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General information
How to use this manual
This manual is divided into 9 sections. The first page of each section is marked with a black tab 
that lines up with the thumb nail index tabs for each section and the back cover. You can quickly 
find each section without looking through a full table of contents. Use the symbols printed at the 
top corner of each page as a quick reference system. Each section uses a different symbol.

When applicable, each section includes:

1. A table of contents, or an illustrated view index showing:

Major assemblies, system or operations

Page references to descriptions in text

2. Disassembly / assembly information and tools 

3. Inspection information

4. Testing / trouble shooting information

5. Repair information

6. Adjustment information

7. Torque values

Special information
Detailed descriptions of standard workshop procedures, safety principles and service operations 
are not included. Please note that this may manual contain warnings about procedures which 
could damage equipment, make it unsafe, or cause PERSONAL INJURY. Please understand 
that these warnings cannot cover all conceivable ways in which service (whether or not 
recommended by Varco) might be done, or the possible hazardous consequences of each 
conceivable ways. Anyone using service procedures or tools, whether or not recommended by 
Varco Systems, must be thoroughly satisfied that neither personal safety nor equipment safety 
will be jeopardized.

All information contained in this manual is based upon the latest product information available at 
any time of printing. We reserve the right to make changes at any time without notice. 

Illustrations
Illustrations (figures) represent a graphical representation of equipment components for use in 
identifying parts or establishing nomenclature. These figures may or may not be drawn to scale.

For more specific component information pertinent to your rig configuration, see the technical 
drawings that accompany your Varco documentation.

Intended audience
This manual is intended for use by field engineering, installation, operation, and repair 
personnel. Every effort has been made to ensure the accuracy of the information contained 

herein. Varco® 2006, Varco LP, will not be held liable for errors in this material, or for 
consequences arising from misuse of this material.

Conventions
Notes, Cautions, and Warnings

Notes, cautions, and warnings provide readers with additional information, and to advise the 
reader to take specific action to protect personnel from potential injury or lethal conditions. They 
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may also inform the reader of actions necessary to prevent equipment damage. Please pay 
close attention to these advisories.

Note:

Caution:

Warning:

Safety Requirements
Varco equipment is installed and operated in a controlled drilling rig environment involving 
hazardous situations. Proper maintenance is important for safe and reliable operation. 
Procedures outlined in Varco manuals are the recommended methods of performing operations 
and maintenance.

Personnel Training

All personnel performing installation, operations, repair, or maintenance procedures on the 
equipment, or those in the vicinity of the equipment, should be trained on rig safety, tool 
operation, and maintenance to ensure their safety.

Contact the Varco Drilling Equipment training department for more information about equipment 
operation and maintenance training.

Recommended Tools

Service operations may require the use of tools designed specifically for the purpose described. 
Varco recommends that only those tools specified be used when stated. Ensure that personnel 
and equipment safety are not jeopardized when following service procedures or using tools not 
specifically recommended by Varco.

The note symbol indicates that additional information is 
provided about the current topics.

The caution symbol indicates that potential damage to 
equipment or injury to personnel exists. Follow instructions 
explicitly. Extreme care should be taken when performing 
operations or procedures preceded by this caution symbol.

The warning symbol indicates a definite risk of 
equipment damage or danger to personnel. Failure 
to observe and follow proper procedures could 
result in serious or fatal injury to personnel, 
significant property loss, or significant equipment 
damage.

CAUTION: To avoid injury to personnel or equipment 
damage, carefully observe requirements outlined in this 
section.

CAUTION: Personnel should wear protective gear during  
installation, maintenance, and certain operations.
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General System Safety Practices

The equipment discussed in this manual may require or contain one or more utilities, such as 
electrical, hydraulic, pneumatic, or cooling water.

Isolate energy sources before beginning work.

Avoid performing maintenance or repairs while the equipment is in operation. 

Wear proper protective equipment during equipment installation, maintenance, or repair.

Replacing Components
Verify that all components (such as cables, hoses, etc.) are tagged and labeled during 
assembly and disassembly of equipment to ensure correct installment.

Replace failed or damaged components with Varco certified parts. Failure to do so could 
result in equipment damage or injury to personnel.

Routine Maintenance

Equipment must be maintained on a routine basis. See the service manual for maintenance 
recommendations. 

Proper Use of Equipment

Varco equipment is designed for specific functions and applications, and should be used only for 
its intended purpose.

Identification numbers

You will find the identification of the tool stamped into the hoist ring in the oval text recess, the 
manifold blocks, compensator cylinder and on the top surface of the body. 

Examples:

“CRT NL12345 – TF. NL 54321” on Torque Frame Assembly

“CRT NL12345 – Body. NL 98765” on Body Assembly

Lifting points

The lifting procedures should carefully be observed and carried out according to the manual.

CRT restrictions
Torque applied to the CRT must not exceed the 45,000 lbs/ft@2,000 psi  (61,010 Nm @ 
13,789 KPa)

The Supply pressure on the Pressure Line (P) must not exceed 2,500 psi (17,236 KPa)

The back pressure measured at the rotating head must not exceed 150 Psi (1,050 KPa)

The mud circulation pressure must not exceed 5,000 psi (34,472 KPa). When circulating, 
the pressure in the casing will force the CRT upwards if there is not sufficient weight on 
the CRT preventing it from doing so or when the pressure is too high.

The total applied load must not exceed 500 STon (450 Mton)

CAUTION: Read and follow the guidelines below before 
installing equipment or performing maintenance to avoid 
endangering exposed persons or damaging equipment.

WARNING: Failure to conduct routine maintenance 
could result in equipment damage or injury to 
personnel.
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Limited warranty

The warranty provided will be void if the CRT or parts were either:

unauthorized modified, repaired or serviced

replacement parts not manufactured by Varco were utilized

not properly stored or maintained

Warning plates

Warning plate p/n 201847: Overhead load can cause severe injury or equipment damage

WARNING: The warning plates must be present on 
the CRT. Do not remove the labels. When a label or 
warning plate has disappeared, it must be replaced.
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Warning plate part.nr.202829: Read the manual prior to use

Warning plate p/n # 201646: Be careful. Keep hands out, hinging parts

Warning plate p/n # 203263: Be careful. Keep hands out, moving parts

CE-plate p/n # 50006151: The CRT complies with the Machinery Directive 
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Storage frame warning plates

Warning sticker p/n# 50008715: Do not lift the storage frame with a crane

Warning sticker p/n 50008716: Use a forklift to transport the storage frame.

General safety note

Marking

The CRT complies with: 

WARNING: Be aware of all the movements a CRT 
can make.  Do not touch the CRT.

WARNING: Care should be taken to avoid creating 
possible ignition sources, like sparks, due to 
improper use of the tool in combination with other 
equipment.

FORK LIFT ONLY

pn50008088

pn50008716

Ex    II 2G T5   
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General specifications
Specifications and requirements 

CRT SPECIFICATIONS

Subject Description Mass
Mass & 
Dimensions

Appr. mass CRT with 9 5/8” slip assembly, 
bell & bottom guide

12,350 Lbs
5,600 Kg

Mass CRT slip assembly 
1,650 lbs
743 Kg

Dimensions
Depending on configuration, 
see Dimensional Drawings

Rotary size for body 37.5” National

Rating CRT Pipe size 4 1/2” - 14”
Maximum allowable load on the CRT, while 
suspended from the links

500 tons (454 MTons)

Maximum allowable casing load on the CRT, 
while suspended from the weight 
compensator. 

5 tons (4.54 MTons) 

Maximum allowable push down force from the 
CRT onto the (made-up) casing 

20 tons (18.1 Mtons)

Maximum Slips Power Up force

2,48 sTons @ 2,000 psi 
supply pressure (2,25 
mTons@13,789 KPa supply 
pressure)  

Maximum allowable load on single joint 
elevator: 

5 tons (4.54 MTons)

Maximum allowable torque 
45,000 lbs/ft@2,000 psi  
(61,010 Nm @ 13,789 KPa)

Temperatures
Minimum - maximum operational ambient 
temperature

- 20° - +40°C (-4° - 104°F)

Operational temperatures outside this range
Contact VarcoBJ for 
guidance.

TOPDRIVE REQUIREMENTS

Subject Description Mass

Hydraulics
Minimum flow through CRT-manifold via 
rotating head.

3 GPM (11 l/min) >800 Psi
7 GPM (27 l/min)<800 Psi

Maximum flow through CRT-manifold via 
rotating head.

15 Gpm (57 l/min)

Minimum CRT working pressure:

Recommended maximum HPU pressure:

Minimum 1,800 psi (12,410 
KPa)
Maximum 2500 psi 
(17,230 KPa)

Maximum back pressure of the ports 
measured at the rotating head. 

Maximum 250 psi
(1,725 KPa)

Type of hydraulic system. Closed center 

Power Unit Constant power unit
Minimum inside diameter of hydraulic 
pressure line from rotating head

3/8 ”

Minimum inside diameter of hydraulic tank 
line from rotating head

1/2”

Fluid contamination class
SAE class 6
ISO 18/15
NAS class 9
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General description
The Casing Running Tool is used to make-up / break out a casing connection and run the casing 
string to a maximum string weight of 500 short Tons. The CRT is installed onto the shaft of the 
Top Drive and is also suspended from links. The rotation and torque, necessary to make / break 
a connection is supplied by the Top Drive. 

Major component description

The CRT body is suspended from the torque frame through an internal load shoulder and is 
rotational locked to the torque frame. Located on top of the torque frame are the splined ring 
(with inner splines) and the weight compensator barrel. 

The splined shaft runs through the compensator & the splined ring, where the splines meet and 
the torque is transferred. The splined shaft is connected to the Top Drive main shaft, with a x-
over sub. The retainer connects the weight compensator piston to the splined shaft. This 
enables a vertical motion between the splined shaft and the splined ring.

The torque frame is suspended from the solid body elevator through the links.

During make-up/break-out, a part of the weight of the CRT and casing joint is transferred from 
the CRT through the weight compensator, through the Top Drive-main shaft. The other part of 
the weight is suspended by the springs.

During hoisting/lowering of the whole casing string, the weight of the CRT and casing string is 
transferred from the CRT through the links, via the torque frame, through the hoist ring through 
into the links and finally into the solid body elevator of the top drive.

The spin/make/break torque is transferred from the Top Drive-shaft through the splined shaft, 
through the splined ring, through the torque frame, through the body, through the slips, into the 
casing joint.

A manual single joint elevator is suspended from the CRT-body and is used to transfer a casing 
joint from the V-door to well center.

A fill-up tool is connected to the bottom of the hollow splined shaft and can be used to fill-up the 
casing during tripping and for circulating mud under pressure.

Required filtration return line 10 micron
Pneumatics Minimum air pressure through CRT-manifold 90 psi (620 KPa)

Maximum air pressure pilot line (circulation 
mode)

70 psi (480 KPa)

Maximum air pressure through CRT-manifold 150 psi (1,030 KPa)

Minimum inside diameter of pneumatic line 
from rotating head

3/8” 

TDS output 
shaft

Torque accuracy 1%

Turns accurancy 360°/1000
Torque  accuracy repeatability to be determined

CRT SPECIFICATIONS

Subject Description Mass
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Load path

Torque path
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Schematical view of Top Drives

CRT underneath Top Drive with torque arrestors

A

XO-Sub

Link
Lenght

Point: No clearance

Main Shaft

Upper IBOP

Lower IBOP

Saver Sub

Retainer

Grooves

Compensator in 
Neutral (Mid Stroke)

Li

DC-Top Drive

B

S

 65.5” ref

CRT shaft adapter



Document number 50000880-MAN-001
Revision -
Page 19 of 142

2: Specifications

www.nov.com

69.50”

XO-Sub

Link
Lenght

Main Shaft

Upper IBOP

Lower IBOP

Saver Sub

Retainer

Grooves

Compensator in 
Neutral (Mid Stroke)

4”

AC-Top Drive

CRT underneath Top Drive without torque arrestors

CRT shaft adapter

A
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Major components

Springs

Pneumatic 
compensator

Link grabber

Hoist ring

Fill up tool

Guide cone

Seal

Torque frame

Pipe sensor

Locks

Body

Bell guide

Catch plate

Retainer
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Torch, camera, transmitter & battery

Torch CameraTransmitter
Battery cabinet
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Hydraulics and pneumatic control

Pipe sensor

Connections

Mode selector

Hydraulic manifold 
block

DV4 circulation 
sensor valve Springs 

Circulation 
sensor 
shoe

DV3 fill up sensor 
valve

Sensor block Fill up sensor 
shoe
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CRT body 

Twist-lock 

Levelling beam 

Manifold block

Leveling beam 
pin

Link assembly

Lower link pin

Hoist swivel 
ring 

Removable 
hinge pin
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Booster

The booster allows lower hydraulic supply pressure, resulting in an increased seal life of the 
Rotating Head.

Double rod feature

The double rods reduces the quantity of flow, which is an adavantage when working with the 
NOV TDS11. The power up force is reduced due to the reduction of surface of the piston down 
to 2,48 sTons (2,25 mTons) @ 2,000 psi (13,780 KPa) without loosing any power down force. 
The the risk for a false UP movement of the slips due to backpressure is elimited.

Shackle for connecting 
Single joint elvator

Bell guide (2 plc)

Groove for bottom guide

Safety cable for bell guide 
(2 plc)

Top cover
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Fill up And Circulation-tool (FAC-tool)

Partnumbers FAC-tool

Tool Part number

7" - 8-5/8" (fill up and circulation)  50008256-10 
9-5/8" - 14" (fill up and circulation)  50008251-10
4-1/2” to 6-5/8” (for filling up, not for 
circulation)

 50008253

Mud saver 
valve

Guide cone

Cup Seal 
(Packer cup)

Buttons

Catch plate

Lifting cap (to 
be removed in 
operation

Shoe

Spacer

FAC-tool 

(9-5/8” - 14”)
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Slips with Insert carriers

Standard 500 E/S Varco slips

Design Safety Factor
The design-safety factor and the design verification of the CRT14 is in accordance with 
requirements of API specification 8C. 

Slip (without 
insert carrier) 
front view

Lifting bracket

Insert carrier 

( rear view)

Insert carrier 
( front view) + 
inserts

Insert carrier
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Lubrication and maintenance

API recommended practice RP 8B

Category I.

Observation of equipment during operation for indications of inadequate performance 

Category II. 

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

Category III

Category II 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 the manufacturers allowable tolerances.

Category IV

Category III inspection plus further inspection where the equipment is disassembled to the 
extent necessary to conduct NDE of all primary load carrying components

WARNING: Carry the inspections and maintenance 
out according to the manual. 

NOTE: To reduce the chance of inserts seizing in the 
insert slots, Varco recommends to remove inserts after 
each job, preserve the insert slot with light machine oil, 
EP-2 grease or any other preservation fluid that does not 
affect the friction coefficient with string weight compared 
to a none preserved insert slot.

NOTE: Varco recommends maintenance acc. to API 
RP8B
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Selecting hydraulic fluid and grease
Recommended specifications of hydraulic fluid

Recommended hydraulic fluid

Recommended grease

The requirements for the hydraulic oil are based upon the best 
performance of the motors at specific temperatures / viscosity.
Recommended oil type Mineral oil type HLP (DIN 51524) or equivalent

Surrounding temperature range -20° C up to 50° C (-4° F up to 122° F)

Oil operational temperature range 40° C up to 50 °C (104° F up to 122° F)
Minimum viscosity 13cSt

Maximum oil temperature 60° C (140° F) measured in the tank line

Viscosity at working temperature 20 cSt up to 43 cSt
Optimum working viscosity 35 cSt

Determination of the required viscosity class regarding the 
working temperature

Viscosity class Working temperature (acc. ISO 3448) ° C
32 30 up to 50 ° C (86° F up to 122° F)

46 40 up to 60 ° C (104° F up to 140° F)

68 50 up to 70 ° C (122° F up to 158° F)
100 60 up to 80 ° C (140° F up to 176° F)

Above -20° C Below -20° C
Castrol Hyspin AWS-46 Hyspin AWS-32
Chevron AW Hyd oil 46 AW Hyd oil 32

Exxon Nuto H 46 Nuto H 32

Gulf Harmony 46AW Harmony 32AW
Mobil DTE 25 DTE 24

Shell Tellus 46 Tellus 32

Texaco Rando oil HD 46 Rando oil HD 32
Union Unax AW 46 Unax AW 32

Temperature range Brand Type Part 
Number

Remarks

For warmer and colder area’s 
Minimum temperature  -30°C 
(-22°F)
Maximum temperature + 
110°C (230°F)

AUTOL TOP 2000 59000194 This type is 
conform 
Norwegian 
Environment
al OLF 
Standard

WARNING: Make sure that all hydraulic supply is 
isolated before ANY work is carried out to the CRT. 
Shut off the Power Unit / Close the valves.
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Daily maintenance (when in use,cat II) 

NOTE: Keep all parts, especially all pins and blank 
surfaces lubricated in order to prevent corrosion and 
provide lubrication.

Procedures

Daily Inspection (cat II) Visually inspect and repair when 
needed
1. Check for worn and damaged parts  OK

2. Check for loose and missing parts  OK

3. Check for leakage free fittings, tubes, hoses, valves & cylinders.  OK

4. Check proper locking of all lock bolts and nuts  OK
5. Check that all slips  are well seated and retained in body and doors.  OK

6. Check that all slips are locked by secondary safety snaps.  OK

7. Check hoses for signs of cracks, wear or abrasion.  OK

Check the proper locking of:

1. Bolts and nuts  OK

2. Slotted nuts & cotter pins  OK

3. Lock tabs & lock bars  OK

4. Roll pins and dowel pins  OK

5. Snap rings  OK

Daily Lubrication

Grease point How to apply Number
1. Splined shaft Brush 1x
2. Dove tail insert carrier Brush 4x

3. Pipe sensor + supporting frame Grease nipple 8x

4. Body hinge pin Grease nipple 4x
5. Grease nipples fill up tool 
(depending on part number)

Grease nipple 2x

6. Upper slip link pin Grease nipple 12x

7. Lower slip link pin Grease nipple 4x

8. Levelling beam indicator Grease nipple 1x

9. Levelling beam pin Grease nipple 4x
10.Twist lock-sliders Grease nipple 2x

11. Hoist ring Grease nipple 6x

12. Insert carrier lock pin Grease nipple 8x

After 25 joints or prior to cementing 

Grease point How to apply Number

1. Back of slips
Grease nipples on top of 
body

8x
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Daily maintenance
Body

Torque frame

Levelling beam / 
circuit valve 1 
plc

Hinge 
pins 4 
plc

Levelling 
beam 
brackets 
8 plc

Levelling 
beam 
link pins 
8 plc

Lock 2 
plc

Pipe sensor 5 
places

Hoist ring 4 
places
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Back of insert carrier

Grease the dove tail slot of the insert carrier before installation and after usage.

Front of slip

WARNING: Do not grease the back of the insert 
carrier, but do grease the dovetail slot.

WARNING: Do not grease the front of the slip, but do 
grease the dovetail.

Do not grease the 
surface.

Grease the dovetail.
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Inspections
Prior to each run

Six monthly inspection (cat III)

Six monthly inspection (cat III) NDE

Annual (1 year) inspection (cat IV) NDE

Procedure

Inspection prior to each run
Prior to each run, or when starting to use the CRT after storage longer 
than 3 days, perform the following:

1. Lubricate all greasing points as per Daily Lubrication procedure
2. Check for the proper condition as per Daily Inspection procedure

3. Carry out the “CRT function checks” as per  “Installation and 
commissioning paragraph”.

4. Check if seals are in proper condition

Procedure

Six montly inspection
1. Check proper functioning, lubrication status and excessive wear 

of pipe sensor assembly.

2. Check proper functioning, lubrication status and excessive wear 
of hoist ring torque/lock pins.

3. Check pneumatic compensator cylinder protection sleeve for 
damage. If damaged, check status of pneumatic compensator 
cylinder

4. Check proper functioning of pneumatic adjustment valve (still 
adjustable?)

5. Check status of air exhaust plugs (air control assembly)

6. Check status of FAC-tool. Must be disaasembled and cleaned 
after last run.

Procedure

Procedure on rig
1. Carry out NDE on exposed critical areas according Critical Area 

Drawings.

2. Check if indications are out of acceptance standard. If indications 
out of acceptance standard, remove elevator of service. The 
elevator needs repair at the nearest authorized repair facility. 
Please contact Varco BJ for guidance

Procedure

Annual (1 year) Inspection (cat IV)
Magnetic Particle Inspection; please contact a Varco BJ repair center 
for guidance
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Annual maintenance
Annual maintenance of the compensatorsprings

Maintenance of the pipe sensor

Wear data/criteria

Body hinge pin wear data

Clean an area of pipe where there are no insert marks.

Clean the slip inserts with a wire brush.

Wrap a layer of test paper around the cleaned section of pipe, use friction tape to hold the 
paper to the pipe.

Procedure

Annual (1 year) maintenance

Check every year that all  compensator springs are well 
greased. Lubricate liberally if required. Use Autol Top 2000 or 
equivalent.

Procedure

Annual (1 year) maintenance

Check all hinge pins / sliding pins for wear. Maximum allowed 
clearance is 0.01”.

Description
Stationary hinge pin pn 200940-11

Removable hinge pin pn 50008222
Total clearance "A" 0.050"

Hinge pin min. dia new: 3.490"

Max. bore dia new: 3.505”
Max. bore dia worn: 3.530”

Procedure bore wear

A
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Carefully set the slips on pipe using 2,500 Psi (17,200 KPa) power down pressure.

Carefully raise the slips, ensuring the paper doesn’t get damaged due to the moving slips.

Evaluate the paper. 

Evaluation

Full insert contact indicates CRT and slips are good (no further analysis needed).

Insert contact on top section only indicates worn CRT-bowl or slips. 

ACTION:

1. Replace slip by NEW slip with NEW inserts. Carry out paper test.

2. Full contact? CRT fit for operation using the new slip and inserts. 

3. Top contact only? Worn out CRT-bowl

4. Remove CRT from service

5. The CRT needs repair at the nearest authorized repair facility. Please contact Varco BJ 
for guidance.

Acceptance criteria for rig floor equipment 
components
References

ASTM E 709; Standard practice for magnetic particle examination

ASTM A 275; Standard test method for magnetic particle examination of steel forging

ASTM E 125; Reference photographs for magnetic particle indications on ferrous castings

MSS SP-55; Quality Standard for Steel Castings Visual Method

NOV critical area drawings

API Specification 8C

API Recommended practice RP8B

Of above references the latest editions shall apply.
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Qualifications

All personnel performing and interpreting examinations using this work instruction shall be 
qualified in accordance with the guidelines of ASNT-TC-1A (latest edition).

Evaluation Of Indications; relevant indications:

Only those indications with major dimensions greater than 1/16 inch (1,6 mm) and 
associated with a surface rupture shall be considered relevant.

Relevant indications are indications that result from discontinuities within the test part. 
Non relevant indications are indications that result from excessive magnetising current, 
structural design or permeability variances within the test parts.

Any indication believed to be non-relevant shall be regarded as relevant and shall be re-
examined to determine whether an actual defect exists.

Linear indications shall be considered as those having a length of more than three times 
the width. Rounded indications shall be considered as those having a length less than 
three times the width.

A lined indication shall be considered as a group of three or more indications which touch 
an imaginary straight line connecting any two of the group.

Acceptance criteria for Critical hoisting components

ASTM E 125 and, where applicable, NOV critical area drawings shall be used as a reference 
standard for the evaluation of magnetic particle indications.

When no critical area drawings are available all areas shall be considered non-critical.

Equipment covered

All critical parts of the CRT and slips when capable of being used as hoisting equipment.

For castings:

see table 1a for API Specification 8C/PSL-1

see table 1b for API Specification 8C/PSL-2

Table 1a Discontinuity 
description

Maximum permitted 
degree

Critical area Non critical 
area

I Hot tears and cracks None Degree I

II Shrinkage Degree II Degree II

III Inclusions Degree II Degree II

IV
Chills and unfused 
chaplets

Degree I Degree I

V Porosity Degree I Degree II 
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Acceptance criteria for rig floor and non-critical hoisting 
equipment components

ASTM E 125 and, where applicable, NOV critical area drawings shall be used as a reference 
standard for the evaluation of magnetic particle indications.

When no critical area drawings are available all areas shall be considered non-critical.

Equipment covered

CRT-parts and slip-parts

For castings:

see table 1d 

Table 1b Discontinuity 
description

Maximum permitted 
degree

Critical area Non critical 
area

I Hot tears and cracks None None

II Shrinkage None Degree I

III Inclusions Degree I Degree II

IV
Chills and unfused 
chaplets

None Degree I

V Porosity Degree I Degree II 

Table 1d Discontinuity 
description

Maximum permitted 
degree

Critical area Non critical 
area

I Hot tears and cracks 1/4” (6.25 mm) Degree III

II Shrinkage Degree II Degree III
III Inclusions Degree II Degree IV

IV
Chills and unfused 
chaplets

Degree I Degree II

V Porosity Degree II Degree II 
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Installation and commissioning
Safety notes

WARNING: All connections between the Top Drive and 
the CRT should be marked with a painted line so that 
any slack off can be visually seen.

CAUTION: Use the link ears for any transportation of the 
CRT around site. Use a 3 tons certified lift plug for moving 
the CRT main shaft OR the torque frame only.

CAUTION: Ensure that feet are kept clear of the tool when 
it is being transported around the site/workshop

WARNING: The control panel may differ from rig to rig, 
but the CRT MUST be operated through the designated 
torque-turn controls to prevent faulty connections.

