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Section 2 - Introduction

2.1 DWCRT Description

The McCoy Casing Running Tool (DWCRT) by McCoy is a mechanically operated Casing Running Tool that
attaches to the Top Drive quill and uses controlled movements of the Top Drive to rotate and reciprocate
the Casing for makeup/breakout operations, hoisting, as well as drilling with casing and cementing
operations. Using this tool displaces the need for a tong, fill and circulating equipment, as well as
conventional hoisting elevators.

The tool’s operating temperature range is between -40°F to 180°F. The main components of DWCRT are
shown in the figure below:

Head Assembly: Mechanical device that converts rotation from the Top Drive into axial movement of the
Gripping Actuator or Mandrel. It can include an optional compensator (which allows unrestricted axial
movement of the CRT to make up thread loss or gain when making-up or breaking-out connections) to
assist on setting or releasing the tool in a controlled manner.

Gripping Assembly: Used in conjunction with Head Assembly to transmit axial and rotational movement
generated from Top Drive to the Casing. Available in external or internal grip for a variety of Casing
diameters and weights.

Circulator Assembly: Seal Guide Assembly. This keeps pressurized mud below the Gripping Assembly and
contained in the ID of the Casing, allowing for operations were circulating is required. McCoy also offers
an optional mud valve. Contact sales for details.

DWCRT Assembly: CRT Assembly is made up of Head, Gripping and Circulator Assembles. Figure below
provides more detail of parts that go into making DWCRT. Refer to Assembly — BOMs section for more
details.




NOTE:
All illustrations and figures in this manual are for illustrative purposes. Details shown may not represent
all surface features of the actual tool.
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2.2 Terms and Definitions

e  Bail Extensions (Extend-a-Bails, Buddy Bails, Add-a-Links) — Second set of bails places in series with the drilling
bails to extend the overall length of the bail assembly. Necessary to avoid interference between the CRT and
elevators.

e Base Slips — Intermediate tapered segment in the gripping assembly that retains the Inserts (Dies).

o Bell Guide - External pipe guide on the External Gripping Assembly used to guide the pipe into the tool. Creates
friction to resist rotation on the tubular when setting and unsetting the tool.

e Break Out — The process of unthreading the casing connection typically counter clock-wise.

e Bridge - Downhole obstruction that resists casing being advanced into the well.

e Bump Plate - Sacrificial component mounted to the bottom of the housing to create friction between the CRT
and the tubular for connection make-up

e Circulate - Pumping mud under pressure inside the casing while taking returns from the well.

e Circulating Assembly - Sub assembly of the CRT that provides a means for sealing internally of the tubular to
allow fluid to be pumped into the casing or to receive pressurized mud returns.

e  Clutch - Component of Head Assembly used to prevent incremental torque make-up during rotation.

e Dovetail Mandrel — Primary component of the Internal Gripping Assembly that moves axially to set and unset the
Slips (Dies).

e Fill Up - Pumping mud inside the casing while it is not pressurized.

e Floor Slips - Device used to hold the tubular at the rig floor, flush mount spider, hand slips,

e Gage Ring -Sacrificial component of the Circulator Assembly that centralizes the tool prior to the packer cup
entering the ID of the casing.

e Grabber Box (tool handler, tool joint handler)— External tool joint clamp below the top drive quill used to react
top drive torque for make-up or break-out of tool joints.

e Gripping Assembly — Sub assembly of the CRT that uses axial movement of relative members to grip and release
the tubular, can be configured to grip the internal or external of the tubular.

e Head Assembly — Common sub assembly of the CRT assembly used to selectable transmit top-drive rotation into
axial movement of the Gripping Assembly for selective grip or release of a tubular

e Housing — Main body of the Head Assembly that contains the drive components necessary for setting and
unsetting of the CRT.

o Housing Cap -Component of the Head Assembly that retains the components inside the head.

e Indicator - External cover that exposes yellow and white bands on the housing to indicate if the tool is in the lock
or unlocked position.

e Inserts - Interchangeable components mounted to the base slips that have teeth to engage the casing.

e Lift Nubbin — Upset installed into a threaded connection of a flush joint tubular, designed to lift the tubular with
an elevator.

e lLocked Position — Position of the Head Assembly to prevent axial movement of the gripping assembly from the
Set to Unset position, identified with white exposed under the Indicator.

e Lower Housing — Component of the External Bell Assembly that houses the Ramp Segments

e Make Up - The act of threading together the casing connection (typically clockwise).

e Packer Cup - Elastomer component of the Circulating Assembly that utilizes an interference fit to create a seal.

e Packer Saver (seal guide, packer cup guide)- Beveled entry guide installed into the tubular threaded connection
to guide the CRT into the tubular ID. Designed to prevent rips and tear in the packer cup from sharp edges or rig
misalignment.



Reciprocate - The process of lifting and lowering the casing string to work it through a bridge or into a long
lateral

Rig down - Removing the CRT from the top drive.

Rig up — Installing the CRT onto the top drive.

Rotary Table — Mechanical device on a drilling rig that provides rotation or resist rotation and supports the drill
string when the top drive does not.

Safety Swivel (safety cable attachment, safety ring, swivel ring) - Rotary ring on the Top Mandrel intended for a
secondary retention point.

Set — a state when the CRT is gripping the casing

Slips (dies) — Component of the Gripping Assembly that moves radially to grip the tubular, could have teeth or
lugs, identified by a tapered surface.

Snorkel — Internal mud tube passage between the Top Mandrel and the Dovetail Mandrel, preventing mud from
contaminating the internal components of the Head Assembly.

Stabbing Guide (False Stabbing Guide) -Beveled entry used to assist placing the threaded connection into the
mating connection, installed prior to stabbing and removed before casing make-up.

Stump Guide — Aluminum plate placed between the pin and box when activating the CRT to prevent casing
thread damage. Commonly used when a high amount of set down weight is required to activate the CRT.
Thimble — Metal Back Up plate to support the packer cup allowing for higher fluid pressures to be pumped
through the CRT. In larger diameters the Thimble may be integrated into the Packer Cup.

Top Mandrel — Component of the Head Assembly that connects to the Top Drive using a tool joint connection.
Unlocked Position — Position of the Head Assembly that allows the Gripping Assembly to be moved axially to set
or unset the tool, indicated by some or no yellow exposed under the indicator.

Unset — a state when the CRT is completely released from the casing

Upper Housing — Component of the External Bell Assembly

Vertical Indicator Line — Line on the Housing and Indicator that identifies when the tool is completely unset.
Wear Guide - Sacrificial surface that allows the Slips or Inserts to be retracted behind the Wear Guide preventing
the teeth from contacting the tubular during insertion or removal.




Section 3 - McCoy Customer Service

Congratulations, and thank you for purchasing quality tubular connection equipment from McCoy Global.
This unit will provide years of outstanding performance. Proper maintenance and care will extend its life and
ensure years of excellent service and reliability. The installation and commissioning, operating, and
maintenance instructions in this manual will assist you in giving your equipment the care it requires. Please
read the manual before installing and using your equipment. Replacement parts are readily available from
McCoy Global. Should you need replacement parts, or should you experience any difficulty not covered in
this manual, please contact:

McCoy Global Canada

14755 121A Avenue
Edmonton, Alberta, Canada
T5L 2T2

Phone: 780.453.3277
Fax: 780.455.2432

McCoy Global S.A.R.L

Warehouse No. FZS1BJ03
Jebel Ali Free Zone - South Zone
Dubai, United Arab Emirates

Phone: +971.4803.6900
Fax: +971.4803.6909

McCoy Global USA

4225 HWY 90 East
Broussard, LA USA
70518

Phone: 337.837.8847
Fax: 337.837.8839

McCoy Global USA - Austin

1300 Arrow Point Drive
Cedar Park, TX USA
78613

Phone: 1.512.610.5200
Fax: 1.512.610.5201

Sales: sales@mccoyglobal.com

Support: crtsupport@mccoyglobal.com

www.mccoyglobal.com/contact/

Technical manuals are produced and published by McCoy Global Inc. McCoy Global has made an effort
ensure that all information in this document is accurate and current, but please note that some illustrations
used in this manual may not visually match actual purchased equipment. If you believe information in this
publication is missing or erroneous, please contact our Technical Publications Department.

Standard Terms and Conditions of Sale (including warranty information):

https://www.mccoyglobal.com/download/terms-conditions-sales/



mailto:sales@mccoyglobal.com
https://www.mccoyglobal.com/download/terms-conditions-sales/

Section 4 - Safety Requirements

McCoy equipment is typically installed and operated in a controlled drilling rig environment involving hazardous
situations. Only authorized, trained, and competent personnel shall operate, maintain, and repair this
equipment. Appropriate procedures and protocols should be established to address hazards and situations that
may arise.

Fully review this manual and comply with all safety and environmental protection instructions before operating
equipment.

4.1 Recommended Tools

Assembly and Maintenance operation may require the use of tools designed specifically for the purposes,
refer to DWCRT Assembly Tools section for tool details. McCoy recommends that only the specified tools
be used, and used as intended, to ensure personal safety.

4.2 ldentification Numbers

All McCoy primary load carrying parts are engraved with part and serial numbers. Since McCoy parts are
modular, no identification number exists for the complete assembly. When documenting maintenance, be
sure to include all applicable serial numbers of individual parts.

4.3 Limited Warranty

The limitations outlined by this manual are for ideal operating conditions. The limits of the tool may be further
reduced by less than ideal conditions, and it is up to the equipment operator or technician to determine a safe
operating limit for each scenario.

For claims against warranty, documentation, digital documentation of rig operating parameters, and load applied
to the tool should be provided (such as a Pason report).

Standard Terms and Conditions of Sale (including general warranty information) may be viewed here:

https://www.mccoyglobal.com/download/terms-conditions-sales/
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Section 5 - DWCRT Training Outline

McCoy requires that users receive a training course before the use or maintenance of the DWCRT.

The following is an example course outline of the topics covered.

1. DWCRT Introduction
a. Overall Explanation of the tool (mechanical, modular)
i. Handout manual
b. Show parts of the tool (Head, Dovetail Mandrel, Wear Guides)
c. Basic operation (set and release)
2. DWHCRT Assembly and Disassembly
a. Assembly Tools
b. Assembly Video —hands-on disassembly
i. Show inspection points and key components (seals, wear items, seal areas)
ii. Lubrication
c. Circulator Assembly
i. Show parts and how to select Packer Cups and Gage Rings
ii. Check for wear on Packer Cup
d. Pre-job checklist for assembling tool
3. DWCRT Procedures
a. Using with Casing Tongs
b. Using without Tongs
c. Fill-up only
4. DWCRT Capacity and Modular Parts

a. Ratings

b. Flowrates

c. Valve options

d. Space out

e. Wear Guides, Bump Plates, Slips and Inserts
5. DWCRT Maintenance Schedule

a. Category |

b. Category ll

c. Category lll

d. Category IV
6. DWCRT Calculations
a. Reduced reciprocate ratings
b. Unlocked torque limits
c. Maxtension and torque to keep from damaging Casing
d. Recommended set torque
e. Test



Section 6 - DWCRT General Information

6.1 General Information
DWOCRT represents a new generation of Casing Running Tools. It is a mechanical tool with modular design
which meets design requirements of the APl 8C standard. The DWCRT is designed to make up Casing, run
it in the well, and provide rotation, reciprocation, and circulation. Minimal Top Drive set down weight is
required to activate the tool. The compensating locking mechanism allows Slips to be set with low torque
with easy release and the ability to achieve high torque for making Casing joints.
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6.2 Tension vs. Torque Capacities
The graphs below provide rated Tension vs. Torque capacities for various sizes of DWCRT. Please use the
correct load capacity limits for your application. If you have any questions, please contact McCoy.

o Blue line - DW Operation Load
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Tension Torque Curve (415 Ton 7" -20" HF)
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Section 7 - Operational Procedures

7.1 DWCRT Operational Positions

7.1.1 Locked Position
(Note the white showing below the Horizontal Indicator)
Once the slips are set at the appropriate
minimum setting torque, the tool can rotate the string
while in the locked position.
While in the locked position, the slips will not extend or
P retract.

—— 7.1.2 Unlocked Position
(There is no white visible below the Horizontal Indicator and
the Indicator is in the yellow area to extend or retract Slips)

Clockwise rotation of the tool in the unlocked position
extends the slips toward the pipe while counterclockwise
rotation retracts the slips.

NOTE: Count number of rotations required to completely
extend the Slips during Casing make up. The exact same
number of rotations is required to retract the Slips
completely. The number of rotations change with internal
diameter of the Casing.

During pre-job function test in Unlocked position, rotate Top
Mandrel by hand clockwise to extend the Slips. Note
required torque to activate the tool. Verify torque does not
change at Rig site.

7.1.3 Push Position (Gen 2 Only)
In the Locked position, 12 degrees clockwise
rotation of the tool rotates the Top Mandrel. Any
further rotation applies torque to the casing. At this

position:
1. The tool is ready to reach maximum torque
capacity.

2. Top Drive weight can be applied to the tool while
rotating clockwise without the tool going into
the unlocked position.

Do not exceed 10 RPM when activating (setting or
unsetting) the tool. Impact of setting or release at high
RPM are a safety hazard and may cause internal
damage to the Timing Lug on the Dovetail Mandrel Nut.




7.2 Rig Up Procedure

Use the following procedure to install the DWCRT on the rig’s Top Drive. Note that the safety clamp is used
as a secondary retention method and is not to be used as a primary lifting method.

1.
2.
3.

Lower the first joint of Casinginto the rotary on the rig.

Set the Floor Slips to hold the Casing.

Insert a Packer Saver (a device inserted into the box of a section of casing to guide the packer cup past
any sharp edges or ledges, intended to extend the life of a packer cup (similar to a “safety nubbin”))
into the coupling. The use of a Packer Saver is not required but will extend the life of the Packer Cup.
Only Steel Packer Savers are to be used. Lubricate the Packer Cup Lip to prevent rips and tears when
inserting into the casing.

Thread a Lifting Cap into the CRT. Verify the lifting cap is approved for the intended weight and angle of
the lift.

Hoist the DWCRT via the Lifting Cap. Tag line may be used to guide the tool in the joint of Casing.

Insert the DWCRT into the first joint of Casing. Lower the DWCRT until the tool lands on the Casing.
Remove the DWCRT Lifting Cap.

The DWCRT must be inserted into Casing before
proceeding to step 8. If the DWCRT is not in a joint
of Casing, there is a chance for potential damage
to the Slips and Mandrel if the tool is activated.

The tool cannot tolerate large Top Drive to
wellbore misalignment. Excessive misalignment
may cause difficulty inserting the CRT.
Misalignment must be less than % the diameter
of the casing being run or 6”, whichever is less.

- ALIGN+

fog
—
&
&

1 F—

8.

Using the Tool Joint Handler (Top Drive back-up or Tongs), make-up the DWCRT to the Top Drive. Mark
the tool joint connection with chalk or paint to represent where the tool joint backed off. This mark
should be monitored periodically, as misalignment indicates that the tool joint is backing off.

|
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7.3 Stump Test Procedure

Use this procedure to ensure the CRT is properly installed and that tool is suitable for the casing to be run.

1.

During Rig Up Procedure, the tool may have been partially activated. Rotate the Top Drive
counterclockwise. The Indicator should rotate as the Housing is held stationary. This indicates the Slips
are being retracted. When the housing starts spinning on the Casing and the lines are lined up, this
indicates the Slips are fully retracted.

Rotate the tool clockwise and make-up to set torque of 3500 ft-Ib. The Indicator should rotate while the
Housing stays stationary, this indicates that the Slips are being extended. Count number of rotations to
set tool and document the Procedure for later use.

Rotate the Top Drive counterclockwise. The same number of rotations are required to retract Slips
completely. Verify that the Line on the Housing lines up with the Line on the Indicator and remove tool
from the casing. Also verify Slips are retracted below Mandrel or Wear Guide.

NOTE: Perform Rig Up and Stump Test procedure before starting Setting Procedure

7.4 Setting Procedure (Activating the Slips)
Use this procedure to extend the slips using top drive rotation to apply torque or tension to the casing via
the DWCRT.

1.

3.

Insert the DWCRT into the Casing by lowering the Top Drive. Lower the tool until the Indicator is near the
bottom of the unlocked (yellow) stripe.

Rotate the tool clockwise. The Vertical Indicator should rotate while the Housing stays stationary, this
indicates that the Slips are being extended. Certain situations (rig misalignment, inadequate tool
maintenance) may require minor set down weight to activate the Slips and to keep the housing from
rotating on the top of the casing.

The DWCRT Indicator should be rotated until either the Casing make-up torque, or the Dovetail
Mandrel’s maximum unlock torque is reached. Do not exceed the torque value corresponding to the
lesser of these two values. The Casing may also be partially made up to the minimum set torque before
moving to the locked position. This will allow a lower release torque to be applied when unsetting the
tool. Refer to Appendix 1.1: Size and Ratings for unlock torque ratings to ensure a firm grip on the
Casing.

After setting the Slips, raise the Top Drive. The tool is placed in the locked position once approximately
2” of white band is showing under the Indicator. The DWCRT can now hold the Casing string weight and
the Slips at the rig floor may be released. The Casing can now be rotated, reciprocated and circulated.

NOTE for Gen 2: Tool can be placed in Push position by rotating the Indicator 12 degree clockwise
relative to the Housing. The tool will lug out indicated by a torque increase. To verify- when the tool is
engaged in the Push position, setting down weight will not allow the tool to go into the Unlocked
position (see page 17 for visual reference).

7.5 Unsetting Procedure (Releasing the Slips)

NOTE for Gen 2: If the tool was in the Push position, set the floor slips, rotate the Indicator 12-degree
counter- clockwise (vertical lines aligned) with neutral weight before going to the Unlocked position.
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1.

4.

In the locked position, lower the Casing to the floor and set the floor Slips. Slack off the Top Drive until
the Indicator partially covers the yellow band. The tool is now in the unlocked position.

Verify Mud Pump is turned off and pressure is bled off to Stand Pipe.

Count rotations of the Top Drive while rotating counter-clockwise at a maximum of 10 RPM. The Indicator should
start to rotate as the Housing is held stationary. This indicates the Slips are being retracted. When the housing
starts spinning on the Casing verify:

e Number of rotations are completed as per Stump Test.

e Lines are lined up; this indicates the Slips are fully retracted.

If the Indicator lines are not lined up, apply set down weight and continue to retract the Slips by rotating
counterclockwise.

Once the Lines are lined up, raise the tool out of the Casing.

NOTE: Inspect the Slip’s teeth and Packer Cup for wear after every ten joints. The teeth should be sharp and
have no visible flat spots. Also, make sure the teeth are fully retracted when removing the tool from the
Casing to ensure that the teeth will not contact the Casing upon the next insertion.

7.6 Connection Make-up with Conventional Tongs

1.

2.

Using appropriate Casing elevator, hoist next joint of the Casing. Insert the hoisted joint into the Casing
string and make-up to the specified torque with Tongs.
Follow DWCRT Setting procedure, lower the string, then perform Unsetting procedure.

7.7 Running the DWCRT to Reciprocate, Rotate and Make-Up Casing

1.

2.

Install Steel Packer Saver in the coupling of the next joint and then hoist with an elevator. Insert the hoisted
joint into the string.
Follow DWCRT Setting procedure, lower the string, then perform Unsetting procedure.

7.8 Using the DWCRT to Back Out a Joint of Casing

1.

3.
4,

Insert the DWCRT by lowering the Top Drive. Slack off until the tool lands on the casing and continue to
lower until the indicator is in the unlocked position.

Rotate the tool clockwise and set with the recommended torque. Refer to Appendix 1.4: Minimum Set
Torque.

Raise the tool in the locked position.

Rotate the tool counterclockwise to apply torque to break out the connection.

NOTE: If high break out torque is required refer to the troubleshooting section of the manual.

5.
6.
7.

Back out the connection.
Lower the tool until the indicator is in the unlocked position.
Rotate counterclockwise to release the tool.

NOTE: If the casing begins to rotate a backup tong may be required.

8.

7.9

Once the slips are fully retracted, lift the CRT out of the casing and lay down the joint of Casing.

Running the DWCRT to Drill with Casing (Gen 2 Modification

Recommended)
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1. Push position is required for drilling with Casing. Begin pumping mud through the tool once drilling
operations resume. The internal valve (if optionally used) may need to be removed if a higher flow rate is
required.

2. Begin rotating the DWCRT at the desired RPM.

3. Maintain positive clockwise rotation.

4. Monitor the gap between the Casing and the bump plate. If this gap is more than % inch, the DWCRT may
need to be released and reset to better grip the Casing.

5. Set the floor Slip once the Casing has been drilled to the floor.

6. Follow Unsetting procedure.

7.10 Fill-Up Procedures with DWCRT

Use this procedure to use the DWCRT to fill the casing up with mud, but not to apply any pressure or
circulation. Volume of mud will need to be monitored so that it does not over fill.

1.

e wnN

Lower the Casing and set the floor Slips. Be mindful of the bails and how low the Top Drive can get to
the floor.

Insert the Nose into the Casing. Use link tilts to center the Casing if the Casing is off- center.

Turn the pumps on and fill to the desired amount.

Turn the pumps off. Open the drain on the standpipe and bleed pressure to zero.

Allow the mud to drain out of the tool.

7.11 Circulating Procedures with DWCRT

Procedure for taking returns from the casing, pumping pressurized mud or cement.

1. Follow Setting procedure.

2. Turn the pumps on. Fill and circulate to the desired amount.

3. When complete, turn the pumps off. Open the drain on the standpipe and bleed pressure to zero.
4. Follow Unsetting procedure.

NOTE:

e Slowly raise the Top Drive to remove the tool. An air pressure may have formed under the
Packer Cup which can be released once the Packer Cup slides out of the internal diameter. Use
caution when hoisting the tool out of the Casing. Ensure the tool does not snag on the Casing.

e Allow the mud to drain out after the Packer Cup exits the Casing before continuing to hoist the
tool.

e Occasionally the Indicator will continue to completely cover the yellow stripe on the Housing as
the tool is raised out of the Casing. This is indicative of an air pressure trapped below the
Packer Cup which will lift the Housing and Mandrel until the Packer Cup releases its seal. Usually,
the seal is released in the coupler. Verify Stand Pipe is open to bleed of pressure.

7.12 Rig Down

Procedure to remove the CRT from the Top Drive.

1.

2.

With the tool in a joint of Casing, use the Tool Joint Handler (Top Drive back-up or Tongs) to break-
out the DWCRT from the Top Drive.
Thread a Lifting Cap into the CRT.
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3. Hoist the DWCRT via the Lifting Cap from the Casing joint.
4. Place the tool in the assembly stand. Remove Lifting Cap.
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7.13 Operating Specifications

7.13.1 DWCRT Load Rating

Often the McCoy DWCRT is stronger than the Casing it is gripping on. To keep from damaging the Casing,
we recommend not exceeding 80% of the pipe body tensile yield strength for the Casing used. The
manufacturer should provide a tensile rating for the Casing or it can be looked up in a reference such as
the manufacturer’s spec sheet or API 5CT.

Example 1: When running 5-1/2” 17# J-55 Casing, the rated tensile load is 273,000 Ib. This number should
be multiplied by 0.80 to get the recommended max tensile load.

0.8 x 273,000 = 218,400.

Even though the 5-1/2” internal Dovetail Mandrel is rated for 225 Tons, the limit for this Casing is 218,400
Ib. or 109.2 tons.

Example 2: When running 5-1/2” 23# P110 Casing, the rated tensile load is 729,000 lb. This number should
be multiplied by 0.8 to get its recommended tension load.

0.8 x 729,000 = 583,200.

Even though the maximum load for the Casing is 583,200 lb. (or approximately 290 tons), the 5-1/2”

internal Dovetail Mandrel is only rated at 225 tons. As such, 225 Tons is the maximum axial load that should
be applied.
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7.13.2 DWCRT Torque Rating

Often the McCoy’ DWCRT is stronger than the Casing it is gripping. To keep from damaging the Casing, we
recommend a Safe Setting Torque based on the Casing used. The manufacturer should have a tensile rating for the
Casing, or it can be looked up in a reference such as Baker Hughes Tech Facts Engineering Handbook or API 5CT.

Example 1: When running 7” 17# H-40 Casing, the rated tensile load is 196,000 Ib. This number should be
multiplied by 0.8 to get the recommended maximum tension load.

0.8 x 196,000 = 156,800 Ib.

The recommended tension load should then be multiplied by 0.054 to get maximum setting torque.

156,800 x 0.054 = 8,500 ft-Ib

Even though the internal Dovetail Mandrel is rated for 50,000 ft-lb in the unlocked position, the limit for this size
Casing is 8,500 ft-Ib. 8,500 ft-Ib is the maximum torque that should be applied.

Example 2: When running 7” 35# Q-125 Casing, the rated tensile load is 1,370,000 Ib. This number should be
multiplied by 0.8 to get its recommended tension load.

0.8 x 1,370,000 = 1,096,000

The recommended tension load should then be multiplied by 0.054 to get maximum setting torque.

1,096,000 x 0.054 = 59,000 ft-Ib

While the maximum setting torque for this Casing is 59,000 ft-lb, the 7” internal Dovetail Mandrel is only rated at
50,000 ft-Ib in the unlocked position. 50,000 should be the maximum torque applied in the unlocked position.

Refer to Appendix 1.1: Size and Ratings for Locked and Unlocked Torque Limits.
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Section 8 - Packer Cups and Gage Rings

8.1 Packer Cups
Packer Cups are an interference seal used to seal off the mud system of the DWCRT, enabling flowback,
circulation, or pumping cement thru the DWCRT. Use this rule for determining the best Packer Cup size for
a given Casing size and weight.

a. The OD sealing area on the cup should be .100”-.250” over the Casing ID for 4-1/2” to 6-5/8” Casing
sizes.

b. The OD sealing area on the cup should be .250”-.350” over the Casing ID for 7” to 20” Casing sizes.

c. Packer Cups used in Premium Connections may require less interference and the use of specialty
GageRings and Packer Cups.

Before storage, it is good practice to measure and label the OD of the Packer Cups after returning from a job.
Packer Cups are made of rubber which will wear after several jobs.

