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CALEDUS®

Company Products and Services

A well construction method based on a A continually enlarging range of products
patented close-clearance flush-jointed and services to ensure trouble free
liner system, commercial now in 2 installation to planned Total Depth of
sizes with third size released in 2009 conductors, casing, and liner strings, aimed

particularly at challenging wellbore
conditions



© Established January 2004 with 4 staff, grown to 50+ in 2009

@© Head Office, Aberdeen

@© In-house design engineering team, 1ISO9000 accredited

(@© Manufacturing facility close to Aberdeen, 1SO9000 accredited
(@© Operations/Service close to Aberdeen

(© Offices in Calgary, Perth, Houston, Dubai, KL

- (© International Representation

A business that has matured
and can be relied upon....



CALEDUS®

TD Solutions™ Portfolio

To improve operational efficiency, enhance safety and reduce Non-Productive Time (NPT) in oil and gas well construction
Caledus offers a range of products and services to ensure trouble free installation to planned Total Depth of oil field tubular
goods.

EzeeGLIDER® Centraliser- Low Friction Engineered Polymer (Composite) casing/liner/screens centraliser.
DragonBITE™ Drill Shoe- A range of drilling with casing drill shoes.

SwivelMASTER ©®- Lock-able down-hole drill pipe swivel for use screen deployment in ERD wells.

RotoTEC Friction Reducer ®- Drill-pipe deployed tool designed to eliminate casing wear and reduce Torque and Drag in the
drill string.

BridgeBUSTER ®- Casing or liner reaming guide.
SlickSHOE™- Casing for liner guide shoe.

NaviGATOR™ Sub- Casing sub positioned at the base of the string that rotates end of string by reciprocation only to
orientate.

SingleRUN™ Motor- Economical single-run disposable drilling mud motor.
Disposable CleanUP™ Tool- Disposable upper or lower completion wellbore clean-up tool.

DriveSHOE™- Closed end conductor driving shoes.
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Innovation, design, manufacture, supply Q
and service

CALEDUS’







Description:

» Moulded during high pressure high temperature process
» Spiral Blades 22-25 and melon shaped

» Passive Straight Blades 5 and melon shaped

» Patented Anti-Swage Rings incorporated in each end

» Generous By-Pass Area provided

* Numerous Pipe x Hole size configurations available

* Low Weight

* Premium Self-Aligning Stop Collars also available



Features:
* Ultra Low Friction Factors-
BOS21 material in OBM Typically 0.10-0.15
BOS22 material in WBM Typically lower than 0.10
* Provides Low Drag & Torque
» Extreme Durability
» Material Thermally Stable from -40 C (-38 F) to 245 C (473 F)
» Exceptional Chemical Inertness
» Thermally and Electrically Insulating material
» Safe Manual Handling



Applications:

« Sand Control Screens, standalone and gravel-packed
» Extended Reach/Horizontal Wells

» Rotating Cemented Liners or Casings

* Drilling with Casing or Liner

» Multi-laterals/Window EXxits

* Production Riser/Tubing Thermal Insulation
 Protection of Open Hole Packers/Accessories

» Tough Open Hole Conditions



* Qutstanding Strength

* Low Density

» Extremely Low Friction Factors
* High Impact Values

* Thermally Stable

* Virtually Inert to all known Oilfield Chemicals
* Electrically and Thermally Insulating

» Outstanding Abrasion Resistance



BOS 21 Zinc Alloy Al Alloy

» Toughness (Impact Strength ft/lb) 30 13 30

o Strength:(Yield Strength GPA) 228 221 70

e Density (s.g.) 1.5 6.0 2.7
 Max Service Temperature (°C/°F) 245/473 ? tol175/3 47
* Friction Factor (Dry) 0.25 0.4 0.4

Start - up torque little upto 40%  up to 40%



Axial & radial compression of 30 tonnes
(66,000Ibs)

Max rotational velocity of casing 200 rpm in
water/oll

Melon shaped blades allow access through
loss zones & tight spots - also help
cuttings flow past in dirty holes

Anti-Swage rings enable driving through
tight spots

Yet they are machinable/millable



Excellent resistance (<10% strength reduction over 30 days immersion)

Acetone ; Isopropanol ; Methylene Chloride

Methyl Ethyl Ketone ; Toluene ; N-heptane

1,1,1, Trichloroethylene ; Sodium Chloride (10%)

