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WELLS ABANDONMENT ACCELERATED

DEVELOPMENT OF A SINGLE-TRIP, CASING-
ON-DECK SYSTEM

JAMES LINKLATER — ENGINEERING DIRECTOR ORIGINAL INSIGHT



WHY PERFORM CASING RECOVERY?

Well Life Cycle

Operation

Exploration Well Intervention Plug and Abandonment

Barrier Plug Placement V V V
Cased Hole Sidetrack v v
Open Hole Sidetrack V V

Sustained Annulus Casing
Pressure (SACP) V
Remediation



THE CASING RECOVERY TOOLBOX

Casing Recovery Toolbox
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LONG STRING

TRIDENT®

SINGLE-TRIP
CUT & PULL
SYSTEM



TRIDENT FUNCTIONALITY = TRIP REDUCTION

STANDARD OPERATION ARDYNE OPERATION
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TRIDENT System example operation

USTEP 1 CSTEP 2 QSTEP 3 UStep 4 QSTEP 5 CSTEP 6 QSTEP 7 CISTEP 8 USTEP 9
Run in hole Dress cement Tag Testing Relocate Cut casing Circulate Relocate Pull casing
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Dressing
Cement

32% Time
Saving
VS
Conventional
Operation

TRIDENT Single-Trip Cut and Pull System saves rig time and eliminated handling of 2 BHA's
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Dressing
Cement &
Pressure
Testing

46% Time
Saving
VS.

Conventional
Operation

THE OPERATION

A
A INOTL

T®RIN -
was conau

NAarth Saa
>€a 0pe

perator co
ator Co

been

nducted a permanent P&A operation on a fixed installation

ry abandoned by setting a cement plug and recovering t
34ft. Casing was F‘,':_‘.:";j to be cut in tension due to pote

With the TRIDENT Anchor set, suffi

pleted

ng the annulu \
e TRIDENT A
or to the top of the casing




Anchor
Setting in
both 9 5/8”
& 10 34”
Casings

Resetting

the standard

- 23%

efficiency
gain

TRIDENT® Anchor and Packer delivers a 23% efficiency gain on routine Cut & Pull operation

TRIDENT System

n 2o Tt aeg d CL casing e
d Tric ed u ft
Anchored Trident in 4" and se ke e e
ace

THE OPERATION

The TRIDENT Single-Trip casing recovery system was deployed on a Semi-Subm

Y er
ave been conducted with conventional equipmen
ntegrated and upgraded packer and anchor p%"w:r“‘e: n a singie tnp, saving sign
CONTINGENCY FUNCTIONALITY
Ancho
na re
na Ve




SHORT STRING

TITAN®

SINGLE-TRIP
CUT, JACK & PULL
SYSTEM



DOWNHOLE HYDRAULIC JACKING VS PULLING CASING FROM SURFACE

Conventional pull of casing TITAN System pull of casing

At Surface:
No pull
required

At Surface:
Rig pull
410 tons

With
TITAN®

System
All forces created downhole

Friction Losses

2,168 metre:
130 tons applied
on the fish

(no movement)

2,168 metre:

Up to 650 tons applied
on the fish

(pull free)

Settled Solids around casing
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TITAN SYSTEM EXAMPLE OPERATION

TITAN BHA

i Down Hole
. 1g= Power Tool
(Hydraulic
Jack)
1l

) ALO

5 Valve

L s

=

[[ TYPHOON
= Spear

| |

H Drilling

I Motor

B Casing

I Cutting

)
<

BHA

QSTEP 1
Run in hole &
Take Pulll with rig

< I
!
O )

=

2
S

QSTEP 2
If No Go set
Anchor and Jack
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Pull back & Take
Pull with Rig
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USTEP 5
If No Go Set
Anchor and Jack
Casing and recover

Repeat steps 3,4 & 5
As required
Without coming
Out of the hole



SHORT STRING

TITAN®

CASE HISTORY




TITAN SYSTEM

Enabling
Open
Hole Side-
Track

he TITAN System unifies casin
power tool, in a single trip oper
he downhole adaptability of the TITAN System ensures and maximises the

recoverapie casing in cha enging circumstances Dy itizin g the pu INg Capacity of

the hydraulic power tool with added repeatable cas ng cutung capabilit

THE OPERATION

SAVED BY THE
TITAN SYSTEM

THE SOLUTION

TITAN - Cut,
Jack & Pull in
a single trip
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Enabling
Open
Hole Side-
Track

TITAN - Cut,
Jack & Pull in
a single trip




Rock to
Rock
Cement
Plug

TITAN — Cut,
Jack & Pull in

a single trip
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T gives total flexibility on sequencing of repeated jacking and cutting

ngle trip as it is not reliant on single-use ball d a ation or pipe

s capabilities are available on-demand with the tension-activated ALO-Valve

flow activated TYPHOON® Spear enabling multiple cutting and jacking in a




Saving hours from your operation, improving safety and reducing costs

Rock to
Rock
Cement
Plug

TITAN - Cut,
Jack & Pull in
a single trip




PERFORMAMNCE BULLETIMN — 201 8MNORD01

A Proven Alternative to Casing Milling

PARTIAL
CEMENT
GOOD
CEMENT
CASING @

TITAN® SYSTEM

The TITAN System unifies casing cutting and recovery with a downhole hydraulic power tool, in a single trip operation.

The downhole adaptability of the TITAN System ensures and maximises the recoverable casing by utilizing the pulling capacity

of the hydraulic power tool with added repeatable casing cutting capability in a single trip.

THE APPLICATIONS

Workover Well integrity

Rig or Rigless

Sustained annulus
casing pressure
issues

Restore well / casing integrity
by recovering leaking casing
/external patch & re-cement

Re-entry /

Brown Field Workover

Sot Recovery
Sdetrack Barrier
placement {depth)

Open Hole Sidetrack -
pontential hole size enabler
by pulling casing below the

shoe

Permanent
bamier plug
installation

Rig or Rigless

Casing removal for
barner placements
(depth)

No milling /
swarf

Rock to Rock
Barrier

No BOP
Cleaning

Recovering casing in settled

annular solids

No logging

SINGLE STRING RECOVERY

DUAL STRING RECOVERY
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GOOD
CEMENT
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TITAN System

RUNS

DownHole Power Tool

ALO-Valve

TYPHOON ® Spear

Mud Motor

Casing Cutter

Taper Mill
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Industry Standard

Industry
Standard

TITAN® System - Patent Pending WO 2018083473
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