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Qualification Certificates

TTGM Group has passed the certification of 505001:2000 Quality System, emblem
certificatiors of AP1 S5OP, APi 5CT, and quality sccreditation certificates from many
customers like PetroChing, Sinopec, and lran's national oll company 2 well s the
certificates of homor saued by all sectors of society.
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Screw Drilling Tools

m TTGM Group Is one of the largest manufacturers of screw drilling tools. We can provide screw drilling tools with

warious types of sizes and configurations as well as specially-designed products according to customers’ 7 s 3
personalized needs in terms of torgue, displacement, well temperature and other parameters. | ¥
® The non-magnetic screw drilling tool of TTGM Group made of non-magnetic material is a special small-sized screw L L i

drilling tool applied in the extraction of the coal-bed gas in underground tunnel.

® TTGM Group has one of the largest stator production lines in the country. Q Q Q O

Corrosion Resistance
The rotor has a special coating formed after corroshon spray, so it Is more resistant to corrosion, enosion
and grinding, which enables the screw drilling tool to work for long time in the commosive mud.

Uniform Thickness

The screw drilling teol with uniform thickness ks achieved by reasonably changing the shape of the
stator housing and designing the stator with the rubber layer into the motor stator with thin and
uniform wall thickness, Such screw drifling toal has features as small length, large power, high
pressure drop, low speed, high thermal efficlency, uniform thermal expansion, and wider
application range, mone optimized structure and lighter overall weight. Espedially In ultra-deep
walls, horizontal wells and high temperature wells, & can extend the service life of the screw
drilling toal and increase the drilling efficiency.

High Temperature and Oil-based Resistant Mud

This type of screw drilling tool bs suitable for high-temperature and high cll-cut mud systems. The
specially-formidated stator rubber can achieve high retention rate in properties of high strength,
tear strength under the cil-cut conditions at 180 *C or below. The reasonable interference fit can
ke the high-temperasture and high oil-based mud resistance rubber schieve good effects under
the conditions of high temperature and high oll-based mud.
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Production Strength

TTGM Group Is & supplier specialized in the production of ofl equipment and
down-hole deifing tool, especially in the production and sales of
high-performance screw drilling tools. The company has 8 group of
experienced and skilled technical research & development and production
team, along with the domestically and internationally advanced production
and testing equipmant a5 well as the sdentific managemaent, which
guarantee the good performance of products and make it reach the leading
position of gmilar products. The products are mainly applied in the driling
warks of the industries like oil, natural gas, coal, etc. We can alsa design and
machine spetisl tools according to customers” needs.
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Testing Equipment

TTGM Group has establshed modern physical and
chemical lsboratories, and introduced mtermationally-
sdvanced testing equipment including the MTS
tensile testing machine, impact testing machine and
hardness tester of the USA, as well as the ZEISS
maetallographic microscope of Genmany,

The tensile, Impact (at normal temperature and low
temperature), hardness, scollosis, metallographic
and spectral anabysis detections and tests on the
incoming raw material and finish parts in term of
serew drilling toals, oil tubing, casings, dell pipes,
couplings and other products relying on professional

and technical personnel have enhanced TTGM ME!H|F1.IngI:.ﬂ| MI(.I'I:I!I:ﬂpE
Group's quality controd capabiliy

Pitch Gauge

Precise Measuring Tools

In order to guaramtes the precision of product threads, TTGM Group Introduced the gauges made by GAGEMAKER and Allen
Companies of the USA, and by Kurcda Company of lapan, providing a strong guarantee for production and new product
development.

Rockwell Hardness Tester Brinell Hardness Tester Polishing and Burnishing Machine

Inner Taper

Tenske Testing Machine Impact Testing Machine Teeth Helght Gauge Cuter Taper Gauge



I. Intreduction

The screw drilling tool is an Indispensable deill tool for
down-hole operations in each oflfield teday. In crder to meet
customers’ peeds and make them better understand screw
drilling tocls, choose, use and maintain the same properly
according to their drilling needs so that the products can
function their due mechanical properties, and increase drilling
economic benefits as well a5 achieve mutual benefit and
win-win objectives, we will take the comments and suggestions
froem the diilling site as the direction of technology research &
development and Improvement, snd continue to keep forging
ahead. To adapt to the drilling needs and moet customors’
requirements ane the sustalnable development objectives of
TTGM Group,

II. Working Principles of the Screw Drilling Tools
The screw drilling tool is & positive-displacement dawn-hole drill
‘tool which converts the Equid pressune enengy into mechanical
energy wilng the drilling Nuld a5 power. When the mud pumped

Bypass Valve Assembly  Anti-falling Device  Motor Assembly

1. Bypass Valve Assembly

it has a bypass position and a clase position. During trip
operations, it |5 at the bypass position, making the mud
circulation in the drill string bypass the non-operating motod to
enter into the annulus so that the mud will not overflow onto
the well where, When the flow and pressure of the mud reach
the standard set values, the spoo] will moves down to dose the
hehe of the bypass vabe, at thes dme, the mud flows through the
motod, converting the pressure energy into mechanical energy.
Whan the Row rate value of the mud s too small or whaen the
pump stops, the generated pressure 5 insuMicient to overcome
the spring force and static friction, the spring will jack up the
spood and the hole of the bypass valve will be at the cpen
positicn again. Under noemal drcumstances, an afternathe
connector b mostly wed for deep wolls, arge-deviation wells,
highty-devisted wells, horizontsl wells and when a hollow rotor
is applied {iee the figure on the right).

BTSSR R
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by the mud pump enters the motor vin the bypass valve, 3
certain pressure difference at the inlet and outhet of the motar
will b formed, which drives the rotor 1o rotate around the axis
of the stator, and transfers the rotational speed and torgue to
the drill bit throwgh the cardan shaft and the drive shaft,
achieving the drilling operations.

#As the down-hale power plant, the screw drilling toal has such
advantages as low speed, high torque and large displacement.
The increase of the deill bit torgue and power can imprave the
footage rate; reduce the wear and damage to deill pipes and
casings; achieve direction, kickoff and deviation coemection
accurately, Therefore the product is widely used in wertical
weils, horitontal welli, custer weils and  well-servicing
operations,

Composition of the Screw Drilling Tool

The scrmw deilling tool conslsts of the bypass valve assembly,
anti-falling device, motod assembly, cardan shalt assembly and
drive $haft axsembiy {as shown below],

Cardan Shafy Assembly Drive Shaft Assembly

2. Anti-falling Device

Functions: playing @ rofe in anth-skidding for the casing ruptune
ar tripping due to abnormal reasons, and making the pump
pressure increase so that the personnel on the ground can find
prabiems thmely, and prohibiting the opening of the rotany table
{top drive] to prevent the back-off of the anti-faling nut,
avpiding accidents (as shown the figune below].

3. Motor Assembly

1. it Is composad of a stator and a rotor. The stator b5 made by
die-casting the rubber bushing on the inner wall of the steel
pipe. The rubber inner bore is of a spiral structure with certain
geomatric parameters. The rotor |5 8 screw stem with @ hard
chromium-plated Layes.

. Tha rotor and the stator mutually mash with each other, and
& spiral seabed Bne is formed through the lesd difference
betwoen the two, and simult Iy @ sealed chamber is
formed as well. With the rotation of the rotor in the stator, the
sealed chamber mowes along the axial direction; achieving
continuously generation and di img. and leting of

g TI'GM 'DEHUA GROUP

3.1 Hollow Rotor Motor Y

In grder to increase the water horsepower of the bit and the
back-up speed af the mid, the rotor i machined into a hollow
one with a nazzie. The total flow of the motor should be equal
to the fow sum of the mud flowing through the motor seabed
chambser as well a3 the mud flowing through the rotor nozre.
Each size of motor has s recommended minimum and
manirmum flow rate value. Il the flow is too excetsive, the rotor
will gwerdrive, the stator and the rotor will be prematurely
damaged. If the Mow |5 too small, the motar will stop ratating.
Therefore, it should be ensured that the flow through the motor
sedled chamber is always maintadned at or above the minimum
recommended flaw value when you select the sice of the rotor
nozzly, 50 a5 io enable the motor to operate normadly,

: P
[y iy
= -
L T

Hallow Rator

When the misd density, noxzle size, and flow through the motor
are guantitative, the Mlow of the mud Nowing through the rotor
northe and that of the mud Rowing through the motor seaked

the energy conversion, which i the basic working princple of
the screw moftor.