8.2 Gage Rings
Gage Rings are used to both center the Packer Cups and prevent wear and tear on the Packer Cups,
thereby extending their use life. Drifts for Gage Rings are normally smaller than the ID of the Casing by:

0.125" for 4-1/2" to 8-5/8"
0.156" for 9-5/8"-14"
0.188" for 16"-20"

Hint for internal flush Casing: A thread protector can be bored out and screwed into the internal flush

Casing of all the joints where the Packer Cup will be inserted. The modified thread protector covers the
sharp corners on the Casing thread that damages the Packer Cups and acts like a “lift nubbin”.

25



Section 9 - DWCRT Lubrication and Maintenance

Only McCoy manufactured parts are to be used on the DWCRT. Welding should never be performed on any primary
load carrying components of the DWCRT. The DWCRT utilizes modern heat-treated alloys and special processes
which can be dangerously altered by heating or welding. Repairs of any DWCRT part should only be undertaken
by McCoy or a McCoy authorized shop with the proper knowledge and procedures to ensure the safety and
performance of the tool are not compromised. McCoy recommends maintenance and inspection in accordance
with APl RP8B guidelines.

Customers should work with McCoy to jointly develop and update inspection, maintenance, and repair procedures
consistent with equipment application, loading, work environment, and storage conditions. These factors may
change from time-to-time as a result of equipment history, product improvements, new maintenance techniques,
and service conditions. NDE should be performed per ASTM E165 and ASTM E709. Ensure the parts a free of metal
shavings after Magnetic Particle Inspection. The components should be free of debris prior to assemble and
lubrication should not be contaminated. McCoy recommends a performance pull test every 5 years followed by
NDE. Inspection of gauging rotary connection should be performed to APl 7-2.

Tool documentation should be kept by the user and updated as the tool components are changed out on the tools.
It is recommended to establish a serial or asset number to tie all documentation to. The serial or asset number will
contain all the individual parts and serial numbers. The documentation is the responsibility of the user and should
be checked prior to the job in the event documentation needs to be provided prior to rig up.

Schedule frequency listed below is based on 1 to 4 jobs per month under normal operating conditions.

Category |

During the job

Observation of equipment during operation for indications of inadequate performance.
a. Check for tears and rips in the Packer Cup.

b. Verify after every joint that the Indicator line is lined up before removing from Casing.

c. Check that Slips are recessed below Dovetail Mandrel or Wear Guide before inserting Casing.

d. Make sure the teeth are sharp and free of debris.

e. Check paint or chalk line on Top Drive-DWCRT connection to verify the connection is properly torqued.
Category Il
After every job

Category | inspection plus further inspection for corrosion or missing components, deterioration, proper
lubrication, visible external cracks, and adjustment.

a. Wash OD and ID of the tool.

b. Visually Inspect tool joint threads.

c. If used, remove the internal valve, clean and redress.

d. Replace internal wiper seal in Dovetail Mandrel.

e. Lubricate Dovetail Mandrel threads.

f. Clean, lubricate, and check for wear on the Clutch and mating teeth and slots.
g. Re-tape the vertical line.

h. Remove and disassemble Circulating Assembly, replace seals and reassemble.
i.

Remove Bump Plate, Slips and Inserts, and inspect Dovetail grooves on the Slips and Dovetail Mandrel for
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wear, lubrication, chips or cracks.
j. Wash Slips and Dovetail Mandrel before re-applying grease.
k. Inspect components in the mud flow path for erosion.
I. Inspect and repair as required, the White and Yellow indicator stripes on Housing.

Category il
Every 6 months.

Category Il inspection plus further inspection which should include NDE of exposed critical areas and may involve
some disassembly to access specific components and identify wear that exceeds allowable tolerances.
a. Replace all seals in the Housing.
b. Carry out NDE on critical load-bearing components which include:
1- Dovetail Mandrel
2- Slips (when applicable)
3- Inserts
(Contact McCoy for more details)

Category IV
Every 12 months.

Category lll inspection plus further inspection which should include NDE of all primary load carrying components
and critical dimension measurement.
Carry out NDE on all primary load carrying components which include:
a. Dovetail Mandrel
Slips
Inserts
Housing
Housing Cap
Dovetail Mandrel Nut
Top Mandrel
Upper Housing- External tool only
Lower Housing- External tool only
Ramp Segments- External tool only

o sm o a0 T

9.1 DWCRT Spring Replacement Guide

Replace the family of springs when damaged or when the uncompressed length of any individual spring is
less than:

Part# 701254 Bump Plate Springs (Qty-6): 2.5”.

Part# 701250 Mandrel Nut Springs (Qty-10): 5.51”.

Part# 605721 Bevel Spring (Qty-4): 1.614”.

Part# 700110 Clutch Spring (QTY-6): 4.25”.

9.2 Results of Inspections

Parts with indications less than 3/16” located in non-critical areas are permitted. A follow-up examination
is recommended to check for indication growth. External tool dogs have a max wear limit of 3/16” to
provide proper friction on the Casing.
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NOTE: McCoy requires replacement of dies whose teeth have been worn flat or broken. To measure the
flatness of DWCRT Dies, use optical micrometer to measure the width of the flat on the tip of the tooth. If
the flat is more than 0.025” wide, the tooth is considered damaged. If more than 10% of the teeth within
any 2” x 2” square is damaged, the Die needs to be replaced.

9.3 Recommended Lubrication

McCoy recommends using the following lubrication. The use of other lubricants may affect the

performance and accelerate wear on critical components, reducing the life expectancy of the parts and/or
effectiveness of the tool.

Area Lubrication

Dovetail Threads and Slip/Die Taper Surfaces above 32°F Kliberplex AG 11-462 (McCoy P/N: 700053)

(0°0)

Dovetail Threads and Slip/Die Taper Surfaces below 32°F Kliberplex ELM 44-80 ARTIC (McCoy P/N: 700095)
(0°C)

Bolt and Set Screw Threads Loctite 76764 (McCoy P/N: 700093)

Square Threads, Seals, Splines and other NLGI No. 2 Lithium equivalent

Keep all parts lubricated to prevent corrosion.

9.3.1 Stocking Quantity
McCoy suggests enough spare parts of seal kits, Packer Cups, Slips, Inserts and springs be stocked to
properly operate and maintain the tool for 3 months using DWCRT Lubrication and Maintenance schedule.
McCoy also recommends additional set of Slips be purchased. For additional details, please contact
customer service as detailed on page 9 of this manual.

Common wear items for the circulator assembly such as packer cups and gage rings are listed on the table
in Appendix 1.7. Select the appropriate part number for your DWCRT size and configuration. A complete
tool requires a Head Assembly, Gripping Assembly, and Circulator Assembly.

Use the table below for generalized spare part recommendations.

Part Number | Description (DWCRT 450) QTY Per Qty per
3 Month Year
606476 Head Assembly Redress Kit 3 10
606475 Head Assembly Rebuild Kit - 2
606201 Internal Gripping Assembly Redress Kit 4-1/2”- 6-5/8” 3 10
606202 Internal Gripping Assembly Redress Kit 7”- 8-5/8” 3 10
606203 Internal Gripping Assembly Redress Kit 9-5/8”- 20" 3 10
606205 Internal Gripping Assembly Overhaul Kit 4-1/2"- 6-5/8” - 1
606206 Internal Gripping Assembly Overhaul Kit 7”- 8-5/8” - 1
606207 Internal Gripping Assembly Overhaul Kit 9-5/8”- 20” - 1
606213 External Gripping Assembly Redress Kit 4-1/2” -7-5/8” 3 10
606212 External Gripping Assembly Rebuild Kit 4-1/2” — 7-5/8” - 1
605105 Internal Circulator Assembly Redress Kit 4-1/2” — 6-5/8” 3 12
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605149 Internal Circulator Assembly Redress Kit 7”-7-5/8”" 3 12
605098 Internal Circulator Assembly Redress Kit 8-5/8” — 20” 3 12
606522 External Circulator Assembly Rebuild Kit 4-1/2” — 7-5/8” 3 12
Ref Table Packer cup 2 10
Ref Table Gage Ring - 2
605739 Snorkel - 1
Part Number Description (DWCRT1K) QTY Per Qty per
3 Month Year
606253 Head Assembly Redress Kit 3 10
606252 Head Assembly Rebuild Kit - 2
606313 Internal Gripping Assembly Redress Kit 77- 11-3/4” 3 10
606316 Internal Gripping Assembly Redress Kit 13-3/8”- 26” 3 10
606314 Internal Gripping Assembly Overhaul Kit 7”- 7-5/8" - 1
606315 Internal Gripping Assembly Overhaul Kit 9-5/8”- 11-3/4” - 1
606317 Internal Gripping Assembly Overhaul Kit 13-3/8”- 26" - 1
605149 Internal Circulator Assembly Redress Kit 7”-7-5/8” 3 12
605678 Internal Circulator Assembly Redress Kit 9-5/8” — 13 3/8” 3 12
605598 Internal Circulator Assembly Redress Kit 16” — 20” 3 12
605602 Internal Circulator Assembly Redress Kit 22” — 26" 3 12
Ref Table Packer cup 2 10
Ref Table Gage Ring - 2
605451 Snorkel - 1

9.4 DWCRT Inspection Chart
9.4.1 Head Assembly

O

Inspect tool joint for thread and seal area damage.

Inspect internal threads and the threaded nut that holds the Snorkel.

Inspect Housing Cap male and female threads and seal areas.

Inspect internal Clutch teeth for deformation (black coating worn away is acceptable).

Inspect external lugs on the Clutch. Make sure the Clutch moves and rotates freely in the Housing.
Inspect wiper seal surface for corrosion and cracks.

Inspect external splines on Top Mandrel for deformation (black coating worn away is acceptable).
Inspect Snorkel wiper seal area for corrosion and cracks.

Inspect internal threads on Dovetail Mandrel Nut for scaring or galling.

10. Inspect Thrust Washers for scaring or galling.

11. Inspect seal area on Snorkel for rust or pits.

L o0 NV e WNR
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Checked By:

12. Inspect critical cross-section of Top Mandrel for cracks.

Date:

=)

7 & IF IN DOUBT,.PLEASE ASK! 3

o

12 11 s s

10

CRTICAL COM

DWCRT

Head Assembly

1

205146 e s

Cidw_vaulihdw jobs\handling teolshdw0013\cad filesy Erinted copy is UNCONTROLLED

9.4.2 Internal Assembly

O

OoooocoooOo0Ooao

Checked By:

Inspect seal groove for corrosion.

Inspect thread for wear.

Inspect seal area for corrosion or pitting.

Check for broken springs or short springs.

Inspect Insert teeth per acceptance criteria.

Inspect Slip contact areas for wear or corrosion.

Inspect Wear Guide OD, verify Slips are recessed when tool is released.
Inspect internal seal diameter.

Inspect Packer Cup OD for tears, cracks, or excessive wear.

10. Inspect Gage Ring OD based on Casing being run.

L oo NV e WDNR
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Date:

8 7 I 4 IF IN DOUBT.}.PLE&SE ASK! l 3 2 | !

5 D
- =
SECTION B-8
SCALE N : S
. B

it [Torgus [
CRIMCAL _OMFD:EP-T =) &4 Wl DWCRT
oo ;
e e o el  Fe e CRT Assembly
N DECHAAL “W“ﬂ‘l‘ :mcm . e oy Inspection Chart A
ANSUAR BT TRACHMINEL 17 .0 o ; ' "
MEPBD. (LET AP THOL 13580 D00 DIOME ra aﬁ”: 4.-1’]2.-20
Atz suce o |4 o~ &L D
o e T T L
TS e AT e e = BT T T
fore s ca s sl T
S — F -1

printed copy is UNCONTROLLED
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9.4.3 External Assembly

OooOoooO0oOooao
LN U A WDN R

Checked By:

Date:

Inspect seal groove for corrosion.

Inspect thread for wear.

Inspect seal area for corrosion or pitting.

Check for broken springs or short springs.
Inspect Insert teeth per acceptance criteria.
Inspect Slip contact areas for wear or corrosion.
Inspect Wear Guide OD, verify Slips / Ramps are recessed when tool is released.
Inspect seal internal diameter.
Inspect Packer Cup OD for tears, cracks, or excessive wear.

10. Inspect Gage Ring OD for proper size based on Casing being run.

| IFIN DOUBT.}.I‘[EASE ASK!

CRIMCAL COMPONENT:

= CWCRT

External Kit

412" -7-5/8" 500 TON

= 406039 Pron - [1 %

Cidw_vaulihdw jobshhandling fools\dwi003\dwi003.2\cad files,

Frinted copy is UNCONTROLLED
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9.4.4 Slip Teeth Inspection Criteria

WARNING

The DWCRT cannot tolerate wellbore misalignment in excess of 1” less than half of the pipe diameter. For
example, a 20” casing can tolerate 9” of wellbore misalignment (20”/2 - 1” = 9”).

Once top drive weight has been set down on the DWCRT, the tool must be retorqued before a tensile load can
be applied.

The DWCRT compensator will unlock the tool if the top drive continues to lower after the casing gets stuck. Any
rotation of the tool while in the unlocked position, even clockwise rotation, has the potential to retract the Slips
and release the casing string.

Up to 100,000 lbs. of set-down weight may be applied to the tool in the unlocked position as long as the tool
isn’t rotated. Gen 2 tool will allow set down weight combined with rotation while in the push position. Do not
use the DWCRT compensator as a jar for hammering the casing into the well.

Occasionally the Indicator will continue to completely cover the yellow stripe on the Housing as the tool is
raised out of the casing. This is indicative of an air bubble trapped below the Packer Cup which will lift the
Housing and Mandrel until the Packer Cup releases its seal. Usually, the seal is released in the coupler.

Slips that are not fully retracted can drag along the casing ID and threads which may result in damage to the
casing or damage to the tool. The Housing will spin with the Top Mandrel and Indicator once the Slips are fully
retracted. Verify that the Retract Line on the Housing lines up with the Retract Line on the Indicator. If the two
are not lined up, apply set down weight and continue to retract the Slips.

Dies whose teeth that have been worn flat or broken must be replaced. To measure the flatness of DWCRT dies,
use a caliper to measure the width of the flat on the tip of the tooth. If the flat is more than 0.025” wide, the

tooth is considered damaged.

Count both the total number of teeth and the number of damaged teeth in a 2” x 2” square. If the number of
damaged teeth is more than 10% of the total number of teeth in that square, the die should be replaced.
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Section 10 - Assembly — BOMs

10.1 DWCRT Assembly

| 7 | & IF IN DOUBT,.PLEASE ASK! 3 2 1
| . Tension Torque QAL wicirculator
104 q
‘ Casing Range {Tons) t#Hb.)
T 4-1/2"9.5-15.10# 140 13,000 8.6
@16.00
1 5" 18-23.2# 140 15,000 8.4
5-1/2" 15.5-26.8% 225 25,000 8.9
[ 17 5-1/2" 15.5-23# 255 25,000 8.9
‘ 5-1/2" 20-23# 300 30,000 89
&" 20-24.5# 430 30,000 9
14.00
@ &-5/8" 20-36.7# a70 50,000 9.4
7" 17-354
450Ton 7" 17-35% Display 7-5/8" 24-42.84# 450 65,000 7é
[
123
8-5/8" 24-A4#
9-5/8" 36-59.4#
10-3/4" 40.5- 60.7# 450 45,000 9.7
11-3/4" 47-71#
@22.00 13-3/8" 54.4-85#
16" 65-109#
16-3/4" 65-109#
18-5/8" 87.5-117# 430 65.000 10
20" 94-133#
4-1/2-7-5/8" External 500 65,000 9.8
@1400 20.00
500 Ton 4-1/2" Display Py [Foraue: Em—
CRMCAL COMPOMENT:
NG AL P e A Eo e et i et | R A W Dwooti3
;c?.ilfu"ﬁ__;c_':.amugr;_“:ﬁ:”:c?r:&cﬁ CONCENRICTY T?CE:"C. ’ Bascpllon DWCRT Assembly
X oaiBE  FACTON :1/3 MACHHED 0Rws “Ooanunce (o
a0 w2015 ANOGULAR +05F STRAGHTTHIE 17586 0.0 00T |3
Wik s 2006 FERFEND +0.3% TASEREDTHLDE 125RME OD-OD MOTE e TR NS 4"] |'r2"'20“
e 5B PACH DOETE T oo AR oare 171242017
ORI KNSRI NI RN B oo . oo o o oL
e e e N e v T 603025 D |1 .2

CADW_Vaul\DW Jobs\Handling Took\DWO0Q13\CAD Fles\

Frinted copy is UNCONTROLLED
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| TPLEASE ASK! | 3 | 2 | 1

_ Head Circulator
PART NUMBER DESCRIFTION .'f\is_sel'l}bh,lr ITEM NO. PART NUMBER DESCRIPTIOM Size Assembly
Opfions/QTY. Opfions/QTY.
606474 Head Assembly Anti-collapse 1/4" Travel 1 20 605101 Circulator Assembly 4-1/2"- 6-5/8" 1
406479 Head Assembly Shorty Anti-collapse 1/4" Travel 1 21 &050%0 Circulator Assembly 8-5/8" 13-3/8" 1
22 &05351 Circulator Assembly 16" 20" 1
23 605071 Circulator Assembly 7" 7-5/8" 1
TEM NO. | PART MUMBER DESCRIPTION Size lmemc'!igrgwafemcl 24 606188 Circulator Assembly External 4-1/2"-7-5/8" 1
10 405730 Internal Gripping Assembly 4-1/2" 200 1
11 406280 External Gnpping Assembly 4-1/2-7-5/8" 1
See Mote 1
c
See Mote 2
B
See Note 3
Hoist: [Torgue: Pressure:
Motes: CRIMCAL COMPONENT: N
3 ITERAT R o4 w | DWO0013
P it phEiae = e AL s ’
1. Select one each for a complete tool: Head Assembly, DL o AL M L B ACE Stk e ot [T R ]
A Crip Assembly, CECIMAL "C“:E'?"‘Jm A e re |2 DWCRT Assembly
Circulators Assembl',r. Mot all components can be used it i S o s o oo 3
toqether. =% ® AIGHE R, D.0 poTR |3 s . .
2. Refer o 605730 for other Internal gripping assembly sizes. SIS FERRND 1055 TARSSDTHOL 1R S0 00 el — 4 "tn:’]'ismw 4-1/2-20 .
3. Curently External takes a different Dovetail Mandrel Nut. D inte ot e amoric i e o ATt AFTaCHE e - YTIET 140 Ton 4-1/2
When External is gouted You'll need to take that into @0155Y CRAWNCRES LB BOLNG DEVELOPNGHTGENERALBAVINER o A0 MH|BEANSI0N7 TETSE T wenen
consideration TR RAET B ASAS A WELA S EXPYEES WY S B B R TR St v o Lo D oz e, oo JL LA 01/17/2019  |Peinc . HE
: ASETLASENEE R e R AR E B R IR o [ o nr om0l 605025 D 242

CADW_Vault\DW Jobs\Handling Tools\DWO0013\CAD Files\ Printed copy is UNCONTROLLED



10.1.1 Head Assembly, 500 Ton

SECTION C-C
SCALET:12

DETAIL B
SCALET:3

G

; / N
| ONNC,

¢ 7 |
) © —® s ©

IF IN DOUBT.'..PLEASE ASK! | 3 | | 1
D
Clutch Detail Sk,
- - - 2 (D
~ - ( \,f)r\r’ = IB'@ @ a0 1
G.- ) (oo 1) (e (2_3/, 29) (23) .\15) G{
D ‘f |
L1 I|
e e e e 2 \ c
>N/ ,
T e
oA 7
T
///l/‘" A B
. / I
—
- ///////)4 .
L~
i
(3 I Iﬂ N
3 | . —
\@ @ \28)
HobT 500 Ton [rorque: 65,000 fi-o Fresure: -
CRMCAL COMPONENT:
i e R oA w | DW0013
)' :::: Assembly, Head, Anti- A
Collapse 1/4” Travel
oK S 500 Ton
=
wrrn. R cat O1/17/2019 TR T WIS
- e " 406474 5 e

CAPDMY\McCoyEngineeringh\drawworks enginesnng®,

Prinfed copy is UNCONTROLLED
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8 | 7 6 | IFIN DOUBT.|..PLEASE ASK! | 3 | 2 | 1
ITEM NO.| PART NUMBER DESCRIFTION QTY. Redress Kit Rebuild Kit Overhaul Kit
1 405398 Cable Guide Cover 1 PART NUMBER 6064?6}{3%1 ress Kit 6061?$;§%build 6064??;,;%~]:$m0ul
2 405620 Clutch 1 205749 — ' — ' e
3 605749 Clutch Spring Alignment Pin [ 200401 1 1 1
4 606041 Dovetail Mandrel Nut, 500 Ton 1 700400 1 1 1 D
5 606473 Housing. 500 Ton 1 700602 1 1 1
[ 605016 Housing Cap 1 700800 1 1 1
7 605390 Indicator 1 701200 - 1 1
8 605018 Indicator Nut 1 701201 - 1 1
9 604079 LOCKING NUT, 2 3/4" 1 700002 - 12 12
10 700801 O-RING, DWCRT SNORKEL, 3.020" OD X 2.600"ID X 0.210" C§ 1 701250 - - 10 —
11 700600 O-RING, 12.525"0D X 11.975" D, .275"CS, 2-453, 70 DURO 1 700110 - - 4
12 700602 O-RING, 8.262" OD % 7.984" ID x 0.139" CS (Replaces Part #2226601) 1 700801 1 1 1
13 700800 PolyPak, 6.5" OD x 6.0" 1D x 0.25" CS 1 700000 - - 5
14 701200 Ring. Snap, 12" OD x 11.38" ID x 0.56" W x 0.19" T (Replaces Part # 505166) 1 605721 - - 4
15 701201 Ring. Snap. 12.50" OD x 11.38" ID x 0.56" W x 0.19" T [Replaces Part #505144) 1 605686 - - 2
16 700002 SET SCREW, HEX, CUP POINT, 3/8-16 X 5/8" LG, STEEL 12 605022 - - 2 c
17 701140 SHACKLE, 3/4" BOLT TYPE ANCHOR, 4-3/4" TON 2
18 701250 COMPRESSION SPRING 10
19 700110 SPRING, 1/2,33/8 L, 103-218-00 [
20 605318 Safety Clamp 2
21 700801 Seal, Wiper, ? OD x 81D x 0.625" C3 1
22 700000 BOLT, SHOULDER, 3/8" $H X 1" SHLG, 1/2"-13 THREAD, STEEL, 5/16" DRIVE SIZE 5 B
23 605739 Snorkel 1 llv—See Note 1 See Mote 2
24 1006174 SPACER, DWCRT, 7' LG, 1"ID 1
25 605721 Spring 4 ‘\
26 605720 Spring Plate 1
27 605020 SPRING RETAINING CAGE 1
28 6056222 Thrust Bearing 1 B
29 605686 Thrust Ring 2
30 605022 Thrust Washer 2
31 605900 Top Mandrel Blank 1
T | GOMiRER | DESCRIFTION | Options/QTY.
Hoist: 500 Ton [Torgue: 45,000 ft-lo Pressure:
50 | 405118 Safety Ring 1 CRIMCAL COMPONENT: Mo N
DHO) MOV SCALE FOR DR = - EMCVE ALL BIRRS. - Dwm] 3
Notes: A TOERANCE | SURFACE FRESH concaT :?A—“”. R ~ W . “ Assembly, Head, Anfi- R
LT R pmm R . Colopsd o
. ' 4; o ﬁ' K 5 500 Ton
Intermal Spring Valve — oo AL il
Part Numger 602870 A RU OINN7/2019 | GAIsEME 18 weowin i
Can Replace ltem # 605113 “* ':M - e A0 4AT A B 2

C\pdmimccoyengineernng . drawworks engineering,

Frinted copy is UNCONTROLLED
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10.1.2 DWCRT 1,000 Ton Assembly

8 | 7 | & | IF IN DOUBT,..PLEASE ASK! | 3 | 2 | 1
. Torque Torque
Tubular Size Weight Casing 1D (in.) AZLﬁ?:Jﬂ Capacity Capacity 5:'::;;:" Minimu |Flow Rate OAL (in.) Afttl;r:,:e Aprox
Range (Locked ft- | (Unlocked ft- m ID (in.) | (brl/min) . Weight (Ibs.)
o (Tons) (Tons) (in.)
Ib) Ib)
7" 17-354 6.538 - 6.004 400 60,000 20,000 50 1.5 12 122 137 2950
7-5/8" 39-55.34# 6.625 - 6.125 500 65,000 25,000 50 1.5 12 122 137 3000
9-5/8" 36-59.4 # 8.921 - 8.407 1000 100,000 75,000 50 2.25 20 130 153 3350
] g-7/8" 628 # 8.625 1000 100,000 75,000 50 2.25 20 130 153 3350
10-3/4" 40.5 - 60.7# 10.050 - 9.660 1000 100,000 75,000 50 2.25 20 130 153 3580
11-3/4" 47 - 714 11.000 - 10.586 1000 100,000 75,000 50 2.25 20 130 153 3600
13-3/8" 54.4 - 854 12.615-12.159 1000 100,000 75,000 50 2.25 20 130 153 4000
c 13-5/8" 88.24 12.375 1000 100,000 75,000 50 2.25 20 130 153 4000
16" 65 -1094 15.250 - 14.688 1000 100,000 75,000 50 2.25 20 135 162 4400
16-3/4" 65 - 1094 16.250 - 15.750 1000 100,000 75,000 50 2.25 20 135 162 4500
18-5/8" 87.5- 1364 17.755-17.239 1000 100,000 75,000 50 2.25 20 135 162 5050
20" 94 - 1334 19.124 - 18.730 1000 100,000 75,000 50 2.25 20 135 162 5300
o 20" 163-1874 18.625- 18.125 1000 100,000 75,000 50 2.25 20 135 162 5350
22" 170-2244 20.438 - 19.938 1000 100,000 75,000 50 2.25 20 138 N/A 5850
24" 171-2164 22.685 - 22,185 1000 100,000 75,000 S0 2.25 20 138 N/A 6500
26" 202-2754 24.550 - 24.050 1000 100,000 75,000 50 2.25 20 138 N/A 7100
B
1000 Ton 13-3/8" Display
Heis: [Tarque: Frassure:
CRITICAL COMPOMENT:
o B e w004
R Zﬁleﬁi“ifiﬁ e ; """" TS DWERTIE Assembly
tmzme  ANSULARZDAF  gepoemermemm tEmG o ; i 520 Toogn
| 605444 A 1

CADW_ Vauli\DW Jobs\Handliing Tools\DW00C4CAD Fles, Prnfed copyis



1

;/ ~ A s A A e ARPHDOUBESPLEASE ASKI | : |
; Head ITERA " Circulatar
f} MEM MWD, | PART NUMBER DESCRIPTION Size mblies/GTY. NO. PART MUMEER DESCRIPTION Sizer Assemblies/CTY,
>_ 1 806521 Heod Assembly 1000 Ton 1 20 A0S0F 1 Ciroulator Assambly 758" 1
j 21 405474 Circulator Assembsly F-5/8'-13-3/8" 1
é\_w N N N N N U N N N N N N N N N S N N S N 22 A05495 Circulator Assembly |20 | b
23 A05550 Circulator Assembly 224" 1
. Grippin
ITEM WO | PART NURMBER DESCRIPTION Size Assembl-,-,"%T‘r.
10 A0&28% Internal Grip Assemibaly 24" 1
Sea Mote |
Q
[3: \\ i
"\ 10
See Nofe 2
B

Prestiiife:
o CWwWoo0D4

Mates .
1. ielect one each for g cam?lefe tool: Heod Assembly, DWCRTIR Assemiby

Gripping Assernbly, Circulatar Asse rnbl'r'.

