Case Study - 2020UK028

Ardyne's Toolbox approach creates 62m window for open hole sidetrack, saving 14 days planned rig time
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THE OBJECTIVE

Recover 9 7/8" casing - for open hole sidetrack preventing the requirement to carry out the
planned 4x milling trips per clients AFE based on offset wells.

THE CHALLENGES

The first challenge was performing a precision cut on the 9 7/8" casing inside the 13 3/8" shoe,
ensuring the integrity of the outer casing. Another complexity to the operation was the high
hole angle of 58 degrees along with heavy casing string due to deep recovery depth and heavy
wall P-110 casing (66.9 Ibs per foot). Furthermore logs indicate stuck casing due to squeezing
Jorsalfare shale formation - more detail on page 2.

THE TRIDENT® OPERATION

1. Bridge plug set by TRIDENT @ 3,320m

2. First cut completed at 3,305m in open
hole squeezing Jorsalfare shale formation

3. Followed by precision cut (not damaging
the host casing) completed @ 3,168m

4. Set packer - good circulation achieved

5. Pull out of hole, reset anchor at hanger
and recover 3,168m of 9 7/8" P-110
casing

THE TITAN® OPERATION

6. TITAN was deployed and performed three
high-quality cuts in a single trip. The casing
was jacked in an attempt to free prior to and
after each cut

7. The 9 7/8" was jacked free after cut #3 from
3,186m down to 3,219m - with 6 jacks at
653,000 Ibs and POOH to surface

8. The TITAN System was then redeployed to
jack casing free from 3,219m to 3,245m
- due to the squeezing Jorsalfare shale
formation the system required activation
19 times in order to jack the final section of
casing free with a max of 800,000 Ibs and
POOH to surface

DHPT

Click here to learn more about
Ardyne's Precision Cutting Operation
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Logs from 3,150m down to 3,250m showing 9 7/8" casing in open hole encased in squeezing shale formation
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Casing with 83% coverage of

Mud behind 9 7/8" to 3,919m squeezing formation, similar to

‘good cement'
LR Log Interpretation Report .

It can be seen that at each casing collar there is an increase in attenuation across all measurements. This is a normal affect of the change
in thickness of the casing.

Very low attenuation is observed across all segments (except the second segment (under 13 3/8" shoe), probably anomalous/bad channel) down to
the 17 V2 rat hole.

For approximately 5m below the 17 2" to 12 4" hole size change there is high attenuation across all segments. This remains high over most
segments except for one segment which exhibits a response consistent with a weak material behind the casing (e.g. mud). Without orientation data it
is not possible to draw a conclusion as to what could be causing this response. This response is constant through the remainder of the section.

The high attenuation in the shear arrival is consistent with high strength solids behind the casing. This is not consistent with, and hence unlikely to be,
packed barite or other debris. The fact that TTOC is approximately 2,500m below the section rules out the likelihood of quality cement at this depth.

The only conclusion is that the attenuation is associated with squeeze from the formation with strength similar to good quality cement covering 5 out
of 6 segments, or 83.3% coverage over ~57m of log, taking in the location of TITAN cut #2 at 3,245m MD and TITAN cut #3 at 3,219m.



http://www.ardyne.co


ARDYNE PRECISION CUTTING

LEGAL NOTICE - USAGE & CONFIDENTIALITY

PLEASE NOTE THE FOLLOWING CONDITIONS ON WHICH THIS PRESENTATION IS PROVIDED:

1) THIS PRESENTATION IS PROVIDED FOR INFORMATION AND DISCUSSION PURPOSES ONLY. NO WARRANTY IS GIVEN AS TO THE ACCURACY OF THE
INFORMATION HEREIN, AND NO RELIANCE SHOULD BE PLACED BY THE RECIPIENT ON THE INFORMATION OR CONCLUSIONS CONTAINED HEREIN.

2) THIS REPORT IS CONFIDENTIAL TO THE RECIPIENT, AND SHOULD NOT BE SHARED IN WHOLE OR IN PART WITH ANY PERSON, OTHER THAN EMPLOYEES
OF EITHER THE RECIPIENT OR ITS AFFILIATE COMPANIES. THIS PRESENTATION MUST NOT BE USED FOR ANY PURPOSE, OTHER THAN THE EVALUATION BY
THE RECIPIENT OF THE INFORMATION CONTAINED HEREIN IN CONSIDERING WHETHER TO PURSUE A BUSINESS RELATIONSHIP WITH ARDYNE.

3) THE CONTENT OF THIS PRESENTATION IS PROPRIETARY TO ARDYNE TECHNOLOGIES LTD, COPYING OR ALTERING THIS DOCUMENT OR ANY CONTENT
HEREIN IS NOT PERMITTED WITHOUT WRITTEN PERMISSION OF THE AUTHORS.

ORIGINAL INSIGHT





OBJECTIVE - NO DAMAGE TO HOST CASING

KNIFE SWEEP
LIMITED TO SAFE
CUT DEPTH

PROBLEM

SOLUTION

Cut 9-7/8” without ‘touching’ the 13-3/8”
with the knives.

Use the ‘standoff’ of the 9-7/8” Coupling to
ensure there is a gap between OD of 9-7/8”
and ID of 13-3/8".






PRECISION CUTTING

MAX ALLOWED CUT DISTANCE FROM COUPLING

LIKELY CASE EXTREME CASE WORST CASE

CASING INSIDE HOST CASING WITH HIGH TENSION IN CASING ‘CONFORMS’ TO HOST
WITH DOGLEG CASING *Cannot actually be this bad but makes

calculation easier*
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PRECISION CUTTING

GAP CALCULATION — WORST CASE = NO CONTACT WITH 13-3/8

DLS by Depth
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PRECISION CUTTING

9-7/8" 66.9# VAMTOP GEOMETRY

10.978” OD
COUPLING

VAMTOP COUPLING
9-7/8” 66.9# CASING

KNIFE SWEEP
LIMITED TO SAFE
CUT DEPTH

8.50” GAUGE

STABILISER

.....






PRECISION CUTTING

SUMMARY

Ardyne takes an Engineered approach to cutting casing. Through comprehensive review of well geometry and evaluation
of “worst-case” scenarios, we can determine the optimal cut depths to ensure the host casing is NEVER damaged.

Key design elements of our market leading technology to ensure successful cutting:

TRIDENT Anchor
* Provides maximum stabilisation at cut point
e Enables overpull at cut point

TRIDENT Cutter

e Cutter sweep limited by physical stop

e Cannot be tampered with once sweep is set
* Positive indication once cut is made

* Unique knife design providing quick and clean machined cut
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