3, The spiral Enes of metor rotor inchude single-end ones and
multi-end ones [the stator has one mofe line end than the
motor), The fewer the number of the ends of the rotor, the
higher the speed will be and the smaller the tongue will be; the
mare tha number of the ends of the rotor, the lower the speed
willl b and the larger the torgee will be,

4. One lead of the motor stator forms a sealed chamber, also
referred 1o as a stage. The rated working pressure drop of each
stage is D.BMpa, and the maximum pressure drop is 1.3 times of
the rated ‘working pressure. i the pressure drop exceeds this
walwe, leakage will occur in the motor, the speed will diop
quickly, and even the mator will be damaged. Therefore, the
user shoukd pay special attention to this.

5. bn order 1o ensure the sealing effect of the motor, the mating
size between the rotor and the stator Is related to the
temperatures 88 different depths. Therefore the user should
provide the manufacturer with the well temperature of the
application site where the deilling tool will be used a5 accurate
as persdible, 1o that sultable motors can be configured.

OO0:

Number of Ends

Mator Assembhy

[ ane abways changing with the variation of loads. When
thee drill bit leaves the bottom of the well, the metor load will be
approximately rero. AR this time, the flow of the mud flowing
through the rotor norzle s at the minimam value, while that of
the mud flowing through the mator sealed chamber i at the
maximum. With the drilling goéing on, the motor differential
pressure will continuously increase so that the flow of the mud
flowing through the rotor nocele B increased, while the flow of
the mud flowing through the motor sealed chamber flow s
reduced.

The flow of the mud flowing through the motor sealed chamber
1s Oyr and the flow of the motor nazzle i Oz

Kamety, the total flow Q=0m+02

Set the motor speed n and caloulate the value of Om

ng
ame e W)

Take the volume efficlency nv as 0.50
.. Crw-Qm [LI5)

'y i
d= .| E;E’. [mim)
Qm—flow through the matar sealed chamber JL/$)
Cur—flow throwgh the rotor nozzie (LIS
O—Mow through the hollaw motor (LS)
nv—volums efficiency
Mator presiure drop2P==&Pst+&Fop
~Pst—startup pressure drop of the moter [Mpa)
APop—working pressune drop of the mator [Mpa)
p—rmed weight (kgL
The q in the formula is the displacement per notation (Lr)
Its parameters are gheen in Table 1.
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Estimated values of displacement per revolution of the hallow rotor motor;

Thie user can replace the nortles with different diameters scoording to use needs based on the above recommended formuls so as to
achieve desired efects.

4. Cardan Shaft Assembly

The function of cardan shaft is 1o corvert the planetary motion
af the motor inta the fixed-axis rotation of the drive shaft,
transfer the torque and speed generated by the motoe (o the
drive shaft till to the bit. Most of cardan shafts are of flat type,

5. Drive Shaft Assembly T T
The function of drive shaft is to ransfer the foM@on torue to

the bit and withstand the axial and fadisl loads generated by the

drilling pressure.

The pressure drop of the bit pozeie is 7.0Mpa, and i uses the

LN i and some are of ball type, The driling tocl manufactured by our  comented carbide radial bearing and the drive shaft assembly
SE226X7.0 g=17.1 company uses the bali-type cardan shaft. The product are of  with @ set of thrust bearings i the medium.
long-service Efe cardan shaft of the screw drilling tool, made of
57157 X 7.0 SLZ 197 X 14.0 q=14.0 high T ey
SZ172X7.0 g=10.2 machining and heat treatment equipment as well as the superb
heat treatment process, its service life is 2-3 times of that of
et B A TIe0 g comman cardan shafts. Thenefore, It has a long service life, small —— IR '
SLZ120X 7.0 SLZ 120 X 14.0 g=5.0 mechanical loss and can guarantes the safety factor of b 5-—'\1——1
driting e
SLZ95XT.0 g=26 SapDend Drive Shat Assembly
= = < =
X7
iiede b Laiond Balktype Cardan Shaft
SLZ73XT.0 g=1.3
—— T e
Deseription of maximum allowable axial bearing clearance: see the table below
Flat-type Cardan Shaft
Type of Orilling Toal Clearance [II. Installation Torque for the Upper and Lower Threads of the Drilling Tool
@ 43mm Zmm Dvilling Tl Upper Thread Tightening Torque Lower Thread Make-up Tarque
& 54mm Imm Specification ENBA LU L]
# El_h_nm _3:‘11-; 43 1REG LE6~1.9 1REG 1.6~1.5
@ Tamm Imm 54 11/2 REG 28=35 112 REG 8735
@ 79mm Imm 60 11/2 REG 28-35 11/2 REG 28735
| & 89mm dmm 73 23/8 REG 34~48 23/8 REG 48563
[ @ 95mm amm 79 23/8 REG 34~48 23/8 REG A863
. @ 105mim Amm 89 23/8 REG I4~4.8 23/8 REG 4863
| % =1 'ﬂ. @ 120mm Smm a5 27/8 REG 68116 27/8 REG 68~116
|._. B g @ 140mm Smm 120 31/2 REG 14.3~17.2 31/2 REG 29.4~12.2
ﬁg% £l © 159mm smm 140 41/2 REG 27.9-316 41/1 REG 16.3-21.8
| © 165mm &mm 159 41/2 REG 3167336 41/2 REG 16.3-21.8
. a ‘ o 172mm Gmm 165 41/2 REG 32.4~35.6 41/2 REG 16.3~218
m o 197 mm Tmm 172 412 REG 32.8~35.6 412 REG 163218
e © 203mm Tmm 197 51/2 REG 54.4~68 65/8 REG 68.079.3
o 216mm Tmm 203 51/2 REG 54.4~68 65/8 REG 6B.079.3
Clearance=A-B - —
o 2Emm Tmm 116 65/8 REG 68~79.6 65/8 REG 3B,1~43.5
© 244mm Emm 244 55/8 REG 74.8-88.4 75/8 REG 46.2-54.4
@ 286mm 10mm 286 B5/8 REG 7487884 75/8 REG 46.2754.4




1. Description for Models of Serew Drilling Tools
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—_—
—[_ Numbaer of motor stages {indicated by Arabéc numarals, such as 2, 3, 4, 5....)

Corporate logo

housing

D—Indicating the bend angle type of the bend drilling tool
D—Single bend (single bend housing or bending sub)
P—Dauble bend with large offset distance in the same dinection (bending
sudi + single bend housing)
T—Double bend in the same dinection
S=Double bend in different directions
H/A—Straight drilling tocl
K—Indicates the structure type of the driling 1ool with a bend-adjustabile

‘W—indicates the stabilizer

H—Indicates the reploceable stabilizer

F—indicates the hollow siit-flow of the rotor (omited —nan-hollow rotor)
G—Indicates the high-temperature resistant charscteristic of the drilling
tool [G—resistant agasnst 150°C; omitted —resistant against120°C)

| Aritl—falling type [F—double-resistance structure, omitbed- single resistance)

[ Mazimum pressure drop of the bit noezie (Mpa)

| Size of the screw drilling tood (outer diameter: mm)

| Product code of the screw drilling tool

| Numbser of rotar ends

Motor type (IC—eatended maotor, C—long-lead motor, D—shan motor,K—
#r motor of foam motor, ¥—oll-based mud, omitted—conmventional type]

V. Notes for Operations

L. The wedl-site drilling technicians and drillers must understand
the structure principle and operation parameters of the drilling
toal, end use it properly sccording to the requirements of the
User"s Manual,

1. The drilling enginear shall select the types of the dill bit and
drilling tool and determing the borehole diameter and the
drilling tool assembly based on the drilling program of the entire
borehale, slong with the suratigraphic strecure, borehole
diameter, depth and mechanical rotation speed. The site
construction must be carried out sirictly according to the
develaped drilling program.

