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1

Introduction and Specification

1.1 Overview

The kaseum K-Punch tool range is a retrofittable hydraulic assembly that is used to quickly and safely punch
communication holes through tubing and casing.

The kaseum 3.5” tubing K-Punch assembly utilises a hydro-mechanical system to safely punch up to a maximum
of six 0.375”, or three 0.715” diameter communication holes, depending on the operational requirement. The 3.5”
tubing K-Punch is retrofitted to the bottom of the 2.125” or 2.75” K-Set setting tool, and uses its linear stroke to
energise the hydraulic system. The 3.5” tubing K-Punch does not require jarring or explosives to operate, and will
effectively penetrate through the tubing with a simple electronic command. The 3.5” tubing K-Punch consists of a
2.590” OD Hydraulic Actuator section that can be configured with one, or multiple Punch Heads depending on the
communication flow area required.

Figure 1 - View of K-Punch

1.2 Features

Electronic control: The K-Punch is initiated and controlled electronically for increased accuracy.

Modular design: Allowing multiple Punch Heads for various string configurations.

Punch Phasing ability: Multiple Punch Heads can be rotationally phased to suit operational
requirements.

Non-explosive: A hydraulic system eliminates the need for explosives, reducing the safety hazard and
logistical challenges involved in the deployment of explosives.

Built in safety systems: The K-Punch is designed with multiple safety mechanisms to protect the tool
and user from the dangers associated with pressurised systems.

Emergency disconnect: In the unlikely event of a tool failure mid-operation and the tool string is stuck
downhole, then the hydraulic chamber can be mechanically vented by jarring to allow the tool string to be
recovered.
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1.3 Physical Properties
Table 1 - Physical properties of the 3.5” tubing K-Punch system

Maximum Operating Pressure (Hydrostatic) 15,000psi (1034 bar)
Rating
Maximum Internal Hydraulic Pressure Rating 30,000psi (2068 bar)

(hydraulic system rating when constrained in the
correct grade of tubing)

Maximum Internal Hydraulic Pressure Rating 15,000psi (1034 bar)

(hydraulic system rating when un-constrained) The Punch Pistons are designed to
A operate in specific size and weight of

API Tubing If the K-Punch is operated
in an un-constrained condition (e.g., it is not run in
the correct size of tubing), then the tool is de-rated
to 15,000psi. If operated in an un-constrained
condition above this rating the K-Punch has
enough force to damage the retaining plate on
the punch head.

Compatible Tubing OD Size 3.5” (89mm) OD
Minimum Operating Temperature 14°F (-10°C)
The PCM in the K-Set will not perform at
A full capacity (~50%) when at this
temperature. It is advised to keep the

PCM at room temperature for as long as possible
prior to operation.

Maximum Operating Temperature 275°F (135°C) for 6 hours

250°F (121°C) for 8 hours
Exposure to temperatures greater or
longer than stated WILL cause battery
leakage, and may damage internal

components

Maximum Tensile Rating E-Line: 25,000Ib (11.34 Tonne) at GO Box thread
on K-Set PCM Housing

Slickline: 30,000Ib (13.61 Tonne) at Sucker Rod
thread on K-Set PCM Housing

Emergency Shear Ring Disconnect Value 20,000lbs
Minimum Hydrostatic pressure to be deployed 200psi
within (to push the Punch Pistons in during retract
phase)
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Maximum Number of Punch Heads per operation | When using Punch Head PN 2326 - 6* See
warnings below

When using Punch Head PN 2656 - 6* See
warnings below

When using Punch Head PN 3725 - 3* See
warnings below

Due to the available hydraulic volume the maximum number of Punch Heads that can be deployed in
a single trip is 3 or 6, depending on the type of Punch Heads being used. Fitting of greater than
this designated maximum Punch Heads will result in operational failure.

kaseum recommends the Punch Heads be aligned (0° phased) or equispaced (360 divided by
number of Punch Heads for recommended phasing). For example, two punches should be aligned or
at 180-degree phasing (2 punches at 90 degrees can lead to instability in the punch operation and is
not recommended) see Table 2 - Recommended phasing angle of this manual for guidance.

When configuring the K-Punch for deployment only Punch Heads of the same type can be used in the
same string (i.e., it is not possible to configure different types of Punch Heads in the same tool string).

Table 2 - Recommended phasing angle

Number of Heads Recommended phasing angle
1 N/A
2 0° or 180°
3 0° or 120°
4** 0° or 90°
5xx 0°or 72°
6** 0° or 60°

**(only Punch Heads part number PN 2326 and PN 2656 can be configured with more than 3 Punch Heads
in a single deployment)

Table 3 — Physical properties of 2.590” OD Hydraulic Actuator (kaseum part number 2325)

Maximum OD 2.590” (65.8mm)
Overall Length 36.2” (918.6mm)
Tool Weight 35.5Ib (16.1kg)
Recommended Relief Shear Disc Rating 24 000psi (kaseum part number 3486)
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Table 4 - Physical properties of 2.74” OD Punch Head f/ 7.7 Ib.ft and 10.2 Ib.ft tubing.
(kaseum part number 2326)

2.74” (69.6mm)

7.3” (186mm)

5.0” (128mm)

7.78lIb (3.53kg)

7.71b.ft to 10.2Ib. ft

J55, L80, P110

0.375” Punch Button (kaseum part number 1387)

Fitting Punch Buttons that are not compatible will
cause operational failures.

Table 5 - Physical properties of the 2.59” OD Punch Head f/ 12.7Ib.ft tubing.
(kaseum part number 2656)

2.59” (65.8mm)

7.3” (186mm)

5.0” (128mm)

7.01lb (3.18kg)

12.7Ib.ft only

J55, L80, P110

0.375” Punch Button (kaseum part number 1387)

' Fitting Punch Buttons that are not compatible will
. cause operational failures.
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Table 6 - Physical properties of the 2.59” OD Punch Head with 0.715” Punch Button f/ 7.7Ib.ft to 12.71b.ft

kaseum

tubing. (kaseum part number 3725)

Maximum OD

2.59” (65.8mm)

Overall Length

8.3” (210mm)

Make Up length

6.0” (152mm)

Tool Weight

8.291b (3.76kg)

Compatible Tubing Weights

7.7Ib.ft to 12.71b.ft

Compatible Tubing Materials

J55, L80, P110

Compatible Punch Buttons

A

0.715” Punch Button (kaseum part number 3727)

Fitting Punch Buttons that are not compatible will cause
operational failures.

