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Abstract— With the development taking place for the 

electrical cable durability and life span in practical world the 

PVC insulated cables are losing its importance which in fact 

have many drawbacks. There are many other types of 

insulators which are usually wound around the conductors 

with lesser drawbacks than PVC insulators. In order to over 

all that factors now the cables are being insulated with Cross-

linked Polyethylene (XLPE) insulator which has higher 

power rating and higher short circuit rating, higher 

emergency overload factor with a better withstanding 

capability towards the naturally occurring calamities. The 

process of insulation is carried out with the help of Extruder 

machine which is controlled by PLC controlling system. The 

controlling action is completely under the PLC controller. 
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I. INTRODUCTION 

An electrical cable is the one which constitutes and assembly 

of one or more conductors with the insulation around it and 

with protective covering and assembly protection. Cables are 

the transmitting medium used for supplying electric power. 

By this functionality the cable should be in a good condition 

to overcome the obstacles which might occur during the 

operation. In the early stages of cables the insulation was 

carried out with the Poly Vinyl Chloride (PVC) insulation 

material. The flexibility of the cable can be improved with the 

stranding mechanism where the conductors are twisted or 

braided together which results in larger wires which are more 

flexible. Concentric binds adds extra flexibility.  Cables are 

the transmitting medium used for supplying electric power. 

By this functionality the cable should be in a good condition 

to overcome the obstacles which might occur during the 

operation. In the early stages of cables the insulation was 

carried out with the Poly Vinyl Chloride (PVC) insulation 

material. Even though the cables insulated with PVC or other 

insulating materials the life of the cable is deteriorated and in 

order to overcome a special insulating material called XLPE 

came into existence. 

PLC is the controlling unit employed for the system 

to operate, PLC stands for Programmable Logic Controller 

where in the logical operations constitutes for the system to 

function with the logics giving out the required output signals 

for the devices which performs the required action for the 

system. PLC controlling system has many advantages over 

controlling systems. Coming to extruder machine the 

mechanism is set to be continuous in process with all the 

controlling actions are regulated with the requirements for the 

extruder to insulate the XLPE over the conductors. The 

control panel of the machine is controlled by the PLC control 

system in which the actions for the extruder to eject the 

molten insulate and diameter of its insulation is also 

controlled with the help of control panel automation. 

Extruder machine is a manufacturing process has 

high-volume in which the raw material in the form of plastic 

granules is melted and leading to a continuous profile. The 

granules are fed to the barrel of the extruder with the help of 

Hooper. Now the granule is gradually melted due to the 

mechanical energy produced by the screws and extrude at the 

end. 

II. BLOCK DIAGRAM 

 
Fig. 1: Block Diagram of Working Process 

It is clear that from the above block diagram shown how the 

process would take place during the process insulation of 

XLPE insulator over the conductors. The motor starts running 

in clockwise direction when it supplied with the power for its 

running, then to the motor gearbox will connected such that 

this unit provides the screw to have the correct forward 

movement. In the mixer the XLPE granules will loaded and 

the colored granules such as black color the main quantity 

while compared other noted colors which are used. These two 

color granules will be mixed thoroughly and pumped into the 

Hooper with the help of vacuum pump. The main mechanism 

takes places with the help of the screw barrel in which the 

granules will be melted to the molten state.  The controlling 

action will be carried out within the PLC control panel where 

in the operator is allowed to set up the initial setting such as 

heating temperature, diameter of the extruded insulator at the 

die zone. The insulation cables will be moved in the 

perpendicular direction with respect to the die so that the 

process of insulation takes in a better way for operation. 

The Hooper gets the continues supply of granules 

until the process of insulation is completed. The granules is 

intake is carried with the vacuum pump in which it functions 

when it is placed in the drum with granules at the bottom of 

it, then it automatically moves the granules into the mixer. 