1. Mot all components can be used togather. 724
2, Refer 1o s0628% for other intemal gripping assembly

sizes, T T eeE

w8 warp 010214 200% l 6054‘4 A 2.2
Frinted copy is UNCONTROLLED
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10.1.3 Head Assembly, 1,000 Ton

& 7 & | IF I DDUBT.|..P'_EASE ASK! | 3 2 |
TEM NO. | PART MUMBER DESCRIPTION Toolbox Size Collapsed/QTY. B N 257 Rebuild
505752 Cable Guids i FART NUMBE DESCRIPTION Kit/Rebuild Kit/QTY.
z 405621 Cluich Cht -
E 405749 oring Alignment Fin 6 alignment Fin - )
D 4 S044; tail Mandral Nut ] O-Ring 1 D
5 408 Housing O-Ring 1 -
& 405453 Housing Cap O-Fing 1 .
7 605460 ndicator FolyFak ]
8 &054. Indic :l:t-:-' MNut Set Sorew A 5 _
7 king MNuf Set Screw é 4 -
- 10 2-340 Shoulder Bolt & - -
11 2-272 Snap Ring 1 - -
12 2-45% snap Ring 1 - -
13 ODxB.375ID Soring 12 _ -
14 Spring 3 - -
c 15 3/B-16x3/4 12 Spring & - - o
18 347 4-3/4Ton E Thrust Waosher 2 - -
17 Shoulder Bolt 1/2-13 x 5/8 5L | 6 Wioer Seal ] 1 _
18 Snap Ring 14.210Dx12.88I0 1
1% Snap Ring 15.150Dx13.451D
20 Snorke] te 1 —Ses Note 2
_ 21 Snorkel 3pa f |
22 Spring 12 i
23 Spring &
24 404454 Spring 3
25 404409 Spring Plate 1
248 A05454 Spring Retaining Cage
B 27 405458 Thrust Bearing B
28 a05743 Thrust Ring 2
5 Thrust Washer 2
Top Mandrel| ]
10.500Dx%.50ID
NO. FART MUMBER ESCRIPTION Opfions/QTY.
o 505655 —ty Fing 1 B
Hoist 1000 Ton |Tcr::|ur:: 75,000 ft-b Pressure:; -
CRMCAL COMPOMNENT: No o .
:A';‘.:'I:Ie"al “nat specifieas R A W =
; = - B e
5 — ; ’ e }f—e::d Aszembly < A
wm |3: -
o 40548X for available connections. o e
2 ety ring availakble in place of cable guide cover. s O T wisi SO
= 80652 ! 2,

Chdw_vaulihdw jobs\handling tools\dw0004% cad files', Printed copy is UNCOMTROLLED
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8 7 | [ IFIM IJDUBT+.PLEASE ASKI| 3 [ 2 | 1
ITEM MO, | PART HUMBER DESCRIPTION Toclbox Size CaollapsadfGTY. &06251 Cverhaul 604252 Rebuild 604253 Redress
] 405752 Cable Guide Cover ] FART MUMBER DESCRIFTHON th&?;ﬁgﬁgul Kit/Rebuild Kit/QTY. KIETE!%:]TF‘?SS
2 605621 Clutch ] Citch Sprn - :
3 605749 Clutch Spring Alignrment Pin & 05747 Alignment i 6 i i
4 66472 Develail Mandral Nul 1 FOOE18 O-Ring 1 1 1 D
5 604520 Housing ! TO0817 O-Ring 1 1 -
é 605453 Housing Cop 1 700410 O-Ring 1 ] N
7 605460 Indicator I JO0807 PalyPak 1 1 1
B 405450 Indicator Nut 1 201350 Y — : ) -
7 605500 Locking Mut ! 700002 Self Screw i 4 -
0 700518 O-Ring 2-340 ! 700000 Shoulder Bolt & - -
1 FOO&IF O-Ring 2-272 1 J01205 Snop Ring 1 - -
12 FO0&19 O-Ring 2-459 1 FO1204 Snop Ring 1 - -
13 Fo0s0? PalyPak 200008 37510 1 JOI250 Spring 12 0
14 A05467 Sofety Hanger Swivel 1 06456 Spring 3 -
15 701352 Set Screw 3/8-15x3/4 12 700010 Spring 4 - c
14 JO1160 shackle 34 4-3;"4 Ten 2 &DB2482 Threst Washear 2 - -
17 70000 Shauldar Bolt 1/2-13% 5/85L 1 & TOOB06 Wiper Seal 1 1 .
18 701205 Snop Ring 142100128810 1
% 701204 Snop Ring 15.1500x 13,4510 1
0 405451 Sharkel ! See Note | See Mote 2
21 605501 Snorkel Spocer 1 |
22 701250 Spring 12
73 700110 Spring &
24 404454 Sprimg 3
25 606407 Spring Plate [
74 805454 Spring Relaining Cage 1
27 605458 Thrust Bearing ]
8 605743 Thrust Ring 2
» 604262 Thrust Washer 2
0 A0&48X Top Moardrel 1
3 700804 Wiper Seal 10.5000x9.5010 1
TEM NO. PART NUMBER DESCRIFTION Options/GTY.
50 805455 Safety Ring ]
Haist: 1000 Ton [Terege: 75,000 fHEs Pre-iura:
CRIICAL COMPONENT: e w0004
0 et o i, ) s E r_\.-ﬁura_nd <not spaciieds
;E;gu ﬂ_}-m:k,::“?un.«.: FRIEN q,.r.‘:nlr_u.u.:;.r-_ 1 - Damcsipica
e )
:\J.tﬁhree;;r to &0648X for ovaloble connections, e e |4 o] 2 R:::' £ 18007an
2. safety ing availakble in ploce of cable guide cover, wo B T R T
et Teaomor| 606521 272

Coivaw_voultyow jobs\hondling toolshdwl0D$cad filesy,

Frinted copy i UNCONTROLLED
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10.2 Internal Grlppmg Assembly, 4-1/2” - 20"

| | | IF IN DOUBT|. PLEASE ASK! 3 | 2 | 1
. OAL w/circulator
Casing Range T(?rnswn ch;rclqt;_ie and Standard
49.25 (Tons) (f-Ib.) Head|(ft]
4-1/2"9.5-15.10# 140 13,000 8.6
D
B1475 5"18-23.2# 160 15,000 8.6
5-1/2" 15.5-26.8# 225 25,000 8.9
5-1/2" 15.5-23# 255 25,000 8.9
| 140 Ton 4-1/2" 9.5-15.10# Display |
5-1/2" 20-23# 300 30,000 8.9
4" 20-24.5%# 430 30,000 9
60.00 46-5/8" 20-36.7# 370 50,000 9.6
7" 17-35¢# C
7-5/8" 24-42 8# 450 65,000 2.6
| @475 8-5/8" 24-443
9-5/8" 36-59.4#
10-3/4" 40.5- 60.7# 450 65,000 9.7
11-3/4" 47-71#
450 Ton 7" 17-35# Display 13-3/8" 54.4-85#
60.00 16" 65-109#
16-3/4" 65-109#
18-5/8" 87.5-117# 450 65.000 10
20" 94-133#
B
@T.OO
] . . All Configurations will need CRT Head [
450 Ton 20" 94-133# Display and a Circulator Assembly
Hoist: | Torgue: Pressure:
CRITICAL COMPONENT: Ne et
D0 ROT SCALE FOR JMiM:I"K Dwimmr:;_i::IJr_-I 5, PEMOVE AL BURRS. T - Dwml 3
A T O e L e e g s oo .
DECIMAL  TOLERAMCES SURFACE FINISH COI-ICEI-ITE CITT -7 wcipllon : .
X oetom FACION LI acmes 2 MASRDIEEE (o Internal Gripping Assembly A
X mapls ANGULAR $0.50° STRAGHT THDS I758M5 jmn.n oo he 3
S0 =a005  PERFEND. S0.2%" TAPERED THDS 125RMS OD-OD D10 TR 4 oORrR NS 4-1/2" 20"
AL B IMACH 26 TR [P 3
h::hza“w'::&werq»“ r‘lAA-zlﬁ;’ MUMEERS O THS DA IATS REFERENCE THE LATEST APFROVED REVEIOK. f:; '-|I'|; z:: :::2;1{312 TR WEGHTIES 257 A5%
@? &E &Eﬂ\ﬂt ?‘E:K'ﬁ_,” e i L ; i B cmes REv. G JL oaTE D&/28/2019  [Paino. L e
ozwwzwmxwmu TR T L s I e 605730 A 1«4
UrES EXPRELSLY ANTHORIED B 10 D0 S0,

CADW_Vaulihx\DW Jobs\Handling Tools\DWO0013\CAD Files\

Printed copy is UNCONTROLLED
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8 [ 7 | 6 | IFIN DOUBT.|..PLEASE ASK! | 3 | 2 1
ITEM NO. PART NUMBER DESCRIPTION Size Toolbox Size 4.5" 9.5-15.10/QTY.
] 605328 Bump Plate 41/2°5" 1 B ol
-1/2"9.5- Contains
2 606105 Dovetail Mandrel AZESI51E 140 1 aTY Part
1) 700802
3 700500 Lock Washer Internal Teeth & 6) 700500 D
4 700802 PolyPak 3.000Dx2.5001D 1 Overhaul Kit
5 700008 Safety Bolt 1/2-13x 2 6 Part # 606205
Contains
& 701352 Set Screw 3/8-16 x3/4 & QTY Part #
1 606201
E 7 606667 } Slip 4-1/2°9.5-15.1% 5 6} 701254 |
8 701254 Spring 6 2} e
DETAIL AA
SCALET:2
C
B
SECTION A-A
Ak SCALE1:5
Hoist: [Torgue Pressure:
CRITICALCOMPONENT Mo .
PELFED TARTERIAT R A W Project DWOO] 3
D RHT SCALE FOR JMfMlCIN ALL DIMENSORS nﬁf . RES E ALL BURRS. T
RADIS ALL CORNERS {105/ 047, BREAK ALL SHA R® B 5/ :u.v.tﬂo O OO/ 020 e L
DECIMAL TOLERANCE:  URFACEFIEH concammomy |15- l Deecphon Int | Grippil A bl
¥ we03  FRACTION £ 132 MACHMNED 250RMS “OO.16 D10 TR |20 niernal Leripping Assembly A
S mapls  ANGULAR $050° SIRAGHT THDS 17585 jm.n o ne 3 e
(=008 PERFEND. 0.5° TAPEREDTHOS 1260MS OD-0D DIDTR |\ ORNKNS 4-1/2" 200
Hf‘ﬂ:f g;“‘::b’ E’Mi“‘sm BERS OM T J&:s:C,M::_l: gl‘rwﬂ E. ET \TEST APFROVED REVEI - .-ll-lg - alra]lr?o.la ]40 Ton 4_] lllr2"
MATERLAL AN KRS MUMBERS OM THS ‘W AUNAYS MCE THE LATEST APPROVED " AFFDL DATE 9/25/2018 TFT SCALE 118 WEGHT|L25) 257 489
@ao%g% uﬁ«?:ﬁﬁﬁ;ffﬁ*»«"%:z:mwécmm«w : e e T -
wev_asen L oate 0F/27/201% A 2«14
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8 | 7 | 6 | IFIN DOUBT.|..PLEASE ASK! | 3 | 2 1
ITEM NO. FPART NUMBER DESCRIPTION Size Toolbox Size 5" 18-23.2/QTY. Redress Kit
e Part # 606209
1 605328 Bump Plate 4-1/2"-5 1 Contains
- N QTY Part #
2 606106 Dovetail Mandrel 5" 18-23.2# 160 Ton 1 1) 700802
3 700500 Lock Washer Internal Teeth 6 6] 700500
4 700802 FolyPak 3.000Dx2.5001D 1 Overhaul Kit
Part # 606210
5 700008 Safety Bolt 1/2-13x 2 6 Contains
TY FPart #
6 701352 Set Screw 3/8-16 x 3/4 6 (]] 60(;209
- - &) 701254
E 7 506668 g slip 5 18-23.2# P 5 700008
8 701254 Spring & 6] 701352 —
DETAIL BB
SCALE1:2
SECTION B-B
SCALET: 6
BB
Heist: | Torgue: Pressure:
CRIMCAL COMPONENT: No oot
B B Dy WO SCALE FOR JMiM:I‘lI\Ta DArERS r:;_i::IJr’_1 25, REWVCWVE ALL BURRS. i Dwm] 3
e oA S M S 3 etrer ok i T
q DECIMAL  TOLERAMCES SURFACEFIMNISH COI-ICEI-ITK ICITY - Baciplon : H
{ l_I_| . f  rem IO 1 amet s AR | Internal Gripping Assembly
— ] I. e N =a0ls  ANGULAR $O.5F  SRAGHTTHDS. I78M5 pop oome |3 .
.__Il FX=A05 PERFEND. S35 TAPEREDTHOS I26RMS OD-0D DIOTR | 4 ORAS 4-1/2" 207
4 R SN e TS s AL RMACH, 220 e AL DATE 8/31/2018 160 Ton 5"
IMBERS O TH: 0 ALWATS REFERENCE THE LATEST APFROVED REVEIOK. = =
®?'n‘|3"5‘v%ﬂ::g?:?,&"““ "":'??LR%E«’E'L&‘mm’“GEIJ?A"‘E;'$WJ{%‘§’u‘#ﬁS$’gE’€‘F' i ﬂ:v’nwh..llt ::: ;fr;?gx])?q p:::m (;5 57“;3"m' = SHEET
E?E‘.:s‘un‘.;‘?.nu""&‘?é‘zﬁﬁ'.m '?m:'"m'a':zcz‘ T WO U 1O CPY. LAE O LSeLCAE VE PO CH P THE oo oo aomm JL owre 0372772015 A 3 o 14
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8 | 7 | 6 | IFIN DOUBT.|..P|.EASE ASK! | 3 | 2 1
. . 5.5" 15.5-26.8#/5.5" | Redress Kit
ITEM NO. PART NUMBER DESCRIPTION Size Toolbox Size 15.5.26%/QTY. Port % 406201
1 605329 Bump Plate 5-1/2"15.5-26# 1 Contains
5-1/2" 15.5-26.8# ?TY ?‘%Eg[)a;
2 606107 Dovetail Mandrel 295 Ton 1 6% 700500
3 700500 Lock Washer Internal Teeth [
Overhaul Kit
4 700802 PolyPak 3.000Dx2.5001D 1 Part # 606205
5 700008 Safety Bolt 1/2-13 %2 6 Soptains
6 701352 Set Screw 3/8-16 x 3/4 6 1) 606201
6) 701254
E 7 606666 3 Slip 5-1/2" 15.5-26.8# [+ 6) 700008
8 701254 Spring 6 6) 701352
DETAIL CC
SCALE1:2
SECTION C-C
SCALET:7
Hoist: [Toraue Pressure:
CRMCAL COMPOMENT: Mo
T T FARTERAT Project DWO0013
¥ DPAENEIONS. ALL DIMENEIONS ARE 1N IMCHES. FEMOVE ALL BLIES.
RADRLS ALL CORMERS (135,047, RREAE ALL SHARP EDGES 0051000 X 48 OF 008030 R |EREFERTIEED
DECIMAL TOLERANCES  SURFACEFMEH CONCENTRCTY |10- Peicapion sl
3 matm FACHON £1132 wacneD osews MASUESSEMCE |5 Internal Gripping Assembly
X manls  ANGULAR £O5F SIRAGHTTHDS I78M5 D.D  oloTe |3 "
=005 PERFEND. 025" TAPEREDTHES. 12805 CD-0D 0IOTR | . OR KNS 4-1/2" 20"
LIATERA S8l PEEES P B A BORE NUMBERS mmnt:w:;:::::i‘:m.m:zuumnmmmm i #:; L 225Ton 5-1/2"15.5-26.8 #
©7915 2 DEAWNOEKS, LE.; BOUIG DEVELQEMENT SENERAL 2ARTHER .y, i pevccucen e DU B/25/20N | SSCRE TWE_ Weokias 257 469
”W"F‘ﬁmmmm«m"‘n&“ﬁ’”“ %nﬂsﬁﬁmvmnmmﬁ e v JL DHrE 08/28/2019 e 605730 ‘:’ 4 m]4
L1 Lo URLENED L TRSEL, ol HAv e A 15 e WK AL 1 B, L F DULLoAk Ve FAFGIRALoH PTG Woome oo e OF27/2019 ot
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8 [ 7 | & | IF IN DOUBT...PLEASE ASK! | 3 | 2 1
ITEM NO. PART NUMBER DESCRIPTION Size Toolbox Size 5.5"15.5-23#/QTY. | Redress Kit
- Part # 606201
1 605573 Bump Plate 5-1/2" 15.5-23# 1 Conlains
2 606108 Dovetaill Mandrel 5-1/2" 15.5-23# 255 Ton 1 ?}TY o
3 700500 Lock Washer Internal Teeth 6 6) 700500
4 700802 PolyPak 3.000Dx2.500ID 1 Overhaul Kit
5 700008 Safety Bolt 1/2-13x 2 6 E';‘Z,Tﬂtii‘;'”“
6 701352 Set Screw 3/8-16 x 3/4 6 ﬁ“’ ok
f 7 606666 g Slip 5-1/2"15.5-26.8% 5 6] 701254
4} 700008
8 701254 Spring 6 8) 701352
DETAIL DD
SCALE1:2
SECTION D-D
SCALE1:7
DD
Hoist: [Torque Pressure:
CRIMCAL COMPOMENT: Mo
1 TR TRTERT Project DWO0013
# DIMENSIONS, ALL DIMENSIORS ARE 1N INCHES. BEMOVE ALL BLIES,
RADILIS ALL CORNERS (5. 047, BREAR ALL SHARS EDGES 008/000 0 480 OF IS 000 B [FRGEEE TFED
DECIMAL  TOLERAMCES SURFACE FINIBH CONCENTRICTY - Berclpiion : H
X matm FACHON £1132 wacneD osews MASUESSEMCE |5 Internal Gripping Assembly
X =anls  ANGULAR £050° SIRAGHITHDS I78MS p.p  oloTe 3
2008 PERFERD. 025" TAPEREDTHOS. 12505 CD-0D OIOTR . ORAS 4-1/2" 20"
TS T ASRLMACH GE8TR | o [ e 255 Ton 5-1/2" 15.5-23%
ATERLAL ANE PROCESS SHECH) SIPRIC THE LATIRT APPACVI: RV ICH. AFFDL DATE 9/25/2018 DFTSCALE 118 WHOHTJE) 257 467
SRR R PRI SRR e e o s = =
e e e S Y- 77317 605730 A 5 414
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8 | | é | IFIN DOUBT.|..PI.EASE ASK! | 3 | 2 1
ITEM NO. PART NUMBER DESCRIPTION Size Toolbox Size 5.5" 20-23#/QTY. Redress Kit
1 605573 Bump Plate 5-1/2" 15.5-234% 1 Part # 606201
Contains
2 606109 Dovetail Mandrel 5-1/2" 20-234# 300 Ton 1 QTY Part #
1) 700802
3 700500 Lock Washer Internal Teeth & 6) 700500
4 700802 PolyPak 3.000Dx2.5001D 1 Overhaul Kit
Part # 606205
5 700008 Safety Bolt 1/2-13x 2 é Contains
a QTY Part #
& 701352 Set Screw 3/8-16x 3/4 & 1) 606201
E 7 605872 g Slip 5-1/2" 20-23# & &) 701254
- &) 700008 —
8 701254 Spring & &) 701352
DETAIL EE
SCALE1:2
SECTION E-E
SCALE1:6
Hoist: [Toraue Pressure:
CRIMCAL COMPOMENT: Mo
| LELED B R A | DWO0O013
¥ DPAENSIONS. ALL DIMENSIOHS I NCHES. BEWMOVE ALL BURES. T
RADHIS ALL CORNERS 135/ 047, BREAE AL SHARF EDGES 0085000 X 44F O3 0081030 1 T R RERT [
DECIMAL  TOLERAMNCES SURFACE FINISH CONCENTRICTY - - H
3 maim BACHON £1M32 wachnep osews MUSUESSERMCE |5 Internal Gripping Assembly
XK =20ls  ANGULAR +O0.50° SIRAGHI THDS. I75RM5 p.p  oloTe | 3- sim
HN(=2005 PERFEND. £025° TAPEREDTIOS. 12805 CD-CD 0IOTR | . ORKS 4-1/2" 20"
S ———— ow e el 300 Ton 5-1/2" 20-23#
Al ALWAY LATEST A AFFDL DATE 3/25/2018 TFTSCALE T8 WHOHTES) 257 460
N T -
AR A A1 LHPUBLERES SRS, ToCE RAVPAS ACLES 15 T8 WOPL LAY 11 P, LAE OF DCLOIE 8 FFRUATCH FIME ol oo o 0/27/2019 A & o 14
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8 | 7 | & | IF IN DOUBT.|..PI.EASE ASK! | 3 | 2
TEM NO. PART NUMBER DESCRIPTION Size Toolbox Size 6" 20-24.5%/QTY. Redress Kit
1 505533 Bump Plate 6" 20-24.5% 1 Part # 606201
Contains
2 700500 Lock Washer Internal Teeth 6 QTY Part #
1) 700802
3 700802 PolyPak 3.000Dx2.500ID 1 4) 700500
4 700008 Safety Bolt 1/2-13x 2 & Overhaul Kit
Part # 606205
5 701352 Set Screw 3/8-16x3/4 & Contains
, p QTY Part #
6 606675 slip 6" 20-24.5% 6 1) 606201
7 701254 Spri 6 6) 701254
E g pring 6) 700008
8 606110 Dovetail Mandrel 6" 20-24.5# 430 Ton 1 6) 701352

FF

SECTION F-F
SCALET:é

DETAIL FF
SCALE1:2

DECIMAL  TOLERAMCES SURFACE FINISH CONCENTRICTY 1:-
¥ =eom  RACHON £ acknep 2soms oo omane |2:
i =apls  ANGULAR $O50* SRAGH THDS ITSME p.p  oloTe 3

=008 PERPEND. £0.29% [APERED THDE. 1288M5 O0-0D 01018 4-
A% BIMACH. 025 TR

THIERPRES DEAWEIG PR ATME V1453007
MATERLAL AMD PROCESS SPECTFICARONS MUMBERS O THE DEAWING ARETE ALWA'S HEFERENCE THE LATEST AFFROVED REVSIN,

O3 S TRANMORE 5.0 £rg BB BRSO B ORI conen o rmmocncmmomeos
I PARTI ANY WAY WIHOUT THE ETRESS WIFIEN COMEENT OF OW_ THE. ALSC B AH UNPUSLERED WORE
L I D P T R RS s RS, P AL AN A LEAE SERET. P Mok LS SEBE 10 Bt s

AL AL LA PUBLEHED CEOYIGHT, THSEE HAYHAS ACCESS TG HE WK MY MOH 0P, LLE €3k DESCLOSE THE FIFDRMACH B THE Voo

Hoist: | Torque Pressure:
CRIMCAL COMPOMNENT: No
1 THES TRTET Froject DWO0O013
¥ DPAENSIONS. ALL DIMENEIORE ARE 1N IMCHES. BEMOVE ALL BLIRES.
BADHS ALL CORMERS 034/.000, REEAL ALL SARS EDCES 2081030 X 10k D04/ 000 |ERSEEETRES

Internal Gripping Assembly
ORKNSE 4-1/2" 20"
o L BATE B/31/2018 430 Ton 6" 20-24.5 #
arn. TF DATE 9252018 DFTSCALE 118 WHOHT|E) 257 469
v, own, JL owrE 04/28/2019 [ Pariio, = FEST
v, apro, JL pare 07/27/32019 605730 A 7 a 14
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8 I 7 | 6 | IF IN DOUBT,.PLEASE ASK! | 3 | 2 !
ITEM NO. PART NUMBER DESCRIPTION Size Toolbox Size 6.625" 20-36.7#/QTY. | Redress Kit
1 505499 Bump Flate 6-5/8"20-36.7# 1 Part # 606201
Contains
QTY Part #
2 700500 Lock Washer Internal Teeth & 0 7
3 700802 PolyPak 3.000Dx2.500ID 1 6) 700500
4 700008 Safety Bolt 1/2-13x 2 6 Overhaul Kit
Part # 606205
5 701352 Set Screw 3/8-16x 3/4 é Contains
- " QTY Part #
6 606672 slip 6-5/8" 20-36.7# 6 1) 606201
; &) 701254
} 7 701254 % Spring 5 6; 7
8 606111 Dovetail Mandrel 6-5/8" 20-36.7# 1 6) 701352

DETAIL GG
SCALE1:2

DECIMAL  TOLERAMNCES SURFACEFINIEH  CONCENTRICTY

SECTION G-G

SCALET:6
Hoist: |'Iorque: Pressure:
CRMCAL COMPOMNENT: Mo

L ARG R A #w |" DWOO013

HOT SCALE FOR DIMENSIONS. ALL DIMEREIORE ARE 1N INCHES. BEMOVE ALL BURES. -

RADIL ALL CORNERS 031,047, BREAR ALL SHARP EDGES 081000 X 430 Ok 0031020 R [FROCELIRERT, l
- [P

¥ o=aom  FACTION £1/32 MacMED 2908MS "o RIATE |2
Xk =epls  ANGULAR $050° STRAGHITHDS. I7SMS .o oloT# |3:

HOK=E005 PERPEND. 2029 TAPEREDTHES. 128005 5000 D10TE |\ oRrRNS
AS B fMACH g5 TiR |2 D DATE
THIERPRES GEAWEIG FER ATME¥T45-3007 AL 8/31/208
MATERIAL AND FROCESS $FECIICARORS MUMBERS ON THE DRAWIHG ARE TO ALWA'YS REFEIENCE THE LATEST APPROVED REVEION,
w0 TR DATE §/25/2018

ORI RN CRES, L BEHE DRI SRER SATHER comen e pemcoucen e

] FART 1M ANY WAY WITHOUT THE COHEENT OF | & AN EHED) WORK GF DTW. DW CWHE: e pwse JL DaTE 0&/28/2019

AL IRGHES 50 THE WEORE A0 NTENDS 103 MABTARG THE WOW CONFDENIAL AHD A% A SEAGE SECHET, W IAAY ALSD) SEER 10 FRCTECT 14t

IWERE AL A UHPUBLEHED) COFYRIGHT ACCES TO THE WORE MAY 01 COPY, LAE CF DIECLOSE THE MFORMASDH FUIHE Wols | ) oAt 07272019
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Internal Gripping Assembly

A-1/2" 20"
370 Ton &-5/8" 20-3&6.7#
DFTSCALE 1114 'WEIGHT |LE5) 257 469
" 605730 A 8 w14
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8 | 7 | 6 IFIN DOUBT.|..PI.EASE ASK! | 3 | 2 1
ITEM NO. PART NUMBER DESCRIPTION Size Toolbox Size 7" 17-354#/QTY. Redress Kit
1 605330 Bump Plate 7 1 Part # 606202
Contains
2 606112 Deovetail Mandrel 7"-20" 450 Ton 1 QTY Part #
1) 700802
3 700500 Lock Washer Internal Teeth 6 &) 700500
4 700802 PolyPak 3.000D%2.5001D 1 Overhaul Kit
5 700008 Safety Bolt 1/2-13x2 6 Part # 606206
Contains
& 701352 Set Screw 3/8-16x 3/4 [ QTY Part #
b7 606664 ) slip 7 17-35% 6 H 800202
- 6) 700008
8 701254 Spring [ 6 701352
9 605287 Thread Protector 7" 17-35# 1

¥ =e0l8  AMNGULAR LO5F  SIRAGHI THDS I78M5 p.p  olome

JOU(=2008 PERPEND. £0.25 [TAPERED IMDS. 125RMS OD-00 0I0TR
A% BSMACH. 025 TIR

3
4:

THIERFRES DEAVAFIG PER AZME 1453000

MATERIAL AMD FROCESS 59 BCFICARGHS N WAHE ARETD

(AYS REFERENCE THE LATEST APFROVED REVSION,

S BRANRORG LES waﬁ.aﬂfsﬁf&s&ﬁswﬁmﬂﬁmmmmm

EN COMEENT OF
COMFTENTAL &

DI 4 PART I AMY WAY WIHOUT THE
12 THE WO AniD BTBICE 103 MARTARS T ot
\WORE A% AN UNPUELEHED CoF HAVNG

. B AN UHPUSLEKED WORE GF LW, D

- G AN
A% & FRADE SECRET W MAY ALSD S6EE 10 FROTECT I8
e Tl Wik A Va0 CORY, I DO DAoL A T BFCIBMAS I THE o

DETAIL HH
SCALE1T:2
SECTION H-H
SCALE1: 6
Hoist: | Torgue: Pressure:
CRMCAL COMPONENT: No
1 TR TR TERAL Project DWO0013
¥ DMENSIONS, ALL DIMENEIONE ARE 1N IMCHES. FEMOVE ALL BLIES.
RADILIS ALL CORNERS [35/ 047, BREAL ALL SHARP EDGES 008/000 K 498 OF 05,0000 B | EROEEEE TEERS,
DECIMAL  TOLERAMCES SURFACEFINIEH  CONCENTRICTY 1:- Buaccaphion . B
X eon  FACION ST acunen oo SMEHECE |o. Internal Gripping Assembly

4-1/2" 207
450 Ton 7" 17-35#

oORNE
oW L DATE 8/31/2018
aen TP DATE 5/25/2018
wev, v, JL Dame 05/28/2019
R, arre. JL etz DRf27/2019

Parl NO,

DFISCAE 1912 WEHOHTJSS) 257469

605730 n 9

REET
o 14
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8 | | é | IFIN DOUBT.|..PI.EASE ASK! | 3 | 2 1
ITEM NO. PART NUMBER DESCRIPTION Size Toolbox Size 7.625" 24-42.8#/QTY. | Redress Kit
" Part # 606202
1 605374 Bump Plate 7-5/8 1 Contains
i 20" QTY Part #
2 606112 Dovetail Mandrel 7"-20" 450 Ton 1 1) 700802
3 700500 Lock Washer Internal Teeth é 6] 700500
4 700802 PolyPak 3.000Dx2.5001D 1 Overhaul Kit
5 700008 Safety Bolt 1/2-13x 2 6 Part # 606206
Contains
& 701357 Set Screw 3/8-16x11/2 & QTY Part #
: 1] 606202
£ 7 606665 Slip 7-5/8" 24-42.8%# 6 8] 701254
8 701254 Spring 3 g; Jons
? 605160 Wear Guide 7-5/8" 24-42.8# 6
10 605167 Wear Guide Nut 7-5/8" - 20" 1

SECTION I-I
SCALE1:7

DETAIL Il
SCALE1: 4

DETAIL Il
SCALE1:2

CADW_Vault\DW Jobs\Handling Tools\DWO0013\CAD Files\

Hoist: | Torgue: Pressure:

CRITICAL COMPONENT: No
1 TR TRRTERAT e DWOO]3

# EIMENZIC0S. ALL DIENEICINE ARE N PICHES, FEMNE AL SLIES.
RADILS ALL CORNERS 028/047. BREAR ALL SMARP EDGES 5081000 ¥ 49 O D080 8 |FROCEITTFECT,
- Ouicrpten

DECIMAL  TOLERAMCES SURFACEFINIEH  CONCENTRICTY Inierncl Gri in Assem bl

X o=s0m  FRACTION $£1/32 wacHMED 28RME TanEr SaraiR |2 pping Y

M =2018 ANGULAR $OS0° SIRAGHIIHDS. I780M5 .o olome |3:
=400 PERFEND. 025" TAPEREDTHOS. 1250M5 CD-CD 0IOTR | . OR KNS 4-1/2" 20"

B/MACH. 25 TR | u
e a— mnu‘m:n;i: Ilsm:zu P ——— — . Sl 450Ton 7-5/8
A EERALT LATET A asrn TR DATE 3/25/2018 TRICAE T8 257 469

OB PRR, g BRI E BE RIS R SRR conen cnsemcovcmumone e A v ey

I 1 PARI L ANY WAL WG IVE EAPRESs WRTIEH COPESHT DF OW. T ) & AH UHPUSLEHED WORE OF W, D ey, B, JL DaTE D4/258/2019  [Parino. T

1 S 5 T YAME A BTEACE T S TAR T WENS CMFEELTAL AN 4 . IEACK SEHET T My ALDE BB 16 PRCIECT bt 405730 A 10 o 14
AL A% AHUPUBLEHED COPRGH. TR RAVHS ACCES 16 8 WIPE UAY MO CIOP T, LBE G BISCLOSE 8 FIFORUALCH FLHE WERE oo oare OF/27/2019 ot
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8 | 7 | 6 | IFIN DOUBT.|..PLEASE ASK! | 3 | 2
ITEM NO. PART NUMBER DESCRIPTION Size Toolbox Size 8.625" 24-44#/QTY. | padress Kit  Overhaul Kit
1 605331 Bump Plate 8-5/8"13-5/8" 1 Part # 606202 Part # 606206
Contains Contains
2 606112 Dovetail Mandrel 7"-20" 450 Ton 1 QTY Part # QTY Part #
1) 700802 1) 606202
3 700500 Lock Washer Internal Teeth [ &) 700500 &) 701254
6) 700008
4 700802 PolyPak 3.000Dx2.500ID 1 8 701357
5 700008 Safety Bolt 1/2-13x2 6
& 701357 Set Screw 3/8-16x11/2 6
7 606669 j Slip 8-5/8" 24-443 &
8 701254 Spring 4
9 605161 Wear Guide 8-5/8" 24-44# 6
10 605167 Wear Guide Nut 7-5/8"- 20" 1

DETAIL JJJ
SCALET : 4
DETAIL JJ
SCALE1:2
SECTION J-J
V4 SCALE1:7
CRITICAL COMPONENT No
PECFED TARTERIRT R A W Project DW(I)] 3
DO KO SCALE FOR JMiMlCIMa DIMEMEORS ARE N INCHES. REMOVE ALL BURRS. T
RALHS AL CORNERS [S/.047. SREAR ALL oA RS EDXE :n_ :u..x 450 Ok R R TR T
DECIMAL ~TOLERANGES  SURFACEFMiEH concanmeamy |11- l Pascipln Int | Grioping A bl
X oetan  HACIONSIR acumes s "AETEUAE |2 nternal Gripping Assembly

ax =anis  ANGULAR 058 STRAGHTTHDS. 175845 .o pome |3-

3000 = 2005 PERFEND. £0.05° TAPEREDTWOS 128RME OD-00 00 TR 4
AS 2 /MACH. 025 TR

HIERFAE CRAWNIL FER ALWE ¥ 1452000
MATERIAL AND) FROCESS SPECIFCATIONS MUMBERS O THE DRAWHG A

FE 100 ALWATS RESERENCE THE LATEST APSROVED REVEION,

ORI CERR s FRE NS B B S M R RO SR coren e emmccucan s

L en ks OF 0w Dl comnts

O kWit AR BTEIEE 10 AR A s WO, MR ENAL A A% A TRACE SECHET, W MAY ALSD SEEK T
v-l)f-v A A LHFUSLERED coevendl
LB ECPRESSLY AUMCRIEN BY

JECT T

RS PAVHES ACTES 5 THE WORK WAY T CUPY, LAE OF DICLISE THE HEGkMAT AR THS We:

R KNS 4-1/2" 200

TR SATE 8/31/2018 450 Ton 8-5/8"

aeen. TP DATE 9/25/2018 TAECAIE 116 weGHEE D57 487

Rev. o JL aTE 04/28/2019  [Patvc. N o
evarro JL care 07/ 272019 605730 A 11«14
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8 [ 7 | 6 IFIN DOUBT.|..PLEASE ASK! | 3 | 2 | 1
ITEM NO. |PART NUMBER DESCRIPTION Size Toolbox Size 5%-?@8% Other Size Configurations
1 | s0s764 [ Base Slp 9.5/8"20" 3 ITEM NO.|PART NUMBER DESCRIPTION Size Jsg';i;déofg_
2 605331 Bump Flate 8-5/8"13-5/8" 1 4 405068 Insert 10-3/4" 40.5-60.7# 6
3 606112 Dovetail Mandrel 7"-20" 450 Ton 1 1 405163 Wear Guide 10-3/4" 40.5-60.7 # 1
4 605067 Insert 9-5/8" 36-59.4# 6 ITEM NO.|PART NUMBER DESCRIPTION Size 11.75" 47-71#/QTY.
5 700500 Lock Washer Internal Teeth 30 4 605069 Insert 11-3/4" 47-71# 6
6 700802 PolyPak 3.000Dx2.500ID 1 11 405164 Wear Guide 11-3/4" 47-71# 1
7 700008 Safety Bolt 1/2-13x2 ) ITEM NO.|PART NUMBER DESCRIPTION Size ]é:’ggg%g“ﬁﬁéﬁ(
8 701357 Set Screw 3/8-16x11/2 6 : : :
. 4 405070 Insert 13-3/8" 54.4-85% &
? 701254 Spring 6
11 405145 Wear Guide 13-3/8" 54.4-85 # 1
10 700111 Torx Bolt 1/2-13x7/8 24
11 605162 Wear Guide 9-5/8" 36-59.4# 1
12 605167 Wear Guide Nut 7-5/8" - 20" 1 e— i Overhaul kit
Redress Kt o3 Fart # 606207
contains Contains
. QTY Part # ﬂT‘r’éOF‘;ggs#
/ 1) 700802
/ 30) 700500 6] 701254
4) 700008
24) 700009
\ 6) 701357
DETAIL KK
SCALE1:2
SECTION K-K
KK SCALE1:8
Heist: ‘ Torgue: Pressure:
CRIMCAL COMPONENT: Ne N
— THIES PECFET - FARTERTAT R A W e DWO013
DO WOT SCALE FOR DIMERSIONRE. ALL DIMENSIONS ARE N INCHES. BEMOVE ALL BURES. T
e e Lk l
DECIMAL TOLERANCES  SURFACEFINISH coNcEwTRcmy |17- Daictplon 5 5
i RACION 1 s, s MASTE A |0 Internal Gripping Assembly
o mals  ANGLLAR 050 STRAGHTTHDS 17585 n.n pipme 3:
o= 2008 PERFEND. 20.25° TAPERED THDS. 125RMS 0:.0\3 o0 TR 4 ORKNS 4—],."2" 20"
R S ——— T S 450 Ton 9-5/8 - 13-3/8
o, A ot T AASERS Co THS COAWRYS ARE T ALWAYS BEEPBICE THE ATES APPREIED PEVEION, pee= e AT A
SENRLS B ST core o T £ e L R v e
LN-.E' EXPREILY & IETED BY D TEo D 505, wev sz JL owre O/ 27/2019 A 12 « 14
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8 [ 7 6 | IFIN DOUBT.l..PLEASE ASK! | 3 | 2 | 1
ITEM NO. |PART NUMBER DESCRIPTION Size Toolbox Size Lo ﬁﬁ_ Other Size Configurations
! 606764 Base Slip 9-5/8"-20" 6 ITEM NO. |PART NUMBER DESCRIFTION Size 16.75" 65-109#/QTY.
2 505361 Bump Plate 16-20" 1
3 506112 Dovetail Mandrel 7"-20" 450 Ton ] 4 605422 Insert 16-3/4" 784 é 5
4 505529 Insert 16" 65-109% 6 1 605421 Wear Guide 16-3/4" 784 !
Lock Washer Internal . 18.625 87.5-
5 700500 Jsher 30 ITEM NO. |PART NUMBER DESCRIPTION Size S
8 700802 PolyPak 3.000Dx2.500ID 1 4 405527 Insert 18-5/8" 87.5-117# 4
7 700008 Safety Bolf 1/2:13x2 6 1 605528 Wear Guide 18-5/8"87.5-117# 1
8 701357 Sef Screw 3/8-16%11/2 s : -
5 S01254 Soring 2 ITEM NO. |PART NUMBER DESCRIPTION Size 20" 94-133#/QTY.
10 700111 Torx Bolt 1/2-13x7/8 24 4 605373 Insert 20" 94-133#% 6
11 605530 Wear Guide 16" 65-109# 1 11 605370 Wear Guide 20" 94-133# 1
12 505187 Wear Guide Nut 7-5/8"- 20" 1
Redress Kit Cverhaul kit
Part # 606203 Part # 606207
i contains Contains c
QTY Part# QTY Port#
) 1) 700802 1) 606203
/ 30) 700500 &) 701254
f 4) 700008
24) 700009
&) 701357
DETAIL LL
SCALE1:2 B
SECTION L-L
SCALE1:8
Hoist: [Torgue Pressure:
CRITICAL COMPONENT: No —
PECFED TARTERIRL R A W Projoct Dwm] 3
DO NOT SCALE FOR JMfMlCIMk DIMENSIONS ARE N INCHES. BEWOVE ALL BURES. -~
T TO  d / — .
¥ omtom  FACTON$1M% cumeD 2s0mes "ASTEDUEACE o, Internal Gripping Assembly A
o mapls  ANGULAR L050°  STRAKGHT THDS I758M5 jm.n oo ne 3: e
=005 PERFEND. £0.25" TAPERED THOL 125RME OD-00 DI0TR 4 ORANS 4-];"2“ 20"
AS B /MACH. 035 T [T ATE 8/31/2018 " .
o _ 450 Ton 16"-20°
A& RN .,m.w S e M———— R R /L s O L W e
e A O e T T PO AL LUt Rev. D B O/IB/201F_[Fate o eoany
uo}v ?uu.nun!t 0 CPEGHL, 352 RAVNG ACCESS 10 THE WORK VAT HOT COPY, LAE. O BOCLLAE THE RFOIMAT ST P e —TE ate 07272019 A 13 « 14
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10.3 Internal Gripping Assembly, 7” — 26”
8 | 7 | & | IF IN DOUBT,..PLEASE ASK] 3 2 | 1
API 8C Hoist . i . OAL w/ Aprox
Tusl:::elar Weight Range Capacity T?Lf:::e:af:if;;\f :8:::;?: II :‘; Mml'::r:.ij 1D l;::;:?: OAL (in.) | Autovalve Weight
(Tons) (in.) ({Ibs.)
7" 17-354 400 60,000 20,000 1.5 12 122 137 2950
7-5/8" 39-55.34 500 65,000 25,000 1.5 12 122 137 3000
9-5/8" 36-59.4 4 1000 100,000 75,000 2.25 20 130 153 3350
| 10-3/4" 40.5 - 60.7# 1000 100,000 75,000 2.25 20 130 153 3580
11-3/4" 47 - 71# 1000 100,000 75,000 2.25 20 130 153 3600
13-3/8" 54.4 - 85# 1000 100,000 75,000 2.25 20 130 153 4000
13-5/8" 88.2# 1000 100,000 75,000 2.25 20 130 153 4000
= 16" 65-1094% 1000 100,000 75,000 2.25 20 135 162 4400
16-3/4" 65 - 1094 1000 100,000 75,000 2.25 20 135 162 4500
18-5/8" 87.5- 136# 1000 100,000 75,000 2.25 20 135 162 5050
20" 94 - 13348 1000 100,000 75,000 2.25 20 135 162 5300
— 20" 163-1874# 1000 100,000 75,000 2.25 20 135 162 5350
22" 170-2244 1000 100,000 75,000 2.25 20 138 N/A 5850
24" 171-216# 1000 100,000 75,000 2.25 20 138 N/A 6500
26" 202-275# 1000 100,000 75,000 2.25 20 138 N/A 7100

1000 Ton 207 94-133# Display

CRITICAL COMPONENT:

Hm2mml FREDIONE I paepaen e ‘Eg.

iz ANSLARIDET  rpumITOLITENG Qe D00

DW0o004
Intemal Grip Assembly
724"
£ 197 weisdriaa) 1351 438 i o
606289 A 1 7
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g | i | | IF IN DOUBT,..PLEASE ASK] | 3 | 2 | 1
TEM MO, | FART MUMBER DESCRIFTION B Taolox Si 7 17-35&/QTY. 606313 Redress
-ize colbox ozs ! TEM MO.| PART NUMBER DESCRIPTION Size Eit 062314
1 805830 Burnp Plate 77 17-35% 1 Overhaul/QTY.
i 7O 17-352 400 S50 506313 Redress Kit CWCRTIK 1
2 808115 Dovetail Mandrsl Ton 1 51 505314 Qverhaul Kit 7-7-5/8" 1
3 700503 Lock Washer Internal Tooth 374 &
4 700804 PahyPak 3.7500Dx3.2501D 1
5 700074 Safety Bolt 34102 374 &
& 700014 Set Screw 3/8-16x1 &
7 805829 Slip 77 17-35% &
8 701255 Spring & -
DETAIL UL
SCALE1:2
SECTION U-U
SCALE1:8
CRITICAL CORPOINENT:
e e LI DWO004
Intemal Grip Assembly
- 7
TAPERED THOL 12MME OD-0OD DI : ._"“ '26"
ErASTH hid hl
e
(K =T L] 1351438
406267 2 .7
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g | 7 | & | IF IN DOUBT,..PLEASE ASK! | 3 | 2 | 1
MEMMNO. | PART NUMBER DESCRIFTION Size Toolbox Size sggif,g?n, r’[l%v B ART NUMBER SESCRIPTION size 808212 Redress
1 505769 Bumg Flate 7-5/8" 1 Cwerhaul/GTY.
: 7575 305535 50 404313 Redress Kit DWCRTIK 1
2 S046114 Dowvetail Mandrel =00 Ton 1 ] S04214 Owvernaul Kit 7-7-5/5" 1
3 700503 Lock Washer Internal Tooth 374 &
4 700204 PolyPak 3.7500x%3.25010 1
5 700094 Safety Bolt /4102 3/4 &
& 700016 Set Screw 2/8-16x1 &
7 505748 zlip 7-5/8 39-55.3# &
a 701255 Spfing & —
DETAIL RR
SCALE1:2

SECTION R-R
SCALET: 8

CRITICAL COMPONENT.

- o - e DWOo004
D T AL PO DGR Ml DEREDIG AEE I WD SR
i Aﬁﬂa:mm.z? T
e o =rae 1: R i
cefNss concamaory | 1 o riternal Grig Assembly
Hmzmm MRADIONETE acremDmEME oDes = 7-51E
imons  ANSAARSLET o oucITHOLITENG DeID kS
: 728"
T DERCAlE T Wi L] | 351438
B L Farhid -
T 606287 3.7
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8 | 7 | & | IF IN DOUBT,..PLEASE ASKI | 3 | 2 | I
9_625; 3%59.4# TEM 5»36KB_T1 goRéeSc]ﬂrsess
ITEM WO, PART NUMEER CESCRIPTION Zize Toclbox Size i \ = . |
$0.5% QY. NO. PART MUMEER CESCRIPTION Size Overnaul
1 205481 Eumng Plote 9-5/8 1 Kit/ QY.
) T5/E 24 1000 50 804313 Redrass Kit CWCRTIE 1
2 806113 Dowvstail Mandrel Ton 1 51 506315 Cwerhaul Kit 9-5/8-11-3/4" 1 o
3 700503 Lock Washer Internal Tooth 34 )
4 700804 PolyPak 3.7500x3 25010 1
5 700094 Safety Bolt 34-10x 2374 ]
& 700020 Zet Screw 381602 &
7 £05459 Sip 9-5/8" 3559 2% & |
-3 701255 Spfing &
g 505539 Wear Guide Thread Protector 9-5/8 1
C:ETAIL BE —
SCALET:Z2
SECTION B-B
- SCALED @8
CRITICAL COMPONENT:
DWoo04
e Internal Grip Assembly

MmplIl MRESISNEIE aceesn mmAMS cgec "

tmpms  ANSULARSDIN  gmsmerrmnoTEmS gon s 9'51'1'3

JOIX = £ 008 FERFERD. £ 0327 TAFERECTHOL 1RV OD-00 ?"26"

TE LEGCALE 11 waim-TiLagl | 351,238
v e JL Fort . v =
Py &0828% A 4 a7
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2 | 7 | 4 | IF IN DOUBT,..PLEASE ASK! | 3 | 2 1
TEM MNO. | PART MUMBER DESCRIPTION Size Toolbox Size 10-75 £C.5- TEM | pagT NUMBER | DESCRIPTION Size 11.75 47-F1&/QTY.
80.7%/QTY. NO. - _ _ _ o T
1 505745 Bump Plats 10-3/4 1 i 405744 Bumgo Plate 11-374 1 )
2 506113 Dovetail Mandrel 9-518 Tgﬁ 1006 | 7 605523 Slip 113747 47-71# &
3 700503 Lock Washer Internal Tooth 2/4 & 9 605524 Wear Guide 11-374 47712 &
4 700804 PolyPak 2.75C0%3.2501D 1
5 700094 Safety Bolt 3/410x 2 3/4 3
5 700020 Set Screw 3B-16%2 3 &3?(?11 So Fi%?;ess
7 05514 Slip 19 5;:;]4 ?iU-S- & TEM NG| PART NUMBER DESCRIPTION Size Gverhaul
Kit/QTY.
8 701255 Sering & 0 504313 Redress Kit DWCRTIK 1
E 505452 Wear Guide 10-3/4 6 Hi 504315 Overnaul Kit 9-5/8-11-3/4" 1
10 S05505 Wear Guide Nut 1

SECTION C-C

DETAIL CC
SCALET1:2
DETAIL CCC
SCALET - 4
ZC
coo CRITICAL COMPOMNENT: - DWO004
C c
DL HOURR S HOL D T L TEARRANCE o
CECIMAL  TOLERANCES szERMES concavracrr |10 e Internal Grip Assembly
e FRATIONE T vy ems 2 "
.:2:-::! AnMSUsRzDT :fmhm'mﬁz;-: c: -] : 10-3/47-11-3/4
724"
= TEATAE 1 wameria) 1251238
v e JL Fer . ' b
— 60482589 " 5 a4 7
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& | 7 | & IFIN DOUBT.i.PLEASE ASK! | 3 | 2 | 1
] 3'3?15355‘2;_85# B
TEMY NS, | PART NUMEBER DESCRIPTION Zize Toolkox Size - = i |
ssoaary. | |TEMNO.| PARTNUMBER DESCRIPTION size Ovarnau]
o 1337872487 1000 KitfQmy.
! £05480 Base Slip Ton ¢ 50 606316 Redres: Kit 13-3/526" 1
2 700011 Bolt 24 51 804317 Owerhaul Kit 13-3/57-28" 1 D
2 05447 Bump Plate 13358207 1
4 806113 Dovetail Mandre P38 2071000 1
5 05481 Inzert 13-3/8 54 4-85& &
5 700500 Lock Washer Infernal Tooth 1/2 24
7 700503 Lock Washer Internal Tooth 34 & |
& 70004 PolyPak 27500225010 1 /_,/-
g 700094 Zafety Bolt 241082314 & V
10 700020 et lcraw HWE-16x2 & N
1 701255 Spring & J.-" \
12 S054683 Wear Guide 13-3/5 54 4-85 & 1 f 'i
13 805505 Wear Guide Nut 1 | | C
{
/
V4
A
1//
7 |
B
L R R
SECTION E-E
ICALET1:8 S%iLAEL]E'EQ .
EE CRMCAL COMPONENT:
O o004
Internal Grip Assemoly A
13-3/8° - 28"
726
" T e 1EET25E
. B AL v v
P &0&287 n L ow 7
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g | 7 | & | IF IN DOUBT,..PLEASE ASK! | 3 | 2 | 1
TEM MO, | PART NUMBER DESCRIPTION 3ize 16 65-109# JQTY. ITEM MO, | PART NUMBER DESCRIPTION Size 26 202-275%/GTY.
5 405510 Insert 18" £5-109% & 5 405521 Insert 26 202-275" &
12 405511 Wear Guide 167 65-109 & 1 12 405522 Weor Guide 247 202-275% 1
TEM MO. | PART NUMBER CESCRIFTICN Size 15.425 57.5-136%/QTY. 53?(3.1‘ SCE?;E“
5 605512 Insert 15-5/8 87 .5-12&# & TEM MO.| PART MUMBER DESCRIPTION Size C'}thcm
12 405513 Wear Guide 18-5/8" 87-134% 1 Kit/QTy.
50 604316 Redress Kit 13-3/5-26" 1
5 406317 Cvarhaul Kit 13-3/5-26" 1
TEM MO, | PART NUMBER DESCRIPTION Size 20 94133 /QATY.
H 405432 Insert 207 94-133& &
12 405434 Wear Guide 20794133 8 1
ITEM M. | PART NUMBER DESCRIPTION 3ize 207 163-187 #/QTY.
5 405514 Insert 207 163-167% &
12 405515 Wear Guide 207 163-167% 1
TEM MO. | PART NUMEER DESCRIPTION Size 227 170-224%/QTY. -
5 &05517 Insert 27 170-224% &
12 &05518 Wear Guide 27 170-224% 1
TEM MO, | PART NUMBER DESCRIPTION Size 247 171-214 #/GTY.
H 405519 Insert 24°171-218% &
12 405520 Wear Guide 247 171-214% 1
ZRITICAL CORPOIMENT:
by : DR BRADE AL RIS DWD:II:|4
DO D0 ¥ 5 8 B B B
rnfernal Grip Assembly
13-3/8" - 24"
728
141 WaIE=T Lag| 1351 438
3 Y FEE
e5v. amm. AU ars 10 1E/201E 606287 A 7w 7
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10.4 External Grip Assembly, 4-1/2” —7-5/8”

SECTION
SCALE1:

SECTION A-A
SCALET:?

