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Abstract —This paper offers practice to calculate size, investment and life cycle cost of photovoltaic (PV) generating scheme 
components. Shortened scientific expressions are specified for sizing of photovoltaic scheme components. Photovoltaic panel size is 
found based on day electrical demand or load (Wh per day) and amount of sunlight hours on optimum tilted surface exact to the 
site. Constructed on lifespan price analysis, investment cost (US$ per WP) and unit price of power (US$ per Wh) were resolute for 
photovoltaic schemes such as individual photovoltaic and house combined photovoltaic system. In addition the extenuation of 
carbon dioxide release and carbon credit of photovoltaic scheme is obtainable in this paper. Result of carbon credit on the finances 
of photovoltaic scheme showed decrease in unit cost of power by 16-18% and 22-25% for standalone PV and building integrated 
PV schemes, correspondingly. This approach was demonstrated using actual case on 200 WP PV systems located in Salem, Tamil 
Nadu, India. 
 
Keywords — Standalone photovoltaic (SAPV), Photovoltaic sizing, Investment cost estimation, Lifespan cost estimation, Extenuation of 
carbon dioxide productions and Building integrated photovoltaic (BIPV) 

 
 

I. INTRODUCTION 
 
 A standalone building integrated photovoltaic (PV) 
scheme means the exclusive source of energy is used for 
electric demand or load of home-based, street light and 
water pump applications. Standalone photovoltaic 
schemes regularly store energy produced during the day 
time in a battery load for use at night time. The public 
acceptance in reserved places for solar PV scheme is more 
convenient. The standalone photovoltaic schemes signify 
a price effective and ecological substitute to conservative 
huge cost diesel excited generators, predominantly in 
emerging states where maximum of the populace lives in 
rural and remote areas. The complete price of any 
photovoltaic scheme eventually be contingent on 
photovoltaic panel size, battery load size and on the 
additional mechanisms obligatory for the exact 
application. Therefore, the lack of photovoltaic scheme 
design consequences in huge design prices for 
photovoltaic scheme projects. State power transformation 
office in Texas Instruments has intended a fact sheet to 
produce estimation for the photovoltaic size, battery size 
and entire cost of a standalone photovoltaic scheme. 
Many approaches were established by numerous 
researchers for best sizing of the standalone photovoltaic 
schemes. Photovoltaic inverter (DC to AC) sizing 
investigation of a standalone photovoltaic scheme has 
been analyzed. The equivalent hour of full sunshine or 
irradiance value (W/m2) for horizontal surface was 
studied which additional can be utilized for approximation 
of photovoltaic panel size. 
 This paper offers the sizing approach which can be 
effortlessly accepted all over the domain. The price of 

photovoltaic scheme components was found based on the 
size of photovoltaic structure components. The lifespan 
price investigation for the photovoltaic scheme was 
obtainable for approximation of unit price of power 
produced from the standalone photovoltaic and building 
integrated photovoltaic schemes. The ecological welfares 
such as carbon praise produced from the photovoltaic 
schemes were obtained based on the moderation of carbon 
dioxide releases. The result of carbon praise on the 
finances of photovoltaic scheme was offered as a strategy 
issue which was seldom stated in the current literature. 
The practical case on a 200 WP standalone photovoltaic 
(SAPV) system situated in Salem, Tamil Nadu, India 
[latitude: 11 390 N, longitude: 78 120 E and an altitude of 
270 m above mean sea level] was directed Investment 
cost evaluation and sizing approach of isolated residential 
PV scheme 2 and offered in this paper. 
 

II. ANALYSIS AND OBSERVATION OF 200 WP 
STANDALONE PV SCHEME 

 
 The graphic map of the test setup for the proposing 
standalone photovoltaic scheme is shown in Fig.1. The 
photovoltaic array size is 200WP of which KCL Solar PV 
sub-module contributes 100WP (cells connected in series) 
as shown in Fig.1. The photovoltaic panel formation is 
exposed in Fig.1. The specifications of KCL Solar 
photovoltaic modules are specified in Table-I. The diodes 
were utilized for unidirectional flow of the current from 
photovoltaic panel to battery and not reverse. The logic 
based charge controller was utilized for controlling 
battery discharging and charging cycles and to avoid 
overcharging of battery during peak sunlight hours. The 
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battery is arranged such that the functioning voltage is 12 
V with 80 Ah capacities as used. 
 