Ammonium Hydroxide ; Sodium Hydroxide (10%)

Sulphuric Acid (36%); Brake Fluid ; Diesel Fuel ; JP-4 Jet Fuel
Motor Oil ; Power Steering Fluid ; Transmission F  luid

Gasoline

Acceptable resistance (>10% but <50% strength redu  ction over 30 days)

Zinc Chloride : Methanol



EzeeGLIDER’s weigh 4x less than metal alloy equival ents:

150x 9-5/8” EzeeGLIDER = 450 kg, in zinc 1800 kg
thus reducing the possibility of handling related b ack injuries
providing a safer system of work.

Smelting 1800 kg of zinc is unpleasant process,
energy intensive and produces several toxic by prod ucts.

EzeeGLIDER’s use polymers based upon hydrocarbons - the ultimate
recycling






DragonBITE™ 1 DragonBITE™ 2 DragonBITE™ 3



DragonBITE™ 1

The Caledus DragonBITE™1 (DB1) Drill Shoe is a
new generation drilling with casing drill shoe designed
to drill very soft formations at high rates of penetration.

Features: -

 Cutting structure high density spray-fused Tungsten
Carbide.

» Can be drilled-out quickly and efficiently with either
PDC, roller cone drill or another DragonBITE™ shoe.
 Available in most standard casing/liner versus open-
hole combinations.



DragonBITE™ 2

The Caledus DragonBITE™2 (DB2) Drill Shoe is a
new generation diamond drilling with casing drill shoe
designed to drill soft to medium-soft formations at high
rates of penetration.

Features: -

 Cutting structure comprises conventional PDC
cutters and thermally-stable polycrystalline diamond
(TSP) inserts.

» Can be drilled-out quickly and efficiently with either
PDC, roller cone drill or another DB2 shoe.
 Available in most standard casing/liner versus open-
hole combinations.



DragonBITE™ 3

The Caledus DragonBITE™3 (DB3) Drill Shoe is a
new generation “full-face” diamond drilling with casing
drill shoe designed to drill 'PDC-drillable’ formations at
high rates of penetration.

Features:-

 Cutting structure comprises premium grade PDC and
pre-flattened gauge cutters.

« Can be drilled out with a heavy-set PDC bit or an
insert type rock-bit.

 Available in most standard casing/liner versus open-
hole combinations.
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Description:

» Two hinged and bolted Aluminium
Clamps per assembly

» Two part Composite Inner Pipe
Sleeve fits directly around drill pipe

* Hinged Composite Outer Protector
Sleeve fits over Pipe Sleeve

* Protector Sleeve Rotates around
Pipe Sleeve

* Wear Indicators on all bearing faces



Applications:-

« Casing wear protection in new or old
wells (wear can be eliminated in
protected sections)

» Torque and/or drag reduction (greater
than 30% reductions can be realised)

* Reduce drill string drag during lower
completion installations

« Enhanced limited rig capability/reduce
stress on surface equipment

* Drilling Riser protection



Description:

» Two hinged and bolted Clamps per
assembly rotate with drill pipe

» Two part Inner Pipe Sleeve fits directly
around drill pipe and rotate with drill pipe
» Hinged Outer Protector Sleeve fits over
Pipe Sleeve

» Protector Sleeve is effectively non

rotating in relation to the casing and

Pipe Sleeve and Clamps rotate with dN
pipe

» Wear Indicators on all bearing faces

\

Tool Joint off

>
3
=



Description:

» Two hinged and bolted Clamps per
assembly

» Two part Inner Pipe Sleeve fits
directly around drill pipe (to protect
drill pipe from wear)

» Hinged Outer Protector Sleeve fits
over Pipe Sleeve

* Protector Sleeve Rotates around
Pipe Sleeve

* Wear Indicators on all bearing faces

Pipe Sleeves
Installed.......



Debris in well/mud between
Protector Sleeve and Pipe Sleeve
caused this wear.............

You'd rather have this..........



Than this..............

Debris in well/mud between
another design of NRDPP caused
this wear (not Caledus tool)

Drill string damage could be so
severe as to lead to scraped joints

\



Description:

» Two hinged and bolted Clamps
per assembly

» Two part Inner Pipe Sleeve fits
directly around drill pipe

» Hinged Outer Protector Sleeve fits
over Pipe Sleeve

* Protector Sleeve Rotates around
Pipe Sleeve

* Wear Indicators on all bearing faces

Lower Clamp
Installed.......




