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INTRODUCTION

TMK UP Premium connections have been developed by TMK specialists. These connections are
used in pressure-tight casing and tubing string assemblies intended for various purposes. TMK UP
Premium connections can be used in vertical, controlled directional and horizontal wells of oil,
gas and gas condensate fields in complex operation conditions (aggressive media containing H2S
and C02, low and high temperatures). These are high-tech threaded connections resistant to high
tensile, compressive and bending loads, and excessive torque.

TMK UP threaded connections are manufactured at Taganrog Metallurgical Plant (TAGMET,
Taganrog), Sinarsky Pipe Plant (SinTZ, Kamensk-Uralsky), Volzhsky Pipe Plant (VTZ, Volzhsky),
Seversky Pipe Plant (STZ, Polevskoy), as well as at other production sites under licenses.

These threaded connections have stringent manufacturing tolerances. They are machined
on specialized high-precision equipment and undergo a thorough control procedure at the
manufacturer’s premises.

Improper make-up and operation can reduce the specified characteristics of threaded connections,
result in their damage and, as a consequence, loss of string integrity. It is important to comply
with the recommendations given below, which are based on years of experience of TMK specialists
in string runs of various complexity.

Implementation of recommendations will also help to reduce string running time.

We are ready to consider your requests, if you need to modify existing connection designs or
develop fundamentally new designs for your specific tasks or conditions.

This guidebook includes the latest data. The company’s products are regularly improved, to get
the most up-to-date information, please, contact us at: techsales@tmk-group.com or check our
website: www.tmkup.com
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Pipes with standard properties

Pipes with Premium connections of TMK UP Series enterprises belonging to TMK Group as well as

Service License.

Pipes with standard properties are supplied according to API* Spec 5CT or GOST 31446 standards,

or similar technical specifications and TMK (STO TMK) standards.

Pipes with specific properties are supplied in compliance with TMK-Premium Service standards

(STO TMK-PS).

Strength groups according to API* Spec 5CT and GOST 31446

.. . 276 380 449 552 621 656 759 863 932
Minimum yield
point 40 | 55 | 65 80 90 | 95 | 110 | 125 | 135
N80
J55 1 type
Class 1 H40 K55+ N8O R95
Q type
L80
1180
type
Class 2 M65 | 9Cr L8O 1Ct90e 1TtQ5e C110
type yp yp
13Cr
type
Class 3 P110
Class 4 Q125 Q135+
1 type

* According to GOST 31446, this strength group includes not only core shells,
but also pressure-tight strings.
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Pipes with special properties

Pipes with special properties
TMK Group developed a wide range of tubing and casing pipes with special properties of use in the
most extreme conditions: low temperatures, high corrosivity and high collapse pressures.

Low temperature (LT)

Are designed to be used in the production fields of Siberia and the Far North. The metal of these
pipes has high ductility and impact toughness at minus temperatures.

To define cold resistance, the pipe metal is tested for impact bending according to the Sharpie
method at a temperature of -60°C with quality control of a ductile constituentin the bent fracture
of the test sample.

Additionally there is a special delineation of strength groups of low temperature pipes — “LT".

Sour service (S, SS)

Are designed to be used in extraction fields which contain sulphurated hydrogen in their extracted
products. The metal of the pipes has sulfide stress cracking resistance, which is defined during
tests according to the NACE TM0177 standard. The coefficient of threshold voltage during the test
of pipes metal is chosen according to the partial pressure of sulphurated hydrogen.

Depending on the partial pressure of sulphurated hydrogen, pipes can be produced with two levels
of resistance:

— for mid-sulphurous fields with a partial pressure of sulphurated hydrogen from 0.01 MPa to
1.50 MPa. Additional labelling of strength groups — S;

— for high-sulphur fields with a partial pressure of sulphurated hydrogen more than 1.50 MPa.
Additional labelling of strength groups — SS.

Additional labelling of strength groups of sour gas resistant pipes — S or SS.

Corrosion resistant alloys (13Cr, 13CrS)

These are designed to be used in extraction fields which contain carbon dioxide in their extracted
products. The metal of these pipes has carbon dioxide corrosion resistance. The content of chrome
in the steelis 13%, which provides for corrosion resistance in these pipes.

Depending on field conditions: pressure, temperature, partial pressure of C0, and H,S, these pipes
can be produced with two levels of resistance:

— for standard pressures, temperatures and environment, containing C0,;

— for high pressures, temperatures and environment, containing C0,, and also small quantities
of H,S.

High collapse (HC)

These pipes are designed to be used at high external pressures in oil- and gas-wells. Withstand
higher external collapse pressures well over calculated according to requirements of the
IS0 10400 standard. Sections of pipes are tested for external collapse pressure to confirm to these
properties.

Additional labelling of strength groups of pipes with high collapse resistance — HC.

Deep and super-deep wells (DW)

These are designed to be used at deep and super-deep wells at high pressures. Pipes have a
minimum yield strength of metal, exceeding 966 mPa. Additional labelling of strength groups of
pipes for deep and super-deep wells — DW.
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Guidelines on pipes operation and maintenance in field conditions include guidelines on
string landing and lifting, pipe preparation for making-up and assembly, pipe control during
operation, as well as transportation, handling and storage instructions.



Transportation, handling operations and storage

All pipe handling operations shall be
performed with thread protectors installed at
the pin and box ends.

It is forbidden to drop the pipes at a height,
to skid the pipes or to carry out any operations
leading to thread damaging or dents formation
on the pipes.

For corrosion-proof pipes it is required to
use special handling equipment and methods
to ensure the pipe does not collide with
each other or any other objects. Mutual pipe
collision and collision with other objects may
resultin significant local pipe surface hardness
increase and may have impact on the pipe
resistance to sulphide pressure cracking.

If pipes are unloaded by hands, use forged
loops, roll the pipes down using guide pieces
in parallel to the pile, avoiding fast movement
and mutual collision of the pipes ends, which
may result in damaging the pipe and coupling
threads, even if thread protectors are provided.

When handling long pipes using a lifting
crane, use spreader bars with ropes according
to approved point of lift.

A special area shall be arranged at the drilling
site for pipe stacking. Itis absolutely forbidden
to stack and unload the pipes directly onto the
ground.

Pipes shall be put onto racks with the
following conditions observed:
- racks shall be free from stones, sand or dirt;

- supports shall be installed in such manner
that the lowest pipe row shall be not below 350
mm from the ground level;

- pipe rack supports shall be installed on the
same level and shall be supported by the posts
capable to withstand a full pipe stack load;

- it is recommended to install anti-rolling
devices on the racks.

Sufficient number of racks shall be installed
for stacking the entire casing string.

When stacking pipes on the rack, the
following shall be considered:
- position pipes in such manner, that the box
end was directed towards the well head;
- stack pipes on the supports in such way to
avoid pipe flexure or thread damage;
- install wooden blocks between pipes runs.
Position blocks perpendicular to the pipes,
directly above the blocks of the previous run
and the supports in order to avoid pipe flexure;
- install at least three wooden blocks between
the adjacent pipe runs to avoid pipe flexure.
Block thickness must be sufficient to exclude
coupling contact and coupling thread damage;
- stack not more than 6 runs of pipes on the
racks.

In the process of stacking consider the
sequence of pipe running into the well in such
manner, that the first pipe according to the
work schedule is above the pipes, which shall
be run down later. Pipes numeration shall
begin from the first run.

sadid Jo uonesado pue 3auBUSIUIRL 10} SAUNIPING
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Materials and equipment for pipe running

In order to avoid thread damaging or dents formation on the pipes during pipe running down use
dedicated materials and equipment, including:

- thread protecting devices

- bell guide

- chain slider

- lifting cap or chain slider (for streamlined joints)

- hydraulic tongs for making up joints with automated torque control system

- thread-sealing grease.

Work schedule

All works on the string assembly shall be performed according to the approved work schedule,
preparedin compliance with the working design and the requirements of “Guidelines on assembling
and operation of coreshells and pressure-tight strings with TMK group threaded connections”.
The works schedule shall contain information regarding the sequence of pipe and equipment
running to the well, making-up torques, landing depth, the type of thread compound. Assembling
of casing string shall be carried out under the supervision of the officer, responsible for the works,
who is specified in the work schedule. The content of the schedule must be communicated to all
interes ted parties, including subcontractors.

External examination

Before lifting pipes to the drilling platform, visually inspect the pipes, couplings, screw-plug fuses
for the absence of mechanical damage (bottomholes, dents, etc.), occurred during transportation
and stacking.

Drifting

Drifting must be performed along the full length of the pipes in form of steel plug. For drifting
pipes of chrome and corrosion-proof steels use polymer or aluminum plugs and nonmetal rope.
Pipe position during drifting process must exclude the pipe flexure. Cords and rods, used for
drifting (if any), must be clean. Heat pipes with steam before gaging, if the temperature is below
zero.

Dimensions of the operating part of the plug shall be determined by the internal diameter of the
pipes.



Sizes of the working part of the draft for the wiper drifting

Outside pipe diameter Length, Dimeter,
*
upto27/8 up t(.) 73 (7.3'02) 1067 inside pipe diameter - 2,38
inclusive
more than27/8 | more than 73 (73,02)* | 1067 inside pipe diameter - 3,18
upto95/8 up to 244,48 152 inside pipe diameter - 3,18
from 244,48
from95/8 ’ e
up to 13 3/8 up to 33'9,72 305 inside pipe diameter - 3,97
inclusive
more than 13 3/8 more than 339,72 305 inside pipe diameter - 4,76

* If pipes are delivered by nominal outer diameter with accuracy to two decimal digits.

It is recommended to check the diameter of the drift mandrel in three planes across the length
every 50 pipes. If the plug diameter reduction exceeds 0.5 mm in any plane, such plug shall be
rejected.

The drift must freely pass through the entire pipe, when moving it by hands without applying
excessive force.

If the plug may not pass through the pipe, it shall be replaced with a new pipe, and the pipes shall
be renumbered.

Make-up Loss

When determining the quantity of joints, required for the string running to the calculated depth,
it is recommended to consider the pipe length reduction during making-up. For this purpose,
the length of each pipe shall be measured from the free (without thread protector) edge of the
coupling to free (without thread protector) edge of the pin pipe end and deduct the make-up loss,
and then mark the measured length using a marker or piece of chalk on the pipecase.

15
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Removal of Thread Protectors

To protect thread from damage during transportation and stacking, storage compound, applied on
the thread, and thread protectors, shall be used.

If during pipe delivery to the drilling platform thread protectors were installed with use of running
compound, it is allowed not to remove thread protectors and apply fresh compound, provided the
string assembly is performed not later than 3 months after the pipe manufacturing date.

If during the pipe delivery to the drilling platform the thread protectors were installed on the pipes
with use of running compound and the string is assembled after such 3-months period from the pipe
manufacturing date, the compound must be replaced.

Thread protectors shall be removed using a special wrench by one person. If any troubles occur
during the thread protector removal, it is allowed to strike slightly onto the thread protector edge
using a wooden object to eliminate possible misalignment.

Thread Compound Removal

After thread protector removal, thread compound shall be removed from pipe and coupling threaded
connections. For this purpose it is recommended to use hot soap water under pressure or steam
cleaner, which provides easy and safe compound removal. At temperatures below zero it is allowed
to remove grease using a solvent with following threaded connection blow-down with compressed
air.

Use of diesel fuel and kerosene lead to formation of a film on the connection surface, thus impeding
the grease application and reducing its adhesion with metal. Use of metal brush or barite leads to
cracks formation on the sealing surfaces of the threaded connection, and may result in loss of the
connection leak-tight ness.

After thread compound removal threaded connections shall be wiped with a clean and dry cloth or
dry by blowing-down using compressed air.



Inspection of threaded connection surface

Directly before the string running into the well inspect the thread from the box and pin side to
avoid assembling threaded connections with mechanical defects.

Threaded connections shall be inspected by specialists:

- string assembling team,

- pipe inspection companies.

When inspecting threaded connections of pipes and couplings (including thread, sealing and
support element surfaces) the following aspects shall be considered:

- damage in the result of any external shock impacts;

- traces of rust, corrosion or other chemical damage in the result of environmental impacts or
aggressive components of the grease.

