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ABSTRACT 

 Automation has become a part of everyday industry nowadays as it reduces man power and improves the 

efficiency of the system. This paper enables the engineer to automate the molasses feed control of the Konti machine 

(Continuous centrifugal machine) using PLC. The Konti machine separates the sugar and molasses from the feed. When 

the Konti machine becomes overloaded, the machine drive takes over current and the power factor of the system is 

reduced. To avoid these problems, input of the Konti machine is reduced manually. Due to the manual operations, the drive 

durability is reduced and as a result total production is reduced. Therefore the problem is rectified by implementing 

automation using PLC systems. This system uniformly feeds the sugar and molasses to Konti machine to maintain the load 

current of the Konti drive. 
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INTRODUCTION  

 The physical feature of the induction motor 

enables industries to use it for commercial applications. 

Since it is maintenance free, it is hugely employed in 

process industries. Almost half the energy produced in the 

world is used in electrical motors. In industries, currently 

the sugar and molasses is separated with the help of man 

power. Here the sugar and molasses are sent in a 

continuous manner, this method is known as continuous 

centrifugal method. In certain situation the input of the 

Konti machine rises due to which high pressure is obtained 

in control valve.  

This results in a peak load of the drive leading to 

the fault in the induction motor. This process will reduce 

the efficiency of the motor. The main drawback of this 

system is power factor of the input will decreases and also 

motor winding will get damage. The PLC is used to 

compare the set current value and motor current value and 

it will show the output in the display and it will 

automatically control the valve. Thus, it will limit the load 

to the motor [3]. It will also reduce the over current and 

also it helps in increasing the production. 

Automation can be classified as high and low 

cost automation. For rapid industrial growth in developing 

countries like India, which is basically a nucleus of small 

industries, it is primarily important to put the wheels of 

efficiency of these industries properly geared accelerate 

productivity, to increase profitability and to achieve these 

goals present juncture is low cost automation as high cost 

automation is not within the reach of developing countries. 

Always there is tendency and thirst with human beings to 

develop a better technique in any working process to attain 

or to provide less fatigue and mental stress and more 

comfort to the operators [5].  

There will be always desire to-do things in a 

better, accurate and faster way. The paper “Automized 

Molasses Feed Control In Konti Machine Using 

Programmable Logic Controller” is based on the above 

mentioned facts. 

 

MOLASSES FEED IN KONTI MACHINE 

 Blackstrap molasses is the one that has dark 

brown viscous nature. A blackstrap molasses should 

contain 40% and above sugar content. Also the water 

content of molasses that are employed in industries is 

estimated to be at 20%. Only 12-17% of water is reported 

to be present in the end product. Sucrose, glucose and 

fructose are the common sugars present in the molasses. 

Glucose and fructose make up a large portion of sugars 

that are generally reducing agents. Carbohydrates are also 

produced as a result of alkaline dehydration. In the 

existing method of molasses feed, molasses feed is 

controlled by a controller that has a default set point (say 

130Amps) [7].  

When the motor is run, the process variable from 

the motor load is given to the controller and the controller 

operates the positioned to open and close corresponding to 

the load conditions of the motor. The model block diagram 
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of the existing system is shown below. In this model, the 

molasses is fed by the motor whose output is continuously 

monitored by the ON-OFF controller. The controller, in 

addition displays the process variable of the system. It 

involves manual checking of the process variable and 

actual set point. In case of delayed action, it may cause 

damage to the system.  

 

Figure-1: Manual controlled process 

When the process variable exceeds the set point, 

the operator should regulate the flow of the molasses into 

the motor. If the operator fails to notice, it may lead to 

collapse of the unit [9]. The block diagram for the existing 

model is shown in the above figure. In the proposed 

model, the PID controller is configured by a 

Programmable logic controller that controls the opening 

and closing of the solenoid valve. In this we use PLC as a 

digitally operating device that works by electronic means.      

It uses its programming memory for storage of 

instructions and operations like logic, sequencing, timing, 

counting and arithmetic to control through digital or 

analog modules, various types of machine or process [2]. 

In case of the existing system, it needs a continuous 

supervision of the unit and also increases the installation 

cost.  

PLC CONTROLLED MOLASSES FEED  

When the Konti machine becomes overloaded, 

the machine drive takes over current and the power factor 

of the system is reduced. This will also lead to the damage 

of the motor windings. This is to overcome this drawback, 

we are switching for PLC. The basic block representation 

of the proposed model is shown as follows. 

 
Figure-2: Solenoid valve controlled process 

The sugar and molasses mixture is driven to the Konti 

machine by means of Solenoid valve controlled by PLC. 

In this proposal, there are three different conditions of 

operation. 

(i) PV <  SP 

 

(ii) PV = SP 

 

(iii) PV > SP 

(i) When PV < SP 

When the process variable of the system is less 

than the set point (say 130), the PLC will enable the wider 

opening of the solenoid valve to regulate the process. This 

is done to increase the flow of the mixture to the Konti 

machine. 

(ii) When PV = SP 

 When the process variable of the system is equal 

to the set point, the PLC will stop the solenoid valve from 

further opening. This is performed to prevent the motor 

from getting overloaded.  

(iii) When PV> SP 

When the process variable of the system is more 

than the set point, the system is said to be overloaded. 

Hence the PLC will close the solenoid valve. As 

arrangement of three lamps of different colours such as 

green, yellow and red is setup that intimates the engineer 

regarding the condition of Process variable and Set point. 

If the process variable is less than the set point, the 

controller signals the engineer through green lamp. If the 

process variable and set point are same, it is then signalled 

with yellow lamp. If the process variable is higher than the 

set point, then the red lamp is signalled [1].  

This overload condition stops the motor. When 

the motor is stopped, a timer is activated that will remain 

ON for 10 seconds. If the system fails to restore within 10 

seconds, the timer gets OFF. If the timer is switched OFF 

and the motor still remains in OFF condition, then the 

alarm will be switched ON. The ladder logic for this 

circuit is shown below.     

The output of the model i.e., the characteristics of 

motor output vs. controller output is shown in the figure. 

Here, the controller throws the output always at the set 

point range thereby trying to overcome the damage 

conditions of the rotor windings. 
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             Figure-3: Conditions of operations 

 

 

Tabulation-1Conditions of valve opening 

 

S.No Current(mA) Valve Opening(%) 

1 4                 0 

2 8                25 

3 12                50 

4 16                75 

5 100               100 

 

 

 
 

Figure-4: Motor output Vs Controller output 

 

It is shown from the figure that the controller 

always try to maintain the output in the range of the set 

point. The output gradually increases when the process is 

initiated. And when the set point is reached, the controller 

maintains the output in the same range. 

 

CONCLUSION 

Recent developments in science and technology 

provide a wide range scope of applications of high 

performance AC motor drives in area such as rolling mills, 

chemical process and require speed controllers to perform 

tasks. In this, a system can be operated of 0.5A of 

maximum current but in real time industrial operation 

ampere rating is 150A. Controlling system which could 

able to support for 150A current rating can be used 

industrial automation. 
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