NOTE: A calibrated load cell must be present on the rig in 
order to calibrate the Top Drive

CAUTION: NOV strongly recommends to only use one of 
the Varco’s original CRT controls to operate the CRT. 
Other controls may damage the CRT

WARNING: Make sure that all hydraulic lines are 
isolated before any work is carried out on the CRT

CAUTION: Do not operate the CRT until the 
commisioning is successfully and officially completed.

NOTE: The valves in the CRT are pre-set and should 
ONLY be adjusted by NOV personnel.

NOTE: Make sure to have a higher torque value between 
the lower and upper IBOP, or it won’t be able to break out 
the CRT after the casing job. If not, the wrong connection 
might B/U during the R/D
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Electrical, software, TDS modifications & HUK
Electrical installation

The electrical installation modifications needs to be carried out by trained Varco personnel. 
Please contact DSS for details, guidance when required.

Programming software

See documentation Varco Drilling Systems, V-ICIS or other applied software. Please contact 
DSS for details, guidance when required

Top drive modifications

Top drive modifications are carried out by top drive supplier. Please contact DSS for details, 
guidance when required

Installation of the Hook Up Kit (HUK)

See documentation Varco Drilling Systems, V-ICIS or other available documentation.Please 
contact NOV for details, guidance when required

Gate assembly 50008225
Applicable drawings.

See chapter “Drawings”.

50008225 : Gate assembly drawing

50008230 : Hydraulic schematic of this gate assembly.
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Functionality

This gate assembly is designed to allow the FMS to be hooked up to the CRT controls and/or to 
any rig specific slips/elevator interlock system. However, in its essence it can be used to hook up 
any hydraulic operated spider or elevator to the mentioned control systems. 

This gate assembly is designed to cooperate with an existing hydraulic operated FMS  without 
the need for any modifications to either that FMS or its hydraulic power unit (HPU).

Features:

A pressure switch giving a 24 VDC signal when the FMS slips are set.

A manifold block housing a pilot operated check valve, a solenoid operated directional control 
valve and a manual operated directional control valve.
 The pilot operated check valve enables free flow to set the FMS slips at all times, but disables 
flow to release the FMS slips. Free flow to the FMS can be established by powering the 24 VDC 
solenoid valve. 
When activated, the manual operated directional control valve overrides the solenoid valve. 
There is therefore no need to disassemble the interlock assembly from the hydraulic FMS circuit 
in case an override of the interlock is needed.

Hydraulic quick disconnects matching the existing connections on the FMS hoses and the HPU. 
Therefore this interlock can be hooked up in any existing FMS circuit without any modifications 
to that circuit.

The unit is designed as a portable unit, but can also be fixedly mounted without any 
modifications.
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Overview.

The hoses marked with “HPU” need to be connected to either:

Any existing FMS operation panel 200979, 200979-1, 200979-2 or 200979-3.

A Varco HP3 air-over-hydraulics power unit for the FMS.

Any other power unit currently in use to operate an FMS and featuring a directional control valve 
to operate the FMS slips.

The existing directional control valve on any of these hydraulic power supplies remains its 
functionality to operate the FMS slips.

The hoses running from the FMS to the power supply need to be disconnected from that power 
supply and rerouted to the hoses marked with “FMS”.

Installation (first time) on a rig
This paragraph describes the procedure for the installation of the CRT after the rig-survey was 
carried out and all rig-modifications have been carried out.
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Workflow

Action Applicable document

1. Check the system 
requirements and the pre-
installation sheets. 

Original PSEL-0006 (produced during rig-survey) 
and PSEL-0010 (electrical),  TSEL-0085 
(Commissioning spec procedure). Also required 
commissiong procedure of Top Drive (see DSS).

2. Installation CRT  See paragraph RU/RD
3. Conduct field commissioning 
procedure and sign off 
commissioning sheet 

Field commissioning procedure TSEL-0085

4. Tool ready for operation
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Verification system requirements
1. Verification system requirements
The installation engineer must ensure all requirements accoding to TSEL-0085 and Top Drive 
Test Specs are met. 
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Installation CRT
2. Installation CRT 
Unpacking (see also TSEL0154)

Torque frame crate and storage frame

Use the CRT-storage frame for manoeuvring the CRT Torque Frame. It is easy to move the 
torque frame from a horizontal position into a vertical position and vice versa.

1. Check for presence of all parts

2. Open the crate

3. Remove the 4 walls of the crate

4. Fit a lift plug (minimum 3 tons lifting capacity) in the main shaft.

5. Lift the CRT Torque Frame to a vertical position.

Warning: Use the dedicated lifting points, lifting eyes, 
straps etc. for lifting the CRT and the parts. Do not lift 
the complete CRT with a lifting plug, use the lifting 
ears instead. Do not use the storage frame for lifting 
purposes.

Procedure
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Installation CRT
6. Remove the storage frame by removing the retainer plates

7. Lift the CRT by it’s ears vertical from the plate.

8. Store the storage frame with the retainer plates fixed to it.

WARNING: Transporting the CRT in it’s storage frame 
is allowed by fork lift only OR via the certified lifting 
plug in the CRT main shaft. Do not use a crane lifting 
the storage frame.

Retainer 
plate (2 
plc)
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Installation CRT
Skid
In case a transport skid is available, the following procedures are applicable:

1. Lifting skid horizontally

The skid has 4 lifting points; all 4 for handling the skid with or without the CRT in a horizontal 
position.

2. Lifting skid vertically

Without CRT: Lift the skid by the 2 top one lifting eyes for handling the skid  in a vertical 
position.

Lifting horizontally (with or without CRT)

Lifting the skid vertically (Do NOT lift like this with CRT in skid)
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Installation CRT
With CRT: Lift the skid vertically by using the lifting ears of the CRT.

WARNING: Do not lift the skid including the CRT by 
the upper lifting eyes of the skid. Use the lifting ears of 
the CRT.

WARNING: The support beams must be utilized when 
the skid is brought into a vertical position. Not doing 
so may cause the skid to tip over.

Support beams extended 
and locked
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Installation CRT

The extension beam can be elongated for transport purposes when the CRT is connected to a 
X-over sub. The beam is used for transporting the skid upto the V-door.

Schematic pulling CRT up to work floor

Extention.

V-door
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Installation CRT

Fixating the CRT in the skid

1. Ensure the clamps are closed and locked prior to lifting

2. Ensure the CRT-lock is engaged

Procedure

Clamps closed

CRT-lock
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Installation CRT

Tilting the skid
For moving the skid with the CRT from a horizontal into a vertical position or vice versa, use the 
CRT lifting ears and cables or lifting bands.

 When tilting from horizontal to vertical.

1. Lead the lifting cable through the link grabber of the CRT.

2. Ensure the ropes are held tight in the link grabber,  use e.g. a band or rope.

3. Carefully tilt the skid into it’s verical position.

WARNING: Do not use the lifting eyes of the skid for 
lifting the skid with the CRT. They are not strong 
enough.

Procedure

Ensure the cables don’t slip out of the
link grabber. Fixate them with e.g. a lifting band.

Horizontal to vertical
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Installation CRT

When tilting from vertical to horizontal.

1. Lead the cables in front of the link grabber.

2. Carefully lower the skid

Placing the Skid+CRT on PS21/PS30/FMS
The skid is utilized with a centering plate, fitting over the PS21, PS30 or FMS (depending on the 
centering ring). Using this plate will ensure proper alighnment while connecting the cRT to the 
TDS-main shaft. 

1. Prior to landing the skid on the PS21, disconnect the PS hoses.

2. Land the skid on top of the PS or FMS

3. Make up the connection between the CRT-main shaft and Top Drive

4. Loosen the CRT-clamps and centering ring of the skid. 

5. Pick up the CRT

6. Remove she skid.

Partnumbers centering ring:
FMS:  50008319-62

PS21: 50008319-61
PS30: 50008319-60

Procedure

Lead the cables in front of the link grabber.

Vertical to horizontal
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Installation CRT

Exchanging the centering plate
It is possible to exchange/remove the type of centering plate, depending on the type of power 
slip being used (e.g. PS21, PS30 or FMS).

1. Set the skid in a vertical position

2. Loosen the 4 bolts as indicated in the picture

3. Change out the plate

4. Fit the bolts

Procedure

Loosen four bolts of the 
centering ring

Centering plate
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Installation CRT
Weights
All numbers are approximate, and are for info only. 

Installation of the CRT underneath TDS
Installation for use underneath Varco DC Top Drive 3, 4, 5, 
6, 8

When using a Top Drive with a Solid Body Elevator (SBE) WITH torque arrestors of the standard 
VARCO DC-Top Drive Top Drive with 500 or 650 ton capacity, one has to ensure the CRT hoist 
ring is locked in it’s uppermost position (shoulderd against CRT Torque Frame). This is to be 
able to connect the casing links to the CRT and to carry out a critical check later in the proces.

The SBE has a travel of 8”.The SBE is supposed to be in Mid Stroke position after installation of 
the CRT, preferably lifting 1 stand of pipe. In this case the Pneumatic Compensator is supposed 
to be in Neutral (Mid Stroke Position). This is happening automatically, and is to be checked by 
the ruler placed on the Compensator. 

Various configurations of the Top Drive-torque arrestors exist. Refer to Top Drive-manual for 
information.

1. Lock the CRT Hoist ring in the most upward position by turn 2 Allen Head Cap Screws 
fully in. These are located behind the oval shaped cap plate, they are 180° opposite each 
other.

2. Do not remove the covers of the sliding lock pins.

Item Mass 
(Kg)

Mass 
(lbs)

FMS modified (with 9-5/8 slips & bottom guide & bell guide) 2,446 5,392
Torque frame assy 2,600 5,775

Splined shaft 280 625

Splined ring 115 255
Compensator barrel 115 255

Compensator piston 170 375

Compensator retainer 15 35
Link grabber 80 175

Hydraulics & pneumatics 100 225

Fill-up tool 215 480
Bell guide 200 450

Bottom guide 50 110

Catch plate 20 44
Pipe sensor assembly 50 110

MAXIMUM TOTAL w/o SKID 5,600 12,350
Skid 2,000 4,400
MAXIMUM TOTAL incl  SKID 7,600 16,850

Procedure
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Installation CRT

Installation for use underneath Varco AC Top Drive 9,10,11

When using a Top Drive with a Rotating Link Adapter (RLA) of an AC-Top Drive WITHOUT 
torque arrestors, the RLA has no travel and is fixed vertically to the Top Drive main shaft, one 
has to ensure the CRT hoist ring is free to travel along the torque frame. When the Pneumatic 
Compensator is in Neutral (Mid Stroke Position), the CRT Hoist Ring needs a clearance of 4” 
whilst lifting 1 stand of pipe. This is to be checked by the ruler placed on the Compensator. 

1. Suspend the hoist ring with a tugger line.

2. For use underneath an VARCO AC Top Drive ( e.g Top Drive 9, 10, 11 & IDS 4, certain 
types MH-DDM etc) turn both Allen Head Cap screws fully out until head hits cap-plate.

3. Lower the hoist ring and remove the tugger line.

Procedure

CAUTION: Ensure the pipe sensor frame is not swung 
open. This may cause damage.

Cover

Allen head 
cap screws

Sliding 
torque pin
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Installation CRT

Jobs prior to moving the CRT to the floor

1. If required, remove the saver-sub from the top drive Main Shaft.

2. Remove if needed the Top Drive bell guide, depending on the OD of the X-O-Sub.

3. Fit the casing links onto the Top Drive

4. Check if the correct X-O length sub is connected onto the splined shaft. The length must 
comply with the length of the links. Verify this with stack-up drawing.

5. The lower connection between the splined shaft & the cross over sub is 55,000 ft/lbs 

(74,570 Nm) for 6 5/8 API REG (RH-thread). 

Procedure

NOTE: It is critical that the following steps are completed 
before proceeding with installing the CRT

NOTE: Make sure the CRT body doesn’t interfere with the 
mud diverter. The distance from floor level to diverter 
must be 40”. For diameters of diverters; see dd-
50008208-20 and 50008208-210

NOTE: Do not fit the casing links to the CRT at this point. 
MU the connection to the Top Drive shaft. You won’t be 
able to Rig Up the tool when using the links at this stage.

Pipe sensor frame
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Installation CRT
Example: Torque is the measurement of the amount of twist applied to two pipes as they are 
screwed together. The product of the tong arm length L and the line pull F is the measurement of 
torque, when the tong-arm and the pulling line are at a (90°) angle.The HT tong capable of 
supplying the required torque is e.g. the HT 65 tong. The length of the tong arm is appr. 4.25 Ft 
(1.29 m). The force to be applied on the pull line will be: F = make-up torque / arm lenght = 
55,000 / 4.25 = appr. 12,940 Lbs.  (74,750  / 1.29 = 57,945 N = appr. 6,000 kg)

6. When needed place the CRT Splined shaft prior to MU into the Rotary Support Table 
while using some drill collar slips, in order to lower the work level of the tongs and to 
prevent excessive side load on the Torque Frame.

7. Check if the retainer is in the correct location. The position must comply with the deviation 
in the link length as measured during the rig survey. 

NOTE: A line-pull measuring device should be used in 
making-up connections. It is important that the line-pull is 
measured when the line is at the right 90° angle relative to 
the tong handle. When applying line-pull to the tong, apply 
a long steady pull rather than jerking the line.

CAUTION: Do not torque the CRT cross over sub (shaft 
adapter) while CRT-splined shaft is fitted in the torque 
frame. 

CAUTION: Ensure the splines of the CRT-splined shaft do 
not get damaged while MU the connections.

NOTE: Check the retainer position now

Force

L
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8. The position of the retainer must be according the following table:

9. Dress the CRT body and FAC-tool with the correct size components, see chapter 
“Operations”.

Assembly of fill up tool into torque frame

1. Place the body onto a flat surface, crane at hand. 

2. Place complete FAC-tool into it’s assembly stand.

3. Remove lift cap from FAC-tool

4. Ensure the grub-screws for the FAC-tool inside the lower end of the CRT-main shaft are 
removed  (2 plc)

5. Ensure o-ring at lower end of main shaft is in place

6. Pick up CRT torque frame with a suitable lift plug in the main shaft and place gently over 
the FAC-tool 

7. Ensure the correct catch plate is fitted inside the torque frame. The size depends on the 
size of the mandrel of the FAC-tool.

8. Lower until threads of FAC-tool engage.

9. Spin the torque frame manually about 3/4 turn CCW if required

10. When threads engage spin CW while slowly lowering the torque frame. 

11. Torque the thread connection to 1,500 Lbs-ft (2,033 Nm), RH thread.

12. Fit the grubb screws into the main shaft

Groove position 
retainer

Link length deviation
(measured link length)

1 (top groove) -2” shorter than nominal

2 -1” shorter than nominal

3  0 shorter than nominal
4 +1” shorter than nominal

5 (bottom groove) +2” shorter than nominal

Procedure

NOTE: Do not apply above mentioned 1,500 Lbs-ft (2,033 
Nm) torque onto the mud saver valve or the mud saver 
sub, as they have Left-Hand threaded connections and 
will loosen. The grubb screws will damage the thread.
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CAUTION: Ensure the hex-heads of the grubb screws are 
under flush. When they are disengaged, the screws AND 
main shaft will get damaged when an attempt is made to 
lift the CRT, or when the main shaft is removed.  

Grubb screws 
and 0-ring
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Assembly of Torque frame to the body

1. Pick up the torque frame out of the stand.

2. Place over body and align bajonet connection

3. Lower the torque frame till the torque frame engages the bajonet.

4. Do not let the body take the full weight of the torque frame, but ensure it is possible to 
rotate the torque frame 45° CW. Use a steel bar throught one of the link ears to rotate the 
torque frame.

5. Rotate the locks and lock. 

6. Finally connect the hoses between body and torque frame

Pipe sensor adjustment

1. Make sure the correct guide cone and packer is installed into the fill up tool.

2. Adjust the lower sensor guide shoe to the correct casing diameter.Act as follows for 
horizontal adjustment:

Loosen the bolt for horizontal adjustment.

Adjust the shoe of the lower pipe sensor horizontally.

Adjust the pipe sensor horizontally in such a way, that there is no clearance between 
the FAC tool Guide Cone and the lower shoe. 

Do not compress the sensor whilst adjusting.

Tighten the bolt.

Procedure

Procedure

Bolt
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Moving the CRT to the rig floor

1. Ensure rotary configuration is 37-1/2” National.

2. Take the CRT in 1 piece to the rig floor use rig-crane as follows:

Attach crane-cables to lifting ears (2 plc) and lead thru link-grabber

Attach another set of cables to CRT lifting ears

Move the CRT to the V-door. 

Connect the extra slings to the ends of the casing links, to take over with Top Drive

Lift Top Drive and lower crane to tail in CRT to well center

3. Place the CRT-body into the rotary table (leave CRT in 1 piece)

4. Pick up the CRT with the Top Drive. 

5. Ensure the correct position (rotation) of the CRT relative to the Top Drive in order to have 
hoses on the correct side.

6. Lower block, spin in and M/U connection at applicable torque value

Procedure
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Graphics Rig Up

- Place CRT in V-door with rig crane
-Attach double sling to lower link-eyes
- P/U TDS untill slings are tight
- Run all slings thru CRT-link-grabber

TDS

Side view 
into derrick

CRT link grabber

CRT torque frame

CRT body

TDS

CRT link grabber

CRT torque 
frame

CRT body

Side view 
into derrick

- Lift CRT free from rig-floor
- Take over CRT weight with TDS
- Move CRT side ways over well center
- Lower CRT into rotary

1. 2. 

3.

- Lower CRT into rotary
- Guide links free of CRT link grabber
- M/U CRT shaft with pipe-handler
- Attach links, carry out CRT stroke 
  checks
- Carry out CRT function checks

CRT link 
grabber

CRT torque 
frame

CRT body
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1) SBE only (no sagging torque arrestors) 

1. With the links fitted to the Top Drive, verify Top Drive torque arrestor sagging (extension) 
is 0”.

2. Connect links to CRT. 

3. The links must show clearance relative to the ears of 1-1/2” with no torque arrestor 
sagging/extension allowed

4. When MORE than 2” clearance, move CRT-shaft 1 groove UP (i.e. one MORE groove 
visible). 

5. When LESS than 1” clearance, move CRT-shaft 1 groove DOWN (i.e. one LESS groove 
visible). 

2) SBE only (sagging torque arrestors) 

1. With the links fitted to the Top Drive, verify/measure Top Drive torque arrestor sagging

2. Connect links to CRT.

Add the Torque Arrestor Sagging distance measured in step 1 to the nominal 
clearance of 1-1/2” .  So;

When Links clearance is MORE than; 2” + Torque Arrestor Sag measurement, move 
the CRT-shaft 1 groove UP (i.e. one MORE groove visible).

When Links Clearance is LESS than; 1” + Torque Arrestor Sag measurement, move 
the CRT-shaft 1 groove DOWN (i.e. one LESS groove visible.) 

Procedure

Procedure

Change groove:

Support the shaft

Ensure no vertical 
force is applied to 
clamp (up-down)

Do not extend 
compensator 
springs

Remove clamp

Lift or lower shaft 
untill correct 
groove is visible 
just above 
compensator 
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Example:

When links fitted, the top drive torque arrestors have sagged 3/4”. 

After connecting the links to the CRT, a clearance (between link and CRT-ear) is 
measured at 3”.

The allowed MAXIMUM Links clearance in this case is 3/4” + 2” = 2-3/4”.

The allowed MINIMUM Links Clearance in this case is 3/4” + 1” = 1-3/4”

The measured Link Clearance of 3” is therefore too much (max allowed is 2-3/4”). 

So, now move the CRT shaft UP one groove (1 MORE groove visible). 

Measure the clearance between link and link ear again. It is supposed to be 2”. This is 
allowed.

3) RLA only (hydraulic lift port) 

1. With the links fitted to the Top Drive, verify RLA hydraulic lift port is disengaged.

2. Connect links to CRT. The links must show clearance relative to the ears of 1.5” plus/
minus 1/2” 

3. If the distance is not correct, lower or raise the CRT shaft in order to create the required 
distance as close as possible.

Example:

After connecting the links to the CRT, a clearance (between link and CRT-ear) is 
measured at 3”.

The allowed MAXIMUM Links clearance in this case is 2”

The allowed MINIMUM Links Clearance in this case is 1”

The measured Link Clearance of 3” is therefore too much (max allowed is 2”). 

So, now move the CRT shaft UP one groove (1 MORE groove visible). 

Measure the clearance between link and link ear again. It is supposed to be 2”. This is 
allowed.

4) RLA only (supported by spring pack)

1. In case the RLA is supported by belle ville spring pack or similar, determine RLA-travel to 
top-drive main shaft load shoulder, use in step 3.

2. In case the the travel is less than 1/2”, regard the RLA to be fixed vertically.

3. Go to step 2 of previous procedure 3) RLA only (hydraulic lift port)

Procedure

Procedure

CAUTION: In case the possible travel is more than 1/2” 
contact Varco BJ for guidance.
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Check compensator stroke 

4. Check now the stroke of the compensator as follows:

P/U the CRT

The compensator will bottom out.

Check the reading of the ruler on the compensator

The ruler may be in the lower part of the scale,  BUT NOT IN THE RED. If the ruler 
reads RED, the link is too long OR the XO-Sub is too short. STOP and fix the 
problem..

5. Lower Top Drive fully. Land CRT into rotary. Ensure compensator fully stroked in.

6. Connect all air and hydraulic hoses.

7. Switch Top Drive to CRT / casing mode, like e.g. 

pressure switches activated

rotating link adaper motor disabled

link tilt in lock position, including release cable

etc (rig specific)

8. Pick up CRT free from floor 

9. Set CRT slips to “armed-to-close”.

10. Ensure air supply to CRT-compensator is switched ON and rig air pressure is sufficient.

11. Verify CRT-compensator reached “mid-stroke” (ruler in mid-position)

12. Carry out function-check as described below:

Ruler

Set point
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CRT function checks
Function tests during / after Rig Up (R/U)

Description of the function test procedures during / after rigging up the CRT unit on-to the 
topdrive.

1. Function test of slips up/down and the compensator

1. Start with the CRT ±2ft above the rig floor and compensator in neutral position

2. Open the CRT slips.

Check if slips move(d) fully up (no slips-up feedback!)

Check if compensator releases it’s air and moves down

3. Set CRT to armed-to-close again

Check if compensator moves back to neutral position

Check if slips do NOT move down

4. Manually pull lower skate not more than 1 inch.

Check if slips move down fully

Check if compensator stays in its neutral position

5. Keep skate activated and open CRT slips 

Check if slips move up fully

Check if compensator releases it’s air and moves down

6. Keep skate activated and set CRT to armed-to-close again

Check if slips stay in up position

Check if compensator moves back to neutral position

CAUTION: These tests shall, at all times, be performed to 
the rigged up CRT prior to the casing run.

WARNING: Prior to any test, place the FMS or casing 
slips into the rotary in order to shut off the rotary 
opening. The following test can be carried out safely, 
but ensure to do this with one man on the controls and 
one man at the CRT. During the tests, several parts 
and the CRT will move up and down. Ensure the CRT 
is sufficiently above floor level. Keep feet clear from 
the rotary table hole.  UNDERSTAND THE 
PROCEDURE PRIOR TO COMMENCING THE TEST. 
RECOMMENDATION: The man on the floor is in 
command during the test.

Procedure
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7. Release skate.

8. Repeat step 4, 5, 6 and 7, a total of 2 times and record twice;

The time for the slips to move down (t slips-down), 

The time for the slips to move up (slips up) 

The time for the compensator to move up to its neutral position (t neutral)

9. Inform driller about the recorded times.

t slips-down__________sec

t slips-up____________sec

t neutral_____________sec

2. Function test for “circulation mode”

1. Lower the CRT ±2ft above the rig floor. 

Check if compensator is in neutral position

2. Open CRT (slips-up) and release “open CRT” button.

3. Put circulation mode switch in “circulation mode”. Manually pull the skate of lower pipe 
sensor not more than 1 inch. 

Check if slips stay in up position. (no movement)

4. Keep lower skate activated and pull upper sensor skate not more than 1 inch. 

Check if slips move fully down

5. Keep both skates activated, push “open CRT' button (t-slips up). 

Check if slips move fully up

6. Keep both skates activated and release “open CRT” button

Check if slips stay in up position

Check if compensator moves back to neutral position

7. Release skates.

upper skate first.

lower skate last.

8. Put circulation switch back to normal “fill-up mode” 

9. Repeat step 4, 5, 6 and 7 of Function test 1, one cycle.

3. Rotational checks

1. Carry out these tests at floor level and at the height of 1 casing joint or stand

2. Rotate the CRt at 5 rpm, check any interference between CRT and Top Drive, i.e. Link tilt, 
Rotating head connections, Service loop, etc

Procedure

Procedure
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Single joint elevator installation

1. Connect the safety cables and the single joint elevator to the CRT body. 

Field commissioning
Fieldcommissioning TSEL-0154

1. After installation verify the working of the CRT using the document TSEL-0154

2. For the working of the controls, please refer to documentation of the controls 
manufacturer.

Tool ready for operation
Tool ready for operation

Now you have finalized the Installation and Commissioning procedure. The CRT is ready for use 
as far as the Hardware and mechanical interface of the CRT-system is concerned.

Procedure

Procedure

NOTE: During the commissioning of the CRT, refer to 
documentation of the controls manufacturer with regard to 
the Controls, Graphs and other HMI-issues.
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Operations prep
For operation and maintenance of the Torque Turn Controls; see documents in Varco Systems 
documentation

Preparation before operation
Check the following points before operation.

