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Abstract: 

Oil and Gas Drilling rigs are employed to explore the Hydro Carbons from sub surface reservoirs where depth ranges from 2000 

to 9000 meters which involves equipment handling high pressure and high temperature flu ids and hazardous working conditions. 

Rotary table is involved in Drilling rigs which are used to turn the drill stem and support the drilling assembly which makes it one 

of the main equipment in the oil drilling process. It Consist of a Bevell gear arrangement to create the rotational motion an d an 

opening into which bushings are fitted to drive and support the drilling assembly. It is used to rotate and there by the casing pipes 

are drilled to the sub surface of the Earth. It is run by a high torque DC motor to obtain varying speeds. The Objective of our 

project is to stop the rotary table by using a two way valve and Compressor. It is used to handle the rotary stopper without any 

human interference. With the implement of our project Workforce required is reduced, Time taken for stopping the stopper  is 

reduced. Mechanical parts are used here for driving operation.  
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I. INTRODUCTION 

 

The first oil wells were d rilled about thousand years ago. In 

modern era, the exp loration and production of oil is known as 

upstream sector. An oil rig is a large plant equipped with 

machinery to extricate oil from subterranean water body for oil 

and natural gas. It can be a land based structure or a marine 

based structure. The first rotary type oil rig was developed in 

1902 which was powered by steam engine used cable 

equipment for drilling. The oil rig built on land is called  

onshore drilling and oil platform built on water is called  

offshore drilling. Drilling rigs is the best equipment for drilling 

oil with high efficiency. Drilling rigs can be used for extract ion 

of minerals from sub terrestrial surface for geological studies 

and installation of underground tunnels and utilit ies.  

 

There are basically three types of oil rigsthat are small, 

medium and large sized. Small and medium sized are mobile 

and used mainly for geological researches. Large sized rig is 

for drilling ground through thousands of metres using casing 

annulus for removing the cuttings of sediment part icles . The 

main components of a drilling rig are mast & substructure, 

hoisting system, diesel, power system, rotating system and 

circulat ion equipment.  Hoisting system of a drill rig is derrick, 

block system and draw works. Derrick is the base structure 

which holds all components of a rig
[3]

. 

 

The power for the whole rig is supplied by the diesel engine 

which is coupled to the alternator for converting mechanical 

energy into electrical energy. Rotary system consists of rotary 

table or turn table which is a mechanical device in drilling rig  

used for providing rotational force to the drill bit. In circulat ion 

system, mud pump is a component whose purpose is to 

disperse fluid down to the drill string and then back to the 

annulus under high pressure
[2]

. The E1400 type of rig is a 

contemporary equipment is built by pioneer BHEL with drill 

depth capacity up to 4900 metres. 

 
Figure.1. Drilling Rig 

 

II. DRILLING PROCESS 

 

Initially the surface is drilled down to 200m depth where the 

oil is located and the casing is inserted in the hole. The cement 

is moulded between the outer casings and bore hole to prevent 

the sliding of mud inside the drilling hole. The draw line from 

the draw works are wounded on the pulleys of the travelling 

block. The travelling block holds the swivel and Kelly which  

can be lifted and lowered with the help of draw works. Kelly is 

a hexagonal cross sectional pipe through which the mud fluids 

are passed. When power supplied to the rotary table the torque 

is transmitted from the rotating table to the Kelly bushing. It 

gives pressure on the drill bit to penetrate through the rocks. 

