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Abstract 

 

India, with vast agricultural lands has different crops ranging from paddy to tomato. But few crops are destroyed due to animal 

menace and hence a protection is required to save the crops from animal. For this project, an attempt is made to save these crops 

from such menaces by using solar fencing. In this, a triple lift additional circuit is used instead of transformer and rectifier bridge 

to produce high voltage with low current in order to safe-guard the animals to a larger extent so that they  experiences high voltage 

but low current shock for a very short time there by saving their life.  
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I. INTRODUCTION 

Agriculture in India is the broadest economic sector and plays a significant role in the overall socio-economic factor of India. The 

increasing news articles in television and newspaper on wild animals raiding agricultural crops during harvest season shows that 

these animals can destroy a farmer’s livelihood. In such areas Electric fencing system can be employed in which the animals 

experience a high voltage low current shock for a very short time. Because of the small magnitude of current there is no threat to 

the animal’s life at the same time the large magnitude voltage scares away the animals.   

Solar energy can be utilized to energize such fence arrangement. Solar power has been chosen for this application due to which 

the dependency on the conventional power supply can be reduced and problem of energy crisis can also be overcome. In 

comparison with the non-renewable energies such as coal, gasoline and oil, solar power is becoming increasingly popular as it 

produces no pollution and requires minimum maintenance. The energy from the sun is free and it also has the advantage of reducing 

the power losses when converting the energy.   

Usually, the high voltage is produced by a single-phase transformer and a rectifier bridge. However equipment is large and has 

high power consumption. In order to produce a high voltage gain and low current in the order of mA the Luo converter series is 

considered. The super-lift technique of the Luo converter series implements the output voltage increasing in geometric progression. 

It effectively enhances the voltage transfer gain in power law. From the super lift Luo converter series two converters namely re-

lift circuit and triple lift additional circuit is considered. Super-lift technique increases the voltage transfer gain in geometric 

progression. Another novel approach is the positive output cascade boost converter that implements the output voltage increasing 

in geometric progression, but with simpler structure. This method also effectively enhances the voltage transfer gain in power-law. 

Hence from the positive output cascade boost converter series, triple lift additional circuit was considered for study and 

implementation.   

From the comparative analysis of the two proposed power converters it is observed that the triple lift additional circuit effectively 

fulfilled the objective of obtaining high voltage gain and low current in the order of mA. Hence this converter topology is employed 

in the proposed solar fencing system and presented.    

II. TECHNICAL SPECIFICATIONS 

 Title of the project : Implementation of Hi-tech Agricultural Solar Fence Security with soil Humidity Based Automatic 

irrigation system and voice alert on PIR live Human Detection 

 Domain : Wireless Communication & Embedded Systems 

 Software : Embedded C, Keil uvision3, proload. 

 Microcontroller : Keil , Proload 

 Power Supply : +5V, 500mA Regulated Power Supply 

 Display : LCD, 16-character, 2-line (16X2) 

 Dry/Wet Sensor : 1 

 DC Motor : DC water pump 

 Sensors : PIR sensor, soil moisture sensor 

 Module : Voice record, Play back Module 

 Crystal : 11.0592MHz 

 Applications : Agricultural applications, Home Automation. 
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 Developed By : M/S Wine Yard Technologies 

 Phone : 040-6464 6363, www.WineYard.in 

III. SYSTEM DESCRIPTION 

The block diagram of the solar fence set up is shown in Fig.2.1. The solar photovoltaic (PV) array converts light energy into 

electrical energy.   

 
Fig. 2.1: The solar photovoltaic (PV) array converts light energy into electrical energy 

The solar energy obtained is stored to a battery. The battery supply is fed to pulse generator and in turn to a MOSFET which is 

capable of generating ON/OFF pulses of different frequencies. This is fed to a high voltage low current converter then it gives to 

fence.   

 Mathematical Modeling of Solar PV Panel:  

The solar PV panel is modelled mathematically using the equivalent basic structure consisting of a current source and a diode in 

parallel. For the purpose of simplicity and accuracy the single diode model (Fig 2.2) is adapted. The equivalent circuit consists of 

a series resistance and shunt resistance that accounts for losses in ohmic contacts and losses on the edge of the cell, because of 

leakage of current from one terminal to the other due to poor insulation respectively.   