The following procedures need to be carried out before the casing job is performed on the rig. 

Check slips up/down

Check interface between CRT and Hydraulic Slip
Check fill up tool

Check single joint elevator

Check signals
Check slip set feedback signals

Check visually for damage to rubber cups and hose 

Check visually for dents to any steel parts of the filling up tool.
Check the conditions of the thread in the top sub of the filling up tool.

Grease all the greasing points until grease comes out of the bores

Check for any hydraulic leakage
Check for any sign of wear of hoses and couplings

Check that the lever of the levelling beam indicator valve can move freely

Check pipe sensor moves and slides freely
Check proper attachment of safety cables

Check lock items are closed properly

Check Quick Disconnects are properly connected and in working order
Check presence of camera, torch and batteries

Check charge condition of batteries

CAUTION: When running premium casing, a specialist 
may be required for proper interpretation of the torque 
graphs.

CAUTION: In order to understand the effect of the CRT-
operation in relation with the Top Drive, reading of the Top 
Drive manual prior to operation is required.

NOTE: For the preparation of the Torque Turn Controls; 
see Torque Turn Control documents



Document number 50000880-MAN-001
Revision -
Page 68 of 142

5: Operation

www.nov.com

Operations prep
Removing torque frame from body

1. Lower the CRT and place the body on top of the Rotary table OR on top of the RU/RD-
adapter plate.   

2. Make sure that the SJX slings are free and CRT-slips are UP.

3. Shut of hydraulic power and bleed the pressure.

4. Disconnect the hydraulic hoses (store hoses) between the CRT on board manifold and the 
body manifold.

5. Open the twist-locks (2 plc)

6. Lift the tophalf of the CRT slightly in order to give the bajonet some slack

7. Rotate top half (torque frame assembly) 45° CCW direction, using a steel pipe through 
one of the link ear openings

8. Lift up and remove the torque frame. Store temporarily.

Dressing the body with size components 

1. In case one has to change/dress the body bottom guide, the body needs to be opened.

2. Turn the leveling beam pins (2 plc) CCW until rotating freely.

3. Pull out the removable hinge pin.

Procedure

WARNING: Ensure everyone is out of the direct 
vicinity of the CRT, because the actual split may 
cause the CRT to move with force.

Procedure

Leveling beam pin (2plc)

Bolt (2plc)
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4. Lift the body slightly up, using a 4 way sling pn 200982-1

5. Open the body

6. Lower the body to the floor

7. Install the bottom guides in the retaining grooves, using washers.

8. Close the body

9. Assemble the removable hinge pin first, then connect the levelling beam pins.

Installation of the bottom guide

The bottom guide will guide the pipe into the tool and MUST be installed for proper CRT 
functioning. 

NOTE: Do not split body when changing insert carriers 
and/or slips.

Procedure

WARNING: If the bottom guide is not installed, 
serious damage to slips and/or fill-up tool may occur.

Guide
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Dressing the CRT with slips or insert carriers
There are 2 possible ways of dressing the CRT. Either with slips and removable insert carriers, 
OR with standard Varco removable ES slips.

1) Dressing the CRT with insert carriers

1. Raise the slips (levelling beam) completely. 

2. Disconnect the hydraulic hoses, and remove the torque frame from the body according to 
the procedure “Removing torque frame from body 

Bottom guide

Part number Inner Diameter

11787 5 ¾

11788 6 ¼

11789 6 ¾

11791 8 ¼

11792 9 ¼

11793 10 ¼

11794 11 ¼

71231 12 ½

11795 12 3/8

11796 13 5/16

11797 15

71228 15 ¼

15939 15 5/8

NOTE: Remove the removable hinge pin only

Procedure

WARNING: Switch OFF the hydraulic power NOW.

Groove for bottom guideGuide retainer
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3. Remove the cotter pin and detach the insert carrier locking pins

4. With overhead hoist attached to the insert carrier lifting eye, pick up the weight and lift 
hoist the insert carrier out of the slip

5. Remove the screws and spring washers on top of the insert carrier assembly

Cotter pin

Insert carrier 
locking pins
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6. Dress the insert carrier and lock the inserts with socket head lock screws and lock 
washers. 

7. The inserts have the part number stamped in the back

8. Do not forget the size (basic) inserts

9. Grind and re-mark the size marking when changing the size of the inserts.

CAUTION: Only grease the grooves. Do NOT grease the 
back surface.

CAUTION: The bottom inserts must be tapered.

NOTE: The basic insert is a plastic insert, marked with the 
dress size, replaces one of the inserts

Bolts and washers

Inserts
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Insert carrier assemblies

2) Dressing the CRT with Varco removable ES-slips

1. Raise the slips (levelling beam) completely. 

2. Make sure the hydraulic power unit is switched OFF.

3. With overhead hoist attached to slip lifting eye, pick up enough to take up the weight of the 
slip

4. Take the slip weight off the upper link pin by pulling out the hitch pin clip and than pulling 
the upper link pin out.

5. Hoist the slip from the CRT.

6. Repeat this for the remaining slips.

Selecting slips

1. Select slips according below table.

Part number Description
50008270-700 Insert carrier assembly 7" in special 14" 500Ton E/S slip

50008270-763 Insert carrier assembly 7-5/8" in special 14" 500Ton E/S slip

50008270-963 Insert carrier assembly 9-5/8" in special 14" 500Ton E/S slip

50008270-1075
Insert carrier assembly 10-3/4" in special 14" 500Ton E/S 
slip

Procedure

Procedure

Pipe 
size 

Body 
size

Slip set 
part 
number

Insert set 
part number

Number of 
inserts

4 1/2 5 ½ 13842-3 2168-16B-32 48

5 5 ½ 13842-2 2169-16B-32 48
5 ½ 5 ½ 13842-1 2170-48 48

6 5/8 7 5/8 13841-3 2632-24B-48 72

7 7 5/8 13841-2 2623-24B-48 72

7 5/8 7 5/8 13842-1 2633-72 72
8 5/8 9 5/8 13840-3 2640-32B-64 96

9 5/8 9 5/8 13840-1 2633-96 96

9 7/8 9 5/8 13840-2 2649-96 96
10 ¾ 11 3/4 13839-3 2640-40B-80 120

11 ¾ 11 3/4 13839-2 2637-120 120

11 7/8 11 3/4 13839-1 2651-120 120
12 11 3/4 71763-1 2651-120 120

12 ¾ 14 70734-7 2657-40B-80 120

13 3/8 14 70734-5 2636-40B-80 120
13 5/8 14 70734-3 2653-40B-80 120

14 14 70734-1 2635-120 120
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2. Remove dirt and grease from the CRT bowl and the back surface of the slips.Grease the 

back surface of the slips and the bowl 

3. Hoist the slip into place and install using the lower link pin assembly.

4. Repeat this for the remaining slips.

Determining pipe crushing loads

The maximum pipe weight which can be lifted safely with the FMS, equals the critical hook load 
of the pipe MINUS the applied power down force

F = ((Yp x A x K1) - (Phydr x 36.5)) / 2000 {short tons}

with:

K1 =  (1/ (1 + R x K2 / L + (R x K2 / L)2 ))

K2 = crushing load factor = 2.6

L = Length of slip contact (inch)

R = Outside radius of pipe (inch)

A = Cross sectional area of pipe (inch2)

Yp = Yield strength of pipe material (psi)

Phydr = Hydraulic supply pressure (psi)

WARNING: Do not use tool joint compound (pipe 
dope or anti seize compound) to lubricate.

Procedure

NOTE: No safety factor is taken into account for dynamic 
factors in this formula.

WARNING: This formula is a guide line. Pls. refer to the pipe 
manufacturer for detailed information.



Document number 50000880-MAN-001
Revision -
Page 75 of 142

5: Operation

www.nov.com

Operations prep
CRT fill-up tool dressing

1. Install the correct guide and seal. Use the VARCO change out tool pn#50008048-***

2. The cup-spacer is depending on the size of the pipe

Procedure

5

2

8

7

9

10

11

1
12

6

3

4

1. Mandrel

2. Upper spacer

3. Catch plate

4. Guide cone

5. Packer cup

6. Cup spacer 
Shown is 
10.75” and up

7. Top sleeve

8. Mud valve

9. Bottom 
sleeve assy

10.o-ring

11.o-ring

12. Lifting cap

All parts except 
the guide cone 
and packer cup 
are part of the 
fill up tool ass’y 
(see paragraph 
Parts)



Document number 50000880-MAN-001
Revision -
Page 76 of 142

5: Operation

www.nov.com

Operations prep.

Fac-tool 9-5/8” to 14”, see  Drawings DD-50008056 & DD-
50008057, DD-50008251-10 & 50008251-10 

1. Place the exchange tool on top of the casing in the drill floor while the slips are in the down 
position.

2. Measure the inside diameter of several casing joints in the rig yard to make sure guide 
cone & packer will fit.

NOTE: The guide cone diameter must be confirmed as being a 
clearance fit with the casing being run. Packer cup diameter 
must be confirmed as being an interferance fit with the casing 
being run. The spacers are supplied with the FAC-tool.

Part number Exchange tool Casing size

50008048-963 Change Out Tool 9-5/8

50008048-1075 Change Out Tool 10-3/4

50008048-1175 Change Out Tool 11-3/4

50008048-1338 Change Out Tool 13-3/8

Pipe Size overview for FUT 4.1/2" - 6.5/8" #50008253

Cone Number 50008237-***-**   -pipe/size - weight
Sorted to Pipe diameter
Cone dia's is equal to Smallest Drift Dia in a 3/8" Drift Range

Pipe 
Size 

Lbs/ft Drift 
dia

Coupling 
OD

Cone Dia Cone 
Partnumber

4.1/2" 26.5 3.115 5.311 3.115 50008237-450-26

4.1/2" 24.6 3.255 5.333 3.115 50008237-450-26

4.1/2" 21.6 3.375 5.3 3.115 50008237-450-26

4.1/2" 18.8/20 3.515 5.201 3.515 50008237-450-20

4.1/2"
16.6/
17.1

3.629 5.1 3.515 50008237-450-20

4.1/2" 15.1 3.701 5.118 3.515 50008237-450-20

4.1/2" 13.5 3.795 5 3.515 50008237-450-20

5.0" 34 3.375 5.238 3.115 50008237-450-26

5.0" 31.6 3.501 5.241 3.115 50008237-450-26

5.0" 29.2 3.625 5.244 3.515 50008237-450-20

5.0" 26.7 3.751 5.247 3.515 50008237-450-20

5.0" 24.1 3.875 5.806 3.515 50008237-450-20

5.0" 23.2 3.919 5.756 3.515 50008237-450-20

5.0" 21.4 4.001 5.756 3.965 50008237-550-36

5.0" 20.8 4.031 5.75 3.965 50008237-550-36

5.0" 18 4.151 5.63 3.965 50008237-550-36

5.0" 20.3 4.184 5.736 3.965 50008237-550-36

5.0" 15 4.283 5.587 3.965 50008237-550-36

5.0" 13 4.369 5.587 4.315 50008237-550-28

5.0" 11.5 4.435 5.563 4.315 50008237-550-28

5.1/2" 40.5 3.751 5.761 3.515 50008237-450-20

5.1/2" 38 3.875 5.851 3.515 50008237-450-20

5.1/2" 36.4 3.965 6.303 3.965 50008237-550-36

5.1/2" 35.3 4.001 5.767 3.965 50008237-550-36

5.1/2" 32.6 4.125 5.77 3.965 50008237-550-36



Document number 50000880-MAN-001
Revision -
Page 77 of 142

5: Operation

www.nov.com

Operations prep

Pipe Size overview for FUT 4.1/2" - 6.5/8" #50008253 CONT.

5.1/2" 32.3 4.151
6.201 
(6.45)

3.965 50008237-550-36

5.1/2" 29.7 4.251 5.74 (6.40) 3.965 50008237-550-36

5.1/2" 28.4 4.315 6.325 4.315 50008237-550-28

5.1/2" 26.8 4.375 6.26 4.315 50008237-550-28

5.1/2" 26 4.423 6.325 4.315 50008237-550-28

5.1/2" 23 4.545 6.15 4.315 50008237-550-28

5.1/2" 20 4.653 6.15 4.653 50008237-550-20

5.1/2" 17 4.767 6.075 4.653 50008237-550-20

5.1/2" 15.5 4.825 6.075 4.653 50008237-550-20

5.1/2" 14 4.887 6.05 4.653 50008237-550-20

Pipe Size overview for FUT 4.1/2" - 6.5/8" #50008253

Cone Number 50008237-***-**   -pipe/size - weight
Sorted to Pipe diameter
Cone dia's is equal to Smallest Drift Dia in a 3/8" Drift Range

Pipe 
Size 

Lbs/ft Drift 
dia

Coupl
ing 
OD

Cone 
Dia

Cone Partnumber

6.0" 20 5.227 7.413 5.126 50008237-663-43

6.5/8" 53.7 4.75 6.942 4.653 50008237-550-20

6.5/8" 50.4 4.876 6.946 4.653 50008237-550-20

6.5/8" 47.1 5 6.948 4.653 50008237-550-20

6.5/8" 43.7 5.126 6.951 5.126 50008237-663-43

6.5/8" 40.2 5.25 6.887 5.126 50008237-663-43

6.5/8" 36.7 5.376 6.921 5.126 50008237-663-43

6.5/8" 34.5/35 5.45 7.463 5.126 50008237-663-43

6.5/8" 33 5.5 6.768 5.126 50008237-663-43

6.5/8" 32 5.55 7.413 5.55 50008237-663-32

6.5/8" 28 5.666 7.413 5.55 50008237-663-32

6.5/8" 24 5.796 7.39 5.55 50008237-663-32

6.5/8" 23.2 5.845 7.413 5.55 50008237-663-32

6.5/8" 20 5.924 7.413 5.55 50008237-663-32
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Csg Size
OD. 

Csg Weight
Lbs/ft  or 
ppf (#)

Fill Up ( & 
Circulation 
Tool)
Applicable 
Tool for the 
Casing
Size & 
Weight 
Listed.

Guide Cone Thimble for
Packer Seal
Quote 1 Off  
per 
Casing OD 
when Appl.

Packer Seal 
(Quote 3 Off 
per 
requested 
CSG Size & 
Weight

Packer Seal
Change Out 
Tool

- Note for the 4.1/2" - 6.5/8" range, Each individual Guide Cone covers a 3/8" Dia range in ID of the casing. See DD-
50008253 for Casing to Guide Cone Cross-reference

5.1/2" 20.0# 50008253 50008237-550-20 N/A
N/A 4.1/2" - 6.5/
8" Fill-Up Only

N/A "C" Plate 
with the Fill-Up 
Tool. 

N/A the 7.0" - 
8.5/8"  MKII FAC 
Tool uses "C" 
Plate 
#50008256-4 

This Plate is part 
of the FAC

7.00" 23.0#

50
00

82
56

50008247-700-23

50
00

82
46

-7
00

50008246-700-
23

7.00" 26.0# 50008247-700-26
50008246-700-
26

7.00" 29.0# 50008247-700-29
50008246-700-
29

7.00" 32.0# 50008247-700-32
50008246-700-
32

7.00" 35.0# 50008247-700-35
50008246-700-
35

7.5/8" 24.0#

50
00

82
56

50008247-763-24

50
00

82
46

-7
00

7.5/8" 26.4# 50008247-763-26

7.5/8" 29.7# 50008247-763-29

7.5/8" 33.7# 50008247-763-33

7.5/8" 39.0# 50008247-763-39

7.5/8" 42.8# 50008247-763-42

7.5/8" 45.3# 50008247-763-45

7.5/8" 47.1# 50008247-763-47

7.5/8" 51.2# 50008247-763-51

7.5/8" 52.8# 50008247-763-52

7.5/8" 55.3# 50008247-763-55

7.5/8" 59.2# 50008247-763-59

7.5/8" 63.2# 50008247-763-63

7.5/8" 66.9# 50008247-763-66

7.5/8" 70.7# 50008247-763-70

8.5/8" Not yet Available  Tool Assembly
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9 5/8” - 14” type

1. Lower the tool until the guide cone is resting on the change out plate.

2. Depress buttons in guide cone and rotate 90° to release the cone from the mandrel (see 
above image). The guide and sleeve ass’y is free to rotate around the mandrel.

3. Slowly raise the tool whilst easing guide cone, spacer ring and packer cup of the mandrel

4. Raise the tool until the end of the mud valve is clear of the Packer cup.

5. Apply grease to the inside of the new cup & cone & spacer

CAUTION: While in the middle of a casing run, ensure the 
weight of Top Drive will not land on the change out plate. 
Keep a clearance of 1/2” for safety.

Grease nipple 
fill up tool

Mock up from pipe with 
change out plate
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6. Use the correct spacer

7. Position new guide cone, spacer and packer cup on change out plate.

8. Slowly lower the FAC-tool and stab the mud valve and mandrel through the new size 
component stack assembly.

9. Ensure that packer cup is in the uppermost position without excessive force being applied 
to the sub assembly.

10. Align the holes in the guide cone with the buttons on the mandrel.

11. Rotate the buttons 90° and ensure that all the buttons extend to their normal operating 
position.

CAUTION: The 9-5/8” size component stack up is not 
stable while stabbing. Take extra care.

NOTE: Guide cones manufactured from January 2007 
onwards have the spacer integrated into them. These 
cones are fully interchangeable with older FAC-tools.

Cup spacer 10 3/4” 
up to 14”

Cup spacer   
9 5/8” only

Packer cup
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Single joint elevator

The length of the slings are standard 15” (4.5 m)

1. Connect the slings with the shackles to the bottom of the body using the holes as shown in 
the next figure.

2. Do this after the CRT is installed on to the top drive.

WARNING: The load in the single joint elevator must 
not exceed 5 Short Tons, as this is the maximum load 
on the sling set connecting the SJX with the CRT-
body.

Procedure

CAUTION: Do not attach the single joint elevator to the 
bell guide or to the safety cable attachments.

Connect the cable to 
the body.
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Controls settings

The proper set up for certain casing size & types: Program make up torque curve (torque vs. 
time and vs. rpm’s).

For info see documentation of the used control system.

Pre-Operation procedure

1. Dress the tool for the casing size which is going to be run.

2. Load correct casing size make up program.

Camera, torch and batteries

1. Install the camera, torch and batteries

2. Ensure the batteries are charged

3. The available capacity period depends of the way the batteries are recharged, stored and 
the ambient temperature, see graph below. 

Procedure

Procedure

Procedure

Constant charge voltages for various
ambient temperatures.

Note:
For charge voltages > 2.4 V per cell
the charging current must be limited
to max. 0.4 A/Ah .

Recharging time in relation to initial
current up to 50%, 70% and 90%
charging state, charging voltage 2.4
V/cell.
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Torch in 
place holder, 
fixated with 
chattering.

Battery of 
camera / 
transmitter 
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CRT operation
Calibrating the torque logging system

1. Close BOP

1. CRT function check.

2. Pick up shoe-track with single joint suspended by CRT 

3. Lower the shoe-track into the FMS for 6 – 8 feet maximum.

4. Set the slips of the FMS

5. Lower the CRT over the top of the shoe-track until the CRT slips are set (automatically)

6. Latch a manual tong with line pull meter (load cell) onto the shoe-track.

7. Open the FMS-slips.

8. SYSTEM READY FOR TORQUE CALIBRATION

Running the shoe-track

1. After calibration, remove the manual tong. 

2. Lower the CRT until it’s bell guide is appr. 3-4 inches above the top-cover of the FMS.

3. While lowering the CRT remove the single joint elevator from the shoe track.

4. Set the FMS slips.

5. Open the CRT slips and hoist the CRT into the derrick.

6. While hoisting the CRT, pick up the next joint from the V-door using the single joint 
elevator.

7. While the next joint is suspended by the SJX, stab this joint into the top of the shoe-track.

8. On a floater; now engage manipulator arm to hold the joint vertical.

9. Lower the CRT over the top of the casing joint until the CRT slips are set.

10. Make up the casing connection using the Top Drive-motor. See procedure.

11. On a floater; now disengage & retract the manipulator arm.

12. Open the FMS slips.

13. Lower the CRT until the bell guide is 3 inches above the top cover of the FMS.

14. OPTIONAL: Start the fill-up procedure simultaneously as follows: 

15. Fill-up the joint _________pump strokes 

Procedure

Procedure

NOTE: It is advised to assemble the shoe track parts off the drill floor, e.g. on 
shore, in order to have at least suitable long (6 ft min) pup joints pre-made-up 
to the shoe, float collar, or any other special equipment in the casing string. 
Using the FMS and/or CRT is not possible when the parts are not long 
enough, and manual handling often leads to cross threading.
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Theory of making up the connection

Below figure for info only

NOTE: The procedure is applicable to the TDS 3&4 Top 
drive controls only. NO TTR controls.

CAUTION: The operator must understand the following: When spinning in with 20 
rpm at 10% torque, the rotation should visibly start slowing down before shouldering 
as a result of generated torque in the connection. When no visible slowing down 
occurs, the operator should decrease rotation to 5 rpm before the casing shoulders. 
Not doing so may result in over shoot due to inertia of the Top Drive System, 
damaging the thread. It is also advised to ensure slowing down rpm and increasing 
torque before the connections shoulders, as this is the only way one can be sure the 
connection will be made properly.

Phase 1: Manual cross threading detection with reduced motor Amps-limit.

Phase 2: Thread spin-in

Phase 3: Controlled Amps-limit ramp up during seal and shoulder make-up.

Phase 4: Short hold time at required make-up level of completed make-up.

Slow 
down and ramp 
up torque

10% of maximum M/U 
torque value
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Make up the connection

1. Set torque limit at ±at 10% of M/U value with “auto brake ON”

2. Increase speed to 10 rpm counter clockwise (CCW) until thread engages.

3. Reverse rotate direction switch.

4. Slowly turn casing (CW) for first 1 to 2 turns (beware cross-threading!)

5. Increase speed to 20 rpm max. (10 - 15 rpm on first joints)

6. Reduce speed to 5 rpm before the casing shoulders (observe visually).

7. Rotate until Top Drive stalls:

8. Ramp up the torque limit to the final Casing M/U value. Ramp up time: 3 – 4 seconds

9. After the casing stalls again, remain torque-ing for 2-3 seconds

10. Step down the torque limit and speed to 0 rpm

Making up the hanger

1. The thread of the hanger connection can be Left-Hand-Thread.

2. Making or breaking this connection requires little torque. When using the CRT the risk 
exists that one damages the existing hanger connection due to over torque.

3. In order to prevent this, one is advised to use a manual tong for making up the casing 
connection below the hanger connection.

4. When the hanger is through the FMS in the Rotary Support Table, it is possible to 
continuo using of the CRT as the FMS prevents any torque to be transferred into the 
hanger connection.

Procedure

NOTE: Straight spin-in is usually possible for premium 
casing.

WARNING: Do never stall for more than 5 seconds (to 
prevent motor damage)

CAUTION: Now check after running 5 stands of pipe by 
bleeding the compensator and check the ruler is NOT in 
red.

Procedure

NOTE: It is advised to assemble the hanger parts off the drill 
floor, e.g. on shore, in order to have at least suitable long (6 ft 
min) pup joints pre-made-up to the hanger. In order to ensure 
the proper stick-up length (ideally 60”) of the last landing joint, 
determine the exact length prior shipping the pipes for the job. 
Using the FMS and/or CRT is not possible when the parts are 
not long enough, and manual handling often leads to cross 
threading.
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Fill-Up Operation Procedure

Prior to fill up, the FAC tool is partially inserted into the casing so that there is sufficient 
clearance between the bottom of the packer cup and the top of the casing. Fill up can be carried 
out while the casing is stationary, or while the casing is being lowered into the hole.

Wear on the FAC-tool

Erosion

Erosion is never as a result of filling up but as a result of extended circulation at high pump rates 
(> 10bbl/min) with abrasive muds. It is recommended to use the mud saver for fill up and short 
periods of circulation. But for aggressive circulation better results (for hydraulic & pressure loss 
as well as erosion) are achieved with the mud saver removed. The internal parts of the mud 
valve are coated to resist abrasion but once the coating has been worn away erosion advances 
at an advanced rate. For limited circulation a repair scheme is available for the spring housing in 
the mud saver that inserts a sacrificial sleeve, this has to be checked / changed at the end of 
each job. 

Wear life for the spring assy and valve.

It depends on the type of circulating fluid, the circulating rate and the length of time for 
circulation.

The key is to identify the erosion when it first starts and repair or replace the spring housing 
before the erosion eats through the spring housing and affects the valve body. Ideally the valve 
should be stripped down and inspected after very job where fluids have been circulated.

A repair scheme for the spring housing is available that introduces a "sacrificial part" to reduce 
the cost of repairs, pn 50008053-4. Contact your local NOV-distributor.

CAUTION: Once the hanger is made up to the casing 
string, it is not possible to rotate the string as this will lead 
to unscrewing the hanger.

NOTE: Above procedure is not applicable on a floater as 
usually drill pipe is being used for the purpose.

Procedure

NOTE: To Prevent Spillage: Keep the fluid level down by 
0.5-1 joint (Below top of casing) in order to prevent 
overflow.

Choose from:

1) Circulation /w remote control

2) Circulation w/o remote control

3) Fill up /w remote control

4) Fill up w/o remote control
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Circulation

1. Set the switch on the CRT Torque frame in the required position.

2. Maximum allowable temperature 250° F (121° C) for short periods

3. Maximum tested cup pressure (circulating) 5,000 psi (34,473 KPa)

4. If anticipated flow rate is to be between 5 and 10 bbl/min – no redressing of the valve is 
required.

5. If anticipated flow rate is greater than 10 bbl/min – the mud valve should be removed to 
improve circulating hydraulics and reduce valve erosion.

