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Abstract— In the rapidly flourishing country like ours,
accidents in the unmanned level crossings are in@asing
day by day No fruitful steps have been taken so fain
these areas. our paper deals with automatic railwagate
operation (i.e.,) automatic railway gate control ata level
crossing replacing the gates operated by the gatedeers,
It deals with two things, Firstly it deals with thereduction
of time for which the gate is being kept closed and
secondly, to provide safety to the road users by decing
the accidents. By employing the automatic railway ate
control at the level crossing the arrival of the tain is
detected by the sensors placed in the side of ttracks.
Hence, the time for which it is closed is less coraped to
the manually operated gates. The operation is autoatic
so error due to manual operation is prevented. Autmatic
railway gate control is highly PLC based arrangemets,
designed for use in almost all the unmanned levetassing
in the train.
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I. INTRODUCTION

The place where track and highway/road interseth ether
at the same level is known as “level crossing”. rEhare
mainly two types of level crossing they are Manihexel
crossing and Unmanned level crossing. Railwaysdotie
cheapest mode of transportation are preferred altethe
other means .When we go through the daily newspaper
come across many railway accidents occurring atammead
railway crossings. This is mainly due to the cashess in
manual operations or lack of workers. We, in ttapgr have
come up with a solution for the same. Using singbéetronic
components we have tried to automate the contridibfay
gates. As a train approaches the railway crossom Either
side, the sensors placed in the track at a cedtsiance from
the gate detects the approaching train and acaiydin
controls the operation of the gate. When the whetlhe
train moves over the track there will be creatiéwibration
the sensor-1 senses the vibration and sends gmal $0 PLC
to indicate train arrival.

II. ACCIDENTAVOIDENCEDETAILS
When the train arrives in a particular directioa th

Vibration sensor senses and generates appropgatd,shen
at the same time the signal is sent to PLC to ddfuhction
according to the ladder diagram fed to PLC. Atgame time
PLC produces an output signal to the stepper ntotootate
in clockwise direction. When the output is from s@n2 is
sent to PLC it sends another signal to stepper mtotmtate
in anti-clock wise direction.
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HARDWARE IMPLEMENTATION
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» Stepper motor.
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e L293D (motor driver) .
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lll. BLOCK DIAGRAM DESCRIPTION
PLC:

PLC defines as “a digitally operating electronigpagatus
which uses a programmable memory for the interttabge
of instructions for implementing specific functiosach as
logic, timing, counting and arithmetic, sequenciagontrol
through digital or analog input/output modules,ivas types
of machines or processor”.

lrem \Specification
|AC
Irecaiving
|Power |power
Voltage Ioc
receiving
|power

100/110120V AC (50/60Hz), 200/220/240V AC (50/60Hz)

24V DC

|Pawer voltage
{fluctuation range

8510 264 V AC wide rangs
| 2510254V
185t 100V AC -

ﬁ!?::t:l;eous ot for a momentary power failure of less than 10 ms, operation continues
leilure [100 to 264 V AC - ‘ ‘ .

far a momentary powr failure of less than 20 ms, operation continues
Operating smiuget 0 to 55 °C (Storage ambient temperature -10 to 75 °C)
{temperature
Operating ambient 20 to 90% RH (no ccondensation)
humidity (Storage ambient humidity 10 to 90% RH (no condensation))

Conforming to [EC (EN) 61131-2
(147m/s2, 3times in each of 3 directions X, Y, Z) |

MNoise voltage 1,500V pp Noise pulse width 100 ns, 1 ps (Noise created
by the noise simulator is applied across the power supply module’s
input terminals. This is determined by this company’s measuning
methods.)