3. Reguiremaents for the drilling fluld: the motor of the screw
drilling toal is of the displscement type. The factors to
determine the performance of the drilling tool are the input
Thow and the pressure drop applked on the two ends rather than
the type of the drilling Muid. Generally speaking, the physical
and chamical properties of the drilling fluld will not affect the
performance of the drilling tool except that individual property
may reduce the service e of the tame. However, the user

should pay attertion 1o the drilling process demands, A variety
of hard particles contained In the drilling fluld must be under
control, because they will add the abrasion on bearings and
maotor, and reduce the service life of the drilling tool, it i
recommended that the content of solid should not exceed 1%
(Facts show that: if the content of solids neaches 5%, the service
Fife of the drilling tocl will be meduced by 50%). Also note that
the drilling Muid should not be mixed with any gas, because the
driling fludd mixed with gas may produce "cavitation” due to the
pressure change in it, which will accelerate the damage 1o the
drilling tool, especially to the stator rubber. Therefore, sufficient
attention must be pasd.

4. Selection of the drill bit: The selection of the deill bit used
togother with the screw drilling tool i very important. Among
the several factors determining whether thie serew driliing toal
functhons successfully, the match level of the drill bit and the
drilling tool & the most important. We suggest the site
operation personned to pay encugh attention. Fallowing factors
should be considered for the combination use aof the drill bit and
the serew drill toal:

(2} The drilling program and plan;

{2} The structure of the edge portion meeting the formation
needs;

{3) The structure of the drilling fluid flow channels;

{#) The pre-planned rate of penetration (ROP);

{5) The estimated aperation time of the deill bit and the drilling
facd;

(6] The design of the pressure drop for the bit nozzle.

Here anly provides a brief description about the bit selection in
terms of varicus kinds of drilling waorks with & screw drilling tool,
Refer to the professional data regording deill bits for the
Information about the formation structure, formation hardness,
type of drill bits to be used, edge design, ete.

A: In addition to the pressure drop caused by the bit noede, It
shauld be noticed that no other large pressure loss will ooour
whaen the deilling fluid runs through the battom of the drill bit,
especially for the condition that the pressune diop caused by the
bit porzle has reached the specifed pressure drop for such type
af driling tool. However, this is not necessary to worry about for
raller bits. But, for the design of the crown Muld channel of PDC
bits, It must be considered to avold the channel flow area
resulting in additional excessive pressure loss, and ensure the
tiemely discharge of cuttings and meet bit cooling needs.

8: Roller bit: When used together with the screw drilling tool,
this type of drill bit is more applicable to the warks with short
drilling period, such as kickoff, sidetracking, otc.

C: PDC bit: PDC bit is applicable to the works with a long drilling
petiod [such 8 vertical wells) besides kickal. In the drilling
works with a long period, the most important factor is the
Integrity of the bit ard the drilling tool, it should be svoided to
make an unnecessary trip due to the fault of any individual part.
As known to us: the POC bit has a longer service life than the
roller bit, and it 2lso has an integrated structure with many
advantages.

D: Improvement ol the service |ife fos driling tocks and bits i
angther impartant factor, increasing the stability of the drive
shaft, e.g. adding a stabilizer, s heipful to improve the service
e and performance of & biL The dose relation between the
geomeiry, layout position and drilling load of the drill diamond
and the requirements of high down-hole rotation speed and low
drilling pressure should be considered. tn short, when using a
screw drill, you must select the matching bit carefully so that the
satisfactony results will be achieved. Dtherwise, the driling toal
mary be damaged pramaturely,

5, Requirements for the down-hole ambient temperature: High
temperature is very bad for the motor of the dniling tool, and it
will increase the negative Impacts. bn the oll-based mud, the
dawn-hole temperature thould be less than 85C, &t which,
the drilling wark will be in the best condition. When the
temperature excends 150°C, the service [ife of the stator in the
drilling toal will be greatly shortened even if the best cil-based
drilling fluld or water-based drilling fluld s used,

in arder to ensure the drilling toal can work properdy in the high
all-baged drilling fluld, the methods such as RIH in stages,
Intermitbent cycle o use of the hollew rotar with a slit-flow hole
may be applied to accelerate the drculation or iImprove heat
disperskon or other properties of the driling Auid, so that the

€ TTGM oerun crove

actual working temperature is lower than the limit. 1
Two types of stators are produced In our company. One i 2

type of common stator, with rated temperature of 95°Cand a.

maximum temperature of 120°C. The other is a type of
high-temperature resistant stator, with the rated temparature
of 105°C and the maximum temperature of 150°C.

& Requirements for the flow of drilling fluid: One of the
characteristics af the screw drill i that the cutput speed s
proportional to the flow of the input drilling flukd. Each type
of drilling tool has a certain range of effective working flow.
The user is suggested to make a selection based on the
recommended parameters. Otherwise the working efficdency
and service life of the drilling tool will be reduced,

7. Features of the drilling fluld pressure and the drifling
pressure; wheen the drilling tool operates without load, if the
mud flaw is maimained constantly, the presiure drop of the bit
and the drilling tood will be a constant. This value varies with the
type and site of different drilling tocls. When the drilling tool
works, the cycling pressure of the drilling fluid will gradually
Increase with the growth of the drilling pressure. The pressure
Inctement |3 proportional to the drilling pressure of the
Increment of the torgue required for drilling. When the
maximum recommended value is reached, the best torgue will
be generated, If the drilling pressure s continuously increased
and when the pressure drop on the two ends of the motor
generated by the motor excesds the maximum design value,
leakage will occur (n the drilling tool. When the driling tool
works normally, the gauge pressure will incresse of decrease
with the growth or reduction of the drilling pressure. If the
pressure of the pump pressure gauge b5 suddenly increased by
several MPa, the pump predsure will be further increased sven
if thie drilling pressure Is continuously increased, which indicates
that leakage occurs in the drilling tool. In this case, the seal
between the rotor and the stator of the drilling tool s damaged,
and the driling Auld fows out of the b noarie via the sealed
chamber of the matos. Once the drilling tool & ammed due to
any fault, the drifling fluld will still be able to run through the
drilling tool circularly in the condition that the drilling ool is
under brake. In case the deilling tool has been under brake, it
should be immediately lifted away from the down-hole to
reduce the drilling pressure because the drilling tool will be
seriously damaged if the deilling fluid run through the non-
operating matos fae 8 bong term.

Mearwhile, in arder to achieve the best efficlency of the drilling
tool, the pressure difference betwesn the two ends of the
drilling tool should be controlled within the range of the
recommendind parameters.