6. Ensure that the mud supply line is opened and pressure is bled to zero prior to lowering 
tool.

Procedure

WARNING: Ensure that the casing is completely filled 
with fluid, prior to circulation, because any air pocket 
left at the top of the casing will be compressed when 
circulation begins. This would create a pressurized 
air pocket. 

WARNING: If the tool is removed prior to pressure 
bleeding to zero, personnel injury or equipment 
damage may occur

WARNING: Always stab the FAC, so that any derrick 
misalignment is compensated by the free length of 
the casing above the spider.

Choose from:

1) Circulation /w remote control

2) Circulation w/o remote control

3) Fill up /w remote control

4) Fill up w/o remote control
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Circulation mode procedures

Planned circulation (on next joint)
1. P/U and M/U joint as per normal procedure. 

2. Fill-up completely

3. Keep the FMS closed and check, (do not lower this joint)

4. Open CRT

5. P/U block approx. 4 ft (CRT-skate to clear casing coupling)

6. Set circulation switch to “ON”

7. Lower the CRT again over joint, continue to lower blocks slowly until the CRT set again 
(but now in circulation)

8. Check if CRT is set far enough over casing joint, so that cup is properly inserted into the 
joint to safely circulate without leakage/damage to FAC seal.

9. P/U block and open FMS

10. Increase pump pressure slowly to circulation pressure

11. RIH as per rig procedure for circulation

12. Set FMS-slips and check

13. After circulation wait ±15 seconds to bleed off mud-pressure in pipe

14. Open CRT

15. Slowly P/U blocks off the pipe.

16. Set circulation switch back to normal “fill-up mode” position

WARNING: When the tool is being used for 
circulation, beware of any hydraulic forces that may 
be created under high pressures. With this in mind, 
do not stand above or near the casing until all 
pressure has been relieved. Fill the casing as per 
procedure with mud prior to RIH.

CAUTION: When the tool is being lowered into the casing, 
ensure that the top drive does not come in contact with the 
casing coupling. The tool must never be lowered into the 
casing at floor level in case of misalignment of the derrick. 
This may cause damaged cones and / or seals.

Procedure

WARNING: Keep clear of the rig floor until all 
pressure has been relieved

WARNING: Never have the spider/slips set while 
circulating. Always have the weight of the string taken 
up by the CRT.



Document number 50000880-MAN-001
Revision -
Page 90 of 142

5: Operation

www.nov.com

Operation
Unplanned circulation

1. CRT has hold of string and joint is filled completely

2. Check if the joint is filled completely

3. Close FMS and check

4. Now carry out procedure as if it is “planned circulation” (start at item 5 of paragraph 
“planned circulation”).

Running a mixed string

If a mixed string is run (different casing sizes / types in a casing string) the size of the slips and 
sometimes the bottom guide, fill up tool guide cone and packer need to be changed out.

1. Place the CRT on top of the FMS OR on top of the adapter plate over well centre around 
the casing. The top of the joint needs to be about 5 ft (1.5 meter) above drill floor level.

2. Make sure that the SJX slings are free 

3. Disconnect the hydraulic hoses between the CRT body manifold and the CRT frame 
manifold (quick disconnects are located on top of body manifold)

4. Open the 2 twist locks from the CRT 

5. Adjust the pipe sensor fully out.

6. Rotate the torque frame 90 deg. Counter Clock Wise until the bajonet type connection 
between body and frame disconnects

7. Hoist the CRT upper part ca. 20ft (6m).

8. Then, if applicable, change out the FAC-size components. Place the VARCO change out 
tool for guide cone & packer on top of the casing joint with the correct base plate.

Lower the CRT upper part until the guide cone JUST touches the change out tool

Push and turn the fill up lock buttons.

Lift the CRT. If the cone & packer don’t come loose from the fill up tool shaft, use a mallet 
to loosen them.

Remove the guide cone & packer from the change out tool. Place the correct size of cone 
& packer on the tool with the correct spacer in between.

Lower the CRT until the cone & packer are at the right height (so that the buttons mate the 
holes in the cone). Turn the buttons and make sure all 4 buttons protrude correctly.

9. Lift the CRT to the level in order to be able to attach the body again.

10. Rotate the torque frame 45° Clock Wise.

11. Lock the twist locks.

12. Reconnect the hydraulic hoses 

13. Adjust the lower pipe sensor shoe in the correct location.

14. Lift the CRT and change out the SJX-elevator. 

15. Remove the adapter table.

16. Continue casing job as per rig procedure.

Procedure

Procedure
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Graphics running a standard mixed string

FMS375 &CRT body available. Change out of components connection is over well center (on-
line)

RIH Last joint of 9-5/8" set in FMS.
Remove SJ slings and shackles 
from CRT

P/U CRT and place floor
adapter plate

Place CRT on top of floor 
adapter. Keep CRT slips up! 
Disconnect hydraulics to CRT-body

Untwist CRT body from CRT
torque-frame and P/U torque-
frame

Exchange FAC-tool size 
components

Exchange insert carriers from
CRT to 10-3/4" (over well center)

CRT 9-5/8"

CRT/FMS
9-5/8"

1. 2. 3.

4. 5. 6.

CRT 9-5/8"

CRT 9-5/8"

CRT 9-5/8"

CRT/FMS
9-5/8"

CRT/FMS
9-5/8"

CRT/FMS
9-5/8"

CRT/FMS
9-5/8"

CRT/FMS
9-5/8"

Last joint
9-5/8"

Last joint
9-5/8"

Last joint
9-5/8"

Last joint
9-5/8"

Last joint
9-5/8"CRT from 9-5/8"

to 10-3/4"

Adapter plate

CRT 9-5/8"

TDS TDS TDS

TDS

TDS

TDS
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Re-connect CRT body to CRT-torque
frame
Re-connect hydraulics to CRT-body

P/U CRT and connect SJ-sling and
10-3/4" SJ elevator.  P/U first 10-3/4"
joint.

Stab first joint 10-3/4" and M/U

7. 8. 9.

10. 11. 12.

Last joint 
9-5/8"

Last joint 
9-5/8"

Last joint 
9-5/8"

CRT from 9-5/8"
to 10-3/4"

CRT/FMS
9-5/8"

CRT/FMS
9-5/8"

CRT/FMS
9-5/8"

First joint 10-3/4"

TDS

TDS

TDS TDS

TDS

CRT 10-3/4"

CRT 10-3/4"

CRT 10-3/4" CRT 10-3/4"

CRT 10-3/4"

First joint 10-3/4"

First joint 10-3/4" First joint 10-3/4"

Last joint 
9-5/8"

Last joint 
9-5/8"

First joint
10-3/4"

Adapter plate

Connection made

CRT/FMS
9-5/8"

Spider removed
from table
Prep for 10-3/4
(off-line) Connection made

FMS
10-3/4"

P/U string and remove FMS 9-5/8"
Reciprocate casing or circulate as 
required.

Place FMS into rotary
RIH first 10-3/4" joint

FMS
10-3/4"

Set first 10-3/4" joint into FMS
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Graphics alternative running mixed string

Back up CRT body & suitable controls for both CRT body and FMS375 available. Change out of 
size components connection is off well center (off-line)

1. 2. 3.

4. 5. 6.

Last joint of 9-5/8" connection made
back up CRT/FMS body dressed for
10-3/4"

P/U string with CRT.  Remove 
SJ-elevator sling. Remove FMS 9-5/8"
body from rotary. Start preparing 
FMS for 10-3/4" off-line.

RIH string 9-5/8"
with CRT and set
CRT body in 
rotary

Un-twist CRT
torque frame
and P/U

Exchange FAC
size components
and P/U

Set R/U adapter
on top of CRT in 
rotary. Place 
back-up CRT/FMS
 on top.

Back up
CRT/FMS
10-3/4"

Back up
CRT/FMS
10-3/4"

Back up
CRT/FMS
10-3/4"

Connection made

CRT
9-5/8"

CRT
9-5/8"

CRT/FMS
9-5/8"

CRT/FMS
9-5/8"

TDS TDS

TDSLast joint 
9-5/8"

CRT/FMS 9-5/8"

Spider removed
from table. Prep
for 10-3/4" (off-
line) 

CRT
9-5/8"

Last joint 
9-5/8"

TDS

TDS TDSTorque
frame

Torque
frame

Torque
frame

Back up
CRT/FMS
10-3/4"

Back up
CRT/FMS
10-3/4"

CRT/FMS
9-5/8"

CRT/FMS
9-5/8"

CRT/FMS
9-5/8"Back up

CRT/FMS
10-3/4"

Adapter plate

CRT
9-5/8"

CRT
9-5/8"

CRT
9-5/8"

Last joint 
9-5/8"

Last joint 
9-5/8"

Last joint 
9-5/8"
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Operation

Emergencies

In case of an emergency or in case the body can’t be lowered on the drill floor or RST (Rotary 
Table), carry out the following procedures in order to remove the CRT quickly from the drill floor..

Procedure

WARNING: The CRT-Compensator is not active 
during this operation, so closely watch decrease of 
hook-load.

7. 8. 9.

Lower CRT torque
frame and reconnect to
"back-up" body. Bring first joint
 10-3/4" to V-door

Stab first joint 10-3/4"
and M/U. 
FMS ready switched to 10-3/4"

Place 10-3/4" FMS
in rotary. Continue RIH 10-3/4"

First joint 
10-3/4"

Torque
frame

CRT/FMS
9-5/8"

Last joint 
9-5/8"

CRT
9-5/8"

Back up
CRT/FMS
10-3/4"

TDS

TDS

Adapter plate Adapter plate

Last joint 
9-5/8"

CRT
9-5/8"

CRT
10-3/4"

CRT
9-5/8"

First joint
10-3/4"

First joint
10-3/4" Connection made

on last joint 
9-5/8"

Back up
CRT/FMS
10-3/4"

Back up
CRT/FMS
10-3/4"

Torque
frame

TDS

CRT/FMS
switsched
to 10-3/4"
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Operation
Graphics emergency procedure

Emergency rig-down
- Start point is with casing stickup more than
  65 feet above floor. 
- Ensure CRT slips are fully up.
- Shut down CRT air and hydraulics

CRT Torque frame

CRT body

FMS

1. 2. 3.

TDS

TDS

CRT Torque frame

CRT body

FMS

If previous connection still above floor-level,
B/O last joint with casing/manual tongs and 
remove from floor.
Continue with normal R/D

Top Drive is supported 
on casing connection
via "catch-plate".

CRT body

TDS

FMS

Lower CRT with slips opened over the casing
stick up, untill TDS rests on casing
(observe decrease in hookload) 

FMS FMS FMS

CRT body
CRT body

CRT body

CRT Torque frame
CRT Torque frame

CRT Torque frame

TDS TDS TDS

Ruler
position

Leave links attached &  attach tuggers to 
CRT body lift swivel rings (4 off )

Lift CRT body and torque frame up until ruler
reads as shown
Remove links from CRT

Lower winches until CRT is stroked out.
Attach suiable double slings (6 tons minimum)
onto CRT link-ears and links.
Remove & stow all CRT air and hydraulic hoses.
P/U  TDS and B/O CRT shaft connection.

4. 5. 6.
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Operation

FMS

CRT body

7. 8.

9. 10.

CRT Torque frame

CRT Torque frame

CRT Torque frame

CRT Torque frame

CRT body

CRT body

CRT body

TDS

TDS

TDS TDS

Link grabber

CRT link grabber

Side-view
into 
derrick

Attach one end of double slings to lower
link-eyes, leave other ends free to attach to 
rig crane later.P/U TDS further and take care to 
guide links free of CRT link-grabber.

Lift TDS further up, make sure to run both
slings thru CRT-link-grabber.
Continue lifting untill slings are tight.

Attach remaining sling to rig-crane. Lift TDS 
further up to lift CRT free from casing stick-up. 
Leave crane sling free until CRT is completely 
free from casing.

Lift CRT completely free from casing
Take over CRT weight with crane.
Move CRt sideways
Lower CRT to floor
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Operation

Pulling casing (when NO pipe handler available)

1. Lower CRT over pipe (top of pipe appr. 6 ft above floor level, dep. on rig situation)

2. Set the CRT slips 

3. Open the FMS slips

4. POOH the casing string until the next casing coupling is appr. 6 ft above floor level

5. NOTE: Latch Single joint elevator to the casing

6. Set FMS slips. 

7. Break out connection using the Top Drive motor 

8. Start with speed setting of 20 RPM Counter Clockwise

9. Then ramp up torque limit until the connection breaks

10. Release slips CRT

11. Clamp mud bucket around pipe (if available)

12. Hoist Top Drive until the single joint picks up the loose joint.

13. Lay down the pipe

14. Start at 1.

Procedure

WARNING: Ensure that the threads are fully 
disengaged when starting to hoist the pipe

CAUTION: To avoid possible thread damage, increase air 
pressure to maximum pressure available.

CAUTION: Set CRT as high as possible on joint. I.e. DO 
NOT overshoot slips set point when stabbing CRT over 
next joint.

NOTE: It is recommended to have a back up tong on the 
casing collar to prevent breaking the wrong connection
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Operation
Pulling casing (when pipe handler available)

1. Lower CRT over pipe (top of pipe appr. 6 ft above floor level, dep. on rig situation)

2. Set the CRT slips 

3. Open the FMS slips

4. POOH the casing string until the next casing coupling is appr. 6 ft above floor level

5. Set FMS slips. 

6. Break out connection using the Top Drive motor

7. Start with speed setting of 20 RPM Counter Clockwise

8. Then ramp up torque limit until the connection breaks

9. Release slips CRT

10. Clamp mud bucket around pipe (if available)

11. Hoist Top Drive.

12. Start at 1.

Procedure

WARNING: Ensure that the threads are fully 
disengaged when starting to hoist the pipe

NOTE: It is recommended to have a back up tong on the 
casing collar to prevent breaking the wrong connection
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Rig down (R/D) 

This procedure describes in general terms the steps to be taken to R/D the CRT onto the top-
drive. Depending on local circumstances the exact order in which all this takes place may differ 
from this procedure.

If stick-up is up to 63” (1.6 meters) rig down as follows: FMS still in rotary.

1. Lower block until CRT is ~4 inches above FMS top cover

2. Close FMS and check

3. Open CRT.

4. P/U CRT until pipe skate above coupling

5. P/U CRT ~20 ft set transport skid over FMS.

6. Remove last pup-joint when possible

7. Switch off the hydraulic power supply to the CRT.

8. Set CRT into skid, slips CRT must remain open

9. Lower block until compensator is stroked in completely.

10. Disconnect CRT hoses from rotating head

11. Connect ph hoses to rotating head.

12. Remove links from CRT ears and close CRT link retainers again

13. Break CRT connection and spin out slowly.

14. P/U block. keep links clear of CRT upper link “grabber”

15. Lock CRT onto skid CRT.

16. Install slings to CRT skid 

17. Set CRT aside with crane.

If stick-up is over 63” (1.6 meters), rig down as follows

1. See emergency R/D

Procedure

NOTE: The minimum stick-up required for CRT = 56” (1.42 
meters) above cover.

NOTE: If the casing stick up is too large (>63” / > 1.6M), 
above procedure may not be possible. See Emergency R/
D and R/D CRT without skid. Place the CRT into the skid 
off well center.

Procedure

WARNING: Lift the CRT by the link ears ONLY. Lifting 
by other points is prohibited
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Operation
Graphics Rig Down

1. 2.

3. 4.

TDS

CRT torque 
frame

CRT body

TDS

TDS TDS

CRT torque 
frame

CRT torque 
frame

CRT torque 
frame

Ruler position

Adapter plate

FMS

- Stick-up = max. 63" above FMS cover
- Check ruler position
- Place adapter plate for stability and /
  or to reduce stick-up

- Remove links. remove&stow all hoses
- B/O shaft connection
- P/U TDS & guide links free of CRT
  link grabber

CRT body

CRT body

CRT body

CRT link 
grabber

Side view 
into derrick

FMS

- Attach double slings as shown
- Lift TDS further up, ensure to run both
  slings thru CRT-link grabber.
- Continue lifting until slings are tight

- Lift CRT completely free 
  from casing

- Take over CRT weight with crane
- Move CRT side ways
- Lower CRT to floor
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Operation

Graphics Rig Down with skid

- Rig down with skid:
- Start with last joint in FMS
- Place skid over well center, CRT slips are fully 
  up
- Shut down CRT air and hydraulics

- Place CRT into Skid
- Remove links from CRT link ears
- Remove and stow all CRT hoses
- B/O CRT shaft
- Attach suitable ling slings to lower link-eyes

FMS

Tail-in cable

SKID

Lift skid as shown
Use SJ shackles as 
lift point

CRT
body

CRT
torque
frame

TDS

TDS

FMS

SKID Ruler
position

1. 2.

3. 4.

FMS

SKID

FMS

SKID

CRT
body

CRT
body

CRT
torque
frame

CRT
torque
frame

CRT link grabber

CRT link grabber

Tail-out cable Tail-out cable

TDS

TDS

- P/U TDS until links are free
- Close skid around CRT
- Attach sling ends into CRT link-ears
- Make sure to run slings thru link grabber
- P/U TDS untill slings are tight
- Attach tail-out cable from winch

- P/U TDS further untill CRT & skid are free
  of casing
- Tail-out CRT & skid
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Post job maintenance filling up tool

1. Remove FILLING UP TOOL tool from CRT tool.

2. Remove guide cone, spacer and packer cup.

3. Remove catch plate, upper spacer & top sleeve.

4. Clean all components with a water blaster or similar, inside and out. 

5. Inspect all threads & check for deformation, damage etc.

6. Check packer & guide cones for deformation, cuts, abrasions & rubber degradation, 
especially around the sealing face of the cup, and on the inside sealing lip.

7. Check catch plate for damage.

8. If the buttons show signs of corrosion then the bottom sleeve assembly will have to be 
removed and cleaned. Care should be taken to ensure that the button springs are not 
damaged when removing the lower sleeve assy.

9. Grease catch plate via grease nipples.

10. Grease buttons via grease nipples.

11. Reassemble all components as required.

Fill up tool mud valve disassembly

1. Remove all grub screws.

2. Remove fill-up valve from the FILLING UP TOOL Tool (Left-hand thread). 

3. Remove the mule shoe (left-hand thread)

4. Insert the inner assembly tool into the upper end of the spring housing and engage the key 
on the end of this tool into the key way of the valve body. Screw the nut into the top end of 
the spring housing (left-hand thread) until the holes in this nut and the inner assembly tool 
line up. Place a ½” (12 mm) bolt or pin through the holes of these parts. 

5. Using a 1 3/8” end wrench, remove the valve from the valve body while holding a back up 
on the upper end of the inner assembly tool (right hand thread). 

6. Remove the valve seat, valve body, spring piston and spring assembly from the spring 
housing. 

7. Remove the check valve (ball) from the valve body.

8. Remove the spring assembly from the valve body.

9. Remove the spring piston from the valve body.

CAUTION: Always drain the CRT immediately after the 
casing run in order to prevent spillage and damage of the 
FAC tool

Procedure

NOTE: The valve, valve seat, and valve body are coated. 
The coating is brittle and can easily chip if dropped or 
struck. Care should be taken with these parts during 
disassembly.

Procedure
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10. Remove and check all seals and the check valve ball.

11. Clean and inspect all parts. Use spray gun equipped with pipe bore cleaner to clean the 
inside of the spring housing. 

12. Inspect the valve, valve body, and valve seat for signs of cracking, crazing, chipping, 
erosion, or wear. Discard the valve, valve body, or valve seat if there are any signs of 
erosion.

13. Inspect check valve sealing surfaces.

14. Inspect the upper end of the spring housing seal surface for wear, erosion or corrosion. 
Discard the spring housing if it is apparent that it has or will not provide a sealing surface 
for the spring piston. Ensure that inside of spring housing is clear of all debris. 

15. Carry out compression test on spring to ensure that it moves freely.
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Assembly
General safety

Before (dis)assembly of the CRT.

1. All tools are at hand

2. Hoisting equipment is available

3. Lifting equipment is suitable for handling heavy parts (crane, lifting bands, chains, eyes 
etc)

4. If the CRT is connected to a power unit, bleed the system prior to assembly / disassembly 
as follows:

Shut the valve in the Pressure line

Shut off the power unit

Give command <slips up> and <slips set> a number of times

Gve command <circulation mode> a number of times

Torques

Use the proper torque for assembly parts. Applying too much torque easily could damage 
cartridges. See the torque lists in this manual.

Required tools

For normal maintenance and repair, standard tools will be sufficient for all work. However, bigger 
size spanners may be required for hydraulic tubes 

NOTE: All images in this chapter are for info only. Please 
use the official drawings for reference

WARNING: Make sure that all hydraulic lines are 
isolated before any work is performed on the CRT.

WARNING: When working on the CRT, lock and tag 
the controls in order to prevent unexpected 
movement of the CRT.

WARNING: Do not weld on CRT or individual parts

NOTE: Prior to assembly or disassembly, clean the CRT 
thoroughly with a steam-cleaner in order to prevent the 
parts from getting contaminated with dirt, mud etc.

Procedure
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(Dis)-assembly hoist swivel ring

1. Always be sure threads on shank and receiving holes are clean, not damaged, and fit 
properly.

2. APPLY LOCKTITE NO. 243 TO THE THREAD.

3. Installation torque: 100 ft-lbs (136 Nm)

4. SWL hoist ring:  2,267 Kg (5,000 lbs)

5. After installation, always ensure free movement of link. The link should pivot 180º and 
swivel 360º. 

6. Ensure free movement of the bail. It should pivot 180° and swivel 360°.

(Dis)-assembly FAC-tool
Recommended grease

(Dis)-assembly fill up tool mandrel

1. Ensure the size components (packer cup, spacer and guide cone) are removed

2. Clamp the mud saver horizontally into a suitable clamp

3. Remove the lift cap (1) and catch plate (3)

4. Slide off the upper spacer (2)

5. Slide off the top sleeve assy (7)

6. Release the 4 buttons by depressing and turn 90°. 

7. Slide off the bottom sleeve carefully (9) in a rotating action to ease removal. 

8. When passing the changing diameter of the innder mandrel, the springs inside the 4  
button assemblies will release. Ensure don’t loose or damage them.

9. Remove the 3 grub screws on the connection by depressing and turn 90°.

10. Break the connection with the mud saver valve (LH-thread). Use the flat surface (X) as 
gripping area for the wrench.

11. Check condition of O-ring, grub-screws, buttons, sliding parts etc. Clean and lubricate 
prior to assembly.

WARNING: Loads may slip or fall if proper hoist ring 
assembly and lifting procedures are not used. A 
falling load may cause serious injury or death.

WARNING: Make sure there are no spacers (washers) 
used between bushing flange and the mounting 
surface

NOTE: Immerse all parts in Rust Veto 201, or equivalent 
until all parts are completely coated inside and out. 
Grease all o-rings and seals with Shell Durina or a similar 
grease. 

Procedure
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(Dis)-assembly fill up tool mud valve 

1. Fit o-ring (part #2-329 ) into the inner groove of the spring piston.

2. Fit o- ring (part # 2-337) into the outer groove of the spring piston.

3. Fit the upper end of the spring piston onto the valve body to the shoulder (o- ring will be 
near the top of the valve body).

4. Assemble the spring assembly into the spring housing being certain that the upper end of 
the spring assembly (spring end) is at the upper end of the spring housing.

5. Fit o- ring (part # 2-233) into the outer groove of the valve seat.

6. Place the upper end of the valve seat into the lower end of the spring housing.

7. Screw the mule shoe onto the lower end of the spring housing hand tight to hold the valve 
seat in place.

8. Place the valve body and spring piston assembly into the upper end of the spring housing 
and spring assembly.

9. Place the check ball into the lower end of the valve body.

10. Screw the valve onto the valve body hand tight.

11. Place the inner assembly tool into the upper end of the spring housing engaging the key 
on the end of this assembly tool into the keyway of the valve body. Screw the assembly 
tool nut into the upper end of the spring housing until the holes in the nut and inner 
assembly tool line up. Place a ½” (12 mm) bolt or pin into the holes of these parts.

12. Tighten the valve to the valve body with a 1-3/8" end wrench and tighten to 150 ft-lb (203 
Nm)  while holding back-up on the upper end of the inner assembly tool (right hand 
thread).

13. Tighten the muleshoe to the top sub to 1,500 ft-lb (2030 Nm) (left hand thread).

14. Fit Grub Screws.

1211345610

X

29 7 18

Procedure
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15. Repaint as necessary.

16. Re-grease all exposed threads and replace thread protectors.

For info only

Assembly tool 1 Assembly tool 2

Observe the 
LEFT HAND 
thread. Lubricate 

Fit the part onto 
the shaft
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Slide the shaft 
into the fill up tool

Fit the nut on the 
other side

Use the special 
tool on this side 
for locking the 
shaft
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Use a spanner to 
tighten the nut 
(RIGHT HAND 
THREAD)

Fit the end cap

Use a wrench to 
fit the end cap
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Lubricate the 
threat liberally

Fit the mule shoe

Use a wrench to 
tighten the mud 
saver valve
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(Dis)-assembly of the body

Follow the reverse order for disassembly of the CRT-body

1. Put the manifold into position on the CRT-body. Tighten the bolts and lock wire.

2. Use some liquid GASKET on the mounting surface of the block.

3. Lower the 4 cylinders into the mounting holes

4. Fit the outer bolts, but do not tighten yet.

5. Fit the 2 body-hinge pins.

6. Position the 2 body halves in the CRT-body load test fixture as outlined in figure. 

7. If no such arrangement can be made, position both halves on a flat machined 
surface.

Procedure No. 1

NOTE: A concrete floor does NOT provide sufficient 
flatness.