Determination of depth of corrosion, barbs, scabs, scratches shall be performed as follows:
- visually.

If any damage is detected, condition the surface (or polish it) according the operation manual.

17
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Damage of threaded connection surface and

repair

Threaded
connection
surface site

Damages

Damage repair

Pit corrosion less than 0.0039 inch deep or
insignificant surface rust

Manual repair (removal) using non-metal brush
with soft bristle or polishing paper with grain 0

Pit corrosion more than 0.0039 inch deep

Not to be repaired

1,25
Burrs less than 0.0118 inch wide. Manual repair using needle file or polishing
Tears and scratches less than 0.0039 inch deep paper with grain 0
Dents, nicks and other mechanical damages Not to be repaired
Pit corrosion less than 0.0039 inch deep or Manual repair using a needle file or polishing
insignificant surface rust paper
3 . . . .
Pit corrosion more than 0.0039 inch deep Not to be repaired
Burrs less than 0.0118 inch wide. Manual repair using a needle file or polishing
Tears and scratches less than 0.0118 inch deep paper with grain 0
Pit corrosion of any depth Not to be repaired
Insignificant surface rust Buffing
4 Burrs, steps and scratches Not to be repaired

Nicks

Not to be repaired

Small grooves

Buffing




Pipe and coupling threaded connection surface areas

Box

Box Internal thread surface

1 — Runout of thread

2 — Thread

3 — Cylindrical section of coupling
4 — Cone section of coupling seal
5 — Torque shoulder

Pin External thread surface

1 — Runout of thread

2 — Thread

3 — Cylindrical section of coupling
4 — Cone section of coupling seal
5 — Torque shoulder

19
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Installation of thread protectors

Pipes shall be lifted to the drilling platform for the string assembling only provided that special
thread protectors are installed (Klepo).

Previously removed thread protectors may be installed again, provided that before installation
they are carefully cleaned from earlier applied thread compound and inspected for any damage.
Thread compound shall be removed in compliance with the requirements on pipe and coupling
threaded connections cleaning. Thread protectors with significant thread damage and distortions
must not be re-used.

Thread Compound Application

To ensure optimum making-up conditions and to avoid galling of the mating surfaces, it is
necessary to apply thread compound to the thread, sealing and shoulder area of pins and boxes.
Thread compound shall comply with the requirements of API* RP 5A3/IS0 13678.

The following thread compounds are recommended:

RUSMA-1

RUSMA-R-4

API* Modified HP/HT
BestoLife (API* Modified)
BestoLife NM

BestoLife 2000

BestolLife 72733
GREENWELL Crystal

Before applying a thread compound check the expiration date, specified on the container.
Expired thread compound must not be used.

The following guidelines shall be observed when using a thread compound:

for assembling a string only one type of compound shall be used;

use new compound container for each running;

use compound without foreign inclusions;

carefully stir the compound before using it;

heat the compound before applying it, if the temperature is be low zero;

compound shall be stored in closed container;

compound shall be stored at the temperature, specified by the compound manufacturer;

specify the date of the first use on the container with remaining compound, when putting it to
storage.



21

Thread compound shall be applied on the entire thread surface, as well as on the surface of sealing
and shoulder elements of pin and box connections.

Carefully dry the threaded connection surface before applying thread compound.
Check the threaded connection for any damage before applying the lubricant.

Thread compound shall be evenly applied on the entire thread surface, as well as on the surface of
sealing and stop elements of pipe and coupling connections.

Correct and Incorrect application of the thread compound

\d

Iyl
il

Correct distribution of the thread grease across the thread profile

It is recommended to apply grease using flat nylon brushes, and a textured brush - for applying grease
on the box end.

sadid Jo uonesado pue 3auBUSIUIRL 10} SAUNIPING
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Thread greasing process

Before running the pipes into the well make sure that the amount of the thread compound
available is sufficient.

If a friction coefficient, specified on the thread compound container, is different from 1.0,
contact technical specialist of TMK to determine the corrected makeup torque at techsales@tmk-
group.com.

Before makeup make sure that the thread, sealing and shoulder surfaces of the connection
with applied thread compound are free from drilling fluid, containing small particles, which may
deteriorate the connection leak resistance. In case of dril ling or sludge liquid contact with the
connection surface, remove such liquid and apply the thread compound again to the connection in
order to determine the corrected makeup torque.

When making-up pipes with crossover subs or other string elements, a thread sealant may be used,
provided that the following conditions are met:
- if the shoulder torque of the connection is between the minimum and the maximum makeup
torques;
— if the shoulder torque is within the range from 70% to 80% of the optimum makeup torque, and
the delta slope is larger than the optimum makeup torque;
—ifthe shoulder torque of the connection exceeds 80% of the optimum makeup torque, and it is not
the result of the thread jamming or damaging, and 20% of the optimum makeup torque is applied
after the connection thrust elements shouldering.

When using a thread sealant, it is recommended to apply small amount of thread grease to the
sealing and thrust elements of the threaded connection and to the first two thread strings of the
pipe and the coupling.



String assembly

Pipe string shall be assembled only by a qualified operator.
Check alignment of the pipe axis and the well axis before string assembling.

Check of the pipe
and well axes
alignment

Before makeup, check by-touch the absence of mechanical damage of sealing and thrust surfaces
at the free end of the pipe.

Mechanical damage
checking at the pipe
free end

23
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Pipe string assembly

When implanting the pipe into its coupling, it is not
allowed to hit the pipe end on the coupling face or
“sliding” of the pipe end into the coupling when the pipe
end touches the coupling face.

Stabbing with use
of bell guide

For proper thread engagement during makeup
process the first two turns shall be performed by
hands or using a special wrench with a belt or
a chain wrench, depending on the pipe weight.
At the initial stage of assembly the first two
pipe turns are recommended to do with strap
wrenches (allowed to use chain wrenches with
a protective gasket preventing damage to
the pipe body) to confirm catching of the pin
thread with the coupling, i.e. the pin thread
entering the respective profile of the coupling.
At this stage it is allowed to have a half-
turnback rotation of the pipe to securely
continuemaking-up without overlapping the
joint threads and to achieve high-quality
assembly.

When making the first two turns with the chain
wrench it is necessary to use a cloth between
the wrench and pipe body to protect the pipe
from damage.

Itisrecommended to use a re-entry guide. When lowering
the pin into the coupling, this provides alignment and
prevents damage to the joints.

Making first two turns of assembly
with special wrench with belt



Pipe string assembly

Power tongs shall have a rotation speed regulator and provide the speed of 2-5 rpm at the final
stage of makeup.

The tongs shall have clamps for specific pipe size to ensure the largest possible contact area
with the pipe case. Clamp size shall be 1% greater that the nominal outer diameter of the pipe.
Clamps shall be adjusted in such manner, that they could reliably hold the pipe and do not slide
off during operation.

During makeup ensure the possibility of gradual tongs lowering (for example, by means of
compensator).

Installation of the power tongs before makeup

The makeup equipment shall provide the torque at least 30% greater than the recommended
maximum makeup torque to avoid shocks during the threaded connection making up.

To unscrew the threaded connection, a greater torque is required in comparison with the makeup
torque (breakaway torque), which may be higher than the optimum torque by 15%.

25
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Making-up shall be smooth and without significant (not exceeding 50°C) coupling heating.
Recommended speed after making-up of the first two turns is 10 rpm, and the recommended
makeup speed during the torqueing is 2 rpm.

Makeup and breakout speeds of the threaded connections using a power tings

Making-up Breaking-out

Makeup start Breakout start

Makeup'end Breakout end
X (torqueing) X
First two turns Next turns First two turns Next turns
Lowspeed, | PRIt | eding | evceeding. | Highspeed | | Lovpect
better by hands 9 9 9 gnsp better by hands
10 rpm 2rpm 2rpm

There shall be no significant (exceeding 5% of the wall thickness) mechanical damage (tearing,
scuffing, etc.) from the hydraulic wrench inserts on the pipe and the coupling case after the
making-up.

Makeup torque

Optimum makeup torques of the threaded connections are given in the tables. Maximum and
minimum makeup moments differ from the optimum one by 10% ().

The connection making-up control shall be carried out according to the makeup diagram. For
complex cases there exists the following method for determining the makeup torque - the
optimum torque is determined upon the results of the first ten pipes makeup.

At this, it is necessary to determine the connection shouldering torque by mating the mark on the
coupling with the first along the makeup path on the pipe, by mating the coupling end with the
basement of the triangle identification mark and/according to the makeup diagram.

The corrected makeup torque shall be defined based on mean shoulder torques of the first ten
making-ups and shall be calculated according to the formula below:

T =T,+20%T

opt

Minimum and maximum makeup torques shall be calculated according to the formulas below:

To=To = 20%T,
T =T+ 20% T,

opt

pt



Assembly torque

A triangle sign, applied with
a light paint, indicates
the position of the trangle
identification mark

The first mark
corresponding to the
contact of the torque

shoulder surfaces

The second mark,
indicating the end of
the assembling with
maximum torueing

Triangle
identification mark

Triangle
identification mark

Determination of the shouldering torques according to makeup marks and the triangle
identification mark.

Where:
T - corrected makeup torque of the connection;
T, — mean actual shoulder torque upon the results of ten making-ups;

Tt~ calculated optimum makeup torque;

T . —minimum makeup torque;
n

mil

T ..~ maximum makeup torque.

Definite corrected makeup torque is used for making-up the rest pipes of the string in the same
makeup conditions (the same grease, ambient temperature, strength group, piping size, etc.) At
this, the minimum makeup torque shall be at least 90% of the corrected optimum makeup torque,

and the maximum makeup torque - at least 110% of the corrected optimum makeup torque.

27
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Makeup diagram
for correct making-up

When the makeup is correct, the torque increase on the makeup diagram during the first turns
shall be slow and even. Then, when the thread is matched with excessive tightening, the torque
growth acceleration shall take place until the coupling of the sealing and thrust elements of the
connection, which is accompanied by the sharp increase of the torque, indicating that the makeup
is correct. Final makeup torque of the connection shall be between the minimum and the optimum
makeup moment.

Shoulder torque T, of the connection thrust surfaces (coupling thrust seat and the pipe thrust end)
shall be within the range between 5% and 80% of the optimum makeup torque (recommended to
the corrected makeup torque).

Torqueing of the connection shall be within the range from 0.02 to 0.06 rotation.
In case of the correct diagram form it shall be considered that the component of the radial sealing

of the connection makeup torque is significantly less compared to the thread component, that is
why it is not always distinctive on the diagram.

-
TORQUE
[P

‘ ROTATIONS
l
no radial tightening ‘ thread (ul torqueing
tightening
thread and radial shouldering
sealing tightening

Threaded connection makeup diagram in case of correct making-up



Makeup diagram
for incorrect making-up

If there is an area, corresponding to possible plastic distortion of the torque shoulder, on the
makeup diagram, disassemble the connection and check the pipe and the coupling ends. If upon
the results of the inspection and by-hand and drift tests on the thrust and mating surfaces of the
connection no traces of plastic distortion (form change) are detected, the repeated making-up of
such connection may be performed.

Evidences of the distortion include tearing and other damage of thread, shoulder and sealing
surfaces, as well as deformation of the internal coupling bore.

If a minor torque gain (0.02 rotations) is observed on the make up diagram from the radial sealing
(see the diagram on page 30), this relates to small sea ling area and matching of high thread
tightening and low sealing tightening. Such type of connection is acceptable. However, in case
of doubt regarding the connection assembly, perform control making-up/breaking-out of the
connection.