 
 

Fig.1.Experimetnal setup of PV array with direct load test system 
 
 

TABLE-I SPECIFICATION OF SINGLE PV MODULE 
    

PARAMETERS  VALUE[UNITS]  
Peak maximum power  100 Wp  
Open circuit voltage  21.5 V  
Peak maximum voltage  17.1 V  
Short circuit current  6.55 A  
Peak maximum current  5.85 A  
Tolerance of Pmax  ± 10 %  
Cell size in mm  156 × 156  
No of cells  36  
Module efficiency  10.16 %  
Weight in kgs  10  

 

 
III. SIZING APPROACH OF PHOTOVOLTAIC 

SCHEME COMPONENTS 
 
 The sizing procedure accepted for the proposed 
SAPV scheme situated in Salem, Tamil Nadu, India is 
clarified scientifically as follows: 
 
A.  Sizing approach accepted for the proposed SAPV 
scheme in Salem 
 
 The meticulous sizing approach accepted for the 
proposed PV scheme is explained in this sub-section. The 
fixed electrical load of 9 Wh/day was functioned by the 
proposed SAPV scheme. The sizing technique adopted for 
the proposing standalone photovoltaic scheme is exposed 
as follows: 
 
B.  Determination of calculated electrical demand 
 
 The electrical demand or load of the residential 
consists of three load equipment’s; the particulars are 
given in Table-II. 

 
 
 The plan load for the photovoltaic scheme must be 
greater than the real load to account for the losses in 
photovoltaic scheme equipment’s. The design demand or 
load was determined as 10.44 Wh/day based on the factor 
1.16 in its place of 1.5 given in Eq. (2) for the proposing 
PV scheme design. 

 
 The calculated load on the PV scheme should be 1.5 
times greater than the real load (EL) to account load 
variations or power losses in the SAPV scheme 
equipment’s. The factor 1.5 accounts for losses in the 
photovoltaic scheme equipment’s and the uncertainty to 
expect daily electrical demand of applications. This factor 
is called fudge factor which accounts for all the scheme 
productivities, containing wiring and interconnection 
losses as well as the efficiency of the battery discharging 
and charging cycles. 
 
 

TABLE-II ELECTRICAL LOAD ON STANDALONE PV POWER 
SYSTEM 

 
 

 
C.  Determination of number of sunlight hours for the 
location 
 
 The number of sunlight hours in India differs from 4 
to 5 h/day from Fig. 1. The average amount of sunlight 
hours per day on the best tilted superficial in India is 
measured as 4.5 h per day (from Fig.1). The best titled 
angle for photovoltaic panel for specific site is equal to 
latitude of that location. 
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D.  Determination of photovoltaic panel size (WP) 
 
 The photovoltaic panel size is resolute using Eq. (3). 
The least number of sunlight hours per day for the state 
can be gotten from the world map. The photovoltaic panel 
size determined as 200 Wp for the proposing design load 
(ED = 696 Wh/day) on the scheme using Eq. (3). 
 

 
 
 The photovoltaic module peak power in the 
marketplace is accessible in the range of 
100/110/120/130/140/150WP. In the current work, two 
100WP photovoltaic modules were considered for the 
photovoltaic panel design. The common working voltages 
of photovoltaic panel and battery arrangement scheme are 
12/24/48 V. The number of photovoltaic modules resolute 
from Eq. (4) must be rounded to the adjacent higher 
number. 
 