Table 7 - Achievable Flow Area

Part Number
of Punch Head PN 2326 (0.375” PN 2656 (0.375” PN 3725 (0.715”
Punch Button) Punch Button) Punch Button)
Flow Area
Flow Area with 1 Punch Head 0.11 in? 0.11in? 0.40in?
Flow Area with 2 Punch Heads 0.22 in? 0.22 in? 0.80in?
Flow Area with 3 Punch Heads 0.33in? 0.33in? 1.20in?
Flow Area with 4 Punch Heads 0.44 in? 0.44 in? N/A**
Flow Area with 5 Punch Heads 0.55 in? 0.55 in? N/A**
Flow Area with 6 Punch Heads 0.66 in2 0.66 in2 N/A**

**(only Punch Heads part number PN 2326 and PN 2656 can be configured with more than 3 Punch Heads

in a single deployment)
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2 Operational Safety and Warnings

Pressure failure. The K-Punch is designed to be run within a specific size and grade of tubing as
outlined in the specification of section 1.3 Physical Properties of this manual. If the K-Punch is used
in tubing out-with this specification, or mechanically unconstrained (i.e., functioning the K-Punch
without it contacting a solid surface) then then the Punch Head Retainer Plate will yield, venting the
tool hydraulics and cause a catastrophic failure of the Punch Head.

The K-Punch should only be functioned within the correct size of tubing.

.‘-

Figure 2 - Pictures showing damaged caused during unconstrained punching operation

Pressurised chamber. The K-Punch has an internal hydraulic chamber capable of generating very
high pressures. Precautions should be made to ensure that this pressure is managed, and that
safety precautions are taken when breaking out any connection that may contain trapped pressure.

Projectile hazard. If the K-Punch is to be used or tested on surface then a projectile hazard will be
present. When punching, the Punch Button along with the yielded section of tubing with be ejected
with a high velocity and force. Also, when the Relief Shear Disc yields during the punching cycle a
small volume of very high-pressure oil will be ejected from the End Sub. Ensure adequate barriers
are in place to protect all personnel from these associated hazards.

remain stationary. Any movement on the running string during the punching cycle may cause the Punch

2 Only Punch when stationary. Once the Punch command has been initiated the running string must

Buttons to be dislodged, resulting in an operational failure.
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> P> P> BB DB

Thermal expansion of oil. When operated in a hot environment the oil within the K-Punch will
experience thermal expansion. If a thermal expansion gap is not allowed for then it may cause the Punch
Buttons to extend outward prematurely and become dislodged. It is critical that the oil fill procedure is
followed. Follow the instruction in section 6.2 Oil Fill of K-Punch of this manual for guidance.

Manual Handling. K-Punch presents a manual handling risk for a single user due to its size and weight.
Use mechanical aids whenever possible or seek assistance from additional personnel in the movement
and manoeuvring of the K-Punch.

Handling Risks. The K-Punch is round and will roll on a flat surface, ensure that the K-Punch is stable
and secure when placed on flat surfaces.

Handling Risks. When the K-Punch is retrieved after deployment it may have handling dangers present
(i.e., it can be hot and may present marking/abrasive surfaces due to the nature of the environment it is
used in.) Always wear gloves when handling the K-Punch as a minimum, and adhere to any local or
company handling policies.

Pinch Points. Due to the nature of operation pinch points may exist at the lower end of the tool. The
user must take all precautions necessary to ensure that pinch points are identified and that the tool is
always functioned in a safe environment where there is no risk of the pinch point causing a safety hazard.

Maximum Running Speed. The maximum recommended running speed for the K-Punch is 150ft/min
or 50m/min. Running the tool faster than this may cause unnecessary damage or shock to the tool.

Tensile Rating. The maximum tensile rating of the K-Set is 25,000Ib at the GO Box Thread if using PCM
Housing E-Line, or 30 000Ibs at Sucker Rod Pin Thread if using the PCM Housing Slickline.

If in doubt about the operation, function or use of the 3.5” tubing K-
Punch then STOP and seek assistance.

This manual will describe the function of 3.5” tubing K-Punch ONLY.
The user should be familiar with the function of the respective K-Set
Setting tool to be used and these two manuals should be used in
conjunction with each other to safety deploy the 3.5” tubing K-
Punch.
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3 K-Punch Design Overview and Principle of Operation

The 3.5” tubing K-Punch assembly is connected to a 2.125” (or 2.75”) K-Set setting tool prior to deployment to
make up the running string. The Slick Rod of the K-Set is directly connected to the Main Piston of the K-Punch,
meaning that any movement generated by the K-Set will be transmitted directly to the Main Piston of the K-Punch.

The K-Punch is a simple hydraulic system that is directly energised or relieved by manipulating the Main Piston
upwards or downwards. Once the running string is stationed at the required punching depth the operation can
begin. An electronic ‘Punch’ command is initiated and the K-Set will begin stroking upwards, pulling the Main Piston
of the K-Punch, and pressurising the hydraulic chamber within. As the pressure increases the Punch Piston(s) are
forced outwards and the connected Punch Button(s) will contact the wall of the tubing. The hydraulic chamber
pressure will continue to rise until a sufficient pressure, and therefore force, has been generated to penetrate the
Punch Button through the tubing wall, where the Punch Button will be ejected, leaving behind a communication port
to the annular space. Once all Punch Buttons have penetrated, the K-Punch will vent the hydraulic chamber by
means of a Shear Disc rupture event. The K-Set is then commanded to ‘Retract’ and the Punch Piston(s) are
retracted into the tool with the aid of external hydrostatic pressure, allowing the running string to be recovered to
surface.

This manual will cover the function and operation of the 3.5” tubing K-Punch only.

Figure 3 — Images of K-Punch with single Punch Head

The 3.5” tubing K-Punch consists of 2 separate sub-assemblies. They are:

e 2.590” OD Hydraulic Actuator assembly. (kaseum part number 2325)

e Punch Head. either: -
o 2.740” OD Punch Head(s) with 0.375” Punch Button (kaseum part number 2326) OR
o 2.590” OD Punch Head(s) with 0.375” Punch Button (kaseum part number 2656) OR
o 2.590” OD Punch Head(s) with 0.715” Punch Button (kaseum part number 2656)

The following is a detailed breakdown of these assemblies:
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3.1 2.590” OD K-Punch Hydraulic Actuator assembly

The Hydraulic Actuator assembly is a simple piston operated hydraulic chamber. When the Hydraulic Actuator
assembly is interfaced with the K-Set the movement generated by the K-Set is applied directly to the Main Piston
of the K-Punch, which will increase or decrease the hydraulic chamber pressure accordingly. A ‘Punch’ command
will cause this hydraulic chamber to reduce in volume, therefore increasing the pressure, which is used to deploy
the Punch Pistons. When a ‘Retract’ command is issued the hydraulic chamber volume is increased causing the
pressure to reduce, allowing the Punch Pistons to retract with help from external hydrostatic pressure.