WARNING: Align the cylinders properly, preferably by 
using the cylinder installation tool pn 50000080-4, as 
not properly aligned cylinders will lead to failure and 
equipment damage during usage.

Finally secure the 
hexon screws

Aligning the body
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8. Ensure the CRT-body bore is clean

9. Fit the special assembly tool pn#50000080-4 in the remaining “inside” holes of the 
cylinder-flanges

10. Drive the assembly tool down with a mallet into the upper clamping cone, until it stops 
“wobbling”. The cylinders are now centered.

11. Check the spacing between the alignment tool and the clamping cone. The clearance 
should be equal or nil measured over the circumference. Use a thin caliper.

12. Tighten and torque the outer bolts with 185-205 ft-lbs (250 - 275 Nm) and lock wire.

13. Remove the special assembly tool

14. Fit the “inside” bolts, tighten and torque with 185-205 ft-lbs (250 - 275 Nm) and lock wire.

15. Remove the CRT-body from the load test fixture, remove the removable hinge pin and 
split the bowl

16. Finalize the assembly except the leveling beams.

17. Close the CRT and position it back in the load test fixture

18. Raise the clinder pistons hydraulically with minimum hydraulic pressure.

19. Assemble the levelling beams. They should drop gently over the 4 cylinder rods.

20. Fit the nuts by hand. Do not torque.

21. With the levelling beam down and without pressure in the system torque the levelling 
beam nuts with 760-900 ft-lbs (1,030 - 1,220 Nm) and secure them with cotterpins.

22. Assemble the leveling beam pins and fit a slips set.

23. Let the slips engage an appropriate piece of casing pipe. 

24. Check easy (dis) assembly of the levelling beam pins with the levelling beam in the up and 
down positions. Adjust if necessary.

25. Check the position of the levelling beam indicator valve. The valve must be activated 
when the back of the slips is in the 9.5° taper and the teeth on the inserts are about to 
contact the pipe.

CAUTION: If it is necessary to rotate the piston rods to 
locate into the leveling beam always rotate clockwise and 
without hydraulic pressure in the system. This is to 
prevent any failing of the secured piston units.
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26. Remove the pipe and the slips.

27. Finally pressurize (2,500 psi - 17,200 KPa) and function test the unit for 5 minutes with the 
cylinders fully extended and then fully extracted.

Checking cylinder alignment of an existing CRT-body.

1. Check all hydraulic lines and connections for signs of wear or leaks.

2. Ensure the leveling beams are in top position

3. Remove the removable hinge pin and the leveling beams.

4. Remove the cylinder inner mounting bolts. Leave the outer bolts in place

5. Position the CRT-body in the load test fixture or on a flat machined surface.

6. Ensure the CRT-body bore is clean

7. Fit the special assembly tool pn#50000080-4 in the remaining “inside” holes of the 
cylinder-flanges. When it doesn’t fit, loosen the outer cylinder bolts and start with step 9 of 
procedure No. 1. 

8. Check for even spacing or non-clearance between tool cone and body upper clamping 
cone.  When an uneven clearance is detected, loosen the outer cylinder bolts and start 
with step 9 of procedure No. 1.

9. Check that plate rests on 4 cylinder flanges evenly and does not wobble. When it wobbles 
there is probably also uneven clearance. Again, loosen the outer cylinder bolts and start 
with step 9 of procedure No. 1.

10. Now start with step 18 of procedure No. 1.  

Dis-assembly torque frame
Change out of main shaft

1. Fit lift cap to main shaft (1)

2. Ensure FAC-tool grub screws are removed from CRT main shaft (2)

3. Pick up weight from shaft. Do NOT lift yet.

4. Remove shaft retainer clamp (3). 

Procedure No. 2

CAUTION: If it is necessary to rotate the piston rods to 
locate into the leveling beam always rotate clockwise and 
without hydraulic pressure in the system. This is to 
prevent any failing of the secured piston units.

Procedure

CAUTION: Ensure the clamp is not dropped while 
loosening (22 Lbs - 10Kg). Watch out the main shaft while 
removing the clamp. It may sag. 
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5. Lift out the main shaft.

Change out compensator spring assy

1. Ensure the CRT is in rest position (compensator fully stroked in)

2. Loosen up lower spring bracket bolts

3. Remove the lower retainer bolts from the spring bracket (4 plc)

4. Attached a suitable lifting sling around the tube of the compensator spring assy

5. Remove the 2 bolts (5/8”) per compensator spring assy

6. Pull out the compensator spring assy from the lower brackets

7. Now lift and remove the compensator spring assy

Procedure

CAUTION: The compensator spring assy is heavy (69 Lbs 
- 31 KG)

WARNING: Do not take the compensator spring assy 
apart. The spring inside is pre-tensioned and requires 
special tools for (dis)-assembly. Please contact Varco 
for guidance.

13

2
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Change out pipe sensor.

1. Support the torqframe in order to be able to remove the stationary hinge pin of the pipe 
sensor assy  

2. Ensure the tilting plate is removed.

3. Lock the hoist ring in it’s upper position

4. Remove 5 hydraulic hoses from the pipe sensor

5. Remove removable hinge pin (1).

6. Attached a 1/2” eyebolt to the hole (2) on top of the sensor block

7. Support the pipe sensor assy with the overhead crane

8. Drive out cross pins from stationary hinge pin

9. Remove stationary hinge pin (upwards)

Procedure

WARNING: Ensure the CRT torqueframe is stable and 
supported properly before attempting to carry out any 
work, as the torque frame is top-heavy.

3

1

2
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Change out pneumatic compensator

1. Ensure the main shaft is removed

1. Ensure the compensator spring assy’s are removed

2. Remove the locking plates (1 & 2).  (2 plc) 

3. Remove the 8 bellow retainer ring bolts (covered by locking plates 1)

4. Remove the uppper compensator support plate

5. Remove the lower bellow retainer ring  

6. Remove the rubber bellow

7. Attach two eye bolts in the INNER tube of the pneumatic compensator cylinder

8. Attach two appropriate lifting slings to the eye-bolts. Pick up the weight without lifting.

9. Remove the tubing to the compensator

10. Remove the 8 pneumatic compensator bolts

11. Lift the compensator from the torque frame

CAUTION: The sensor block is heavy 50 kg (110 Lbs)

Procedure

WARNING: Do not lift the pneumatic compensator at 
the outer barrel. The inner part may drop

2. Sensor block threaded 
hole

1. Removable 
hinge pin
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Change out splined ring

1. All above described items must have been removed

2. Remove all bolts of the lower flange 

3. Use the 3 threaded holes to press out the splined ring of it’s mounting surface

4. Be aware of the 2 torque pins. They are a light press fit inside the torque frame and spline 
ring. They  may not come out easily. There is no need for removing from the torque frame 
by force if not damaged. 

Change out hoist ring

1. Remove above described parts. There is no need to remove the main-shaft (ex. link 
grabber), pneumatic compensator cylinder and the splined ring

2. Pick up the weight of the hoist ring

3. Fully turn out the hex. screws till they touch the oval cover rings.

4. Lower the hoist ring untill seated

5. Remove the lock pins and keys.

6. There are holes located inside the torque frame to enable one to drive out the lock pins.

7. Lift the hoist ring.

8. Rotate the hoist ring 90° and lift it off the torque frame completely. 

NOTE: It is advised to prevent the inadvertant separations 
of the inner barrel from the outer piston barrel by 
mounting two bolts with large washer in the outer barrel 
(bottom side).

Procedure

Procedure

1

2

In this image mainshaft, compensator spring assy's 
are visible (must be removed)
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Trouble shooting
Prior to trouble shooting a problematic CRT

P. Check that Pressure is between 1,800 and 2,500 Psi (12,410 - 17,200 KPa) at the inlet of the 
manifold and air pressure between  70 and 150 Psi (480 - 1,030 KPa)

C. Check that all hoses and quick disconnects are properly.

O. Check whether Oil leakage is visible at manifold blocks, Quick Disconnects or hoses.

L. Check Lubrication status of tool.

NOTE: When problems occur, carry out the following 
checks according the PCOL-rule. 

WARNING: Make sure that all hydraulic lines are 
disconnected and the ball valve is closed before ANY 
work is carried out on the CRT

NOTE: When problems cannot be solved please contact 
an authorized Varco BJ repair facility

NOTE: See drawings 50008200-20 sheet 1 & 2 for trouble 
shooting. See also drawings 50008200(-)TDS-SBE page 1 
to 3 and 50008200(-)TDS-RLA page 1 to 3
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Graphics trouble shooting operation RIH/POOH

Page 1 of  5 

RIH / POOH 

START

- Pick up first joint from V-door 
using SJL elevator. 

- Hoist joint into derrick. 
- Lower first joint into spider using 

SJL.
- Set spider slips. 
- Open SJL. 

- Pick up next joint from V-door 
using SJL 

- Hoist joint into derrick. 
- Stab joint using SJL. 

- Lower CRT over joint until slips 
automatically set. 

- Always stay in fill-up mode prior 
to making up the connection. 

- Never go into circulation mode 
prior to filling up the casing. 

- Start make-up sequence. 
- Turn  1.25 turn REV. 
- Turn FWD to make up 

connection.

Make-up verification 
- no cross threading 
- no thread damage 
- No overtorquing

Repeat make-up 
Or
Replace joint 

Spin out 
(No downcount 
on joiont 
number). 

Repeat

False

Replace

A

True

Stall out 
0.1 to 3 sec 

B

C
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Page 2 of  5 

E

- Lower CRT over string.
CRT slips will set 
automatically. 

Slips set 
signal will 
come ON 
again after 
falling OFF 
when laying 
back previous 
joint.

Downcount
Jointnumber 
By 1. 

Yes

No

Start
spinning
inPOOH next 

joint?

Yes

No

  END

Circulate
during pulling 
string?

Yes

No

Trigger
circulate 
button

Rotate during 
pulling string? 

Close SJL 
around
string.

- Spin out. 
- Beware of SJL 

lifting slings. 

- Set spider slips. 
- Transfer weight 

from CRT to 
spider.

- Hoist CRT until SJL 
picks up joint. 

- Lower CRT and lay 
back joint through V-
door using SJL. 

- Open SJL. 

- Open CRT slips. 
- Command slips to 

“armed to close”. 

If applicable: 

- Stop spinning. 
- Stop circulating. 
- Wait for mud pressure to bleed 

down.

Hoist string into derrick. 



Document number 50000880-MAN-001
Revision -
Page 122 of 142

7: Trouble shooting

www.nov.com

Page 3 of  5 

D

- Set spider slips. 
- Transfer weight from 

CRT to spider. 
- Open SJL elevator. 

- Release CRT slips. 
- Command slips to 

“armed to close”. 

Run next 
joint?

Yes

No

Close SJL 
around next 
joint in V-door. 

A

  END 

Stop spinning if applicable. 

- Stop circulating if 
applicable. 

- Wait for mud pressure to 
bleed down. 

Got stuck during 
lowering casing. 

Stop filling up if applicable. 

Yes

No

E

Start circulating if not circulating yet. 

- Release CRT slips. 
- P/U CRt To reset Pipe sensor & Hydr 
- Command slips to “armed to close”. 
- Trigger Circulation button. 
- Lower CRT further over string until slips 

set in circulation mode. 
- Start circulating. 

Start spinning in if not yet spinning in. 

Got loose when 
pulling on casing 
string.

 END Yes

No

Being able to pass 
downhole bridge 
when lowering 
string again.

No

Yes
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Page 4 of  5 

B

Stall out time 
was more than 
1 second 

Logging

Upcount
Jointnumber 
By 1. 

Circulation
needed

Yes

No

Fill-up
casing first 

- Release CRT slips. 
- P/U CRT to reset Pipe Sensor & 

Hydraulics
- Command slips to “armed to close”. 
- Trigger Circulation button. 
- Lower CRT over string until slips 

set in circulation mode. 
- Start circulating. 

- Pick up weight with CRT. 
- Release spider slips. 
- If not in circulation  mode, start 

filling up casing. 

Yes

Yes

No

No

Rotate casing 
when lowering 
string into hole?

Start spinning 
in

D

Lower
casing
into hole 
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Page 5 of  5 

B C

A

A

Box damaged 
also

No

Yes

- Hoist CRT until SJL 
picks up joint. 

- Lower CRT and lay 
back joint through V-
door using SJL. 

- Open SJL. 

Spin out 

- Lower CRT over string.
CRT slips will set 
automatically. 

Downcount
Jointnumber 
By 1. 

B

- Raise spider slips. 
- Hoist string into derrick. 
- Close SJL around upper joint 
- Set spider slips. 

Slips set 
signal will 
come ON 
again after 
falling OFF 
when laying 
back previous 
joint.

- Release CRT slips. 
- Hoist CRT until SJL 

picks up joint. 
- Lower CRT and lay 

back joint through V-
door using SJL. 

- Open SJL. 
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Appendixes
One year spare parts

One year spares kit p/n 50008200-11

Item 
No

Qty Partnumber Description

1 2 944515-2 5/8” shackle,  bolt type

2 4 50008017-500 Wear block link grabber 500t link
3 2 50008018 Link grabber torque pin

4 4 50308-C Hex jam nut ½”unc

5 4 50608-32-C Flat head cap screw ½”unc 4.00”long
6 4 979485-13 SS lockwasher 13mm acc. din 432

7 1 50008170 Pipe sensor valve

8 2 50008170-1 Pipe sensor valve plunger
9 2 50008171 Ball, sensor valve

10 8 50167-30-P04 Socket head cap screw m5x30mm

11 5 56557-6-6-S Elbow 45degr, 9/16”unf “o”ring to –6jic
12 2 30107236-1AN Sequence valve sun scca-lan

13 4 50167-90-P04 Socket head cap screw m5x90mm

14 3 979798-1 Gauge connect mev20 m16*2 – 7/16”unf
15 2 55909-4-4 Male quick connect fd45 #4

16 2 55908-4-4 Female quick connect fd45 #4

17 1 55909-6-6 Male quick connect fd45 #6
18 1 55908-6-6 Female quick connect fd45 #6

19 2 55909-8-8 Male quick connect fd45 #8

20 3 55908-8-8 Female quick connect fd45 #8
21 1 55909-12-12 Male quick connect fd45 #12

22 1 55908-12-12 Female quick connect fd45 #12

23 2 55915-4 Dust cap plastic #4
24 1 55915-6 Dust cap plastic #6

25 2 55915-8 Dust cap plastic #8

26 1 50008490 Hose T1 connection
27 2 50008491 Hose PS connection

28 2 50008492 Hose A3 connection

29 2 50008493 Hose A4 connection

30 1 912374-1 Safety lock pin sensor
31 4 979771-2220 Plain bearing 22x25-20mm

32 4 979771-1815 Plain bearing 18x20-15mm

33 6 979771-4030 plain bearing 40x44-30mm
34 8 51222-06-12 Pin spiral ss ¼” – 1.5” long

35 2 59000240 Compression spring d-292-a

36 1 59000241 Compression spring d-291
37 1 59000057-320 Dirt scraper compensator cyl.

38 1 59000058-29320 Guide strip compensator cyl.

39 1 59000058-29380 Guide strip compensator cyl.
40 1 59000059-81 Seal, barrel 380mm dia

41 1 59000060-81 Seal, piston 320mm dia

42 1 59000338 Air manifold package
43 4 50803-R-C Washer # 10

44 1 50514-C Nut 7/8”-9 UNC
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One year spares kit p/n 50008200-11 CONT.
45 1 50008205-1 Assy lock screw FAC tool
46 1 51403-16-S Cotter pin 3/16”

47 3 50167-45-P04 Socket head cap screw m5x45mm

48 3 50167-70-P04 Socket head cap screw m5x70mm
49 1 979849-4 Air gauge 0-150psi 

50 3 980018-4 Gauge connector mev20 - -4 jic swivel

51 1 980017-4 Gauge connector bsp ¼” – m16-2 swivel
52 1 203261 Link block bolt

53 1 50008494 Hose B3 connection

54 50008495 1/2” hose ZD up & down
55 2 200938 Upper link pin fms

56 2 200939-1 Lower link pin assy, fms

57 2 200936-11 Levelling beam pin assy, fms
58 2 200960 Levelling beam nut, fms

59 1 980473-2 Hoist swivel adb, 5000lbs

60 1 980473-10 Hoist swivel adb, 2250lbs
61 2 200973-1 3/8” hose assy, j8-j8-9.3/8” long

62 1 980312-14 ¼”  hose assy,  j6-j45 6 14” long

63 1 59901006-53 ¼” hose assy, j45s6 – j45s6 53” long 
64 2 50008235-11 Seal kit  cylinder

65 1 979504-1 Connector 1-1/16"-12 o-ring/ ¾"-14 nptf 

66 1 979504-2 Connector 1-1/16"-12 o-ring/ ½"-14 nptf
67 4 7887 Lynch pin ½”

68 4 7903 Pull loop.

69 1 50008026-15 Safety cable bell guide
70 2 944515-2 5/8” shackle,  bolt type

71 1 50008384 Hose 1/2” Cyl B to Cyl SAE-100R2A-8-J90S-J90S-H1

72 1 50008384 Hose 1/2” Cyl B4C to Cyl SAE-100R2A-8-J90S-J90S-H13
73 1 50008384 Hose 3/8” Ux to DV1 SAE-100R2A-6-JS-J4SS-H41
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Commissioning spares
Commissioning spares kit p/n 50008200-12

ITEM# QTY PARTNUMBER DESCRIPTION
1 1 55909-12-12 male hydr. quick connect ¾” fd-45

2 1 55909-8-8 male hydr. quick connect ½” fd-45

3 1 979504-1 connector 1-1/16"-12 o-ring/ ¾"-14 nptf 
4 1 979504-2 connector 1-1/16"-12 o-ring/ ½"-14 nptf

5 4 7887 lynch pin ½”

6 4 7903 pull loop.
7 1 50008026-15 safety cable bell guide

8 2 944515-2 5/8” shackle,  bolt type

9 3 55908-8-8 valved coupler, qck disc./int pipe
10 1 55909-6-6 valved nipple, qck disc./int pipe

11 1 55908-6-6 valved coupler, qck disc. int pipe

12 2 55909-4-4 valved nipple, qck disc./int pipe
13 2 55908-4-4 valved coupler, qck disc. int pipe

14 1 55908-12-12 valved coupler, qck disc. int pipe

15 4 50008017-500 wear block link grabber 500ton link
16 4 50308-C nut, hex-jam (unc-2b)

17 4 50608-32-C screw, cap-flat head (unc-2a)

18 3 979798-1 pressure gauge connector
19 4 979485-13 lock washer s.s. din 432-13-a2

20 1 979849-4 pressure gauge 0-150 psi

21 1 980018-4 pressure gauge connector
22 2 50008031 screw 1/2” UNC for compensator

23 1 59000122 silencer, exhaust, G 1/4”, BSP#4, BSP-4
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VARCO partnumbers BJS fac tools.  
9-5/8” – 14” MKII FAC Tool

Varco Assy. number 50008251-10 (2006 version).

 Full Spares Kit (incl. Mud valve Spares); # 50008251-11

 Service Tools; # 50008251-12

7” – 8.5/8” MKII FAC Tool

Varco Assy. number 50008256-10 (2006 version)

 Full Spares Kit (incl. Mud valve Spares); # 50008256-11

 Service Tools;                 # 50008251-12

Varco Number Description Qty/Assy
50008251-2 Mandrel 9.5/8” –14” 1

50008251-3 Upper Spacer 1
50008251-1 Catch Plate 9.5/8”-14” 2003 1

50008251-1075 10.3/4” &UP Spacer 1

50008251-963 9.5/8” Spacer 1
50008054 Top Sleeve Assy 1

50008054-1 Top Sleeve 1

51300-250-B  “O” Ring 1
50008053-20 Mud Saver Valve 1

50008055 Bottom Sleeve Assy 1

50008055-1 Bottom Sleeve 1
50008055-2 Button Assembly 4

50008058 Lift Cap 1

51300-337-B “O” Ring 1
51300-348-B “O” Ring 1

Varco Number Description Qty/Assy
50008256-2 Mandrel 7” MKII FAC 1

50008256-3 Sleeve, Spacer MKII FAC 1

50008256-4 “C” Plate 7” MKII FAC 1

50008256-5 SUB, Mud Valve. MKII FAC 1
50008252-1 Catch Plate 7” Tool 2003 1

50008053-20 Mud Saver Valve 1

50008058 Lift Cap 1
51300-231-B “O” Ring 1

51300-337-B “O” Ring 1

51300-348-B “O” Ring 1
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4.1/2” – 6.5/8” Varco Tool FUT

Varco Assy. number 50008253. (2005 version).

Full Spares Kit ; # 50008253-11
This Tool has NO Mud-saver valve, so no special service tools required.

Spare Part Kits and General Numbers.
Spare parts KIT MUD Saver Valve 50008053-11

Full Spare Parts KIT MKII FAC 7” - 8.5/8” 50008256-11

Full Spare Parts KIT VARCO FUT 4.1/2” -6.5/8” 

50008253-11 

Varco Number Description Qty/Assy 
50008253-2 Mandrel 4.1/2” – 6.5/8” FUT 1 
50008252-3 Guide Cone Sub 1 

50008253-4 Centralizing Shaft 1 

50008058 Lift Cap 1 
50008253-5 4.1/2” Tool C-Plate 1 

51300-134-B “O” Ring 2 

51300-348-B “O” Ring 1 
979628-8-8 Grubb Screw M8 x 8 4 

Varco Number Description Qty/KIT

50008053-11 Spares Mud Saver Assy
51300-233-B “O” Ring 1

51300-329-B “O” Ring 1
51300-337-B “O” Ring 2

50008053-8 ¾” Plastic Ball 1

Varco Number Description Qty/KIT

50008256-11 Spare parts & Seal Kit
50008053-11 Spares Mud Saver Assy 1

51300-231-B “O” Ring 2

51300-337-B “O” Ring 2

51300-348-B “O” Ring 2
979628-8-8 Grubb Screw M8 x 8 8

Varco Number Description Qty/KIT 
50008253-11 Spare parts Kit

   51300-134-B “O” Ring 2
   51300-348-B “O” Ring 1

   979628-8-8 Grubb Screw M8 x 8 4 
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Full Spare Parts KIT MKII FAC 9.5/8” – 14” 50008251-11

MUD valve Service Tools (Inner and Outer) 50008251-12

Mud Saver Valve, Varco Part-number 50008053-20.

