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Abstract: 

In industries mostly pneumatic valves are used. These valves operate using air pressure, To supply this air pressure we need a 
compressor. Usually due to the large volume of air needed most of the industries use screw compressor which operate on a relay 

bases system. The relay based system has a lot of disadvantages like complex circuitry design, difficult troubleshooting, and since 

relay is a mechanical device, It takes some delay to switch from off state to on state. Using PLC we can eliminate these 

disadvantages and the major advantage of using a PLC is that, It can be monitored using SCADA on a computer 

  

Keywords: Automation, Compressor, PLC, SCADA 

 

I.           INTRODUCTION 

 

The screw compressor casing houses two screw-

type rotors, mounted on ball and roller bearings. The female 
rotor is driven by the male rotor, which is driven by the 

motor through the gearbox. The male rotor has four lobe and 

the female rotor six flutes. Thus, the male rotor revolves at 1 

1/2 times the speed of the female rotor. As compression take 

place in the entire lobe – flute spaces, pulsation – free air 

delivery is ensured. Injected oil, mixing with the air, 

lubricates the rotors and seals between the rotor tips and 

casting, this increase the efficiency. The oil also absorbs 

compression heat. The operation of the unit is governed by 

an air pressure switch, two solenoid valves a vent valve and 

throttle valve. The instrument panel comprises of an air 

pressure switch a working pressure gauge and an air outlet 
temperature indicator/shut down switch. The latter protects 

the compressor against overheating. 

 

II. PARAMETERS MONITORED 

 

The parameters that have to be kept under control 

are Discharge Temperature, Discharge Pressure, Lube Oil 

Temperature, Lube Oil Pressure, Cooling Water 

Temperature, Cooling Water Pressure, Differential Pressure 

at Air Filter, Differential Pressure at Oil Filter, Differential 

Pressure at Oil Separator, Dew Point of Air at the Outlet, 
Current Drawn by the Motor. 

 

Temperature is monitored using a Temperature 

Switch, Pressure is monitored using a Differential Pressure 

Switch, Differential Pressure is monitored using a 

Differential Pressure Switch.  

 

III. EXISTING SYSTEM 

 

In the existing system, each switch is connected to the input 

of a relay. When the switch closes or opens depending on 

the type of switch used, The relay energizes or de-energizes. 
The output of each relay can be used to energize another 

relay or can be used to enable certain outputs. For 

monitoring the above parameters and then turning off the 

compressor when the nominal values are crossed, the relay 

circuit is very complex and makes it difficult for 

troubleshooting and also for future developments.  The 

below figure shows a relay based compressor controlled 
system             

 

 STAR DELTA CONNECTION 

 

Most induction motors are started directly on line, but when 

very large motors are started that way, they cause a 

disturbance of voltage on the supply lines due to large 

starting current surges. To limit the starting current surge, 

large induction motors are started at reduced voltage and 

then have full supply voltage reconnected when they run up 

to near rotated speed 

 
WORKING 

This is the reduced voltage starting method. Voltage 

reduction during star-delta starting is achieved by physically 

reconfiguring the motor windings as illustrated in the figure 

below. During starting the motor windings are connected in 

star configuration and this reduces the voltage across each 

winding 3. This also reduces the torque by a factor of three. 

After a period of time the winding are reconfigured as delta 

and the motor runs normally. Star/Delta starters are 

probably the most common reduced voltage starters. They 

are used in an attempt to reduce the start current applied to 
the motor during start as a means of reducing the 

disturbances and interference on the electrical supply.The 

Star/Delta starter is manufactured from three contactors, a 

timer and a thermal overload. The contactors are smaller 

than the single contactor used in a Direct on Line starter as 

they are controlling winding currents only. The currents 

through the winding are 1/root 3 (58%) of the current in the 

line.There are two contactors that are close during run, often 

referred to as the main contractor and the delta contactor. 

These are AC3 rated at 58% of the current rating of the 

motor. The third contactor is the star contactor and that only 

carries star current while the motor is connected in star.The 
current in star is one third of the current in delta, so this 

contactor can be AC3 rated at one third (33%) of the motor 

rating.           
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IV. PROPOSED SYSTEM  

 

In the proposed system, each switch is given to the inputs in 

the PLC and each output of the PLC is connected to specific 

outputs such as indication lamps. Here instead of 

interconnecting the logic between input and output using 

wires, Program is written using suitable programming 

software and loaded into the PLC. The programming 

language used for PLC is ladder diagram, Which unlike 

other programming language is very easy to learn. PLC has 

two ports for communication. The USB port is used for 

transferring program To/From PLC. The RS232 port is used 

for communicating with the SCADA software on the 

computer. For communicating with SCADA an I/O server is 

required. For OMRON PLC, The I/O server is called as 

OMRON HOSTLINK  

 

VI.PLC 

 

Some commonly used PLC’S are OMRON, 

HONEYWELL, SCIEMENS. The PLC which is cheap and 

also serves the purpose well is the OMRON CP1E-N30 

PLC. This PLC has memory for storing the program; The 

memory is even capable of storing the output of a input 

device. The CP1E-N30 PLC has 18 digital inputs and 12 

digital outputs, which is enough for automating a 

compressor. The supply voltage for the PLCis 110-

240V(ac). The PLC input accepts 24vdc and gives an output 

of 24vdc. The output devices used in an industry has an 

operating voltage of greater than 24v. Because of this the 

output of the PLC is first connected to a relay. The relay has 

3 contacts normally open contact, normally closed contact. 

 
 

 V. SCADA DIAGRAM 
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ADVANTAGES 

 Wire connection is decreased 

 Smart working 

 Whole plant can be viewed virtually  

 Speed of operation is high 

 Man power is reduced 

 Human error is reduced in controlling 

 

VII.CONCLUSION 

Thus in this proposed system we have used a PLC to 

automate the process and SCADA to monitor the process. 

The combination of PLC and SCADA provides an effective 

way to operate the compressor. It overcomes many 

disadvantages in a relay based system and it increases the 

safety and efficiency of the compressor by turning off the 

compressor incase of any abnormalities , Thus protecting 

the compressor and increasing the life of the compressor  
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