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®tejas  not just another PH6 lookalike

The TEJAS Two-Step 6-pitch (TTS-6 Black) workover connection, integrates
two very well established technologies in the O&G industry, the PHG6
premium workover connection and the drill pipe inertia welding/bonding
method.

This merger introduces a series of benefits in the TTS-6 Black design,
starting with customizability, regarding the tool joint dimensions and tool joint
/ tube body grade combos, moving to the differential advantage of increased
number of re-cuts and ending with refurbishing and extending the life of
decommissioned tubing, by replacing worn end-upsets, provided tube body
is still functional.



®tejas’  inertia welding is not welding

Welding processes can be classified into two main categories: 1) Liquid-phase welding (e.g. all
fusion welding processes like arc, laser, electron beam welding) and 2) Solid-state welding
(e.g. forge welding, friction stir welding, inertia welding, explosive welding, solid-state diffusion
bonding).

In the former, bonds are established by the formation and solidification of a liquid phase at the
interface, whereas in the later, applied pressure has a key role in bringing together the surfaces
to be joined within interatomic distances.

Solid-state welding has been used
for more than a thousand years.
Japanese and Damascus swords
were formed by heating, folding
and hammering a strip of steel
hundreds of times, until layers
were bonded together ...




®tejas  original WorkString T&C design

The TEJAS TUBULAR WORK STRING (TTWS) connection, was designed
to address the need for an ultra hi-torque workover connection, that can
reliably and economically tackle the present superlateral and future
hyperlateral wells, that the O&G industry is moving towards.

The design combines a replaceable coupling concept, in order to extend
tubing wear life, with a highly resilient, ruggedized thread incorporating
locking/negative engagement angles and multiple torque shoulders ...

but let’'s have a closer look to this connection’s features and benefits ...
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features & benefits

0D is 0.100” smaller than hard-banded PH6

Radial, metal-to-metal, gas-tight seal

Replaceable Coupling

AT

Shallow angle bevel and “buried” coupling face,
ensures smooth drill-outs, free of hang-ups

Embedded, hi-chrome, casing-friendly hard-band. Also
serves as a coupling replacement indicator

Coupling has 144% axial load capacity of the pipe body

Upset-end OD is 0.187” smaller than coupling OD,
turns couplings into replaceable “wear sleeves”

Pin Upset can accommodate 2x recuts

|Tlush ID
Thread jumpout-proof “hook” profile,

high-torque capacity (138% of BTS-6)

Negative angle, internal torque shoulder, acts as a
secondary seal and contributes to the connection’s

ensures trouble-free drilling and pulling out

Tejas Tubular STRAIGHT-TOTAPER thread (patent # 10,024,119),
with a double-lead, facilitates deeper stabbing and faster make-ups

Negative angle, external torque shoulder acts as a
secondary seal and contributes to the connection’s high-
torque capacity (138% of BTS-6)

» Rotating / Operating Torque exceeds the capacity of even the most powerful swivel

» High-speed rotating above 150 rpm w/o mudmotor, for fast drill-outs

» Long-reach frac-plug drill-out string, for the longest superlateral wells (32k ft TD drilled)

» Above 100% pull / push / torque efficiency, for demanding fishing operations

+ Self-aligning long pilot and double-start thread, for fast and easy stabbing / makeup

* Negative-angle, self-locking torque shoulders and thread load flanks, that eliminate jump-outs
* In the absence of HB, replacing worn couplings way more economical than IJ designs




®tejas 6 MM ft, 250 drillouts and counting
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In the SPEARHEAD connection, which is the latest TEJAS workover string
connection design, we have merged the proven TTWS hi-torque thread
design with the inertia-welded integral-joint concept.

SPEARHEAD retains all the benefits of TTWS, with the added benefits of,
(a) a customizable in regards of OD, length and material tool joint, (b)
increased number of re-cuts and (c) reanimating scrapped tubing due to
compromised upset ends (no more re-cuts or worn out OD) and turning it to
a premium workover tool, by retrofitting it with SPEARHEAD tool joints.

SPEARHEAD

SPEARHEAD runs as fast and easy as your standard PHG, but has a much
longer reach, due to its extreme torque capacity. And in wells that are not as
long, it will save you money, because you can run it fast and hard w/o the
need for a mud motor. In all respects it is the ultimate workover rig tool.
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Connection Data Sheets



@ t ITS6-black

tubular Gas-tight Two-step Tubing Connection

Material Properties Imperial i SIZE: 2.875 inch [73.03 mm]
Yield Stress, Minimum (psi [kPa]) 110,000 758,423 WEIGHT: 7-9 Ibm/ft [11.76 kg/m]
Yield Stress, Maximum (psi [kPa]) 140,000 965,266 GRADE: P-110