Seal Kit; (incl. Valve) # 50008053-11

Service Tools;           # 50008251-12

Varco Number Description Qty/KIT

50008251-11 Spare parts & Seal Kit
   50008053-11 Spares Mud Saver Assy 1

   50008055-2 Button Assy FAC Tool 4
   51300-250-B “O” Ring 2

   51300-337-B “O” Ring 2

   51300-348-B “O” Ring 2
   979628-8-8 Grubb Screw M8 x 8 8

Varco Number Description Qty/KIT
50008251-12 Inner & Outer Service Tools 1

Item No. Varco Number Description Qty/Assy
1 9792628-8-8 Grubb Screw M8x8 4

2 50008053-21 Housing, short 1
3 50008053-5 Spring Piston. 1

4 50008053-4 Spring ass’y 1

5 50008053-6 Valve Body 1
6 50008053-42 Erosion sleeve 1

7 50008053-7 Valve 1

8 50008053-3 Valve Seat. 1
9 50008053-2 Mule Shoe. 1

10 50008053-8 3/4” Plastic Ball 1

11 51300-233-B “O” Ring 1

12 51300-329-B “O” Ring 1
13 51300-337-B “O” Ring 1
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Torque values (US) for bolts 

Tensile Strength = 120,000 psi to 1” dia. Proof Strength = 85,000 psi

Tensile Strength = 120,000 psi to 1” dia. Proof Strength = 85,000 psi

Bolts Lubricated with Light 
Machine Oil

Bolts lubricated with Anti-
seize compound

Grade 8 Grade 8

Dia. Threads 
per inch

Min. 
Torque
(ft lb)

Max.
Torque
(ft lb)

Clamp 
force
(lb)

Min. 
Torque
(ft lb)

Max.
Torque
(ft lb)

Clamp 
force
(lb)

Coarse Thread Series, UNC

1/4” 20 11.4 12.6 2860 8.6 9.5 2860
5/16” 18 24 26 3720 17.8 19.7 3720

3/8” 16 43 47 7000 32 35 7000

7/16” 14 67 74 9550 50 55 9550
1/2” 13 105 116 12750 78 87 12750

9/16” 12 143 158 16100 107 118 16100

5/8” 11 209 231 20350 157 173 20350
3/4” 10 361 399 30100 271 299 30100

7/8” 9 570 630 41600 428 473 41600

1” 8 855 945 54500 641 709 54400
1 1/8” 7 1216 1344 68700 912 1008 68700

1 1/4” 7 1729 1911 87200 1297 1433 87200

1 3/8” 6 2261 2499 104000 1696 1874 104000
1 1/2” 6 3002 3318 126500 2252 2489 126500

Bolts Lubricated with Light 
Machine Oil

Bolts lubricated with Anti-
seize compound

Grade 8 Grade 8

Dia. Threads 
per inch

Min. 
Torque
(ft lb)

Max.
Torque
(ft lb)

Clamp 
force
(lb)

Min. 
Torque
(ft lb)

Max.
Torque
(ft lb)

Clamp 
force
(lb)

Fine Thread Series, UNF

1/4” 28 13.3189 14.7 3280 10 11 3280

5/16” 24 24 26 5220 17.8 19.7 5220
3/8” 24 48 53 7900 36 39 7900

7/16” 20 76 84 10700 57 63 10700

1/2” 20 114 126 14400 86 95 14400
9/16” 18 162 179 18250 121 134 18250

5/8” 18 228 252 23000 171 189 23000

3/4” 16 399 441 33600 299 331 33600
7/8” 14 627 693 45800 470 520 45800

1” 14 950 1050 59700 713 788 59700

1 1/8” 12 1368 1512 77000 1026 1134 77000
1 1/4” 12 1900 2100 96600 1425 1565 96600

1 3/8” 12 2584 2856 118400 1938 2142 118400

1 1/2” 12 3382 3738 142200 2537 2804 142200
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Torque values (metric) for bolts

Bolts Lubricated with Light 
Machine Oil

Bolts lubricated with Anti-
seize compound

Grade 8 Grade 8

Dia
meter

Threads 
per inch

Min. 
Torque
(Nm)

Max.
Torque
(Nm)

Clamp 
force
(N)

Min. 
Torque
(Nm)

Max.
Torque
(Nm)

Clamp 
force
(N)

Coarse Thread Series, UNC
1/4” 20 15.5 17.14 12870 11.7 12.9 12870

5/16” 18 32.6 35.4 16740 24.2 26.8 16740

3/8” 16 58.5 64 32500 43.5 47.6 31500
7/16” 14 91.1 100.6 42980 68 92.5 42980

1/2” 13 143 158 57380 106 118 57380

9/16” 12 195 215 72450 145.5 160 72450
5/8” 11 284 314 91580 213.5 235 91580

3/4” 10 491 542 135450 368 407 135450

7/8” 9 775 857 187200 582 643 187200
1” 8 1163 1285 245250 872 965 245250

1 1/8” 7 1654 1828 309150 1240 1370 309150

1 1/4” 7 2351 2598 382400 1764 1949 392400
1 3/8” 6 3075 3398 468000 2306 2549 468000

1 1/2” 6 4082 4512 569250 3062 3385 569250

Bolts Lubricated with Light 
Machine Oil

Bolts lubricated with Anti-
seize compound

Grade 8 Grade 8

Dia
meter

Threads 
per inch

Min. 
Torque
(Nm)

Max.
Torque
(Nm)

Clamp 
force
(N)

Min. 
Torque
(Nm)

Max.
Torque
(Nm)

Clamp 
force
(N)

Fine Thread Series, UNF

1/4” 28 18.1 20 14760 13.6 15 14760
5/16” 24 32.6 35 23490 24.2 26.8 23490

3/8” 24 65.3 72 35550 49 53 35550

7/16” 20 103 114 48150 77.5 86 48150
1/2” 20 155 171 64800 117 129 64800

9/16” 18 220 239 82130 165 182 82130

5/8” 18 310 343 103500 232 257 103500
3/4” 16 542 600 151200 406 450 151200

7/8” 14 853 943 206100 639 707 206100

1” 14 1292 1428 268650 970 1071 268650
1 1/8” 12 1860 2056 346500 1396 1542 346500

1 1/4” 12 2584 2856 434700 1938 2128 434700

1 3/8” 12 3514 3884 532800 2635 2913 532800
1 1/2” 12 4599 5083 639900 3450 3813 639900
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Summary of risk assessment 
Ref Identified potential hazard Probable consequence/

injury
Corrective actions Risk

PERSONNAL

1 Squeezing hand, finger or foot by 
CRT during installation

Fractures

Handle the CRT with 2 persons, 1 at the body side and one 
opposite, having their hands on the lower circular section 
(where it is crimped on the cable) of the swage socket of the 
lifting sling. It is to be considered to provide this preferred 
gripping section with rubber gripping pads (or such) indicating 
that this is a safe gripping area. Still beware of lowering CRT 
on foot. Wear personal safety equipment

6

2
Get jammed between the 2 body 
halves while opening or closing 
body halves

Fracture of fingers/hand/ limps

Follow up rig procedures / Read manual / Follow training 
Indicate safe gripping area on lower section of lifting slings. 
Presence of warning label indicating pinch points on CRT top 
cover. 

6

3
Sharp corners may cause cuts, for 
example while lifting slips. Injury of body parts. Wear personal safety equipment 5

4 Breaking of lifting sling. Loss / fractures of body parts

While pulling up the CRT out of the RST with the 4 way lifting 
sling it is required to unlock the rotary table lock. Not doing so 
will cause the 4 way lifting sling to break prior to the breaking 
of the rotary table locks. The breaking cables might injure the 
drilling crew.

5

5 Pinching fingers between body and 
door, while opening door Fractures of fingers and hand Follow up rig procedures / Read manual / Follow training

Indicate safe gripping area on lower section of lifting slings. 5

6
Feet placed above the hole when 
the CRT is lowered into the rotary 
table

Cut of feet Follow up rig procedures / Read manual / Follow training 3

7
Get fingers/hand jammed between 
body and cover plate/torque frame 
while fitting parts

Fractures of fingers/hand

Follow up rig procedures / Read manual / Follow training
Indicate safe gripping area on lower section of lifting slings
Presence of warning shield indicating pinch points on CRT top 
cover.

5

8 Injury of fingers, hand
Follow up rig procedures / Read manual / Follow training
While changing slips, tool should stand with body/door 
opened and hydraulically disconnected?

5

9 Hydraulics Injection of oil into or through the 
body

Hose gets damaged by wrong hoisting procedure
Hoses have a burst pressure of 5.5 x working pressure.
The possible damage of hoses by wrong hoisting procedures 
is as far as possible reduced by using quick disconnects. 
External hoses should be disconnected at all times when 
hoisting tool.

7

10 Grabbed by the hoses, fractures 
and bruises Follow up rig procedures / Read manual / Follow training 5

11
Unable to talk to each other 
because of the noise on the rig 
floor

Misunderstan dings and failures
On the rig floor it is very noisy so that it is difficult to 
communicate by talk. This can lead to miss- understanding. 
Varco recommends the driller to be the operator of the CRT.

4

12 Installing/removing of the insert 
carriers by manual force Excessive effort

During installing/removing the insert carriers with manual 
force this can apply excessive effort to the human body. 
Tugger line must be used.

5

13 Casing jobs are monotonous Carelessness during the job
The danger exists of carelessness during the jobs. This is 
hard to avoid and therefore the CRT should be operated by 
instructed people only.

5

Ref Identified potential hazard Probable consequence/
injury

Corrective actions Risk

14

Not reading the manual / not being 
instructed, may result in hazardous 
situations when described 
procedures are not carried out 
properly

Several injuries possible

This may result in hazardous situations because dictated 
procedures are not carried out properly. Every CRT will have 
to be supplied with instructions for safe operation. These 
instructions must be written in accordance with the 
requirements of the Machinery Directive. Information 
regarding hazardous events, consequences and procedures 
for rigging up, assembly, operating, maintenance, inspection, 
trouble shooting and repair of the CRT are written and 
emphasized in the operations manual.

11

HARDWARE

15 Slips stick in hole due to failing 
lubrication Not able to lift slips. Rig down time Carry out lubrication: 

Follow up rig procedures / Read manual / Follow training 5
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Ref Identified potential hazard Probable consequence/
injury

Corrective actions Risk

16 Breaking link pin Slip falls into well
Carry out Inspection. Follow up rig procedures / Read manual 
/ Follow training 3

17 Failing leveling beam assembly Bending cylinder rods Carry out Inspection. Follow up rig procedures / Read manual 
/ Follow training

3

18 Breaking link assy Slip falls into well
Carry out Inspection. Follow up rig procedures / Read manual 
/ Follow training

3

19
Missing hinch clip pins on slip 
hanger pins. Slip falls into well

Carry out Inspection. Follow up rig procedures / Read manual 
/ Follow training 3

20 Missing warning labels Not understanding dangers of CRT Carry out Inspection. Follow up rig procedures / Read manual 
/ Follow training

3

21 Failing hoist swivel rings Falling/swinging CRT
Carry out Inspection. Follow up rig procedures / Read manual 
/ Follow training

5

22
Cable of lifting sling moves freely 
around hitting crew members

Carry out Inspection. Follow up rig procedures / Read manual 
/ Follow training 5

23 Loose parts like bolts/nuts Parts falling down the well Carry out Inspection. Follow up rig procedures / Read manual 
/ Follow training 3

24 Missing/loose guide retainer bolts
Guide will not guide properly, 
damage to pipes.
Loosing guide into well?

Carry out Inspection. Follow up rig procedures / Read manual 
/ Follow training 3

OPERATION / HYDRAULICS

25 Malfunctioning / failing of 
hydraulics Malfunctioning of CRT Carry out Inspection. Follow up rig procedures / Read manual 

/ Follow training 4

26 Failing hydraulic connectors Spilling large qty hydraulic fluid Carry out Inspection. Follow up rig procedures / Read manual 
/ Follow training 4

27 Setting slips on tool joint. Setting at wrong moment, 
damaging joints

This a very unlikely event, and detectable. Working: pressure 
gauge is showing low pressure in slips down hose when set 
on coupling. Only when set properly on pipe, then pressure 
jumps up to system pressure. Interlocking rquired.

7

28 Setting whilst exchanging slips Fractures Follow up rig procedures / Read manual / Follow training
Disconnect hydraulics prior to any slip change. 7

29 Slips rise with pipe in hole Loosing string This is only possible during running first few joints in hole.  
Interlocking required 5

30 Slips stuck with pipe in CRT

CRT cannot be released from pipe, 
possibly positioned high in derrick -
-> people need to be raised by 
tugger line to correct tool. Rig down 
time

Undefined failure of hydraulics or lubrication issue. Manifold 
blocks are factory pressure tested before assembly 3

32 Slips do not move after command Rig down time Undefined failure of hydraulics or lubrication issue. Manifold 
blocks are factory pressure tested before assembly 3

33 Breaking hose Slips do not move after command Carry out Inspection. Follow up rig procedures / Read manual 
/ Follow training 

34 Dirt/contamination in hydraulic 
system

ANY of above events may take 
place. 

Check filters / hydraulic system. Follow up rig procedures / 
Read manual / Follow training 6

COMPONENTS

35 Treaded ends on cylinder rods 
break off due to fatigue.

Cylinders + leveling beam not 
correctly lined out according to 
mounting instructions in CRT 
manual -->leveling beam nuts/rod 
ends break off --> heavy parts fall 
down on rig floor.

After assembly seal cylinder bolts and leveling beam nuts not 
only with lockwire (which is replacable) but also with wax seal. 4

35
Leveling beam down position 
detection valve mechanically fails / 
pedestal breaks off.

Tool does not sequence to high 
clamping pressure --> no "slips set" 
signal on upstream pressure switch 
+ slips may tangentailly slip on pipe 
when absence of signal is ignored. 
No risk of parts falling down due to 
lockwiring / parts attached to 
hoses.

Carry out Inspection. Follow up rig procedures / Read manual 
/ Follow training Interlocking 4

36 Bell guide bolts fail / were not 
properly fastened

Heavy parts may fall down on rig 
floor Securing bell guide with safety cables 4

37 Counter-clockwise-twistlock-lock 
fails due to high impact

Body disengages from torque 
frame while turning CCW --> hoses 
shear and slip clamping force is 
released --> body slides down 
along pipe until dropped on floor.

Carry out Inspection. Follow up rig procedures / Read manual 
/ Follow training 4

38 Counter-clockwise-twistlock-lock 
fails due to improper engagement

Body disengages from torque 
frame while turning CCW --> hoses 
shear and slip clamping force is 
released --> body slides down 
along pipe until dropped on floor.

Secondary lock must be in place. Carry out Inspection. Follow 
up rig procedures / Read manual / Follow training 8
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Ref Identified potential hazard Probable consequence/
injury

Corrective actions Risk

39 Link ear retainer bolts fail

Links are kicked out and disengage 
from link ears --> links will swing 
out due to rotation of tool. Tool not 
expected to fall down, because 
attached to TDS main shaft. Heavy 
damage of compensator to be 
expected (max load on 
compensator before break = appr.  
100 T)

Carry out Inspection. Follow up rig procedures / Read manual 
/ Follow training 5

40
Rotation locks between T-frame 
and hoist ring fail.

Links not driven to rotate --> links 
may twist due to friction of rotating 
head --> failure of rotating head 
parts or link grabber on CRT.

Lock on hoist ring strong enough to support load and have 
second lock as backup.Carry out Inspection. Follow up rig 
procedures / Read manual / Follow training

4

41
Parts breaking off due to pipe 
impact Parts falling down on rig floor. Secondary retention, impact proof design 4

42 Pipe sensor support fails

Pipe sensor is pushed away from 
pipe without detecting pipe --> slips 
do not set --> possible thread 
damage to pipe due to impact with 
catch plate

Ensure sensor is fixed properly to torque frame. Carry out 
Inspection. Follow up rig procedures / Read manual / Follow 
training

5

43 Compensator clamp fails due to 
improper engagement

Loss of compensator function --> 
full weight transferred to links --> 
thread damage to pipe + clamp 
falling down.

Clamp is secured by 2 bolts. Carry out Inspection. Follow up 
rig procedures / Read manual / Follow training 7

44
Seals on compensator fail / wear 
out and/or compensator springs 
fatigue.

Loss of compensator function --> 
full weight transferred to links --> 
thread damage to pipe.

Check required compensator pressure falls within operational 
limits. Carry out Inspection. Follow up rig procedures / Read 
manual / Follow training

3

45 Bell guide needs to be mounted 
underneith heavy body

CRT body falling on person when 
not properly supported Caution needs to be taken when doing so. 3

46
Uncommon way of assembly of T-
frame to body due to bayonet 
design.

Risk of trapping/ injuring fingers 
during assembly.

Follow up rig procedures / Read manual / Follow training 3

47 Handling of all heavy components. Personal injury due to falling 
objects. Follow up rig procedures / Read manual / Follow training 6

48
High pressure oil leaks and / or 
unexpected component 
movements

Eye damage or risk of trapping/ 
injuring fingers during assembly / 
pressure testing.

Train personnel to never work on tools when connected to 
power supply. Beware of trapped energy sources such like 
accomulators or cylinders with external loading.

9

49 Closing body halves Risk of trapping/ injuring fingers 
during assembly. Follow up rig procedures / Read manual / Follow training 3

50 Overhead hoisting of heavy 
equipment.

Falling objects --> causing serious 
or even fatal injuries.

Use lifting points. Use special handling equipment.Follow up 
rig procedures / Read manual / Follow training 6

51 Mounting lift plugs on top of main 
shaft

Climbing onto tool required to 
mount lift plug --> risk of falling or 
sliding

Avoid to climb onto tool. Follow up rig procedures / Read 
manual / Follow training 6

52 Damaging male / female thread 
due to tilting over or cocking.

Fill-up up tool becomes unusable. 
Tool might fall on foot. Use mounting standard for fill-up tool. 7

53 Connecting hoses to wrong ports

Malfunctioning of tool, unexpected 
movement of components --> 
personal injury and/or damage of 
tool.

Each hose must be provided with its own unique coupling. 3

54 Release of fluid / energy at 
disconnecting

Eye injuries and/or inadvertent 
movement of components--> 
personal injuries

Pressure gauges on tool are already provided. Follow up rig 
procedures / Read manual / Follow training 3

55 Adjustments might be out of reach
Need to climb onto the tool to make 
adjustments --> risk of sliding / 
falling

Avoid to climb onto tool. Follow up rig procedures / Read 
manual / Follow training 6

56 Handling, assembly and 
disassembly of heavy links. Pinching fingers

Proper pre-installation investigation allows use of standard 
drilling links in combination with CRT. In that case no link 
changeout is required.

5

57 Slip changes during casing run 
(mixed string).

Handling of heavy equipment in 
narrow space. Need to split and 
open body halves.

Use insert carriers.  Follow up rig procedures / Read manual / 
Follow training 5

58

Loosing parts / dangerous situation 
while sensor position re-adjustment 
during casing run (rare handling, 
because mixed strings usually 
have same coupling OD).

Hands-on operation on tool on rig 
floor, probably over open hole.

Assure adjustment is possible with no loose parts. Follow up 
rig procedures / Read manual / Follow training 3
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A possible division in acceptability of safety-levels is:

1 - 4 risk low

5 - 7 risk medium high

8 -10 risk high

11 - 14 risk very high

Conclusion:

In general, crew must:

Wear personal safety protection like safety glasses, hard hat etc

Follow instructions as stated in the manual

Have knowledge of rig procedures

Must have been instructed for safe use of the CRT

Ensure interlocking between CRT and Rotary Slips is in working order

Ref Identified potential hazard Probable consequence/
injury

Corrective actions Risk

59

Loosing parts while exchanging of 
size components over open hole. 
Mostly needed in case of packer 
damage. Mixed strings have 
usually same ID.

Handling has been eased because 
special exchange toold have been 
designed. No handling of heavy 
parts involved.

Follow up rig procedures / Read manual / Follow training 3

60
Overtorqing casing connection 
during manual make-up

Heavy equipment damage + 
unusual equipment handling 
(tripping out joint and removing 
through v-door).

Provide manual end-stop on torque-throttle on TDS controls --
> mechanically limitting maximum applyable torque. 6

61 Srapping hoses  and service loops 
in derrick while rotating with CRT

Heavy equipment damage + 
possibility of objects falling on rig 
floor.

Check clearance during rig-up procedure. 3

62

Injury of persons on rig floor 
because blocks (if mounted) are 
protruding from outer body 
contour.

Personal injury Remove blocks prior to standard operation of CRT. Only 
assemble in case assembly in rotary table is needed.

63 Rotating at too high speed during 
manual operation.

Parts breaking off tool due to high 
radial forces --> parts flying through 
derrick and falling on drill floor.

Provide manual end-stop on speed-throttle on TDS controls --
> Mechanically limitting maximum applyable speed. 6

64 Lowering tool at too high speed 
during stabbing of joint Joint thread damage Only proper training of operator can avoid this kind of failure. 

Follow up rig procedures / Read manual / Follow training 5

65

Lowering tool at too high speed 
during lowering over next joint. 
Pipe jams against catch plate and/
or goes inadvertently in circulation 
mode.

Joint thread damage or well 
damage due to pumping air 
bubbles down the string

Only proper training of operator can avoid this kind of failure. 
Follow up rig procedures / Read manual / Follow training 5

66 Manual tailing of joint during 
stabbing

Pinching fingers during manual 
tailing.

Always use additional stabbing guides while manually tailing, 
or use automated pipe handling equipment. 5
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ATEX-relevant test
A CRT-body was subject to a temperature test. The cycle-time was 2 minutes.

                                                         

Conclusion Temperature Test

The maximum reached temperature is 31.5°C (88.7°F) on the CRT-manifold and 29°C (84°F) on 
the seal of the cylinder. The HPU temperature was at that time 44.5°C (112°F). 
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Storage, transport & decommissioning.
Storage

When the CRT is not being used for a longer period then 3 days the following steps should be 
carried out:

Remove the slips.

Clean CRT and slips.

Grease CRT and slips as described in checklist lubrication.

Grease all blank parts.

Use an extreme pressure, multi-purpose, lithium based grease of No. 1 or No. 2 
consistency and multi grade motor oil.

Clean and cap hydraulic Quick Disconnect Couplings.

Recommended rust preventative (slushing compound) for bare metal surfaces: Kendall 
Grade 5(GE-D6C6A1) or equivalent.

The temperature of storage should be between -20°C (-4°F) and +40°C (104°C)

Humidity during storage should not exceed 70%

Store the CRT in a dry room with sufficient ventilation

Transport
Lift the CRT by the dedicated lifting points (see lifting prooedures) only.

The best way of transporting the CRT is in its original skid or crate. 

Scrapping
The tool contains hydraulic fluids, grease, aluminum, steel, rubbers, plastic and several 
assembled components from undefined consistency or mixtures. The tool can be 
contaminated with mud.

When the tool is taken out of permanent service it is recommended to disassemble the 
tool in a place where drainage for waste fluids is possible. 

Hydraulic fluids, mud and grease are unsafe when in contact with the skin. Always wear 
gloves and safety goggles when disassemble the tool.

Remove all quick-disconnects, hoses, cylinders and manifold block and bleed of hydraulic 
oil.

Clean the tool with a steam cleaner.

Carry of to proper place for final storage or destruction.
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Drawings + Test procedures
Test procedures

Drawings

PSEL-number Description
PSEL-0006 Pre installation sheet CRT

TSEL 0151 Inspection criteria for CRT body
TSEL-0150 Inspection criteria torque frame

TSEL-0152 Inspection criteria CRT500 Final Assembly

TSEL-0154 Field commissioning and instruction

Number Description
- CRT part number overview

50008005 Compensator assembly
50008065 Compensator retainer assembly

50008315 Link grabber assembly 350, 500 & 750 T links

50008021 Suspension sling set (5 ton)
DD-50008253 Fill Up Tool 4-1/2” - 6-5/8”

50008253 Fill Up Tool 4-1/2” - 6-5/8”

DD-50008200-2 Assembly CRT Double Rod BX interface
50008200-2 CRT Double Rod BX interface

DD-50008210-30 Assembly CRT Double Rod BX interface

50008210-30 CRT Double Rod BX interface
DD-50008208-20 Assembly CRT body

50008208-20 CRT body 

50008300 Cover plate assembly
50008200-20 Diagram CRT on BX-controls

50008448 Pipe sensor assembly

50008449-1 CRT Pipe sensor manifold
50008160-1 Position unit pipe detector

50008150-1 Compensator spring assy

50008430 Ass’y CRT manifold, BX controls

50008375 Ass’y manifold double rod cylinder
50008397 Ass’y 2 2 way cam valve FC10/NC combined

50008422 Assembly hydraulic manifold bracket CRT500

50008438 Lamp bracket ass’y complete
50008436-1 Ass’y quick connector block

50008222 Removable hinge pin assy CRT

50008222-1 Assy, hinge pin extension CRT
50008205-1 FAC Tool lock screw Assy

50008259 FAC tool stand

DD-50008251-10 FAC Tool 9 5/8” - 14”
50008251-10 FAC Tool 9 5/8” - 14”

DD-50008256-10 FAC Tool 7” - 8 5/8”

50008256-10 FAC Tool 7” - 8 5/8”
50008247 7in-MKII FAC Tool GUIDE CONES

DD-50008056 MKII redress kits

DD-50008057 MKII Guide cones
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Number Description
50008365 Lock cover assy CRT body
50008280-1 Insert carrier slips assy 14” 500 T E/S

50008270-1 Insert carrier assy 14 E/S

50008270-3 Insert carrier assy 14” E/S
50008319 Skid assembly

DD-50008319 Skid dimensional drawing

DD-50008319-1 Skid dimensional drawing
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Customer Contacts  
 
 
Customer Project manager    :_____________________________________________ 
 
Rig Phone Number  : _____________________________________________ 
 
Rig Fax Number  : _____________________________________________ 
 
Rig E-mail address  : _____________________________________________ 
 
 
 
Name Rig Manager (OIM) : _____________________________________________ 
 
Name Tool Pusher  : _____________________________________________ 
 
Name Rig Maintenance 
Supervisor   : _____________________________________________ 
 
Name Company man  : _____________________________________________ 
 
Other    : _____________________________________________ 
 
Casing Company  : _____________________________________________ 
 
 
 

 

Purpose of Document; 
This document describes the Survey for the CRT Mechanical Top-drive/Rig interface only. 
It is to be used when the info from the CRT Rig questionnaire (PSEL-0008) is insufficient to 
determine the CRT installation Package. 
For all Electrical and Controls Survey items refer to PSEL-0010. 
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 TDS Mechanical Data 
TDS Brand and Model : ___________________________________ 
 
Varco DC models 
    TDS-3 
    TDS-3S 
    TDS-4 
    TDS-4S 
    TDS-5 
    TDS-6S  
    TDS-7 
    IDS-1 
Varco AC models 
    TDS-8SA 
    TDS-9SA 
    TDS-11SA  
    TDS-1000SA  
    IDS-4A  
    OTHER 
 
TDS Identification Numbers*: ___________________________________ 
 

: ___________________________________ 
 
Solid Body Elevator (SBE) or Rotating Link Adapter (RLA) Hoisting Capacity: ________ Short Tons 
 
SBE Torque Arrestor part-number and Qty  ____________________       _________ off 
 
Pipe Handler Type and Identification Numbers*:: _________________________________ 
   Pipe handler 
   � PH-50   
   � PH-60d   
   � PH-75    
   � PH-85    
   � PH-100  
   � Other; ___________________________________________ 
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“AC”-top drive: 
 
 
Measuring Procedure; 
 
 
Measure distance “A” from RLA bail rest to bottom shoulder of lower IBOP with the RLA “Lift-Port” 
 (if any) de-activated (de-pressurized). 
 

 ________________inch 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A
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 “DC”-top drive: 
 
 
Measuring Procedure; 
 
 
Measure distance “A” from SBE bail rest to bottom shoulder of lower IBOP with distance “B” 
pressed solid; (e.g. during Tripping when there is sufficient Hook-load to pull the SBE on it’s landing 
collar.) 
 

 ________________inch (A) 
 
Measure Torque Arrestor extension in this position; _____________ Inch.(B) 
 
If not possible to measure with hook load, drop SBE on landing collar by releasing torque arrestors. 
 
 

A

B
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Pipe-Handler Data: 

IBOP Lower connection & OD:   6 5/8 API reg.           OD ____________Inch. 

