energy is the resources in the development of the power 
supply for outdoors multiple applications. This project shows 
the concept in design, selection and sizing of suitable 
components and modules toward building the system. This 
product can also be used when ever having a power failure 
situation and it is portable, which everyone can bring along 
when having a camping to charge hand phone and netbook. 
This project proposes is a simple method in selecting and 
sizing of components and modules. It uses standard 
components and modules that are available in the market with 
affordable price.  This project involves assemble, wire and 
tests run the system. 

 
 

II. Selection of Components and Modules. 
 
a. Solar Panel 

 
Function of the solar panel is to convert sunlight that hits it 
into electricity. It does this through a process known as the 
photovoltaic (PV) effect. Solar power panels are made up of 
group of solar cells that are joined together inside a frame. 
The current development of solar panel giving us an 
advantages in choosing the right panel to suit our requirement. 
Each PV can only produce about 50 watts peak (Wp) of 
power. 
 
There are many types of solar panel available in the market. 
For example, Monocrystalline silicon (mono-silicon or single 
silicon), Polycrystalline silicon (multicrystalline, multi-
silicon, ribbon) and BIPV (building integrated photovoltaics). 
Nowadays  Monocrystalline silicon is the most efficient 
type of solar panels. In other words, when sunlight hits these 
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panel, more of it turns into electricity than the other types 
below. As a result of their high silicon content, they’re also 
more expensive, but less PV panel are needed. To reduce the 
area to place the panel. Due to that this type of panel had been 
selected for this project.  
 

b.  Battery 
 

The AGM or sealed batteries have been classified as “Non-
spillable.” This battery provides energy storage for solar, wind 
and other renewable energy systems. This battery is capable of 
surviving prolonged, repeated and deep discharges.  During 
the expected services life of our batteries, there is no need to 
check the specific gravity of the electrolyte, or add water. The 
unique construction and sealing technique guarantee that no 
electrolyte leakage can occur from the terminals or case of any 
battery. The scene sure the battery can operate safety in 
vertical or horizontal position. 
 

 
c.  Inverter 

 
Inverter converts power in   two stages. The   first stage is a 
DC-to-DC converter that raises the low voltage DC at   the 
inverter   input to 240 volts DC then converted to AC uses 
modern high frequency power conversion. The second stage is 
the actual inverter stage. It converts   the high voltage DC into 
240 volts, 60 Hz or 50 Hz AC.  
 

III. Project Design and component sizing. 
 
In order to run this project, the suitability every each of 
components must be selected correctly. This to ensure the 
output of this project is perfectly recorded. This project was 
design base on 120W rating. The design of the system was 
referred to manufacturer design process by the manufacturer 
[2]. 

Calculation below is based on 18W florescent Lamp (AC) 
 
Load = 18W Florescent Lamp (AC)  = 1 pcs (3hrs) 
Energy losses factor                 = 1.3 
Panel generation factor                 = 3.43 
Battery losses  factor    = 0.85 
Battery depth discharge                 = 0.6 
AC Ballast    = 1.8 
DC Ballast    = 1.3 
 

1. Battery Capacity (Ah) = (Total Watt-hours per day 
used by appliances x Days of autonomy) / 
(0.85 x 0.6 x nominal battery voltage) 

2. The inverter size should be 25-30% bigger than total 
Watts of appliances 

3.  Calculate the total Watt-peak rating needed for PV 
modules 

4. Divide the total Watt-hours per day needed from the 
PV modules by 3.43 to get     
 the total Watt-peak rating needed for the PV panels 
needed to operate the appliances. 

5. Solar charge controller sizing 
 

The solar charge controller is normally rated against 
Amperage and Voltage capacities. The sizing of controller 
depends on the total PV input current which is delivered to the 
controller and also depends on PV panel configuration. 
According to standard practice, the sizing of solar charge 
controller is to take the short circuit current (Isc) of the PV 
array, and multiply it by 1.3.Solar charge controller rating = 
Total short circuit current of PV array x 1.3. 

 
Based on 18W Florescent Lamp (AC) Energy Consumption 
total appliance use is 97.2 Wh/day and number of PV panels is 
0.74. Therefore one PV panel is needed. Total power required 
is 126,36 Wh/day, for safety requirement inverter size is 25% 
to 30% higher and the size of the should be 150W or greater. 
Based on calculations, the battery capacity is 20.65 Ah. The 
battery should be rated 12V and 26Ah. Solar charger 
controller sizing is important to control input current to the 
battery and to the load. PV module specification will 
determine the size of PV controller. In this project, single 
50Wp PV panel required 5A at 12V solar charger controller or 
bigger.  
 
 

IV. Project layout 
 
The portable solar supply will be assemble and 
wiring as in the diagram shown in Figure 1.  

 
                  Figure 1.  Sample Diagram of Charger System 
 
Figure 1 shows the components and module layout of the 
system. The main source will be from solar panel and then the 
solar controller will receive energy from solar panel to charge 
the battery. From the battery itself, it can directly supply DC 
power 12VDC. The inverter will convert DC voltage to AC 
voltage 240VAC  for AC loads needed. The MCB shown in 
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Figure 2 is used as protection to avoid short circuit in the 
system. 

 

 
Figure 2.  Components and modules layout of the Portable 
Solar Power Supply. 
 

Figure 3  shows the front panel and Figure 4 is the complete 
assembly of the solar power supply.  

 
Figure 3.  Front mounting panel 

 
Figure 4. Complete assembly of the solar power supply 

 
 

V. Results 
 

 
a.       Solar Panel Output 

 
The solar panel data taken for 10 hours starting from 8am-
6pm. The data was taken at every 1 hour and the parameter 
involve were voltage, current and power produced by the solar 
panel. Figure 5, 6 and 7 show the output of the parameter 
output. The maximum output produce by the panel occurs at 
10am to 11 am.  
 

 
Figure 5. Solar panel voltage graph 
 

 
 
 
 
 
 
 
 
 

Figure 6. Solar panel ampere graph 
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Figure 7.  Solar panel power graph 
 

The weather is not consistent in Malaysia with some time 
cloudy and raining. The maximum time taken to fully charge 
the battery is less than 10 hours. 

 

b. Solar Power Load Test 
 

The data was taken for 10 hours starting from 6pm-4am with 
the 18 W fluorescent lights. The data was taken at every 1 
hour. The parameter involve were voltage, current and power 
produced by the battery. Figure 8, 9 and 10 show the output 
parameter from battery to the inverter.  
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Figure 8. Load Voltage Graph 

 
Figure 9.  Load Ampere Graph 

 

 
Figure 10.  Load Power Graph 

 

The power produces by the battery almost consistent by 
depending to voltage and current. 
Theoretically, with the so many amperes that 18W florescent 
light use, the charger controller should indicate the battery 
state to lower condition, but the battery still in full mode. The 
battery still can power the 18-watt florescent light up to 16 
hours.  
 
 
 
 
 
 
 

 
 

VI. Conclusion 
 

 
The Solar portable power supply was successfully developed 
and meet the designed requirement.  
- The Portable Solar Power Supply was successfully 

designed with 120W capacity.  
- The calculation of solar panel sizing, the inverter 

sizing, battery sizing and charger controller sizing 
had determine the right selection of components and 
modules 

- The simple design and ready make components and 
modules will make this power supply cheaper. 

- This power supply uses renewable energy and 
contributing in reducing pollution.  

Using cheaper PV panel still can reduce the price of this 
power supply. This project can also be improved by adding 
normal charging method using electric supply so that users 
have the flexibility in charging the power supply.  
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