[ gy
TORQUE
s e
e ——
D ———

possible plastic
distortion of the
thrust end
ROTATIONS

Il

l

no radial tightening ‘ thread / [ul torqueing
tightening

thread and radial <\ shouldering
sealing tightening

Threaded connection makeup diagram in case of incorrect making-up

29
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(g
TORQUE
[ —

3

i ROTATIONS —
no radial tightening I thread .
tightening / wuemg
thread and radial shouldering
sealing tightening
Makeup diagram with low torque gain from the radial sealing
Shoulder torque T of the connection
thrust surfaces (coupling thrust
seat and the pipe thrust end) shall i
be within the range between 5% w
and 80% of the corrected optimum 2
makeup torque. -
Too low T, on the makeup diagram
may be caused by: BO0% T, e
- unfavorable combination of
process parameters of the matched
connection;
- application of improper grease
type;
- grease  contamination  or
unfavorable storage conditions. 5% T%m ********************
£
ROTATIONS

Makeup diagram with low T

Unscrew the connection, remove thread compound and inspect. If the results of visual inspection
are satisfactory, apply the thread compound of the proper type and quality once again and repeat

the making-up.



Too high T on the makeup diagram may be
caused by:

- the connection thread and/or sealing
elements damage;

- improper thread cleaning;

— application of improper grease type;

- grease contamination or high density of the
grease (for example, at low temperatures);

- unfavorable combination of process
parameters of the matched connection.

TORQUE
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80%T | — — — — — — — —

opt

5%T 1 — —

opt

—

ROTATIONS

Makeup diagram with high T

Unscrew the connection, remove grease and inspect. If the results of visual inspection are
satisfactory, apply the grease of the proper type and quality once again and repeat the making-up.

TORQUE

Torque skipping on the makeup diagram  80%T,,
may be caused by:

- improper removal of preservation

grease from the connection; T
- power tongs misalignment;

- insufficient torqueing force applied to

the connection.
5%T

opt

—

ROTATIONS

Makeup diagram with high T

Unscrew the connection, remove thread compound and inspect. If the results of visual inspection
are satisfactory, apply the thread compound of the proper type and quality once again, check the

wrench position and repeat the making-up.
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e
80% T, |- —
ot
ST, L
ROTATIONS

Makeup diagram without distinctive T,

Makeup curve on the makeup diagram
without clear T, may be cause by:

- thread damage;

- improper thread cleaning;

- unfavorable combination of process
parameters of the matched connection.

Unscrew the connection, remove thread compound and inspect. If the results of visual inspection
are satisfactory, apply the grease of the proper type and quality once again and repeat the making-

up.

TORQUE

80%T,

opt

5%T,

opt

Makeup curve with “wave” effect on the
makeup diagram, not exceeding T, may be
caused by:

- improper thread cleaning;

- thread compound contamination or high
density of the grease (for example, at low
temperatures);

- excessive amount of grease.

—_—

ROTATION. 57

Makeup diagram with “wave” effect, not exceeding T,

Unscrew the connection, make sure that the wave effect is not caused by the thread compound
quality or its application method, and repeat the making-up. Otherwise, clean the connection and
apply the thread compound of the proper type and quality once again and repeat the making-up.
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Anyway, if the makeup curve has improper shape, such connection shall be unscrewed. Connections,
shall be cleaned from thread compound and inspected. If no damage is detected during such visual
examination, apply the thread compound of the proper type and quality to the connection, check
the equipment installation and repeat the making-up.

If the result of the repeated making-up is similar to the results of the first making-up, such pipe
shall be rejected and replaced with a new pipe for making-up with the same coupling. If the
resulted curve is of improper shape when making-up the second pipe with the same coupling, such
pipe shall be removed from the well together with the coupling and rejected.

Makeup quality control
Threaded connection making-up control shall be carried out according to the makeup diagram.
If necessary, the quality of the threaded connection making-up may be controlled:

- according to the makeup control marks on the pipe and the coupling;
- according to the coupling end position in relation to the triangle identification mark.
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Making-up with different wall thickness
and/or of different strength groups

When making-up pipes with different wall thickness and/or belonging to different strength
groups, it is possible to use the makeup torques determined as follows (provided that the threaded
connection of A type has smaller makeup torque compared to threaded connection of B type):

if the optimum makeup torque of A type connection is greater than the minimum makeup torque
of B type connection, the following makeup torques shall be used:
- for minimum torque — minimum torque of B type connection;
— for optimum torque — half the sum of the maximum torque of A type connection and the minimum
torque of B type threaded connection;
- for maximum torque — maximum torque of A type connection.

if the optimum makeup torque of A type connection is less than the minimum makeup torque of B
type connection, the following makeup torques shall be used:
— for minimum torque — minimum torque of A type connection minus 5%;
- for optimum torque - half the sum of the maximum torque of A type connection plus 5% and the
minimum torque of B type threaded connection minus 5%;
- for maximum torque — maximum torque of A type connection plus 5%.

if the maximum makeup torque of A type connection is less than the minimum makeup torque of B
type connection, the makeup torques of A type connection, increased by 5%, shall be used.

The determining factor when deciding upon the correctness of the threaded connection
assembly shall be the makeup diagram with distinctive shouldering area of sealing surfaces.
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Threaded connections “Premium”
TMK UP Series

The connections are made on drill pipe, casing, and tubing strings, intended for a variety of
applications. The connections may be used in vertical, controlled directional, horizontal wells
of oil, gas and gas condensate fields in difficult operation conditions (high tensile, compressive,
bending loads, excessive torque; aggressive media, containing H,S and CO,; low and high
temperatures).

Pro Series Classic Series
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Pipe diameter range, manufactured with threaded

connections of “Premium” class.
TMK UP Series

Outside
diameter
of pipe

in

mm

TMK UP PF

TMK UP PFET

TMK UP CENTUM

TMK UP
CENTUM ET

TMK UP FMC

TMK UP

SIMPLEX

TMK UP CWB

TMK UP CWB II

TMK UP MAGNA

TMK UP
MOMENTUM

TMK UP
MOMENTUM GT

TMK UP
MOMENTUM SFL

TMK UP
MOMENTUM FL

23/8

60,32

27/8

73,02

31/2

8890

101,60

41/2

114,30

12700

51/2

139,70

53/4

146,05

65/8

168,28

17780

75/8

193,68

85/8

219,08

95/8

244,48

97/8

250,83

10 3/4

273,05

13/4

298,45

17/8

301,63

12 3/4

32385

133/8

339,72

135/8

346,08

14

355,6

16

4064

16 7/9

426,00

20

508,00




Special couplings

Pipes with threaded and coupled connections TMK UP Series can be supplied with special couplings
which have reduced outside diameter.

Critical cross-section area of such special coupling is less than the pipe critical cross-section. For

ensuring uniform strength of the threaded connection a special grade coupling shall belong to the
higher strength group compared to the pipe.

Standard coupling Special coupling Critical cross-section area of coupling

-

Critical cross-section area of pipe

Critical cross-section areas of pipe and coupling

Recommendations for selection of special couplings see on page 38-39

37
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Guidelines for selection
of steel grades for special couplings

. Outside Pipes with Pipes with Pipes with Pipes with | TPipes with
digrlrl\ﬁ::of Pipewall | diameter of steel grades | steelgrades |steelgrades| steelgrades |steel grades
0P| hickness, | - special 355, K55 N8o, L80 90 | R95,095,T95 |  P110
PipE, mm coupling,
i mm Steel grades of special couplings
551 J55, K55 N80, L80 €90 R95, €95, T95 P110
7,01 N80, L80 R95, €95, T95 P110 P110 -
7,82 N80, L80 P110 - - -
73,02 83,20
8,64 N80, L80 - - - -
9,96 R95, C95 - - - -
11,18 R95, C95 - - - -
549 J55, K55 N80, L80 C90 R95, €95, T95 P110
6,45 N80,L80 | R95, (95, T95 P110 P110 -
7,34 N80, L80 P110 = = =
88,90 98,10
9,52 R95, €95 . - - )
10,92 P110 - - - -
12,09 P110 - - - -
7,37 N80, L80 R95, €95, T95 P110 Q125 -
114,30 123,82
8,56 N80, L80 P110 - - -
7,52 N80, L80 R95, C95 P110 - -
9,19 N80, L80 P110 = = =
127,00 11,10 136,52 R95, C95 = = = =
12,14 P110 = = = =
12,70 P110 = = = =
6,98 N80, L80 R95, C95 P110 - -
7,72 N80, L80 R95, C95 P110 - -
139,70 149,22
9,17 N80, L80 P110 - - -
10,54 R95, €95, T95 - - - N
7,00 N80, L80 R95, C95 - - -
7,70 N80, L80 R95, C95 - - -
146,05 8,50 156,00 N80, L80 P110 - - -
9,50 N80, L80 P110 - - -
10,70 R95, C95 - - - -
7,32 N80, L80 R95, C95 P110 - -
8,94 N80, L80 P110 - - -
168,28 177,80
R95, C95 - - - -
12,06 R95, C95 - - - -




Guidelines for selection
of steel grades for special couplings

1. Selection of steel grade of special couplings for pipes with special properties
and pipes with thick walls is upon agreement with TMK-Premium Service.
2. Dash in the table means that the making-up with a special grade coupling is not applicable.

. Outside Pipes with Pipes with | Pipes with Pipes with Pipes with
digrlrf;:reof Pipewall | diameter of steel grades | steel grades | steel grades | steel grades | steel grades
ete thickness, | special 355,k55 | N8o, 180 €90  [R95C95T95| P10
Pipe, mm coupling,
i mm Steel grades of special couplings

8,05 N80, L80 R95, C95 P110 - -
9,19 N80, L80 P110 - - -

177,80 10,36 187,32 R95, C95 - - - -
11,51 R95, C95 - - - -
12,65 P110 - - - -
833 N80, L80 R95, C95 - - -
9,52 N80, L80 R95, €95 = = =
10,92 N80, L80 P110 - - -

193,68 206,38
12,70 N80, L80 - - - -
14,27 R95, €95 . - . :
15,11 R95, C95 = - - R
8,94 N80, L80 R95, C95 P110 - -
10,16 N80, L80 R95, C95 P110 - -

219,08 11,43 231,78 N80, L80 P110 - - -
12,70 N80, L80 - - - -
14,15 R95, C95 - - - -
8,94 N80, L80 R95, C95 P110 = =
10,03 N80, L80 R95, C95 = = =
11,05 N80, L80 P110 - - -

244,48 257,18
11,99 N80, L80 P110 - - -
13,84 R95, C95 = = = =
1511 R95, C95 - = = =

Notes:

39
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Coupling with special bevel

For facilitating the string run into the well with complex geometry, standard couplings may be
manufactured with a special bevel.

Spiders or slip elevators are mandatory during string landing, if couplings with a special bevel
are used.

Special bevel

Standard bevel
20°

Standard coupling with special bevel



GREENWELL"®

" GREENWELL

GREENWELL - is a solid plating with polymer matrix.

Main advantages of applying this technology:

GREENWELL Technology is available for the most connections of TMK UP Series;

Provides corrosion resistance;

Pipes are immediately ready for running. No need to remove rust-preventing
grease and apply operating compound:

® Saving time for casing preparing and running operations.

Creates the necessary friction coefficient to provide multiple assembly;

Prevents contamination of the connection. No adhesion of sand or other
hazardous particles;

Increases the efficiency of operations of the drilling services;

Provides protection of environment from pollution by thread compound.
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B TORQUE SERIES

The Torque series are high torque wedge threaded connections designed to
withstand the extreme torsional loads encountered in the construction of
extended reach wells.***

TMK UP TMK UP TMK UP TMK UP
MOMENTUM MOMENTUM GT MOMENTUM SFL MOMENTUM FL

*** All Characteristics are based on the results of connection tests (in accordance with ISO 13679 in accredited laboratories) and
mathematical modeling
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TMK UP MOMENTU

Collapse API* 5C3

TMK UP MOMENTUM
Performance Envelope

internal pressure

external pressure connection
pipe body

Premium connections. TMK UP Series
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TMK UP MOMENTUM

High-torque T&C liquid-tight connection with wedge thread profile. Designed for safe operation
under extreme torsional loads (casing while drilling, including ERD-wells, etc.) in the construction
of oil wells.

