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Due to rotary Table is a part of Rotary System
and in order to declare the function of it and its
position, whole the Rotary System will be
considered first.

The main function of this system is rotating Drill
String and the Bit to dig a hole. The main
equipment of Rotary System from up to down
is:

P 1- Swivel

P 2- Top Drive

kb 3- Kelly

P 4- Kelly Saver Sub
B 5- Rotary Table

[ 6- Drill String

P 6-1 Drill Pipe

I 6-2 Drill Collar
P 6-3 Bit

All the equipment from Swivel to Bit includes of
Kelly, Drill Pipe, Drill Collars exclude of Rotary
Table are named Drill Stem. Fig (1)




{ Fig.(3) Top Drive

An Introduction to

It is a mechanical part that is attached to
Traveling Block by use of a Bail and has three
following applications. Fig (2):

b Support the weight of Drill Stem
Allows the Drill-Stem to rotate

» Provides a pressure-tight seal and passageway
for drilling mud to Drill Stem.

In some of Drilling Rigs especially Off Shore
Rigs, Power Swivel is used that named Top
Drive. The Drillers move Top Drive up and
down but two parallel guide rails, attached to
derrick, support Top Drive and prevent it to
rotate.

A powerful hydraulic or electric motor rotates a
driving threaded shaft. Using of Top Drive
eliminates necessity to Kelly, Rotary Table,
Master Bushing and Kelly Drive Bushing.
Transfer and moving of Drill Pipes is more safe,
fast and easy for drillers by Top Drive.

In a system without Top Drive, in progress of
drilling only one Drill Pipe can be added to Drill
Stem because the Kelly must be always in
contact with Kelly Drive Bushing. But by use of
Top Drive three Drill Pipes can be added to Drill
Stem.

Screwing and Unscrewing of Drill Pipes are
much more easy and safe. Screwing and
Unscrewing of Pipes in Top Drive can be done
directly by use of Tongs. Fig(3)

S



Kelly serves as a passageway for drilling mud
and transmits rotary movement from rotary table
to the Drill Pipe and Bit. Kelly is a rectangular
or hexagonal cross section thick pipe. The
special shape of Kelly let it driven easily and its
smooth outer surface provides a smooth move
through rectangular or hexagonal hole of Kelly
Drive Bushing, when the drillers lower it into the
well. Fig(4)

Kelly Drive Bushing is fixed into a Master
Bushing in Rotary Table and is firmly tightened
when Kelly is driven.

While the Rotary Table rotates, Master Bushing
and Kelly Drive Bushing transmit rotary motion
to Kelly which results in the turning of the Drill
Pipes that are fixed to end of it. According to API
Standard the length of Kelly is normally 40 feet.

Forged square and hexagonal kellys

Top Upset with
l Left Hond
=S Connection

L
Cwerall

length A A
B W C
¢ Q)

Bottom Upset with
Right Hand
Connection

- Lower Kelly Cock

This Ball Type safety valve located below the
Kelly and above the Kelly Saver Sub. Fig (5)
The primary purpose of this valve is to prevent
flow up of the formation fluid when the well
kicks and the Drill String is in the well. This
valve has a special wrench that shall be always
accessible ina certain place on the Rig Floor.

A secondary use of the Lower Kelly Cock is to
prevent the loss of mud from the Kelly while
making a connection.

-Upper Kelly Cock

If the Drill String is in the well and the Lower
Kelly Cock not in access, another typical safety
valve is located upper most of Kelly that named
Upper Kelly Cock. Fig (6)

L Blind Nut Key
Junk Ring-Male
Retainer PL Ser.
Valve Body
Retsiner Plale
Lowar Sub
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A Sub is located below the Lower Kelly Cock
and connected to new Drill Pipes that add to
Drill String. The function of this Sub is to
prevent wear on the Lower Kelly Cock's threads,
otherwise frequent screwing and unscrewing of
Drill Pipes will damage the threads of Lower
Kelly Cock. The cost of Kelly Saver Sub is much
less than Lower Kelly Cock.

In fact the name of Rotary Drilling is derived
from Rotary Table. Fig (8)

A conventional Rotary Rigs uses a conventional
Rotary Table Assembly. This assembly is a
rotating machine located into a rectangular steel
box.

An Introduction to
RotaryTaple .

This assembly has an opening in the centre for
the Kelly and Drill Pipe. The main parts of this
complex are the Base, Turntable (also called
Rotary Table) and the Master Bushing. It also
has a drive shaft assembly, a Drawworks
sprocket and a Drive Shaft sprocket and also a
Chain. Usually whole the steel box and the
equipment in it called Rotary Table. Fig (9)
Rotary Table has two main functions:

1- In drilling, it rotates and transfers turning
torques to the Kelly and finally to the Drill
String. '

2- When drilling is stopped, it suspends (hangs)
the weight of Drill String when Slips (steel
wedges with gripping Jaws) are set in Rotary
Table. Fig (10)

During drilling, the driller controls the direction
and speed of rotation. Once the bit is on bottom
of well, the rafgry is turned clockwise or to the
right. Based on the type and size of the Bit,
formation and other factors the turning speed
can be adjusted from 20 up to 200 Rpm.

