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Abstract- Anaerobic Digestion (AD) is a biological process that happens naturally when bacteria breaks down organic 
matter in environments with little or no oxygen. It is effectively a controlled and enclosed version of the anaerobic 
breakdown of organic waste in landfill which releases methane. This project totally concern with digester plant and its 
automation in order to minimize labor cost and eliminate the hazards level. The automation is minimize the time require to 
monitoring the plant. There are many sensors are used for automation in digester plant such as limit switches, pressure 
gauge, solenoid valve, temperature sensor and ph detector . these all sensor is connected with plc(programmable logical 
circuit).the Plc monitor all the process automated whenever the signal get to it. And basically the process can monitor a 
single man, without affecting the plant, and its process. 
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I. INTRODUCTION 
 
The production of biogas using anaerobic digestion 
process is considered as one of the most promising 
energy recovery technologies. Unlike aerobic 
digestion, anaerobic digestion is characterized by a 
lower energy consumption and biomass growth. In 
addition, biogas recovery from anaerobic digestion 
ensures renewable energy source and reduces 
greenhouse gas emission. The automation in digester 
in industry is to maximum use of waste water by 
recycling on the waste water .so that we can reduce 
the use of fresh water.  To reduce freshwater usage 
and wastewater discharge has become one of the 
main targets of design and optimization of process 
systems. The process occurs in four stages and the 
result is several bi-products including biogas and both 
solid and liquid soil amendments.    
 
Hydrolysis - The proteins, carbohydrates, and fats are 
broken down by bacteria into amino acids. 
Acidogenesis - The amino acids are transformed by 
acidogenic bacteria into short chain volital acids, 
ketones, alcohols, hydrogen, and carbon dioxide. 
Acetogenesis - The remaining acids are transformed 
by acetogenic bacteria into hydrogen, carbon dioxide, 
and acetic acid.          
Methanogenesis - The hydrogen and acetic acids are 
converted by methanogenic bacteria into methane gas 
and carbon dioxide. 
 
Digester Operation Beneficial use of this digester gas 
can provide the benefits of reducing carbon emissions 
and reducing energy requirements.  
 
The anaerobic digester plant is suffering from many 
problems such as over flow of molasses from the 
digester tank. In these case, the molasses is feeding to 
the digester is more than the capacity. therefore the 

extra amount of the molasses is swap out to over flow 
tank. the over flow is problem which can be minimize 
by this project and its study. Anaerobic digester plant 
is having a major problem that is blast of the floating 
dome due to blockage of the discharge pipe or 
containing the methane gas beyond limit. this blasting 
phenomenon is also overcome by automation in zero 
liquid discharge .there are  several problem which can 
be eliminated by this project. 
 
1)Material and Method:- 
 
1.1  Study area:- 
The research site is purti sugar and power limited, 
bela,, Nagpur .this plant spread in an area 200acres 
,and its capacity to produce methane gas 1000m³ per 
day. the capacity of the digester is  180/day molasses. 
this plant produce 24.45mw electricity by using 
methane gas which getting from the digester and also 
use some quantity of coal.  In this visit we realized 
the actual problem of the digester plant and we 
seeking the ideas related to the working of the 
digester plant.  
 

 
solenoid valve-1= at inlet port of digester. 
solenoid valve-2= at outlet of gas of digester. 
solenoid valve-3= at inlet port of gas storage tank.  
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Working:-    The study of automated digester plant, 
there are three major component are used i.e. digester 
tank receiver and PLC. Basic operation of digester is 
for producing methane gas and send to the receiver 
the working principle of PLC is to control all the 
sensor and instrument which is mounted over the 
digester tank and receiver for their specific 
application. The sensor and instrument used in 
automated plant is flow control valve, level indicator, 
temperature sensor , limit switches and pressure 
gauge. This instrument is connected with PLC 
therefore the on/off condition of the valve is control 
by PLC. 
in the working operation of digester plant , the 
molasses in entering in the digester tank through the 
solenoid valve-1 and molasses is decompose in the 
digester tank in an absence of oxygen. the rate of 
decomposition is increases by adding line and cow 
dunk with the molasses in the digester tank .near 
about 2-3 days is required for producing the ch4 gas 
from decompose molasses after 24 hour to 36 hour 
the ch4 gas is form .and is passes to receiver tank. 
through the solenoid valve-2 and  solenoid valve-3. in 
normal working condition solenoid valve-2 and 
solenoid valve-3 is always open. the receiver tank is 
formed with two component i.e. float and dome. The 
float in mounted over the dome in such away that the 
float able to move in vertical direction as the CH4 gas 
is entered. Therefore the vertical motion of the float is 
directly proportional to the CH4 gas is entered into 
the receiver. 
 