B Mecessary hydroulie pre-calculations: During drilling, the
drilling fuld pumped by the mid pump will flow through the
vertical pipe, fawcet and kelly and enters inta the drill pipe, drill
collar, nan-magnetic drill collar, drilling toal (motor), bit noztle
and annulus, and finally return to the ground. In the continuous
cyche process af the drilling fuid, & cert@in amount af enerpy will
be consumed due the friction of the drilling Muld fsell as well as
Its friction with the pipe wall and well wall, plus the losses
hmuibrprﬂllmmlltﬂmbﬁkmﬂemdlnlh:
form of pressure loss. The total pressure loss may be worked out

&



wia the sccumulation of the pressure loss of each part. Then the
total pressure loss calculated based on the expected drilling
depth may be used &5 8 parameter 1o determine the pump
pressure. Such o large amaunt of the pressurne loss calculation is
very cumbarsome. There i @ simple approach for on-site
operators, namedy: 84 long as the bit is shghtly liked away from
the well battom, the reading shown on the main pipe prossure
Rauge under the rated displacement is namely the value of the
total pressure ks,

V1. Instructions for Operation of the Drilling Tool
‘When the user selects the drilling tool and bit combination
program, & drilling plan should be prepased based on full
congideration of the details lilke the borehale track, type and
specification of the B, formation structure and hydrauiic
calculation.

1. inspection of the ground before running the drilling tool down
Im the well:

11 Connect the [t sub and the bypass valve and coat the other
parts of the heusing connection with lacking agent.

1.2 Mount the bit with & bit breaker. The operator [s only
allowed to rotate the drive shaft head with a chain wrench in the
counter-clotkwise direction (in the top view, the same for
below] in order to prevent the internal thread being loosened,
1.3 Lt the lifting sub and put the driling tool into the rotary
tabile. At the same time, put the bypass valve at a pasition in the:
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pipes; it should be avoided that the thread i galled, or the
connections ane crodsed. In order to prevent that the
connections are moved, It & recommended to kbeep the
following in mind: the direction of the bit adapter i
anti-clotiowise in the top view rolative to the housing. Any
wiolathon of this rube, swch &s reversely rotating of the rotary
table or tightening the threads above the motor with the rotary
table, the internal paris of the driling tood will be locsened or
trigped. The user should pay attention to this,

1. Run the drilling tool and assembly into the bore hale:
Although the driling tool isel s simple in profile, it has
sufficient rigidity. Driller need to conirol the speed when
rurining the deilling tool down. Otherwise, it may be damaged by
sand beidges, borehole shoulders of casing shoes. For such
sections [ike this, it s ofton necessary to start the drilling pump
for showly expanding borehole befone making it going through.
I a bending sub or bent housing ks used, the side of the bit i
eagier 1o contact with the hard rock of the borehole and the
casing sho#. Therefore, the drilling tool assembly should be
ratated pericdically, to eliminate the impacts of side tracking.

For deep wells and high temperature wells, periodical halfway
cycle is ecommended upon running the drilling tool down, 5025
o prevent the b belng clogged or the stator damage being
damaged dise to high temperature,

In the well, if the deilling fluid is not rapidly running through the

toal. It enables the driller to keep sbreast of the working
condition of the drilling tool,

‘When the bit is not on the well bottom, i the crculating
pressure ks less than the calculated value, it may be caused by
the damage at the bypass valve, “open position™ or the drill pipe
or hast elrculation.

i the drculating pressure Is larger than the calculated value, and
after the cause of pressure rise due to the sidetracking has been
ruled out, the cyclic pressure i sull larger than the calculated
value, it might because the bit nozzle is blocked or the drive
shaft s stuck. At this time, the circulsting pressure is muwch
karger than the calculated pressure,

4, Pulling out of hode - The process of the pulling-out-of-hole far
the drilling toal is similar to conventional operations. During
pulling, the bypass valve Is at the open position, allowing the
drilling fludd in the del string to flaw into the annulus. However,
the driling toal itself can’t drain out the drilling fuid. Usually
wou should fill heawy drilling Muld into & section of the upper part
af the drilling string before pulling-out-of-the-hole to prompt
that the drilling fluld is drained out smoothly.

£.1 After the drilling tool is Bfted to be the location al the bypass
walee, remove the parts at the bypass valve port. Flush the
bypass valve from (ts top first, and then press down the speoal

Failure Analysis Table of the Drilling Tool [Table 1)
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using & wooden stick or hammer handle; next release it to make
it move freely, When the cleaning is completed, scrow down the
[t sub and Wt the drilling tood out. ' .

4.2 Install the bit breaker properly, and ciip the driiling toal
housing securely, Roversely rotate the bit [in the top view] to
drain out the remained mud in the motor through the bypass
waben, and then remove the ba.

4.3 Remeve the deilling tool, and flush thee bit from the drive
shaft hale to make the diive shaft water cap and bearing clean.
‘Theen, lay down the drilling toal, provide normal maintenance
and keep it ready for wse, If It is not used temporarily or for lang
term, it Is recommended to fill a small amount of mineral ol for
rust resistance {Mote: diesel ks not allowed),

5. Fallure analysis of the screw drilling tool= As mentioned
above, the droulation pressure changes of the drilling fluid ae
reflected by the vertical pipe pressure gauge, [t can help the
an-site personnel to identify the situations and problems
ocourring 0t the well bottom, Facts proved that a comect
judgment can save @ lot of tme and costs consumed for
tripping. Table 1 ks summarized based on the comprehenshe
consideration of o warlety of factors in the use process of the
drilling tool, and the values (Table 1) am provided as a reference
for users.

rotary table whare it Is sasify obstrved, Clamp th driling topl  EYRASS valve hale 1o enter the drill string. you should tow down Falhurs P e [Er—

securehy with a clip and remave the lifting sub. i " niuln.urstwwﬁllr.mdfrumml:uﬂm 3 T preasine shown on the pressurs | Motor stal List the driling tool by 0.3-0.6m. Check the circulating. pressure, Bnd

14 Check the bypass vabve: Press the bypass spool with a '“m'""d"m"‘l'm‘mp""_‘d"'"“l“’mm“"‘ gauge suddenly increases pracually increase the deilling predsane, If the pretaure shown on the

haseve fmncle o » e ik, 78wl s e e g Ve S et K ool At Do ETGR il hen T

i . 2 . ng g riling -
vabve from the upper side until the bypass valve is full. At thiz ErotE b [y A The motor dive 1halt I Lifk the it away from the well Battom, and the readingi ol the presiurs
time, the bypass valve should nat leak and there should be no ; stk and the bit rerle g are wil high, Yau Rave ta it oo the dalling el for checking or
i | pipe when starting the = ;

obvinus level lowering in the water, and then take away the  PTESSURE E3uge readings of the vertica s bloxked regiace the Bit.

stick, the 3pacl should be bounced by spring to resat, and the  9riling pume, and make a comparison to the calculated  The pressisre shown on the pressure | The Bt nosde i blocked LM the it sway fram the well bottom snd re-check the prevure. |f the

filled water should flow out of the holes on each side uniformly,  PrEssure value. i the pressure value excoeding the hydraulic gauge gradually increases [exchuding presaure i still higher than the normal circislating prestre, you may try

Suschy condition B-considersd & nonmal calculation value ks normal, it i caused by the side tracking of tha nermal pressure droap riieg with ta Improve the circulating fow or move the dill miee up and down. If

L5 Connect the kelly and runitdmw. and locate the bypass  "he Bit i i ! B WU 1 SN Wi PAACATOR ol A

alve o 3 piace below the kally where 15 sasy te abssrve, Start. 98N up the battom ‘of the well, espedally for driling an Abrasion of the bit Cortinue make t work and observe the aperstion condison carehaly,

¥ U b ‘ nciined PR e b sufficie et 15 80 no fontage, you have 1o take oot and replsce the bt

the drilling pump, and gradually Increase the displacement ungil  IMclivec i L R R o Warabon of farmations Lift the bit slighty, if the pressure i the same a4 the circulsting pressure,

the bypass valve Is closed. Lift the driling tool and pbserve ifthe =9an”, because the depasits on the botlom hole or the settied It AR cowtius Working.

bit rotates. At this time, the bypass valee s at the "off® positipn.  S9I0RS will Iﬂﬂ‘t.lh! rotation speed or kick-off. i's better to = —— = = B