[Tensile Stress, Minimum (psi [kPal) 125,000 861,845 'mﬂazi“ﬁmm-; Eoaion
Hardness, Maximum (HRC [HBW]) N/A NIA

ipe Dimensions & Weight

Outside Diameter, Nominal (n [mm]) 2.875 73.03 onnection Load Capacities

[Weight, Nominal (Ilom/ft (ka/m]) 7.90 11.76 Tensile Efficiency (% of pipe body) 124
Wall Thickness, Nominal (n [mm]) 0276 7.01 internal Yield Pressure (% of pipe body) 100
Inside Diameter, Nominal (in [mm]) 2.323 59.00 Extemnal Yield pressure (psi) 31,130
|AP| Drift Diameter (in [mm]) 2229 56.62 |_eak Resistance Pressure (psi) radial m2m seal
Upset-End Diameter, Minimum (in [mm]) N/A NIA ICompression Efficiency (% of pipe body) 124
Upset-End Length, Maximum (in [mm]) N/A N/A Torgue Efficiency (3% of pipe tody) 39
Cross Sectional Area, Nominal {sq.in. [sq.mm]) 2.254 1454 19 Bending Strength Ratio (BSR) 17

Load Capacities

[Tensile Yield (iof [N]) 247 900 1,102,714

Internal Yield Pressure (psi [kPa]) 18,480 127 415

Collapse Pressure (psi kPa]) 19,090 131,621

[Torsional Yield (Ibi-ft [N.m]) 14,160 19,200

Hydrostatic Test Pressure (psi [kPa]) 10,000 65948

Bending rate (*/100 ft [*/30 m]) 175 173

nection Dimensions

Couping OD (in [mm]) 3.438 87.33
ISpecial Clearance** OD (in [mm]) 3.312 8412

Connection ID (in [mm]) 2.265 5753 g

[Tool-Joint Length (in [mmi]) 9.000 22860 B

IMake-up Loss (in mm]) 3.040 7. 3 E

[Threads per Inch {pitch [mm] 6.000 423 H

nection Torque Capacities

Low Shoulder Torque (lef-ftf N.m]) 650 380

High Shoulder Torque {Ibf-fif N.m]) 3,250 4410

IMinimum Make-up Torque (lof-f N.m]) 3,500 4750

Optimum Make-up Torque (lof-ft [N.m]) 4000 5420

IMaximum Make-up Torque (Ibi-ft [N.m]) 4400 5,970

Rotating Torque* {Ibi-ft [N.m]) 10,100 13,690

Yield Torque (Ibi-ft [N.m]) 12,600 17,080

** Lisled Rching Yield Torques and Comnection Load »epeches have o be ve'.aaleled for Specal Ces-a-ce C0.
Matenal 5 EMUSEA mspedied 1o 5% rolch, over 0D/, iongtrans and wall ickness orentabicns, per APVASTM requirements.




@ t Hi-Torque Fast-Running Xtended-Reach Workover Connection
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IMaterial Properties Imperial Metric SIZE: 2.875 inch [73.03 mm]
Yield Stress, Minimum (psi [kPa]) 110,000 758,423 WEIGHT: 7.9 Ibm/ft [11.76 kg/m]
Yield Stress, Maximum {psi [kPa]) 140,000 965,266 GRADE: P-110
[Tensile Stress, Minimum (psi [kPa]) 125,000 861,845 '

Hardness, Maximum (HRC [HBW]) N/A N/A

kipe Dimensions & Weight
Outside Diameter, Nominal (in jmm]) 2.875 73.03 onnection Load Capacities
Weight, Nominal (lom/ft [kg/m]) 7.90 11.76 Tensile Efficiency (% of pipe body) 122
Wall Thickness, Nominal (in [mm]) 0.276 7.01 .‘:nterna! Yield Pressure (psi) 34400

JInside Diameter, Nominal (in [mm]) 2323 59.00 kxtema Yield pressure (psi) 32,290
IAP| Drift Diameter (in [mm]) 2.229 56.62 l.eak Resistance Pressure (psi) radial m2m seal

JUpset-End Diameter, Nomina! (in [mm]) N/A N/A lCcmpression Efficiency (% of pipe body) 122
Upset-End Length, Minimum (in {mm]) N/A N/A [Torque Efficiency (% of pipe body) 108
Cross Sectional Area, Nominal (sq.in. [sqmm]) 2.254 1454 19 pending Strength Ratio (BSR) 1.25

|Pipe Load Capacities
[Tensile Yield (iof [N]) 247 900 1,102,714

|Internal Yield Pressure (psi [kPa]) 18,480 127 415
Collapse Pressure (psi kPa]) 19,090 131,621
[Torsional Yield (Ibf-ft [N.m]) 14 160 19,200

|H ydrostatic Test Pressure (psi kPa]) 10,000 68,943

|Bending rate (%100 ft [*/30 m]) 175 173

[connection Dimensions
Coupling OD (in jmm]) 3.525 8954
Coupling Replacement Limit OD (in [mm]) 3.400 86.36
Connection ID (in [mm]) 2.265 5753
Coupling Length, Minimum (in fmm]) 6.800 172.72

