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Casing

First used to stop formations from collapsing into the wellbore

http://history.alberta.ca/energyheritage/oil/the-leduc-era-1947-to-1970s/work-crews-on-the-oil-patch/default.aspx http://www.sjvgeology.org/old_stuff/derricks.html



Casing

Has evolved into its own discipline of engineering…

Craig, B., Materials for deep oil and gas well construction, AM&P Technical Articles 166(5):33-35, 2008

Incredibly good-looking rig hand, rolling 9 5/8” casing, Canada, circa 1999



Casing
Original old-school threads were only design to hold pipe together:

When subjected to high pressures, they leak!

API Spec 5B (2008) Bourne, D., Masters Thesis, Texas A&M, 2009

Still being studied in detail - API Connection Leak Equation Extended with Dependence on Axial Force and Backup Pressure , Malcolm A. Goodman; Robert F. Mitchell; Issa A. Kalil  SPE Drill & Compl 36 (02): 338–351., SPE-194059-PA, 2021 



Casing

“Premium” threads have been developed that are gas-tight and have a 

seal to maintain pressure integrity:

From Tenaris website: https://dcp.tenaris.com/
From VAM website: https://solutions.vallourec.com/oil-gas/octg/products/connections/



Casing

“Premium” threads have two distinct torque profiles to be made up properly: 

1) Thread Make up, and 

2) Shoulder (Seal) engagement

This can be seen on a 

torque vs. turns chart:

https://www.tenaris.com/en/products-and-services/octg/tenarishydril-running-manual/



Casing

Quick link to video of casing being made up:

https://youtu.be/67XesQLleyg?si=_H5af0xrra3RdgFg&t=508

This can be seen on a 

torque vs. turns chart:

https://www.tenaris.com/en/products-and-services/octg/tenarishydril-running-manual/

https://youtu.be/67XesQLleyg?si=_H5af0xrra3RdgFg&t=508


Actual VAM TOP torque chart – perfect



Joint 61 x 62 2nd attempt (Actual)



On Nov 21, 2022, the rig was running 13 3/8” 

casing into a well in the Middle East.

After making up joint 181 and RIH, the 

decision was made to lay down the joint 

when thread damage was noticed in box.

String was picked up out of the slips, 

elevators jumped, and string weight 

immediately dropped to block weight.  

Casing was picked up to floor to confirm   

180 joints of casing dropped in hole.



Timeline of Dropped Casing

 Joint 180 was set into the slips

 Joint 181 was screwed into joint 180 

with the CRT.

 The torque did not make up properly 

as measured by jam unit.



Timeline of Dropped Casing

 Joint 181 was unscrewed from joint 180 and 
the threads cleaned

 Joint 181 was re-screwed into joint 180

 Again the torque did not make up properly 
when measured by the jam unit.

 Joint 181 was unscrewed from joint 180 again 
and threads cleaned, inspected again.

 Joint 181 was re-screwed into joint 180 by 
hand and then with the power tongs to verify 
no cross-threading

 CRT was then used to verify proper torque 
(CRT sensors are read by the Jam unit) 

 NOTE: Rig site determined joint 181 was 
properly torqued into joint 180 as per Jam unit 
measurement



Timeline of Dropped Casing

On the rig floor, this 

spike was attributed to 

the CRT just re-

torqueing to where the 

power tongs first 

screwed the joint to 

~10,000 ftlbs.



Timeline of Dropped Casing

 The string was lowered so joint 181 was at the table.

 It was noticed the threads on the box of joint 181 were damaged.

 Decision made to lay down joint 181.

 When the slips were opened and the string was picked up one foot, the string jumped with 

weight indicator showing loss of string weight.

 Joint 181 was pulled up through the slips and it was discovered that Joint 180 had parted 

from the bottom of joint 181.

7,443’ of 13 3/8” casing was dropped into the well.



Time to investigate the incident!  (RCA)

Engineering

Operations

Supply Chain



Timeline of Dropped Casing

 What does an engineer do to drill down to the root cause?

 Make-up Equipment



It was observed that several of the casing joints on surface – including joint 181 – did not have 

the minimum 6.16” of blanking dimension as required by OEM.

Several joints – including joint 181 – did not have threads cut to the make-up loss of 5.508”

Timeline of Dropped Casing



Timeline of Dropped Casing

 What does an engineer do to drill down to the root cause?

 Make-up Equipment

 Casing 



Picture of Pin 181 close up of threads:

Metal swarf clearly 

indicating threads being 

“cut while torqueing”



Picture of another joint 
of the same casing:

Only 3 ½” of fully cut 

threads and less than 

5” of any threads



Timeline of Dropped Casing

 What does an engineer do to drill down to the root cause?