There should be no drilling fluld autfiowing from the bypass  Pefform the deaning circularly using the normal drilling fluid. gauge gradually decreases foas

hole, The purpase of the inspection is to observe whether the  DUing dheaning, you may also ratate the drilling tool by several The drilling pipe s damaged. | Lilt the drilieg tool, f the readings shawn an the pressare gauge are still

drill bit s rotates. The Inspection doesn't need 1o Jast long,  fimes (30740 for each time) and clean up the substances Jowet than the cieculating pressure, It i out of the borehole for

During the operation, avaid the bit contacting with the wellhesd  JoPosited on the well bottom. chedking.

blowout presenter and wellhead pipeline. Ohterve whether the Adter cleaning is completed, lift the ml“‘ tood by 0.3-0.6m,

bypass vabve b opened again to make the drilling fluid outllow  CPeck the pressure value and record it. Failure | Possible cause Jugjimens and coirecnan measures

from the bypass hole after stopping the pumg. Before the pump  Fe-79n the drilling tool down to the well bottom and gradually Mo footage ] Variation af formations Change the driling pressare and circulatieg flow appropriately (note: do 1

stops completely, do nat rotate the bypass valve above the  IMCrEdte the well pressure, at the same time, the mator torgue | within the allowatie range].

retary table, to prevent pollution of the well where. and the pressure value shown on the pressure gauge are [ Mistor s2al | fthe readings of the preszure gauge ane high, lift the crilling tool away from the

16 Remove the kelly and connect the bending sub, nan.  IMcreased. The increased pressure values should be consistent | | welll bottom and check the circulating pressure from a low drifing pressure,

e . with the pressure drop values of warious of mators. The | then increae |t gradually.

magnetic drill coflar and stabilizer properly according to the pr P types Fe s Tifehe T P = e

designed drill sisembly. Before serewing the berding sub into Increased valees reflect whether the motor load {5 normal, and Eypais escingl ressure s drilling 1ol nAgh ""l;n‘
whethenr the dedlll Etsire I& incressed Therelone, if “Dipen” poition | bwice pudling-cut-ol-hols asd slogd don't work, you hine to BN it out of the

the bypass vatve, if the mule shoe seat is used for kdick-off, you oLl DRy " | | borehole for replacing or checking tha bynass vahve.

should check the kick-off ey to ensure the mule shoe is located  '® Mator tonque is maintained to be basically stable and the Camage of the cardan shaft | 1t 15 often accompanked with pressure floctuations, 8 the drilling 100l 15 sighly

at the normal working position, and allgned with the bending drilling pressure will be basically stable. it will be ok as long as | Iffted, the pressure fuctuation range will become a betle smalier, in this case,

b line, the readings of the pressure gauge for the vertical plpe are | | wou have to check and replace the cardan shaft.

During the assembily and eonnection of all drlling tools and drin  emited within the range of push floating for the selected drilling Abrasion of the bit | Replace a new bit.




VI Application of the Drilling Tool

With the constantly increasing difficulty of exploration and
development of oll and gas wells, the screw diilling tool has
been an indispensable down-hale power tool for oil and gas
drilling works, The screw drilling tool plays a particularky
Iimportant rode i vertical wells, especially In such special
process wells as directional wells, horizontal wells, extended
reach waells, mul-Lateral wells and cluster wells,

Thee stradght serew drill tool is often uied to deill vertical ol and
gas waells. Thir upper part with a bending sub Is usually used for
the control of the borehole, such as deviaton, deviation
cofrection and correction run. The bending sub is normally a
short section with a bending angle, on the upper part of which,
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& drill collar will be connected, so that an angle is formed
between the drill collar and the drilling tool, Such angle plays a
major role in determining the well material angle. The angle 50°
-3*, and it can be decided by the user, The requirements for the
size of the bore hobe and changes in the well deviation anghe as
well a3 the estimated drill footage of the drilling tood being used
should be considered upon sebection of the angle of the bending
sub. The perpandiculasity of the bending sub directly affects the
changing rate of the borehole size, well deviatian angle and its
rate of change (Table 2], If there i5 3 single point inclinomater
key In the bending sub, you should check if this bending sub is
aligned with the tool face scribing line on the bending sub to
ensune the accuracy of the directional arfentation.

Angles of the Bending Sub and the Rate of Change for the Well Deviation Angle/30m (Table 2)

Angle of 120 {4%"] 165 (6%*} Drilling Tosl 197 (7%"} Drilling Toal
BendingSub | Size of Borehole | Rate of Change | Size of Borehole | Rate of Change | Size of Borehole | Rata of Change
1* E ot i g 2030 2730
130 % amas % 330 9k | 45
" | 5730 4730 S0
3 330’ 1%45° 200
130 - 400’ o 330 o 230
P o R | R
2730 5*45" 570" 5730
0 I 2w 1 [ s
1730 - 33 108" 2700 - 2°30r
v 430 300 330

2730

VE. Influence of Reverse torque on the directional

drilling

The kickoff point and the rotary tahle are connected by severad
drill pipes. When applied the drilling pressure, the screw drilling
tool will output a certain torque, then, the reverse torgue with
the same sive and different directions will be spplied on the
entire drilling ool assembly. A certain torque deformation will
be generated under the action of the reverse torque, therefore,
which will surely affect the directional orientation. In the
girectipnal drilling work, in grder to maintain the comect
direction, you must consider the anti-torque. The anti-torsion
angle caused by the anti-torque depends on;

L Drilling pressure.

2. Type and length of the drill pipe.

3. Hole deviation angle,

4. Types of the drill collar and the heavy weight drill pipe as well
a5 the depth of the well,

5. The nismber and length of centralizers (i amy). As for the
reverse-torsion angle of the drill string, you may roughly refer to
the values listed in Table 3,

Note: The bit i of right-handed rotation so the reverse torque of

thi parts above the bit Is of lefi-hand rotation,

mif further kick-of is made based on a certain well deviation and
in case the deviation from the predetermined orientation ocours
In the kickoff process, it s recommended to use Tabbe 4, It can
achieve the most eMective orientation variation and rarely affect
the changes in the hole deviation angle.

MNotes:

wiWhen adjusting the directing of the bending sub, the rotary
table should be positioned based on the right-handed rotation,
After completing the adjustment, lift and lower the drill string
slowly for several times (the Bt height should be mare than 9m)
1o eliminate the drill pipe streds in the borebole snd make it in
the frechy-released state.

The measurned borehole direction and well deviation angle ane
the data at the deviaion-measuring device instead at the
dowen-hale drill bit. The distance between the deviation-measuring
device and the dill bit should be contidered,

mis for continuous kickoff, it 5 recommended to pet the
maeasurement data once after esch single drill plpe ks compleely
drilled. In order to ensure the kickaff is acourate, the increated
drilling pressure should be stable and not too large

€ TTGM oerun crove

Estimated values of the drill string reverse-torsion angle upon directing In vertical wells (Table 3}

Denth of Kickoff Start Estimated Torsion Angle
0-152 Left rotation by 20°
>152-305 Left rotation by 25°
>305-475 Left rotation by 35°
>475-1524 Left rotation by 50°
>1524-total depth of the well Left rotation by 10°/305m

Estimated values of the reverse-torsion angle when the well deviation anghe has been available [Table 4)

Well Dapth Angle of Adjusting the deilling tool from the high point of the borehole
Deviation correction towards left | Devistion conrection tawards right

-5 Left rotation by 40° Right rotation by 140°

5°-10° Left rotation by 30° Right rotation by 135°

10°-15° Left ratation by 15° Right rotation by 130°

15*-20° Left rotation by 10° Right rotation by 125°

Ground-305

207-25" Left rotation by 5° Right rotation by 120°

25°-30" Left rotation by 0° Right rotation by 115°

3035 Right rotation by 57 Right rotation by 1107

Above 35 Right rotation by 5 Right rotation by 105

25" Left rotation by 30° Right rotation by 155*

5%10° Left rotation by 20° Right rotation by 140"