Description:

» Two hinged and bolted Clamps
per assembly

» Two part Inner Pipe Sleeve fits
directly around drill pipe

» Hinged Outer Protector Sleeve fits
over Pipe Sleeve

* Protector Sleeve Rotates around
Pipe Sleeve

* Wear Indicators on all bearing faces

Upper Clamp
Installed.......




Description:

» Two hinged and bolted Clamps per
assembly

» Two part Inner Pipe Sleeve fits
directly around drill pipe

» Hinged Outer Protector Sleeve fits
over Pipe Sleeve

* Protector Sleeve Rotates around
Pipe Sleeve

* Wear Indicators on all bearing faces

Protector Sleeve
Installed.......




Description:

» Two hinged and bolted Clamps per
assembly

» Two part Inner Pipe Sleeve fits
directly around drill pipe

» Hinged Outer Protector Sleeve fits
over Pipe Sleeve

* Protector Sleeve Rotates around
Pipe Sleeve

» Wear Indicators on all bearing
faces

Wear Indicators — Ability to quantify operational we
and make
effective change out decisions on the rig.

ar



Features:

» Low Pressure Drop Per Tool (less than 1psi
in most applications)

» High Resistance to Clamp Slippage (more
than 10,000Ibs per clamp on API pipe)

* High Side-load Rating Per Tool (modelled at
2500Ibs for planning*)

» High Revolutions Life Per Tool (more than
2,000,000 in some applications*)

* Life of Tools depends on
specific well parameters



Benefits:

» Do not increase stand height in Derrick

* Do not increase number of connections in drill
string

* Less stiffening effect that rigid sub based tools
» Do not affect drill string ratings as external to pipe

* Lower manual handle vs. a heavy sub based tool
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*35% surface torque reduction, in a water based mud, a total of 140 Friction Reducers installed.



Torque (ft-lbs)
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*32% surface torque reduction, in a water based mud, a total of 136 Friction Reducers installed.




Weight (t)
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*35% drag reduction, in a water based mud, a total of 140 Friction Reducers installed.




Slack Off Weight Increase
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*15-19% drag reduction, in a water based mud, a total of 136 Friction Reducers installed.



Contact Forces
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* As can be seen the area which was not protected by Friction Reducers suffered significantly higher wear.
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Description:

» Tungsten Carbide cutting structure on 360 degrees in
tear-drop pattern on tool OD towards the front end

» Right hand spiral stabilisation blades on tool OD

» Tungsten Carbide on top end of spiral blades towards
the back end

e Drillable Aluminium Eccentric shaped nose as standard



Tungsten Carbide on
/ Top of Spiral Blades

360 Degree Tear-Drop
Pattern of Tungsten
Carbide

Aluminium Ported
Eccentric Nose

Right Hand Spiral
Stabilisation Blades
Providing Stand-off
and Centralisation
of Tool



No Valve

Single Valve

Double Valve




Description:

» Flow-by areas have been maximised for circulation and
cementation

* Available with single or double API approved non-return

valve or no value fitted as required

» Supplied with customer specified casing connection box
thread

 Available in most standard casing/liner versus open-hole
combinations






Replaces standard nose

* BridgeBUSTER®'s can also be equipped with a back-pressure barrier and
hydraulic shear-out nose for floating casings or liners to TD

*Used on Centrica 9.5/8” floatation during 2005 supplied to XOM in 2007



1 (O



Description:

Drillable Aluminium Eccentric shaped nose as standard

* Slick outer diameter hull

 Available with single or double APl approved non-return
valve or no valve fitted, as required

» Supplied with customer specified casing connection box
thread

 Available in most standard casing/liner sizes



Slick outer diameter Casing/Liner box
body connection

Aluminium Ported
Eccentric Nose

Example shown is a
20" SlickSHOE™



Replaces standard nose

» SlickSHOE™’s can also be equipped with a back-pressure barrier and
hydraulic shear-out nose for floating casings or liners to TD

*Used on Centrica 9.5/8” floatation during 2005 supplied to XOM in 2007
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« Rotates end of string 360 degrees with 4-6 reciprocations (depending on size).