Range: 4 1/2"-95/8" / 114.30 mm-244.48 mm

Unique Feature:

100%** compression efficiency

100%** tension efficiency

Sealability through thread compound

Variable pitch of wedge thread provides 1.5 to 2 times higher operating torque than connections
with constant pitch

Application:
Deviated and horizontal wells, ERD wells
Overlapping of formations with low gas to oil rating
RIH with rotation
Cementing with rotation
Casing while Drilling (CwD)



ion TMK UP MOMENTUM
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Geometrical parameters of p
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TMK UP MOMENTU T

TMK UP MOMENTUM GT
Performance Envelope

internal pressure

Collapse API* 5C3

connection
pipe body

Premium connections. TMK UP Series



TMK UP MOMENTUM GT

TMK UP MOMENTUM GT

TMK UP Momentum GT is a T&C high-torque wedge threaded connection. Designed for safe
operations under the influence of extreme torsional loads (casing while drilling, including ERD
wells, etc.) in the construction of gas wells and wells with a high GOR.

Range: 4 1/2""-10 3/4” / 114.30 mm-273.05 mm

Unique Feature:

100%** compression efficiency

100%** tension efficiency

Gas-tight metal-to-metal seal

Variable pitch of wedge thread provides 1.5 to 2 times higher operating torque than connections
with constant pitch

Application:
Deviated and horizontal wells, ERD wells
Gas and oil wells
RIH with rotation
Cementing with rotation
Casing while Drilling (CwD)
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TMK UP MOMENTUM SFL

Threaded connection

Torgue series
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TMK UP MOMENTUM SFL

TMK UP MOMENTUM SFL
Performance Envelope

internal pressure

Collapse API* 5C3

connection
oipe bodv

Premium connections. TMK UP Series
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TMK UP MOMENTUM SFL

TMK UP Momentum SFL - high torque premium gas-tight Semi-flush connection with wedge thread
profile. Designed for safe exploitation under extreme torsional loads (ERD well constructions) in
wells with high gas to oil rating.

The semi-flush contour of this connection allows it to be used in cases where there are restrictions
on the dimensions of the used column and T&C connections are not suitable, but comparable
characteristics are required.

Range: 51/2”-9 5/8" / 139.7 mm—244.48 mm

Unique Feature:

85%** compression efficiency

85%** tension efficiency

Gas-tight metal-to-metal seal

Variable pitch of wedge thread provides 1.5 to 2 times higher operating torque than connections
with constant pitch

Application:
Deviated and horizontal wells, ERD wells
Gas and oil wells
RIH with rotation
Cementing with rotation
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Torqgue series

Threaded connection

TMK UP MOMENTUM FL

i mmwmmmm
AR
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TMK UP MOMENTUM FL

Coupling

'
f
B

TMK UP MOMENTUM FL
Performance Envelope

internal pressure

Collapse API* 5C3

external pressure

connection
oipe bodv

Premium connections. TMK UP Series
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TMK UP MOMENTUM FL

TMK UP Momentum FL - gas-tight premium Integral flush connection with wedge thread, which
provides a high range of performance while maintaining the nominal outside diameter of the pipe.

Range: 3 1/2"-16" / 88.9 mm-406.4 mm

Unique Feature:

60%** compression efficiency

60%** tension efficiency

Gas-tight metal-to-metal seal

Variable pitch of wedge thread provides 1.5 to 2 times higher operating torque than connections
with constant pitch

External diameter equal to the diameter of the pipe body, fully flush integral connection

Application:
Deviated and horizontal wells, ERD wells
Gas and oil wells
RIH with rotation
Cementing with rotation
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B PRO SERIES

The Pro Series (Professional Series) premium connections feature an extraordinary
ability to withstand high tension, compression, and bending loads at excessive
internal and external pressures. High tension and compression efficiences in
combination with high operating torques allow for excellent sealability in both
onshore and offshore wells. The most of the Pro Series connections have been
validated with the stringent requirements of IS0 13679 / API* 5C5 CAL IV.***

TMK UP PF TMK UP PF ET TMK UP CENTUM TMK UP CENTUM ET

|
|

llr-lr-lﬂlm.lw»-—_

1
"
[— b

*** All Characteristics are based on the results of connection tests (in accordance with API* 5C5, 1S0/PAS 12835 (TWCCEEP) in accred-
ited laboratories) and mathematical modeling
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Pro Series

B Threaded connection

TMK UP PF
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Certificated at the level
of ISO 13679 CAL IV
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Pipe

TMK UP PF casing and tubing
Performance Envelope

internal pressure

external pressure

Collapse pressure API* 5C3

connection
pipe body

Premium connections. TMK UP Series



TMK UP PF 71

TMK UP PF for Casing

TMK UP PF is a premium threaded and coupled casing and tubing connection for highly deviated
directional wells. Provides high performance in complex drilling environments (significant
bending, compressive, tensile loads, torque, aggressive applications), and ensures gas tightness.
The high reliability of this connection is confirmed by IS0 13679 CAL IV qualification.

Tubing: 2-3/8"-4-1/2" / 60.32-114.3 mm
Casing: 4-1/2"-13-3/8" / 114.3-339.72 mm

Unique Features:
60%** (casing) and 80%** (tubing) compression efficiency
100%** tension efficiency
Metal-to-metal gas-tight seal
Optimized thread profile offers robust galling resistance
Hooked thread profile
Reduced cross threading

Application:
Casing and tubing
Horizontal wells
Oil and gas wells
RIH with rotation
Cementing with rotation
High pressure
Complicated well trajectory



Geometrical parameters of pipes with threaded connection TMK UP PF
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Strength characteristics of pipes with TMK UP PF threaded connection
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Pro Series

B Threaded connection
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TMK UP PF ET

line, parallel
to axis of thread
Pipe

TMK UP PF ET
Performance Envelope

internal pressure

external pressure Connection
Collapse pressure API* 5C3 ————  Pipe body

Premium connections. TMK UP Series
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TMK UP PF ET

TMK UP PF ET - threaded and coupled premium connection of casing pipes for deep directional
wells with large step out and extended horizontal areas. It has an increased torque (up to 30%
related to TMK UP PF) that allows to use the connection while rotating the pipe string during
running, cementing, and drilling while casing. TMK UP PF ET provides high gas tightness under
particularly difficult operating conditions (extreme bending, compressive, tensile loads, torque,
aggressive environment). Qualified to IS0 13679 CALIV.

Range: 4-1/2"-13-3/8" / 114.3-339.72 mm

Unique Feature:
80%** compression efficiency
100%** tension efficiency
Gas-tight metal-to-metal seal
Over-torque protection during make up
Hooked thread profile with negative load flank
Reduced cross threading
Robust galling resistance

Application:
Horizontal and ERD wells
Gas and oil wells
RIH with rotation
Cementing with rotation
Casing while Drilling (CwD)
Complicated well trajectory



ion TMK UP PF ET

th threaded connect

ipes wi

Geometric parameters of p
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TMK UP PF ET
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TMK UP CENTUM

Coupling
Cylidrical

TMK UP CENTUM
Performance Envelope

Internal pressure

External pressure

e CONNECLION
———  pipe body

Premium connections. TMK UP Series
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TMK UP Centum

TMKUP CENTUM is a recently developed threaded and coupled quick-assembly premium connection
of casing and tubing strings for ultradeep controlled directional wells with large step out and
extended horizontal areas. It provides high gas tightness under particularly difficult operating
conditions (extreme bending, compressive, tensile loads and high torque). Qualified to API* 5C5
CALIV. Can be used on SAGD projects and for CSS cyclic steam stimulation (ISO 12835 tested).

Tubing: 2 3/8"-4 1/2" / 60,32-114,30 mm
Casing: 4 1/2"-13 5/8" / 114,3-346,08 mm

Unique Feature:
100%** compression efficiency
100%** tension efficiency
Gas-tight metal-to-metal seal
Over-torque protection during make up
Quick-assembly connection
Deep and easy stabbing
Increased bending capacity
Hooked thread profile with negative load flank
Reduced cross threading
Robust galling resistance

Application:
Casing and tubing
Deviated and horizontal wells
Gas and oil wells
RIH with rotation
Cementing with rotation
HPHT
SAGD/CSS projects
Complicated well trajectory



Geometric parameters of pipes with TMK UP CENTUM threaded connection
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104 Strenght characteristics of pipes with TMK UP CENTUM threaded connection
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108 TMK UP CENTUM ET

Flanks are parallel
to the pipe axis

TMK UP CENTUM ET
Performance Envelope

Internal pressure

External pressure

e CONNECLION
———  pipe body

Premium connections. TMK UP Series
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TMK UP CENTUM ET

New generation premium gas-tight connection with increased torque. The performance
characteristics of the TMK UP CENTUM ET connection, in addition to increased torque resistance
relative to TMK UP CENTUM and gas tightness, provide 100% efficiency in both compression and
tension. Tested and validated under API* 5C5 CAL IV.

Range:
Tubing 3 1/2"-41/2" / 88.9-114.3 mm
Casing 4 1/2"-7" / 114.3-177.8 mm

Unique Feature:
100%** compression efficiency
100%** tension efficiency
Gas-tight metal-to-metal seal
Over-torque protection during make up

Application:
Casing and tubing
Deviated and horizontal wells
Gas and oil wells
RIH with rotation
Cementing with rotation
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LITE SERIES

Series of connections, which have modified standard thread and higher
performance characteristics in reference to connections of standard
API* 5CT. Connection configuration provides exact and quick assembly,
and internal shoulder can take high loads.***

TMK UP SIMPLEX TMK UP CWB TMK UP CWB II TMK UP MAGNA

*** AII Characteristics are based on the results of connection tests in an accredited laboratory and mathematical modeling
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Ljte Series

B Threaded connection

TMK UP SIMPLEX

FRRRPRN.
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TMK UP SIMPLEX

Line, parallel to

™™ axis of thread
Pipe

TMK UP SIMPLEX
Performance Envelope

Internal pressure

External pressure

e Coninection
———— Pipe body

Premium connections. TMK UP Series



TMK UP SIMPLEX 115

TMK UP SIMPLEX

TMK UP Simplex - threaded and coupled connection with increased performance characteristics in
reference to Buttress threads. Designed with an internal pin-to-pin stop for 100%** compression
efficiency and torsional stability. The connection is designed for casing rotation during run-in-hole
operation and cementing.

Range: 4 1/2"-133/8 " / 114.30-339.72 mm

Unique Feature:
100%** compression efficiency
100%** tension efficiency
Pin-to-pin shoulder
Sealability through thread compound
Protection against overtorque
Additional sealing barrier
Compatibility with API Buttress without crossovers

Application:
Vertical wells
Deviated wells
Horizontal oil wells
RIH with rotation
Cementing with rotation
Low GOR wells



jon TMK UP Simplex

th threaded connect

ipes wi

116 Geometrical parameters of p
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TMK UP SIMPLEX
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TMK UP CWB

Line, parallel

to axis of thread
Pipe

TMK UP CWB
Performance Envelope

internal pressure

External pressure e connection
= pipe body

Premium connections. TMK UP Series
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TMK UP CWB - threaded and coupled connection with increased performance characteristics in
reference to Buttress threads. Internal shoulder provides resistance to torque loads and 100%**
efficiency to compressive loads. The connection has been fatigue tested and successfully used for
Casing while Drilling, RIH and cementing operations with rotation. TMK UP CWB is an affordable

and effective tool for well constructions in difficult conditions.

Range: 4"-133/8" / 101.60-339.72 mm

Unique Feature:
100%** compression efficiency
100%** tension efficiency
Box-to-pin shoulder
Sealability through thread compound
Protection against overtorque
Additional sealing barrier
Compatibility with API* Buttress without crossovers
Robust galling resistance
Increased fatigue strength

Application:
Vertical wells
Deviated wells
Horizontal oil wells
RIH with rotation
Cementing with rotation
Low GOR wells
Casing while Drilling (CwD)
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TMK UP CWB Il

Line, parallel to
axis of thread

Pipe

TMK UP CWB II
Performance Envelope

Internal pressure

External pressure

e Coninection
~——— Pipe body

Premium connections. TMK UP Series
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TMK UP CWB I

TMK UP CWB II - threaded and coupled connection with increased performance characteristics in
reference to Buttress threads. Connection is an excellent alternative to Buttress connection with
a wide range of application: string rotation during run-in-hole operation, cementing operations
and also drilling while casing. The key difference from TMK UP CWB is the increased thickness of
the torque shoulder, which provides higher resistance to torsional loads and increases compression
performance.

