Specification Summary

A ActiveSET" GRTi® Internal Grip Gasing Running Tool

The Volant® ActiveSET CRTi® casing running tool is fully mechanical and designed for casing running or drilling
with top-drive equipped rigs to make up, break out, reciprocate, rotate, fill, circulate, and cement casing and
liner strings, reducing non-productive time and associated costs. A simple rig-up and rig-down further increase
operational efficiency.

e The ActiveSET™ release feature, which must be installed with the vCAM™ latch mechanism, streamlines
CRTi tool activation to a single-step process, which eliminates the need to manage set-down load while
simultaneously rotating to the right.

e The vCAM latch mechanism provides the tool with a position-based latching function and enables
disengagement of the tool by both the familiar operation of setting down and rotating to the left or by setting
down directly into the latch from the break-out position.

e CRTi4-70 tools come with a High-Capacity Mandrel (CRTi4-7.0HC475), unless otherwise stated.

e The High-Flow Mandrel (CRTi4-70HF340) option provides a larger through-hole and a modified casing seal
assembly arrangement to support higher fluid flow rate requirements for Casing while Drilling (CwD) operations.

e The Slim Cage option enables all CRTi4-7.0 base tools to run 6.63 in. 24.0-28.0 ppf and 7.0 in. 38.0-42.7 ppf
pipe sizes, while reducing the torque capacity to 35,000 ft.Ib.

e All configurations are mechanically activated in tension and both rotational directions by top-drive control
using patented TAWG® torque activated wedge grip technology.

Starting from the insertion diameter (cage OD) of the base tool, selectable sizes of dies and integral slips (all of
which can be designed for Corrosion Resistant Alloy [CRA] casing running) configure the tool to support gripping
casing of increasing internal diameter. Through the use of a patented extended reach die structure, the gripping
diameter can be further increased to include casing sizes much greater than that of the base tool.

CRTi4-7.0HCa75 GCRTi4-7.0HF 340

Base Tool Characteristics'

Maximum Load Hoist  short tons (tonnes) 475 (430) 340 (308)
Capacities Torque ft.Ib. (N.m) 50,000 (67.700) 50,000 (67,700)
Set-down Load Capacity? short tons (tonnes) 110 (99) 110 (99)
'g'aapxggt‘? Cireulation Pressure psi (MPa) 10,000 (68.9) 10,000 (68.9)
Base Tool Length in. (mm) 59.0 (1,500)* 74.0 (1,880)°
Base Tool Weight® Ib. (kg) 1,000 (454) 985 (447)
Base Tool Diameter’ in. (mm) 17.8 (455) 17.8 (455)
Die Range in. tmm) 6.63 — 20.00 6.63 — 20.00
(168.40 — 508.00) (168.40 - 508.00)
Diametrical Stroke in. (mm) 0.61 (15.0) 0.61 (15.0)
Through-Hole Diameter in. (mm) 1.50 (38.0) 2.25 (570)
Maximum Flow Rate® gpm (m3min.) 660 (2.50) 1,460 (5.55)
Maximum Rotational Speed?® rpm Unlimited Unlimited

Tool Joint

NCbH0 or 6% REG

NC50 or 6% REG

Turns to Stroke Out™

0.72

0.72
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Specification Summary

Cage Specific Characteristics

Cage P/N Torque Capacity OD
ft.lb. (N.m) in. (mm)

82999 (Slim Cage) 35,000 (47,400) 5.620 (142.75)
83145 50,000 (67,700) 5.873 (149.20)

Casing Seal Assembly: Overall CRTi Tool Lengths

Seal Type Casing Size CRTi4-7.0HCazs CRTi4-7.0HF3z40
Overall Tool Length Overall Tool Length®
in. (mm) in. (mm) in. (mm)
6.63 (168.40) — 7.63 (193.80) 70.3 (1,790) 74.0 (1,880)
Swivel (Packer Cup)
8.63 (219.20) — 14.00 (355.60) 73.3 (1,865) 74.0 (1,880)
WedgeSEAL™ 16.00 (406.40) — 20.00 (508.00) 73.3 (1,865) 74.0 (1,880)

Combined Load Operation Curve

The graph below illustrates the full hoist and torque capabilities of each CRTi4-7.0 tool configuration. Please refer to the
Base Tool Characteristics table on Page 1 for each CRTi4-70 tool configuration's maximum hoist and torque capacities.
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Specification Summary

Tool Selection Guide

Step 1: Base Tool Selection

The CRTi tool is available in a variety of dimensions and ratings. The
Base Tool Characteristics table on Page 1 contains the capacities
of each base tool.

The operating hoist, torque, set-down load, and flow rate must each
be lower than or equal to its respective base tool capacity.