E.  Resolve of charge controller capacity (A) and inverter 
size (W) 
 
 The input assessment of the inverter must never be 
lesser than the photovoltaic array rating. The supreme 
continuous input assessment of the inverter (W) must be 
about 10% greater than the photovoltaic array size to 
allow safe and effective process of photovoltaic power 
scheme. Therefore, the inverter size can be resolute using 
Eq. (5). The charge controller capacity can be determined 
based on the photovoltaic array size and battery designed 
working voltage (such as 12 V) using Eq. (6) as follows: 
 

 
 The proposing photovoltaic scheme has inverter of 
size 200 VA which is over calculated with factor 1.3 
instead of 1.1 as given in Eq. (5) for the proposing 
photovoltaic array size (200WP). The inverter converts 
DC power into AC power to operate AC electrical load. 
The capability of charge controller can be resolute using 
Eq. (6). In the proposing photovoltaic scheme, the charge 
controller of capacity 13 A were used for two 
photovoltaic sub-module of size 100WP each made of KL 
Solar company pvt ltd make respectively as shown in 
Fig.1. If the photovoltaic scheme contain of one 
photovoltaic array of size 200WP then a single solar 
charge controller of 13 A capability can be utilized for the 
charging of battery bank of 12 V functioning voltage. 
 
F.  Determination of battery bank size (Ah) 
 
 The proposing SAPV scheme has battery comprises 
of 12 V and 80 Ah capability. The proposing photovoltaic 
scheme involves of battery size of 960 Wh calculated 
based on EL (600 Wh/day) and days of autonomy. In real 
practice, the battery size (Ah) can be resolute using the 
subsequent Eq. (7). 
 

 
 The number of independence days for the 
photovoltaic scheme is taken as three to account for three 
consecutive cloudy days and to advance battery life with 
shallow depth of discharge. This conventional design of 
battery proposes that there must be 33% of depth of 
discharge every day. The deep cycling will be infrequent 
during cloudy days and hence advance the battery life. 
The battery size is also stated in terms of watt hour (Wh) 
output as follows: 
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 The number of batteries need for the proposing 
standalone photovoltaic scheme was determined as one 
based on the Eqs. (7) and (9). The number of batteries 
obtained in fraction was rounded off in such way that the 
number is multiple of one since there are one connected 
batteries with 12 V operating voltage in proposing 
photovoltaic scheme can be easily determined from total 
number of batteries obtained from Eq. (9). In the 
proposing system, there are one number of batteries of 12 
V and 80 Ah capacities. 
 
G. Configuration of PV panel and battery in the 
proposing SAPV system 
 
 The photovoltaic panel are connected in such a 
pattern so as to supply preferred current and voltage for 
charging battery. The photovoltaic scheme functioning 
voltage is resolute on the basis of battery bank voltage. 
The common photovoltaic scheme working voltages are 
12 V/24 V/48 V. The proposing photovoltaic scheme was 
designed for functioning voltage of 24 V. Therefore, one 
battery of 12 V was joined. Hence, the proposing system 
has battery bank of 80 Ah capacity and 12 V functioning 
voltage. This battery has energy storing capacity of 960 
Wh(=80 Ah × 12 V). Hence, the working load of 
600Wh/day can be functioned for about two consecutive 
cloudy days in the proposing photovoltaic scheme. The 
experimental observation for this scheme was carried out 
for one consecutive years and it was reported that the 
scheme functions without any failure or breakdown for 
Salem climatic situation. 
 

IV. INVESTMENT PRISE ESTIMATION FOR 
SATANDALONE PV AND BUILDING INTEGRATED 

PV SCHEME 
 
 The price of photovoltaic scheme components was 
determined based on their specifications. The 
specifications of photovoltaic scheme components were 
gotten and the cost of every component was determined as 
follows: 
A. Price of photovoltaic panel 
 
 The price of photovoltaic panel is determined based 
on the real photovoltaic module size that can be gotten 
using Eq. (10) based on Eq. (4) as follows: 
 

 
 
 The cost of photovoltaic module is taken in the range 
from US$ 3/WP to US$ 5/ WP contingent on the type of 
photovoltaic module e.g. Mono/Multi crystalline or Thin 
film module. In March 2014, the cost of monocrystalline 
PV module is US$ 4.85/WP as stated by website [14]. 
 