1015 Left rotation by 10° Right rotation by 135"

15%20" Left rotation by 5° Right rotation by 130°

il 20°-25" Left rotation by O° Right rotation by 1257

25%-30° Right rotation by 5* Right rotation by 120°

335" Right rotation by 5 Right rotation by 115°

Above 35* Right rotation by 10° Right rotation by 110*

2'-5" Left ratation by 25° Right rotation by 180°

5°-10° Left rotation by 15° Right rotation by 170°

10°-15" Left rotation by 10° Right rotation by 165"

710-well bottom 1520 Left rotation by 5° Right rotation by 145°

20°-25" Right rotation by 5° Right rotation by 125"

257307 Right rotation by 10* Right rotation by 115°

Above 35° Right rotation by 10° Right rotation by 100°
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IX. Steerable Screw Drilling Tool

With the increasing improvement of the drilling level, the screw
drilling tools only used for the control of the borehole, such as
kickofl, devistion correction and direction ren can no longer
moet tha noeds of today’s drilling. Espedially because such wolls
with big difficultes as horirental wells, have  gradually
intreased, which put a higher demand on the screw drilling tool,
mamely: one-timae running-down-in-borehole of the same scrow
drilling tool can complete the drilling work incuding the vertical
section of well, directional kickoff, direction run, deviation
buikding wp, and deviation halding and achieve to control the
well tracks at any time. To meet this d d, our ce
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and transmission mechanism generate large centrifugal lorce,
thus causing the prematurely damage of the screw, and even
down-hole accidents. To this end, we provide the requirements
for the bend angles and the corresponding speeds of the ratary
table for TIGM's drilling tools 25 follows:

designed and manufactured a new type of down-hole power
tool-steerable drilling screw tool, The steerable screw drilling
tool usually refers the drilling tool with a bent housing and a
stabilizer.

The steerable screw drilling toal may form different drilling tocd
assemblies with PDC bit or roller bit, used in directional well
sarled to complete kickoff, and they can achieve the drilling
wurk in devtation holding sections |with the low speed rotation
of the rotary table) and horlzontad sections.

mThe drive shaft housing may be equipped with the stabilizers
with different diameters and shapes, 5o the user can choose to
use in accordance with the needs of the drilling proceis (for
directional drilling, It ks not rec d to wse the ic
oertralirer].

EThe bent housing of the cardan shaft includes the single bend
type and double-bend type and there are varlous angles for
wsers 1o choose. The anghe of the single-bend cardan shaft
housing Is generally 0%-3°, and; The double-bend housing
imthudes the double bemds in the same direction and deublle
bends in the opposite directions, In addition, the ground
adjustable cardan shaft bent housing is available, and you can
adjust the angle acconding 1o the needs of the on-site drilling
PrOCEsS,

EThe requirements of the sonew for the rotary table speed upon
compasite drilling [screw + low speed drilling dish); if the rotary
table rotates at the speed above Svpm, the synthetic rubber of
the stator will be damaged. The bent housing with a large bend
angle plus the high speed of the rotary table can make the rotor

Structure angle of bent Speed of rotary speed [rpm)
hoasing {*)
.00 =To
025" =70
0.5° =70
0.75° =60
1.00° =50
1.25* =40
15" =40
Abovel 5 The camposite driling by
swarting the rotary table s
prohibited.

BThe caltulation results for the model configured to the typical
“Borehole Drilling Tool Assembly® are summarized in the table.
The slope & affected by many factors such as: formation
structure, drill bit site, site and posiion of the stabilizer,
pasitions of the stabilizer and the bending point, as well as the
rigidity changes of the driling teal, ete.. AN of them eventually
cause the difference between the actual kickoff slope and the
theoratical kickoll slope. Therefare, the user can modify the
dope according to the acual on-site conditons, The valses
provided In the table is only for reference (Table 5)

Bin order to solve the problem that the back-up of the carried
cuttings is difficult for horizontal wells, we install a nozzle at the
Intet of the center slit-flow hole as the design of the mator retor,
therehy increasing the input flow, based on which, the
high-prassure infection drilling may be achlewed. When the
srnaller displacement is requined, the certer hole of the rotor
maybe blocked.

Estimated Build-up rate of TTGM Drilling Tools (Table 5)

Type of h!:_d' P | DniFirg Tl Assermindy lor Lower Seabdi

Moot | ey [0 o] | o T T [aw ] « r
TR M | a1
on | 414 | M| M [in)
ok | A%E | RA | ML T8 | | a4 |
e e e T T e e T o
R EET | [T WA | oma [ oma | oma | o | ows | oma
LN N ET WA | oma | oma | o o | oW | o

ECAETEEACIED [ fws [w e ]
o | maa | 1| ae A0 | &3 | &1 002 | nE) ud MA | ML [ MA | WA | M| WA
GHE | niaM | x4 | nr [ S5 ks | wd s (o | s [ R [ v | me oo ) oae | sen | ma | oma | oma | oea | e [ omA | oma
[-5TT ) | LM b | Am [ 83 f o | e | nm | 504 | k| % | T4 | as [ppaf opap | pam | MA | ma | MA | WA | M| WA | mA

Other accessories of the steerable screw drilling
tool:
1. Upper centralizer; our company can akso provide a varlety of

centralivers with different sites and shapes to users. See Fig.

They may be Instalied above the bypass valve, to increase the
effect of the angle holding.

—io .

symmetric stabillzer [three-segment] spherical
—_—

ﬁ O J— \

(three-segment) spiral eccentric stabilizer

2. Direction sub: In order to help users to measure the
dewnhole date timely and accurstely in the drilling proces,
TTGM Group has installed a deviation-measuring device in
screw drilling tools  before shipment, used to align the
directional key with the working plane, ensuring more accurate

Speeds of TIGM drilling tooks comespanding to the rotary table:

If the rotary table rotates at the speed above 80mm, the

ﬂnﬁuﬁ:nﬁbﬁnf!ﬂ!ﬂlﬂﬂhhﬂﬂ.lﬂlﬂdd
the rotary table can increase the centrifugal force generated by

the rotor and the transmission mechanism, thus causing the
Inerease of wear in the stetor, transmission mechanism, radial
wmmmm

Relationship between the rotary table snd the bent housing
angle:

Bartt housing angle (0%-37)

0.00°
025"
0.50°
0.7
Log"
1.38°
L1500
175
2.000
.25
1.50°
3.00¢ NR

NER: not recomimentded
Rote: Do not start the steerable drilling of the rotany table when
the bent housing angle exceeds 1.50°.

Speed of rotary table (rpm)