The fragments that present inside the drilling hole is taken to 

the surface by mud flu ids
[1]

.  
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Figure. 2. Drilling Process 

 

III. EXIS TING S YSTEM  

  

The rotary table consists of handle and ratchet mechanis m with 

a positive handle lock mechanism on both the end. The handle 

can be moved both in either left or right direction based on our 

need. When motor starts to rotate, the hub gets rotated which is 

connected to a gear pump? The brake is placed on the top of 

motor hub is to stop the motor. Gear pump is connected to 

rotary table shaft with the help of chain block. The shaft starts 

to rotate in clock wise direct ion. When the lock handle moves 

towards the right side, the rotary wheel gets locked and it does 

not allow the rotation in both direction. The handle lock 

process is used for locking rotary table rotation. In order to 

lock the handle we need three workers they are driller, operator 

and conveyor
[6]

. If the driller gives command to the operator , 

the operator then locks the rotation of the rotary table by 

moving the handle to the right side and then conveyor has to 

see the lock whether it is perfectly engaged or not and then he 

has to confirm the operation and pass on the message to the 

driller. When the lock handle moves towards the left side the 

rotary wheel gets locked and does not allows to rotate in one 

direction and it can move freely in the other direction. When 

the lock is in its centre position i.e when it  is not locked  in  

right side or either in the left side then the rotary disc will 

move freely. This is the basic working of the Rotary wheel in a 

Rotary table.If the operator locks the rotary wheel improperly  

then the drill bit which is placed will automat ically changes its 

position and changing the direction of drilling.   

 
Figure.3. Existing System 

 

IV.PROPOS ED S YSTEM 

 

The Proposed system mainly consists of the following parts the 

Air Compressor, two way valves and the pneumatic cylinder. 

The working mainly depends on these three parts. When the 

valve of the compressor is opened the air from the compressor 

reaches the two way valve. The valve used in the process is 

two way valve it consist of one input and one output valve, 

three different position can be attained in this valve either the 

handle can be in the centre position or the left position or the 

right position based on our need to lock.  

 

 
Figure.4. Proposed System 

 

When the two way is pushed forward air enters into the 

cylinder and the piston starts to extract inside the cylinder and 

it gets locked into the groove and rotary wheel cannot be 

moved in both the directions
[5]

. When the two way is pushed 

backward ward air leaves the cylinder and the piston starts to 

move from the cylinder and it gets locked into the groove and 

rotary wheel locked only in one direction and can be moved 

smoothly in the other Direction. The spring which is placed on 

both sides. When the valve is released the spring helps to bring 

back the clock to the neutral position and allows the rotary 

wheel to rotate. In this process it requires only one worker that 

is driller. The driller controls the locking system of the rotary 

table by using the two way valve. When the driller feels he has 

to stop the process he himself can do it without having the help 

of the conveyor and operator. Work load of the workers can be 

minimized by using this type of locking sys tem in the Rotary 

Table. Major error such as improper handling of the hand lock 

can be reduced by using this  pneumatic rotary stopper. Overall 

handling of the process gets improved. And the drilling 

direction of the drill b it cannot be changed. By using th is 

pneumatic rotary stopper system, we can get accurate pipe 

breaking. 
 

V. DES IGN OF COMPONENTS   

 

 
Figure.5. Rotary Table  

 

 
Figure.6. Lock 
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Figure.7. Handle for Lock  

 

 
Figure.8.rotary Disc During Running Position 

 

 
Figure.9.rotary Disc When Locked On One Side 

 

 
Figure.10.rotary Disc When Locked On Both Sides  

VI. RES ULT AND DISCUSS ION 

 

The pneumatic rotary stopper is mainly used for the pipe break 

out and pipe make up in the drilling well. Drilling operation 

can be controlled easily by the driller h imself and the 

requirement for the workers can be reduced. Drill bit damage 

can be reduced using this method of locking where the locking 

is accurate in necessary times. Mud pumps rotated inside the 

well the table is locked by stopper. The efficiency and 

reliability of these brakes are high when compared to the 

braking which is offered  by the human effort. Th is pneumatic 

rotary stopper can be easily implemented since it uses some 

basic mechanical parts which are available in every industry. 

 

VII.CONCLUS ION 

 

The design modification of some of the features in existing 

Rotary table has been modified. The comparison between the 

two systems summarises that the new system proposes higher 

efficiency by minimizing the effective parameters such as 

labour, maintenance cost and is more compact. The modified  

design shows that the Pneumatic lock is within the designed 

limits.  Overall, the new system carried out for Rotary table in  

Oil Rig with the required features has been evaluated. 
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