B. Price of battery bank 
 
The price of battery bank is resolute based on the real 
battery bank size using Eq. (11) as follows: 
 

 
 
 The cost of battery bank is US$ 1/Ah as reported by 
website [15]. 
 
C. Price of solar power conditioning unit (SPCU) 
 
 The price of solar charge controller and inverter can 
be gotten from Eqs. (12) and (13), correspondingly. 
 

 
 
 The cost of charge controller in March 2014 is US$ 
5.87/A while the price of inverter is US$ 0.719/W as 
stated by website [14]. 
 
D. Price of balance of scheme 
 
 The balance of scheme or structure price is about 20 
% of the total photovoltaic scheme component price 
which is extensively assumed all over the world as 
reported by SECO [6,16] Also, assume that price of 
acquiring the land for the standalone photovoltaic scheme 
is 20% of the total photovoltaic scheme component price. 
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Based on these assumptions, the capital price (Pi) for the 
standalone photovoltaic scheme is determined using Eq. 
(15) as follows: 
 

 
 
 The investment price (Pi) required for the BIPV 
scheme do not include price of land and price of balance 
of scheme and hence the investment price of building 
integrated photovoltaic scheme can be estimated using 
Eq. (16) as follows: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLE-III SIZE AND LIFESPAN COST OF STANDALONE 
PHOTOVOLTAIC COMPONENTS. 

 
 
 

V. LIFESPANCE PRICE ANALYSIS FOR 
STANDALONE PV SCHEME 

 
 The lifespan price analysis was approved out for the 
proposing standalone photovoltaic energy scheme 
supposing useful life of 360 months for photovoltaic 
panel system and 60 months life for battery. The lifespan 
price analysis was approved out to approximation the 
price per unit of electricity produced using photovoltaic 
scheme. The size and price list of components for 
proposing photovoltaic scheme in given in Table-III. Let 
n is the life of the photovoltaic scheme (360 months) and 
‘I’ is the interest rate. The initial investment cost (Pi) for 
standalone photovoltaic and building integrated PV 
scheme are got from Eqs. (15) and (16), correspondingly. 
The aged batteries are substituted with new batteries with 
the refund of 7% on total price of battery in greatest of the 
countries like India. Supposing the battery replacement 
price remains constant throughout the life of photovoltaic 
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scheme (i.e. 360 months) then the replacement price for 
the battery (CB) can be appraised using Eq. (17) as 
follows: 
 
 Replacement cost of battery bank (CB)=0.93×Cost of 
battery bank (17) 
 
Replacement cost of battery bank (CB)=0.93×80$ =74.4$ 
 
 The current price of battery for forthcoming 
investments at each five years interval can be find as 
follows: 
 

 
 
 The salvage value for building integrated PV scheme 
was considered to be zero in this lifespan price analysis. 
While the salvage value (S) of standalone scheme at the 
end of 360 months life was supposed equal to the current 
price of balance of scheme since the devaluation of 
balance of scheme was deliberated equivalent to the rate 
of growth in the value of mechanical steel per kg. 
 

 
 
 Hence, current salvage value(PS) of photovoltaic 
scheme can be resolute using Eq.(20) as follows: 
 

 
 
 Net current price of photovoltaic scheme (PNet) is 
determined as addition of investment price (Pi), all other 
charge components converted into current charge and 
subtracted by present salvage value. The net current 
charge of photovoltaic scheme was resolute using Eq. (21) 
as follows: 
 

 
 
 The constant annualized price of photovoltaic scheme 
system (CA) over the 360 months lifetime is conveyed 
scientifically using Eq. (22) [16] as follows: 

 

 
 