Range: 4-1/2""-13-3/8" / 114,3 mm-339,72 mm

Unique Feature:
100%** compression efficiency
100%** tension efficiency
Box-to-pin shoulder
Enlarged torque shoulder for high torsional capacity and increased compression performance
Sealability through thread compound
Protection against overtorque
Additional sealing barrier
Compatibility with API* Buttress without crossovers
Robust galling resistance
Increased fatigue strength

Application:
Vertical wells
Deviated wells
Horizontal oil wells
RIH with rotation
Cementing with rotation
Low GOR wells
Casing while drilling (CwD)



ion TMK UP CWB II

th threaded connect

ipes wi

136 Geometrical parameters of p

wod'dnoIB-ywi@sajesyda) JuaLupedap [ealuydal auyy buroeIuod Aq ‘93ueAjal SH YIaYd PINoyYs UoIjeLLIo Ul

s3sn oym uos1ad Aue pue ‘Ao 3UB13431 104 e SINISLIBIIRIRYD |IILULYIAY JBYY 9B AU} 0} UONUSIIE INOA smﬁ M

2'e0T L9121 L2z 941 991 L'yer 0922 055% 0957 £9's ot 80'T 2L'se £'ot 1€%2

2'€01 18'eetl 12z 94T 991 Tt 0922 SL0Y SL07 G%'s 26'6 20T 66'T¢€ 5’6 €812

2'c01 £8'62T L2z 941 991 1’621 0922 €L9¢ €19¢ 6€'s 98’6 86°0 £8'8¢2 6’8 €61 |S0'9YT| ¥/€G

2'€01 Ly'1et L2z 941 991 L'0ET 09/2 JA4323 LYEE €€'s 86 %6'0 12'92 L't €081

2'e0t 18821 L2z 941 99T [543 0922 850¢€ 890€ 62'S 9L'6 60 2 L 2591

L'10T yy's1l ye2 26y L9'EST 9'8T1T 6052 895€ LL2y %0's 29%6 1 LG'EE #5001 98'2e

L'10T 81'811T y22 226y L9°€ST y'1et 6052 89G€ 09.€ 6"y 256 76’0 2562 LT'6 L102 y

L'T0T 80121 yee 226y L9°€GT £'yer 6052 102¢ 102¢ 98"y 7'6 880 €162 eL'L G2'LT Loer | e/

L'10T 95221 yee 26y L9'EST r'set 6052 0162 0162 8y 8€'6 980 68'2e 86'9 €L'q1

1001 2786 022 25'9€T €191 9101 8922 Tree 0947 65% e 20T 8'sE e €y

1001 %5'66 022 259€1 €1y L'201 8922 Tree 18¢¥ 15" L'8 86°0 (1943 y1'et 9g’ee

1001 29’101 022 25'9€T €Y1 8701 8922 19533 20y 16 %9'8 %6'0 €L'1€ 1L 6512

1’001 #%'501 022 25'9¢T €191 9’801 892¢ 19423 10%€ 1544 %5'8 980 £'92 616 62’81 o ’

1’001 8.'801 022 25'9¢T €191 et 892¢ €282 €282 €€ 9%'8 80 9rze es'L eesl

1’001 96011 022 259€T €191 Y11 8922 9e7e 9eve 62 '8 vL'0 21’61 €79 el

6’86 76 12 eg'eet [21 2'L6 2102 6€92 %82 9€"y LY 8€'0 egee 95’8 11’6l

5’86 8€'96 L12 28'eet 21 966 210z 9L%2 9Lye 2EY 89"y LEO 79'61 LE'L 6TET y

5’86 9€'L6 L12 28'eet 121 G001 210z eeee eeee 82"y 99 S€0 €281 88'9 6€21 eI\ 2/t

5’86 2986 112 28'eet L2 9701 210z ys12 412 92y %9y £€°0 1991 Ge'9 1971

ww ww wuw ww wuw ww Jww i Juw by by by w/By ww y/q ww ut

o [smsum| o | omaige | B0 | sunos | G| s |, | 1O | IR | o) |t | 95 | g
dnayew y3bua1| - yuq | buydno _Mwﬂmm% apisIng. apisur _mw__um%% oy | O adid yBiam Buyydnoy parowsy | yoyybrom | MM 2did adig SRy

11 §MD dN MWL UoI3dauu0d papeaiys yym sadid Jo siajaweled [eau3awosn




137

TMK UP CWB Il

woddnoib-yun@salesydal Juswipedap 1eaiuydal ayy bundeiuod Aq ‘9aueAs]al S 3I3YD piNoYSs UoIeLLLIouUl SIYY
sasn oym uosiad Aue pue ‘Ajuo 93Ua13431 104 Al SIIISLISIIRIELD [EIIULDIY Jey) 19BS S} 0} UOUSIE INOA MBI M

1611 £g'e1e 842 81°1G2 88692 8912 £209 82001 82001 - - - 2L'8L %8'€l 9'€g

611 €9'912 862 81°LG2 88692 G022 £209 1918 JA7A} - - - GL'89 66'TT L6'9Y

611 1¥'81¢ 8G¢ 81°2G2 88692 v'zee £209 €018 €018 - - - 19°€9 S0'TT L5y |8y'vve| 8/56

611 G¥'02e 8G¢ 81'LG2 88692 v'vee £209 88€L 88€L - - - 66°LS €001 £8'6€

1611 €9'¢ee 8G¢ 81°LG2 88692 9’922 £209 G199 G199 - - - €6'19 76'8 18'GE

6'GTT 96'T9T 1414 8€902 6'G12 1'69T (1744 L68L £%08 2rer Y91 T 169 L2yt 682y

6'GTT 1991 (419 8€902 6'GTe £'891 oLy TeeL 1eeL 866 8291 86°0 89'95 L'et 95'8€

6'GTT 99’891 2G¢ 8€902 6'GTe 8TLT oLy 0429 0£29 78'6 %1°91 86°0 22’6y 2601 9'€E 89°€6T | 8/9 L

6'GTT 9Y'TLT 26¢ 8€'902 6'G1e 9.1 (1784 8099 8099 2L’ 2091 96°0 'y 25’6 £9'62

6'GTT Y8'€LT 262 8€'902 6'G12 LLT (11744 1987 168% 96 6'GT 96'0 80'8€ €€'8 2'9e

1L 2E6YT £ve 2€'181 £0°002 6261 15433 €999 €999 9L 921 (A 2516 6921 29%¢

11T 9161 £ve 2€'L81 €0°002 861 15433 €109 €109 25 9TYT 90T oLy 1671 91'2€

11T 6'cql £ve 2€'L81 £0°002 T'LST hee 09%5 09%9 'L 801 %07 8.2y 9€'0T 2e'6e 8'LLT L

TT1T %2951 £ve 2€'L8T £0°002 '6G1T hee 898% 898% Ye'L 86°€T 1 12'8€ 616 8192

111 25861 (324 2€'L81 £0°002 791 hee €62y €62y §2'L 88'€T 86°0 L'EE G0'8 81'ee

%'90T 86'0%1 €€e 8LLT 1181 444 280€ 6169 6169 8€'9 Y911 €1 9%'9y 9021 €9'T€E

%'901 26°€YT €€e 'LLT 1181 T'L91 280€ 9%29 9%29 82'9 boans 'l 8T'TY 65°0T 20'82 y

%'90T 2Ly €€e 'LLT TL/L8T %051 280€ TA44 SLYY 91’9 2ETT 9T'l £1'6e 768 e 82891 8/59

%901 9%'0ST €ee 8'LLT 1181 9°€ST 280¢€ 20LE 20LE 209 8T'1T 80'T 90'62 €L 96'6T

ww ww ww ww ww ww Jww Jww Juw by by ] w/By ww u/q ww ut

o Do g | o | S0 | S0 | o | S| e |5 LT e 0o | 2055 | e
cropeu | | buney | mouetp ool Py | eS| Py |00 s buney | panousy | Joson | T | gy | 29euION

11 §MD dN MWL UoiI3uu0d papeaiys yyim sadid Jo siajawesed jedu3awoan




TMK UP CWB II

on

th threaded connecti

ipes wi

138 Geometrical parameters of p

wod'dnoIB-ywi@sajesyda) JuaLupedap [ealuydal auyy buroeIuod Aq ‘93ueAjal SH YIaYd PINoyYs UoIjeLLIo Ul

s3sn oym uos1ad Aue pue ‘Ao 3UB13431 104 e SINISLIBIIRIRYD |IILULYIAY JBYY 9B AU} 0} UONUSIIE INOA smﬁ M

611 LETTE 8G¢ - 21'69¢ €61 - £Y521 €951 81°2¢ 78T 6121 9%'86 6121 61°L9
611 16°€TE 8G¢ - 21'69¢ 6'LTE - 08211 08211 86'TE 28T 26'0T 65’88 26'0T 9'09 2L'6e€ | 8/€ €1
T'6TT GY'91E 8G¢ - 21'99¢ '02€ - £000T £000T 8LTE 28T 596 G658 596 96°€G
1’611 80'G62 842 - 14413 1662 - €ETeT €eTet - 952¢ SLT %2'56 ¥l £0'59
1’611 88°162 8G¢ - 19€ 6T0€ - 11801 11801 - 9€2€e SLT 188 11 8189
ag'eze|v/e et
1611 88°00€ 8G¢ - 19€ 60€ - 28€6 28€6 - 1°2¢ SL'1T G9'eL S'6 €109
1611 88°20¢ 862 - 19€ 6°90€ - 1298 1298 - £0°2€ LT 199 g8 eL'sy
611 22'9re 84¢ G%'86¢ G¥'86¢ 2052 0449 76€6 6€6 EEYT 92 8Y'T SL'eL €711 €409
611 9.'8%2 84¢ G%'86¢ G¥'86¢ 1252 0419 16€8 T6€8 LT%T ¥8'G2 9¥'T £8'G9 91°0T 'y s0‘eLe | /€01
611 £1ve 8G¢ G¥'862 G¥'862 €'age 0419 8LEL 8LEL 10T 89'Ge 9%'T 16'LG 68'8 16'6€
ww ww wuw ww wuw ww i Luw Jww by by by w/By ww y/q wuw ut
bundno> Buydnod Buydnos bundno> Buydnod tewads | Jenbay | (spus ypoq) sadid 1yBLam
s50] Jajawelp | yibua 1ewads jo o S1oWel 0 139uel 1ewads jo oesles/ BAJE UOL} somerow| pus-uerd | SSPUVPHR | JLoads Ja38WeLp
dnayew y3bual| yug |bundno) | usjowelp J0 oRpuelp |4 P eale 5/ 3 S/3 | -asss00 adig Brom Bundno bLam e} P €l 1em adig 4t adid jeutwop
apIsINg apising apisur TeonL 1ea13u) ybt tjdno) panoway Jo3ybap adid

11 §MD dN MWL UoI3dauu0d papeaiys yym sadid Jo siajaweled [eau3awosn




139

TMK UP CWB Il

woddnoib-yu@salesyds) Juswpedap 1eaiuydal ayy bundejuod Aq ‘@dueAs]al s) 3I3Yd pINoYs UoleLLLIoul SIY}

sasn oym uostad Aue pue ‘Ajuo adua.34a. 104 BJB SIIISIISIIEIRYD |BIIUYIA]Y JBY) 1IBS BY3 0} UOIIUSNIE INOA MeIp 9

