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Abstract
Depending on a comprehensive assessment on non-electrified 
villages in the Andhra Pradesh, a remote village Chennapalem was 
found to be one of the most appropriate villages to be subjected 
to Techno-economic comparison study on electrification by 
alternative energy systems represented as PV-system, diesel 
generator and electric grid. The loads are assumed based on the 
living conditions of the villagers, domestic loads are taken in to 
consideration, Design of these systems and their associated costs of 
utilization for a given load are illustrated and economic indicators 
are used to compare the economic effectiveness of these systems, 
the results show that utilizing of PV system for rural electrification 
is economically more feasible than using diesel generators or 
extension of electric grid. The obtained results represents also a 
helpful reference for energy planers to justify the consideration 
of PV systems more seriously
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I. Introduction

A. Techno Economic Feasibility
Techno Economic Feasibility study provides appraisal of 
technological parameters and its impact on the financial viability 
of a project. It is an in-depth study and analysis of the Technical, 
Financial and Operational viability of a project. TEF study is 
a risk mitigation task undertaken in respect of any industrial 
activity prior to decision taken for Financing. TEF study takes 
into account market, regulatory, and standards- related product and 
also financials .To carry out critical analysis of technical feasibility, 
we have to gain enough knowledge on the technical, economic 
& regulatory environment to substantiate the necessity of the 
proposed project. Feasibility study is the study to arrive at the two 
criteria to judge feasibility of the proposal which considers the 
cost consumption and desired value to be attained. This involves 
keeping in consideration, historical background of the business or 
project, description of the product or service, accounting statements, 
details of the operations and management, marketing research, 
policies and financial data. Generally, feasibility studies precede 
technical development and project implementation. Objective of 
Techno-Economic Feasibility Studies/ Detailed Project Reports is 
to determine the technical feasibility and financial viability of the 
project, assess the risks associated with the project and enumerate 
imminent actions that are required to be taken. It helps a client 
get a detailed evaluation of a project.

II. Technical Feasibility of Energy Supply Systems
The location and living conditions of the village are important 
to decide the feasibility of alternative energy supply systems the 
alternative energy supply systems considered are 

PV-system• 
Diesel generators• 
Electric grid extension• 

III. PV System
A PV system is an arrangement of components designed to 
supply usable electric power for a variety of purposes, using 
the sun as the power source. A photovoltaic array (also called a 
solar array) consists of multiple photovoltaic modules, casually 
referred to as solar panels, to convert solar radiation (sunlight) 
into usable direct current (DC) electricity. A photovoltaic system 
for residential, commercial, or industrial energy supply normally 
contains an array of photovoltaic (PV) modules, one or more 
DC to alternating current (AC) power converters (also known 
as inverters), a racking system that supports the solar modules, 
electrical wiring and interconnections, and mounting for other 
components. Optionally, a photovoltaic system may include any 
or all of the following: renewable energy credit revenue-grade 
meter, maximum power point tracker (MPPT), battery system and 
charger, GPSsolar tracker, energy management software, solar 
concentrators, solar irradiance sensors, anemometer, or task-
specific accessories designed to meet specialized requirements for 
a system owner. The number of modules in the system determines 
the total DC watts capable of being generated by the solar array; 
however, the inverter ultimately governs the amount of AC watts 
that can be distributed for consumption.

B. Sizing of PV Generator
The appropriate PV generator for a particular load is determined 
by the daily energy demands of the village in KWh, the sizing of 
the PV system is based upon other factors like inverter efficiency 
peak sun shine hours (PSH) 
The peak power of PV generators is given by

Where  is the daily energy consumption =65KWh/day
PSH is peak sun shine hours also called as the solar irradiance 
taken on an average =5.4KWh/m^2

 Is the inverter efficiency =0.92
 Is the efficiency of the charge regulator =0.9

Is the safety factor for compensation of resistive losses and 
PV-cell temperature =1.15
Substituting the above values the peak power of the PV generator 
is obtained as 

=16.71KW
To install this power a mono-crystalline PV-module type is selected 
it is rated at 12V DC and have a peak power of 53W is selected 
No of modules required is selected from peak power of the PV 
generator and peak power of each module

No of modules = =16.71KW/53W=315 modules

B. Sizing the Battery Block
The storage capacity of battery block for such systems is 
considerably large. Therefore, Special lead acid battery cells 
(block type) of long life time (0 to 10 years), high cycling Stability-
rate (1000 times) and capability of standing very deep discharge 
should be selected. Such battery types are available capacity
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of the battery block, necessary to cover the load demands for a 
period of 1.5 days without sun, is obtained as.