 If M is the yearly maintenance charge as shown in 
Table-III then its value is generally measured as 10% of 
uniform annualized price (CA). Therefore, the annualized 
lifespan price (ALCC) of photovoltaic scheme can be 
resolute from Eq. (23) as follows: 
 

 
 
 The total yearly electrical energy units spent (E) by 
the stated electrical load is resolute using Eq. (24) as 
follows: 
 
E(Wh/year)=Daily electrical load(Wh/day)*Number of 
days of operation/year                (24) 
 
 E=600*0.365=219 
 
 The price per unit of electricity produced (U) by 
photovoltaic scheme is resolute using Eq. (25) as follows: 
 

 
 
 The lifespan price analysis was approved out for 
dissimilar interest rate to approximation the price of 
electricity created by building integrated PV and 
standalone PV schemes with principal investment of US$ 
9749 per WP and US$ 6963 per WP correspondingly as 
revealed in Fig.11. The appropriate yearly interest rates 
deliberated are in the choice of 4–16% and the causes for 
this are as follows: 4% is the funded interest rate usually 
offered by government parts in India to endorse the use of 
nonconventional energy appliance; 7–8 % is the interest 
rate generally offered by government banks; 10–12 % is 
the interest rate accessible by self-finance banking 
segments; 12–16% is the interest rate for some other 
private foundation. 
 

VI. EXTENUATION OF CARBON DIOXIDE 
EMISSIONS FROM PV SCHEME 
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 The carbon credit potential of PV system was 
determined on the basis of total amount of CO2 emissions 
mitigation from the system in its life time. 
 
A. Mitigation of CO2 emissions from PV system 
 
 Energy conversion through photovoltaic (PV) system 
is one of the more reliable and environmental friendly 
renewable energy technologies which have the potential 
to contribute significantly to the development of 
sustainable energy systems for power generation. It also 
plays an important role to mitigate CO2 emissions. The 
numerical computation was carried out to estimate the 
amount of CO2 emissions mitigated due to the existing 
SAPV power system. As discussed in the literature survey 
that average intensity of CO2 emission from coal thermal 
power plant in India is 1.57 kg/kWh [11,17]. The total 
mitigation of CO2 emissions from the existing SAPV 
system for 30 years life can be calculated using Eq. (26) 
as follows: 
 

 
 
 In case of thermal power plants, out of the total 
amount of thermal input, 30–40 % output is in the form of 
electricity generated and rest about 60–70% part of the 
total input energy is dissipated into the environment in the 
form of heat energy which also accounts for global 
climate change. In addition to this large amount of heat 
dissipation, a substantial amount of CO2 along with 
particulate matter is released into the environment every 
year. In contrast, a PV power system does not dissipate 
such enormous amount of heat energy into the 
surrounding environment and saves huge amount of CO2 
emissions. Hence, PV system is an environment friendly 
option for power generation and should be preferred 
where there is no electricity or extension of grid power is 
costlier option. 
 
B. Carbon credit potential of PV system 
 
 The amount of carbon credit earned by PV system 
can be calculated from the following Eq. (27) as follows: 
 

 
 
 The factor considered in Eq. (27) is 33 US$/ton of 
CO2 mitigation represents the monetary value of one 
carbon credit for mitigation of 1 ton of CO2 release [18]. 
 

C. Effect of carbon credit potential 
 
 The energy consumed by the load per year was 
determined as 3285 kWh/year and corresponding CO2 
emission mitigated was estimated as 5.151 tons/year from 
Eq. (26) for n equals to 1 year. The total CO2 emission 
mitigated by existing PV system in 30 years life time was 
estimated using Eq. (26) as 154.53 tons. The carbon credit 
from the existing PV system was obtained using Eqs. (26) 
and (27) as US$ 5099.49. The carbon credit affects the 
unit cost of electricity produced from non-polluting PV 
power system. The Eq. (21) is modified to consider the 
effect of carbon credit which can be the future policy 
issue for promotion of renewable energy technologies for 
sustainable environment as follows: 
 

 
 Based on this modified Eq. (28), one can determine 
the unit cost of electricity consumed by the electrical load 
of the PV system using Eqs. (22)–(25). The unit cost of 
electricity without and with effect of carbon credit is 
shown graphically for both BIPV and SAPV systems in 
Figs.11. 