If combined hoist and torque is required for the casing running
job, the combined hoist and torque point must fall below or on the
Combined Load Operation Curve on Page 2.

Step 2: Cage Selection

The cage torque capacity may limit the CRTi tool torque capacity.
Some cages are designed to run casing sizes with smaller drift diam-
eters. Higher torque capacity is preferable for cage selection unless
the drift diameter of the casing is smaller than the cage OD. See the
Cage Specific Characteristics table on Page 2.

Step 3: Slip Selection

Casing sizes and weights with drift diameter above 5.620 in.
(142.75 mm) are available for this CRTi tool. Find the appropriate
slip based on casing size and weight in the slips and dies tables on
Pages 4-6. Some slips can run a range of casing weights.

Step 4: Slip/Casing Hoist Capacity

The CRTi tool's Maximum Hoist Capacity is based on API Specifi-
cation 8C's requirements, but there is a separate Slip/Casing Hoist
Capacity due to inefficiencies between the slips and the casing. This
Slip/Casing Hoist Capacity must be determined in pre-job planning
to avoid excessive casing deformation.

The lower of these two capacities shall be the limiting factor.

Fshp = nshp X Fcasmg

F,.,is the Slip/Casing Hoist Capacity due to slip/casing interaction.

n, (Slip Efficiency) is the slip-to-pipe-body load efficiency.
F is the Plain End Pipe Body Yield found in APITR 5C3.

casing

For example, in APITR 5C3 the Plain End Pipe Body Yield for 9.63 in.
x 40.0 ppf L8O (244.60 mm x 59.53 kg/m L80) casing is 916,000 Ib.
(4,076 kN). The Slip Efficiency for die 81793, which will be used to
run this casing, is 80%. (See the slips and dies tables on Pages 4-6.)

Therefore, the Slip/Casing Hoist Capacity is:

80% x 916,000 Ib. = 732,800 Ib. = 366.4 short tons; or
80% x 4,076 kN = 3,260 kN = 332.5 tonnes
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Step 5: Slip/Casing Torque Capacity

The CRTi tool’s Maximum Torque Capacity is based on API Specifi-
cation 8C's requirements, but there is a separate Slip/Casing Torque
Capacity due to the Torque Factor between the slips and the casing.
This Slip/Casing Torque Capacity must be determined in pre-job
planning to avoid excessive casing deformation.

The lower of these two capacities shall be the limiting factor. If no
Torque Factor is provided for the slip, the Maximum Torque Capacity
shall be the limiting factor.

T x oY

=K__ X
slip torque casing casing

T is the Slip/Casing Torque Capacity due to slip/casing interaction.

slip

K is the Torque Factor in the slips and dies tables.

torque

W is the casing weight.

casing

oY__ is the casing material API Grade's Yield Strength found in API

casing

TR 6C3.

In APITR 5C83, the Yield Strength for L80 casing is 80,000 psi (5651.5
MPa). Therefore, the Slip/Casing Torque Capacity for running 9.63 in. x
40.0 ppf L8O (244.60 mm x 59.53 kg/m L80) casing with die 81793 is:

0.02835 ft.Ib./psi/ppf x 40.0 ppf x 80,000 psi = 90,720 ft.Ib.; or
3.746 N.m/MPa/(kg/m) x 59.53 kg/m x 551.5 MPa = 122,984 N.m

Step 6: Hoist Capacity Pressure Reduction

The Maximum Hoist Capacity and the Slip/Casing Hoist Capacity
must be further reduced due to the circulation pressure in relation
to the casing and mandrel inner diameters.

This Hoist Capacity Pressure Reduction must be determined in pre-
job planning and subtracted from the limiting factor hoist capacity
determined in Step 4.

F =0.79xPx(D__. 2-1D ?)

EndPressure casing mandrel

F is the amount by which the limiting factor hoist capacity

EndPressure
must reduce due to pressure end-load.
P is the circulation pressure in the casing.
ID,qirg is the casing Inside Diameter found in API Specification 5CT.

ID is the mandrel Through-Hole Diameter.

mandrel

For example, in API Specification 5CT, the casing Inside Diameter
for 9.63 in. x 40.0 ppf (244.60 mm x 59.53 kg/m) casing is 8.835 in.
(224.40 mm). Therefore, for a circulation pressure of 1,000 psi (6.8
MPa), the Hoist Capacity Pressure Reduction is:

0.79 x 1,000 psi x ((8.835in.)2—(1.50 in.)?) = 59,888 Ib. = 30.0 short tons;
or
0.79 x 6.8 MPa x ((224.40 mm)2 - (38.0 mm)?) = 262,752 N = 26.8 tonnes

Therefore, the Maximum Hoist Capacity for the CRTi tool reduces
t0 475 - 30.0 = 445.0 short tons (403.6 tonnes), and the Slip/Casing
Hoist Capacity calculated in Step 4 for die 81793 reduces to 366.4 —
30.0 = 336.4 short tons (305.7 tonnes).