The Hydraulic Actuator also has the mechanical interface, the Extension Sub assembly, to allow the K-Punch to be
assembled to the K-Set. Once hard mounted, the Main Piston of the K-Punch screws directly to the K-Set Slick
Rod, transmitting the linear stroke of the K-Set directly to the hydraulic chamber of the K-Punch.

The Hydraulic Actuator assembly also has several features that are integral to the correct and safe deployment of
the K-Punch. They include:

e A Relief Shear Disc; to vent the hydraulic chamber into the external atmosphere after all the Punch Buttons
have been deployed, whilst also protecting the hydraulic system from over-pressurisation.

e Check Valves, to allow the hydraulics to be vented at the end of the punching cycle but prevent the ingress
of well fluid.

e An Axial Force Only Plug; (hereby referred to as an A.F.O. Plug) to allow the hydraulic chamber to be
vented manually, and in a controlled manner, if a risk of internal trapped pressure on return to surface is
thought to be present.

e An Emergency Release Shear Ring; to allow the hydraulics to be vented in an emergency situation
downhole. In the unlikely event that a complete tool failure occurs during the punching cycle then the
running string can be jarred up to release a shear ring that will vent the hydraulic chamber.

Extension Sub Hydraulic Main Piston Emergency Shear || A.F.0 Plug | [Punch Head| | Check || Shear Disc

assembly Chamber Ring Valve

Figure 4 — Hydraulic Actuator assembly images
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3.2 Punch Head(s)

The Punch Head contains the Punch Piston sub-assembly used to penetrate the tubing wall. The Punch Head, or
Heads, can be fitted onto the Hydraulic Actuator assembly and orientated to the required phasing with the addition
of Shim Washers. Each Punch Head has an internal hydraulic chamber that connects into the Hydraulic Actuator
assembly hydraulics. Within the Punch Head Housing a Punch Piston sub-assembly that comprise a Punch Piston*,
Punch Holder*, (Note that on Punch Head PN 3725 the Punch Piston and Punch Holder are of a single piece
construction), Spring Pin and Punch Button is fitted. When the hydraulic chamber is pressurised, this punching
arrangement moves out radially to contact the tubing wall. Once sufficient internal pressure, and therefore force,
has been reached the Punch Button will penetrate through the tubing and be ejected into the annular space,
providing hydraulic communication between the tubing and annulus.

There are 3 variants of Punch Head(s) that can be used depending on the tubing weight and flow area required.
They are: -

e 2.740” OD Punch Head(s) with 0.375” Punch Button (kaseum part number 2326) for use in 7.7lb.ft and
10.2Ib.ft

e 2.590” OD Punch Head(s) with 0.375” Punch Button (kaseum part number 2656) for use in 12.7Ib.ft

e 2.590” OD Punch Head(s) with 0.715” Punch Button (kaseum part number 3725) for use in 7.7Ib.ft to
12.71b.ft

When configuring the K-Punch for deployment only Punch Heads of the same type can be used in the
same string (i.e., it is not possible to configure different types of Punch Heads in the same tool string).

A Ensure that the correct Punch Head is used for the correct size and weight of tubing. Using a Punch

Head in the wrong size and weight of tubing will lead to operational failures and potential tool damage.
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| 0.375 Punch Button

Spring Pin

Punch Holder

Figure 5 — Cross section image of Punch Heads, kaseum part numbers 2326 and 2656

|0_715 Punch Button|

Spring Pin

One Piece Punch
Pistan and Holder Punch Housing

Figure 6 — Cross section image Punch Head, kaseum part number 3725

In order to successfully function the K-Punch, the user should first familiarize themselves with the tool, specifically
the following parts and their function.
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3.3 Extension Sub assembly

The Extension Sub assembly is used to mechanically connect the K-Punch to the K-Set. The Extension Sub
assembly has a captive free spinning Retainer Cap that facilitates easy make up of this connection.

Figure 7 - Extension Sub image

3.4 Main Piston

The Main Piston is solely responsible for altering the pressure within the hydraulic chamber. The Main Piston is
connected directly to the K-Set Slick Rod, and upwards movement will cause the hydraulic chamber volume to
decrease, therefore increasing the chamber pressure and vice versa.

As with all hydraulic systems sealing integrity is paramount to the correct function of the tool. Therefore, both
sealing arrangements on the Main Piston (i.e., the elastomeric O-ring on the Piston and the metal sealing face on
the Tubing Nipple) need to be maintained throughout the life cycle of the K-Punch.

The Main Piston rod is a dynamic sealing surface; therefore, it is imperative to the correct function of the K-Punch
that this surface is keep in good condition and is not marked or damaged in any way.

— =

é If any damage is present on the dynamic sealing surface then it must not be used

Dynamic Sealing Surface 3 =& \ Make-up Shoulder

Figure 8 - Main Piston image
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As mentioned, the Main Piston is connected directly to the K-Set Slick Rod. Make-up and break-out of this
connection is aided with the addition of a small make up hole on the shoulder of the Main Piston that can be
accessed externally through the Piston Housing. Once the make-up hole is aligned with one of the holes in the
Piston Housing then a Pin Punch can be inserted to allow the threaded connection to be made up correctly.

Pin Punch inserted
through Piston Housing
and engaging the
make-up shoulder

Figure 9 - Image showing make-up of Main Piston to K-Set

3.5 Tubing Nipple

A Tubing Nipple is fitted to the Main Piston to extend the hydraulic chamber into the lower section of the tool. The
Tubing Nipple is fitted with a Collar and Nut to mechanically lock the Tubing Nipple to the Main Piston. The Tubing
Nipple utilises a metal seal, therefore this Tubing Nut must be made up securely to the Main Piston to ensure
hydraulic integrity of the system. It is recommended to check this seal is still intact prior to every operation (i.e.,
ensure the Tubing Nut is tight prior to every deployment.)

Like the Main Piston rod, the Tubing Nipple is also a dynamic sealing surface which must be kept in a good condition
and not damaged or marked in anyway.

| Dynamic Sealing Surface

Figure 10 - Tubing Nipple image

é If any damage is present on the dynamic sealing surface of the Tubing Nipple then it must not be used
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3.6 Outlet Sub

The Outlet Sub is a continuation of the hydraulic chamber that allows Punch Head(s) to be plumbed into the
hydraulic system. There are 3 critical parts of the Outlet Sub which are all critical to the successful operation of
the tool. they are:

e Atthe top of the Outlet Sub the elastomeric seal arrangement for the Tubing Nipple is situated internally
and requires periodic redress.

e The Emergency Shear Ring mechanism is also mounted on the Outlet Sub. This will allow the hydraulic
chamber to be vented in the unlikely event of a stuck tool situation downhole. If the tool is stuck with
trapped pressure internally then the tool string can be jarred upwards, shearing the Emergency Shear
Ring and allowing the Piston on the Outlet Sub to unseat, venting the hydraulic chamber into the external
atmosphere.

e An AF.O plug is also accessible on the external profile of the Outlet Sub. This allows direct
communication into the hydraulic chamber, allowing the hydraulics to be safely vented if trapped pressure
is thought to be present at surface.

il

,
AN N T
LT 0 o )

Tubing Nipple sealing Emergency Shear Ring

arrangement location

A.F.O Plug

Figure 11 - Outlet Sub image
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3.7 Punch Housing

The Punch Head assembly is made up of a Punch Housing and Punch Piston sub-assembly. The Punch Housing
is part of the hydraulic chamber; therefore, all seals should be maintained regularly to ensure hydraulic integrity.
The Punch Piston sub-assembly is fitted into the Punch Housing and retained by means of a sliding Retainer Plate.