II. PROBLEM STATEMENT AND 

REMEDIES 
 
As the visit of the purti sugar and power limited 
placed at bela sonegaon, Nagpur. First Problem was 
found that the pipe by which methane gas is 
transferred from the receiver to the boiler is chocked 
and the other problem is that rate of production of 
methane gas is higher than the requirement in the 
boiler house. in such case ,the receiver is carrying the 
methane gas beyond the limit .the limit switch is 
placed over the receiver tank at just before the 
abnormal condition .as the float is moved upward 
beyond the limit and came in contact with limit 
switch .the limit switch is actuated as the float came 
in contact. The limit switches send signal to the PLC 
and PLC give the feedback to the Solenoid Valve-1, 
2, 3 and then all the Solenoid Valve is immediately 
closed .therefore, the inlet of the CH4 o the receiver 
tank is stop and flow of the molasses to the digester 
will be stop. Hence the blasting of the receiver tank is 
avoided. 
2nd problem was found that flow rate of the molasses 
is grater than the rate of production of methane gas 
and the pipe between receiver and digester is chocked 
in such condition the level indicator is mounted in the 
digester tank. the level indicator indicate the 
maximum and minimum level .if the level of 

molasses will increase then the level indicator will be 
actuate and it send the signal to PLC. then the PLC 
giving the command to Solenoid Valve-1. And the 
Solenoid Valve-1 get off. Therefore the overflow of 
molasses from the digester is avoided. 
 
Flow diagram of process 

 
III. INSTRUMENTATION 
 
3.1) Proxy sensor:- 
A proximity sensor is an electronic proximity sensor, 
which detects metallic objects without touching them. 
The sensor consists of an inductive loop. Electric 
current generates a magnetic field, which collapses 
generating a current that falls asymptotically toward 
zero from its initial level when the input electricity 
ceases. The inductance of the loop changes according 
to the material inside it and since metals are much 
more effective inductors than other materials the 
presence of metal increases the current flowing 
through the loop. This change can be detected by 
sensing circuitry, which can signal to some other 
device whenever metal is detected. . An inductive 
proximity sensor has four components; The coil, 
oscillator, detection circuit and output circuit.  
It basically comprises an oscillator whose windings 
constitute the sensing face. An alternating magnetic 
field is generated in front of these windings. 
Composition of an inductive proximity sensor 
Detection of a metal object when a metal object is 
placed within the magnetic field generated by the 
sensor, the resulting currents induced form an 
additional load and the oscillations cease. This causes 
the output driver to operate and, depending on the 
sensor type, a normally open (NO) or normally closed 
(NC) output signal is produced. 

 
Fig- proxy sensor 

 
3.2) Solenoid Valve:- 
Solenoid valves are electrically actuated mechanical 
systems that control the flow of substances like 
liquids and gases. 
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Solenoid valve working:- 
A solenoid valve has two main parts: the solenoid and 
the valve. The solenoid converts electrical energy into 
mechanical energy which, in turn, opens or closes the 
valve mechanically. In solenoid valve consist of eight 
part such as valve body, coil, plunger, inlet port, 
spring, outlet port, lead wire, orifice. The valve 
operated by electric interfaces to allow for easy 
control. when the electric signal get to coil then the 
coil get energies and plunger move to downward 
direction and flow path of liquid get closed, and when 
the signal or current of the coil get disconnect then 
the emf induce in a coil is negligible. in the absence 
of emf  the plunger get back original position by the 
spring connected to the plunger. A spring may be 
used to hold the valve opened or closed while the 
valve is not activated. 
 