- Based on NEMA ICS3-304 {with the exception of input module)

+ Static noise - 3,000V at metal exposed area

|Vibration resistance

\Moise resistance

;20 MQ or more between the AC extemal terminal and case ground (FE)
terminal
(based an 500V DC mega)

[1,500V AC for 1 minute between the AC extemal terminal and case grouncij
|(FE) terminal

Class D grounding (ground with power supply madule)
Mo corrosive gases, no exceessive dust

\Insulation resistance

éDieIeclric withstand
voltage

;Gruuhmng

stage environment
;Struciure Open, wall-mount typs

|Caaling Natural air cooling

STEPPER MOTOR :

The stepper tutorial deals with the basic finabsetalrive

circuitry for stepping motors. This circuitry isrtered on a

single issue, switching the current in each motimding on

and off, and controlling its direction. The cireyidiscussed

in this section is connected directly to the metordings and
the motor power supply, and this circuitry is cotied by a
digital system that determines when the switcheswaned on
or off. This section covers all types of motornfr the
elementary circuitry needed to control a varialdkigtance
motor, to the H-bridge circuitry needed to conobipolar

permanent magnet motor. Each class of drive cirtuit
illustrated with practical examples, but these exlasare not

This section only covers the most elementary cootrouitry

for each class of motor. All of these circuits amssuhat the
motor power supply provides a drive voltage no tgnethan
the motor's rated voltage, and this significanifyits motor
performance. The next section, on current limiteived
circuitry, covers practical high-performance dréneuits.

This is used to open and close the gates autorhatidzen it
is rotated clock wise or anticlockwise direction.

Stepping Sequences for a Four-Phase Unipolar Pemhan
Magnet Stepper Motor

This kind of motor has four coils which, when eneegd in the
correct sequence, cause the permanent magneteattcthe
shaft to rotate.

There are two basic step sequences. After stéyg4eguence
is repeated from step 1 again.

=

ml oo off off o m + E
EZI
©

m1 off ol i o m*ﬁ
!2!
M

a3 |off off lee Giff m + E
!Z!

24 toff aff o Cm

=
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=

intended as an exhaustive catalog of the commércia -

available control circuits, nor is the informatigiven here
intended to substitute for the information found the

Reversing the order of the steps in a sequenceenidirse the

manufacturer's component data sheets for the patligection of rotation.

mentioned.

Here are some possible connection diagrams and some
software.
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VIBRATION SENSOR

An accelerometer is a device that measures thatidbr, or
acceleration of motion of a structure. The forceseal by
vibration or a change in motion (acceleration) esuthe
mass to "squeeze" the piezoelectric material whiclduces
an electrical charge that is proportional to thedéoexerted
upon it. Since the charge is proportional to thedpand the
mass is a constant, then the charge is also propalto the
acceleration.

AN PIEZO

g4

s

SENSOR DISTANCE CALCULATION
Here the distance of sensors from the gate isitak&2KM
Timing calculation:

Maximum speed of train in level crossing gate = BOKr
Average speed of train in level crossing gate40Km/hr
Minimum speed of train in level crossing gate = 2OKr
Execution time:

At maximum speed total time of execution : 1minsg@
At average speed total time of execution : 8 mi
At minimum speed total time of execution : 6 min

L293D PUSH-PULL FOUR CHANNEL DRIVER WITH
DIODES

The Device is a monolithic integrated high voltagégh
current four channel driver designed to acceptdstechDTL
or TTL logic levels and drive inductive loads (swhrelays
solenoids, DC and stepping motors) and switchingigoo
transistors. To simplify use as two bridges each p&
channels is equipped with an enable input. A sépauapply
input is provided for the logic, allowing operatiaha lower
voltage and internal clamp diodes are includeds @vice is
suitable for use in switching applications at freqcies up to
5 kHz. The L293D is assembled in a 16 lead plastitkage
which has 4 center pins connected together andfosdcbat
sinking.

The L293DD is assembled in a 20 lead surface matith
has 8 center pins connected together and used €at h
sinking.
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IV. BLOCK DIAGRAM

signal indication

vibration .
; enr: i stepper @ SENSOr
motro
1293D
PLC
power supply

The above architecture shows the arrangement of the

components and connected in such a manner. Heheagalc
every components has connected in such a way to
communicate and to do control function of all tkenonents.
By having a monitoring area all the process camuoeitored
at a single place. PLC is placed in central bez#tudoes all
the functions according to the sensor inputs.
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V. SYSTEM ARCHITECTURE

WVIBERATION |
SEMNSOFR.

