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Abstract: In this study gives information related to OFF grd
application system, which is independent of supplfrom the grid.
The source to generate electricity through renewableesources,
we prefer sunlight as the main source. The objectivis to supply
water for the fields through solar powered water pump and
automate the system for better management of resoces. The
farmer (user) can water the fields from any place sing GSM
technique which provides an acknowledgement messagdout
the situation. The main advantage of this project isoptimizing
the power usage through water resource managemennd also
saving government's free subsidiary electricity. T8 proves an
efficient and economy way of irrigation and this wil automate
the agriculture sector

1. INTRODUCTION

Karnataka, India

resources, such as biomass energy, solar energg,esiergy,
geothermal energy and Ocean energy.

Though our country claims to have developed in
terms of science and technology, erratic power Ilsump
complete breakdown for hours together has almosbrne
routine today. If this be the case for urban dws]lghink
about the farmers living in remote villages. Thexed power
for irrigating their crops, or lighting their cattisheds. What
can they do? The reasons for having large gap leetwe
requirement and consumed energy could be the weasifg
electrical energy. The foremost reason can betti@power
supplied for agricultural needs is during the nidtdurs.
Farmers Switch on the pump motor and leave it ,dar the

Gradually decreasing energy sources and increasinghole night. Farmers do not bother to switch of fhump

demand for energy in recent years, makes moreigffi@and
positive use of current water resources togethén wiobal
warming and drought. Agriculture in India has angfigant
history. Today, India ranks second worldwide inrfasutput.
Agriculture and allied sectors like forestry andshfries
accounted for 16.6% of the GDP in 2009, about 50%he
total workforce. The economic contribution of agitare to
India's GDP is steadily declining with the courgrygroad-
based economic growth. Still, agriculture is denapically
the broadest economic sector and plays a signtficéa in the
overall socio-economic fabric of India. Energy afngps used
for the agricultural irrigation is generally proed from
electrical energy or fossil fuels. Since fossillfueommence
to annihilate besides its increasing of prices hadards to
environment alternative energy seeking efforts hasome
inevitable also in agricultural sector. Solar ewetpat is
sensitive to environment, clean and requiring nanteaance
is an alternative renewable energy source espgcialt
countries like Turkey having a high amount of anreaar
irradiation rate. In India most of the power getiera is
carried out by conventional energy sources, codl rameral
oil-based power plants which contribute heavilgteenhouse
gases emission. Setting up of new power plantseigitably
dependent on import of highly volatile fossil fuelhus, it is
essential to tackle the energy crisis through jodis
utilization of abundantly available
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motor when the land is filled with sufficient watewel. This
is the main source of wastage of electrical endrgyn the
grid.

1.1 Existing system and problem with it

& In the existing system the power generation isiedrr

out by conventional energy sources, coal and minera

Problems:

coal and mineral oil-based power plants which

contribute heavily to greenhouse gases emission.
Global warming.

1.2 Proposed solution

xR
R

& These technologies powered by renewable energy
sources (solar)

& especially useful in remote locations where a stead
fuel supply is problematic.

& Providing adequate and quality power to domestic
and other consumer.

2. SOLAR SYSTEM IRRIGATION IN INDIA

Providing adequate and quality power to domestic
and other consumers remains one of the major clyake
before the country. There is also an increasingceon to
reduce reliance on fossil fuels in meeting poweedseand

renewable egerg opting for cleaner and greener fuels instead. Vélltbut 300
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clear sunny days in a year, India’s potential fooducing
solar power is far more than its current total gge
consumption. However, presently the amount of sefargy
produced in India is insignificant compared to oteeergy
resources. Therefore, solar power is being incnghsutilized
worldwide as a renewable source of energy. Indm tnage
untapped solar offirid opportunities, given its ability 1
provide energy to vast untapped remote rural atbasscopt
of providing backup power to cell towers and its inhel
potential to replace precious fossil fuels. Theasé&lV oftgrid
opportunities in India are huge, given the factt tbnaer 40C
million people do not have access to grid conne
electricity. The off-gril opportunities are significant, given t
cost involved in offgrid applications when compared to ht
financial investments to be made to set up griderddver,
specific government incentives to promote -grid
applications, rapid expansion of wireléasgecom and telecol
companieglesire to reduce operating cost for base statiom
also expected to prompt. Growth in gffid opportunities. Th
potential of replacing huge usage of kerosene fmeijhting
rural homes makes offrid applications derable. Off-grid
PV  application examples include remote Vville
electrification, power irrigation pump sets, teletdowers,
backup power generation, captive power generation ayd
street, billboard and highway lighting. The goveemts solal
mission envisages offrid applications reaching 2,000 Mw
2022 and deploying 20 million solar lighting systefar rural
areas.
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21 DESGN OF AUTOMATIC PHOTOIRRIGATION
SYSTEM