 

 
 

Fig.2. (a) The modified circuit implemented in power system block set 
and (b) dialog box for developed PV 

module. 
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VII. SIMULATION AND EXPERIMENTAL RESULTS 
AND DISCUSSION 

 
A.  Simulation characteristics of PV modules  
 
 It is evident that the output of the current source 
controller is depends on the load voltage and current and 
hence they are chosen as appropriate control inputs to this 
dependent current source. The model of the PV cell 
incorporating this modified equivalent circuit using an 
independent current source, a controlled current source, 
voltage and current measuring blocks and a few 
arithmetic blocks is shown in Fig.2(a). These arithmetic 
blocks are available in the existing libraries of Matlab 
Simulink. The developed model can be used to determine 
the characteristics of a module/array as it is evident that 
the characteristics of a panel, made up of identical cells, 
can be obtained by appropriately scaling the V-I 
characteristics of the individual cells. The dialog box of 
the developed PV model is shown in Fig.2(b). The model 
was developed and implemented in Matlab/Simulink 
based on equation; it contains a general model of a solar 
cell and a model of a photovoltaic generator. The model 
parameters are characteristics under normal conditions of 
the solar panel of short circuit, open circuit and optimum 
value of numbers connected in series and parallel. The 
coefficient of variation for current and voltage depending 
only temperature. The variation of irradiance, temperature 
and both conditions were simulated using the simulator. 
The voltage and current characteristics, of 36 cells 
connected in series, were fed to the simulator and a 
MATLAB Simulink software application was 
implemented, to facilitate the change of the output power 
as a sine function of the irradiance and temperature. The 
simulator waveforms obtained using scope. 
 

 

 
(a) 

 

 
(b) 

Fig.3.Curves I–V and P–V of the individual solar model for (a)constant 
T and different G. (b) constant G and different T 

 

 
(a) 

 
(b) 

Fig.4.Curves I–V and P–V of the grouped model for (a) constant T and 
different G. (b) constant G and different T 

 

 
 The individual and grouped modules of the panel 
simulation model are validated, and the results found from 
the complete model of the plant under dynamic conditions 
are discussed. The effects of radiation and temperature on 
the output of the individual and grouped solar module and 
array were simulated. The voltage vs. current (V-I) and 
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voltage vs. power (V-P) characteristics of the individual 
and grouped solar module for radiation levels of 500, 750, 
900 and 1000 W/m2 and a constant cell temperature of 25 
� are shown in Fig.3(a), Fig.4(a) respectively. It can be 
seen the changes of radiation mainly affect the output 
current. Fig.3 (b), Fig.4 (b) shows the V-I and V-P 
characteristics when the temperature was adjusted. The 
module was adjusted to operate with a radiation level of 
1000 W/m2. Operating temperatures were varied at 0 �, 
25 �, 50 �, and 75 �. It can be witnessed that the 
operating temperature mainly affects the output voltage of 
photovoltaic module. In common, it was observed a 
decrease of voltage for high radiation because of the 
resulting higher temperature of the module. The effect of 
lowering the level of radiation mainly disturbs the current 
module and has only a slight influence on the voltage of 
the module. The effect is greater on the current of the 
module because it reductions linearly with the decrease of 
radiation while the voltage of the module only reductions 
logarithmically with decreasing radiation. 
 

 
Fig.5. Hourly difference of solar ambient temperature on 12th March 

2014 
 

 
 

Fig.6. Hourly difference of solar radiation on 12th March 2014 
 

 
B. Experimental analysis and results 
 
 The proposed experimental setup is revealed in Fig.1 
and data were tested every hour during whole day of 
experimentation. Table-IV shows experimental data 
collected on a typical clear day of 12th March 2014 at 
Omalur, Salem. The typical clear day hourly 
measurements of solar irradiance on panel, ambient air 
temperature, PV operating temperature, short circuit 
current, open circuit voltage for single PV module and 
array were being observed during investigation with the 
help used for the design of numerous performance 
specifies of 200 Wp photovoltaic array and 100 Wp single 
PV module respectively. 
 