The Punch Head(s) can be oriented to the required phasing by adding Shim Washers as required.

—

Figure 12 - Punch Heads

3.8 Punch Piston sub-assembly

The Punch Piston sub-assembly consists of the Punch Piston*, Punch Holder*, (Note that on Punch Head PN 3725
the Punch Piston and Punch Holder are of a single piece construction), Spring Pin and Punch Button. The Punch
Button and Spring Pin are consumable parts and new parts must be fitted to the Punch Holder prior to each
deployment. The Punch Button has a trapezoidal shape and its orientation during fitting is critical. The Punch
Button is to be fitted with the largest face contacting the tubing wall, and the smaller face against the Punch Holder.

The Spring Pin should have a slight interference fit with the Punch Holder and Punch Button to ensure it will not fall
out during handling or run-in hole. After deployment a portion of the Spring Pin may be left in the Punch Holder and
this should be removed after each operation.

’ Punch Button \

’ Punch Holder

Larger face,
Tubing side

Smaller face,
Punch Holder side

Punch Piston

¥ | Spring Pin

Figure 13 - Punch Piston sub-assembly images

The Punch Button must be fitted in the correct orientation. Failure to ensure the correct orientation will
result in operational failures.
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3.9 EndSub

The End Sub is the lowermost part of the K-Punch and houses the Relief Shear Disc and Piston as well as two
Check Valve arrangements which should be tested periodically. The End Sub should be removed during the oil fill
procedure to allow air to be evacuated easily. It is recommended to fill the End Sub with oil prior to fitting to ensure
that no air pockets are introduced during the oil fill process. (this is explained in greater detail in section 6.2 Oil Fill
of K-Punch of this manual)

Figure 14 - End Sub filled prior to fitting

3.10 Relief Piston Shear Disc

A Relief Piston and a consumable Relief Shear Disc are used to allow the hydraulic chamber to vent once all the
connected Punch Buttons have been deployed. The Relief Shear Disc also ensures that the K-Punch hydraulic
pressure never exceeds a safe nominal value. The Relief Shear Disc provides mechanical support for the Relief
Piston, sealing off the Check Valves. Once the internal hydraulic chamber pressure exceeds the rating of the Relief
Shear Disc it will yield and the mechanical support will be lost. The Relief Piston will travel downwards, opening the
Check Valves to the hydraulic chamber and allowing the pressure to be vented to the external atmosphere.

After operation there are several remnants of the Relief Shear Disc retained within the End Sub that must be
removed.

Failure to remove the old remnants of Relief Shear Disc will cause assembly issues for future
deployments

{
Lt

Figure 15 - Relief Disc image fitted into End Sub and remnants of the sheared Disc after deployment
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3.11 A.F.O Plug

An A.F.O plug is situated on the Outlet Sub and allows direct communication into the hydraulic chamber to allow
the user to safely vent the hydraulics if required. The A.F.O Plug has a dual sealing system which consists of a
primary metal seal that is seated into the Outlet Sub. The hydraulic integrity of the system is dependent on the
A.F.O. Plug being in a good, serviceable condition and ensuring that it is fitted securely prior to each operation.

There is also a secondary elastomeric O-ring seal that allows the A.F.O. Plug primary metal seal to be unseated
slightly and allow the internal pressure to vent through an external vent port, without any of the pressure coming
out past the A.F.O Plug body.

A.F.O Plug

Secondary O-ring seal

Vent port

Primary metal sealing
point

Figure 16 - A.F.O Plug cross section image

The K-Punch system is designed to vent all internal pressure if the operation sequence is followed correctly. In the
event of a tool failure, or the operational procedure is not followed, there is the possibility that trapped hydraulic
pressure may be present inside the tool. A prime indicator of trapped pressure will be that the Punch Pistons are
not fully retracted when the tool string is back at surface, and cannot manually be pushed back below the tool OD.
If there is any evidence or concern that the tool has internal hydraulic pressure then the A.F.O Plug should be
unseated to vent the hydraulic chamber prior to disassembly of the tool.

The A.F.O Plug, like any other sealing device should be serviced and replaced periodically to ensure the hydraulic
integrity of the system.

Vent hole for A.F.O
Plug

-

Figure-17 - A.F.O Plug vent image
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3.12 Check Valves

Two basic Check Valves are fitted in the End Sub which comprise a Valve held on an elastomeric Seal by a Spring.
These allow the hydraulic chamber to be vented to the external atmosphere, whilst stopping any external well fluid
from entering the chamber.

During normal operation the Check Valves are not subjected to the pressure exerted by the hydraulic chamber, due
to the Relief Piston. Once the Relief Piston is forced downwards after the Relief Shear Disc rupture, these Check
Valves are now incorporated in the hydraulic chamber. The Check Valves will unseat, allowing oil to vent into the
external atmosphere while the K-Set completes its setting cycle, displacing all oil from the hydraulic chamber.

During this resetting phase the Check Valves will seat and prevent well fluid from entering the Punch Hydraulic
Chamber. This will reduce the internal hydraulic chamber pressure and with the assistance of the external
hydrostatic pressure, allow the Punch Pistons to retract.

The Check Valves must be checked prior to each deployment to ensure they are in serviceable condition.

Failure to maintain the Check Valves will cause the Punch Pistons not to retract after operation,
resulting in operational failures.

Check Valve Spring Check Valve Insert
Housing

Check Valve Check Valve O-Ring
Seal

Figure 18 — Check Valve arrangement image
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4 Theory of Operation

The K-Punch is assembled with the desired amount of Punch Heads and phased in accordance with Table 2 -
Recommended phasing angle of this manual. Once correctly filled with oil and the Punch Buttons are fitted the K-
Punch can be interfaced with the K-Setf to make up the running string.

