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Abstract 

 

The demand for energy is increasing now-a-days, as the conventional 

resources are facing their demand. Since 1997, the growth and development of 

PV technology is immensely developing for terrestrial applications. This paper 

presents a study on a standalone PV system in three different regions namely 

Coimbatore, Trivandrum and Bangalore with the installed capacity of 

500W.In order to evaluate the performance of these standalone PV systems, a 

method is proposed. This method includes 1) collecting and estimating the 

data for various components specification used  2) observing the climatic data 

and  solar irradiation 3) analyzing the observed power generation data in 

various region 4) comparing the power generation by using various graph 5) 

showing the highest power generation unit from the graph. Thus the analyzed 

data includes solar irradiation, electric load data (without surge load) and 

power generation with different system component combinations over a period 

of six months from July to December. From the results obtained, the 

performance of PV system in Trivandrum region is found to be the best in 

southern region of India. 
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I.  INTRODUCTION  

South India is geographically located near the north equator, which belongs to 

semiarid monsoon condition. Due to inconsistency of conventional resources, the 

photovoltaic system has been an alternative way to meet the increasing demand of 

electricity [1].This makes the way for extensive usage of renewable resources. Amidst 

various type, the renewable energy produced in these regions is a standalone PV 

system (i.e. not connected to grid).The annual solar irradiation value in Coimbatore, 
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Trivandrum and Bangalore regions are 4.98, 5.05, and 5.21 respectively[12-13] 

.These areas have favourable conditions of developing and utilizing solar energy [2]. 

The schematic block diagram of standalone PV model is shown in Figure 1. 

 

 
 

Fig.No: 1 Schematic  block diagram of standalone PV system 

 

Generally a standalone PV system consist of PV modules which converts solar energy 

into electrical energy and is stored in a rechargeable battery which has a rating of 24V 

that is centrally controlled by MPPT(Maximum Power Point Tracking) [5-7].In order 

to give a full play, this research analyses the working performance of these systems 

with different combinations in different area by referencing weather conditions of 

Coimbatore ,Trivandrum, Bangalore as well as other factors such as solar irradiation , 

electric load data, ambient temperature and installation angle[14].The analysed actual 

field results from these regions allow the researchers and manufactures to enhance 

their knowledge on a standalone Photovoltaics System design in the field  

respectively. The line diagram of standalone PV system for different region with 

different system components is shown in a figure 2(a), figure 2 (b) and figure 2(c) 

respectively. 

 

 
 

Fig. No: 2(a) Single line diagram for Trivandrum region 
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The single line diagram implanted in Coimbatore region is shown in the Fig.2(b) 

below. 

 
 

Fig. No: 2(b) Single line diagram for Coimbatore region 

 

The single line diagram implanted in Bangalore region is shown in the Fig.2(c) below. 

 

 
 

Fig. No: 2(c) Single line diagram for Bangalore region 

 

 

II. SYSTEM COMPONENTS AND SPECIFICATION 

In Coimbatore and Bangalore region, the system consists of high efficiency PV 

module. This PV module consists of 72 cells, with monocrystalline and high 

transmission tempered glass with anti-reflective (AR) coating with the operating 

conditions of -40oC to +85oC.MPPT manufactured by Phocos, Taiwan ,Germany. It 

ensures maximum performance (up to 98%) from the solar array at all times and in all 

weather conditions. Solar battery manufactured by Exide Industries, Bangalore. It has 

excellent charging efficiency (90%) and it is ideally suitable for frequent cyclic 

application. The inverter with the rating of 400W of 230VAC output (THD < 3%) 

manufactured by Meanwell industries, Germany.  
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In Trivandrum region, a different PV module which consists of 60 cells of 

monocrystalline with tempered glass with anti-reflective coating with operating 

conditions of -40oC to +85oC is used. Solar battery manufactured by Marathon 

industries, Rajasthan, India. An excellent charge controller and inverter with 

efficiency greater than 80% is used which is manufactured by Navsemi industries, 

Bangalore. From the above discussion it is clear that the PV modules, Battery, Charge 

Controller and Inverter combinations employed was differed from region to region 

according to the analysed specification [14-20].  The table mentioned above clearly 

explains the different combinations of PhotoVoltaics System. 

