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THE EVOLUTION AND FUTURE OF ANNULAR 
CEMENT REMEDIATION

‘Pulverizor’ gun system 
enabling remediation of 

challenging annuli

Increased use of CFD analysis 
for hydraulic optimization

First mechanical explosives-
free systems

Non-damaging charges for 
concentric casing

First generation cup-
type PWC systems

2010

2013

Jetting systems 
introduced

2016

2017

Improved zonal isolation 
criteria based on CBL 

parameters

2018

2020

2022

Next generation explosives-
free system?
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THE ANNULAR CEMENT REMEDIATION JOURNEY

Section milling: 
typical 

performance (1.5 
ft/hr)

Section milling: 
good performance 

(2.4 ft/hr)

Perf & Wash: 
typical 

performance

Perf & Wash: good 
performance

Challenging
remediation

including 
failure rate

Slot-Jet-Isolate
expected 

performance

Conventional Section Milling 
approach, 50m interval

2012 – 2015 
Perforate & Wash

2016 – development 
of non-damaging 

charges
Challenging, well-

bonded annuli

Efficient remediation 
irrespective of degree of 

annular bond

2012 - 2020 The Future...?

100% 77% 51% 36% 71% 28%

Aim: to develop a 
highly efficient, 

reliable solution with 
a wide operating 

envelope. Opportunity 
to save ~70%



TOTALENERGIES WISHLIST & CASE FOR EXPLOSIVES-FREE

Safety - explosives free

Carbon footprint reduction

Fast – install & verify 50m barrier in <72 hrs 

Low standby rate, quick turnaround

No hidden charges

Multi-use, less waste

Proven to be effective on challenging annuli

Simple

Robust compliant barriers

Rigorously tested

Flexible – can be easily reconfigured

Cost reduction!

Clear indication of hydraulic efficacy



THE PROPOSED SOLUTION:
INTRODUCING THE SLOT-JET-ISOLATE SYSTEM

SJI™ What is it?:

Slot Jet Isolate is a Hydromechanical Tool that utilises
pressure and Pull or Push forces to slot casing coupled 
with existing proven technology if required to create a 
permanent barrier.

SJI™ Applications:

• Deep 200ft to 300ft full reservoir isolation

• Intermediate 200ft to 300ft isolation

• Formation integrity test and isolation

• Environmental isolation

• Workover re-entry

• Slotting production liner



SJI™ Comprises of 3 Main components:

Slotting Tool – Pierces the casing over 4000
times per 200ft section whilst
jetting the slots and rattling the
casing/cement at the same time.

Jetting Sub – Closed system that jets, flushes 
and cleans behind the casing
circumferentially.

Isolation Sub – Allows isolation material to be
forced into the slots and behind
the casing providing a
permanent barrier.

THE PROPOSED SOLUTION:
INTRODUCING THE SLOT-JET-ISOLATE SYSTEM

DP to Surface

Upper Flow

Diversion Cups

Jetting 360 Degrees

Jetting Nozzle

Slotting Blade

Lower Flow

Diversion Cups

Inverted Float (Shear) Sub



SLOT-JET-ISOLATE:
HOW IT WORKS



TESTING PROGRAMME:
PART 1: WORKSHOP TESTING



TESTING PROGRAMME:
PART 2: CFD HYDRAULIC OPTIMATISATION
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Particle size vs lifting from annulus at low flow (1500 lpm) and high inclination 
(60 deg)

SJI Other tool

Four 0.82” slots around 
circumference.
13.6 slots/ft.
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TESTING PROGRAMME:
PART 2: CFD HYDRAULIC OPTIMATISATION



Eccentric – Slotting Downwards
Fully cement between the 9-5/8” 
and 13-3/8”

TESTING PROGRAMME:
PART 3: FULL-SCALE ”WORST CASE” RIG-BASED TESTING

Wellbore fluid – 1.7sg WBM

Concentric – Slotting Upwards
Fully cement between the 9-
5/8” and 13-3/8”



TESTING PROGRAMME:
PART 3: FULL-SCALE ”WORST CASE” RIG-BASED TESTING



TESTING PROGRAMME:
PART 3: FULL-SCALE ”WORST CASE” RIG-BASED TESTING



COMPREHENSIVE TESTING PROGRAMME:
DEVELOPED TIMELINE

Major milestone 6069 slots 
achieved with one blade

Cutter optimized design and 
in-house manufacturing

Test prototype 
tool in 7” casing

NOV 20

DEC 20

Launch to industry

FEB 21

MAR 21

TotalEnergies
support SJITM

APR 21



COMPREHENSIVE TESTING PROGRAMME:
DEVELOPED TIMELINE

Slot Jet Isolate application 
North Sea on 9 well campaign

8 ¼” SJI tool slotting and 
jetting simultaneously tested

Major milestone achieved 
slotting cemented casing with 
no damage to outer casing

MAY 21

JUN 21

8 ¼” SJI tools 
manufacturing completed

AUG 21

JAN 22

Successful test at 
NORCE rig Norway

APR 22



SUMMARY

SJITM Slotting 
capabilities rig 
based upwards

SJITM Slotting 
capabilities 
workshop based

SJITM Slotting 
capabilities 
rig based 
downwards

SJITM Jetting 
capabilities rig 
basedSJITM Washing 

capabilities rig 
based



SUMMARY

SJITM Cementing 
capabilities rig 
based

SJITM Washing 
capabilities CFD 
optimised

SJITM Cementing 
capabilities CFD 
optimised

SJITM rig 
verified 
North Sea

SJITM Flups
verified

MAY 22

APR 22
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