Figure 19 - Single Punch K-Punch in the ‘Ready to Run’ position

The running string is deployed in hole and positioned at the required punching depth, ready for the ‘Punching Cycle’.
First the ‘Punch’ command is initiated and the process begins. The K-Set pulls the Main Piston of the K-Punch

upwards, compressing the hydraulic chamber and increasing the hydraulic pressure. As the pressure rises the
Punch Pistons are forced outward until the Punch Buttons contact the tubing wall.

Main Piston moves upwards,
increasing chamber pressure

Punch arrangement
moves outwards to
contact the tubing wall

Figure 20 - Punch Button contacting tubing wall
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Pressure continues to increase until the tubing yields and the Punch Button is ejected through the tubing wall into
the annular space.

Punch arrangement
begins to penetrate the
| tubing

Main Piston continues to move

Figure 21 - Punch Button pushing through tubing wall

Tubing yields and the
Punch Button is ejected
into the annulus

Main Piston continues to move
upwards, increasing chamber pressure
T BE.J

Figure 22 - Tubing yield image
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Once all Punch Buttons have been deployed the hydraulic chamber pressure will continue to rise until the Refief
Shear Disc yields, forcing the Relief Piston downwards and allowing communication from the hydraulic chamber to
the external atmosphere through the Check Valves.

Relief Disc rating is
exceeded. Relief
Piston travels —
down and allows

Main Piston continues to move : . chamber pressure
upwards, increasing chamber pressure : B g

Hydraulic chamber vents into
wellbore. Check Valves restrict the
well fluid entering the chamber

Figure 23 - Relief Shear Disc yield image

The ‘Punch’ command will continue until the K-Set reaches the end of its availiable stroke, venting all the hydraulic
fluid.

Once the ‘Punch’ command is completed a ‘Retract’ command is initiated which will push the Main Piston
downwards, increasing the hydraulic chamber volume and therefore lowering the internal hydraulic chamber
pressure. This will cause a pressure diffential across the Punch Piston and allow the hydrostatic pressure to push
the Punch Piston assmebly back in to the Punch Housing. Once at the end of its stroke the tool will power down
automatically.

The Retract command is issued and the
Main Piston moves downwards, reducing
the chamber pressure > .

1 > The Check Valves
seat and stop the
ingress of well fluid.
The Piston
ﬁ;r=@-—m-- arrangement is then
o retracted back into

the Punch Head

Figure 24 - Retract image

The operation is now complete and the running string can be recovered to surface

002444 3.5 K-Punch User Manual Rev 4.docx Page 24 of 94

© Kaseum Technology Ltd 2020. This document, and the information it contains, is the confidential property of Kaseum Technology Ltd. It may
not be copied, reproduced or communicated, in whole or in any part, in any format without the prior written permission of Kaseum Technology
Ltd.



User Manual 2444 kaseu m®

5 K-Punch General Assembly

The following section describes the general assembly of the K-Punch.

Please refer to the assembly drawings in the reference section of this manual for guidance and part identification.

Prior to general assembly ensure all parts are in good visible condition and all elastomeric seals are new.
All sealing surfaces, especially the dynamic sealing surfaces (i.e., The Main Piston rod and Tubing Nipple)
must be in good condition and free from any marking or damage. Ensure all elastomers and threads are
lubricated with suitable grease prior to assembly.

Prior to deployment the K-Punch must be fitted with the desired quantity of phased Punch Heads, filled
with hydraulic oil and fitted with Punch Buttons. These operations are described in more detail in section
6 K-Punch Pre-Deployment Configuration of this manual.

The K-Punch uses directional Back-Up rings. Always ensure the Back-Up ring is orientated and fitted
correctly (i.e., concave side of the Back-Up ring should always be facing the O-Ring)

Refer to the latest assembly drawings for guidance and part identification.

>PB B B

5.1 Hydraulic Actuator general assembly procedure

e Fitthe A.F.O. Plug securely into the port of the Outlet Sub using an 1/8” Hex Key. The installation torque
for the AFO Plug is 55 in.lbs.

Figure 25 - A.F.O Plug image and assembly
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The A.F.O Plug is connected directly into the hydraulic chamber. Failure to fit the A.F.O Plug, or tighten
it down securely, will cause operational failure.

e Fit the O-Rings and Back-up rings, into the upper and lower sealing grooves of the Outlet Sub.

7 Lower sealing groove
2 & P\ W i

’ Upper sealing groove

Figure 26 - Outlet Sub image

¢ Inthe upper end of the Outlet Sub is the internal dynamic sealing bore for the Tubing Nipple. Before fitment
of the O-ring Seal and Back-Up rings, ensure that all previous O-ring seals and Back-Up rings have been
removed. Fit the O-ring and Back-up rings.

oy -

Figure 27 — Tubing Nipple sealing arrangement location and fitment images
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e The End Plate has a small spigot that is used to compress the Tubing Nipple seal arrangement. Orient the
End Plate with the spigot facing onto the Tubing Nipple seal arrangement and secure in place with the 4 off
Cap Screws using a Hex Key.

Spigot

o

Figure 28 — End Plate orientation and installation image

e Fit the Emergency Shear Ring assembly. If the K-Punch becomes stuck downhole then the Emergency
Shear Ring can be released to allow the K-Punch to vent any internal pressure by jarring upwards on the
running string.

The Emergency Shear Ring has an L-shaped geometry and must be fitted into the groove of the Outlet Sub

in the correct orientation. Fit the Emergency Shear Ring to the groove on the Outlet Sub and retain by
fitting the Split Retainer, ensuring all 4 Dowels and Washers are fitted.

Dowels and Washers

o PERE PR PR

Bl AG4 v T30 3y TR e Ay g da Ny

Shear Ring orientation '

Figure 29 - Emergency Shear Ring orientation image
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The Emergency Shear Ring can only be fitted in one orientation. If the Emergency Shear Ring is fitted
incorrectly the Split Retainer will not fit on the Outlet Sub.

i

Emergency Shear
Ring orientation

Figure 30 - Image showing Emergency Shear Ring orientation

The Emergency Shear Ring is stamped with the shear value required to release (20 000lbs as
standard). Ensure this value is noted for future reference.

outward position and trapped pressure remains in the hydraulic system) the hydraulic chamber can be
vented by shearing out the Emergency Shear Ring.

The Emergency Shear Ring can only be released by jarring upwards

c In an emergency situation (i.e., the tool string is stuck downhole due to the Punch Pistons being in the

e Fit the O-Ring and Back-Ups to the Main Piston.

Figure 31 - Main Piston seal arrangement image
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e Fit the Tubing Collar and Nut to the Tubing Nipple. Space out the Tubing Collar so the sealing angle is
exposed and will mate securely into the opposing sealing face.