 
Fig.7. Hourly difference of open circuit voltage for PV array and single 

PV module on 12th March 2014 (Blue color represent-PV array) 
 

 These investigational measurements of photovoltaic 
scheme parameters were designed graphically as revealed 
in Figs.5-9. Fig.5 displays the hourly changes of ambient 
T and working T for whole photovoltaic panel for a 
classic day of research at Salem. The PV panel contains 
four modules are located side by side. Supreme 
photovoltaic working T of photovoltaic panel was found 
33� at 12.00 afternoons when ambient T was observed 
33.9 � and solar irradiation was 975.75 W/m2. The 
photovoltaic panel working T depends on ambient T and 
solar G on photovoltaic panel. Table-IV represents the 
value of observed equivalent hours of full sunlight (hEFS) 
and photovoltaic working T (WT) of PV panel for a 
typical day. Great value of PV working temperature 
causes decrease in electrical efficiency of photovoltaic 
panel. Average hourly difference of solar radiation (Gavg) 
on specified photovoltaic panel located at Salem, Omalur 
for classic day is exposed in Fig.6. Now solar radiation on 
complete photovoltaic array at some specific time has 
been intended by taking normal of measured radiation on 
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array and sub module at that similar period. Addition of 
area under the graph (Fig.6) stretches complete solar 
energy collected by the unit zone on similar day and this 
was utilized to analyze equivalent periods of full sunlight 
(hEFS). 

 

 
Fig.8. Hourly difference of short circuit current for PV array and single 

PV module on 12th March 2014(Blue color represent-PV array) 
 

 
 Fig.7 and Fig.8 demonstrations the hourly variant of 
open circuit voltage (Voc) and short circuit current (Isc) 
for PV array and single PV module of the 200 Wp and 
100 Wp respectively. The difference in the Isc is credited 
to the difference in the solar G because short circuit 
current is directly proportional to inward light strength. 
The comparatively lesser variation in open circuit voltage 
during the day is mostly due to ‘T’ variations and mist 
cover. By nonstop observing of short circuit current and 
open circuit voltage of an array and single PV module, it 
is conceivable to directly notice any degradation in array 
and module performance and miscarriage can be readily 
sensed [8]. 

 
 

TABLE-IV OBSERVED VALUES OF STANDALONE PV PANEL 
FOR A TYPICAL DAY IN 12TH MARCH 2014 SIZE OF PV PANEL 

 
 

 
Fig.9. Hourly difference of electrical power production for PV array 

and single PV module on 12th March 2014 
 

 
Fig.10 Day power conversion efficiency of photovoltaic array 

 and single PV module 
 

 Fig.9 displays the hourly variation of electrical power 
yield for PV array (200 Wp) and single PV module 
(100Wp). Complete photovoltaic array output is the sum 
of the four sub modules production. From the test for a 
typical day supreme electrical power production of 
photovoltaic array (200 Wp) has been observed 193.5 W 
at 1:00 PM afternoon and electrical power yield of single 
PV module of 100 Wp has been gotten 96.75 W at 1:00 
PM afternoon correspondingly. Total electrical energy 
production of array and single PV module were 
experimentally designed 1249.67 Wh/day and 624.82 
Wh/day correspondingly. Electrical energy production of 
complete standalone photovoltaic array and module of 
200 Wp and 100 Wp was calculated by using Eq.(1). 
These practically designed performance values previously 
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including the consequence of photovoltaic working T 
during the day of research as hourly observed parameters 
of open circuit voltage and short circuit current are T 
dependent. For popularization in experimental controls fill 
factor (FF) has been expected of value 0.71 as gotten from 
rated values. 
 