Please contact Volant for further information.
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Specification Summary

Dies and Integral Slips

Slip / Die Nominal Max. Pipe Weight" Min. Pipe Weight' Slip Efficiency Torque Factor
P/N Pipe Size (Wi gseing) (Wigseing) (M) (K grone)
ft.lb./psi/ N.m/MPa/
in. mm ppf kg/m ppf kg/m ppf (kg/m)
83000 6.63 168.40 28.0 41.67 24.0 35.72 80% - -
81277 7.00 177.80 26.0 38.69 17.0 25.30 80% 0.03032 4.006
81508 7.00 177.80 35.0 52.09 26.0™ 38.69" 80% 0.03102 4.098
83000™" 7.00 177.80 42.7 63.54 38.0 56.55 80% - -
81884 763 193.80 33.7 50.15 24.0™ 35.72" 80% 0.02592 3.425
83345 763 193.80 39.0 58.04 29.7 44.20" 80% 0.02721 BI5Y5
82750 763 193.80 55.3 82.30 51.2 76.19 80% - -
106454 8.63 219.20 32.0 4762 24.0 35.72 80% 0.02590 3.422
81421 8.63 219.20 36.0 53.57 28.0 41.67 80% 0.02688 3.651
101755 8.63 219.20 44.0 65.48 36.0" 53.57" 80% 0.02267 2.995
83041 8.63 219.20 59.6 88.69 59.6 88.69 80% - -
81793 9.63 244.60 43.5 64.74 36.0™ 53.57" 80% 0.02835 3.746
81420 9.63 244.60 53.5 79.62 47.0" 69.94" 80% 0.02513 3.320
82812 9.63 244.60 59.4 88.40 53.5 79.62" 80% - -
82276 10.75 273.05 40.5 60.27 32.8 48.81 80% 0.02060 2.722
82275 10.75 273.05 51.0 75.90 45.5 67.71 80% 0.02179 2.879
102777 10.75 273.05 55.5 82.59 51.0 75.90 80% 0.02201 2.908
82910 10.75 273.05 60.7 90.33 56,9 82.59 80% - -
81255 10.75 273.05 65.7 97.77 60.7 90.33 80% - -
81494 10.75 273.05 73.2 108.93 71.1 105.81 80% - -
81138 10.75 273.05 79.2 117.86 79.2 117.86 80% - -
83096 10.75 273.05 109.0 162.21 109.0 162.21 80% - -
81495 11.75 298.45 60.0 89.29 54.0 80.36 80% 0.01932 2.552
81757 11.75 298.45 71.0 105.66 65.0 96.73 80% - -
100703 11.75 298.45 82.6 122.92 78.0 116.08 80% - -
82039 12.75 323.85 58.4 86.91 50.0 74.41" 79% 0.01675 2.213
107742 12.75 323.85 65.1 96.88 64.0 95.24 78% 0.01675 2.213
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Specification Summary

Dies and Integral Slips (continuea)

Slip / Die Nominal Max. Pipe Weight" Min. Pipe Weight' Slip Efficiency Torque Factor
PN Pipe Size (Weaging (Weaging M) (Kiorgue!
ft.Ib./psi/ N.m/MPa/
in mm ppf kg/m ppf kg/m ppf (kg/m)
82168 13.38 339.85 54.5 81.10 48.0 71.43 80% 0.01705 2.252
81897 13.38 339.85 61.0 90.78 54.5 81.10 80% 0.01743 2.303
82164 13.38 965 68.0 101.20 61.0 90.78" 80% 0.01773 2.342
81150 13.38 339.85 72.0 10715 68.0 101.20 80% 0.01784 2.357
82588 13.38 339.85 77.0 114.59 72.0 107.15 80% - -
83154 13.38 339.85 86.0 12798 85.0 126.49 80% - -
81431 16.00 406.40 65.0 96.73 65.0 96.73 72% 0.01452 1.918
81645 16.00 406.40 84.0 125.01 84.0 125.01 72% 0.01486 1.963
82100 16.00 406.40 97.0 144.35 96.0™ 142.86" 71% - -
81758" 16.00 406.40 109.0 162.21 109.0 162.21 72% - -
106930 16.77 425.96 83.7 124.56 83.7 124.56 62% 0.01291 1.705
82532 16.77 425.96 770 114.59 73.3" 109.08" 67% 0.01388 1.834
102675 17.00 431.80 775 115.33 775 115.33 64 % 0.01332 1.760
81752 17.88 454.15 105.0 156.26 105.0 156.26 61% - -
100665 18.00 457.20 117.0 174.12 117.0 174.12 63% - -
82976 18.63 473.20 875 130.21 875 130.21 58% 0.01180 1.559
108773 18.63 473.20 94.5 140.63 94.5 140.63 63% 0.01265 1.671
81566'° 18.63 473.20 977 145.39 977 145.39 63% 0.01273 1.682
82101" 18.63 473.20 111.0 165.19 111.0 165.19 63% - -
108286 18.63 473.20 115.0 171.14 115.0 171.14 64 % - -
82675" 18.63 473.20 117.0 174.12 117.0 174.12 64 % - -
81880 18.63 473.20 139.0 206.85 139.0 206.85 64 % - -
82300 20.00 508.00 94.0 139.89 94.0 139.89 56% 0.01136 1.501
81759 20.00 508.00 106.5 158.49 106.5 158.49 57% 0.01157 1.528
81483 20.00 508.00 133.0%¢ 197.93¢ 133.0%¢ 197.93¢ 58% - -
101434" 20.00 508.00 1470 218.76 1470 218.76 57% - -
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Specification Summary