The processor begins when the target temperature is 

picked up and it continues until the end with the intension 

such that   the process will get finished with better accuracy 

in the insulation. This PLC control gives the accurate 

insulation throughout the cable and the quality will be top 

notch. 
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III. EXTRUDER MACHINE DETAILS  

The extruder machine which was studied was having 100 mm 

diameter (Screw size). The outlook of the PLC controlled 

extruder machine with 100mm diameter is shown in the Fig.1 

below 

 
Fig. 1: Extruder machine (100 mm diameter) 

A. Product Details 

 Model NO:  GEM 100mm 

 Certification code: CE, ISO 

 Heating System method: Electric 

 Mould Life span: 300,000-1,000,000 shots 

 Usage purpose: Extruding 

 Motor used: Germany-Siemens 

 Inverter used: Siemens 

B. Specifications 

Machine model ZH-WF-100 

Pay-off bobbin size(mm) 640-900/1800 

Screw diameter(mm) Φ100 

L/D of screw 35:1BM type 

Extrusion capacity(kg/hr) 450 

Main unit power 80HP 

Wire speed(m/m) MAX300 

Table 1: Specification of extruder machine used 

C. Spare Parts Brands 

 Motor:  Siemens 

 Inverter: Siemens 

 Temperature Control Meter: Japan LHC 

 Auxiliary Relay: Japan Omron  

 Ammeter and Voltmeter: Taiwan Risesun 

 Indicator, Switch and Button: Taiwan TEND  

 Contractor: Taiwan  

The extruder machines are available in different screw 

diameter types with the functioning being the same 

irrespective of the machine used for the insulation process 

and coming to 100 mm diameter it gives better screwing 

movement. 

IV. XLPE CABLES 

 
Fig. 2: Cable 

XLPE cables gained importance with the advantages it has 

for the cable usage. In Fig. 2 the XLPE cables with three cores 

of conductors outlook is shown below. 

A. Technical Advantages of XLPE Cables 

1) Higher power rating, higher short circuit rating, higher 

emergency overload rating during the operation. 

2) Longer cable life throughout  

3) Higher insulation resistance (1000 times more than that 

of PVC) for better performance 

4) Higher resistance to moisture (100 times more than that 

of PVC) most important parameter 

5) Best resistance to surge currents which might occur 

during natural calamities. 

B. Commercial Advantages 

1) Requires less size of cable trace and lighter support 

which will reduce the size 

2) Lower lying cost during the laying process.  

V. INSULATION PROCESS 

The process of XLPE insulation is showed with the help of 

Fig.3 below 

 
Fig. 3: Insulation Process 

The extruder machine 100 mm drive screw is used 

for the insulation of XLPE insulator. The colour of the 

insulation depends on the customer requirement. Now the 

Plastic raw materials which are in granule shape are loading 

into the HOPPER where it stores the pellets. 

When the machine is switched on, the pellets will 

travel to the feed throat due to gravity. The die of the extruder 

machine is shown below in the Fig.4 which shows the 

insulation of the conductor. 

 
Fig. 4: Die part of machine 

With the reduction of size it results in shear heat 

which leads the granules to melt and turn out to molten state. 

The molten state of the insulator when it reaches the die part 

of the machine, the conductor to be insulated will be rolled 

across the die in perpendicular direction against the die before 

it is straightened by the bearings to get the required size. 
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Now after the insulation the cable will be passed 

over the cold water which is straight after the insulation to 

reduce the heat in the insulated cables. After that the cables 

will be rolled over the drums for commercial purpose. The 

overall process of cable manufacturing is shown in the Fig.5  

 
Fig. 5: Overall manufacturing process 

The rotating screw is mechanical driven with the 

help of motor and gear box. When the screw rotates the raw 

materials will move in forward direction. When it moves 

along the screw channel the depth between the barrel and 

screw will be reduced. 

The method in the insulation for three core cables 

and underground cables with the help of XLPE cables is same 

but the extruder machine used will be of other type with screw 

diameter varying. 

VI. OPERATION OF CONTROL PANEL 

The complete control of the machine is done with the help of 

a PLC based control system with an integrated operator 

consol on the panel displaying all relevant operation 

parameters and providing all necessary control elements for 

controlling the operation of the different components of the 

machine. The given Fig.6 shows the control panel of the 

extruder machine. 

 
Fig. 6: Control Panel 

Once the granules loaded into the Hooper, the 

Heating control unit has to be rest to the optimum level with 

the machine coding adjustments. The diameter for the 

insulation at different stages is also adjusted in the control 

panel. 

VII. CONCLUSION 

It is evident that cables with XLPE insulator have a higher 

life span when compared with other insulated cables. As the 

days are passing the XLPE cables are in daily today practice. 

The process of insulation with the help of PLC controlled 

system gives the better output without wasting any unwanted 

time and leading the overall process to be automated with 

occasional inspection by the operator.  Cables with these 

advantages have to be used in all the practical applications. 
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