8 | 7 | 6 IF IN DOUBT,..PLEASE ASK! 3 2 | !
';%f PART NUMBER DESCRIFTION 5.5"/QTY. ILES.N PART NUMBER DESCRIFTION 5.57QTY.
1 606301 Basket, 500 Ton External 1 14 5606300 Red &
2 700711 BOLT, 1/2-13X21/4 4 15 505981 Rod Head 6
3 405813 Bump Plate 1 16 700008 SAFETY BOLT 1/2-13X 2 4
4 506430 DOVETAIL MANDREL NUT, EXTERNAL 1 7 701351 SCREW, SET, 3/8-16, 3/8, STEEL, GR8 6 D
5 5605982 Key Mandrel-Upper Housing & 18 701352 Set Screw &
6 700500 LOCK WASHER INTERNAL TOOTH 12 19 700002 SET SCREW, ';,E;{ %E{"ECE)'LNT: 3/8-16 X 7
’ 605784 Lower Housing ] SCREW, SET, SOCKET, MODIFIED, 5/8™-11,
8 506062 Lower Safety Clamp 2 20 606754 13/4" 3
| 9 405978 Mandre| 1 21 701160 SHACKLE, 3/4" BOLT TYPE ANCHOR, 4-3/4" =
10 700670 O-RING, 1.895" OD x 1.475" 1D x 0.210" C$§ 3 TON
n 700616 O-RING, 2.137' OD x 1.859"ID % 0.139" C5 2 22 606011 SLP, 5-1/2" é
(Replaces Part #222501) 23 701254 SPRING, 104-710 [RAYMOND) 4
12 700802 PolyPak, 3" OD x 2.50" ID x 0.25" CS : 24 606561 Upper Housing !
(Replaces Part #505121) 25 606513 WEAR GUIDE, 5-1/2" 1
13 806580 Ramp Segment 6 26 606512 Wear Guide Lock 1
27 506581 RAMP SEGMENT SPACER, 500 TON 4 c
.28 606578 Bell Guide Assembly with Dogs 5-1/2" o
(5 29 506562 Circulator Body 1
30 606413 Mose Cone 1
o | e | oG BUESGRGEToox |
a0 700106 [s] R|NG,{%§§% (gl;) Sc:zr.i] ggslg%ﬁ.ls? cs :
@X®)
[ (9

L ——

Hoist:

Pressure:

CRIMCAL COMPONENT:

2 -t | DW0003
OO|.-;SEJ1 e . .
X miom  FACTON 4102 wacHNm s ASTEREASE |2: External Gripping Assembly
XX 24015 ANGULAR 2050 SRAGHTTHI TSME Dup pame |3-
PEND. $025° TAPERED THDS. 125RMS OD-OD OWTR 4 O/ 5 4_]};2_?_5},8u
- oW JL BaTE 9/7/2018
DETAIL B TN e ¥ s R 0s/08/2019 T
DETAIL D SCALET:12 — YTy _
SCALET : 4 SCALE] : 4 Bell Guide Hidden Ep— osome 406280 E 1. 3
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| | | P E ASK! | 3 | 2 |
} TEM NO.]  PART NUMBER DESCRIPTION Size 4.5/QTY. PART 406211 | 606212 | 606213
> 2] 406013 Slip 4 1/2" A-1)2" 6 NUMBER DESCRIPTION Toolbox Size Clj(ﬁ?gﬁ’u' Ei?;’%'li'l‘? E?FCE‘?I'\S’S
23 06437 Wear Guide (Leaf Spring Version) 41z 1 00670 | O-RING, 1.895" OD x 1.475' D x . .
> 31 606759 Bell Guide Assembly 4 1/2" 1 0.210"CS
MEM NO.| PART NUMBER DESCRIPTION Size 5'/QTY. 700671 | ORING. 5.650" OD x 5.100" ID . ) .
P 23 406012 Slip 5" 5" 4 0.275" CS
> 25 606438 Wear Guide (Leaf Spring Version) 5 1 700820 | O-RING. 9.025" OD x 8.475" D x 1 1 !
. 2% 406760 Bell Guide Assembly 5 ] — 3,%2;5 ;:;0 —
Ol ak, X L. XU,
> [TEM NO.| PART NUMBER DESCRIPTION Size 5.5" /QTY. 700802 | "X [Replaces Part #505121) 1 1 1
22 606011 SUP, 5-1/2" 51/2 6
iy - 506513 WEAR GUIDE, 5-1/2" 51/2 1 700008 Safety Bolt 1/213x%2 6 6 -
. 28 606578 Bell Guide Assembly with Dogs 5-1/2" 51/ 1 701355 | SCREW, SET, 3/8-16, 7/8, STEEL, | g/g.14 , 7/8 6 6 j
> [TEMNO. PART NUMBER DESCRIPTION Size S7QIY. GRe
> 23 606010 SLIP, 6", DWCRT EXTERNAL 6" 6 701352 Set Screw 3/8-16 % 3/4 é é -
26 606439 WEAR GUIDE, 6", DWCRT EXTERNAL &" 1 04754 |SCREW, SET, SOCKET, MODIFIED, 3 3
> 29 606761 ASSEMBLY, BELL GUIDE, " WITH DOGS 1 5/8-11. 1 3/4
;3 TEM NO.| PART NUMBER DESCRIPTION Size 6.625"/QTY. 701254 | SPRING, 104-710 [RAYMOND) 6 - -
23 606335 Slip 6-5/8" 4.5/8" % SET SCREW, HEX, CUP POINT, - _ _
Wear Guide [L:)c:d Spring Version) & ooz 3/6-16 X 5/8 LG, STEEL SEexoe °
> 26 606334 5!8..9” 9 6-5/8 1 700711 BOLT 1/2-13X 21/4 4 4 -
; 29 606762 ASSEMBLY, BELL[,) gg!sDE. 6 5/8", WITH . 700500 | Lock Washer Internal Tooth 1/2 12 12 5
— . 6.625
> MEMNO.| PART NUMBER DESCRIPTION Size Rush/QTY. <|
23 606335 Slip 6-5/8" 6-5/8" 3 <
> 26 606515 Wear Guide (Leaf Spring Version) 6-5/8 Flush 1 <I
ASSEMBLY, BELL, GUIDE, 6 5/8", WITH )
> 29 606762 L SUl 1 {
k ITEM NO.| PART NUMBER DESCRIPTION Size 7/QIY. '
2 606361 Bell Guide Assembly 7" 7 1 §
> 24 606009 Slip 7" 7 3
> 27 606516 Wear Guide 7" 7" 1
TEM NQ.| PART NUMBER DESCRIPTION Size 7.625°/QTY.
> 2 606362 Bell Guide Assembly 7 5/8" 7-5/8 1
> 24 506008 Slip 7 5/8" 7-5/8" 3
> 28 606002 Wear Guide Ring 7-5/8" 7-5/8 1
Hois \ | Torgue: Pressure:
\‘\_/\_/\_/\_/\H_/\._/\H_/\%/\%/\h_/\_/\%/\n/\n/\d/\d/\_/ Projec DWO0003
:£":A'|Jca" " SURF, i -_‘?,__- N ~ LW g plen R
A X FRACTION £ 1/32  MACHMED 3 2: EXfEmCﬂ anplng ASSEmbW
XX =4015 ANGUAR £0.50° STRAKGHT THIDS. M p.p ONTR 3: am
JOX =4005 PERPEND. £025° TAPERED THDS. 125RMS OD-CD OWTR 4 0 ﬁ K 5 4—1 ,."2—?'5;"8"
ALEUMACH TR 7 D JL CalE OF/07 /2018
" : 03/05/2019 If 12 weoHTie
CATE Dd/24/2019 i e
pate 05707 /2019 606280 E 2 o 3
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10.5 Bell Guide Assembly, 4-1/2”

8 | 7 | & | IF IN DOUBT.|..P|.EASE ASK! 3 | 2 | !
ITER M, PART MUMBER DESCRIPTION QT
1 E0a18% BELL, GUIDE, 4 1/2", WITH DO GE 1
CAPSCREW, 3O CKET, FLAT, 3/8" 18 ¥
2 700753 1/2", HEX DRIVE, ALLOY STEEL 8
3 L0aa52 DoG, 4 172" - 788, 1/2"13 &
=] =]
4 E0a1a63 DO G, RETAINER, 4 1 /2" 1
& 505087 CogSpring Tensioner4 1/2" &
SPRIMNG, ASF 50 ¥ 1258, ASSOCIATED
& 700554 SPRING RAYMOND &
L —
c o o c
1
h o
A-—-—}
SECTIOMN A-A
B SCALET 4 B
— REWISIO M —
REVISTH [ ECH WU BER[ECH BESCHITTH [ EcHCMFLAED B [ECH COMFLETED CATE
A | hea JiHmalkeiease [ [
Heist: | Torque Pressure:
CRMCAL COMPOMNENT:
THTES CAWERATEE SFECFEL CERL [Fratace
6 K AT £ 1o s AR RIS £ 1SS i RAW
ECHL TOLERANGE  SURFACEFMER  CoMcENTRICTY |10 I [paserorian, Bell Guide Assembly 4 172"
A ¥ ovemr  RADIEM 23T scemin mome “SEME RS (20 A
Xf veDiz ANCUIAR D SIRAKCH INDE. VSRE  pop DDIR |3 -
MEKTLDOS  PERPEND. ADIFIAPERED IMDS 1% GO-GOD DIDIE |, ORKS
A5 R imACH, DES IR oWk oarr
ngrave per B e P SWR v o e e
spec #505300 Shats R b B e S R AT T e, — &06759 2 1.
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10.6 Bell Guide Assembly, 5”

G & | IF IN DOUBT.|.PLEASE ASK! 3 2 !
ITEM NS PART NUMEBER CESCRIPTION @TY.
1 E0&6170 BELL, GUIDE, 8" WITH DO GS 1
CAP SCREW, SO CKET, FLAT, 3/8"14
2 700753 % 1/2", HEX DRIVE, ALLOY STEEL 5
o 3 606652 oG, 4 1/2"-7 5/8"1/213 & o
4 E06184 0O G, RETAIMER, 5" 1 1
& 504085 Dog Spring Tensioner 5" &
el
SPRING, ASF 80 ¥ 128, ASEC CIATED
5 700554 SPRING RAYM OND 5
B g, f
H
o @ ' ] [ ] f ] Ilf <
f 7 i
[ [ 71 |
@ @ Bgvgl I T | Ty ]
1 ] i LI I I
: l’
Joy——
SECTION A-A
B SCALE 114 B
— FEVIEIORE —
m'mm [ ECHEGMFLETER BY | ECHCGMFLITED BaTE
A | wea [iwmakeiease | Hia | Ha
Heist: |Torque: Pressure:
CRMCAL COMPONENT: Mo
THTES CAREVAEE SFECFELD WA AT Frafusr
D0 WP SEAIT TR BT S0K3 11 DIWTWEI0RS ARTI KCRTS BT GUT A1) LGS MiA
DECHAL - TOLERANCE  SLRFAGEFNEH  coMcewTRiomT | - userorian Bell Guide Assembly 5"
A K ovemE  WADIEM 23T gecwwen moms "SRRG (2 A
HE eDis AHCUIAR LD SIRMICH IWDE. PE0WE |poip DDk |30 .
RXETLO  PERPEMD. LDI¥  IAPERED IMOS. 1ZAMS GD-CD DIDIN |, ORHNS
A5 RaACH, DT R - oWk oarr
ngrave per ] e THAL Wl TR T: LTI RO bl E G 155 WG A BT 45 BITIE I | AFTSt RO M B VB
spec #505300 @RS BT DRAWIMGERS, LP.; 50 LS DE\I’ELOPMENLGENER.“:LPﬂ‘gmfﬁ_ ot o BreeORICTE B b P arr REEAT  wrmerna 18 AT
Shadn BT LT e St D R S e, " 806740 4 1o
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10.7 Bell Guide Assembly, 5-1/2”

| 6 | IF IN DOUBT.}.PLEASE ASK! 3 2
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 606171 Bell Guide with Dogs 1
2 700753 Counfersunk Screw 6
D 3 404582 Dog é D
4 506165 Dog Retainer 1
5 &06087 Dog Spring Tensioner 6
4 700654 Spring 4
[ —
C @ o | 5 C
O C } { ) /17 |
\
A g
SECTION A-A .
B SCALE] : 4 Dog Retainer, and Countersunk Screws B
Hidden for clarity.
N
2
'
{
/
Hoist. - [Tergue: - [ Pressure: -
CRMCAL COMPOMENT: .
: - oW L1 DB T sacrve s - R A W T DW0o03
BAICE T SURACERIEH coucammer |- ] " Bell Guide Assemnbly with Dogs
A FRACTION £ 132 MACHMNED 250RMS "G5 5 BATE |2 A
ANGULAR £050° STRAIGHT THDS. I75RM5 p.p mome |3: P
Engrave per 0024006 FERFEND. 30257 TAPBREDTHDL 135R5 0D-00 DIOTR | 5-1/2"
\_spec $05300 ALEdeale ponie wi L
arn. TR DFT SCALE 15 WEIGHT|LES)
ST |7 606578 A

C:\DW_Vaulh\DW Jobs\Handling Tools\DWO0D03\DWO0003.2\CAD Files\
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10.8 Bell Guide Assembly, 6”

ITE Ty P/ DESCRIPTION MATER 1AL
1 1 a0l 72 BELL GUIDE, &" S05234
2 & 0753 CAP SCREW, SOCKET, FLAT, 3/8"-14 ¥ 152", HEX DRIWE, ALLOY STEEL Alloy steel
3 1 a0al sa DO, RETAINER, &" S02385
4 & a0a552 DOG, 41/2"-75/8" 1/2"13 S00%38
a & FO0a54 SPRIMG, ASF a0 ¥ 125, ASSOC IATED SPRIMG RAYMOND Springs
& & &0&8054 TEMSIOMER, DOG, SPRIMNG &, DWCRT EXTERRMAL a05145
4 !
AR —
] : [} [ a] o ]
1 1 ]
1 L T ]
E A_T_ = T o J_J'_l._J T
0 0 ] I | |
e E vy ( A
A.-_;
SECTION A-A
SCALET 4
REWISION S
Verruce [sor ey e o raen [eoncamnmre [oon comms v
T [ s
CRITICAL €O MPOHENT: M RATIHGS: F 6PPLICK BLE w
evcn T NE T ST B [ | LOBE AL
B AU R T
ngrave per j) o e ma|  ASSEMBLY, BELL GUIDE & W/TH DO GS
spec #O05300 cancirn
T I %Er'q” e E0E7E] | i
FEMNDING APPROW AL ;Eﬁir'@'afmﬂﬁﬂm LH.MMEML Wi |sHEEl1(>F1

T TR T PR O Waaraeas v swe 77 T
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10.9 Bell Guide Assembly, 6 5/8”

TEM | @TY PN DESCRIPTION M ATERIAL

i i 404758 BELL GUIDE, & §/8", WITH DOGS 505234
AP SCREW, SO CKET, FLAT, /518

2 8 700753 ¥ 1/2", HEX DRIVE, ALLOY STEEL Alloy Steel

a P 406582 DOG, 4 1/2"- 7 5/8" 1/2"13 500934

4 ! 406335 DOG, RETAINER, & 5/8" 502365

5 P 406756 DOG, SPRING, TENSIO NER, & 578" 505145
FRING , ESF 50 % 125, BSS O CTATED .

& & Tooss4 SPRING RATM O MD Springs

A et

narave per
spec #408300

SECTION A-A
SCALET 1 4

RELEASED FOR PRODUCTION

RETAINER HIDDEM FOR CLARITY

*
7

REWVISIO S

REVISICH [ECH HUNBER [ECH CESCHPICH

[ ECHCOMFLETED BY [ECH COM PLETER CATE

A | wa fmmarkeease

UHES: GIMEREE 5F BCIMED:

CRNICAL S OMPONENT: Mo

RATIMGS . IF APPLIC ABLE

FROFRIELA KY STATEMENT

| A | [ l
|@LOIAL

LFEARCE

CEXCRFTTOH

ASSEMBLY, BELL, GUIDE, & 5/8", WITH DO G3

EFEARCE

TEFART HST
B

o [reEn i
et

WE IGHT
13777

LES |

133
G067 82 A

WATERTALD
Hi A

|SHEET 1<F1

GO CUR TR T FER TG GF - Wa anat ov 10ra 57 F50
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10.10 Bell Guide Assembly, 7”

8 | é | IF IN DOUBT.I..PLEASE ASKI! 3 2 1
ITEM MNO. PART MUMBER DESCRIPTION QTY.
1 606173 Bell Guide 1
2 700753 Countersunk Screw 4
3 [ 605582 Deg | é
4 606167 Dog Retainer 1
5 606531 Diog Sprng Tensioner &
13 700654 Spring I3
6
(©)
A ——
[ 8]
? |
Tk ra i .]—r—
[
O C\ C - \. a' AL L]
— L —
A
SECTION A-A
Dog Retainer, Countersunk Screws
Hidded for clarity.
Hoist: - |Torque: - | Pressure: -
CRMCAL COMPONENT: No
ouet . FEMOVE ALL BUFRS. il R A W o DWOOOS
coneamen | 1: ] T Bell Guide Assembly
% =2m37  FRACTION $1/2  waCHNED 20RM | Boi mATE |2
XN =015 ANGULAR $0.50° STRAGHTTHDS. ITSEMS p.p  DIOTR a3 it
XXX =$005 PERFEND. #0135 TAPERED THDG. 13SRME OO -O0 .DIOTIR 4 C? f ”5 ?“
- e JL 10/30/2018
affD. RU 03/08/201% DFTICALE 14 BOHI a8 124.42
v, oo JL 05/06/2019  |Peine T T
o TF nar 05/06/2019 | 606361 c 1 4
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10.11 Bell Guide Assembly, 7-5/8”

8 7 | 3 | IF IN DOUBT...PLEASE ASK! 3 2 !
ITEM MO, PART MUMBER DESCRIFTION QrTy.
1 08174 Bell Guide 1
2 700753 Countersunk Screw &
e
o {3 406582 q Dog & 5
4 606168 Dog Retainer 1
5 700654 spring 6
s 700783 ] Washer Wide B
PN Y
|\ 5 & )
>/
© A f c
{
) ) ] |- o o],
! L}
I: 15 1 8 X i d.J||I
N ‘\ 1
s /
10 @ 0 i — [ i L
(.
Dog Retainer, and Countersunk Screws
Hidden for clarty.
B SECTION A-A B
Hoist: [Targue: [ Pressure:
CRMCAL COMPONENT: No .,
; : ” FEMCIVE ALL BUFRS. i R A W o DWOOOS
concamen [12 J T Bell Guide Assembly
A ¥ =ioar  FRACTION 1732 macumMen 2sems oETE COTAEE |2 A
XN =:015 ANGULAR $050° STRAGHTTHDL I7SRMS pun piome s
HNM=£005 FERPEMD. 2035 TAFERED THDG 135RWS OO0- OO0 OIOTR [e . 7-5/8"
438 IMACH J9STE o L LA 47102018
S s ot T CR 18210 AL a0 RU 03/08/201% | wrecaE T weamia
o o el wrv. o JL LA 05/06/201F | rat i . -
—r—_— DA O5/DE/2019 | 606362 c T « 1
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10.12 Internal Circulating Assemblies
10.12.1 Internal Circulators, 4-1/2” — 6-5/8”

i 7 | s | IF IN DOUBT.,.PLEASE ASK!
TEM NO.| PART NUMEBER DESCRIFTION Size Toolbox Size

1 Bosioz CIRCULATGR BODY, 4-1/2"-6-6/8" A 1/2 6805 1

Z 01094 CUF LG CK SLEEVE, 4 1726 1

3 ooz CUPSPACER 4 1/2" & & T

4 [possa7 NOSE, 4-1/2-6-8 /8" 1
GRING, 2.020" 0D x 1.600 ID X 0210°

& |T00805 &3 [Replaces Part #232601] - 2-326 2
GORING, 2637 OD % 2.369" 1D % 0.135"

& |Fo08T &5 [Replaces Part #222501] - 2

7 |701381 SCREW, SET, 3/8-16,3/5, STEEL, GRB 3

—____p—

O

See Packer Cup and GageRing list for
complete list of available components.

010 BOFSCAITTOR Db TRSIG RS o1l Db TRSIORS ART B BCRTS B VT A1 IUEES

AL & 1| CORRIRS (e 7 NRTAE ALl s BF TDCTS D057 030 X 57 OF 0067 090 &

Procrss sPrcs
O 11T B ITS SKGULD I b TRE B U3 SIDF GF TE POl MR ber .

FEVEIORE
REVISICH | ECH HUMIBER |iCN CESCHFTIOH | ECHCOMPLETED BY | ECHCOMFLETED DATE
A . il feiase | ALsRA | e
Heist: - |Torque: - Pressura: 10,000 P51
CRIMCAL COMPOMNENT: Mo
TTFTES CAR R EE SPECFEL R Fratasr Circulator

Circulator Assembly 4 1/2- 5",

Ui 135 DESMETY AULCHITD Y D 0 0 6 S0

D B T 05 10 b BTl TBIS WOEE CO M TLal 5 kD 45 TEa DT STCET [ b ¥ 4150 3ITE 10 PBROITCT Tt
LEE 83 Ak UBPIR ISR, OO PRIGIE FRGAT kA ¥ b G CCTSS D TRT WO B b AY K GFCOPY ST GF O ECIGET FhE BTOEW A N0 b 3 WarE

oecrirn
BECWAAL TOLERAHCE  SURRACEFHEH  CONCENTRICTY
K oveDE  RACIEM EWIT  gscwein momes MSENEAaE (20 Body, Spacer, Mose [BBAABA)
XE TEDIE  ANCUIAR D SIRAKCHI IWDE. VSRE  nop DiDiR |3 e
HRETLDEE PENPEMD. LD3F  IAPENED DS IEfaZ GD-G0 DIDIR |, ORKS 4-1 /2" - /"
A5 TSrACH, OEE R oWk warr 11520T

T TEIAL MR PRI ST RO kil IS Ol RIS WG 4 BT PG ¥ EITTOMR TR AT o PRGN D BT YEISH A
EEiTE EY . P BOLING DEVELOPAIENT GENERS L PARTHER ol oarr A 1242017 BriCAr t wnowries 18060

U BGEUNTLT & GO TR 1 b & TWT PUARTSTY GF BEAWWGRES P o] F v oY o GF B COMIT GF ETFFGDUCTT B Wl T T - —

G BB B g 4 PG TR THR T WE P S0l 2t B Bt 15 i T 150 it Ul EbrD WGE G Do Sk e e warr 12/5/2017 [mrva

erv sepn MIH

PEEE

S05101-0023 A, [
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8 | 6 | IF IN DOUBT..PLEASE ASK! 3 2 !
ITEM aTy P/ DESCRIPTION MATERIAL

1 1 s05102 CIRCULATOR BODY, 4-1/2"-4-8/8" S00%38

Z2 1 &010%4 CUP LOCK SLEEVE, 4 1/2"-8" H00934

3 1 S01073 CIUP SLEEVE, 8-1/2"-6-5/8" S02385

4 1 S01075 CUP L CK SPACER, 8-1/2" - 4-8/8" S00%35

& 3 FOI13481 SCREWY, SET, 3/8-14, 3/8, STEEL, GRE GRE

& 1 S05337 MO EE, 4-1/2"6-8/5" S00%38

7 1 FO0503 SEAL ROTARY, 2.770" OD X 2.400" ID X 0.412" C5 [Replaces Part 501908] 90 Curo Mitrile
g 2 FO0504 C-RING, 2.020" S0 x 14007 1D x 0.210" S5 [Replaces Part #232601) O Duro

? 2 FO0505 C-RING, 337" 0 K 2.889" 1D X 0.139" S5 [Replaces Part #223301] F0 Duro

)
N

010 PO SCAIT TOR B WMk S0kS 41 BIRTRSI0RS ABTIE BCRTS BT OV Al DIESS

BALIS Al COB RS 0350 07 NECAE &1l ShaRPTDOTS 06 080X 50 OF W0 090F  [FpOCTer SPPFET

O HIITD RO S SROUID BFG b I P S SOF OF I TGIFEs bCr .