Water is the primary source of life fmankind and
one of the most basic necessities for rural devetoy. The
rural demand for water for crop irrigation and detiewater
supplies is increasing. At the same time, rainfatiecreasin
in many arid countries, so surface water is becgragirce.
As these trends continue, mechanized water pumpiitig
become the only reliable alternative for lifting teafrom the
ground. Diesel, gasoline, and kerosene pumps
traditionally been used to pump water. Howeveiabd solal
(photovoltaic [PV]are now emerging on the market and
rapidly becoming more attractive than the tradaiopower
sources. These technologies powered by renewaldege
sources (solar), are especially useful in rematatlons wher
a steady fuel supply is problemi and skilled maintenance
personnel are scarce.

2.2 DESSIGN METHODOLOGY

The main objective of this project is to waterirg
the fields and simultaneously generating the povi@ar
pumping water from storage tank there is lots cht®logy
tried to reducehe power consumption but not succeed
technique is power generation and efficient utilaa of
generated power Main components are required is
automations are solar panel, arm processor, sensm
motors, relay, battery

In this process whener the sunlight falls on solar
panel its liberates the electrons in the materiaaies the
motion in the electrons to generate the DC curiénis dc
power is stored in the battery so that the pump maerate
even in the night time by discharging thetery. The other
end of the battery is connected to the relay ardyrés
connected to DC PUMP A water tank is present irepitd
store the water for watering the fiel

B9 -

—

DC
MOTOR

l

VALVE
=== CONTROL

ARM
PRO CESSOR

|

GSM MODULE

Fig-2: solar powered irrigation syst:
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If the user (farmer) sends the text message viailemphone
as [@.ONX] it checks the level of tank and conditiof
moisture in field depending on the level of tank tperations
takes place. We can know the level of water with lielp of
level sensors. If the task is completed then thGsodule

valve if the syntax is not correct or the resoumakethe system
are not sufficient. For driving the valve, a semotor is used
for opening the valve. For opening the valve, th@anhas to
rotate in clockwise direction and for closing itsh@ rotate in
the reverse direction. This operation is controllsdMicro-

sends the simple message as “WATERING IS COMPLETEController whenever user sends a message to GSMleod

to the user. If the task is not completed it serssage as
“WATERING IS NOT COMPLETED LAGGING
RESOURCES". The state of charge of the battergised by

3.1 SOFTWARE DESGN

ValCon developed by authors with C# language in
Visual Studio.Net 2008 were used to control valaad save

charge sensor and sends it to ARM PROCESSOR and thgyia control method of irrigation (automatic ormaal) could

level sensor sense the level of water in tank @&ndis it to the
PROCESSOR.

3. HARDWARE DESIGN

1. PV SZING: Different size of PV modules will produce
different amount of power. To find out the sizing BV
module, the total peak watt produced needs. Th& pest
(WP) produced depends on size of the PV modulecimate
of site location. To determine the sizing of the R¥ddules,
calculate as follows:

STEP 1:Calculation of Total Load ConnectedTotal Load
Connected = [D.C Pump Power Rating * Time of usage]
[Remaining Components Power Rating* Time of usage]
STEP 2:Calculation of Total PV Panels Energy Needed
Total PV panel's energy needed= Total Load Conmkete
Losses

STEP 3:Calculation of Total WP of PV Panel Capacity

Needed Total WPof PV Panel Capacity Needed = Total PV

panels energy needed/ No of lllumination hours
STEP 4:Calculation of No. of PV Panels RequiredNo. of

PV panels= Total WP of PV panel capacity needed/ Rating of

the PV Panel

2. BATTERY SZING: The Amp-hour (Ah) Capacity of a
battery tries to quantify the amount of usable gypédt can

store at a nominal voltage. All things equal, theager the
physical volume of a battery, the larger its tosibrage

capacity.

