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Backfilling and sealing — general thoughts

= Aim should be to mimic the surrounding formation
Three different elements should/could be included:
1. Sealing elements (e.g. bentonite plugs)
2. Backfill material
3. Abutments
= Direct connection between sealing element and formation
= Sealing elements should to be placed in intact formation sections
= Permeability of the used sealing materials should be reasonable close to
permeability the surrounding formation
= Sealing material characteristics similar to the formation characteristics
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Borehole preparation prior to sealing

1. Determining borehole condition
e Cement bond log
e Gamma ray/gamma ray-neutron logs
 (Caliper logs

2. Casing and cement removal (at least in some

sections)
e Cutting and pulling (a) (b)
* Milling

3. Borehole cleaning

Casing cutting tools: (a) mechanical pipe cutter (Baker Hughes, 2024)
and (b) hydraulic casing cutter (Pioneer - Oil Tools Limited. 2017) .
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Potential sealing materials

= Material can/should be grouped
based on their rheological properties

* Flowable materials (e.g. any type
Fortndcoment [ of cement)

Halite formations with high content of 8
NaCl and KCl and mudstone formations

Halite formations with high content of 4 ¢ BUIk materlals (eg CrUShed
T 4 rocks, small bentonite pellets)

Halite and mudstone formations 9
Magnesna binder Halite formations with high content of 6 H
T .. e Physical plugs

AISKRISTALL Halite formations with high content of 6
anhydrite/gypsum, NaCl and MgCl,

Bentonite Mudstone and halite formations with 6-7
the exclusion of minerals containing
potassium ions

Halite formations and mudstone 6
formations

Halite formations and mudstone 9
formations

Crushed salt Halite formations 9
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Corrosion of sealing materials

= Different permeabilities come t=25a t=50a t=75a t=100a t= 1253 t=150a t=175a t=200a
into to play here once again =2
path of least resistance

= Different materials have
different corrosion rates and
behaviour

" The corrosion has a great
influence on the long-term
stability of the sealing element

0.6

= Computal models help to
simulate the flow
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Emplacement of flowable materials

Balance/balanced-plug

Two-plug method Dump bailing

method
(a) (b) (c) (d) WIRELINE
2 Second
First wiper dart “7 wiper dart _ Second
Waork string Work string - * wiper dart
@) L ) T . e DUMP BAILER
Dlling fuid Drilling fluid Tosdiorath: i ::::,smpa
- - i Locator sub Locator sub (sheared)
-~ with the first __ with the first
Spacer Spacer wiper dart wiper dart
> e (sheared)
CEMENT SLURRY
Sn:gcr
Height of Height of -
i::u:l‘:&n mhikél cement plug “:‘::;c": il ELECTRICAL/
- Bnlanc:'d’ cement plug (»cm‘c?! stinger MECHAN ICAL
-7 DUMP RELEASE
[ v o] BRIDGE PLUG
CASING
Khalifeh & Saasen (2020) Khalifeh & Saasen (2020) Mohammed Saaed Salih (2024)

{63 TEC
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Emplacement of bulk materials/phyiscal plugs

=  Bulk materials:
* Coiled tubing pumping
* Gravity placement
* High velocity and high pressure pumping
 Dump bailing

=  Physical plugs:
Wirelines
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Seal
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ing element length

|

permeability at the edge of the sealing element: 107> m?
permeability of the EDZ in the formation: 1077 m?

diameter of the sealing element: 0.70 m (diameter of the borehole)
solution: water

— o= permeability of the borehole sealing element: 10-18 m?

= o permeability of the borehole sealing element: 10-19 m?
permeability of the borehole sealing element: 10-17 m?
permeability of the borehole sealing element: 10-23 m?

—e—permeability of the drift seal: 10-18 m?

—e— permeability of the drift seal: 10-19 m?

—e—permeability of the drift seal: 10-17 m?

—e—permeability of the drift seal: 10-23 m?

desired length for a drift seal with
perfect geological conditions

desired length for sealing element with
perfect borehole conditions

length of the sealing element [m]
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Potential aspects extending
the sealing element:

= Fractures/fissuresin the
host formation

= Uncertainties regarding
the hydrogeological
environment

= Corrosion of the sealing
material

(€3 TEC
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