When drilling stops the crews put the Slips in the
Rotary Table to suspend the Drill String. By
suspending Drill String, Making Up or Breaking
Out the Drill Pipe is possible.




Fig.(8) Rotary T

DRILL PIPE
e

TAPERED BOWL

o

g.(10) The Slips Hold the Drill String
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As shown in Fig (9) when the driller engages the
rotary assembly, power from the Drawworks,
compound or any other power source transferred
through the Rotary Chain to Drive Shaft
Sprocket. The other end of Drive Shaft is a
Pinion which isabeveled gear.

This Pinion is meshed with a Ring Gear
connected to Rotary Table. Turning of Pinion
causes the Ring Gear, Rotary Table, Master
Bushing and finally Kelly rotate.

In mechanical Drilling Rigs the power required
to Rotate the Drive Shaft is supplied by
Compound, a diesel engine or in electric Rigs by
an electric motor. In Some Workover Rigs this
power is supplied by hydraulic motors.

It should be noted that using of Top Drive in
Land and Offshore Rigs changes the role of
Rotary Tables as an alternative for Top Drives.
Rotary Tables are available in a wide range of
capacity from 100 to 1,300 Tons static load and
with openings from 11.5 up to 60.5 inch for all
kinds of Rigs. These Rotary Tables are usually
equipped with two front and one reverse gear
box. Based on model and application of the Rig,
The transferred torque by these tables is up to
60,000 ft-Lb.

Drill String consists of Drill Pipes, special thick
walled pipes that named Drill Collar and Bit.

The major part of the drill string is composed of
Drill Pipe. Drill Pipes are aluminum or steel
made hot-rolled, pierced, seamless pipes that
used to transfer rotating torque and Drilling
Fluid to Bit. Fig(11)

Drill Pipes, are specified by their outside
diameter, weight per foot, steel grade, and range
(length). Usually lengths of Drill Pipes vary
between 18 to 45 feet, without Tool Joints.

An Introduction to
[RotaryTable

Tool Joints

The threaded ends of Drill Pipes are called Tool
Joints. In fact these Joints are separate threaded
parts that welded to end of Drill Pipes.

If the outer surface of Tool Joints is threaded it
called Pin and if inside called box.

In connection of Pipes the Pin tightened inside
ofthe Box. Fig(12)




Drill Collars are heavy and thick walled Drill
Pipes that used at end of Drill String to apply
weight on Bit. This weight pushes the Bit to
bottom of well and cause to dig the formation.
Collars prevent the Pipes fold or bend during
drilling. Due to more weight of Collars the Drill
String move perpendicular and dig the well
more direct. Besides, Drill Collars help the Bit
digs the new well in the direction of old well.
The length of Drill Collars is 30 to 31 feet and
due to their wall thickness haven't any welded
tool Joints but they have Pin and Box on their
ends. Fig(11)

The weight per foot of Collars varies between 16
to 379 Lb-Ft.

Bit is connected to end of Drill String and by
rotation of'it, cut or dig the well formation.
Roller Cone Bits have some steel cones that
engaged with the formation when they spin due
to Bit rotation. Mostly the Bits have three cones.
Fig(13)

The manufacturers of Bits cut some teeth on the
cones or insert hard cutters, made of tungsten
carbide, on them.

The rotation of bit into the well is not a smooth
motion but is fluctuating and named Slip Stick.
Due to long length of Drill String its behavior is
like a torsion spring and cause a fluctuated turn
of Bit, that its result is fluctuating torque fatigue,
less penetration rate, wear of Bit and other down
hole problems.

In Fig (14) the speed difference between start
and end point of Drill String is shown, that is due
to behavior of Drill String. To overcome this
problem some controllers that named Soft
Torque System are provided that control the
torque applied to Rotary Tables or Top Drives. In
these systems according to parameters such as
length of Drill String, Drill Pipe diameter and
Torque and speed of rotation, the Voltage and
Current (and therefore the torque and speed of

motor) are so adjusted that the Bit rotate and
engage with the formation evenly and smoothly.
The advantages of this system are as follow:

> Smooth rotate of Bit

> 30% more penetration rate

I* Reduction of Drill String vibration

» Reduction of Drill String fatigue

¥ Increase of Bit working life and therefore less
tripping for changing the Bit

| Fig.(13) Roller Cone Bits |
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