IMake-up Loss (in [mm]) 2.991 75.97
Tool-Joint OD (in [mm]) 3.338 8479

|Connection Torque Capacities
Low Shoulder Torque (lof-ft[ N.m]) 300 410

JHigh Shoulder Torgue (Ibf-fi[ N.m]) 1,500 2,030

IM inimum Make-up Torque (Ibf-ftf N.m]) 2,000 2,710
Optimum Make-up Torque (lbf-ft [N.m]) 4250 5,760

|M aximum Make-up Torque (lbf-ft [N.m]) 6,500 8,810

[Rotating Torgue* (ibF-f [N.m) 13,800 18710

¥ TAD

o .sim Rd:in; { Yield Torques and Comneciion Load \.apocbe: Fave o be -v.aadat:dfo Specal C»svce 00
Maiznal = EMISEA nspedied io 5% noich, cver OO/, kongtrans and wall frickness omentsbions, per APVASTM requirements
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SPEARHEAD

Hi-Torque Fast-Running Xtended-Reach Workover Connection

Material Properties Imperial Metric SIZE: 2.875 inch [73.03 mm]

Yield Stress, Minimum (psi [kPa]) 110,000 758,423 WEIGHT: 7.9 Ibm/ft [11.76 kg/m]

Yield Stress, Maximum (psi [kPa]) 140,000 965,266 GRADE: P-110

[Tensile Stress, Minimum (psi [kPa]) 125,000 861845 D::’sr;:a;::m m m Tm;:b
Hardness, Maximum (HRC [HBW]) N/A N/A L=, equipped with 34 inch wide hardband cn bax o both ends
kipe Dimensions & Weight
JOutside Diameter, Nomina! (in [mmy]) 2875 73.03 IConnection Load Capacities

Weight, Nominal (flom/it [kg/m]) 790 11.76 Tensile Efficiency (% of pipe body) 122
Wall Thickness, Nominal (in {mm]) 0.27¢ 701 Intemal Yield Pressure (psi) 34 400
JInside Diameter, Nominal (in [mm]) 2323 59.00 JExtemal Yield pressure (psi) 32,290
AP| Drift Diameter (in [mm]) 2.229 56.62 |Leak Resistance Pressure {psi) radial m2m seal
|Upset-End Diameter, Minimum (in [mm]) N/A N/A Compression Effciency (% of pipe body) 122
|Upset-End Length, Maximum (in [mm]) N/A N/A Torque Efficiency (3% of pipe body) 109
ICross Sectional Area, Nominal {sq.in. [sq.mm]) 2.254 1454 19 |Bending Strength Ratio (BSR) 1.25
ipe Load Capacities

[Tensile Yield (iof [N]) 247,900 1102714
||memal Yield Pressure (psi [kPa]) 18.480 127 415
[coliapse Pressure (psi [kPa]) 19,090 131,621

[Torsional Yield (Ibi-ft [N.m]) 14 160 19,200
JHydrostatic Test Pressure (psi [kPa]) 10,000 68,948
IBending rate (*/100 it [*/30 m]) 175 173
|connection Dimensions
Jconnection 0D (in [mm]) 3525 8954

Special Clearance** OD (in [mm]) 3.312 8412
JConnection ID (in [mm]) 2.265 5753

[Tool-Joint Length (in [mm]) 9.000 228.60
IMake-up Loss {in [mm]) 2991 7597

[Threads per Inch [pitch [mm] 6.000 423

nection Torque Capacities

|Low Shoulder Torque (f-ftf N.m]) 300 410
IH:gh Shoulder Torque (Iof-ft[ N.m]) 1,500 2,030

IMmimum Make-up Torque (Iof-it] N.m]) 2,000 2710

|0pu‘mum Make-up Torque (Ibf-it [N.m]) 4250 5,760

IMaxsmum Make-up Torgue (lbf-ft [N.m]) 6,500 8,810

IRotaﬁng Torgue* (ibf-ft [N.m]) 13,900 18,850

Yiekd Torque (Ibf-ft [N.m]) 15,400 20,880

S cuoY v > T ] RSN o V/ M RO =T

** Lisied Relaing / Yield Torques and Comnecion Load Capacties have o be recaiculated for Specal Ce:-.ré 00
Matenal 5 EMISEA n=pecied io 5% noich, over 0DV, lengtrans and wall Srickness orentabions, per APVASTM requrements.
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