Sealing angle

Figure 32 - Tubing Nipple assembly image

e Fit the Tubing Nipple to the Main Piston by securing the Tubing Nut. Once the Tubing Nut is tightened the
Tubing Nipple should be rigid. If the Tubing Nipple can rotate then the spacing of the Tubing Collar in
relation to the sealing angle is insufficient and not providing a seal. Repeat the above process until the
Tubing Nipple is secure and will not rotate.

When making up the Tubing Nipple to the Main Piston it is recommended to grip the Main Piston make-

Caution. The Main Piston and Tubing Nipple have dynamic sealing surfaces and must not be damaged.
A up shoulder in a vise and tighten the Tubing Nipple with a 16mm Spanner.

Figure 33 - Make-up of Tubing Nipple to Main Piston
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e Slide the Main Piston assembly into the upper end of the Piston Housing.

Figure 34 - Main Piston assembly fitment image

e Using a Pin Spanner or similar, slide the Outlet Sub over the Tubing Nipple and tighten the Split Retainer
to the Piston Housing.

Figure 35 - Outlet Sub installation
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e Fit the O-Rings and Back-Ups rings to the internal and external sealing grooves on the Piston Ring.

Figure 36 - Piston Ring image

e Slide the Piston Ring over the Main Piston rod and fit into the Piston Housing.

Figure 37 - Piston Ring fitment images
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¢ Slide the Retainer Cap over the Extension Sub ensuring the threaded side of the Retainer Cap is at the
lower side. Fit the Split Ring and O-Ring onto the groove of the Extension Sub to retain the Retainer Cap.

Split Ring
and O-Ring

Retainer Cap thread end.

Figure 38 - Extension Sub assembly image

e Fit the Extension Sub assembly onto the Piston Housing.

Figure 39 - Extension Sub assembly fitted to the Piston Housing
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e Now the End Sub can be assembled. Fit the Check Valve Seal and O-Ring to the Check Valve Insert.

Figure 40 - Check Valve Seal and O-Ring fitted to Insert
e Carefully place the Insert into the End Sub ensuring the Check Valve Seal is uppermost.

Check
Valve Seal

O-Ring

: E. = 2
Figure 41 - Check Valve Insert Orientation image

e Place the Check Valve onto the Check Valve Insert ensuring it is seated centrally. Fit the Spring over the
Check Valve and screw in the Check Valve Housing to retain.

”.-

P

Figure 42 - Images Showing Check Valve, Spring and Check Valve Housing Fitment
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e Repeat the above steps and fit the second Check Valve assembly to the End Sub.

Figure 43 - Image showing Check Valve assembly fitted

e Fit the O-Ring and Back Up Rings onto the Relief Piston.

Figure 44 - Relief Piston seal arrangement image
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e Fit the Relief Piston into the Port of the End Sub ensuring the seal arrangement is uppermost. Using a Pin
Punch or similar insert the Relief Piston until it shoulders out on the bottom of the inner port.

Figure 45 - Relief Valve fitted into End Sub

¢ Fill the End Sub with a small volume of fluid and perform a leak test on the Check Valves. This can be
done by applying air pressure into the top of the Check Valve Housing, ensuring that the air does not
enter the End Sub internal port (i.e., no bubbles should be visible in the fluid).

T

™ . )
. p » \,
! & Lo

Figure 46 - Check Valve leak test images
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e If both Check Valves pass the leak test drain the fluid and remove the Relief Piston. Use a Pin Punch or
similar through the access hole in the End Sub to aid in removal. Ensure the O-ring on the Relief Piston is
still in good condition after removal.

Figure 47 - Access hole to remove Relief Piston image

e Fit the Relief Shear Disc into the internal port of the End Sub, ensuring it is fully seated.

Failure to correctly fit the Relief Shear Disc will result in operational failure

Figure 48 - Relief Shear Disc image
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e Fit the Relief Piston into the Port of the End Sub ensuring the seal arrangement is uppermost. Once fitted
ensure the end face of the Relief Piston sits below flush with the inner face of the End Sub.

Top of Relief Piston below
flush with End Sub face

Figure 49 - Relief Piston fitment images

e Fit the End Sub to the Outlet Sub. Fit the Bull Nose to the End Sub.
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5.2 Punch Head general assembly procedure
1. Fitthe O-Ring and Back-Up Rings to the Punch Housing.

Figure 51 - Seal arrangement fitted to Punch Housing image
2. Fit the O-Ring and Back-Up Rings to the Punch Piston.

I If building 2.590” OD Punch Head, kaseum part number 3725, go to step 4 at this point.

Apply Loctite 272 (or similar medium/high strength thread lock) to the Set Screw and fit to the Punch
Piston using a Hex Key. Once these items are thread locked together, they do not need to be split apart
during subsequent run redress.

N

Figure 52 - Set Screw fitted to Punch Piston

002444 3.5 K-Punch User Manual Rev 4.docx Page 38 of 94

© Kaseum Technology Ltd 2020. This document, and the information it contains, is the confidential property of Kaseum Technology Ltd. It may
not be copied, reproduced or communicated, in whole or in any part, in any format without the prior written permission of Kaseum Technology
Ltd.



User Manual 2444 kaseum“

3. Fit the Punch Holder to the Punch Piston and tighten securely using a large Screwdriver in the lower slot
of the Punch Piston and an open-ended Spanner on the flats of the Punch Holder.

‘q‘ é A 3
- A ol

Figure 53 - Fitting of Punch Holder to Punch Piston image

4. Fit the Punch Piston assembly into the port of the Punch Housing until it bottoms out.

0 W

Figure 54 - Punch Piston installation image
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5. Slide the Retainer Plate in position and secure in place with the Cap Screw, or Cap Screws, using a Hex
Key.

Figure 55 - Retainer Plate installation image
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6 K-Punch Pre-Deployment Configuration

Prior to deployment of the K-Punch the user must ensure the following processes are carried out:

1. General assembly of the Hydraulic Actuator assembly and Punch Head(s), ensuring correct phasing if
using more than one Punch Head.

2. Filling the K-Punch with hydraulic oil, ensuring any air in the hydraulic chamber has been evacuated
and a 2” (51mm) thermal expansion gap has been allowed for.

3. Interfacing the K-Punch to the K-Set.

4. Fitment of the Punch Buttons

5. Fitting of the correct PCM.

6.1 Fitting of Punch Heads and phasing

The Punch Heads can be positioned to the required phasing by adding Shim Washers in-between each Punch
Head.

Figure 57 - Image showing 5 Punch Heads phased at 72°

Due to the available hydraulic volume the maximum number of Punch Heads that can be deployed in
a single trip is 3 or 6, depending on the type of Punch Heads being used. Fitting of greater than
this designated maximum Punch Heads will result in operational failure.

kaseum recommends the Punch Heads be aligned (0° phased) or equispaced (360 divided by
number of Punch Heads for recommended phasing). For example, two punches should be aligned or
at 180-degree phasing (2 punches at 90 degrees can lead to instability in the punch operation and is
not recommended) see Table 2 - Recommended phasing angle of this manual for guidance.