 High Voltage Low Current Converter:   

 Re-Lift Circuit Of Positive Output Super-Lift Luo Converter: 

The circuit diagram of the Re-lift circuit is shown in Fig.3.1. This re-lift circuit can perform step-up DC-DC conversion. 

The re-lift circuit is derived from elementary circuit. Switch S in these circuits is a P-channel power MOSFET device (PMOS). It 

is driven by a Pulse Width Modulated (PWM) switching signal with operating frequency f and conduction duty cycle k. In this 

condition, the switch repeating period is T = l/f so that the switch-on period is kT and the switchoff period is (1-k) T. For all 

circuits, the loads are usually resistive.   

 Triple-Lift Additional Circuit: 

The circuit diagram of the triple lift additional circuit is shown in Fig.3.2. During switching on period the diodes D1,D4,D7,D11 

conduct while the diodes D2,D3,D5,D6,D8,D12 do not conduct .  

Therefore the voltage across capacitor C1 is charged to Vin, voltage across C2 is charged to the voltage V1 and voltage across 

C4 is charged to V2. The voltage across C5 is charged to V2 and the voltage across C6 and C11 to V3 during switching on period. 

During switching off the diodes D1, D4, D7, D11 do not conduct and the diodes D2, D3, D5, D6, D8, D12 conduct. The voltage 

across the capacitors is discharged to the load and hence Vo appears across the load. The current flowing through inductor L3 

increases with voltage V2 during switching-on period and decreases with voltage (Vo-2V2) during switching-off period. 

As per the application requirement high voltage magnitude is obtained in Positive Output Cascade Boost Converter i.e., Triple 

lift additional Circuit is preferable. Hence it is selected as the converter topology for the solar fencing system. The positive output 

cascade boost converter that implements the output voltage increasing in geometric progression, but with simpler structure. This 

method also effectively enhances the voltage transfer gain in power-law. Hence from the positive output cascade boost converter 

series, triple lift additional circuit was considered for study and implementation.   

Hardware implementation of two stage cascade boost converter is done with an input voltage of 8V. The power converter which 

can be employed for solar fencing is implemented in hardware as shown. 
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Gating pulse for the switching device used in the power converter is obtained from PIC controller which is then fed to the switch 

through an opto-coupler circuit. The hardware set up of the two stage cascade boost converter is shown. 

Upon calculate the transfer gain and output voltage for the triple lift cascade boost converter for an inpu tvoltage Vin= 8V and 

conduction duty cycle k = 0.7, all inductors have 10 mH, all capacitors have 20μF, R = 1000Ω, f = 50 kHz The voltage transfer 

gain. 

 

 

IV. HARDWARE DESCRIPTION 

Irrigation system in India has given a high priority in economic development. Many new concepts are being developed to allow 

agricultural automation to flourish and deliver its full potential. To take full advantage of these technologies, we should not just 

consider the implication of developing a new single technology but should look at the wider issues for complete development of a 

system.  

Implementation of Hi-tech Agricultural Solar Fence Security with soil Humidity Based Automatic irrigation system and voice 

alert on PIR live Human Detection is been implemented in this project for safe and secure agriculture irrigation. 

The project irrigation control using AT89S52 is designed to tackle the problems of agricultural sector regarding irrigation system 

with available water resources. Prolonged periods of dry climatic conditions due to fluctuation in annual precipitation, may 

appreciably reduce the yield of the cultivation. The expenses in establishing many of these crops and their relative intolerance to 

drought make an effective irrigation system a necessity for profitable enterprises.  

In this project we are using AT89S52, Moisture sensors, AC submersible pump, relay driver. A submersible motor will get 

switched ON /OFF depending on the soil moisture condition and status of motor can be displayed on 16X2 LCD. 
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This project uses regulated 5V, 500mA power supply. 7805 three terminal voltage regulator is used for voltage regulation. Bridge 

type full wave rectifier is used to rectify the ac output of secondary of 230/12V step down transformer. 

V. CONCLUSION   

The following conclusions are obtained based on experimental work. The positive output triple lift cascade boost converter for an 

input voltage of 8v with conduction duty cycle 0.7 it result the transfer gain 143.96 and output voltage of 1151.6v. It is found that 

the transfer gain is high about 3.3% by using cascade converter. The compact solar fencing model is available that can be extended 

to agricultural practices followed in any land topography with no harm to the animals.   
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