 Make-up Equipment

 Casing

 Procedures



Timeline of Dropped Casing

Actual ≠ OEM Template  



Fishing Operations



About the fish:

 7,443’ of casing was dropped in hole.

 KOP was at 7500’ with bottom INC of 350.  

 Many centralizers were used per cement 

simulation (137 in open hole)

 The Weatherford Cementing Stage tool (DV) was 

already made up into the string and 13 joints from 

top of fish (top calculated inside previous casing 

string)

 The stop collar on the top of the  DV tool was our 

smallest ID (10.25”)

 There were two open oil production zones with 

differing pressure profiles – could not be left 

comingled! 



About the fish:

 The Weatherford Cementing Stage tool (DV) was 

already made up into the string and 13 joints from 

top of fish.

 The DV tool slips are bi-directional,  hydraulically 

set mechanical slips

 The slips may have set from the force of the 

dropped string



Fishing Plan Forward: 

 Plan to cut casing string right above KOP and pull out string in vertical section (2,838’ of open 

hole).

 Manual cutter was too large to RIH below DV (ID restriction).

 DV Tool needed to be manually closed prevent slips from setting during fishing.  (Needed set-

down weight of 134Klbs.)

 Plan to close DV tool and mill out restriction in same run.



Fishing Continued

 With DV milled out, cutters were run in hole and 13 

3/8” casing cut at 7,361’ above KOP

 Spear was RIH and max overpull applied (8-1/4” 

ITCO Spear with Spear Grapple to catch 13-3/8” 
Casing - Assy No 9283)

 Spear suddenly released causing drill line to jump 

and damaging the rig’s deadline anchor – 37 

hours of NPT 



Fishing Continued

 With the rig repaired, a spear was re-run 

into fish and latched 

pictures of spear → 

 Fish did not pull free

 Decision made to isolate DV slips 



Fishing Continued – Remove DV Slips

The DV tool required a very precise cut within a 15.5” window:



Fishing Continued – Remove DV Slips



Fishing Continued – Remove DV Slips

4,227’ to Top of DV provides too much depth to 

confirm accurate cut

How we verified precise cut depth:

1) Tally length above DV is known

2) DV dimensions are known

3) Added a stop gauge into fishing string a few 

feet above TOF length.

4) RIH with cutters until stop gauge tagged TOF

5) Pulled up exact amount to place cutters in 

precise window



Fishing Continued – Remove DV Slips

3) Stop gauge (large OD) put into work string at 

610’ above cutting blades 



Fishing Continued – Remove DV Slips

4) RIH with cutters until stop gauge tagged TOF.

At this point we can verify the knives are 610’ 

below TOF.



Fishing Continued – Remove DV Slips

5) Pulled up exact amount to place cutters in 

precise window

The work string was pulled up a few feet 

(measured on pipe at rotary table) to verify 

exact cut depth as per the casing tally.



Fishing Continued – Remove DV Slips

Cutters were POOH and a spear RIH to recover casing & top of DV.

Fish recovered successfully:



Fishing Continued – Remove DV Slips

Measurements from recovered fish showed us the exact amount of milling required to remove DV slips:



Fishing Continued – Remove DV Slips

17 ½” bladed junk mill was RIH to remove 

the DV slips.

Total of three feet was milled.



Fishing Continued – Remove DV Slips

17 ½” bladed junk mill new versus after milling:



Fishing Continued 

Spear was RIH again and TOF 

engaged.

Casing from first cut (7,361’) 

successfully pulled from hole. 



Fishing Continued 

Pictures of recovered casing showing the initial casing cut at 7,361’



Fishing Continued 

Two more spearing attempts and a run to dress the 
TOF with a mill were conducted.

The lower casing section was not recovered and a 
decision to sidetrack the well was made.

By pulling the upper casing section we were able to 
maintain subsurface integrity by isolating the various 
hydrocarbon zones.

Lower section abandoned and re-drilled with OH 
whipstock.  

Over a month of NPT with several million dollars worth 
of equipment lost and time wasted

Deep Oil Zone

Shallow Oil Zone



Key Takeaways As Engineers:

Address any abnormal condition – reject equipment that doesn’t meet spec or just 

doesn’t look correct. 

Premium threaded connections have clearly defined make-up chart profiles.  All 

operations personal need to be familiar with examples of accepted torque profiles.

When fishing a casing string with a DV tool, first isolate the tool’s slips by cutting and 
milling before further fishing – assume slips have set.

Any question or comments, please reach out to me, at ddickson@rhythmeng.com
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