DECIMAL TOLERAHCE  SLRFACEFMEH  GOMGENTRIGTY
X vamr  WACUOW V3T ecemeD moms "SEER RGN |21
XE =Dl AHCUAR DR S|QAICH] IHDE. I750ME ID-I0 DIDIR 3
XK T e D0

PERPEND. £0Z%  IAPERED IMIS. 12503 O0-O0 DIDIIR |,
AT B AT, D6 1R

,‘ ; %\

= e
k=4 r T T

SECTION A-A

SCALET 2
Heist: - |Torque: - Pressura: 10,000 P51
CRMCAL COMPONENT: Mo

TTTES TAR R EE SPECFELT R Frfacs Circulator

Circulator Assembly 5 1/2- &

=i 545", Body, Spacer, Nose
[BBAARA]
" §1/2" - 6-5/8"

TRTTERETT OE AW b G FE 85T ¥
Mo TEt sl M FROE TGS SR MARd il S G Th15 B W A 677 W 45 BT
ER0E BT LP.; BOUHG DE\I’ELOPMENT GENER.‘\LP&RTNER

Thb DOCUWTLT & COb TN s kb § r Prap |

3 101 by Pl THIS WOEE C0 BT Mol & WD A3 5 FERDT 3

S
iz D Erir ¥ alF T 08 G 10

F i a¥ b OF T ORI OF

UM S B L APTSE 4 PRROY 1D ErVERh

ETFEGIUCTD b WhOl T

P £ bF Gt b3 A Pt 0 2 WP KWL WO 0T W 0 S

b o

e e e A A T ST R e
I

Brrscalr e wrckrang 20,278

Farba T

ORKS
Wk oarr 1132017
wern MIH warr 4 1972017
erv o IL warr 12/5{2017
e rrn MR warr VU HZ01E

605107 [ T
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10.12.2 Internal Circulators, 7” — 7-5/8”

& | IF IN DOUBT.|.PLEASE ASK!

&

7
|

ITEM N

JPART NUMBER

DESCRIFTICON

Size

608072

Circulator Body 7- 7-5/8"

7.

a/5"

4608080

CUPSPACER, 7". 7 8/8". 4" ID

7-7-5/8" 4"D

606441

MOSE, 720" 7

20"

T00812

O-RING, 4.2268" OD % 3.7458" ID x 0.139" C§ [Replaces Part #224201)

2] 7006

00801

O-Ring

- 2] 7006

L]
o | | Ca | Ra

T0O13480

SETSCREW, HEX, CUP POINT, #10-24 ¥ 1/4" LG, STEEL

3 7013

!

Sealkit Part Mumbers0514%
Includes:

12
01
&0

O

REWVISIOMS

REVISICH [ECH HUMBER

[ech cescriFman

[ ECHCOMPLETED BV [ECH COMPLETED CaTE

A

[mi1a kelcase

Lk | 10y

Haist: -

|Torque: -

Frassura: 10,000 Pl

CRIMZAL COMPONENT: Pressure Contdning Component

I ES AR EF=TEE SPECFET
B0 KT SE AT 1OF 6 Sk 11 DIWTRGIGRS ARTI BEWTS FTOVT A1) 1ISTS
VAU 01 .06 55 0350027 IGTAE ANl ShabP TR 00es 000 % 4306 003 6705
BENITD 1GITS SHEUNG §Fa k. M F s 30 GF R FairE ke

PECHAAL  TOLERAHCES $LRFACEFIMEH  COHCENTRICTY
X owelz  WASIOH T acwMED TOWE CEOCE BIBE
KE wiDls  AMCUAR LDEF  SIRAICH IMDE.I%500E 1.0 DiD IR
EEKTLDOS  PERPEWD. LDEF  IAPERED WIS 1Z03 GO-GD DIDIR

AT ¥ AT H, IG5 R

R

Frocras seres

5
4:

Fraface

I8/ lne

ORKS

Circulator

Circulator Assembly, 7" 7-5/8"

TRTTEE T DEAW R G R adml ¥ 12 24000
b ATTHAL ARD PROICTSS SFTCTICA NGRS blle BTVS G TB1SD R WIS 587 081

AN RES, LP.;

Ui 135 DESESTY AUPLGHITD 1Y bW 1o

5 ETTTEM T T ATTSE 5 PRRGY TT B VB

BO LING DE\I’ELOPMENT GENER&L PARTHER
A i

Ly

O FERRS PEPLE (A UL T 18 i Bk S WEE L ETEL Mot 5 B i PR T STEETT. bt b AL, Sk T EF G T

Sk x: P £0 eERF TR £ S R LW B VAP WG nE IR A e b aey
I

MH

warr 1/25/2020

B

oarr 4 1372017 [ whGrans 4806 1

ene owe

batr Farba g T

e sprn

§05071-0013  |n A

batr
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10.12.3 Internal Circulators, 8-5/8” —

13-3/8”

B | 7 e | IF IN DOUBT,.PLEASE ASK! | 3 | z | I
ITEfA MO JPART HUMBER|&05070-0024 BEAAAGTY. DESCRIPTION See Packer Cup and GageRing it for complete

1 403071 1 CIRCULATOR BODY, 858" - 13 5/8" Seal kit It of avalable components 5-5/8 - 13-5/8"

Z 00070 T CUF SFACER, 6575 - 20 Part # 205098

3 Z0a441 1 NOSE 720 Includes:
0] 4 JO000s 2 O-Ring 2] 00005

a F0a0 2 O-Ring 2] FO0s01

& F01352 3 Set Screw 3] 7013482
[

SECTION C-D
SCALET 3
B
Haoist: Torque: Fressune ; 10,000 F5
I fzaso,} CRMICAL < SMPCSNENT: YES | .
D O ea v i v e s p s e | G- MOECI@E0E319 5LOPRTY R A W
§ { f BT S RAEINED conuuen | / Cireulator Assembly, 858" - 13-3/8"
e apmy  AMSUAE 0N MEMCHI MDA pon mgne (3 .
e e 1 [ 5 ——— P i Y ORKSE
HUEEPE EIAHE PRI AL B LR A st I b i il 04'” ?llljo 7
B R e e e W [T 04/19/2017 [T e T AT
L I s MR 405050-0024  [& 1

Cohpdmiy moooy en gineain g draww oz enginearing,
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10.12.4 Internal Circulators, 16” — 20”

g 7 IF IN DOUBT.|.PLEASE ASK! 3 2 !
ITEM MO |@TY.[PART NUMBER CES CRIPTION Size
1 1 408474 CIRCULATOR BODY, 14-20" -
2 1 &00070 CUPSPACER, 5 &/8"- 20" g-6/8" 20"
3 1 a08441 NOSE, 720" Frzon
o 4 1 FOO00s O-Ring -
A 2 FO0a0 <-Ring -
& 3 701350 SETSCREW, HEX, CUP POINT, #10-24 ¥ 1 /4" LG,
STEEL
<
i 1
B
— REVISIO NS
RfWSIGleCN NIIMHRllCN CESCHFTNOH | ETH TOM FLETED BY |lCN COM FLETEC CATE
| it picase | JLaRa | ]
Heist: - |Torque: - Pressura: 10,000 P51
CRIMCAL COMPOHENT: YES
THTES CAREVAEE SFECFELD CEMLD Fratacr i
1 A 0 111 BTGB AR WP YT 1 5 "S- Material@ 605318 SLDPRT Circulator
G LIS AU b a0 T U S0 O T I KE s [EAETErES oo INTERMAL CIRCULATOR BASE KIT,
PECHMAL TOLERMHCE  SLRFSCEFINEH  CONCEHTRICTY W N
A X owamr  MACUGM L2 CweeD somes “ASMNEAER (20 BBAAAAR, 16-20", INCLUDES:
KE =iDis  AMCUIAR DI SIRAKSHI INDS. SR oo DIDIR |3 - CIRCULATOR BODY, CUP SPACER,
HEKTADE  PEVPEMD. RDZE  IAPERED IMIG. IS GO-OD DR |, ORKS MNOSE
TR WY E T ST A3 RjbC e 165 R wen AN warr 0171772017
R e L A im0
fhadn SRR L e R R A e T R, " 405351-0014 1ol
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10.12.5 External Circulator Cartridge Assembly, 4-1/2” —

5"

G 7 | & | IF IN DOUBT.|.PLEASE ASK! 3 2 !
ITEM NG PART MUMBER DESCRIPTION GTY.
1 Bos404 Circulator Sleeve 1
2 BO1074 CUP L& CK SLEEVE, 4 1/2"-8" 1
3 B0s410 Gage Ring Sleewve 1
O-RING, 2.637" OD ¥ 2.357" 1D ¥ 0.139"
o] ‘ o]
4 Foos1l &5 [Replaces Part #222501] 2
< _ <
B B
— FEVIETON —
REVISTH |ECS HUMBER (ECD DESTRIFTOH | ECO COMPLETED BY BT TOM FLETED DATE
A | WA [MTALRELEASE | [ | [
Heist: |Torque: Fressure:
CRIMCAL COMPOMNENT: Mo
RIS AP BT B SPECFET T R AW [ DWW O003
B0 KT SE AT 1OF 6 Sk 11 DIWTRGIGRS ARTI BEWTS FTOVT A1) 1ISTS .
VABILS A1 06 TT3 0350027 IGEAF a1l SkabP TUGTS 0020 0305 43 GF 0030 0000 [ermEr T WTET
BENITD 1GITS SHEUNG §Fa k. M F s 30 GF R FairE ke :
BECHAL TOLERAHCE  SLRFACEFNEH  CONCENTRICTY I [ucsririn Girc ulator Cartridge 4-1/2-5"
A X ovemr  MACIGN 32 aacwmin momes SECE BT (2 A
XE weDis AHCUIAR LD SIRMICH IWDE. I5RWE |p.jp Dok |30 i
HEKTADE PERPEND. ADIF IAPEVED WIS, IZaS OO-GD DIDIR |, ORKS 4-1 42" - 5"
A5 RaACH, DT R N oWk JL oarr 4 42015
¥ T Wb FRSEISS SHTE T ARG bl ITES G 15 EA W, 4B FCL a1 Y5 DTS W LATES A PR T B VB ]
GRS BYDRAWKGRES, LF.: 50 UNG DEVELOPUIENT SENERAL PARTHER i arr 0370872017 [Towazar 1w wnaerana
CHEOCUTh E COLTE o 1 LT PSRBT OF SIS | £ LAY SO Co SE e RS kel e ok - G - varva e Eid
oI IR PP G e T 02 10 B 13 WY £ BT Tal BB 2 B BT SPEDIT G te ¥ 140 SITY T8 ERGTEY Tl A0&047-0007 2 1 1
SR T A AT R L R R A N S e [ P -
U i 0t ¥ sl B By 75 0.
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10.12.6 External Circulator Cartridge Assembly, 5-1/2” -

6-5/8"

g | 7 | & | IF IN DOUBT.|..PLEASE ASK! 3 2 !
ITER MO FART MUMBER CESCRIPTION @TY.
Circulator Sleeve, 5 1/2" -8 5/3"
! (B06405 [Replaces Part #405035) !
2 E01098 CUP LOCK SPACER, 5-1/2"- &-5/8" 1
3 E06411 GAGERING SLEEVE, 5 1/2" -6 5/8" 1
O-RING, 3.137" 0D K 2.85%" 1D K
4 700808 0.135" G5 [Replaces Part #223301) 2
REVISIOMNS

REVISICH [ECT HUMBER [BCT DESCHFTCH

[ Fco CoMPLETER BY [FCT COMPLETED BATE

Chpdmimecoyengine eringh draweaw orks engine ering’

A | WA |IMMALREEASE s | [
Heist: |Torque: Pressure:
CRIMCAL COMPOMNENT. HO DW0003
THTES CARERATBE SPECFED AT R A w ™~

D0 B SE AT TGE BT SRS &1 DIWTEIGRS ARTIH BCRT BTl OVF 11 1IEES .

EAGIS All CORS TS 043¢ 07 IOFAE a1l ShaPPTUGS (U6 90X 45°OF W3 060F  [rrRcrs 77TET EXTERNAL CIRCULATOR
UG T WIS S60UID 8 PG b T B S 907 OF r TOIrEs kT B

DECWAL  TOLERAMCES  SLRFACEFMEH  COMCEMTRICTY I userorian CAR'I;RIDGE %ASE KIT ASSY,
X veMr  WACUGH VI paacuMED moms MAQIR urach |20 &-1/2" - 4-5/8" INCLUDES
Rk eaDie AMDUAR SDEF S1GN NS NG Do DiD1e |3 .. CARTRIDGE BODY, CUP
MEKTADE PEVPEMD. LDI¥ IAPEVED WIS, IZSS OO-GD DIDUR |, ORKS SPACER

AL WjeasCw, Do IR [ o " "

IR T Sl ol bl s 5-1/2" - &-5/8

AL Wl PTG ST A bl IV G 13 DB Wb T L P e, PP} over 03 70572017
TS EY DRAAGEES, LP ;b LING DEVELS PRIEHT GENER.-\LP.-\RTNER LrTiCar Wr T ans

THE BOCUWILT & Cok TOM s |4 kD & Mr GRS [P D] F o ad bl I OF EEEOLUCTD b WhoiT F e e

B B b Al st (PG T THEE TS P ik 2 n G G48 TH1S il T 4k o o 0T BT SESGE B D b G erv owk barr 08/22/2017  [rerbn

L O e S R 606069-0011  |a T

L S e PRI E0 PR RT TRESErh bie T 1B TRl W B o AT K G LB U B8 O BEIGAT Pl Bl Brwh B b b ware [ OB [T TR a

Ul T35 B ¥ Al GHITD 1Y O 10 0030 Barr
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10.12.7 External Circulator Cartridge Assembly, 7” — 7-5/8”

8 | 7 | ¢ | IF IN DOUBT.;.PLEASE ASK! 3 2 1
ITEM MO FART MUMBER CESCRIPTION @TY.
1 E0E408 CirculatorSle eve 1
2 E05050 CUP SPACER, 7", 7 5/8". 4" ID 1
o 3 505412 Gage Ring Sleeve 1
O-RING, 4.228" OD x 3.7458" ID x
4 00812 0.135" <5 [Replaces Part #224201) 2
< H1 ]
B
— FEVISTOM,
m'mm I fcacm
& | Wia [MmaLkELESSE | [ | [
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Section 11 - DWCRT Assembly Tools

11.1 Internal Assembly Tools

8 | 7 | 6 | IFIN DOUBT.|..P|.EASE ASK! | 3 | 2 1
606381- N
ITEM | PART . 606381- 606381-
NO. | Numeg | DESCRIFTION | 0001/Required ! 5002/ 0ptional/@Ty. |0003/GTY. A~
. 112
ASSEMBLY
1 605242 STAND 1 1
C-Series Lock - -~
604080 Nut Tool ! ! - / /—§ |4 )
3 700053 DW Grease 1 1 ) 1
ASSY MANDREL .
4 605244 HANGING 1 1 4 . \Q\
TOOL, 450 TON
Spanner
] 605235 Wrench 1 1
TRANSPORT
6 | 605319 CASE 1 1
Pressure Test
7 | 605571 Plug - 1 B
8 | 700778 DUCK TAPE - 1 “\\3\\
COMPRESSOR, T
o | 0gazr | SPRING PLATE! ) ) N
DWCRT 500
TON
10 | 606560 |Installation Rod - 1
Thread ]\
Protector
il =
11 | 605605 Dovetail - 1 X
Mandrel, 4.25™ \“\:‘:\\Q
4
Thread
12 | 605270 Protector - ! \//
13 | 800020 Tool Bag - 1 \\(/
SHOP PRESS, 20 R\l/\‘
14 | 800062 |75, H-FRAME - ! BN
TN
(13)
Hoist: [Torgue: Pressure:
CRMCAL COMPOMNENT
I AT A w | DWO0013
=.|E.CA'.F'.SS?F\"\ l ,
2 Assembly Tools A
3 s
[} ORKHS DWCRT
o L oATE 11/05/2018
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11.2 Internal 1K Tools

8 7 | s | IF IN DOUBT,.PLEASE ASK! 3 | 2 1
ITEM NO. PART MUMBER DESCRIPTION Optional/QTY.[Required/QTY.
1 605561 Assembly Stand 1 -
2 4504080 C-Seres Lock Nut Tool 1 1
3 700053 DW Grease 1 1
4 605244 Hanger Assembly 1 1
5 605491 Spanner Wrench 1 1
& 405548 Transport Case 1 -
7 700778 Tape 1 -
8 605571 Pressure Test Plug 1 -
9 £06560 Installation Rod 1 -
Dovetal Mandrel Thread
10 605606 Protector ! -
11 505290 Thread Protector 1 -
12 800020 Tool Bag 1 -
] e
13 800062 Shop Press 1 -
Hoist: |Torque: ) | Pressure:
CRIMCAL COMPONENT: No .
. FEMCVE AL BLPRS il R A W o DWDUO4
SRR cocamor 10 [ T Assembly Tool
¥ =ta2  FRACTON £132 wmucHMED 290RMs "o e mame |2 A
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11.3 External Assembly Tools
8 7 | & | IF IN DOUBT.|..PLEA$E ASK! 3 2 1
ITEM MNO.| PART MUMEBER DESCRIPTION Opfional/QTY.[Required/QTY. (‘E‘l
1 404080 C-Series Lock Nut Tool 1 1 -
2 6063590 Cradle Assembly 1
3 700053 DW Grease 1 o
4 505244 Hanger Assembly 1
5 &06419 Magnefic Wedge Assembly &
& 406420 Ramp Segment Spinner 1
7 606046 slip Installation Assembly 1
8 &046307 slip Jack Assembly Tool Assembly 3
9 605235 Spanner Wrench 1 |
10 700772 Tool Box 1
1 06267 Transport Case Assembly 1
12 606306 Wear Guide Lock Socket 1
13 700640 2-1/2" Hex Socket 1
14 700778 Tape 1
15 700779 Eye Bolt 2 c
14 700032 Bolt &
17 506542 Pressure Test Plug BExternal 1 <
15 606560 Installation Rod 1 <
19 605605 Dovetall Mandrel Thread Protector 1 1) <
-1 =20 800020 Tool Bag 1 -
21 800062 Shop Press 1 <
22 406405 Spring Compressor Assembly 1 <'
M A A A A A A A A A A A A A A A A A A A A A A A A <'
)
9
{
{
e
Hoist: - |Torque: - | Pressure: -
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NOTE:

3.

Section 12 - Assembly - Head

The DWCRT is modular. Use the correct Mandrel and Mandrel Nut for the tool you are building.
Refer to Assembly-BOM'’s for part number, description and quantity.
Tool Assembly has pinch points. Keep your fingers and hands clear.

Load the Dovetail Mandrel Nut with the Dovetail Mandrel Nut Springs. Insert (Qty-10) Dovetail Mandrel
Nut Springs into the counterbore holes on the bottom of the Dovetail Mandrel Nut.

Lay the Spring Retainer in the groove on the Dovetail Mandrel Nut and over the Dovetail Mandrel Nut
Springs. The Spring Retainer should fall over the springs and fit into the groove, as seen below. Be sure
the bolts line up with the horseshoe slots.

Dovetail Bolt Dovetail Mandrel Spring
Mandrel Nut Nut Springs Retainer

_HL

Compress the Dovetail Mandrel Nut Springs and Spring Retainer with a press (~10Ton) or Compression
Assembly Tool. Use a flat plate to press all the Dovetail Mandrel Nut Springs and the Spring Retainer
down at the same time. The Force required to compress the springs to install the screws is 5000 Ibs. (2267
kg) and the force to fully compress the springs is 13,500 Ibs. (6123 kg)
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4. Coat the Dovetail Mandrel Nut Bolts with anti-seize. Refer to DWCRT lubrication and maintenance
requirement for more details. While the Dovetail Mandrel Nut Springs are compressed, insert the Dovetail
Mandrel Nut Bolts into the side holes on the Dovetail Mandrel Nut. Tighten the Dovetail Mandrel Nut
Bolts. Refer to Appendix 1.5: Bolt and Set Screw Torque for recommended torque chart.

Compression

i F Tool

5. After locking the Spring Retainer with the Dovetail Mandrel Nut Bolts, the assembly should look as follows.

¥

6. Lay the Dovetail Mandrel Nut on the floor or a pallet. Grease (DW Grease, 700053) ID Threads. Use
recommended grease, see DWCRT Lubrication and Maintenance for recommended grease.

Grease Internal
Threads

7. Select the Dovetail Mandrel size to be installed in the tool. We will use the 225 Ton 5%” Dovetail
Mandrel for the illustration purposes of this assembly example. Refer to the list of different Dovetalil
Mandrels for size and tonnage ranges. Refer to Appendix 1.1: Size and Ratings for other Mandrel Sizes.
Insert Polypak Seal into the mandrel with the O-ring facing away from the indicator.

Polypak
Seal
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8. Pick up the Dovetail Mandrel with a strap at the pickup point as shown below. Alternatively, use the
McCoy L-Shaped Hanger for easier assembly. To use the L-Shaped Hanger, simply attach a crane to
the shackle in the correct hole based on tonnage, screw the Hanger’s cap onto the Dovetail Mandrel
(using clockwise rotation) and pick up the Dovetail Mandrel. Shackle needs to be attached to the
appropriate L-Shaped Hanger hole depending on the tool Hoist capacity. Raise the Dovetail Mandrel
approximately 12” off the floor and grease (DW Grease, 700053) the threads / Slip slots. Refer to DWCRT
Lubrication and Maintenance requirement for more details.

Hanger

Grease Mandrel
Slip slots Assembly

Strap or Hanger

Grease Threads

—

9. Slide the Dovetail Mandrel into and screw together with the Dovetail Mandrel Nut until completely made
up. Use multi-purpose grease on the outside of the Mandrel nut.

Grease Qutside
of Mandrel Nut

10. Now, lay the Housing on its side. While the tool may be assembled on the floor or on a pallet, utilize
the McCoy CRT Assembly Stand for easier assembly. To do this, lay the Housing on the McCoy CRT
Assembly Stand with the Indicator end facing away from the sliding triangle on the stand, as shown below.
Use multi-purpose grease on the internal housing wall.

Warning: Strap the Housing to the Assembly Stand.

85



Housing

Grease Internal
Housing Wall

11. Use multi-purpose grease and insert the Housing ID Seal into the ID groove on the Housing. Orient the
Housing ID Seal as shown in figure away from white painted end.

12. Thin grease all sides of both Thrust Washers using white lithium grease. Do not use any grease other than
white lithium grease.

Thrust Washers

Grease All Sides
ID Seal

13. Insert both Thrust Washers into the Housing from the Indicator side. Make sure the internal housing wall
has been thoroughly greased before insertion of the Thrust Washers.

14. (If assembling an external tool, ensure the Thread Protector is installed on the Mandrel prior to insertion
in the Housing). Insert the Dovetail Mandrel subassembly into the Housing. Make sure the subassembly

is inserted completely such that the Dovetail Mandrel Nut butts up to the Thrust Washers.
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Strap Housing to the
assembly stand

15. Once the Dovetail Mandrel subassembly is inserted into the Housing, the L-Shaped Hanger may be
removed using counter-clockwise rotation. Hint: lifting on the end of the hanger tends to help in the
Hanger removal process. Continue seating the mandrel against the thrust washers.

16. Use multi-purpose grease on the (Qty-2) Thrust Rings. Lock the Dovetail Mandrel subassembly into the
Housing with (Qty-2) Thrust Rings followed by (Qty-1) Snap Ring. Hint: The Snap Ring is a spiral ring and can
be installed easily by starting one end of the ring in the groove and rotating the ring until it seats completely,
as illustrated below.

NOTE: If the Dovetail Mandrel is not coaxial with the housing, the Dovetail Mandrel Nut can move into
the snap ring groove and prevent installation of the snap ring. Supporting the end of the Dovetail Mandrel
can correct axial misalignment.

17. Once the (Qty-2) Thrust Rings (If applicable) and the Snap Ring are installed, verify that the Snap Ring is
directly on top of the Thrust Rings as shown below (If not applicable the snap ring will be directly on top of
the Dovetail Mandrel Nut).
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Snap Ring
In Groove

18. Apply multi-purpose grease on Top Mandrel lugs and splines. Pick up with a strap or a lifting eye and
insert the Top Mandrel into the Housing. The Top Mandrel is offered in various tool joints. Rotate Top
Mandrel to align with Dove Tail Mandrel Nut slot.

Strap or
Liting Eye

19. When inserting the Top Mandrel, line up the 6 tabs on the Top Mandrel’s OD with the 6 slots of the
Dovetail Mandrel Nut. Once lined up, the Top Mandrel may slide into the Housing. Hint: The Spiral Ring
covers some of the Housing ID. This causes tight clearances while inserting the Top Mandrel. It is crucial
that you have the Top Mandrel and the Housing as coaxial as possible.

Dovetail Nut Slots
and Top Mandrel
Lugs é Places

Parallel and Centered
as posslblo for ease of
Installation
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20. Apply multi-purpose grease on Clutch, Clutch Pins and Clutch Spring. Insert (Qty-6) Clutch Springs and
(Qty-6) Clutch Pins into the Clutch.

Pins and
Springs
Qty 6

Clutch

21. Orient the Clutch such that the Clutch Springs face towards the tool joint (If applicable). Orient the Clutch
so that the engravement “This Side Up” faces towards the tool joint. Slide the Clutch over the Top Mandrel
all the way into the ID of the Housing. The OD lugs on the Clutch will fit into and engage the angled slots
on the ID of the Housing.

lots in Housing

lugson
Clutch

Clutch Pin
And Springs
Qty 6

|
Clutch Teeth
Facing OUt

Housing Transparent
for lllustration.

22. Install the Housing Cap O-Ring in the O-ring groove on the OD of the Housing Cap. Make sure to apply
multi-purpose grease on the O-ring and the O-ring groove.

Housing Cap

Seal— —O-Ring Groove

,—0O-Ring
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23.

24,

25.

26.

27.

Place the Wiper Seal in the ID of the Housing Cap. Make sure Wiper Seal is completely in by applying
pressure during installation.