* Available in most standard casing/liner versus open hole combinations.
* Drill-out ID match’s casing being run, no parts to drill inside tool.

* Rotates the end of the casing without having to tur n the whole string from surface

Strokes here
Automatic J-slot
mechanism

Rotates here

Casing accessory
rotates on end of

\ pipe \



Actual 9.5/8” A
NaviGATOR™ Sub







Description:

» A non-serviceable mud motor for 100 hours of in well operating use
« Same power output as standard serviceable motor

 Standard rotor and stator configuration, no bent housing

« Same OD and connections as standard serviceable motor

* New manufactured when supplied (not used equipment)

* Available in numerous sizes to suit application

» A Rupture Disk Sub is run in case of plugging during cementing



Disks inserted into RDS ////\\\ /

T Mud lubricated Bearing section

~ Bit Sub/X-over

D Roller Cone Rock Bit



Applications:

« Difficult open hole wellbore conditions

* Final string cemented casings or liners

« Sand control screens

* Cemented completions

» Getting complicated final strings to TD with many accessories
e Drilling new formation at TD with casing or liner

* Drilling up cement plugs set on prior drilling trip due to losses



Benefits:

* Cost effective to use and is new manufacture not used

» Can eliminate need for wiper trip prior to running casing or liner
» Rotate end of string when full string rotation is not possible

* Drill/ream casing or liner back to TD by pumping alone

» Does not complicate job even with hydraulic liner hanger



Typical Job Set-up for 8.1/2” OH and 7” liner (bott  om up):

 8.3/8” Roller Cone Rock Bit (new or used) 4.1/2” Reg pin up

* Bit-sub/over, 3.1/2” Reg pin up x 4.1/2” Reg box down

» 4.3/4” SingleRUN™ Motor (5/6 lobe, 3 stage), 3.1/2” Reg box x box

* Rupture Disk Sub* (3 x 1200psi disks at 120 degrees) 3.1/2” Reg box up by 3.1/2” Reg pin
down

» Crossover to 7" 29# Vam Top HT box x 3.1/2” Reg pin

 Float Collar with required quantity of cementing non-return valves

» Landing Collar for Liner Hanger cementing plugs

o 7”7 29# Vam Top HT liner, length as required (c/w EzeeGLIDER'’s!)

e 7”7 x 9.5/8” Hydraulic Liner Hanger, pinned for 1800psi for setting pressure
« 5" DP to surface

* In 2009 Rupture Disks may be fitted to motor top sub rather than separate sub for cost saving



Typical Procedure 8.1/2” OH and 7” liner (bottom up  ):

» Make up drill bit and motor assembly and perform circulation test and ensure motor operates at
surface below rotary table, record pressure to turn motor and bit (should be low pressure).

* Run liner and centralisers as required, perform circulation test and record pressure.

* Pick-up liner hanger assembly and perform vendor checks

* RIH in hole on drill pipe to previous casing shoe, fill pipe as per liner vendor recommendations
* Enter open hole and RIH, any tight spots or difficulty pick-up and within pressure limits of liner
hanger assembly pump and ream/drill down with SRM/Bit

» At TD set and cement liner in the normal fashion, if motor or bit plugs during cementation then
rupture disks rupture to by-pass assembly automatically

* Bump Liner Wiper Plug

« POOH

* In 2009 Rupture Disks may be fitted to motor top sub rather than separate sub for cost saving






Description:

 Available as Clamp-on or In-line versions depending on
annular clearance around completion

* Run below Hanger/Packer assembly of completion
 Clean and Prepare outer casing whilst RIH

* Collect Ferrous Material whilst RIH

e Left in hole during completion installation



» Clamped onto casing/tubing

* Nylon Sleeves and Metal Clamps
 Wire Bristles for cleaning/preparing

» Magnets for collecting Ferrous material

Wire Bristle Impregnated Magnet Impregna_ted
Portion Stabilisation Portion



* Built as casing/tubing mandrel
 Equipped with casing/tubing connections
 Wire Bristles for cleaning/preparing

» Magnets for collecting Ferrous material

Wire Bristle Impregnated
Portion

Magnet Impregnated Stabilisation Portion






Closed End Drive Shoes

Drill through nose and Drive through nose designs available



