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Real Time Automation Applications Using
Millenium Crouzet PLC

V.V.S.Madhuri*

Abstract : Automation in different real time applications using PLC istested and demonstrated. The controller
employed is Millennium Crouzet PLC. Number of applications like Bottle Filling ; Washing Machine ; spray
paint process ; traffic signal system ; soil irrigation system ; Smart Home With Automatic Door Control And
Water Tank Controller are demonstrated. Electric devices such as DC Motors, Single-phase | nduction Motors,
LEDs, lamps, submersiblewater pumps, solenoid valves etc work according to the command from the control ler
in responseto the designed Ladder Logic/ Functional Block Diagram. The control is designed from the signals
obtained from different types of sensors like proximity sensor, timers, soil moisturizer sensor, LDRs, float
Sensors etc.
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1. INTRODUCTION

Automationin rea time applicationsis encountered by varioustechnologieslike microprocessors; ANN ;
DCS (Distributed Control System) ; HMI ; SCADA ; PLC ; Instrumentation ; Robotics; Motion Control etc.

This paper presentsthe functioning of PL C in above mentioned applications. PLCsareusualy employedin
industria automation. PLC isamicroprocessor used for automation. These controllers are specially designed to
aurviveinharsh stuationsand externd environmental factors. PLC condstsof amicroprocessor whichisprogrammed
inLadder Logic or FBD. PLCswerefirst introduced in late 1960s.

PLCsareintegrated aseither single or modular units such asIntegrated/Compact; Modular; Small; Medium
and Large PL Cs. Some of the manufacturersor typesof PLCs:

* ALLEN BRADLEY (AB) * MITSUBISHI

» ABB (ASEA BROWN BOVER) * HITACHI

« SIEMENS * DELTA

* OMRON * GENERAL ELECTRIC(GE)

* HONEYWELL « MODICON

* SCHNEIDERELECTRIC * CROUZET MILLENIUM PLC.

2.MILLENIUM CROUZET PLC

Crouzet Automationisuser friendly, easy —to —use software. Theseproducts are suitablefor integrationina
widerangeof applications. Thiscontroller enablesthe control and monitoring of machinesor automationinstallations
withupto 50 1/0s. The 12V or 24V DC milleniumincludesavariety of versonsand iscompatiblewith alarge
range of accessories.
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Desertption of XD 26 PLC
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Fig. 1.: XD26 PLC.

Fig. 2. XD 26 on pand board.

The expandableverson X D26 isthemodule employed in applications mentioned here. Figure 1 and Figure 2
show the hardware set up of XD26 PLC. XD 26 PLC can be designed in such away that Digital 1/0Os, analog
inputs and discrete static relay outputsare user choice. The sumof theseinputsand outputsgive 26. The above
figure showsthe XD 26 PLC mounted on apanel board, used for experimental purpose.

3.DESCRIPTION OF CASE STUDIES

Hardwaresetupsaredemonstrated using PL C for thefollowing cases:

1. BottleFilling: Thehardware, referred in Figure 3, showsademondtration of industrial automationand
amed towards achievement of higher productivity, superior quaity of end product, efficient usage of raw
materialsand energy, improved safety inworking conditions.

Single phase Induction motor is used for running the conveyor belt. A VF Driveisused in achieving
required speed for the motor [8], [9]. The conveyor belt rollers are coupled to the motor shaft. The
proximity sensors on the belt are used to stop the movement of the belt when required and opensthe
solenoid valvesfor theliquid flow.

A container kept on conveyor belt isdetected using proximity sensors. Two different liquidsarefilled in
the container using solenoid valves and stirred to obtain amixture. A DC motor isused for mixing the
liquids. Final solutionisfilled inthe container and the conveyor belt startsmoving until it isdetected by a
third sensor. A ladder diagram isdeveloped for the same as explained above and shown in Figure 4.
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Fig. 3. Experimental set up for bottle filling
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Fig. 4. Ladder Logic for Bottle filling
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2. Washing-Machine: A completeautomatic washing machineisdemonstrated usng PLC, asshownin
Figure5. Thisinvolves a split-phaseinduction motor with direction control and two solenoid valvesfor
water inlet and outlet. Regulatorsare used for running the motor in required speeds. Ladder Logic is
developed to execute a sequence of stepswith the above mentioned setup. Sequence of stepslike:
Step 1: water inlet
Step 2: timedelay for soak
Step 3: motorsrotatesforward and reversefor 3 cycles (wash)

Step 4: water outlet opensand closes; inlet opensand closes

Step 5: motor rotatesat adifferent speed for 3 morecycles (Rinse)
Step 6: water outlet opensand closes

Step 7: motor rotatesat ahigher speed inasingledirection (dryer)
Stop.

Fig. 5. Experimental set up for Washing Machine with Internal view.

The Ladder Logic asper the aboveadgorithmisreferred to in Figure 6.

LADDER LOGIC FOR WASHING MACHINE
= = = =

Fig. 6. Ladder Logic for Washing M achine.
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3. Spray Paint Process: Automatic painting of an object isdemonstrated. The object isbrought till the
paint valve onaconveyor belt. The object is detected using a proximity sensor and conveyor belt stops.
The paint issprayed around the object. Therotating motion and pressing/spraying are obtained by DC
motors. Oncetheprocessisdone, sometimedelay isprovided for drying and theconveyor belt restarts,
the object isdisplaced. The Hardwareset up isshowninFigure 7.

Fig. 7. Experimental setup for Spray Painting.

4. TrafficSignal System : Automatic traffic control dong with automeatic street lighting (based on Red
Clock) isdesigned and demonstrated asshownin Figure 8, intwo methods: (i) using timer (ii) using
sensor, detecting traffic dengity. [8]

//’

Fig. 8. Experimental setup for Automatic Traffic Control and Street lighting.
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The programming isdone in Functiona Block Diagram (FBD) referred inthefigure Figure9.
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Fig. 9. FBD for Traffic control
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5. Sail Irrigation System : Automatic water sprinkling systemisdoneintwo methods: (i) using timer and
Red Clock (i) using sensor, detecting soil moisture if reducesbelow a preset vauethe motor of sprinkling
sysem starts/stops. Thehardware set up isshownin Figure 10.
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(a) (b)
Fig. 10. (a) Ladder logic with Real clock for Sail Irrigation, (b) Experimental setup.

6. Smart Homewith Automatic Door control and Water Tank Controller : A smart homeisdemondrated
asshowninFigure 11. Automatic door opening and closing is provisoned with ahuman detecting sensor.
The same techniqueaso demonstrates autometic lighting of the house. Automeatic water tank controller
involves submersiblewater pumping motor and two float sensors.

Fig. 11. Experimental setup for Automatic Door control.

5.HARDWARE SETUP

Theabovedescribed demonstrationsincludethefollowing devicesin their hardware setup.

* Single Phase Induction motor of 1hprating, controlled by aSK Emerson VF Drive. Thedriveissetup in
voltage preset modeto control the speed of motor.

* Low rpmdcmotorsare employed.
* Proximity Sensorsare used for sensing the presence of metalic objects.
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6. CONCLUSON

Applicationslike Bottle Filling ; Washing Machine; spray paint process; traffic signal system; soil irrigation
gysem; Smart HomeWithAutomatic Door Control And Weater Tank Controller are common day to day requirements
we come acrossinred life. Automation of thistype of applicationslead to asmarter way of life. Thecase sudies
demonstrate gpplication of automationinred lifeusng aProgrammable L ogic Controller. PLCsaremore advanced
and economical than other conventional techniques. Many of these requireawide future scopein implementation.
Theseinspirefor thelaboratory study and development in automation.
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