——|roToRDRVER ||

LI83D STEPPER | I~ STEPPER

MIOTOR

MONITOFRING AFRES

Here we can see the complete flow process of thiegrthe
signal from the vibration sensor will play a majale in
complete process as an initial state the signséin to PLC
then it produces the output based on our laddeyramo the it
is fed to L293D driver to drive the stepper motechuse
stepper motor only needs the pulses. As a mong@ina we
will have some display arrangement to monitor catepl
process. Here signal to the monitoring area wilidken from
the PLC.

VI. PLC LADDER DIAGRAM
FOR UNI -DIRECTIONAL CONTROL

PLC ladder diagram plays an important role herbawit it no
function is possible. Here PLC diagram means tlognam
for the PLC which is stored in it to do the functiaccording
to the diagram.

LADDER DIAGRAM

SENSOR -1 OUTPUT-MOTOR
o
. { )_
SENSOR-2 OUTPUT-MOTOR
(ccw) ¢ )_
| \
SENSOR -1 RED SIGNAL
a  H
\
SENSOR-2 GREEN SIGNAL
| { )_
o

This is the ladder diagram to control the gate withhelp of
input signal from the sensor.

This diagram shows the control ladder for uni-di@tl
passage of train.

304



International Journal of Emerging Technology in Conputer Science & Electronics (IJETCSE)
ISSN: 0976-1353 Volume 8 Issue 1 —APRIL 2014.

VII. OUTPUT GRAPHS Xl. ACKNOWLEDGMENT

Speed Vs Vibration range We would like to express our sincere thanks tolmioved
principal, staff members and special thanks to guide
Prof.R.Gopinathan.

REFERENCES

[1] Adler, R. B., A. C. Smith, and R. L. Longani:
“Introduction to Semiconductor Physics,” vol. 1, P8,
Semiconductor

Vibration range Hz
g

100 - - E [2] Electronics Education Comitee, John Wiley &
Sons, Inc., New York ,1964.

1000

BN SPEED PN e 00 [3] Schade, O. H.: “Analysis of Rectifier Operation”,
proc. IRE, vol.31, pp. 341-361, July, 1943.

[4] Stout, M. B.: “Analysis of Rectifier Circuits”, Ete

This figure shows the range of vibration range te@avith Eng.. vol. 54, September, 1935,

respect to the engine speed. Here when the spdleel @figine
raises the output frequency will also raises. Satwive
decided here is to take an average value of speed.

In normal case the range of vibration created erdilway

[5] Jacob Millman Christos C. Halkias.: “Electronic
Devices And Circuits”, Tata McGraw-Hill Publishing
Company Ltd. Sep, 2003.
track is of ( ] 25 to 250 Hz) at a speed of (30 to 60
Km/hr). [6] Bolton, w., Programmable Logic Controllefn
Introduction, Butterworth-Heine-mann, 1997.

APPLICATIONS R.GPOINATHAN received his bachelor
of engineering in Mechatronics from SRI
* Real time transport system Krishna college of engineering and
technology ,Anna university Chennai, India
ADVANTAGES ‘ - in 2010 Master of engineering degree in
‘ Manufacturing technology from
» Accident avoidance. Government college of technology-Coimbatore ,Anna
« Human safety. university Chennai, India in 2012 . He is curremtlyesearch
« Quality and accurate service. scholar in the Department of Mechanical engineeri?8G

college of technology-coimbatore, India. Currentlg is
working as an Assistant professor in the departmafnt
Mechatronics, SNS College of technology-coimbatdrelia

B.SIVASHANKAR currently pursuing his
Bachelor degree in B.E Mechatronics at
SNS College of Technology Coimbatore,
Anna university Chennai. Published paper
in the National conference in 2014

VIIl. CONCLUSION

The accidents are avoided at places where thace isi)
person to manage the railway crossing gates. Herese the [j&
stepper motor to open and close the gates autatiatichen
it rotates clockwise or anticlockwise directiondperate the
gate automatically. When the train arrives in atipalar
direction the vibration sensor senses and generates
appropriate signal, then at the same time the PidUiges
certain output signal to the stepper motor tafiam. When
the signal from PLC is sent to the stepper mobtates to
function open/closes the gate according to theasigutput
from sensor.
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