When configuring the K-Punch for deployment only Punch Heads of the same type can be used in the
same string (i.e., it is not possible to configure different types of Punch Heads in the same tool string).
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e Build the Hydraulic Actuator assembly as per the procedure mentioned in section 5.1 Hydraulic Actuator
general assembly procedure of this manual.

e Build the Punch Head(s) as per the procedure mentioned in section 5.2 Punch Head general assembly
procedure of this manual.

e Remove the End Sub and fit the first Punch Head securely to the Hydraulic Actuator assembly.

Figure 58 - Punch Head fitted to Hydraulic Actuator

¢ If using more than one Punch Head then fit the next Punch Head. Once fitted the phasing of the Punch
Heads will be evident.

Figure 59 - Second Punch Head fitted

002444 3.5 K-Punch User Manual Rev 4.docx Page 42 of 94

© Kaseum Technology Ltd 2020. This document, and the information it contains, is the confidential property of Kaseum Technology Ltd. It may
not be copied, reproduced or communicated, in whole or in any part, in any format without the prior written permission of Kaseum Technology
Ltd.



User Manual 2444 kaseumo

e Depending on the required phasing, the Punch Head may need to be shimmed. There are 2 available
Shim Washer thicknesses, 0.5mm (which will change the phasing by 71°) and 0.1mm (that will change
the phasing by 14°). Remove the Punch Head and fit as many Shim Washers required to get the desired
phasing, up to a maximum of 2.5mm. Once the correct phasing has been achieved fit the Punch Head

securely.

kaseum recommends the Punch Heads be aligned (0° phased) or equispaced (refer to Table 2 -
Recommended phasing angle of this manual for guidance)

Shims fitted to achieve
desired phasing

\ 4

Figure 60 - Punch Head phasing images. The above example has been shimmed for 0° phasing

e If any additional Punch Heads are to be fitted then repeat the above steps until all Punch Heads are fitted
and phased as required.
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e Fitthe End Sub to the lowest Punch Head securely.

Figure 61 - End Sub fitment image

6.2 Oil Fill of K-Punch

Once fully assembled the K-Punch must be filled with suitable hydraulic oil, evacuating as much air from the
hydraulic chamber as possible. Allowance must also be made for thermal expansion of the oil when used in hot
environments.

Failure to oil fill the K-Punch correctly will result in an operation failure. The K-Punch must be filled
with oil, ensuring as much air as possible has been evacuated and a 2” (51mm) thermal expansion
gap has been included.

It is recommended to fill the K-Punch with a SAE 10W40 or ISO 32 grade oil.

The amount of oil required will be dependent on the amount of Punch Heads used. Itis
recommended to have at least 500ml of oil to fill the K-Punch for each operation
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e With the K-Punch assembled and in the vertical orientation, clamp the Outlet Sub in a vise if possible.

Figure 62 - Outlet Sub clamping image

e Remove the Extension Sub assembly from the top of the Piston Housing.

Figure 63 - Extension Sub assembly image
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¢ Remove the End Sub and place a drip tray underneath the tool to catch excess oil as it exits the
lowermost Punch Head.

Figure 64 - End Sub removal image

e Using a large flat blade Screwdriver, remove the Piston Ring from the Piston Housing by levering the
Piston Ring upwards using the machined slots for access.

Slots are machined
to allow the Piston
Ring to be removed

Figure 65 - Piston Ring removal image
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In order to allow for thermal expansion during operation the distance from the top of the Main Piston
rod to the end face of the Piston Housing should measure 4” (100mm).

Thermal expansion
gap added. Distance
measures 4”
(200mm)

Main Piston fully
seated. Distance
measures 2”
(50mm)

Figure 66 - Images showing the fully seated position on the left (2"), and the position once the thermal
expansion gap has been inserted (4")

Pour hydraulic oil into the Piston Housing until it is just below the top of the Piston Housing. Oil will begin

exiting the lowermost Punch Head after a period of time, indicating that the hydraulic chamber is filled
with oil.

/

i

.
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Figure 67 - Images showing oil fill
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e Ensuring that the Relief Shear Disc and Relief Piston are fitted into the End Sub, fill the End Sub with a
small volume of oil and re-fit to the lowest Punch Head.

Fill oil into End Sub
until level with the
thread profile

. )

Figure 68 - End Sub oil fill and fitment

e Top up the oil into the Piston Housing until the cavity is almost fill (leave approximately 0.5” (13mm) gap
at the top).

Fill until 0.5”
(213mm) below
Piston Housing end
face

Figure 69 — End Sub oil fill image

002444 3.5 K-Punch User Manual Rev 4.docx Page 48 of 94

© Kaseum Technology Ltd 2020. This document, and the information it contains, is the confidential property of Kaseum Technology Ltd. It may
not be copied, reproduced or communicated, in whole or in any part, in any format without the prior written permission of Kaseum Technology
Ltd.



User Manual 2444 kaseum@

e Fit the Piston Ring into the Piston Housing ensuring that the 4” (100m) distance from the top of the Main
Piston rod and Piston Housing end face is maintained. Now the Piston Ring is fitted the hydraulic
chamber is sealed.

When fitting the Piston
Ring Ensure the 4”
distance from the top
of the Main Piston rod
and the Piston Housing

remains

Figure 70 - Piston Ring fitment image

e Push the Main Piston rod firmly down until it bottoms out. (Note, the Main Piston rod may travel back
upwards as the chamber will be under a slight vacuum condition.) Re-fit the Extension Sub assembly.

Figure 71 - Extension Sub assembly image

This completes the oil fill procedure.
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6.3 Interfacing the K-Punch to the K-Set

Prior to connecting the K-Punch to the K-Set it is recommended to perform a ‘Surface Test’ to ensure it is

functioning correctly. Guidance on the ‘Surface Test’ procedure is explained in more detail in the respective K-Set
User Manual.

& £ " A, W

Figure 72 - Surface Test image

Also, prior to connecting the K-Punch to the 2.125” K-Set, the Lock Ring, if fitted, must be removed.

Failure to remove the Lock Ring will result in assembly issues as the make-up shoulder on the Main
Piston will not align with the access hole in the Piston Housing.

Lol AR v A b4

Figure 73 - Lock Ring image
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The interfacing of the K-Punch to the K-Set procedure is as follows:

e Once a successful ‘Surface Test’ has been conducted remove the Extension Sub assembly from the K-
Punch and fit to the Lower Outer Adaptor of the K-Set securely.