3.3) Thermocouple:-  
The basic principle of thermocouple is that when two 
dissimilar metal wires are joined to form a complete 
electric circuit, and the two junction are maintained at 
different temperatures, an electromotive force is setup 
due to the algebraic sum of: 
1) An effect developed between two dissimilar metals 
placed in contact which is known as seeback effect. 
2) an emf developed between the two ends of a 
homogeneous wire when one end is heated, which is 
called the Thomson effect. 
The above said principle is used to form 
thermocouples and to measure the high temperatures 
as in furnace. In this, the junction which is kept at hot 
source is called hot junction and the junction at which 
the emf produce, is measure is called cold junction. 
the magnitude of the emf depends on the temperature 
difference of the junctions and the metals used. a 
simple thermoelectric pyrometer is shown in fig 3.3.1 
 

 
Fig-3.3.1 

 
 

The thermocouple work on the two main law:- 
a) Law of intermediate metals.:- Insertion of an 
intermediate metal into a thermocouple circuit will 
not affect the net emf, provided the two junction 
junctions introduced by the third metal are at identical 
temperatures. The arrangement shows fig 3.3.2. 
b) Law of intermediate temperature :- it state that ,if a 
simple thermocouple circuit develop an emf 
(electromotive force) e1 when its junction are at 
temperature T1 and T2,and an emf e2 when its 
junctions are at temperature T2 and T3, then it will 
develop an emf, e1+e2, when its junctions are at 
temperature T1 and T3.  
In Thermocouple materials is used commonly are 
copper, iron, platinum, rhodium, etc like alloy 
constantan (60%Cu+40%), chromel (10% 
Cr+90%Ni),Alumel (2Al,+SONi+balance Si and  
Mn) .  
The measurement of emf (electromotive force) is 
briefly explain here, the emf produced in a 
thermocouple circuit is measured by the help of a 
millivoltmeter or by a potentiometer. The 
arrangement to to measure the emf by potentiometer 
is same, except for millivoltmeter is replaced by a 
potentiometer. This consist essentially of a moving 
coil mounted between the two poles of a permanent 
magnet. 
 
IV. PLC (PROGRAMMABLE LOGICAL 

CONTROL)  
 
Figure shows the basic internal structure of plc. its 
consist of essential component of cpu ,memory and 
input/output circuitry .the cpu controls and processes 
all the operations within the plc . it is supply with a 
clock with a frequency of typically between 1 and 8 
mhz. this is frequency determines the operating speed 
of the plc and provides timing and synchronization 
for all element in the system .the bus system carries 
information and data to and from cpu, memory and 
inputs and outputs units. There are several memory 
elements: the system ROM to give permanent storage 
for the operating system and fixed data.ram for the 
user program and temporary buffers store for the 
input and output channels. The program in the RAM 
can be change by the user .however, to prevent the 
loss of the program when power supply is switched 
off. a battery is likely to be used in the plc to maintain 
the RAM, contains for a period of time .the input 
output units provides the interface between the 
system and the outside world. Programs enter into the 
inputs /outputs unit from the panel which can vary 
from small keyboard with liquid crystal display to 
those using a visually display units with keyboard and 
screen display. 
Level indicator: - level indicator use for the sensing 
the level from the tank. In the level indicator have 
two electrode one electrod place at maximum level of 
the tank and other place at the minimum level of tank. 
When the level of the tank is increse then the 
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electrode get actuated and send the signal to the PLC 
and plc again send the signal to the intake valave of 
diagester,hence the inlet flow get off. 
Result:- The result extracted from our project is to 
avoid the overflow of digester mollasis as well as 
explosion of gas reciver tank. 
 
CONCLUSION 
 
 From the experiments it appeared to be possible to 
minimize the operating time of process such as on/off 
valve, pressure, temperature checking, Ph checking, 
etc all the parameter can control a single man at from 
his seating station. The automation also reduce the 
manpower, due to which accident probability is 
reduces. 
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