Seal

Seal

Use multi-purpose grease on the threads on the Housing Cap and place the Housing Cap over the Top
Mandrel. Slide the Housing Cap over the Top Mandrel and screw the Housing Cap into the Housing. Hint:
The seal may contact the Top Mandrel OD threads. You may need to use a rubber mallet to help get
passed the OD threads. Also make sure Housing Cap is centered with the Top Mandrel while passing
through the thread.

Use the McCoy Spanner Wrench to screw the Housing Cap into the Housing until cap shoulders. The
Housing Cap is required to be rotated few degrees counterclockwise to align the set screw holes in the
Housing. Grease Set Screws with anti-seize compound. Install and tighten (Qty-6) Set Screws into the
screw holes on the OD of the Housingto lock the Housing Cap to the Housing. Refer to Appendix 1.5: Bolt
and Set Screw Torque for recommended torque chart.

/Houslng Cap
\

—Spanner Wrench

Set Screws

Grease the counterbore groove on top of the Housing Cap. Apply multi-purpose grease to complete
OD of the Thrust Bearing for corrosion resistance and slide over the Top Mandrel into the Housing Cap
counterbore groove.

Retain the Thrust Bearing by installing a Snap Ring in the Housing Cap groove just above the Thrust
Bearing.

Hint: The Snap Ring is a spiral ring and can be installed easily by starting one end of the ring in the groove
and rotating the ring until it seats completely, as illustrated.
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Grease
C-Bore

Thrust Bearing

28. Prior to installing the Indicator, clean the white band. Install the O-Ring, in the O-Ring groove on the
Indicator. Slide the Indicator over the Top Mandrel, Thrust Bearing, and Housing Cap. Orient the
Indicator’s tab to the slot in the Top Mandrel. If the Line is already on the Housing and the Indicator,
make sure they are lined up during assembly.

O- Rlng Top Mandrel Indicator Slot
Groove

Groove

O-Ring Indicator Nut

White Band

—

29. Apply multi-purpose grease on the OD threads of the Top Mandrel and screw on the Indicator Nut. This
locks the Indicator to the Top Mandrel.

30. Anti-seize Set Screws and Insert (Qty-6) into the screw holes on the Indicator Nut and tighten to specified

torque. Install Safety Clamp. Refer to Appendix 1.5: Bolt and Set Screw Torque for recommended torque
chart.
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Gredase
Threads

Indicator
Nut

31. Apply multi-purpose grease on the Snorkel’s O-ring groove and install the O-ring. Push the Snorkel into
the ID of the Top Mandrel through the tool joint.

Valve Requirements:

Operators running casing sizes 4%” to 5%” who require a valve should install a C-Series Valve (part#
602870) which provides a flow rate of 6 bbl/min.

Operators needing higher flow rates to run casing sizes 7” to 20”, skip down to step 34 to install a Spacer
Sleeve

(part# 605113) instead of the C-Series Valve (part# 602870).

Higher flow rates can be achieved but arenot recommended as accelerated wear may occur on the ID of
the tool.

32. Grease the OD of the optional C-Series Valve and orient as shown below. Insert the C-Series Valve into
the Top Mandrel until the valve flush mounts the Snorkel.

33. Grease the OD of the Locking Nut. Secure the C-Series Valve and Snorkel in place with the Locking Nut.
The Locking Nut is left-hand threaded; rotate counterclockwise to set the nut. The McCoy C-Series Locking
Nut Tool is required to install the Locking Nut.

NOTE: Make sure the Locking Nut is tightened to atleast 250 ft-lb. The tool may fill with mud if the Locking
Nut is not tight, which may prevent the tool from releasing the casing.
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Top Mandrel

C-Series
Locking Nut

Locking Nut

v

34. Higher flow rate operation: If you are running Casing sizes 7” to 20”, insert the Spacer Sleeve instead of the
C-Series Valve to protect the sealing area where the C-Series Valve sits. If you would like to install a valve,
attach the Shorty AutoValve™ below the Circulator for higher flow rates.

Grease Threads

Top Mandrel

Spacer

Locking Nut

Locking Nut
Tool
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Section 13 - Assembly — Internal Grip

NOTE: The DWCRT is modular. Use the correct Dovetail Mandrel and Mandrel Nut for the tool you are building.
For illustration purposes, multiple internal DWCRT Dovetail Mandrels are depicted below)
1. Apply multi-purpose grease on the ID of the Cable Guide Cover completely, Safety Ring or Attachment Ring
such that it can rotate freely on the Housing. Install the Cable Guide Cover, Safety Ring or Attachment Ring
over the OD groove of the Housing as shown below.

2. Grease (DW Grease, 700053) all the Dovetail Mandrel’s dovetail grooves with light even grease. Refer to
DWCRT lubrication and Maintenance section for more details. The dovetail grooves are very critical areas
and McCoy recommends to re-grease these areas after every job.

—Grease Area
All the Away Around

—Cable Guide Cover

/1 Grease Area
/" \ Thoroughly & sides

3. This step is only applicable for Gen 2. Apply multi-purpose grease on the spring plate. Insert 4 quantity
of springs into the housing assembly along with Spring Plate. Note the directions of springs, the smaller
diameter must face the indicator on the 1st spring, with alternating directions for the next 3.

4 quantity Spring
of Springs Plate

\
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Warning: When installing the slips be sure that they do not fall out of the track. The bump plate holds the
slips to the housing but may need to be held by hand until the bump plate is installed.

4. Line up the dovetails of a Slip with the dovetail grooves of the Dovetail Mandrel. Insert a Slip by sliding
the Slip towards the Head of the CRT. Repeat this for all (Qty-6) Slips. Refer to Appendix 1.1: Size and
Ratings for slip sizes and the Dovetail Mandrels they can be used in. Each casing size has its own set of
slips.

NOTE: On DWCRT All casing sizes from 9-5/8” to 20” use the Base Slip, DWCRT1K all casing sizes from 13-

3/8”-26" use the Base Slip.

5. Bolt Spring Compression Tool to hold the Slips, Springs and Spring Plate. Place the Bump Plate on the

Dovetail Mandrel and partially slide towards the Housing.
Spring
Compression Tool

Bump Plate

6. Remove Spring Compression Tool and insert the (Qty-6) Bump Plate Springs in the countersunk holes of
the Bump Plate before seating the Bump Plate against the Housing. Apply anti-seize lubricant and bolt
Bump Plate to the housing. Recheck bolt torque as per Appendix 1.5: Bolt and Set Screw Torque after all
bolts are tightened and shouldered. Bolts should be torqued in an alternating pattern to ensure even force
is applied on the Bump Plate.

Bump Plate

’730"‘8 Qly: &

Springs Qty: é
&
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7. 7-5/8” & 8-5/8” Dovetail Mandrels require Wear Guides. Grease slots and slide (Qty-6) Wear Guides in the
slots as shown below.

8. Grease the threads of the Wear Guide Nut and screw onto the threads at the lower end of the Dovetail
Mandrel to lock the Wear Guides in place.

9. Anti-seize Set Screws. Bolt (Qty-6) Set Screws into the Wear Guide Nut to secure the Wear Guide Nut. Refer
to Appendix 1.5: Bolt and Set Screw Torque for recommended torque chart.

Wear Guide
Slots Qity: 6

Wear Guide

Wear Guide

Nut Set Screw

Qty: 6

En.is side towards Mandrel %

<~

Note: For 450 T Tool sizes from 9-5/8” to 20” Base Slip are used. Also 1000 T Tool sizes from 13-3/8” to
26” Base Slip are used. Base Slip uses bolt on inserts. Below are the steps for using Base Slip with Inserts.

10. Apply multi-purpose grease on the Wear Guide slots and slide on the Wear Guide.

Wear Guide
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11. Apply multi-purpose grease to the lugs of the Base Slips. Bolt on the Insert needed for the size of the
Casing being run.

Bolts and Washers
Qty:4 per Insert

12. Repeat step 8 and 9 to complete installing Wear Guide Nut and Set Screws.

13. Now put the Line on the Indicator and the Housing. First, push the Top Sub and Indicator all the way down.
Next, rotate both the Top Sub and the Indicator counterclockwise (when viewed from Mandrel side) until
you hear a mechanical stop (audible click).

Warning: Loosen strap on the housing while rotating.

This should be the fully retracted position of the DWCRT. Two ways to verify that you are fully retracted
are: 1) Slips/Inserts will be below the Dovetail Mandrel/Wear Guide. 2) Continued rotation will cause the
Housing to rotate as well.

Note: If there is any increased resistance when releasing the tool before the internal stop is met, contact
technical support. The hand operated break out activation needs to be smooth, uniform and continuous.
Any additional torque during break out process may result in issues fully releasing the tool at the Rig.
Remove existing tape/paint on the indicator. Use silver duct tape to make a line straight down the side
of the Indicator and Housing. Cut tape at Indicator and housing.

Cut Tape Along Line r—Slips /Insers below

Weor Guide or Mondrel

14. Screw greased Circulator Assembly into the bottom of the Dovetail Mandrel to 150 ft-lb torque (see
following page for information on constructing the Circulator Assembly).
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15. Anti-seize Set Screws. Insert the Set Screws corresponding to the selected Circulator Assembly. Refer to
Appendix 1.5: Bolt and Set Screw Torque for recommended torque chart.

Set Screw

Circulator
Assem bly—\
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Section 14 - Assembly — Internal Circulator

Grease and install an O-Ring in the groove on either end (Qty-2) of the Circulator Body.

Slide the Cup Spacer onto the Circulator Body until it shoulders.

Grease and insert an O-Ring (if required) into the ID groove on the Thimble.

Slide the Thimble (if applicable) onto the Circulator Body so it sits just on top of the Cup Spacer.

Insert a greased O-Ring into the ID groove on the Packer Cup and slide the Packer Cup onto the Circulator

Body.

Slide the Cup Lock Sleeve onto the Circulator Body so it seats into the Packer Cup.

Slide the Gage Ring onto the Circulator Body.

8. Grease and thread on the Circulator Nose (the Circulator Nose are left-hand threaded). Tighten with apipe
wrench / spanner wrench to 250 ft-Ib.

9. Install (Qty-3) Set Screws in the Circulator Nose’s set screw holes.

vk wnN e

N o

NOTE: Refer to drawing BOM for appropriate parts list

14.1 4-1/2” to 5” Circulator Assembly

Packer Cup Lock

Cup Cup Sleeve (Internal)
S
pacer Gage Ring
Circulator

Body

14.2 5-1/2” Circulator Assembly

c Thimble Packer Cup Lock
up
S Sleeve (Internal)
pacer
Gage Ring
Circulator Nose
Body
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14.3 7” & 7-5/8” Circulator Assembly

— Cup
Packer Spacer

. Nose
Circulator

Body

14.4 8-5/8” to 13-3/8” Circulator Assembly

Thimble

Circulator
Body

14.5 16”-20" Circulator Assembly

Spacer (Internal)
Gage Ring
Circulator

Body Nose
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14.6 9-5/8” & 13 3/8” Circulator Assembly (1000 Ton)

Thimble Packer

Cup Cup Lock
Circulator Sleeve (Internal)
Body

Nose

14.7 16”-20" Circulator Assembly (1000 Ton)

Packer Cup Lock
Cup Sleeve (Intemal)

Circulator
Body

Nose

14.8 22”-26" Circulator Assembly (1000 Ton)

Cup Lock
cker Sleeve (Intemal)
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Section 15 - Assembly — External Grip

1. Stand up Lower Housing vertically. Grease the ID and the ID thread.

2. Insert 6 Ramp Segments into Lower Housing. Ensure they are installed in the correct orientation with
cut out facing down as shown below.

3. Lift Upper Housing using 2 lifting eyes. Place the Upper Housing onto the Lower Housing. Thread the
Upper Housing to the Lower Housing until the Upper Housing shoulders (very lightly).

Lifting Eye holes

Ramp Segment

Upper Housing

Lower Housing

Ramp Segment "Cut Out"

4. Apply anti-seize to and install the 6 set screws into the Lower Housing. The set screws will likely not seat
all the way. If the set screws don’t fully seat, back off the Upper Housing slowly. Within 15 degrees, the
set screws will align over their associated pockets in the Upper Housing. Stop backing-off the Upper
Housing and fully set the set screws.

5. Ensure the Mandrel is in the fully “released” position (lugged out on the Mandrel Nut) by rotating the
indictor counterclockwise until the Mandrel is in the fully released position. Ensure the Safety Ring and
Bump Plate are in place on the Mandrel and that the Bump Plate is oriented correctly. Remove Mandrel
thread protector and grease the thread. Thread the Gripping Assembly to the Mandrel and lightly
shoulder.
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Rectangular pockets to face the Upper Housing

6. Grease Rods and Basket. Insert the Rods into the Basket and secure the Rods with O-Ring (rubber
band).

7. The lugs that protrude from the body of the Basket are timed to the Rods. The Rods can’t be seen once
the Basket is inserted into the Lower Housing. In order to ease the assembly, utilize the Ramp Segment
Spinner, a socket extension, and a breaker bar or socket wrench to rotate the ramp segments. Align the
holes in the Upper Housing with the cavities formed between each pair of Ramp Segments.

8. Insert Basket Assembly into the Lower Housing.
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9. Rotate Basket Assembly until the Basket’s lugs align with the cavities formed between each pair of Ramp
Segments.

10. Insert the Basket until the Rods meet or slightly protrude from the Upper Housing. If proper alignment
wasn’t achieved in step 7, the Rods may bottom out inside the Upper Housing. If this occurs, rotate the
Basket (and by extension the 6 Ramp Segments as the Ramp Segments are splined to the lugs of the
Basket) until the Rods align with the holes in the Upper Housing. Finish inserting the basket into the
Upper Housing until the tips of the Rods meet or slightly protrude from the Upper Housing.

Misalignment between Rods and the Holes in the Upper
= -
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11. Back off the Gripping Assembly from the Mandrel until the Keys can be inserted between the Mandrel
and the Upper Housing (up to a sixth revolution). Install the Keys with Nord-lock Washers. A ratcheting

box end wrench my ease installation.

(Bump Plate and Safety Ring not displayed)

12. Insert the Rods into the relief cuts at the bottom of the Housing. The Gripping Assembly may need to be
rotated slightly if the Rods don’t align with the reliefs.

13. Slide the Safety Ring off of the Housing and onto the rods. Grease and install the 6 Rod Heads. Slide the
Safety Ring off of the Rods and back onto the Housing to radially retain the Rod Heads.

(Safety Ring not shown)
14. Insert the Bump Plate Springs into the Bump Plate. Bolt the bump plate to the Housing with Nord-Locks.

15. Lubricate and install the Slips using the Slip Insertion and Removal Tool. After installing a Slip, retain the
Slip with a Magnetic Slip Wedge. Rotate the assembly and repeat for the remaining 5 Slips.

105



16. Install the 3 Slip Jacks (steel body with plastic ends) between the three sets of opposing Slips. Snug by
hand. Warning: Do not remove the Magnetic Slip Wedges without first installing the Slip Jacks or the
slips may fall out and cause damage to the slip teeth, the tool, and/or the technician.

17. Remove the 6 Magnetic Slip Wedges by lightly prying out with a flat head screwdriver.

18. Grease and insert the Wear Guide. Firmly seat the Wear Guide to the Basket. Anti-seize the Wear

Guide Set Screws. Thread the 6 Set Screws into the Wear guide until they are protruding between
0.015” and 0.050”.

19. Grease the Wear Guide Lock. Insert the Wear Guide Lock into the basket. Rotate the Wear Guide Lock
clockwise 15 degrees until the Wear Guide Lock lugs out on the Wear Guide Set Screws. If the Wear
Guide Lock does not turn freely in the basket (10 ft-Ib max), partially set the tool (rotate the top mandrel
in the unlocked position ~20 degrees). Back off the Wear Guide Set Screws into the Wear Guide Lock by
inserting an Allen Wrench or Allen Socket through the hole in the Wear Guide Lock.
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20. Remove the 3 Slip Jacks.

21. Grease Circulator Sleeve.

22. Insert O-Ring and Slide Thimble, Packer Cup, Cup Lock Sleeve, Gauge Ring and Gauge Ring Sleeve onto
Circulator Sleeve. This forms a Circulator Cartridge Assembly.

23. Grease and install the two O-rings onto the Circulator Body. Slide the Circulator Cartridge Assembly
onto the Circulator Body.

24. Grease Nose Cone. Thread the Nose Cone onto the Circulator Body until snug. Anti-seize and install the
three radial Set Screws into the Nose Cone.

Circulator Cartridge Assembly

Gage Ring

Sleeve
Gage Ring )
eeve

Circulator Assembly

Circulator
Cartridge
Assembly s

Circulator Body

O-Rin,

25. NOTE: A long rod running from the ID of the Mandrel to the bottom of the tool may aid installation of
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26.

the Circulator Assembly. Grease the Circulator Body’s thread. The Circulator Assembly threads to the
Mandrel with right-hand rotation. The nose of the Circulator may need to be lifted and aligned with the
through bore when making up the Circulator to reduce the make-up torque. Thread the Circulator
Assembly into the Mandrel until it is seated. Install the three Set Screws into the Upper Housing to secure

the Circulator to the Mandrel.
Circulator Assembly External

Upper
Housing

3 quantity of Set Screw to assemble Circulator
Assembly External and Upper Housing

Grease the threads of the Bell Guide. Thread the Bell Guide onto the Lower Housing. Snug gently. Anti-
seize and install the 6 Set Screws. If the set screws don’t line up with the reliefs in the Lower Housing,
slowly back off the Bell Guide until the set screws can be fully installed. Fully seat the Set Screws. Install
Lower Safety Clamp.

NOTE: Sizes 7” and above utilize a different Bell Guide as described in steps 27, 28 and 29.

Safety Clamp

Bell Guide

Set Screw

27. Grease and install the Ram Spring on the Ram, followed by the Bump Stop, and pretension bolt. Preload

the Ram Assembly by hand (power tools have caused cross threading on previous installations) until
the bolts bottom out.

28. Grease and install the 6 preloaded ram assemblies into the Bell Housing. Grease and place the Bell
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Housing’s Top Plate on top of the Ram assemblies. Rotate the Top Plate 1/12™" revolution. Anti-seize
and bolt the Top Plate to the Bell Housing.

29. Remove the 6 pretension bolts.

30. Now put the Line on the Indicator and the Housing. First, push the Top Sub and Indicator all the way down.
Next, rotate both the Top Sub and the Indicator counterclockwise until the mechanical stop is hit. An
audible collision might be heard (a “click”). This should be the fully retracted position of the DWCRT. Two
ways to verify that you are fully retracted are: 1) Slips will be below the Wear Guide. 2) Continued rotation
will cause the Housing to rotate as well. Use silver duct tape to make a line straight down the side of the
Indicator and Housing. Cut tape at Indicator and housing.

Cut Tape Along Line
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Appendix 1.1: Size and Ratings

DWCRT Internal Specifications

Torque

Tut?ular Weight Range Casing ID (in.) zp;i:tc CZOF::::SV (S?l’l)::li(teyd D?);tm '\:Ill)n :{I:t‘z (.)AL Shor.ty Afl):)l;/‘;{le g:i::y/ App.rox.

Size Capacity | (Locked ft-Ib) Gen Weight (in) | (bbl/min) (in.) OAL (in.) (in.) Autt')VaIve Weight
(Tons) ft-lb) 10nly (Tons) (in.) (Ibs.)
4-1/2" 9.5-15.1# 4.090 - 3.826 140 13,000 5,000 50 1 6 103 87 114 98 1300
5" 15-23.2# 4.408 - 4.044 160 15,000 5,000 50 1 6 103 87 114 98 1300
5-1/2" 15.5-26.8# 4.950 - 4.545 225 25,000 10,000 50 1 6 106 90 117 101 1300
5-1/2" 18-23 # 4.950 - 4.670 255 25,000 10,000 50 1 6 106 90 117 101 1300
5-1/2" 20- 23# 4.778 - 4.670 300 30,000 10,000 50 1 6 106 90 117 101 1300
6" 20-245# 5.352-5.125 430 30,000 10,000 50 1 6 108 92 120 104 1500
6-5/8" 20-36.7# 6.049 - 5.501 370 50,000 15,000 50 1 6 115 99 120 104 1500
7" 17 - 35# 6.538 - 6.004 450 65,000 50,000 50 1.5 12 115 99 120 104 1500
7-5/8" 24-42.8# 7.025-6.501 450 65,000 50,000 50 1.5 12 115 99 120 104 1500
8-5/8" 24-44 # 8.097 - 7.625 450 65,000 50,000 50 1.5 12 115 99 142 126 1500
9-5/8" 36-59.4 # 8.921 - 8.407 450 65,000 50,000 50 1.5 12 115 99 142 126 1650
9-7/8" 62.8# 8.625 450 65,000 50,000 50 1.5 12 115 99 142 126 1650
10-3/4" 40.5-60.7# 10.050 - 9.660 450 65,000 50,000 50 1.5 12 115 99 142 126 1750
10-3/4" 65.7 - 85.3# 9.560 - 9.156 450 65,000 50,000 50 1.5 12 115 99 142 126 1800
11-3/4" 47 - 71# 11.000 - 10.586 450 65,000 50,000 50 1.5 12 115 99 142 126 1875
12-3/4" 44-77# 12.080-11.584 450 65,000 50,000 50 1.5 12 115 99 142 126 2000
13-3/8" 54.4 - 85# 12.615-12.159 450 65,000 50,000 50 1.5 12 115 99 142 126 2100
13-5/8" 88.2# 12.375 450 65,000 50,000 50 1.5 12 115 99 142 126 2100
16" 65 -109# 15.250 - 14.688 450 65,000 50,000 50 1.5 12 120 104 147 131 2400
16-3/4" 65 - 109# 16.250 - 15.750 450 65,000 50,000 50 1.5 12 120 104 147 131 2400
18-5/8" 87.5-117# 17.755-17.375 450 65,000 50,000 50 1.5 12 120 104 147 131 2900
20" 94 - 133# 19.124 - 18.730 450 65,000 50,000 50 1.5 12 120 104 147 131 3100
24" 171-216# 22.685 -22.185 450 50,000 50,000 50 1.5 12 126 110 N/A N/A 4500
26" 202-275# 24.550 - 24.050 450 50,000 50,000 50 1.5 12 126 110 N/A N/A 5000
7-20” High Flow Mandrel Option for 415 55,000 | 50,000 50 | 175 18 126 104 147 126 N/A

the same Size and Weights
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DWCRT External Specifications

Torque
. API 8C Torque . Set .
Coupling . . Capacity Min Flow
Tul?ular Length Coupling OD HOIS.t Capacity (Unlocked Doyvn ID Rate (?AL App.rox.
Size (in) Capacity | (Locked ft-Ib) Gen Weight (in.) | (bbl/min) (in.) | Weight
(Tons) ft-lb) 10nly (Tons) (Ibs.)
4-1/2" 4.437 - 6.000
5" 4.937 - 6.500
5-1/2" 5.437 - 7.000
15.5 500 65,000 15,000 50 1.5 12 122 3500
6" 5.937 - 7.500
7" 6.937 - 8.500
7-5/8" 7.562 -9.125
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DWCRT 1K Specifications

Torque
API 8C Torque . Set "
Tubular Weight . . Hoist Capacity Capacity Down Min Flow OAL OALw/ Approx.
. Casing ID (in.) . (Unlocked . ID Rate i AutoValve .
Size Range Capacity | (Locked ft-Ib) Gen Weight (in.) | (bbl/min) (in.) (in.) Weight
(Tons) ft-Ib) 10nly (Tons) (Ibs.)
7" 17-35# 6.538 - 6.004 400 60,000 20,000 50 1.5 12 122 137 2950
7-5/8" 39-55.3# 6.625-6.125 500 65,000 25,000 50 1.5 12 122 137 3000
9-5/8" 36-59.4 # 8.921 - 8.407 1000 100,000 75,000 50 2.25 20 130 153 3350
9-7/8" 62.8 # 8.625 1000 100,000 75,000 50 2.25 20 130 153 3350
10-3/4" ggg# 10.050 - 9.660 1000 100,000 75,000 50 2.25 20 130 153 3580
. 11.000 -
11-3/4 47 - 71# 10.586 1000 100,000 75,000 50 2.25 20 130 153 3600
. 12.615 -
13-3/8 54.4 - 85# 12.159 1000 100,000 75,000 50 2.25 20 130 153 4000
13-5/8" 88.2# 12.375 1000 100,000 75,000 50 2.25 20 130 153 4000
16" 65 -109# 1154265808_ 1000 100,000 75,000 50 2.25 20 135 162 4400
" 16.250 -
16-3/4 65 - 109# 15.750 1000 100,000 75,000 50 2.25 20 135 162 4500
. 17.755 -
18-5/8 87.5 - 136# 17.239 1000 100,000 75,000 50 2.25 20 135 162 5050
., 19.124 -
20 94 - 133# 18.730 1000 100,000 75,000 50 2.25 20 135 162 5300
. 18.625 -
20 163-187# 18.125 1000 100,000 75,000 50 2.25 20 135 162 5350
., 20.438 -
22 170-224# 19.038 1000 100,000 75,000 50 2.25 20 138 N/A 5850
N 22.685 -
24 171-216# 2.185 1000 100,000 75,000 50 2.25 20 138 N/A 6500
N 24.550 -
26 202-275# 24.050 1000 100,000 75,000 50 2.25 20 138 N/A 7100
30" 234# 28.5 1000 100,000 75,000 50 2.25 20 138 N/A 7700
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Appendix 1.2: DWCRT Valve Options

Internal (450 Ton)

DWCRT Valve Options
Tool Size Valve Flow Rate OAL Added
4%" to 20" C-Series 6 bbl/min 0”
4%"” to 5% “ 4-1/2" to 5-1/2” Shorty AutoValve 6 bbl/min 15-1/4”
7” & 7-5/8” 7” & 7-5/8” Shorty AutoValve 12 bbl/min 17”
8-5/8” to 20” 8-5/8" to 20” Shorty AutoValve 12 bbl/min 22"

For the 450 Ton DWCRT we offer a C-SERIES Valve inside of a Crossover Sub which positions the valve for easy removal

from job-to-job. In this configuration, a Spacer Sleeve is installed in the Top Mandrel as depicted in step

C-Series Valve

Spacer Sleeve (part# 605113) and C-Series Valve (part# 602870)

Spacer Sleeve
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Appendix 1.3: Hoisting Capacity Reduction with

Pressure
DWCRT Hoist Reduction with Pressure
. . Tool Hoist Reduction in pounds
Casing Size ID (Inches) for every 1 PSI of pressure
4%" 4.1 13
5" 4.6 17
5" 5.1 20
6” 53 24
7" 6.6 34
7-5/8" 7.1 40
8-5/8" 8.1 52
9-5/8" 9.1 65
10-3/4" 10.2 82
11-3/4" 11.1 97
13-3/8" 12.8 129
13-5/8" 12.4 121
16" 15.3 184
18-5/8" 17.8 249
20” 19.2 290
22" 21.5 363
24" 23.5 433
26" 25.5 510

Effects of Circulation Pressure:

DWCRT hoist capacity is reduced when circulating. The amount of reduction depends on the circulation pressure and

the Casing size.