 

TABLE 1. Different PV module used in different regions 

 

Region PV module Producer Rating 

Trivandrum SW275  mono Solarworld 550W(2 x 275) 

Coimbatore E19 / 240 Sunpower 480W(2 x 240) 

Bangalore E19 / 240 Sunpower 480W(2 x 240) 

 

TABLE 2. Different Charge Controller used in different regions 

 

Region Model Producer Rating 

Trivandrum 

 

HyMaxPCU Navsemi energy 500VA 12 

Sine Wave 

Coimbatore MPPT 100/30 Phocos 720W(24V) 

Bangalore MPPT 100/30 Phocos 720W(24V) 

 

 

TABLE 3. Different Inverter used in different regions 

 

Region Model Producer Rating 

Trivandrum HyMaxPCU Navisemi Energy 500VA12 Sine Wave 

Coimbatore TS-400-224 Meanwell 400W(2x12V) 

Bangalore TS-400-224 Meanwell 400W(2x12V) 

 

TABLE 4. Different Solar Battery used in different regions 

 

Region Model Producer Rating 

Trivandrum M12V155FT Marathon 150Ah (2x12V) 

Coimbatore 6LMS150L Exide 150Ah (2x12V) 

Bangalore 6LMS150L Exide 150Ah (2x12V) 
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The different components and their combinations that are located in different regions 

are mentioned above in the table 1-4. 

 

 

III. WEATHER CONDITIONS 

As South India is located in the Northern Hemisphere, the general latitude and 

longitude [2-3] details from NASA Surface meteorology and solar energy are shown 

in table below.  

 

TABLE 5. Details of south India climatic condition 

 

Region Latitude ̊ N Longitude ̊E Elevation (m) Temp 0c 

Trivandrum 8.48 76.953 52 24.13 

Coimbatore 11.018 76.972 471 18.08 

Bangalore 12.967 77.567 633 16.78 

 

The parameters based on which the production of PV output power varies mainly 

include local solar irradiation and ambient temperature. From the table, it is 

understood that the elevation angle of these three regions varies from its latitude, 

longitude, elevation and heating design temperature respectively. The irradiation and 

average temperature in every month is showed below.  

 

From the analysis based on the climatic data, it is considered that the solar irradiation 

and temperature exists in the region of Trivandrum is very high. However the solar 

irradiation and temperature value is lesser compared to Bangalore region for the 

month of July to October. The variation in the irradiation clearly shows that from the 

month of October to December, the irradiation in Coimbatore region is high. The 

average solar irradiation is shown in the figure 3. 

 

 
Fig. No: 3 Monthly average solar irradiation 
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The temperature that exists in these regions is shown in the figure 4 based on the data 

observed.  

 

 
 

Fig. No: 4 Monthly average temperature 

 

IV. ELECTRIC POWER GENERATION 

From the above analysis, it is shown that solar irradiation is higher in Trivandrum 

region which yields good power generation. But this power generation is also based 

on the different PV system combinations used here. The loads used does not include 

surge load.  

The power generation in Trivandrum region is shown in hourly manner and readings 

are observed using NavSemi monitoring portal. Then the power generation in 

Coimbatore and Bangalore region is shown in hourly manner and readings are 

observed manually using energy meter. The power generation in various region is 

tabulated in the table 6.The average readings are observed and the graph is plotted. 

The figure 5 shown below represents the power generation of a 500W standalone PV 

system in Trivandrum region. 

 

 
Fig. No: 5 Power generation in Trivandrum Region 
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The power generation of a 500W standalone PV system in Coimbatore region is 

shown in figure 6.  

 

 
 

Fig. No: 6 Power generation in Coimbatore Region 

 

The power generation of a 500W standalone PV system in Bangalore region is shown 

in figure 7.  

 

 
Fig. No: 7 Power generation in Bangalore Region 

 

The above analysis shows that in Trivandrum region with solarworld module and 

Navsemi energy power conditioning unit combination has the maximum power 

generation capacity [8-11]. Next to Trivandrum region, the Coimbatore region 

generates more yields compared to Bangalore with same sunpower module with 

phocos MPPT and Meanwell inverter   component combination.  
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V.  CONCLUSION 

In this research work solar irradiation and module working temperature with different 

system component combinations plays a vital role in determining the performance of 

PV systems. Output power produced in three different regions such as Coimbatore, 

Trivandrum and Bangalore were considered. By comparing the average solar 

irradiation and temperature it is clear that the Trivandrum region occupies higher 

position. After validating the results from the graph, based on the power generation it 

is observed that Trivandrum region has better performance by making use of different 

combination technology in southern region of India by considering the actual 

situation. The analysis presented here has been carried out on three different PV 

systems with nominal power between 480 W and 550 W, which are used to provide 

electricity for isolated houses in Southern India. 
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