8'921(9'02T [#'LTT[8'OTT| €00T [ 2'68 | ¥'S8 | LL | 6°2S |L'9€T|G'L2T|6'22T|8"ETT|T00T|G'98 | 28 |6°2L| 0G | €69€ | L¥¥E | 22€€ | 9L0€ | G0L2 | LEE2 | 9122 | OL6T [2SET | %S0T 9822
626 | ¥'68 | 6'L8 | ¥'€8 | 9'9L [1'69 5’99 | %09 | 9'GY [6'8TT| TTT |6'90T| 66 | T'L8[2'L|€ETL|Y'€9|S'EY| €69€ | Ly¥E | 22€€ | 9L0€ | GOL2 | LE€2 | 9Te2 | OL6T [2SET | LI'6 L1°02 ;
T'LG | €95 | 8'GS | ¥'¥S | G'TG | 6LY | ¥'9% | €'e¥ [ 8€E [T'00T| ¥'€6 | 06 |¥'€8 | €'€L|€€9 | 109 [¥'€ES|L'9€| T02E | 260€ | 0862 | 6G/2 | 92¥e | L602 | 886T | L9LT | €T2T | 2L'L SZLT Loet | 2/t
Gty | G2y | 617 | G'07 | 8'8€ | LE | 2'9€ %€ [ 842 [ 506 | S48 | T8 | ¥'GL | €'99 | €45 | €S [€'87|T'EE| 2T0OE | T182 | OTL2 | 6052 [ 9022 | 906T | LOBT | LO9T | €OTT [ 86'9 €461
€'98T|6'€LT|9'L9T|2'SST| ¥'9€T |6°LTT|8'TTT| ¥'66 | 2’89 [T'T8T|1'69T|6'29T|6°0ST|L2ET|9TT(£'80T|9'96 [€°99| L2¥€ | 861€ | 280€ | %582 | 0TS¢ | 69T2 | 9502 | 8281 | GSel | 2T €y
641 | L9T | 19T | 6%1 | T'IET [E'ETT|¥'LOT|¥'G6 | 5’9 [T'ELT|9'TOT|L'GGT|27YT|8'92T(9'60T|6'E0T| €26 |¥'€9| L2¥E | 861E | 280€ | ¥S82 | 0162 | 6912 | 9502 | 8281 | GG2l | ¥1'2l 9g’ez
T'G9T|T'YST|G'8%T|G'LET| 6'02T |50 - [1°88(G°09 [€'8ST[8'LYT|7'2YT|8TET(6'GTT[C'00T| - |[¥'¥8| 8G | L2Z¥€E | 861€ | 280€ | ¥S82 | 0152 | 6912 - 8281 [6G2T | 11l 6512
2'9TT|8'0TT| 80T |2'20T| 826 | 628 | ¥'6L | €'2L | 605 [L'TET[€22T|6'L1T|2'60T| 96 | 6728 | 6L [6'69| 87 | GGLE | 982€ | L91€ | 2€62 | 8LGe | 8222 | 2112 | 8/8T | 6821 | 616 G281 e ’
L'0L ] 6'89 | 8'L9 | ¥'S9 | 1’19 | 95 | TS| 0S |¥'8€ [2'£0T|1'00T| 596 | €'68 | '8L | 6'L9 | %9 [2'LG|€'6€| 9TIE | L2L2 | 8292 | €€%2 | O¥12 | 6%8T | €541 | 8GST | 0L0T | 29'L 2z'st
a7 |6'ey | 2y | L'y | €0y |¥'8E | S'LE| G'9E [ 982 | L'T16 | 9°G8 | G28 [¥'9L [ 2°L9| 8G | GG |6'87|9'€E| T2GZ | €9€2 | 8922 | 6602 | 9781 | G6GT | 21T | ¥%E€T | €26 €49 2'el
6'721|6'8TT|L'GTT|2'60T| 6'86 | 188 | €48 | G'9L [ 925 [9'GET(9°92T| 22T | €TT | €'66 | 8'S8 | 18 [€'2L|L'6Y| 6€TE | L¥L2 | L¥92 | TGYe | GSTe | €98T | 9941 | 0LST | 8L0T [ 95°8 1r'st
6'88 | £'G8 | 6'€8 | 108 | 8'EL | £'99|2%9 | 6G [E€¥Y [8'9TT| 60T |T'SOT| €46 | 5'G8 | 6°EL | OL [€'29|82Y| €€L2 | 26€2 | G0€2 | ¥ETe | LLBT | 229T | LEST | L9ET | 8E6 LE'L 6T°€T )
TYL| 2L | 80L|2'89 | 5'€9 | 85 | 95 |L'1G|G'6€ | 60T [8'TOT| 186 | 806 | 8'6L| 69 | 99 [1'85|6'6€| €952 | €¥22 | 2912 | 1002 [ 09LT | T2ST | 2%7¥1 | 2821 | 088 88'9 6€21 e | ey
1'8G | €'£G | £'99 | 2’96 | €729 [¥'8% | Ly |8'e% | 2¥E [9'00T| 6°€6 | 5’06 | 8°€8 | L'EL [ L'€9 |09 | L'€S [8'9E| LLE2 | 0802 | G002 | 998T | 2€9T [ TT¥T | LEET | 6811 | 918 GE'9 1911
09T | O%T | €T | 92T | OTT | 96 [ 06 | 08 [ GG | OST | OYT [ GET [ G¢T [OIT [ 96 [ 06 [ 08 | GG | OST (049 GET G2t | OTT S6 06 08 S99
GEOT | 996 | T€6 | ¢98 | 8GL | G99 | Te9 | 299 | 6LE [SEOT| 996 | T€6 | 298 | 8L [ 959 | 129 | 295 | 6LE| GEOT | 996 T€6 | 298 | 89L | 499 [ 129 | 299 | 6L€E wuw /9 ww ut
15/ed W Y3buans pjatk wnwiuiy 15%/edW Y3buau1s path wnwiuiy 19%/edW Y3buass pjatk wnwiuty
Ssou | Jybrom
B4W ‘anssald asde)jo) B4l ‘@INSSald PJSLA 1euIaUT WnuwiuLy N ‘uotsua] ut y3buaias piata -pPW3 | oyads 1oBRWELD
lemadig|  adig adid jeutwop

U0I393ULI0D PaPEIY} || GMD dN MINL Uim sadid Jo sansuaideleyd Jybualns




140 Strenght characteristics of pipes with TMK UP CWB Il threaded connection
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Lite Series
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TMK UP MAGNA
Performance Envelope

internal pressure

external pressure e CONNECEiON

Collapse pressure API* 5C3 = pipe body

Premium connections. TMK UP Series



TMK UP MAGNA

TMK UP MAGNA
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TMK UP MAGNA - quick-assembly connection for large diameter pipes is used for conductor and
technical strings in oil and gas wells. The modified taper and increased thread pitch provide an
easy fitand quick assembly of the connection, achieving a significant effectin reducing the make-
up time of the connection in comparison with Buttress threads. Leak tightness is attained due to

thread compound.
Range: 8-5/8"-20" / 219,08 mm-508 mm

Unique Feature:
60%** compression efficiency
100%** tension efficiency
Box-to-pin shoulder
Sealability through thread compound
Fast make-up
Deep and easy stabbing
Protection against overtorque
Reduces cross threading and prevents thread jump out
Robust galling resistance

Application:
Large diameter vertical sections
Low GOR wells
Offshore wells
Deviated wells
RIH with rotation



ion TMK UP MAGNA

th threaded connect

ipes wi

146 Geometrical parameters of p

wod'dnoIB-ywi@sajesyda) JuaLupedap [ealuydal auyy buroeIuod Aq ‘93ueAjal SH YIaYd PINoyYs UoIjeLLIo Ul

s3sn oym uos1ad Aue pue ‘Ao 3UB13431 104 e SINISLIBIIRIRYD |IILULYIAY JBYY 9B AU} 0} UONUSIIE INOA smﬁ M

00611 88'162 | 00082 - 00'16€ 00*70€ - 69691 829 €1 - £7'8€ €€ 86'901 001 18721

00611 80'962 00°082 - 00'15€ 02's0€ - GG69T €ET el - %2'8¢ L0% %2'56 ov'el €199

00611 88',62 | 00082 - 00'15€ 02'90€ - 65691 11801 - 80'8€ L8E 188 0011 8189 seeze| v/e2n

00611 88'20€ | 00082 - 00'16€ 0290€ - GG69T 1278 - 80'8¢ L8 0199 058 165y

08’411 98'8€2 | 00082 61582 G%'862 09252 €ELL 099€T e el 02’8t 10'1€ G8'e 2196 1r'st 0£'59

08'L11 0¥'1%¢ | 00082 G1's8e G¥'862 09'€G2 €€LL 09G€T 0/2 1t 90'81 L8°0€ G9'€ L%'88 78'€T 0£'09

08'L11 ¥6'sye | 00082 61'G82 G%'862 09452 €€LL 09G€T 982 0T 26°LT €4°0€ Ly G108 1521 09'sS | S0°'€LZ|¥/€ 0T

08'L11 22'9%e | 00082 G1'982 G%'862 0%'552 €ELL 095€T ¥6€ 6 1841 29°0¢€ 2Ee SL'EL €711 0015

08'L11T 9/'8%2 | 00082 G1'a82 G%'86¢ 0%'952 €E€LL 095€T 16€8 L9'LT 8%'0€ 2'e 18G9 91’01 05'GY

08°L11 82012 | 00°082 - 00'9L2 05'622 - G6€eT 29e €T - G6'82 1Lt 68701 6281 or'eL

08'L11 82'c1e | 00082 - 00922 05922 - G6€CT Gyeel - £8'82 143 1696 6491 0%'99 | €805 | 8/L6

0811 or'ste 00082 - 00'922 05’222 - §6eet TeLTT - 1482 9€’e 1026 88'GT 0829

08°L1T 62012 | 00082 81°2G2 88692 00722 9269 #8121 888 0T 0€'9T 98’12 y'e L%'58 1161 0%'85

08'L11 €8'212 | 00082 81462 88692 00’522 9269 78121 820 0T 8191 €L'Le y2's 2L'8L y8'€T 05'€S

08'L1T €5'912 | 00082 81162 88692 00922 9269 %8121 LSL8 S09T 1922 862 61’89 66'TT 00'LY sl ee

08’211 1%'81¢ | 00082 81'LG2 88'692 00°222 9269 78121 €018 £€6'GT 6%'L2 162 1969 S0'TT 05°ey

0811 G%'022 | 00082 8162 88'692 09122 9269 78121 88¢€ L 98'sT 1v'L2 282 66'LS €001 000%

0811 £9'%722 | 00082 81452 88'692 09122 9269 %8121 988 G 98'sT 172 282 02'9% 26'L 0€2€

08'L11 12681 | 00082 8/'1€2 8y'yye 02°002 G229 9/60T v€2 8 va41 682 62 %99 oL'et 007y

08'L11 62’26l | 00082 8L'1€2 8Y'yye 02'102 G229 9/60T 95Y L €Y1 812 9’2 £9'89 €11 0007 |80%612| 8/58

0811 64761 | 00082 8L'1€2 :va42 0%'202 G229 94601 8999 1291 5972 652 GE2S 9101 009

ww ww wuw ww wuw ww Jww i Juw by by by w/By ww y/q ww ut
$50) 1930welp | y3bua) dw___u._wuamww om\__._mwmm_omu_ om”_wﬁv““uﬁ _WM%_HM M_MMM:MWU eale uoy leads | Jenbay u?%“ﬂ:wmuw_ cwwﬁ___m“ o | ssoupun WLWMD\W Jsjawetp

e I MW__M”% ’ oEmSo.u ! apisu ) _mw_hum_u_mkw ! 1e3134) asson adig Jyb1am burdno) ;vw>oh._mx Wo Em._m_\s Tewm adig _wmi adid jeutuoN