Where  and are voltage and efficiency of battery block 
while DOD is the permissible depth of discharge rate of a cell 
Assuming realistic values of =0.85, DOD=0.75 and =220V 
we obtain

=774Ah
Watt-hour capacity of the battery block is given by
We obtain the watt-hour capacity as =170.28KWh
To install this capacity 110 battery cells each rated at 2V/775Ah 
capacity are connected in series to build a battery block of 
220VDC/775Ah

C. Charge Regulator and Inverter
The charge regulator (CR) is necessary to protect the battery block 
against deep Discharge and over. 

Associated Costs of PV System

No. Component, 
material or work Quantity Unite 

price
Total 
price

Life in 
years

1 PV-module (SM 
55) 16 29244 9358 25

2 Support structure 6 1,190 7140 25
3 Battery cells 110 8107 35673 10
4 Charge regulator 1 57080 57080 25
5 Inverter 1 76107 76107 25

6 Circuit breakers 
and switches 1000 10

7 Installation 
material 500 25

8 Civil works 9513
9 Installation cost 9000
Total system cost                                                                                                            
8,08,600

IV. Diesel Electric Generator
Diesel generators of smallest ratings are used often in these 
villages, these generators require High running cost, frequent 
maintenance and they pollute environment the ratings of the diesel 
generator are determined by the total load of the village 
A diesel generator of 15KVA rating is selected with a power factor 
of 0.8

Associated Costs of Diesel Generator

s.no component unit Life time Unit price 
in rupees

1 Diesel 
generator 1 13 150000

2 Diesel liter 4L/h 56
3 Engine oil liter 4L/150h 300
4 Diesel filter 1 750h 500
5 Air filter 1 3000h 300
6 contingencies 3000

V. Electric Grid
Transmission lines are designed to transport large amounts of 
electric power, usually Expressed in watts or kilowatts, over long 
distances .The voltage at which these lines Operate may range 
from few thousand volts to a value of 750 kV. In general, the larger 
the amount of power to be carried, and the greater the distance 
to be traversed, the higher the voltage at which the transmission 
line is designed to operate. The transmission line voltage ( ) is 
selected according the following equation 

 (KV)

Where L the length of the transmission line in km and S is the 
three phase apparent power of the load. Applying on the mentioned 
remote village where L=7Km, S=11.625KVA

 =11.5(KV)
Hence the next of 11KV line is used

VI. Economical Evaluation of Energy Supply Systems
The outcome of a project is established through a set of economic 
indicators. These indicators for PV, diesel and grid extension will 
then be compared with each other. In order to establish the absolute 
or relative acceptability of an investment, we can use two different 
procedures, the static method and the dynamic method. They differ 
from each other in the sense that the dynamic method takes into 
account the different times at which payments on an investment are 
receivable. This means in our cases that payments are discounted 
if they come after a project is commissioned. Therefore, by using 
dynamic procedures, receipts and payments are given higher value 
the earlier they fall and lower value later. Because of this time 
component in evaluating investment linked payments, the
Dynamic method produces undoubtedly better results than the 
static method
Economic feasibility is observer by economic indicators to select 
the best economical system 
They are

Net Present Value1. 
Internal Rate of Return2. 
Annuity3. 
Cost Annuity4. 
Dynamic Payback Period5. 

Evaluation Results
Economic 
Indicators

Pv Solar 
Plant

Grid 
Extension Diesel

NPV 300945.88 9290.7625 9000
IRR 12% 10% 9%

ANNUITY 33152.467 10240.557 991.44

DPB IN 
YEARS 7.75 9.2 7.46

COST 
ANNUITY 71175 95191.817 134995.25

KWH COST 2.3 4.0213 5.69
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VII. Simulation Results

A. PV System

Fig. 1: Simulation of PV System

For example, “1. Introduction”, should be Times New Roman 
14-point boldface, initially 
Output of PV simulation

Fig. 2: Simulation of Diesel Generator

Fig. 3: Output of Diesel Generator

Fig. 4: Simulation of Electric Grid
  

Fig. 5: Simulation of Electric Grid

VIII. Conclusion
Based on the below results the following conclusions can be 
made:
1. The cost annuity and the production cost of energy unit (kW 
h) of PV-system are less
     Than the costs related to the other two systems.
2. The net present value (NPV) of the PV system is much higher 
than the NPV of diesel
And transmission line systems.
3. The DPB for diesel generator is less as the returns considered 
for all the systems are same, it would vary if original production 
costs are considered
4. The internal rate of return (IRR) for the three systems are 
different, the system with highest IRR is more economical 
5. The per unit cost of the PV-system is less than the other 
alternative supply systems 
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