STEP 1:Calculation of total Load ConnectedTotal Load

Connected = Sum of all appliances (power ratingeath

device * Time of usage) STEP Zalculation of Battery

(Ah) Total Load Connected*Days of Autonomy/ Battery

Losses*Depth of Discharge* N.B.V

3. VALVE CONTROL: A valve is outlet of the tank. The valve

opening and closing will be done by user throughMGS

Whenever User sends a message to the GSM module, it

transfers the message to the Micro-Controller. Miero-
Controller will check for the syntax and opens thadve if the
resources of the system are sufficient and doesmn the
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be selected by users. User interface of manualraontas
shown in Fig 10 and automatic control was showFig 11.
Data of sensors is shown in text box related te@enumber
in both of two selections. ValCon allows saving sendata,
which is optional, in a file with extension of xtda
Communication with RS-232 features can be seledted
establish connection.
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Fig-3: user interface manual control
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Algorithm Description for Flowchart- 1

Stepl:-start

Step2:H user sends the message, go to ¢
Step3:-condition -2and then go to stepl

Step4:Check for the syntax and if syntax is correct g&tep
5, else go to step 6

Step5:-condition-1 and then go to stepl

Step6:-Resend the message and go to stepl

*

Start

W

CONDITION:2
Monitoring the tank level and
maintaining the level of the
tank to mininwum one third of
| the tank and filling the tank

CONDwIT[ON' | uptoits neck(if soc s
o sufficient)

Opening valve the tank and watering
the fields (if both soc and level of
tank are sufficient)for duration
specified by the user and maintaining
the level of tank to minimum one
third of the tank and filling the tank
uptoits neck(if soc s sutficient)

|_®<__

Fig.5 Flow chartt of system operatit

Resend the
message again

1532014

Algorithm Description for Flowchart-2

Stepl:H level is below half of the tank go to ste

Step2:- Open thé/alve and check for duration specifi
and if the duration specified is over go to stepBe go tc
stepl

Step3:€heck for the SOC (state of charge) of battery ahc
it is sufficient, ON the motor and open trave ther
jump to step5

Step4:-go to step7

Step5:€heck for duration specified and
specified is over go to step6, else gotep:
Step6:job completed and close valve and go to <
Step7:job has not completed and close valve and go tpls
in algorithm-1

Step8:-go to step3 in algorithm-

if the dimat
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CONDITION 1

Job Complared

CLOSE VALVE
PIC CONTROLLER

and Open valve

_.®

Job Completed
GEM MODULE

I CLOSE VALVE

Fig.6 Flow char2 of system operati

Algorithm Description for Flowchart -3

Stepl:-Check the tank level

Step2:#f the tank level is greater than half tfe tank,
OFF the motor and go to steplalgorithm-1

Step3:H tank is full, OFF the motor and go to stepl
Algorithm-1

Step4:H SOC (state of charge) is sufficient, ON the nmatad
go to step 3

Step5:else OFF the motor and go to stepl in Algm-
1

| CONDITION 2 |

ves
Afoter OFF

MOTOR ON

Fig.7 Flow chartt of system operatic
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4. RESULTS AND VALIDATION

The system described above can be tested in tlea diglow
scenarios. Each scenario shows the working of ys&em in
various modes of operation.

CASE 1:

check the SOC of the battery in order to ON theamofs
SOC of the battery in this case is sufficient erfot@operate
the system the ARM will ON the motor and pumps waer
to the tank through Motor. As the water is pumpethe tank
watering is done to the fields. In this mode bdth valve and
motor are in operation. After the duration is coetet, ARM

INPUT: If User sends the message (@.ONX) for systentloses the valve and gives a command to the GSbénal a

operation.