VYNDVIN dN MIAL UOI3I3UU0D papealyy yim sadid Jo sisjaeled [edtiawoan




147

TMK UP MAGNA

woddnoib-yu@salesyds) Juswpedap 1eaiuydal ayy bundejuod Aq ‘@dueAs]al s) 3I3Yd pINoYs UoleLLLIoul SIY}
sasn oym uostad Aue pue ‘Ajuo adua.34a. 104 BJB SIIISIISIIEIRYD |BIIUYIA]Y JBY) 1IBS BY3 0} UOIIUSNIE INOA MeIp 9

oy'1et 86'0Ly | 00°00€ - 0Y'€es 08'¢87 - 81v.2 G26 72 - G2'99 8Y'6 99'G6T €191 00'€ET
07'1et v8'LLY 00'00€ - 0¥'€ES 00's8Y - 81¥L2 29L 61 - G's9 e €1'GGT L2t 05901 804 0¢
02011 86°087 | 00°00€ - 0y'€es 0L'L8% - £Y€92 YLE LT - 99’69 169 8€'9€T €U 0076
0980T 89'c%y | 00°00€ - 00805 00257 - 1602¢€ €€8 LT - 12'6L 999 £9°071 (454 05'96 )
0980T 2Z'9%% | 00°00€ - 00805 00'€SY - 1602¢€ 6€0 9T - £8'8L 6%'9 16'G2T S0'TT 05°28 ) e
09'801T %2'L6€ | 00°00€ - 00157 08'70% - 06812 £09 6T - €2'99 6's 2g'eet 002t 62'98
09801 %2'66€ | 00°00€ - 00157 06'50% - 0681¢ eyl - LLS 185 85211 0071 €96 92y |6/L91
0980T %2'10% | 00°00€ - 00157 06'G0% - 06812 690 €T - LLYS 89'G 65201 0001 ¥6'2L
08611 2€'89¢€ | 00°00€ - 08'1€Y 02'18€ - G¥022 66€ 02 - 25'es 69'L €1°09T 99'91 00'60T
08611 05'92€ | 00°00€ - 08'1€Y 08'€8€ - G¥02¢ 24959 61 - 8125 £6'9 60221 15721 0048 ¥'90% 9T
0980T 8€'6L€ | 0000€ - 08'T€Y 0€'98¢€ - 89T1¢ 174:2 2 - 8865 LS'S 67801 €TTT 00'5L
08611 2G'L1IE 00°00€ - 0018¢€ 0%'0€€ - G%€61 ovL LT - 8% L8'L 92'6€T 9991 0876 ,
08611 0€’eze | 00°00€ - 00'18€ 00'2€€ - GYe6T 20€ 61 - L'ty 279 er'ozt 2y 0528 gese i
00'6TT €9'60€ | 00082 - 21'59¢ 0%'02¢€ - 19491 €0y €T - 86'LE 8€y 12501 90°€T 002L
00'6TT LE'TTE | 00082 - 21'69¢ 00°T2€ - 19491 €769 21 - 88°LE €2 9%'86 6121 0089 |2L'6EE|B/EET
00'6TT 16°€1€ | 00082 - 21'69¢ 00'22€ - 19491 082 1T - 1LL€ 90y 66’88 2601 0019
ww ww ww ww ww ww Juw Jww Juw by by ] w/By ww u/q ww ut
ss0] 1a30wetp | yibua) _mm”_u._%”uw om”_w__um”:omu_ om”_w.:umm_ﬂu_ _NMH_HM MMM““_MMWU eale U0y 1epads | Jenbay u?mvﬁﬂ;w”uw_ :Mwyn”_m“ o | ssupun uu;_mu._w%m J1aj9weLp
dnoyew y3bua1| - yuq | bupdno) hwwﬁ”% ! %.ﬁ:o._o ! apisu1 ? WMW\W ! Teonuy | 02| 3y iam Bupdnoy :_‘.,.wz_wwx wo Em._w_\s e adig w.n.& adid jeutuon

VYNOYIN dN MWL U0I193uu0d papeaiys yim sadid Jo s1ajawesed jeaujawoan




on

th TMK UP MAGNA threaded connect;

ipes wi

148 Strenght characteristics of p

woddnoib-yun@saresyds) uawedsp jealuydsl ay) bunejuod Aqg ‘@aueas)as sy ¥IaLd pinoys UoRLWIONUI SIU}
sasn oym uosiad Aue pue ‘AJuo 3Jualajal Joj aIe SINSLIIRIRYD EIIUYIS] JBY) 1DB) BU) 0} UOHUSIIE JNOA MBID 3

1'92 | 9'82 | 5'82 | €'82 | ¥'Le |8'se|2'se | L'ez |20z | €'8L |0'eL | ¥'0L [ 2's9 | €5 | 9'6% [ 0'Ly [8'Tv|L'82 | SOTYT | 1GTET 88921 [LyL1T|0EE0T| 9268 | €9¥8 | €25L | G9TG | 0041 | £8'2L
002 | 66T | 8'6T | £'6T | 9'6T | €61 [0'6T | 2'8T | 2'ST [ #'69 | L9 [ #'29 [ 8'2G 805 | 6'€¥ | 917 |0'LE |#'Ge | L6G2T | 80LTT 96211 (85401 | L616 | L¥6L | #€SL | L699 | 865% | O%'2l | €169 osze | ve 21
19T [ 01 | 6°ET | 8'€T | L'€T |9'€T | 9'ET | S'€T [0'2T | §'19 | #'£6 | €'5S | 2'1G | 1'sY | 6'8€ | 6'9€ | 8'2€ |22 | 06TTT | £€¥0T | S900T | 6T€6 | S6T8 | T8OL | ¥TL9 | 896G | 607 | 00'TT | 8L'8S
oL | 69| 89| 9| 99 | 59| v ||y ||y |8ey|96e |8ve | T'0e|s'82 |52 |v'LT| 91L8 | 9218 | 0v8L | 6G2L | €8€9 | 9156 | 6225 | 8v9v | 261E | 0S8 | T6'5Y
¥'LG | 9'95 | 095 | 95 | L1 | 0'8% [ 9'9¥ | S'€% | 0/€ [200T| S'€6 [ 206 | G'€8 | #'€L [ #'€9 | 109 [S'€S | £/0€ | ££92T | 9T8TT [ 66€ETT [SGSOT | 1826 | 0208 | 09 | 6549 | 1%9% | TT'GT | 0L'59
TGy | 0%y | v'ey | 619 | G0y | G'8€ | 9'LE | 9'sE | L'82 | 8'16 | 9'G8 | 9'28 | §'OL | 2'9 [ 185 [ 1°GS [0'6¥ | 9'E€ [ GO9TT | 9£80T | €6%0T | GTL6 | €758 | 28€L | 6669 | 1229 | TL2y | ¥8'€T | 0L/09
L€ [ v'9€ | 1'vE | v'ee | 8'1€ 962 | L'82 | L'Le | v'ee | v'e8 | L'LL| 0'aL | ¥'69 | 119 | 825 | 0°0S | G'7¥ | S'0€ | 990T | 9266 | LLG6 | £988 | L6LL | 8EL9 | 88€9 | 8,9 |668€ | LG'2T | 04'sS |S0'ELZ |¥/€ 0T
1'92 [ 0'92 | 6’52 | 8'Ge | 2's2 |0%e|g'ez|2ee | '8 |8'sL | L'0L | 2’89 | 1'€9 | &'sS | 0'8% | 5'GY | ¥'0v |8'L2| €2L6 | 9906 | 9.8 | 8608 | T2TL | €519 | ¥€85 | 981G | 09SE | €411 | 001G
LLT| 9L [ G'4T | 08T | 6'LT | 8LT | L'LT | T'LT | 991 | 929 | 8'29 | 909 | 195 | #'6% | L'2v | ¥'0v [6'S€ |2 | 9898 | £608 | 218L | €€2L | 09€9 | 96%S [ TT2S | 2€9% | 081€ | 91°0T | 0SSy
T'8TT[9°2TT|L'60T |£'€0T| 16 |08| 08 | €'€L 216 |1'2€T|1'€2T|8'81T|0°0TT| £'96 | 9°€8 | 2'6L | #'0L|¥'8%| 62821 | 19611 | 0¥STT |¥890T| G6€6 | 6118 | L69L | 2¥89 [869% | 62'8T | 01'2L
Y16 | 5'€6 | 9’16 | 0°L8 | L'6L | L'TL|0'69 | T'€9 | T'LY [2'T2T|0’€TT|T'60T|0'TOT|8'88 | /9L | L'2L [L'99 |%'yY | LLL2T | €16TT [€6¥TT [1490T | 85€6 | 9808 | 999. | #189 | 6497 | 64/9T | 0%'99 |€8'052 | 8/L6
678 (028 | €08 | 6°9L | 6°0L [€%9|029|0°LG [ 0°€Y |L¥TT|6'90T|T'€0T| G'G6 | 0'%8 [ 9'2L [ 8'89 |2'T9|0°2%|2ET2T | TTETT |ET60T |#0T0T | G888 | LL9L | 642L | 0L%9 |2Z¥¥¥ | 88'ST 0829
L'6L 2L | 8L | 2L | €29 [€T9| 165 |G €Ty |6TTT[7"70T|L'00T| 2'€6 | 028 | 8'0L [ 249 | £'65 |0'T¥| 692TT | LOSOT | LETOT | 98€6 | €528 | 2ETL | T9L9 | 0109 | L2T¥ | T1'GT | 0%'8S
819 | 909 | 6'65 | 1'85 | 8%5 | 906G [ 1'6¥ | 9'GY | #'GE [5'20T| 9'G6 [ 2'26 | #'G8 | 1'GL [ 679 | 519 LG |G'LE | 6L€0T | ££96 | 9€€6 | #¥98 | T09L | 8959 | L229 | 9€GS | T08E | ¥8'€T | 0G'ES
¥'1y | 907 | 1’07 | 6'8€ | 5'9¢ | 1'GE | 5 | 8'2€ [8'92 [ 8'88 | 8'28 | 6'6L | 0L [ 1'59 | 2'95 | €'€S |¥'LY [G'2€| %906 | T5%8 | €518 | 6¥GL | 8€99 [ 9€LS | 8€¥S | ¥€8Y |61€E | 66'TT | 00'LY o | o6
L'2€ | 9'2€ | G'2€ | 6'1€ | G'0€ |g'8e | L'Lz | €9z ez | 618 |€'9L | 9'EL | 2'89 | 009 | 8'TG | T'6¥ | L'Ev |0'0€| L8€8 | 028L | ¥¥SL | G869 | 219 | 80€S | 2€05 | €447 | TLOE | SO'TT | 0%'€y
sve [ v'we | v've | €ve | 6’62 |6'ee | v'ez | €Te [ L1 | €L | €69 | 8'99 | 619 | 4G | 0'Ly | 9y | 9'6€ |2'L2| 9¥9L | 62TL | 8,89 | 8959 | 0095 | 6€8Y | 88GY | 8,07 | 0082 | €001 | 000
Sl | ¥'et [ €21 | 22T | T2 |02T |6°TT | 8TT | 80T | £'8S | LS | 8'25 | 6'8Y | 0'Ey | 1'L€ [ 2'sE [€'T€|S'T2| 2609 | 089G | 08%S | #L0S | 29%Y | SS8€ | GG9¢ | 6veE |1€ee | 264 | O€2E
€99 [8%9 [ 6'€9 | 619 | 1'8G |¥'€G | L'15 | 6Ly | 6'9€ |0'G0T| 6°L6 | #'76 | #'L8 | 6'9L | #'99 | 0'€9 | 0'9G |#'8€| 2258 | 9¥6L | 999L | 860L | 2¥29 | €6€G | €116 | G¥Sy | T2le | 0L/21 | 00%Y
v'8y | 0Ly | 2oy | L'sy | Ty | 17 | 507 | 18€ | ¥'0€ [ 56 | 188 | 098 | £'8L [ 269 [ 8'6G | £'9G %05 [9VE | L1LL | S6TL | 2969 | L2%9 | 2596 | #88Y | 0£9% | 911% | 9282 | €411 | 00'0% |80'%612| 8/58
€€ | 0'se | L€ | 0'e | €'2€ |00 | €62 | €82 | 8'€2 | 08 | €'8L | 9'5L | 0'0L | 519 | 2'€S | #'05 [87¥|8'0E | 2069 | SE¥9 | 8029 | 8YLS | G50 | 89€Y | T¥TY | 189€ | L2G2 | 9T°0T | 00'9€
o5t [ovT [ser [ ser | ott [ o6 [ 06 | 08 [ a5 [ost [ovi[eer[ser[oti| g6 [ 06 [o08 [ s | ost | oyt | ser [ger [oti | g6 | 06 | 08 | s
Ge0T | 996 | 1€6 | 298 | 85L |59 | 129 | 255 [ 64 [scot| 996 | te6 | 298 [ 85z [ g5 | 129 [2ss|6Le] ot | 996 | 1€6 | 298 | 85L | 659 [ 129 | 2ss | 6 | ww wa | ww u
154/edW y3buans pak wnwiuty 194/edW Y3bua13s paiA wnwiuty 154/edW Y3buans paik wnwiuiy
ssau Jybem
B4 ‘ainssald asde)jo) BdlN ‘2INSSald PIDLA 1RUIBIUT WnWILULY N ‘uotsud) ut y3buans piatA -y | dyads {o3oUIetp
em odig|  odig adid jeutwon