£ Z £ £ &858/8 338

Maximum allowable tenslon for TTGM screw drilling tools
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X. Technology Parameters Table
BAodel Bit Sixg Connected Throad Lobe 51.-'.|EE' Flowe Rate “.ﬂ‘ﬂw Spoed 'ﬂ.lurl-.lni Duitpid Torque  Max Pressune Max Torgua Working Pressung Max Predsure Dutput Power
Pressure Loss Lods
ug  gowm Ipmi Rom T Mpa pal M.m bR Maa el N.m Ib-ft i EM B KW hp
SZ4BTOTTA | 43 13/16 | 4876 17/83 NC1Z  NCI2 |ss [a | a35.870 A sS85 |56 42 | Ses s |sSES 8w | 79 ss 3 660 130 | 659
SLZ457.0TT-3 | 4 111/16 | 4876 17/83 Ne1z  Wea2 55 |:_] 220-680 24 30 |85 & | 33 ass 333 ass | 1 %0 3 680 6 130 1
SLIS4xT .0 TT-3 | 54 21/ 6088 23/8-31/2 11f2REG 11/IREG | 56 i] ] 2B2-638 24 E .m_ *_ .39 :ﬁ_ 339 .“T_ 182 135 @ BED | 1760 11 15
GZEGOTT3 | 60 B | 79111 3u/B4y/E 11/IREG 11/2REG [ we |3 !I 298555 24 350 [156 115 | 339 455 339 485 | 218 160 5 1100 10 2300 12 18
SLITA=TOTT-3 [ b 7300 27/8-31/2 23/BREG 23/BREG : 56 !3 | 121-432 24 350 | 48D 339 . 330 :ﬁ .'_33!_ &05 i 650 479 1z 2640 5 5500 27 36
NEIIOTIA | 79 B | 95121 3443 23/BREG 23/BREG 7 |a | 138413 32 466 | 465 342 | 425 659 435 €59 | 617 455 12 2640 5 5500 2
$78070TT3 | B9 32 | 114149 412578 J/BREG 73/BREG = |3 | 108375 24 350 |®m0 sss | 339 ass 333 ass | 11as sas 2 400 s 7700 w5 a7
LZ95=7.0TT-4 | a5 33f4 11B-149 45/8-57/8 27/BREG 27/BREG | 12 '. L 160-478 32 466 | 432 319 475 ©B59 i 435 ;5\5.- 574 4213 I 30 6&D0 55 12100 26 35
SIZ9SKTOTT3 | 95 334 | 118049 AS/8S7/8 | 20/BREG ZBREG |56 |3 | 124-300 24 350 | 833 615 | 339 495 339 495 | 1177 86a 3% 6600 55 12100 | 3 43
SLFOS=T0TT-4 95 334 118-149 45/8-57/8 I7/BREG 27/3REG o:10 | 4 139- 280 3.2 466 | 1426 1052 435 EB59 425 659 1895 1320 30 GE00 55 12100 48 BA
SLT10G=7.0 TT-4 105 41/4 121-152 43/4-6 IT/BRE I7[BREG 840 | 4 132-265 3.2 a66 | 1630 1200 435 B85 4325 659 2165 1587 30 6600 55 12100 51 BB
ANIWTOTIA | 120 434 | 1452005%/8THE |  31/2REG 312REG 23 |# 180-360 37 466 | 1030 760 | 425 659 | 425 €59 | 1367 1008 49 10803 100 22000 | 4 &2
A1 =T 0 TT-6 | 120 ;!.M 145-200 571'517"?}! .| J-;RR'EG Jlj-lﬂiﬁ | &5 | B _1“}-_!11] — _I_I ;m | 2137 1576 | 6.78 S8R B8 9ER e X6 49 10E03 100 22000 Bl 108
_ﬂzlm.ﬂ TT-5 120 434 . _I‘B-E 5;??{!_ | 31/2REG 31IREG &:5 5 150-300 L] 585 | 17TBO 1313 565 B24 565 B4 2515 1855 49 10803 100 22000 71 895
SZI2TOTED | 120 434 | 149.200 S7/STYE | 31/2REG 31/MEG 56 |3 140278 24 350 | 1620 1195 | 339 495 | 339 495 | 2288 1888 49 10803 100 22000 | 7 76
SLZ120=T7.0 TT-4 | 120 43754 145-200 57_;"3-'”';'3- | Juﬁfﬁ 31.;1“6 | 5.6 --‘ 140-278 3.2 A66 i!!ﬁﬂ- 1593 435 659 435 659 2869 2116 49 10803 100 22000 71 85
TLEL20=7 0 TT-4 120 434 | 145-200 57/8-77/8 31fIREG ILIREG T8 4 130-263 3.2 466 | 2468 1819 475 B59 435 859 Ty a7 43 10803 100 22000 75 102
SZUGIOTIA | 140 S | 171222 6374834 41/IREG 41/IREG 56 |4 118236 32 466 | 2613 1977 | 425 659|425 639 | 471 2560 45 10803 100 22000 | 73 S8
amnetie; [amaely || TG/ eus b duisme S| o] b st | 1w | gt ) |G GHO [ ) | et e 0 e |amenn: ||
LZ165%7.0 TT-4 165 612 : 213-251 B3f8-97/8 417IREG 41/IREG 12 4 191-3832 3.1 466 | 1018 751 | 4315 B659 435 659 1352 597 43 10803 100 23000 46 B2
OF1ES=T.0TT-3.% 185 612 | 213-251 B3/8-97/8 A1IREG 41/2REG L 15 102-205 2B 408 | 2555 1885 3058 577 1955 577 A6 2662 B 17600 160 35200 &6 BB
SLT165=7.0 TT-4 165 6142 : 213-251 B3/8-97/8 A41/IREG 41/IREG 56 4 101-202 3.2 agk | 3673 1709 | 475 B59 | 4325 659 4878 3597 BED 17600 160 35200 EE 119
SZIESTDTIS | 165 612 | 213251 83/8.97/8 A1/IREG A/IEG | 56 |5 101-202 4 585 | 4590 3386 | 565 824 |S65 824 | GABA 4783 | 80 17600 | 160 35200 | 100135
SIT1ES=T .0 TT-6 165 612 : 213.751 E3/8-097/8 A1fIREG £1/IREG L4 [ 101-202 4.8 700 | 5509 4061 [ 678 GBS | B2 OBR TIE1 ET7AG By 17600 160 35200 121 183
SLT165«7.0 TT-4 165 612 213-251 B3/8-97/8 A41fIREG 41/IREG 810 | 4 93-187 A2 466 | 4579  33TT | 425 659 | 435 @659 GOEZ 4485 BD 17600 160 35200 98 132
1217270774 | 172 63/4 | 213251 83/8.97/8 |  41/RE A1/2REG 12 |4 191.382 32 466 [101 791 | 425 659 |42 es9 | 1382 9% B) 17600 | 160 35200 | 46 €2
NI1T2=T0TT-6 172 6354 213-251 B3/B-O97/B A1/IREG 41/2REG T4 B 107-214 4B 700 | 4660 4854 6.78 983 ! B.78  9E8 BSB0 4E54 100 230000 170 37400 126 206
AT D TT-T | 172 634 213-251 B3/8-97/8 | 417IREG 41/IREG 45 7 108-217 5.6 817 | 6158 4541 | 791 1154 751 1154 Ba%E 6415 100 22000 170 37400 154 206
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€ TTGM oerun crove

Tool QD Big Skrp Connected Throad Lobe Stage Flovw Rate Aotory Speed Working Output Torgue  Max Predsure Max Torque Working Pressure Max Preddure Ouitput Power
Pressure Loas Lioas