Dies for Corrosion Resistant Alloys (CRA)

Die Geometric Values APl 5CRA Compliant Values'

Die P/N Nominal Max. Pipe Weight" Min. Pipe Weight' Slip Efficiency Torque Factor Pipe Weight Adjusted Hoist
Pipe Size W, W, (n,) (K g Capacity
ft.lb./psi/ N.m/MPa/
in mm ppf kg/m ppf kg/m ppf (kg/m) ppf kag/m short tons tonnes
107684 9.63 244.60 535 79.62 535 79.62 80% - - 53,5 79.62 475 430

Characteristics are based on standard CRTi tool components and are independent of specific limitations of cage and accessories such as dies.

Maximum allowable set-down load applied to the tool. Some set-down load may be reacted through the coupling. This rating does not consider the coupling bearing load limitations.
Circulation Pressure Capacity varies based on the casing seal assembly and the mandrel end-load capacity, both of which vary based on the casing size and weight.
CRTi4-7.0HCa75 Base Tool Length does not include casing seal assembly. To find overall tool length see Casing Seal Assembly: Overall CRTi Tool Lengths table.
CRTi4-7.0HFz40 Base Tool Length does not change with casing seal assembly; Base Tool Length is the same as overall tool length.

Total weight varies with the casing seal assembly and slips or dies configured. Contact Volant Customer Support for detailed tool weight information.

For nominal pipe sizes 16.00 in. — 20.00 in., the Max. Tool Diameter is 21.0 in. (535 mm).

Maximum Flow Rate is based on minimizing erosion rates when using typical fluids. Erosion rates may vary depending upon the fluid contents. Please inspect tool bore regularly.

© ® N O O s w N

When rotating a casing/liner string during running/drilling operations, top-drive or casing connection specific limits govern Maximum Rotational Speeds.

o

. Turns to Stroke Out is the rotational limit during tool make-up.

Maximum pipe weight is the API Specification 5CT drift diameter of the heaviest weight casing into which the tool assembled with the specified die set will fit.

N

. Minimum pipe weight assumes that control of average pipe inside diameter over die grip interval does not allow pipe body area reduction less than 3.5% from nominal and
considers tool wear allowances, die penetration, casing deformation, and diametrical stroke.

w

In order to run integral slips P/N 83000, the CRTi4-7.0 tool must be configured with Slim Cage P/N 82999 and keeper P/N 83001. All uses of Slim Cage P/N 82999,
which can also be used with all other CRTi4-7.0 integral slips and dies, reduce the tool torque capacity to 35,000 ft.Ib. (47400 N.m).

14. For CRTi4-7.0HCa7s, hoist capacity is 420 short tons (381 tonnes) for this minimum pipe weight. Contact Volant Customer Support for the pipe weights the
CRTi4-7.0HC475 can engage with these dies at the full 475 short tons (430 tonnes) capacity.

15. For CRTi4-7.0HCa47s, hoist capacity is 420 short tons (381 tonnes) for this die.
16. Non-standard radial stroke limit for this casing weight only.

17. Maintaining API 5CRA compliance requires adjusting the tool hoist capacity to this value and running only this Pipe Weight. Though these dies’ geometries can engage the
noted Max. and Min. Pipe Weights, they will penetrate the pipe too much for API 5CRA compliance—unless the Max. or Min. equals the compliant Pipe Weight.

Please contact Volant Customer Support at +1 780.784.7098 or +1 877.786.5268 for all technical enquiries about this CRTi tool.
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