UOI33UL0D PaPEAIYL YNOVIN dN MIAL Uiim sadid Jo sansuaideleyd ybuais




149

woddnoib-yun@saresyds) uawedsp jealuydsl ay) bunejuod Aqg ‘@aueas)as sy ¥IaLd pinoys UoRLWIONUI SIU}
sasn oym uosiad Aue pue ‘AJuo 3Jualajal Joj aIe SINSLIIRIRYD EIIUYIS] JBY) 1DB) BU) 0} UOHUSIIE JNOA MBID 3

TMK UP MAGNA

60T | 801 | 80T | £0T | 90T | G'0OT | SO [¥OT | €01 [ G'LG [9'€G | L'1G | 6'LY | 127 | ¥'9€ | G*%€ [L'0€ 112 | L6£G2 | £50%2 | S02€2 [G8%12|€688T|92E9T|8LYST| 6GLET | L7%6 | €1°9T | 00°€ET

6'G | 8G | 86 | L' | 96 | &' | GG | ¥G | €G €y |2ey| L0y | L/LE|2'EE | L'82|2'Le |22 |9'9T| €902 [ 0L06T | 86€ST [VEOLT[6L6%1 |¥¥62T|2L22T| 80601 | 06%L | 0L2T | 0S'90T | 80§ 0¢

vy | €Y | € | 2% | 1Y | 0% | 0% | 6€ | 8°€ [L'6€|0LE| L'SE|T'EE [ 1'62 | 1°G2 [8'€C |2 T2 |G| 28641 | S9L9T | GLTIT [9L6YT|69TET|08ETT|68L0T| 0656 | G859 | €T'TL 006

99 | 69 | G0 | ¥'9 | €9 | 29| 29| 19|09 |2Ly|0%Y|¥ey|€6E|9YE|6%62| €82 |2'G2|€ELT|B8GY8T | 602LT | €099T |2LEST|BTSET|TBITT|SLOTT| %86 | 6GL9 [ 2€2T 0596 e | o

06 [ 6% | 6% | 8% | LY | 9% | 9% | G | ¥V |€ey | ¥'6€ | 1'8E | ¢'9€ | 0'TE | 8'92 | ¥'Ge | 922 |S'ST | TO99T | 8LYST [ 2€6%T [92Z8€ET 85121 (90S0T | 0966 | #9588 | 6,09 [ SOTT 05'L8

28 | 18 | 18 | 08 | 6L | 8L |S8L|LL|IL|0TS|ILY|6'GY |52 |YLE|EeE|90€E |2'L2|L'8T | ¥STIT | T90ST | TEGYHT |#SYET|0EBTT[€220T | 2696 | G198 | ST6G [ 0021 6298

9 | Y9 | Y9 | €9 | 29 | 19| 19|09 |6G 897 |9y |T'ey |06E|€%E| 962|182 |62 |T'LT|EY8YT | 6EBET | 2SEET |29€2T|TL8OT | ¥6€6 | 9068 | 9T6L | SE¥S | 00°TT €9°6L 92y |6/L91

TG [ 0G| 0G| 6% | 8% | LY | LY | 9% | SY |92 |96 |28 | ¥'9€ | T'T€ |6'92 | §'Ge | £'22 |9'GT | 92GET [2192T [ L9121 [G92TT| 9066 | 0958 | 9118 | ¥1eL [€S6Y | 0001 ¥6'eL

G2 [ 992 | €92 | eve | 0'ST |6722 [¥'2e|2'Te | L'LT | €L [2'69 | 899 | 8'T9 [ 9'9% [0'LY | 9% |9'6€ [2'L2| €11T2 | G896T [ T668T |¥8SLT|VEEET|TIEET|8992T | 092TT [ TELL | 99'9T | 00'60T

G'0T | ¥'0T | €01 | 20T | T'0T |0°0T | 6'6 | 8'6 | £'6 [0'9S |2°2G | #'0G | L'9% | 0'T¥ | 6'GE | 9'€€ [6'62 | 502 | L609T | BOOST | 64771 |90%ET [68LTT[L8TOT| 8596 | 5858 | ¥68S [ L&2T 008 | ¥'90% 91

LL| 9L | SL| YL | €L | 2L | TL|0L|0L|96%|29Y|9%y|€TY|€9€E|7'T€E 862|592 |2'8T | SOEYT | LEEET [ L982T [¥T6TT(9L¥0T | €506 | €898 | 629 [8€2S | ET'TT 00'6L

G'OE | T'9E | L'GE | 6'VE | 0°EE | 9°0€ | 20E | 162 | €2 (68 | 1'6L | €9L | L'0L | 129 | L'€G | 6'0G [€'GY | T'TE | T9E8T | 6TTLT | 9TG9T |262ST |LY7ET[029TT(9TOTT| 2646 | €249 [ 9991 086

9'GGE Y1
0'€2 | 622 822 | L'22 | G2z |L'12|€Te| €02 | L'9T | L'eL [8'L9|%'99 | S09 [ 2'€S [0'9¥ [ 9'€¥ |8'8€[9'92| 8EBST | 99L%T [ 9¥2%T [06TET|66STT|€200T| €056 | L¥%8 | 66LS | L2¥T 0528

€02 | 20z [ 102 | 0°02 | 6'6T [S'6T 26T | %81 |%'GT [9'69 |6%9 929|085 | 0TS 1YY 817 |1'LE|G'a2 | 2L8ET | ¥€62T | 8L%2T |€GSTT|6GTOT| 6448 | €2€8 [ 86E€L | 080G | 90°ET 002,

99T | 69T | ¥'9T | €'9T | 29T | 19T | 09T [ 9°GT [ #'€ET [ 0'G9 | 909 | 5’85 | T'¥S | 9'LY | T'T¥ | 0'6€ [ L'y€|8€2 | 28621 | ¥0T2T | 8L9TT |2T80T| 8056 | 9128 | 68LL | 269 | ¥SLY | 61°2L 0089 | 2L'6€€ | 8/E €T

€11 | 2'TT | T'TT | 0TT | 60T | 80T | 80T | L'OT [ 90T [ 2'8G | €4S | #'25 | 4'8% | 9'2% | 8'9€ | 6'7€ [T'T€E|€'T2 | GL9TT | S880T | 20S0T | €246 | 0G58 | 88EL | SO0L | 9229 | GL2¥ | 26'0T 00'T9

0ST | O%T | GET [ 2T | OTT | 96 | 06 | 08 | GG | 0GT | O%T | GET [ G2T | OTT | 96 | 06 | 08 | GG | 0ST (129 GET | G¢T | OTT S6 06 08 SS9

GEOT | 996 | T€6 | ¢98 | 8GL | G99 | Te9 | 299 | 64L& [SEOT| 996 | T€6 | 298 | 8GL [ 959 | T¢9 | 295 [ 6LE| GEOT | 996 | 1€6 | ¢98 [ 8GL | 999 | 129 [ 249G | 6LE wu u/a wuw ut

15/ed W Y3buans pjatk wnwiuiy 15%/dW Y3buau1s path wnwiuy 19%4/edW Y3buass pjatk wnwiuiy

Ssou | Jybrom
B4W ‘anssald asde)jo) B4l ‘@INSSald PJSLA 1euIaUT WnuwiuLy N ‘uotsua] ut y3buaias piata -pPW3 | oyads
Nemadig| ady

1919Welp
adid jeutwop

U0I323UL0) PaPEAIYL YNOVIN dN MINL U3im sadid Jo sansuaideleyd ybuains




150



Reference data

Color coding of steel grades

Color identification
Coupling Pipe
Steel grade Pipe type K Ring stripes Image
Paint (special Rin
of external | coupling stri ges
surface plus one P
black stripe)
Coupling Pipe
. Light One |
. o green ’ tight green - I
. Light One One |
55 Casing green white light green .l 1
. Light One Two |
K55 Casing green white light green - I
R95, 95 Tubin Brown - One ] |
N80 . One |
1type e el ) red - I
One red, b
Ql\iBOe Tubing Red ?::n one light I
yp! 9 green L
L80 . One One red, |
1 type Tubing Red brown one brown - I
One red, 1
gCI;?:O . Tubing No l‘l’{gw one brown, m
P ¥ two yellow
One red,
L80 . One v [
13Cr type Tubing No vellow one brown, m
one yellow =
. One [
€90 Tubing Purple - purple - I
. " One |
195 Tubing Silver - silver - q..
—
€110 Casing White bOne One white, q.
rown two brown =
——
. . One [
P110 Tubing White - white m
‘ one _— ;
Q125 Casing Orange -
0 01 s
. ne ne yellow, [
TMK140 Casing Yellow brown one brown [ ] m
. One blue, |
TMK150 Casing Blue One red one red = m

viva
EBI\ELEEEL]
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Units of American system USC
and international system SI

Units
usc SI
Value Ratio
Name Notation Name Notation
. 1 pound = 0.454 kg
Mass pounds pound (lb) kilogram kg 1kg = 2.205 pound
Mass, kilograms
length pound per pound/foot e e 1 lb/ft = 1.488 kg/m
units feet (lb/ft) meter 1kg/m=0.672 lb/ft
Diameter,
wall inch inch (in) millimeter mm 1in=25.4mm
thickness 1mm =0.039 in
1m=1000 mm
1ft=12in
1ft=0.305m
Length feet Foot (ft) meter m 1m=3.279 ft
. sq. inch square ) 15q.in. = 645.16 mm?
Area square inch (sq.in.) millimeters mm 1 mm?=0.00155 sq. in.
1 cub. in. = 16.387064 cm?®
cub. inch cubic Dt I7ZD U i,
Volume cubicinch (cui) in )' centimeters cm? =0.028317 dm?
T 1cm?=0.061024 cub. in.
1 m?®=35.31467 cub. ft.
~ pound-force 1lb(f) =4,448N
Force pound-force (1b(F)) Newton N 1N=0.225 lb(f)
1Pa=1N/m?
Pressure ound on pound per 1 mPa =106 Pa = 1N/mm?
strain ! spuare inch square inch Pascal Pa 1 ksi =103 psi
q (psi) 1 psi=0.0069 mPa
1 mPa = 145.03 psi
pound force- 1 ft-lb = 1.356 Nm
(ft-lb) 1kgm =0.102 Nm
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** Results obtained by mathematical modeling and data analysis

* Effective March 17, 2022, the API Monogram/APIQR Program has ceased offering certification services within the
Russian Federation in response to restrictions on financial and business activities imposed by the U.S. and Russian
governments. As a result, now all TMK facilities are not authorized to apply the API Monogram on their products.

TMK facilities were holding API license continuously for over 25 years. They have vast experience of manufacturing
materialin accordance with API standards to the clients worldwide. Since 2003, the TMK facilities have produced more than
3 million metric tons of casing, tubing, drilling and linepipes as per API Standards and marked with the API monogram.
TMK product’s quality and reliability are demonstrated by years of supply and service customers.

However, now the TMK facilities are still permitted to state that their products meet or comply with an API standard or
specification provided that they do meet the requirements in the API standard or specification. As previously, the TMK
facilities guarantee full compliance with the requirements of the API Standards and the quality of supplied products.

To provide additional confidence to our clients, in the summer of 2022 the TMK facilities have been audited by AJA
Registrars CIS ltd. and found to be in accordance with requirements API Spec. 5CT, API Spec. 5L, API Spec. 5DP & API
Spec. Q1.

During a manufacturing of customer orders a third part inspection can be involved to re-assure that all material is produced
in strict accordance with API Standards and customer specifications. A utilization of third part testing laboratories can
be provided as well.
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