       7 5/8 API reg            OD ____________Inch. 

       __________________((OOtthheerr))    OODD  ________________________IInncchh.. 
 
Saver Sub Data: 
Provide Data of saver sub that will be used prior and after the CRT run (discuss with customer; Varco 
recommends to take saver sub off. If decided otherwise, it is the Customer’s responsibility to maintain (Log) correct stack up length for 

CRT-use. Explain to customer correct length X-O-sub is critical). 
 

 Lower Connection,  Saver Sub OD and Saver Sub Length. 

     ___________.  OD __________Inch.  Length _______Inch. 
 
Min. and Max. Clamping Dia. Pipe Handler:    ___________  _  _________Inch. 
Pipe-Handler Bell-Guide ID (what size is it dressed for?) _______________________Inch. 
Vertical distance from lower IBOP shoulder to  
lower edge Pipe-Handler Bell-Guide     _______________________Inch. 
 
List data of (H2S) seal in the lower IBOP (if any) that may conflict with CRT shaft adapter?  
 
______________________________________________________ 
 
Auto return cylinder on Varco 7 & 10 port rotating head. 
a) Are any modifications made? If YES, carry on with b)*. 
b) Connection(s) on Ports Auto Retract Cylinder on rotating head (make sketch or picture if possible). 
Check the type (JIC or NPT) and size and number of hoses connected to each port: 
Provide pictures of area around Auto Retract Cylinder. 
 
Piston side: ____________________________________________________ 
 
Rod side: _______________________________________________________ 
 
 
 
* = List as many identification numbers as possible, like part number, serial number, configuration 
number, drawing numbers etcetera. 
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Sketch of port location and numbering (bottom view) 500 T, 7 ports Varco 
Make (Detail) pictures of rotating head! (Especially around Motor alignment Cylinder) 
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TDS Rotating Head Data: 
Numbers of ports on Rotating Head:________ 
 
Hydraulic schematic drawing number(s):________________________ 
Make copies of drawings, especially when modifications to the original hydraulic schematic were 
made on the rig. If it is impossible to determine the correct data during the survey, ask the tool-
pusher and rig mechanic to fill out this form at a later point during survey. 
Port data: 
 

Port # 
( ID ) 

Medium 
(Air or Hydraulics) 

Function 
(i.e. IBOP close) 

Port thread size and port type. 
(i.e. SAE-“O”-Ring or BSP etc.) 

A1 
 

   

A2 
 

   

A3 
 

   

A4 
 

   

A5 
 

   

H1 
 

   

H2 
 

   

H3 
 

   

S1 
 

   

S2 
 

   

 
If not Varco TDS, provide similar views of rotating head as above 
.
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Sketch of port location and numbering (bottom view) 650 T, 10 ports Varco 
Make (Detail) pictures of rotating head! (Especially around Motor alignment Cylinder) 
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Sketch of port location and numbering (rear view),  10 ports Varco. 
Make (Detail) pictures of rotating head! ( Especially around RLA Motor ) 
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TDS Hydraulics Data 
 
Provide HPU-details (especially when remote hydraulic supply is provided (i.e. through service loop): 
 
Pressure/flow rate: ______________________________________________ 
 
Brand/type: ____________________________________________________ 
 
Confirm pressure at pipe handler  : _____________________Psi 
 

TDS Pneumatics Data 
Confirm rig air pressure   : _____________________Psi 
 
Required Pneumatic Conditioning on Top drive (filter, lubricator, water separator) available? 
        Filter 
        Lubricator 
        Water-separator 
TDS – Torque Calibration 
Date of last TDS Torque Calibration: __________________ 
 
TDS Torque Calibration Method: ________________________________________________ 
 
___________________________________________________________________________ 
 
Add Copy of latest Torque calibration report. 
 
TDS – Well Centre Alignment 
 
Confirm alignment center top drive corresponds to center alignment Rotary Table: 
 
Misalignment in X-direction: _______________ inch 
 
Misalignment in Y-direction: _______________ inch 
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CRT Clearance Data 
 
Confirm TDS-rail set back and rail spacing dimension: ______________-_______________ 
 
The outside radius of the CRT is 23.5”. To determine if the CRT doesn’t collide with 
TDS-track(s) or service loops, check the following: 

• Distance between well centre and TDS tracks > 23.5”?  Yes 
   No 

• Distance between well centre and service loops > 23.5”?  Yes 
   No 

 
Verify alignment of TDS over vertical travel required for casing run. Maximum misalignment at floor 
level = 1/4”  
When in doubt: Do rails require to be surveyed by rig builder? 

         Yes 
  No 

Bails Data 
 
Please only list the data of the bails that are selected to run the CRT with. 
Only 500Ton 144” or 180” bails are normally used. Actual bail length may differ slightly compared  
to standard bail lengths. (In some cases 132” Bails or longer than 180” may be possible) 
 
Bail Rating: ________ Short Tons 
 
Actual Bail Length, to be measured, from contact area to contact area!: ________ inch 
 
Bail Brand and Type: _________________ 
 
Link-Tilt Mechanism. 
 
Verify whether Link-Tilt mechanism clears Service Loops and other derrick equipment when  
the TDS spins the Pipe Handler around. 
Note Do this check at various heights in the derrick. 
If not possible make note that Link-Tilt is to be removed prior to the CRT run. ________OK 
Verify link-Tilt can be properly locked in it’s most inward position.   ________OK 
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Rotary Table Dimensions. 
During R/U the CRT is best placed into the Rotary-Table to ease handling 
and aligning of CRT with Top-Drive. (The CRT elevator Body has a 37.5” National configuration) 
 
Rotary Table Size and Configuration _______________________________ 
 
Measure (Inches) as shown below and fill out  below picture. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A = ________________ 
B = ________________ 
C = ________________ 
D = ________________ 
E = ________________ 
 

Drill floor level

Diverter

Rotary size & configuration
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Pipe handling operation 
If a pipe handling system is available, check if the CRT can work together with the pipe handling 

system. Write down the way to operate the pipe handling system in conjunction with the CRT*. 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
In case of single joint elevator operation: 
Horizontal Distance between well center and top of casing in V-door: ________ foot. 
CRT Standard sling set is available in 15 ft length only. 
Additional stabbing devices being used?_______________________________________ 
 

 
*Take pictures whenever possible. 

C 

CRT 
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CRT handling (outside it’s skid.) 
Check if the CRT can be assembled in a place on the rig different from the rig floor. Check if there 
is a crane or a heavy lift truck available for this purpose with a lifting capacity of 7.5 Mtons min. 
(assemble slips, bottom guide, FAC-tool, mate torque frame to body): 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
Check how to transfer the CRT to the rig floor and to well centre. Total weight of the CRT is 5.8 
metric tonnes (excl. Skid): 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
Casing program for CRT 
If it is clear which casing size(s) will be run with the CRT, write it down here. 
List casing size, type, weight, make-up torque and section length. 
(for instance, 9-5/8”, VAM TOP, 43.0 lb/ft, 9400 ft-lb, 8500 ft): 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 

 
If TTR required pls. refer to document PSEL-0100
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TEST SPECIFICATION CRT-14. 
 

TORQUE FRAME ASSEMBLY 50008210Y30 
 
                                         Part-number:               Serial-number. 
 
Torque Frame Assembly:   50008210Y30      :_________________ 
 
Shop-Order Number            :______________________________ 
 
Test Technician Name 
Final-Assembly            :_______________   Date:_________ 
 
3rd Party Witness: 
Agency-Name, Name,  
Signature and Date          :______________________________ 
 
Final Inspection: 
Inspectors: name, signature  
and stamp            :______________________________ 
(See page 12) 
 
Remarks: __________________________________________________ 
 
 __________________________________________________ 
 
 __________________________________________________ 
 
 __________________________________________________ 
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This specification defines the production testing of the CRT-14 Torque 
Frame assembly. Each unit is to be tested according to the following 
procedure. 
Any defect is cause for stopping the test until the defect has been 
eliminated. All defects found during the test will be noted and signed 
off by the test-technician on remarks page.  
In the event of a major defect whose repair would affect items 
previously inspected or tested, these affected items shall also be re-
tested or re-inspected after the defect has been eliminated. 
 
For Test items on the CRT “Final” Assembly refer to TSEL-0152. 
 
 

1. LOAD-TESTING 
  Monogram 
1.  Load-test CRT Torque Frame Assembly to 1.5 times API Load-rating  

 
Rated Load: 500 Short Ton   454 Mtonnes.  4454.6 Kn. 
Test Load: 750 Short Ton    681 Mtonnes.    6682.0 Kn. 
 
Note the Load tester Read out __________________Kn. 
Keep load for 5 minutes activated 
Shop order number: 
Load test by: 
Date: 
 

 
 
 
 
 
__________ 
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2 FINAL ASSEMBLY INSPECTION 
 
 
2.1 Mechanical Parts on Torque frame. #50008210Y30 
 
For reference see drawing 50008210-30 & 50008200-20 
 

  Monogram 
1.  Check that unit has been MPE inspected.   

 
2.  Check if all sharp corners are de-burred properly.    

 
3.  Check if grease has been sufficiently applied to all grease points.   

 
4.  Check if Hoist ring can move Up & Down the full travel (8.125”).   
5.  Check if twist-lock can turn freely “Open” to “Close” and back.  
6.  Check smooth movement of the lower pipe sensor shoe. 

Stroke of sensor shoe is 1.25” 
 

7.  Check smooth movement of the upper pipe sensor shoe. 
Stroke of sensor shoe is 1.25” 
(Keep Lower Sensor shoe activated during this check. 

 

8.  Check smooth pipe-size adjustment of the pipe sensor assembly.  
9.  Check Pipe-Sensor Assembly can be adjusted to 6.56” from CRT centerline.  
10.  Check Pipe sensor Horizontal adjustment travel is 5.5” minimum.  
11.  Check smooth vertical movement of the compensator.  
12.  Check if link blocks can be opened fully. 

       ( Must swing out below lower link-ear.) 
 

13.  Verify presence of “O” ring inside main shaft FAC tool threads.  
14.  Verify proper fitment of the FAC-tool threads into the CRT Splined-shaft  

(Use caliper) 
 

15.  Verify FAC Tool lock screws (2 off) are in place and hex-head of lock screw in 
under-flush with CRT Splined-shaft. 

 

16.  Verify proper Fit and Up/Down Travel of Catch plate into the CRT Torque frame. 
(Use caliper) 

 

17.    
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2.2 Hydraulics and Pneumatics. 
 
Equipment needed; 
 
1) T= Tank line, maximum 250psi=17bar back pressure. 
     ½” Hose with -8 male QD 
2) P= Constant pressure, P=2000 psi=140 bar 
    ½” Hose with -6 male QD 
3) XP-line, the function of the XP-line is to control the slips of the body up/down and 
    is signal line that the slips are set. We have 3 situations: 
 1) XP= 2000 psi=140 bar, CRT slips up command. 
 2) XP= 0 psi, CRT slips command “Armed To Close” (A.T.C.) 
 3) XP= 1000 psi=70bar, CRT slips are set. 
    3/8” Hose with -4 female QD  
5) AIR-line, air to compensator, P= 90psi=6bar 
    ½” Hose with -6 female QD 
6) XAIR-line, air pilot, circulation mode, Pmax. 70psi=5bar 
    ½” Hose with -4 male QD 
7) XH-line, hydraulic pilot, circulation mode, P=2000 psi=140 bar 
    ½” Hose with -8 female QD 
 

- Set the assembled torque frame 50008210Y30 next to the body assembly 50008208Y20.  
- Connect the slips down, slips up & XP hoses of the torque frame via extension hoses to 

the body manifold. 
- Hook-up the Hoses to connection block 50008436-1. 
- Set system-pressure to 2000 psi=140bar and flow-rate at 3-5 GPM = 10-20 Ltr/min. 
- Set CRT air pressure regulator PRV1 at P= 90psi=6bar.  

 
For Valve settings Reference document; control schematic drawing 50008200-20. 
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“CRU” 
59000338 

CONTROL 
MANIFOLD 
50008430 

FILL-UP/ 
CIRCULATE 
MODE 
SELECTOR 

HOSE 
CONNECTION 
BLOCK 50008436-1 
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 Connections  Hydraulic & Pneumatic to 50008436-1 
 
 
 
 
 
 
 
 
 
 

PRV1 IS PART OF 
CRU 59000338 

‘PHYDR” 
CONNECTION “XAIR” 

CONNECTION 

“XP” 
CONNECTION 

“TANK” 
CONNECTION 

“XH” 
CONNECTION 

“AIR” 
CONNECTION 
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 Connections to Control manifold 50008430 

T1 

T

P 

DVA & 
DVH 

XP

B3 A4 A3 PS

PD
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ZDDV 

UV 

ACCU 
CABLE 

CAMERA 
TRANSMITTER 

ACCU 
CABINET 

TORCH 
LIGHT 

CAMERA

CAMERA 
CABLE 

DV HOSE TO BODY

ZD HOSE TO BODY

UV HOSE TO BODY
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3. HYDRAULIC / PNEUMATIC PARTS 

  Monogram 
1. Check if all QD’s are of the right size and connected correctly   
2.  Check if air is purged out of the Hydraulic system.     
3.  Lift the torque frame free from the floor with the crane. 

(Weight ~ 2650Kg - 5840lbs) 
Check if the compensator strokes out well below “Mid_Stroke”.

 

4.  Set valve MV1 in the fill-up mode  
5.  Put pressure on port “Slips down”. Check if the slips stay up. 

Check pressure at port DV = pressure at port P = 2000psi  
 

6.  Increase the air pressure to the compensator by adjusting the Pressure 
Reducing Valve in the pneumatic assembly, until the torque frame lifts to the 
compensator’s mid-stroke position in a continuous movement. 
Check if the compensator stops at half it’s travel.( Visual) 

 

7.  Trigger Lower Pipe sensor and check slips travel DOWN  
8.  Keep Pipe-sensor skate activated and put pressure on Slips UP. 

Check if slips travel UP, compensator releases air. (release skate) 
Check pressure at port UV = pressure at port P1 = 600psi. 
If not adjust valve PC1. 

 

9.  Put pressure on Slips DOWN and check compensator moves to MID-stroke.  
10.  Repeat Items 6. 7 & 8 a total of 10 times  
11.  Set valve MV1 in “Local circulation mode” 

Repeat items 6, 7 & 8 a total of 10 times 
Make sure to activate Lower skate FOLLOWED by Upper sensor skate. 

 

12.  Set valve MV1 in “Air pilot circulation mode” 
Put Pressure on Port “XAIR”. Valve DVA is actvated, repeat items 6, 7 & 8 a total 
of 10 times 
Make sure to activate Lower skate FOLLOWED by Upper sensor skate. 

 

13.  Set valve MV1 in “Hydraulic pilot circulation mode” 
Put Pressure on Port “XH”. Valve DVH is activated, repeat items 6, 7 & 8 a total 
of 10 times 
Make sure to activate Lower skate FOLLOWED by Upper sensor skate. 

 

14.  Check if there are no leakages during the hydraulic test. Apply 2000psi Hydraulic 
pressure for 5 minutes with Slip cylinders fully extended and 5 minutes with Slip 
cylinders fully retracted. 

 
 

15.  Verify NAS 8 cleanliness of the Oil in the Hydraulic System  
 

4. Camera System 
  Monogram 
16.  Check if all components are assembled correct..     
17.  For check working of camera, connect receiver 59001022-3 to Monitor 

59001022-6. Monitor is not part of Camera system 59001022, monitor is 
optional. 
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5. SAFETY LOCKS 

  Monogram 
1.  Check if all bolts on the Torque Frame Assembly are properly torqued and Lock-

wired. 
- Splined Ring 
- Pipe-Sensor 
- Compensator Retainer-Clamp 
- Control Assembly’s & Shields 
- Compensator Spring Assemblies 
- Link Grabber Assembly 

 
 

2.  Check if all Cotter-pins are properly placed. 
- Pipe-Sensor 
- Compensator Retainer Clamp 
- Compensator Lower Support   

 
 

3.  Check if the Pipe sensor adjust bolt is locked with a cross-pin.   
 

4.  Check if all Cross-pin’s in the Pipe sensor are properly placed.    
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5. PRIOR TO PAINTING. 

  Monogram 
1.  Check if Twistlock is covered by grease prior to painting and shipment.   

 
2.  Check if Torque Frame / Hoist-ring Load-shoulders and Sliding surfaces are 

covered by grease prior to painting and shipment. 
 

3.  Check if all hoses and Pipe Sensor rods are protected against paint.   
 

4.  Check if all moveable parts are protected against sticking by paint.  
 

5.  Check if the warning labels have been placed and protected against paint.
    

 
 

 
6. TRACEBILITY. 

Traceability. Monogram 
1. Check presence and clearness of:  

• Part-number. 
• Serial-number. In this Format “ TF. NL ***** ” 
• Casting Heat-numbers.  
• Casting Part-numbers. 
 

 

 
 Monogram 
 
NL number:  __________________Torque Frame Assembly 
 

 
 

 
 Partnumber Foundry Serial number Heatcode/number 
     
Torque Frame 50008202__C    
Hoist Ring 50008203__C    
Compensator 
Cylinder 

50008005 n/a   

 
Manufacturing date & Revision manifold 50008430:   ___________________________________ 
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FINAL INSPECTION (AFTER LAST PAINTING) 

 
  Monogram 
1.  Verify Torque Frame is assembled according  

Latest Revision Drawing 50008210-30 
 

2.  Check presence of Assembly Serial-number. 
 

 

3.  Check presence of Assembly Part-number. 
 

 

4.  Verify Heat code and Serial number table is correctly filled out.  
5.  Check paintjob according QAW 7.2.1. 

 
 

6.  Check whether all moveable parts are not locked in place by paint. 
- Pipe Sensor. 
- Compensator. 
- Other movable parts. 

 

7.  Check whether all unpainted parts are greased. 
 

 

8.  Check preservation according QAP 7.2 
 

 

9.  Check whether all grease Points are greased .  
10.  Check whether the TSEL is filled in completely and clearly. 

 
 

 
 
 

FINAL INSPECTORS STAMP  
 
( Final Inspector to stamp-mark following, in BOTH the Torque frame as in Hoist 
Ring) 
- API LOGO  
- API LICENSE NUMBER 
- APPLICABLE API PSL  LEVEL 
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TEST SPECIFICATION CRT-14   

 BODY ASSEMBLY 50008208Y20 
  
                                        Part-number:               Serial-number. 
 
Body Assembly:     50008208Y20              :_________________ 
 
Shop-Order Number            :______________________________ 
 
Test Technician Name 
Final-Assembly            :_______________   Date:_________ 
 
3rd Party Witness: 
Agency-Name, Name,  
Signature and Date          :______________________________ 
 
Final Inspection: 
Inspectors: name, signature  
and stamp            :______________________________ 
(See page 6) 
 
Remarks: __________________________________________________ 
 
 __________________________________________________ 
 
 __________________________________________________ 
 
  __________________________________________________ 
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This specification defines the production testing of the CRT-14 body #50008208Y20. 
Each unit is to be tested according to the following procedure.  
Any defect is cause for stopping the test until the defect has been eliminated. All defects 
found during the test will be noted and signed off by the test-technician on the front page of 
this test-sheet.  
In the event of a major defect whose repair would affect items previously inspected or 
tested, these affected items shall also be re-tested or re-inspected after the defect has been 
eliminated. 
 
Refer to TSEL-0152 for CRT-14 final ASSY tests. 
 
 

1. LOAD-TESTING 
  Monogram 
1.  Load-test CRT Body assembly to 1.5 times API Load-rating  

 
Rated Load: 500 Short Ton   454 Mtonnes.  4454.6 Kn. 
Test Load: 750 Short Ton    681 Mtonnes.    6682.0 Kn. 
 
Note the Load tester Read out __________________Kn. 
Keep load for 5 minutes activated 
Shop order number: 
Load test by: 
Date: 
 

 
 
 
 
 
 
 
 
 
__________ 

2.  Load-test the “Single-Joint Elevator” Lugs (2-off) at the bottom of the CRT-body 
to 1.5 times API Load-rating 
 
Rated Load: 5.0 Short Ton    4.54 Mtonnes.  44.55 Kn. 
Test Load: 7.5 Short Ton    6.81 Mtonnes.    66.82 Kn. 
 
Note the Load tester Read out __________________Kn. Left hand side 
 
 
Note the Load tester Read out __________________Kn. Right hand side 
   

 
 
 
 
 
 
 
 
__________ 
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2. MECHANICAL PARTS (Reference drawing: 50008208-20) 

 
  Monogram 
1.  Check that unit has been MPE inspected.   

 
2.  Check if all sharp corners are de-burred properly.    

 
3.  Check if all drilling-swarf is removed out of the greasing holes.   

 
4.  Check if hoist swivel threaded holes are clean, damage free and machined at 90º 

to mating surface.  
 

5.  With stationary hinge pin placed, check if unit can be opened to 18 5/8” minimum. 
Measured from Lug to Lug 

 

6.  Check if leveling beam and all cylinders are “self centered” properly. 
 

 

7.  Check if leveling beam can move up and down evenly. Both with and without slips 
placed. 

 

8.  Check if leveling beam cam fully operates Leveling Beam Indicator Valve roller.  
 

9.  Check if leveling beam can move freely without interference with the (hydraulic) 
components at the inside. 

 

10.  Check if leveling beam can travel up and down freely both with and without slips 
assembled. 

 

11.  Check if back-surfaces of all slip-segments make proper contact with machined 
surfaces of inside bowl. 

 

12.  Check if unit can be easily opened and closed with leveling beam placed.  
 

13.  Check if Removable Hinge Pin and both Leveling Beam Pin’s can removed and 
placed back easily. 

 

14.  Measure diameter between inserts with slips in up position. Dimensions: Pipe 
diameter plus 3 ¼” ± 1/8”. 

 

15.  Check if all moveable parts can move freely:  
Slip links 
Upper & Lower link pin 
Leveling-beam Valve lever 
Hoist Swivel Rings 
Rotary-locks. 

 
 

16.  Check if grease has been applied to all grease fittings.    
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3. HYDRAULIC PARTS (see schematic 50008200-20 sh2) 

  Monogram 
1 Verify the manifold is tested OK according to TSEL-0144  
2 Check if air is purged out of the system.     

 
 

3.  Check if leveling beam fully operates Leveling Beam Indicator Valve    
 

4.  Check if there are no leakages during the hydraulic test. Apply pressure for 5 
minutes with cylinders fully extended and fully retracted. 
Slips up pressure UV=600psi=42bar 
Slips down pressure DV=2000psi=138bar 

 
 

5.  Check if there are no leakages after all hydraulic tests are finished.   
 

6.  Verify NAS 8 cleanliness of the Oil in the Hydraulic System  
 

4. SAFETY LOCKS 
  Monogram 
1.  Check if Leveling Beam Retaining Nuts are torqued to 760 - 900 Lbs/ft.  

 
2.  Check if Leveling-beam nuts 4plc cotter pins are properly placed and connected 

with a chain to the leveling beam. 
 
 

3.  Check if Hoist Swivel Rings are mounted with Roller Bearing Loctite.  
 

4.  Check if Hoist Swivel Rings are torqued to 100 ft-lbs.    
 

5.  Check if Hoist Swivel Rings can pivot 180° and swivel 360°.   
 

6.  Check if all bolts are properly lock-wired.    
 

7.  Check if cotter pins at link pins are properly placed.   
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5. PRIOR TO PAINTING. 

  Monogram 
1.  Check if bowl is covered by grease prior to painting and shipment.   

 
2.  Check if all hoses and cylinder rods are protected against paint.   

 
3.  Check if manufacturer instructions on the hoist swivel rings are protected against 

paint. 
 
 

4.  Check if all moveable parts are protected against sticking by paint.  
 

5.  Check if the warning labels have been placed and protected against paint.
    

 
 

 
6. TRACEBILITY 

Traceability. Monogram 
1. Check presence and clearness of:  

• Part-number. 
• Serial-number. In this Format “ Body. NL ***** ” 
• Casting Heat-numbers.  
• Casting Part-numbers. 
• CE/ATEX CODE: “CE Ex 2G c T5” 

 

 
 Monogram 
 
NL number:  __________________Body Assembly 
 

 
 

 
 Part number Foundry Serial number Heat code/number 
     
Body left 50008209__C    
Body right 50008209__C    
Stat.Hinge pin 200940-1 n/a   
Rem.Hinge pin 50008222 n/a   
Hoist swivel rings 980473-2 n/a   
 980473-2 n/a   
 980473-2 n/a   
 980473-2 n/a   

 
 Manufacturing date & Revision manifold 50008375:   ___________________________________ 
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7. IN-LINE INSPECTION 

 
INLINE INSPECTOR STAMP MARK IN CRT Body 
 

 

 
ACCEPTANCE INLINE INSPECTOR: 
        Signature and stamp___________ 
 

 
8. FINAL INSPECTION (AFTER LAST PAINTING) 

 
  Monogram 
1.  Check presence of Assembly Serial-number. 

 
 

2.  Check presence of Assembly Part-number. 
 

 

3.  Verify that table with Heat codes and Serial-numbers is correctly filled out.  
4.  Check whether all moveable parts are not locked in place by paint. 

- Cylinders. 
- Manufacturing instructions of the Hoist swivel rings. 
- Other movable parts. 