ASSUMPTION: Assume the level of the Tank is full,

MOISTURE in the field is dry and SOC is sufficietd
operate the system.

message that “Watering is done”.
CASE 3:

INPUT: If User sends the message (@.ONX) for system

OPERATION : Whenever the user sends the message to GSRperation.

module, the GSM module will transfer the data gerit to the

ASSUMPTION: Assume the level of the Tank is below the

ARM through serial communication and then the ARMhalflevel of the tank, MOISTURE in the field isydand SOC

Processor will check the syntax of the messagthelfsyntax
is correct the ARM Processor checks the level ef tdnk,
moisture in the field and opens the valve of thkt&Vhen the
valve is opened, the ARM Processor continuously itaos
the level of the tank, moisture in the field aneécks whether
the duration is completed or not. As the tank ispletely
filled the system can supply the water to the fefdr the
duration specified by the user. After watering fredds for
certain duration, the ARM Processor gives a commtnd
close the valve of the tank and gives a commantddGSM
to send a message that “Watering is done”.

CASE 2:

is sufficient to operate the system for the duraspecified by
the user.

OPERATION: Whenever the user sends the message to GSM
module, the GSM module will transfer the data serit to the
ARM through serial communication and then the ARM w
check the syntax of the message. If the syntajoisect the
ARM checks the level of the tank, moisture in tleddf As the
level of the water in this case is below the helfel of the
tank, moisture is dry the ARM now will check the G©f the
battery in order to ON the motor to pump the want¢o the
tank for watering the fields. As the SOC is suffidi to
operate the system for the certain duration, theéomds

INPUT: If User sends the message (@.ONX) for systenpPerated by ARM and it opens the valve of the tafte

operation.

motor and the valve will be in the operation utiié duration

ASSUMPTION: Assume the level of the Tank is greater than'S completed. Once duration is over, ARM closes thive

half level of the tank, MOISTURE in the field isydand SOC
is sufficient to operate the system.

and gives a command to the GSM to send a message th
“Watering is done”.

OPERATION : Whenever the user sends the message to GSMASE 4

module, the GSM module will transfer the data serit to the
ARM processor through serial communication and the:
ARM processor will check the syntax of the messafyéhe

syntax is correct the ARM processor checks thellefi¢he
tank, moisture in the field and opens the valvéheftank.

In this case the system will operate in two modesn the
first mode only Watering will be done to the fieldg using
water in the tank. ARM will continuously monitoretevel of
the tank, moisture in the field and checks whetherduration
is completed or not. Until the level of the watarthe tank
reaches below the half of the tank the system eylrate in
the first mode and will continuously monitors tlewel of the
tank and checks whether the duration is completedhad.
Whenever the level of the water in the tank readlesw the
one half of the tank the system will operate in Hszond
mode. In the second mode whenever the level ofvtditer in
the tank reaches below the half of the tank the ARM
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INPUT: If User sends the message (@.ONX) for system
operation.

ASSUMPTION: Assume the level of the Tank is below the
half of the tank, MOISTURE in the field is wet ag®DC is
not sufficient to operate the system for the doraspecified

by the user.

OPEARTION: Whenever the user sends the message to GSM
module, the GSM module will transfer the data serit to the
ARM through serial communication and then the ARM w
check the syntax of the message. If the syntajoisect the
ARM checks the level of the tank, moisture in thedf as the
level of water is below the half level of the taakd moisture

in the field is wet. the ARM now will check the SQf the
battery in order to ON the motor to pump the want¢o the
tank for watering the fields. As the SOC is notfisidnt to
operate the system for the certain duration, théomds
operated and valve is opened until the SOC isaafft. After
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that the ARM gives a command to the GSM to sendasage
that “Watering not done, lagging resources”.
Advantages

& Solar power helps to slow/stop global warming

& This technology gives energy reliability

&® Saving water consumption of more than 50%.

& Simple assembly and handling, maintenance free
Applications

& Very vital role in the field of agriculture.

& Application in power plants and industries.

& Cultivation

&® Nursery plants

5. CONCLUSION

The history of agriculture dates back thousandgeafs, and
the development has been driven and defined bytlgrea
different climates, cultures and technologies. Timin
contribution of this paper is to give a overview mfoject
model which will greatly develop the irrigation g in
India. The automation of an irrigation system wdakrgely
reduce the gap between requirement and consumeglyesoed
further conserves the resources thereby reduciegvtistage
of resource. In addition to this system removeskw@amship
that is needed for flooding irrigation. Environm&npollution
is prevented with renewable energy and energy pmtamu
from local resources is encouraged. An advantaggsiem is
that system needs no maintenance. The use of tigsop
irrigation system will be able to contribute to tlsecio-
economic development.
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