mm n mm A up o [ 4243 mm Mpa pal Hm IR Mpa pai Nm  bf KM 1B
SLTIOTIA | 172 63/4 | 213251 83/BSVE | AVIREG 41/2REG |56 | & |4896 1326 92185 | 32 466 | 4160 3068 | 425 €59 | 5525 4075 | 100 23000 | 170 3M00 | 1% 170
SATIHIOTS | 172 GY/4 | 213351 83/851/8 | 41/2REG 41/IREG 55 | 5 | 57170 1545 97185 | & 585 | 5200 3835 | 565 B4 | 7M5 5417 | 100 22000 170 3400 | 18 159
SLI1T2=7.0TT-6 ill?l 634 113-351 83/8-97/8 41/IREG 41/IREG | 56 i B ] 106-240 28-54 91‘_135_ _.-I 00 _m 4600 . 6.78 E_ BE14 6500 100 22000 170 37400 142 190
NZTBIOTIS | 172 634 | 213251 8BS | ALIREG AL2REG [55 [ !I 140-280 3875 84168 | 4 585 | TI76 5293 | 565 824 | 10137 7476 | 100 22000 10 300 | 150 200
SLX1T2=T.0TT-2 [ 172 B3f4 213-251 83/B-97/8 &1/2REG 41/2REG : 56 [ 2 | 162-578 76-153 78-156 16 3233 . 31:3 B_ﬂﬂ . -1;5 m- a4 3279 100 22000 ITD 37400 61 82
SNTIAOTIA | 172 634 | 213251 83/BS7B | AL/IREG 41/2REG 78 | 4 | 1045 an BA169 | 32 486 | 5155 3949 | 425 659 | 712 5245 | 100 22000 170 31400 | 78 105
SZISSATOTIS | 185 TUB | 222751 8497/8 | 41/IREG ES/3REG s& | 5 | 55766 6ROz 51182 | 4 585 | 5s48 4050 | 565 24 | 7E36 5779 | 100 22000 | 170 300 | 138 180
LZ19T=7.07T -4 | 197 7if4 251-311 97/8-121/4- 51/2REG 65/BREG | 12 d4 | 150-450 40-119 139277 33 AbE 1366 1007 | -IJ_rII 55‘9.- i!ll_lﬂ! I 100 22000 170 37400 47 B2
SIZ1STT.0TT4 | 197 73/4 | 251311 99/BA21/4- | S1/ZREG 6S/BREG | &6 | 4 | 320800 ss2ma 79156 | 32 466 | 5022 3704 | 425 659 | G700 4920 | 150 33000 | 200 44000 | %9 133
ELX197=707TT-5 197 73/4 251-311 97/8-121/4- S1/2REG B5/BREG 5:10 5 AG0-028  120-245% 73-158 L] a5 BITT AE29 565 BM BAEEE 6540 150 33000 200 44000 130 17é
SLI197=7.0 TT-6 197 734 251-311 97/8-121/4- 51/2REG B5/BREG S0 | B A98-997 131-263 73-158 48 700 T533 5555 6.78 038 106480 TEAT 23000 200 24000 157 10
ANTITOTS | 197 T34 | 251311 971214 | S1/IREG 65/8REG 23 | 5 | 454909 120-240 75150 | 4 585 | 7220 5324 | 565 &4 | 10197 7520 | 155 34100 1% 55000 | 130 176
SLF197=70TT-4 | 197 734 251-311 'B‘Tmu.l:f‘- .| 5‘1.’!“!5 G5/BREG | &5 | a4 “HS-H? 131-262 ?1_-1‘5_ 3.2 A6E | B2ED 4617 425 653 8315 6132 150 33000 200 24000 113 152
I.EIB_N?.EIT-A._ 03 8B ...IEIE?IB-IEU‘- iSI.fIIIE.ﬁ 65/BREG &:5 a4 495-990 131-262 139-377 3.2 466 1366 1007 4.15 B59 1814 1338 100 22000 170 37400 47 B
SZ20370TT4 | 203 8 251311 97/8121/4 | SI/IREG E5/BAEG 56 | 4 | 6541388 184367 79458 | 32 466 | 5022 3704 | 435 659 | 6700 4520 155 34100 %0 5000 | 99 133
SLI203=7.0TT-5 | 3 8 251-311 '9-'”:'-121!‘- -: 5-1’235.5 ﬁs:.l'ﬂ-;HEG | 5.6 [ 5 | 554-13!3 1B4-36T 79-158 L] 585 B2TT 4629 5.65 B4 BEGE 6540 155 34100 I50 55000 130 176
MI20I=T0TT-5 203 8 251-311 97/8-121/4- 51/IREG B5/BREG T8 5 T45-1489 196-393 75-150 4 585 TiN0 5334 565 R4 10157 7520 155 34100 250 55000 143 194
SZ20370TT4 | 203 8 251311 97/B121/4 | SU/2REG B5/BAEG 510 | 4 | 7181436 190379 Th4S | 33 465 | 6260 4617 | 425 655 | 8315 6132 | 150 33000 00 44000 | 113 152
SLE210=7.0 TT-5 216 B8 251-375 97/B-143/% G65/BREG G5/BREG 5:6 5 BIB-1656 Z219-438 75-150 L] 585 | T4E1 5517 5.65 B 10567 7793 180 39800 300 GEOOD 149 200
SLZAETOTI4 | 216 81/8 | 311394 120/4-151/2 | 65/BREG 65/BREG |'s6 | 4 | aso89s 119237 | 72145 | 32 466 | 6105 4502 | 425 639 | 8108 5380 180 39600 300 66000 | 112 150
ELF216=7.0TT-5 216 B/ 311-394 121/4-1512 G5/BREG G5/8BREG LH 5 EBE-1971 181-362 T2-145 4 a5 78311 B5E2R 565 B4 10607 7E23 180 306&00 300 GEOOD 147 197
SLI22B=T.0TT-4 218 9 311-394 171/4-151/2 | 65/BREG 65/BREG 5:6 4 B62-1724 I28-456 T2-145 3.1 466 | 6105 4502 | 425 659 8108 5980 160 39800 300 6e000 112 150
SZIET0TIS | 228 9 311394 121/4-151/2 | G5/BREG 65/BREG ['s6 |5 | 12282485 325650 72145 | 4 sS85 | 7631 5628 | 565 &24 | 10607 7823 | 180 39600 300 66000 | 147 197
I FI4A=T O TT-E 244 95fm I11-445 121/4-1712 BS/BREG E5/8 (75/8B) REG 34 E 134%5-2590 355-710 75-150 4.8 700 [ G570 7060 | 6.TH OEE 11087 BITT 220 4B4DOD 330 79200 158 112
SLIA=F O TT-4 244 9518 311-445 121/4-171/2 BS/HREG B5/8 (75/8) REG 5 q 1650-3300 450-E80 bl-129 3.2 A5G | 9114 67212 | 4.15 B59 12105 BS2IT 220 AB400D 330 79200 147 197
SZ244x70TTS | 244 95/8 | 311445 121/4-171/2 | G5/BREG 65/8 (75/8) REG | 5:6 | 5 | 1650-3300 450-880 64129 | 4 sS85 | 13938a00 | S65 824 | 16092 1186h | 220 48000 | 330 79200 195 262
CSLFIA4=7.0 TT-4 244 958 311-445 121/8-171,2 65/BREG B5/8 (75/8) REG 5.6 a4 2100-4200 GO0-1110 B5-131 3.2 466 13020 9602 ! 425 659 17290 12753 230 AB4000 30 79200 215 288
ILIIBE=T.0TT-4 I 6 1114 IT5-660 143/4-26 (B5/8) T5/BREG 3 4 2850-5700 §97-196 31 466 [ 11B40 8731 415 B59 15724 11587 300 67500 550 123750 195 162

(E65/8) T5/BREG 1000-1500
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Domestic sales network

The products of TTGM Group cover various major demestic ollfields ke Daging, Changoing. Shengll,
Uaohe, Xinjlang, Yanchang etc. At present, we have achieved the strategy of three “Ones®,

And they are “One service center” In each region, “Ong senvice technician® for ach customer and
“Replying to each item of customaer’s comments within one day™,

TTGM Growp has set up a sales departiment in Beljing to provide back-up support for the domestic and
International sales and senvice,

Major Customers

|
PETROCHINA SINOPEC YANCHANG DILFIELD | CHDOC

Northwest Oilfield -

Talimu Oiffield «

* Xinjiang Oilfield

€ TIGM

* Tuha Oifield

@ TTGM oeHua crour

Daging Oilfield
= |
= || | | JiinOitfierd
— ‘ | ‘ - Northeast Oilfiefd
| |
| ' ! * Liaohe Oilfield
| |  Jidong Oilfield
'  Dagang Oilfield
1l
|| Huabei Oilfield
Yanchang Oilfield Sheng.f{ Oilfield
* Zhongyuan Oilfield
. ; | = Jia Oiffield
Changging Oilfield. * Henan Oilfield | Huaﬁ; Oilfield

* Jianghan Oilfield

* Southwest Oilfield
Nanfang Oilfield

Diangiangui Oiffield