 

5.  Check whether all unpainted parts / surfaces are greased. 
 

 

6.  Check whether all greasing areas are greased. 
- Bowl. 
- Hinge pins. 
- Leveling Beam Grease Points 

 

7.  Check whether the TSEL is filled in completely and clearly. 
 

 

 
 
 

FINAL INSPECTORS STAMP  
 
( Final Inspector to stamp-mark the following; ) 
- API LOGO IN CRT Body 
- API LICENSE NUMBER 
- APPLICABLE API PSL LEVEL 
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TEST SPECIFICATION 
 CRT-14. 

FINAL ASSEMBLY. 
 
                                           Part-number                Serial-number 
 
Final Assembly         : 50008200Y2  :_________________ 
 
Torque Frame Assembly: 500008210Y30   :_________________ 
 
Body Assembly;              : 50008208Y20   :_________________    
  
Shop-Order Number Final assy :______________________________ 
 
Test Technician Name 
Final-Assembly            :_______________   Date:_________ 
 
3rd Party Witness: 
Agency-Name, Name,  
Signature and Date          :______________________________ 
 
Final Inspection: 
Inspectors: name, signature  
and stamp            :______________________________ 
 
Remarks: __________________________________________________ 
 
 __________________________________________________ 
 
 __________________________________________________ 
 
 __________________________________________________ 
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This specification defines the production testing of the CRT-14 Final 
assembly. Each unit is to be tested according to the following 
procedure. 
 
For Test items CRT-14 “Torque Frame” Assembly refer to TSEL-0150. 
For Test items CRT-14 “Body” Assembly refer to TSEL-0151. 
 
Any defect is cause for stopping the test until the defect has been 
eliminated. All defects found during the test will be noted and signed 
off by the test-technician on remarks page.  
In the event of a major defect whose repair would affect items 
previously inspected or tested, these affected items shall also be re-
tested or re-inspected after the defect has been eliminated. 
 
 
 
 
1.0 FINAL INSPECTION 
 
 
1. Verify that the CRT is assembled according to latest 
 revision assembly drawings: 50008200-2. ______ 
 
2. Verify presence, clearness and correctness of markings. ______ 
  
3. Check if TSEL  is filled out completely and clearly. ______ 
 
4. Final inspector’s stamp (API) monogram in; 
       Torque frame, Hoist ring and Body. ______ 



 

First Issue Name: Date Latest Revision. 
Prepared L.Sonneveld 30 June 06 Name; L.Sonneveld 
Checked P.Dekker 30 June 06 Date: 30 June 06 
Approved A. Krijnen 30 June 06 ECN. 700208 

Rev. 

- 
 
THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION 
AND SUCH INFORMATION MAY NOT BE DISCLOSED TO 
OTHERS FOR ANY PURPOSE NOR USED FOR 
MANUFACTURING PURPOSES WITHOUT THE WRITTEN 
PERMISSION OF THE OWNER. 

Title: 
Inspection Criteria 

CRT-14 Final assembly 

Document No.: 
TSEL-
0152 

Sheet:
     3 
of 
     3

 

 
2.0 TRACEBILITY. 
 
 
Final assembly. 
 
Final Assembly NL number :  __________ Part-no.   50008200Y2 
 
(note; Final assembly NL number shall be stamped on both the Torque frame 
assembly as well as the Body assembly!!  
Stamp Format   ( “CRT assembly NL#” ) – “Torque-frame assembly NL#” 
 
                          ( “CRT assembly NL#” ) – “Body-frame assembly NL#” 
 
Example: 
 
“CRT NL12345 – TF. NL 54321”    (On Torque Frame Assembly) 
 
“CRT NL12345 – Body. NL 98765”   (On Body Assembly) 
 
 
Torque-frame Assy NL number: __________ Part-no.:   50008210Y30 
 
Body Assy NL number:   __________ Part-no.:   50008208Y20 
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Rig Name     :______________________________ 
 
CRT-14 Serial Number (NL-*****) :______________________________ 
 
Customer Ref. Number   :______________________________ 
 
Varco Sales Order Number  :______________________________ 
 
Varco Service Eng.  Name  :______________________________ 
 

& Signature  :______________________________ 
 
Varco CRT-14 Manual Revision/Date:______________________________ 
 
Commissioning Date   :______________________________ 
 
Remarks     :______________________________ 
       ______________________________ 
       ______________________________ 
 
 

Field Commissioning and 
Instruction Procedure 
CRT-14, BX-Control 

50008200Y2
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During Commissioning, all of the following rig personnel need to be present for 
witnessing.  Please check and have them signed for their presence during the 
complete commissioning procedure. 
 
Rig Commissioning Supervisor  :__________________________   
  
Rig Company Rep.  :_____________________________           
 
Rig O.I.M :_____________________________ 
 
 
Rig Maintenance Supervisor :_____________________________ 
 
 
Driller(s) (Assistant Driller(s)):_____________________________ 
 
 
 
 
After completion of the commissioning procedure, the following people have to 
sign for approval: 
 
Rig Commissioning Supervisor:___________________________   
  
 
Rig Company Rep.  :_____________________________ 
 
 
O.I.M.  :_____________________________   

 
 
 
 
After final approval, hand over copies of the completed TSEL to all attendees.
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General Warnings: 
 
1: Make sure a safe and clean working environment is provided when field 
commissioning the CRT-14. 
 
2: Cleaning requirements of the system before connecting the CRT-14 to the top 
drive. 
• Verify the quality of the hydraulic oil coming out of the rotating head ports on the top 

drive, onto which the CRT-14 has to be installed, meets NAS Class 9 specifications.  
In case not, prior to continuation of the commissioning, clean and purge the 
hydraulic circuits on the top drive until all requirements are met. 

• Verify that the pressurized air coming out of the rotating head ports on the top drive, 
onto which the CRT-14 has to be installed, is free of dirt/metal particles, is free of 
moisture/water and is well lubricated. 

• In case the air- and hydraulic hoses running between the rotating head and the 
manifolds on the CRT-14 have been shipped to the rig unattached to the CRT-14, 
clean and purge these hoses prior to installation. 

• Always remove all external dirt from any quick disconnects, prior to engagement of 
that quick disconnect. 

 
3: As the CRT-14 is to be considered as overhead hoisting equipment, always 
make sure that prior to installation: 
• All bolts on the tool are securely fastened and correctly lock wired. 
• All safety cables, chains and clips are correctly installed. 
• No loose foreign objects are present on the tool. 
 
4: Beware of personal injury when transporting the tool around the rig floor 
and/or installing the tool to the top drive. The CRT-14 is a heavy piece of 
equipment. 
• Do not place hands or feet underneath the tool when the tool is hanging free from 

the rig floor. 
• When the tool is transported along the rig floor, do not place yourself between the 

tool and the rig structure or heavy equipment on the rig floor. 
• Only lift the tool using the link ears on the CRT-14 frame and/or using the special 

CRT-14 lifting/transportation skid and or lifting sling. 
 
 
Violation to these rules can cause severe personnel injuries and/or 
cause major damage to the CRT-14 or other rig equipment. 
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Procedure. 
 
Notes:  
• The CRT-14 is designed to fit under a variety of top drives, this procedure is 

written independent to the specific top drive onto which this CRT-14 has to 
operate. Nor does this procedure include the commissioning of the top drive 
itself. In case needed to clarify this commissioning procedure, references to 
Varco top drives are made. 

 
• The CRT-14 is designed to operate from hydraulic BX controls, this procedure 

is written dependent to the hydraulic BX controls that will be used to operate 
this CRT-14. This procedure does not include the commissioning of the 
controls themselves. In case needed to clarify this commissioning procedure, 
references to the Varco TDS operator panels are made. 

 
 
1: General. 
 
• Go through the CRT-14 manual with the customer representatives, as mentioned 

on page 2, during commissioning procedure. Get agreement on contents.  OK 
  

• Specifically point out chapter 1 in the manual and highlight the operational  
limits (loads) of the tool, as well as the conventions to work safely with  

      the CRT-14.  OK 
 
• Show storage location of 

– CRT-14  OK 
– CRT-14 lifting/transportation skid  OK 
– Slip sets  OK 
– Bottom guides  OK 
– Guide-cones and packer seals for fill-up and circulation tool (FAC Tool)  OK 
– Assembly and servicing tools for FAC Tool  OK 
– Manual & Instruction list of “Do’s & Don’t”  OK 
 

• Check the presence of all size components (slips, guide-cones, packer seals, etc) 
 according to the applicable sales order(s).  OK 
 

• Standing at the CRT-14, point out the following components and highlight  
their functionality (components are listed from top to bottom of CRT-14): 
 
 Cross-over sub. This component adapts the CRT-14 to the various top drive 

brands and types as well as to various link types (lengths).  OK 
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 Compensator retainer. This retainer adapts the CRT-14 to minor changes in 
link lengths. See manual chapter 4 for detailed instructions.  OK 
 

 Compensator. The compensator reduces vertical loads on the casing threads 
during; 
 Casing Stabbing. 
 Allows for vertical travel of the casing joint while spinning In. 
 Make-up of casing connection.  OK 

 
 Splined shaft. The splined shaft transfers the make-up torque from the TDS/ 

CRT-14 main shaft to the CRT-14 frame, while allowing vertical travel of the 
CRT-14 frame during make-up.  OK 
 

 Hydraulic manifold 5008430. This manifold controls the operation of the 
hydraulic cylinders inside the CRT-14 body, thus controlling the slips inside the 
CRT-14 body. This manifold also processes the signals coming from the upper 
and lower pipe sensors.  OK 
 

 CRU 59000338. Controls the air supply to compensator.  OK 
 

 CRT-14 frame. The CRT-14 frame transfers the make-up torque from the 
splined shaft to the CRT-14 body and transfers the string weight from the 

      CRT-14 body to the Hoist Ring.  OK 
 
 Hoist Ring. The hoist ring transfers the casing string weight from the CRT-14 

frame to the links. TDS configuration: 
(See manual chapter 2&4 for explanation.)  OK 
 

 Upper sensor on CRT-14 Pipe-sensor frame.  
This sensor detects the pipe when the CRT-14 is operating in circulation 
mode. (See manual chapter 2&4 for explanation).  OK 
 

 Lower pipe sensor. This sensor detects the pipe when the CRT-14 is operating 
in the fill-up mode. (See manual chapter 2&4 for explanation).  OK 
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 FAC tool. Allows the casing to be filled up with mud after make-up of a new 

joint, as well as allows mud to be circulated through the casing string at high 
pressure. The mud saver at the bottom of the FAC tool prevents mud from  
dripping on the drill floor after a fill-up. Point out the 4 retainer-buttons on  
the FAC tool that lock the guide cone and sealing cup in place.  OK 

 
 Catch plate. This component prevents the CRT-14 to be lowered too far  

over the next joint of casing. And is located inside the torque Frame.   OK 
 

 CRT-14 body containing the hydraulic slip operating cylinders, the leveling 
beam and the slips. Point out the removable hinge pin in the body and the 2  
leveling beam pins. Refer to the procedure listed in the manual chapter 5 
regarding opening/closing the CRT-14 body and changing the slips.  

      Highlight that the CRT-14 should never be operated without the leveling 
      beam pins installed. Violation to this rule might lead to severe equipment   
      damage and even to personal injuries.  OK 
 
 Mounting holes in body for SJX elevator lifting sling. In case the CRT-14 has to 

be operated together with a SJX elevator, the corresponding lifting sling  
should always be attached to these holes. These holes in the CRT-14 body are 
Load-rated and Load-tested acc API 8C requirements.  OK 
 

 Bell guide with internal replaceable bottom guides. The bell guide and  
bottom guides allow easy stabbing of the CRT-14 over the casing as well as 
protect the FAC tool from being damaged during this stabbing. Highlight 
that the CRT-14 should always be operated with the correct bottom guides 
installed in the bell guide. And with a safety cable attached to it. 
Violation of this rule can cause severe equipment damage and/or 
personnel injuries.  OK 
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2: Step by step installation and system check demonstration. 
 
The following demonstration has to be performed to the customer. The demonstration 
features: 
- Step by step rig up of the CRT-14. 
- Total system check. 
- Change-out of size components. 
- Step by step rig down of the CRT-14. 
 
 
• Prior to starting the real demonstration, check if the rig performance meets the 

requirements listed in the manual chapter 2. If these requirements are not met, 
corrective action needs to be taken before continuation of the demonstration. 
 
• Hydraulic pressure measured at ports of rotating head is 2000psi=140bar.

  OK 
• Hydraulic backpressure measured at ports of rotating head should never be  

more than 250psi=17bar. (Check when other equipment is running.)  OK 
• The required hydraulic flow through the rotating head is: 

                                   3-8 GPM=14-36 Ltr.min.   OK 
           Note: This CRT-14 is specifically designed to work with the variable 
                     displacement pump of the Varco TDS-11. 
                     See Top drive manual for further information. 

• Minimum required pneumatic (air) pressure to compensator at outlet of rotating 
head is 90 psi=6bar, but should not exceed 150 psi=10bar.  OK 

• When using for circulation mode the Air pilot circulation mode. Maximum 
pneumatic (air) pressure: 70psi=5bar  OK 
  

• Remove the SJX lifting slings from the holes in the CRT-14 body if applicable.
  OK 
 

• Check the rating and EXACT (measured) length of the links where the CRT-14  
is to be installed to. Check if the right cross-over sub is installed to the CRT-14 
main shaft, per the instructions listed in the manual chapter 4.  OK 
 

• Pick up the CRT-14 by the skid and hoist to the drill floor. Place the CRT-14 on  
the drill floor as closest to the well center as possible.  OK 
  

• Check if “Center plate” in skid confirms with spider in rotary table. Place transport 
skid with CRT-14 in vertical position. Transport “skid” to well center and place 
“transport skid” over the spider in rotary table, until the “transport skid” rests on the 
rotary table.  
By placing the “transport skid” like described above eases the alignment of the TDS  
shaft and the CRT-14 shaft during further rig-up.  OK 
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• Unlock and open the link blocks on the CRT-14 link ears.  OK 
  

• Check that the saver-sub has been removed from the top drive shaft. Then 
lower the top drive until the CRT-14 cross-over sub stabs into the lower IBOP on 
the top drive. Beware during lowering that the links do not foul with any parts 
of the CRT-14, and also line up with the link ears on the CRT-14 frame. Engage the  
lower link eyes over the CRT-14 link ears.   OK 
  

• Close and fasten the link blocks on the CRT-14 link ears. See manual chapter 4. 
  OK 
  
• Make up the connection between cross-over sub and lower IBOP using the  

pipe handler on the top drive. The make-up torque should never be less than 
50,000 ft-lbs, and should never exceed the make-up torque of the connection  
between the lower- and upper IBOP on the top drive.  OK 
  

• Pick up the weight with the top drive until CRT-14 is free from skid. Now check and, 
if applicable, adjust the position of the compensator retainer. There are 5 grooves in 
the CRT-14 main shaft that the compensator 
retainer can be mounted into. Which groove to take depends on the exact length 
of the links. See manual chapter 4 for detailed instructions.  OK 
  

• If the position of the compensator retainer has been changed. Again see manual  
chapter 4 for detailed instructions.  OK 
  

• Attach the 4 or 5 CRT-14 control hoses to the top drive rotating head, according 
      to the following specification: All hose connections are on connection block 
      50008436-1. For more connection details see any rig specific hook up drawing. 
 

• Hydraulic pressure hose “P” : this is a constant hydraulic pressure connection. 
coming from rectifier manifold. P=2000psi=140bar  OK 

• Hydraulic return (tank) hose “T” : this is a constant hydraulic return connection, 
coming from rectifier manifold. Pmax=250psi=17bar  OK  

•  XP-line, the function of the XP-line is to control the slips of the body up/down 
and  is signal line that the slips are set. We have 3 situations: 

      1) XP= 2000 psi=140 bar, CRT slips up command. 
      2) XP= 0 psi, CRT slips command “Armed To Close” (A.T.C.) 
      3) XP= 1000 psi=70bar, CRT slips are set. 
              The XP-line is controlled by the control valve for a hydraulic BX-elevator. 
             OK 

• Compensator supply hose: this is a pneumatic (air) connection. During 
operation of the CRT-14, this hose should be constantly pressurized with air.  
  OK 
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• Tree options for Circulation mode:     - Local circulation mode 
       - Air pilot circulation mode 
       - Hydraulic pilot circulation mode 

Local circulation mode:  
Set the handle of valve MV1   Fill-up/ circulate mode selector in 
Local circulate mode position.   OK 
 
Air pilot circulation mode: 
Connect a hose to “XAIR” connection. Pmax=70psi=5bar  OK 
 
Hydraulic pilot circulation mode: 
Connect a hose to “XH” connection. P=2000psi=140bar.  OK 
  

• If applicable (for instance to all Varco DC top drives), while up at the rotating  
head, disengage the cam roller on the rotating head from the cam plate. This  
allows the rotating head together with the pipe handler to rotate freely with  
the CRT-14.  OK 
  

• Check the air pressure setting of the compensator. When the air supply to the  
compensator is turned on, the compensator should lift the CRT-14 body from the 
rotary table and stroke to its middle position. In case the compensator is not 
strong enough to lift the body from the rotary table, adjust the pressure setting 
as outlined in manual chapter 4.  OK 
  

• Check the correct functioning of the slip cylinders and hydraulic manifold by  
the following procedure: 
1: Activate the lower pipe sensor manually and keep it activated. 
2: With the lower pipe sensor still activated, operate the “CRT open” button  
    “inside the driller’s cabin. The slips should now rise.  OK 
3: With the lower pipe sensor still activated, operate the “CRT armed to close”  

          button. The slips should stay in the raised position now.  OK 
4: Release the lower pipe sensor. Slips should stay UP.   OK 
5: Activate the lower pipe sensor manually again. The slips should now set.
  OK 
  

• Check the correct functioning of the circulation mode by the following 
procedure: 
1: Activate the lower pipe sensor manually and keep it activated. 
2: With the lower pipe sensor still activated, operate the “CRT open” button 
     inside the driller’s cabin. The slips should now rise.  OK 
3: With the lower pipe sensor still activated, operate the “CRT armed to close”  

               button. The slips should stay in the raised position now.  OK 
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4: Release the lower pipe sensor. 
5: Command the CRT-14 into circulation mode. 
6: Activate the lower pipe sensor manually again. The slips should now still not set. 
7: With the lower pipe sensor still activated, activate the upper pipe sensor. 
    The slips should now set.  OK 
  
• Check that all hoses are securely strapped to the CRT-14 and are not susceptible 

to damage while rotating the CRT-14 in the derrick. Beware of the stroke of the  
compensator.  OK 

 
• Raise the top drive/CRT-14 out of “transport skid”, remove “transport skid” away 

from drill floor.  OK 
 
• Check that the CRT-14 can rotate without any interference with the top-drive or 

other derrick equipment.   OK 
  

• Raise the top drive/CRT-14 approx. 20 feet into the derrick (at least above the  
height of any wind wall or surrounding buildings). Start rotating the CRT-14. Slowly 
increase the speed from 0 to 30 RPM. Check for the absence of any unwanted  
vibrations in either the top drive/CRT-14 combination or in the derrick structure. 

  OK 
 
• Lower the top drive/CRT-14 until the bell guide of the body rest on the top cover of 

the spider in the drill floor. Be sure that the CRT body stands stable on the top 
cover.  OK 

 
• Point out the grease points on top of the CRT-14 body. Explain that 

these grease-points should be used to grease the back of the slips. This greasing  
operation should be performed during a casing run at a regular basis, but at least 
every 25 joints, to avoid any damage or unacceptable wear to the slip- and body 
tapers.  OK 
  

• Disconnect the 3, 1/2” hoses inside the CRT-14 frame going into the CRT-14 body. 
  OK 

Lead the Hose ends outside of the torque frame. 
Then unlatch the 2 locks located on top of the Body’s Drive lugs, outside 
off the CRT-14 Torque frame.(Note: these actions should be performed in this 
sequence only!) 
 

• Now “Untwist” the connection between CRT-14 Torque frame and Body. Turn 
Top-drive and the Torque-Frame assembly SLOWLY 45 degrees CCW  OK 

 
• Next raise the top drive together with the CRT-14 compensator and frame 

~5 feet from the body.  OK 
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• With the body opened up, demonstrate: 
 
• How the slips and or insert-carriers can be changed. 

See manual chapter 5 for detailed instructions and size chart.  OK 
  

• How the bottom guide must be changed. See manual chapter 5  for 
detailed instructions and size chart.  OK 
  

• How the fill-up tool can be redressed. (Since there might not be casing present 
on the drill floor at this moment, the special FAC packer change-out tool could 
possible not be demonstrated, but its use can and should be explained now). 
See manual chapter 5 for detailed instructions.  OK 
  

• Demonstrate how the lower pipe sensor’s radial position should be adjusted 
in order to adapt to the new FAC packer’s outer diameter. See manual chapter 4 
for detailed instructions.  OK 
  

• Demonstrate how the lower pipe sensor can be easily hinged out of the way 
(in order to provide internal clearance around the packer) by removing the 
Right-hand side sensor-frame hinge pin. No bolts need to be loosened to 
perform this operation.  OK 

 
• Re-assemble all size-components.   OK 

 
• Close the CRT-14 body again;  

Re-assemble hinge-pins and leveling beam pins & clips.   OK 
 
• Lower the CRT-14 frame until the ”Twist-lock” flanges on the frame align with 

the grooves in the body. Then turn the Torque frame ~45degrees to lock 
the CRT-14 body. Latch the two lock-sliders in-place and place the clips on top. 
  OK 
 

• With the CRT-14 still resting on the spider cover (no center hole cover  
plate installed inside the FMS; remove if applicable) start the mud pumps 
and feed mud trough the FAC tool (and through the FMS back into the mud 
diverter). Visually check for adequate mud-flow through the FAC tool.  OK 
Note: Maximum mud flow: 10 BBL/min. 
  

• Stop the mud pumps. Check that the mud saver valve on the bottom of the FAC  
tool adequately blocks any remaining mud-flow and prevents loss of mud.  OK 
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• Hoist the CRT-14 together with its frame ~3 feet into the derrick. Then demonstrate 

how an SJX lifting sling should be attached to the holes in the CRT-14 body. See 
manual chapter 5 for detailed instructions.  OK 
 

• Point out according to the information in the manual chapter 5, the standard 
operation routines when using a CRT-14 for casing operations.  OK 
  

• Carry out and demonstrate the daily maintenance procedure as listed in the 
manual chapter 3.  OK 
 

Loss of Power Test 
 
To verify the CRT-14 safely holds a load in the event of power loss and re-energizing of 
power, the following test should be performed. 
 
Test Setup 
 

1. CRT-14 is rigged up under the Top Drive and is ready for operation.   OK 
2. Prepare a test location that will support the tubular if it is dropped by the CRT-14.  

This could be several layers of boards placed over the Rotary Table opening, or the 
rig floor directly below the tubular with the blocks retracted (protect the floor and the 
tubular threads by utilizing wood blocks or similar on the floor).    OK 

3. Connect a test gauges to test ports “XP”, ”P” & “T” on the CRT-14 manifold assembly 
50008430.  Activate the lower pipe sensor manually and set the slips from the 
control panel.            OK 

 
Test Execution 
 

1. Pick up a tubular with the CRT-14 in the normal manner.  Insure the slips are set 
properly on the tubular and the “slips set” signal is activated. 
Port “XP” (1000psi=70bar).        OK 

2. While holding the tubular in the CRT-14 lower the traveling assembly to bring the 
bottom of the tubular within a few inches of the top of the wooden boards over the 
rotary table.  Or retract the blocks so the tubular is over a protected area of the rig 
floor.            OK 

3. Turn off hydraulic power to the CRT-14.  
     Verify pressure is 0 psi on ports “XP”, ”P” & “T”.      OK 
4. Observe the tubular hanging in the CRT-14 over a 5 minute time span.  Any 

movement of the tubular is a failure of the test and cause to rig down the CRT-14 
and inspect and repair as required.       OK 

5. Before Re-apply hydraulic power to the CRT-14 be sure that CRT console switch is 
in armed to close position. To avoid rising to slips of the CRT body.   OK 

6. Observe the tubular hanging in the CRT-14 over a 1 minute time span.  Any 
movement of the tubular is a failure of the test and cause to rig down the CRT-14 
and inspect and repair as required.       OK 
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• Rig down of the CRT-14: There are 2 different procedures to rig down a CRT-14: 

 
• The first procedure regards the normal rig down of a CRT-14 at the end of a 

casing run. This procedure will be demonstrated now. 
 For rig down procedure see manual chapter 5. 
 

• The second procedure regards an emergency (unplanned) rig down of a CRT-
14. This procedure will not be demonstrated, but is described in the manual    
chapter 5. Highlight this chapter to the customer, and get agreement of content. 

 
 

• End of demonstration. Ask attendees for any outstanding questions.  OK 
  

• At this moment, or in a separate session, point out and explain the content of  
those chapters in the manual to the Rig Maintenance Supervisor showing the: 

• Repair-(chapter 6), inspection-(chapter 3) and assembly instructions (chapter 6) 
as listed in the manual.  OK 
  

• Assembly drawings (chapter 6) in back of manual (or Volume 2)  OK 
  

• CRT-14 hydraulic and pneumatic schematic in back of manual (or Volume 2) 
   OK 
Show, with the schematic at hand, on the tool where each control component 
can be found. Show where the hydraulic test ports (for connecting a pressure  
gauge) can be found. Show the lettering stamped into the manifold block and  
show the correlation to the text on the schematic. Point out the standard  
pressure settings listed on the schematic.  OK 
   
• Have the RMS’s signature after completion of this dedicated session: 

 
Name: _________________________________________________ 
 
Title:   _________________________________________________ 
 
Date:   _________________________________________________  OK 

 
-------------------------------------------  End of Document ----------------------------------------- 
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