Example: 225-ton Mandrel in 5-1/2” Casing at 4,000 psi = 20 x 4,000 = 80,000 Ibs. = 40 tons

225 tons - 40 tons =185 tons
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Appendix 1.4: Minimum Set Torque

DWCRT Internal (450 Ton) and External (500 Ton)

Minimum Set Torque before Applying Torque in Locked Position

DWCRT Mandrel Minimum Set Torque Make-Up Torque

1401
160T
225T
370T
4507
5007

3,500 ft-Ib 0-9K ft-Ib

1401
160T
225T
3707
450T
500T

5,000 ft-Ib 10K — 19K ft-Ib

225T
3707
4507
500T

10,000 ft-Ib 20K — 39K ft-Ib

370T
450T 15,000 ft-Ib 40K — 65K ft-lb
500T

DWCRT Internal (1000 Ton)

Minimum Set Torque before Applying Torque in Locked Position
DWCRT Mandrel Minimum Set Torque Make-Up Torque
1000 Ton 4,500 ft-Ib 0— 15K ft-Ib
1000 Ton 7,500 ft-lb 15K — 30K ft-lb
1000 Ton 15,000 ft-lb 30K — 60K ft-lb
1000 Ton 25,000 ft-lb 60K — 100K ft-lb
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Appendix 1.5: Bolt and Set Screw Torque

Cup Point Set Screw Tightening Torque (In-lb.)
1/4" 94
5/16" 183
3/8" 317
7/16" 502
1/2" 750
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Appendix 1.6: Tool Joint Sizes and Make-up Torque

Internal (450 Ton) and External (500 Ton)

Tool Joint Sizes & Makeup Torque
e Hoist Capacity API Make-up
Tool Joint Size (Tons) Torque ( ft-Ib)
4-1/2 IF Box 500 49,000
6-5/8" REG Box 500 62,000
6-5/8" FH Box 425 35,000

Internal (1000 Ton)

Tool Joint Sizes & Makeup Torque
e Hoist Capacity APl Make-up
Tool Joint Size (Tons) Torque ( ft-lb)
6-5/8" FH Box 1000 84,000
6-5/8" REG Box 1000 81,000
7-5/8 REG Box 1000 84,000

McCoy Box Connection is often stronger than the pin connection. The make-up torque and tension rating were
calculated using small inner diameters for the pin. The load rating of the connection should be first based
on the McCoy rating, then reduced if necessary, depending on the pin that will be connected to the McCoy
Tool (and other connections between the DWCRT and Top Drive). Contact McCoy for higher torque requirement

options.
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Appendix 1.7: Packer Cup, Gage Ring, Thimble Size

The DWCRT family is 10,000 PSI capable but limited to the maximum working pressure of the Packer Cup.

Chart

The Below Sizes and rating are general guidelines and the compatibility in Special, or premium connections may
require the use of a specialty cup or gage ring combination. High Pressure Cups are available upon special request

up to 10,000 psi.

DWCRT Packer Cup Gage Ring Thimble Size Chart

Packer
] ] ] ] Packer Cup ]
Casing Size  |Weight Range| Gage Ring oD oD Thimble | OD
Cup Rated

Pressure
| 9.5/11.6# ~ 601096 |~ 4,150" |~ | 60110~ | 4,150~ |5,000g~| 60111~ | 3.7/~
4-1/2" 12.6/13.5# 601097 3.800" 601108 | 4.070" |5,000 psi| 601114 | 3.73"
15.10# 601933 3.701" 601927 3.95 5,000 psi | 605276 | 3.63"
15/184 601098 4.150" 601109 | 4.620" |5,000 psi| 601115 | 3.99"
3" 18/21.4# 601099 3.955" 601110 | 4.340" |5,000 psi| 601115 | 3.93"
23.24 602061 3.785" 602604 | 4.230" |5,000 psi| 601115 | 3.99"
13/15.5# 601100 4.820" 601111 | 5.300" |5,000 psi| 601116 | 4.50"
17/204 601101 4.600" 601112 | 5.090" |5,000 psi| 601116 | 4.50"
20/234 601101/601102 |4.600"/4.420" | 601113 | 4.930” |5,000 psi | 601116 | 4.50"
5-1/2" 234 603635 4.545" 603531 | 4.800" |5,000 psi| 605277 | 4.38"
23/264 601102 4.420" 605779 | 4.800" |[5,000psi| 605277 | 4.38"
264 601102 4.420" 602593 | 4.700" |5,000 psi| 605277 | 4.38"
26.8# 601033 4.150" 601109 | 4.620" |5,000 psi| 601115 | 3.99"
6" 208 603935 5.200" 605047 | 5.590" |5,000 psi| 605048 | 5.20"
23H# 10068135 5.061 1006133 | 5.330" | 5,000 psi| 1006134 [4.340"
20/23.24 605672 5.845" 605674 5,000 psi | 605556 | 5.50"
6-5/8" 24/254 605673 5.666" 603960 | 6.020" |[5,000psi| 605556 | 5.50"
32-35# 603940 5.450" 603941 | 5.850" |5,000 psi| 605556 | 5.50"
17/23# 605074 6.241" 605001 | 6.740" |[5,000 psi| 605000 | 5.91"
23/26#4 605075 6.151" 605002 | 6.460" |5,000 psi| 605000 | 5.91"
7 26-30# 1005925 6.029" 1005924 | 6.38" |5,000psi| 605000 | 5.91"
29324 605076 5.969" 605003 | 6.469" |5,000 psi| 605000 | 5.91"

35# 605077 5.875" 605012 | 6.200" |5,000 psi
24/26.44 605078 6.750" 605438 | 7.150" |5,000 psi| 605009 | 5.91"
7.5/8" 24/29.74 605073 6.750" 605010 | 7.150" |[5,000psi| 605009 | 5.91"
29-33# 605676 6.640" 605437 | 7.050" |5,000 psi| 605009 | 5.91"
33.7/42.34# 605079 6.376" 605011 | 6.876" |[5,000psi| 605009 | 5.91"
20-24 # 6035973 7.972" 802721 | 8.250" |5,000 psi| 805975 | 7.50"
8-5/8" 28/364 605092 7.700" 600288 | B.150" (4,250 psi| 600304 | 7.50"
40-444 5035974 7.500" 803977 - 4,250 psi | 805976 | 7.38"
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Packer
] ] ] ] Packer Cup ]
Casing Size | Weight Range| Gage Ring oD oD Thimble | OD
Cup Rated
Pressure
29/364 605730 8.765" 601925 | 9.210" | 4,250psi | 602205 | B.77"
36/474 605093 8.379" 601207 | 9.061" | 4,250psi | 600305 | 8.26"
9-5/8" 47/53.5# 6050393 8.379" 600290 | B.850" | 4,250psi | 600305 | B.26"
53.5/59.44 605094 8.250" 605781 | 8.700" | 4,250psi | 600305 | 8.26"
58.4/71.84 605782 7.969" 601184 | B.700" | 4,250psi | 605783 [Special
9-7/8" 62.84 605093 8.379" 601207 | 5.061" | 4,250psi | 600305 | 8.26"
10-3/4" 40.5/60.74 605095 9.504" 601217 | 10.200" [3,750 psi | 600306 | 9.51"
10-3/a" 40.5-55.5 603363 | 10.010"
10-3/4" 65.7-73.24 606503 9.250" 600771 | 9.800" 3,730 psi| 606504 | 9.17"
11-3/4" 38/54#4 11.25 | 2,000 psi | 600307 | 9.96"
11-3/4" 60/ 654 10.96 |2,000 psi| 600307 | 9.96"
11-3/4" 65/71# 10.87 | 2,000 psi | 600307 | 9.96"
11-3/4" 73/794 10.7 2,000 psi
11-3/4" 824 10.61 | 2,000 psi
11-3/4" a47/714 605096 10.430" 601208 | 11.000" | 2,000 psi| 600307 | 9.96"
11-7/8" 71.54 605096 10.430" 601208 | 11.000" | 2,000 psi | 600307 | 9.96
13-3/8" 54.5/854 605097 12.003" 601212 | 12.800" |2,000 psi | 600308 |12.00"
13-5/8" 88.2# 605097 12.003" 601212 | 12.800" | 2,000 psi | 600308 |12.00"
65/ 754 602439 14.936" 601209 | 15.438" | 2,000 psi MN/A -
16" 344 604611 14.800" 601895 | 15.270" | 2,000 psi MN/A -
109# 600257 14.500" 600257 | 15.070" | 2,000 psi MN/A -
87.5/1064 600634 17.400" 601210 | 18.020" | 1,750 psi MN/A -
18-5/8" 106/117.5# 603649 17.2507 600299 | 17.880" | 1,750 psi MN/A -
123.4-136# 603349 16.982" 603958 | 17.430" | 1,750 psi MN/A -
20" 94,/106.54 600259 18.800" 601211 | 19.370" | 1,500 psi MN/A -
20" 106-115# 604000 18.740" 603781 | 19.250" | 1,500 psi MN/A -
207 118-133# 605597 18.600" 603782 | 15.100" | 1,500 psi M/A -
20" SPECIAL 129-1334# 602641 18.500" 600301 | 18.980" | 1,500 psi MN/A -
' Are not based on any particular standard or manufacture for determining weight range. Please Verify ID and (
22 170-2244 605542 19.810" 605502 | 20.200" | 1,000 psi MN/A -
24 171-216# 605543 22.060" 805503 | 22.875" | 800 psi MN/A -
26 202-2754# 605544 23.900" 605504 | 24.750" | 800 psi MN/A
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Section 16 - Troubleshooting

16.1 Rigging Up the DWCRT
1. DWCRT INDICATOR LINES HAVE MOVED PRIOR TO RIG UP AND ARE NO LONGER ALIGNED.
e Referto Section 7 for information related to indicator lines. Compress the Head Assembly into the setting
position (yellow window) and rotate by hand in the reverse direction until a hard stop is felt and indicator
lines are aligned, verify Slip teeth are sitting below the Wear Guide before proceeding.

NOTE: Do NOT ATTEMPT TO RIG UP THE DWCRT IF THE INDICATOR LINES ARE NOT ALIGNED. SLIPS MAY BE PARTIALLY ACTIVATED
CAUSING CLEARANCE ISSUES FOR STABBING INTO CASING.
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2. DWCRT WILL NOT FIT INSIDE THE CASING.
e Confirm packer cup 0.D. compared to casing |.D., verify correct packer cup has been installed.
e Confirm correct Slips have been installed on the DWCRT.
e Confirm correct Thimble and Gage Ring have been installed on the Circulator. Verify dimensions with
casing I.D.
e If the Packer Cup is oversized and preventing insertion into casing you may opt to remove the Circulator
Assembly, continue rigging up and install Circulator once the DWCRT has been connected to the top

drive.
e Verify the casing weight is in the operation range of the mandrel and wear guides being used (internal).

16.2 Engaging the DWCRT
1. THE DWCRT ROTATES ON TOP OF THE CASING AND WILL NOT ENGAGE.
e Verify the DWCRT is in the Setting Position (yellow window). Apply enough set down weight to create
friction between the Bump Plate and the Collar.
e |[f casing is not aligned with the CRT, moving the bails to adjust the casing position may assist with tool
engagement.
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1. Set make-up torque to a minimum of 3,500 ft-lb prior to hoisting the string.
NOTE: SETTING DOWN WEIGHT IS ONLY NECESSARY TO CREATE FRICTION ON THE PIPE COLLAR, EXCESSIVE SET DOWN WEIGHT COULD
INCREASE FRICTION INSIDE THE DWCRT AND PREVENT ACTIVATION.
NOTE: RerFer T0 Appendix 1.4: Minimum Set Torque.

2. DURING TOOL ENGAGEMENT THE DWCRT ONLY ROTATES 1/2 TURN BEFORE TORQUE IS OBSERVED AND
TOOL STOPS ROTATION.
e The DWCRT does not require a large amount weight to be applied when engaging the tool, reduce set
down weight and continue rotation.
1. Verify tool has rotated the same number of rotations as observed during the “Stump Test” when
the DWCRT was rigged up.
2. If the number of rotations cannot be confirmed, increase torque and observe for additional
rotation.
NOTE: Tool engagement verification requires observing both rotation and torque prior to hoisting the string.

16.3 Disengaging the DWCRT
1. THE DWCRT DOES NOT FULLY DISENGAGE - INDICATOR LINES ARE NOT ALIGNED.

e Verify mud pumps are turned off and pressure reads 0. (It is good practice to open the Stand Pipe to
bleed pressure).

e Lower top drive until the yellow window is completely covered. Apply 3000lbs of set down weight to
create friction on the casing collar and rotate in reverse.

NOTE: SETTING DOWN WEIGHT IS ONLY NECESSARY TO CREATE FRICTION ON THE PIPE COLLAR, EXCESSIVE SET DOWN WEIGHT

COULD INCREASE FRICTION INSIDE THE DWCRT AND PREVENT ROTATION.

2. THE DWCRT IS FULLY DISENGAGED AND STARTS TO COME OUT OF THE CASING WITHOUT HOISTING.
e Verify mud pumps are turned off and pressure reads 0. (It is good practice to open the Stand Pipe to
bleed pressure).
e Fluid pressure against the packer cup can have enough force to lift the DWCRT if the Slips are not
engaged and fluid pressure is present.
NOTE: BLEED OFF THE STAND PIPE PRESSURE AND CONFIRM A ZERO READING ON THE GAUGES PRIOR TO DISENGAGING THE DWCRT.

3. DWCRT INDICATOR LINES HAVE MOVED AND ARE NO LONGER LINED UP — WHILE RIGGED INTO TOP DRIVE

AND DWCRT IS OUTSIDE OF CASING.

e The Housing needs to be held and the tool put in the Setting Position (yellow window).

e Place a soft sling under the Bump Plate and lift with air hoist until the DWCRT is in the Setting Position
(yellow window). Grip the Housing above the Bump Plate with a chain tong and rotate by hand in the
clockwise direction until the indicator lines are aligned.

NOTE: ENSURE THE DRILLER HAS LOCKED OUT THE TOP DRIVE PRIOR TO PERFORMING ANY WORK ON THE DWCRT WHILE RIGGED
IN.

4. WHILE REMOVING THE DWCRT FROM THE CASING THE SLIPS SNAG OR LIFT THE CASING.
e Immediately Stop Lifting!
e If there are only 1-2 joints of casing in the hole the packer cup may have enough friction to hoist the
string.
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1. Hoist slowly and monitor for casing movement. Lubricate the packer cup seal prior to inserting
into the next joint of casing.
e If string weight is sufficient and Slips snag on the casing, lower DWCRT back into the pipe, confirm
indicator lines are aligned by rotating in reverse with the tool in the Setting Position (yellow window).
1. Hoist slowly and monitor for casing movement.
2. Inspect the Slip Head for damage once removed from the casing.
NOTE: CoNTACT THE McCoY TEAM IF YOU ARE UNSURE OF HOW TO INSPECT FOR DAMAGE.

5. EXCESSIVE SET DOWN (TOP DRIVE) WEIGHT NECESSARY TO PLACE THE DWCRT INTO THE SETTING
POSITION (YELLOW WINDOW).
e The internal seals on the Snorkel may be leaking, which could allow fluid to enter the Housing.
1. Fluid needs to be displaced by slowly applying down force with the top drive and letting the fluid
bleed off between the Head and the Housing. Once the tool can be placed in the Setting Position
(yellow window), rotate in reverse until Indicator lines are aligned.

NOTE: CONTACT THE McCoY TEAM IF YOU ARE UNSURE OF HOW TO INSPECT FOR DAMAGE.

6. WHEN ATTEMPTING TO RELEASE THE TORQUE SET IN THE DWCRT, THE TOOL JOINT CONNECTION BREAKS
e [favailable, lower the grabber box over the tool joint connection and torque to a minimum of 1.25 times
the make-up torque.
e If a grabber box is not available and manual tongs cannot be used as back-up on the DWCRT tool joint,
follow the instructions below.
1. With the DWCRT placed in the Setting Position (yellow window), rotate in the forward direction
until the tool joint shoulders, apply a minimum of 3,500 ft-1b of torque.
2. Allow DWCRT to move into the Locked Position (white window) by slowly hoisting. Place back-
ups on the casing and torque through the DWCRT until desired tool joint torque is achieved.
3. Place DWCRT in the Setting Position (yellow window) and release the initial setting torque of
3,500 ft-Ib.
NOTE: ADDITIONAL TORQUEING OF THE TOP DRIVE TOOL JOINT MUST BE DONE IN THE LOCKED POSITION (WHITE WINDOW) TO
AVOID OVER TORQUEING THE DWCRT.

7. WHEN ATTEMPTING TO UNSET THE DWCRT, THE TOOL DOES NOT UNSET OR REQUIRES HIGHER THAN
NORMAL TORQUE
e [f possible, modify the makeup procedure to apply high torque in the Locked Position.
e |Ifside load is present or to reduce the effect of side load while unsetting the tool, follow the instructions
below.
1. Hoist the DWCRT and casing from the rig floor to approximately 20 — 40 ft in the air just so the
first coupled connection is below the rotational restraint (slips or back up tongs).
2. Unset the tool by following the Unset procedure.
3. Set the slips with the minimum required set torque using the Set procedure at the elevated
height.
4. Lower the DWCRT to the rig floor and follow the unset Procedure.
NOTE: Engaging the DWCRT to the minimum setting torque (3,500 ft-lbs.) will aid in releasing the DWCRT
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when side load is present.
e If a higher torque is needed to unset the tool, the following steps may be taken.

1. Ensure the DWCRT is in the unlocked position. Place a manual tong on the tool joint connection
of the DWCRT above the indicator.

2. Place the second back up manual tong/ belt tong on the housing of the DWCRT just above the
bump plate. The Backup is only necessary if string weight is not sufficient.

3. Setthetop drive to the lowest RPM setting and apply left hand torque to the tool in the unlocked
position.

4. While applying torque with the top drive and holding back up with the manual tong, apply torque
to the tong placed on the tool joint connection to help unset the tool.

16.4 Backing Out Casing with the DWCRT

1. HIGH TORQUE CASING CONNECTION NEEDS TO BE “BROKEN-OUT” — DWCRT DRESSED WITH 140 - 450T
MANDREL
e With the Housing in the Locked Position (white window), apply sufficient reverse torque to break the
casing connection. REFER TO APPENDIX 1.1: SIZE AND RATINGS FOR RECOMMENDED TORQUES.
1. Once the make-up torque has released from the casing connection (approximately 1 full
rotation), stop rotation.
2. Apply manual tong on casing collar and release DWCRT from the casing and immediately re-
torque to 3,500 ft-lb.
3. Place DWCRT into the Locked Position (white window) by slowly hoisting. Continue backing out
threaded connection and follow procedure for “Backing Out Casing”.

2. HIGH TORQUE CASING CONNECTION NEEDS TO BE “BROKEN-OUT” — DWCRT DRESSED WITH 1000T
MANDREL
e With the Housing in the Locked Position (white window), apply sufficient reverse torque to break the
casing connection.
1. Once the make-up torque has released from the casing connection (approximately 1 full
rotation), stop rotation.
2. Apply manual tong on casing collar and release DWCRT from the casing and immediately re-
torque to 4,500 ft-1b.
3. Place DWCRT into the Locked Position (white window) by slowly hoisting. Continue backing out
threaded connection and follow procedure for “Backing Out Casing”.

16.5 Resetting the Nut if the tool will not come out of the push position
o If top Drive weight is applied when removing the tool from the push position, the tool can become stuck.
1. While stuck in the push position, slightly hoist until the indicator rises approx. 3/8”, then apply
minimal left-hand torque.
2. With minimal left-hand torque applied, apply between 4,000 and 10,000 lbs. of top drive weight.
3. With top drive weight applied, rotate to the right at the maximum previously applied right hand
torque.
4. With Torque still applied. Remove top drive weight and hoist until vertical travel is detected, approx.
3/8".
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Release right hand torque and apply left hand torque at minimal RPM up to the applied make-up
torque. Observe for 12 degree of rotation out of the push position.

Set down top drive weight once left-hand rotation has been achieved.

If left hand rotation of 12 degree was not observed to allow removal from the push position, repeat
steps be increasing the right-hand torque by 30% until the MUT (Make up Torque) for the Tubular is
achieved.

Set down top drive weight and continue unset procedure to unset slips.

o Iftool has become stuck after right hand torque has followed a heavy hoist load the following steps should

be followed.

1. Apply between 10,000 and 15,000 Ibs. of tension to the tool.

2. With top drive holding tension on the tool, rotate to the right at the maximum previously applied
right hand torque.

3. Withtorque still applied. Remove the tension and place in a neutral or slight compression on the top.
Vertical travel of approx. 3/8” of the indicator should bee seen when moving from tension to
compression.

4. Place the tool in a neutral or slight tension state and release right hand torque

5. Apply left hand torque at minimal RPM up to the applied make-up torque. Observe for 12 degree of
rotation out of the push position.

6. Set down top drive weight once left-hand rotation has been achieved.

7. If left hand rotation of 12 degree was not observed to allow removal from the push position, repeat
steps but increase the right-hand torque by 30% until the MUT (Make up Torque) for the Tubular is
achieved.

8. Set down top drive weight and continue unset procedure to unset slips.

16.6 Applying low torque to hoist or lower casing

1.

10.

11.
12.

Top casing connection of the hanger assembly should be compatible with the corresponding
configuration of the CRT. Casing size and weight to be confirmed with TRS company.

Hanger representative to confirm proper make-up position of the acme thread and place vertical
alignment marks across the mating pieces with a mark visible to the driller.

Pick-up hanger with appropriate handling equipment and place lower side pin into the mating box
connection.

Slowly lower the top drive until the CRT nose cone enters the top box connection, placing the
gage ring inside the box but still visible to the driller. (Note. Gage ring material is designed to
protect the casing threads from damage when centering the CRT).

Place power tong on lower connection and make up thread to appropriate connection torque
Once connection torque and graph have been verified, remove power tong and continue insertion
of CRT until Bump Plate reaches the collar.

Continue lowering the top drive until the CRT Indicator reaches the bottom of the Yellow band.
Torque/turn computer to be setup and ready to record torques placed through the CRT. Minimum
of 1000 ft/Ibs. to be recorded before hoisting string.

Place 10k set down weight through top drive. Set TD make-up torque to 2000 ft/lbs. and TD RPM
to 5 RPM or less.

Driller to have clear line of communication with CRT technician and Hanger representative during
CRT engagement. (Note. If any amount of rotation of the hanger is noted driller to stop TD rotation
immediately).

Press Record on torque/turn graph.

Driller to start TD rotation at the direction of the CRT technician. CRT Indicator will rotate
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13.

14.

15.

16.

approximately 2 rotations +/- before any torque is recorded.

Once CRT technician confirms full rotation and a minimum of 1000 ft/lbs. torque, driller to confirm
all torque has been released before proceeding to next step. Once confirmed, driller can begin
steps for hoisting string. (Note. Torque verification to be confirm on torque/turns computer).
Driller to pull weight through slips until full string weight is achieved before giving command to
open FMS or remove hand slips.

Lower string until hanger assembly is past the floor, set slips at appropriate stump height. (Note.
No rotation of the top drive to occur while lowering string through the table. Table to remain in
the unlocked position for the duration of this procedure).

Set slips and lower CRT Indicator into the yellow band, release torque by rotating in the reverse
direction.
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Section 17 - Customer Feedback Form

www.mccoyglobal.com
Email: sales@mccoyglobal.com

Thank you for choosing a DWCRT. Your honest feedback will help us to serve you better and enable us to work

on improving our product standards. Thank you.

Name

Organization

Address

Email

Phone

Product

Date:

location:

1. Product was easy to assemble
2. Product came with all required tools
3. Product included user manual

4. Customer support were responsive

Suggestion and Comment for the Product:

O O O O3

O O O oz
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Section 18 - Additional Documentation
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@ ACCOY

B

RIG SURVEY

Surveyor: Date:

Location: Rig Manager:

Drilling Contractor: Rig Name:

Operator: Rep:
Casing/Connection Data

Diameter: String Length:

Weight: Est. String Weight: Drift Measured:

Grade: Pipe Body Yld (Ibs): hin:

Connection: CRT Hoist (ton): Tm?buj . Opt:

Pipe Range: Casing Yld Strength (psi): Max:
Casing/Connection Data

Diameter: String Length:

Weight: Est. String Weight: Drift Measured:

Grade: Pipe Body Yld (lbs): Min:

Connection: CRT Hoist (ton): an?bu; I Opt:

Pipe Range: Casing Yld Strength (psi): Max:

Rig Information

Rig type: Rig bail Length:

Top Drive Type: Bail Extensions:

Top drive Connection: Casing Bail Length:

Top Drive Drop: Grabber Box Max OD:

Joystick or Brake Handle: Iron Roughneck : Yes: No:

Quill Connection
Connection D oD Max. Trg

Bail / Saver Sub Requirements

Bail Length Required:

Bail Extension Length Required:

Saver Sub OD f Grabber Box
ID Confirmed:

Saver Sub Length Requirad:

Elevator Capacity
Required:
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Type of Elevator:

Rating:

Comment:

V-Door equipped Rigs

MNon V-Door Rigs

Pipe Wrangler w/ pipe skate:

Pipe Cart (Handles Multiple Tubulars):

Standard Catwalk w/skate:

Catwalk Shuttle (Single Tubular):

Crane-In Operation only (pipe deck):

Crane-In Operation only (pipe deck):

Pick-up [ Lay-down Machine:

Eagle Pipe Handler Set Down Capacity:

Other:

131