C. Calculation by result enactment 
 
 The evaluation of real on field outcomes of 
performance indices with minimal rated (max.) outcomes, 
calculated by using producer specifications helps to 
evaluate real on field performance of photovoltaic panel. 
For real effective outcome calculation of photovoltaic 
array and module minimal rated execution indices, which 
are attained at standard test conditions by using 
Equations.(12) and (13,14) for day supreme energy 
production and day supreme power transformation 
efficiency correspondingly, have been modified for 
classic day photovoltaic working T attained at specific 
location. T modified supreme electrical energy production 
and T corrected supreme photovoltaic electrical efficiency 
for photovoltaic array and module are assessed by using 
Equations.(15) and (18) correspondingly. The particulars 
of gotten results for real on field investigational 
performance indices of photovoltaic array and module 
with normal minimal rated performance indices and T 
modified minimal rated performance indices achieved for 
a classic day have been offered in Table-VZ for day 
electrical energy production. Likewise Fig.10 obviously 
indicates the performance of day power transformation 
efficiency of proposed Photovoltaic array and single PV 
module. Table-V shows the experimentally designed unit 
array output (UAO) in Wh/Wp/day under outside field 
circumstances in assessment to projected supreme value 
of UAO using Equation.(17). From the current single 
module and array examination the performance indices 
such as intended day electrical energy production of 
photovoltaic single module and array, daily power 
transformation efficiency, UAO and production factor for 
panel of 40WP 
were obtained. Compare to estimate T corrected supreme 
performance outcomes of same panel and it’s clear that 
decrease in overall performance of complete photovoltaic 
panel. 
 

 
Fig.11.Unit cost of electricity for standalone PV system without carbon 

credit 
 
 

TABLE-V ELECTRICAL ENERGY, UAO FOR PV MODULE FOR A 
TYPICAL DAY ON 12TH MARCH 2014 

 
 
 

VIII. CONCLUSION 
 
 This paper offerings basic sizing technique and it can 
be accepted for both Standalone photovoltaic and 
Building integrated photovoltaic energy schemes all over 
the domain, constructed on number of sunlight periods on 
the surface titled at angle equivalent to latitude of the site. 
The sizing approach was utilized for estimating size of 
photovoltaic scheme components while the lifespan price 
examination was used to define unit cost of power (US$ 
per Wh) and investment price of photovoltaic scheme 
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(US$ per Wp). The size of offering 200 WP photovoltaic 
schemes was creating appropriate for the process of 
assumed load situations. Likewise, the lifespans price 
examination can be utilized for any photovoltaic scheme 
for approximation of unit cost of power with appropriate 
account to the marketplace value of photovoltaic scheme 
components. The consequence of carbon praise to 
decrease unit cost of power from standalone photovoltaic 
and building integrated photovoltaic schemes was 
assessed and deliberated as one of the strategy matter for 
elevation of photovoltaic power schemes in reserved 
zones. Building integrated photovoltaic scheme is cheaper 
than standalone photovoltaic scheme because the 
photovoltaic panel is attached on roof surface which 
decreases the price of roof building. Building integrated 
photovoltaic scheme is best appropriate for cold weather 
areas in India because of the claim of photovoltaic scheme 
for interplanetary heating using combined photovoltaic 
thermal air pipe scheme. Over the past decade, there is 
upsurge in the attention on nonconventional energy for 
the erected atmosphere. The emphasis is mostly on 
exploiting solar energy with talented developments in the 
addition of PV approach in buildings. BIPV schemes 
combine functions like usual lighting through transparent 
portion of glass to glass photovoltaic panel, thermal 
energy from backside superficial of photovoltaic panel for 
area air warming and power generation. 
 In conclusion, photovoltaic power schemes play a 
main role which has latent to change sunlight energy 
straight to electrical power at little working and 
maintenance prices and without sound and atmospheric 
pollution. Therefore, this energy scheme is ecological and 
supportable resolution for the close future of the every 
place. 
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