Figure 74 - Extension Sub assembly image

e Screw the Main Piston of the K-Punch to the K-Set Slick Rod. Insert a Pin Punch or similar through one of
the holes on the Piston Housing to engage the make-up hole on the Main Piston shoulder. In order to
engage the make-up hole, it is recommended to apply a small compressive force against the K-Punch (i.e.,
push the K-Punch towards the K-Set) this will ensure that the Main Piston is in the lowermost position and
the make-up hole can be accessed.

Apply a pushing force
against the K-Set during
thread make-up

Figure 75 - Image showing Pin Punch inserted through Piston Housing to engage make-up shoulder
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e Secure the Extension Sub Retainer Cap onto the Piston Housing securely.

Figure 76 - Retainer Cap make-up image

e Using a suitable Hex Key fit the all retaining Set Screws to the:
a. 2 off in Retainer Cap (Note these Set Screws are M6 x 6mm i.e., shorter in length than all the
other retaining Set Screws)
b. 3 off in the Piston Housing
c. 2 off in each connected Punch Heads
d. 2 off inthe End Sub

Retainer Cap Set Piston Housing Set Punch Head Set End Sub Set
Screw location Screw location Screw location Screw location

Figure 77 - Retaining Set Screw location image
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6.4 Fitting the Punch Buttons

The Punch Button is held in place to the Punch Holder by means of a Spring Pin. The fitment of the Punch Button
into the Punch Holder is dependent on an interference fit between the Spring Pin and the Punch Holder. If there
is no interference between these two parts then there is a risk of the Punch Button coming loose prior to
punching, therefore it is imperative to the success of the operation that there is interference between these two
parts.

Spring Pin should have

an interference fit with

both the Punch Button
and Punch Holder

I
|
=

Figure 78 - Image showing Spring Pin interference points

When fitting the Punch Button into the Punch Holder by hand there should be a slight, but noticeable
resistance, and when the Punch Head is held upside down with the Punch Button should remain
secure.

Figure 79 - When help upside done the Punch Button should remain secure

The Punch Button and Spring Pin are consumable items and must be fitted prior to each operation.
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To fit the Punch Buttons: -

e The Punch Button should be supplied with the Spring Pin fitted. Note that the Punch Button has a
trapezoidal shape and that the smaller diameter face should have the Spring Pin protruding.

Larger face,
Tubing side

Smaller face,
Punch Holder side

Figure 80 - Punch Button image

If the Spring Pin is not fitted, or damaged and needs to be replaced, then a new Spring Pin should be
fitted in to the larger face of the Punch Button and tapped through the centre hole. This will resize the
Spring Pin ensuring it is the correct size for fitment in to the Punch Holder.

Figure 81 - Spring Pin installation images

A The Punch Button must be fitted in the correct orientation; therefore, the correct fitment of the Spring
Pin is critical.
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e Align the Spring Pin with the Hole in the Punch Holder and push the Punch Button in by hand. Slight, but
notable resistance should be felt during fitment. Ensure the Punch Button is fully seated on the Punch
Holder.

Figure 82 - Punch Button installation image

If there is no interference between the Spring Pin and Punch Holder then there is a risk of the Punch
Button coming loose prior to punching. DO NOT run the K-Punch with Spring Pins that have little or
no interference as it will cause operation failures

B

Once fitted securely ensure that the Punch Button is below the OD of the Punch Head Housing.
(@ L |

Punch Button
sits below the
tool O.D.

Figure 83 - Punch Button should not protrude past tool OD
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e Repeat this process until all Punch Buttons are fitted.
e To limit the ingress of well debris around the Punch Pistons it is recommend to fill the void around the
Punch Piston and Retainer Plate with a suitable high temperature grease (Shell Darina D2 or similar).

6.5 Fitment of the PCM

The final part of the K-Punch pre-deployment configuration is to fit the PCM to the K-Set. The K-Punch can be
run in either E-Line Mode and commanded to Punch using the Surface Interface Box, or Slickline mode with a
user set Countdown Timer delay. Programming and commanding of the PCM is explained in the following section
of this manual.

The correct PCM and PCM Housing must be fitted to the top of the K-Set, along with any additional running string
tooling, to complete the assembly of the running string ready for deployment.

O/

Figure 84 - PCM fitted to K-Set
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7 Initiation of the ‘Punching Cycle’

The K-Punch can be run in either E-Line Mode or Slickline Mode. In E-Line Mode, the tool is commanded to
function via the Surface Interface Box in real-time. In Slickline Mode the PCM is pre-programed with a Countdown
Timer Delay which, once expired, will command the K-Punch to initiate the ‘Punching Cycle’.

In order to successfully deploy the K-Punch a complete ‘Punching Cycle’, must be initiated. A ‘Punching Cycle’
has 2 definitive steps, they are: -

e A Punch (Set/Pull) Command. During the initial phase of K-Punch deployment the K-Set is
commanded to ‘Punch’. This will pull the K-Set Slick Rod upwards and pressurise the K-Punch section.
The ‘Punch’ command must be run the full length of the available stroke of the K-Set to ensure that all
connected Punch Buttons have been deployed, that the Relief Shear Disc has been ruptured, and that all
hydraulic oil in the K-Punch section has been vented.

e A Retract Command. As the K-Punch is a pressure balanced system the internal pressure of the K-
Punch Hydraulic section needs to be reduced in order to allow the Punch Pistons to retract back under
the tool body OD after they have been deployed. To facilitate this, a ‘Retract’ command is conducted
whereby the K-Set will Push the Slick Rod downwards, increasing the internal volume of the K-Punch
section and creating a negative pressure differential across the Punch Pistons, allowing the external
hydrostatic pressure to push them back.

WARNING

When using the K-Punch in E-Line Mode the ‘Punch’ command must be conducted first until the K-Set
reaches the end of its available stroke. Once this has been completed the user MUST initiate the
‘Retract’ command and allow the tool to return back to the Ready to Run position where it will
automatically power down. Only at this point is the operation complete and the tool string ready to
recover to surface.

When programming the Slickline Mode PCM for K-Punch operation, programming a ‘Punch’
command will include the entire ‘Punching Cycle’ i.e., both the ‘Punch’ and ‘Retract’ commands
with be programmed consecutively. Once the Countdown Timer Delay has expired the Punch
Command will be initiated, immediately followed by the Retract command

The ‘Retract’ command is very similar to a ‘Reset’ command, however in order to overcome the
hydrostatic resistance on the Slick Rod when resetting downhole the ‘Retract’ command is pre-
programmed with a higher Current Limit, meaning it will push out with greater force to overcome this
hydrostatic resistance. Ensure that a ‘Retract’ command is issued and not a ‘Reset’ Command

The programming and initiating of commands, along with installation and setup guidelines of the Surface Interface
and K-Log software are explained in greater detail in the respective K-Set User Manual. The following sections will
only outline the differences from the K-Set operation and the K-Punch operation.
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8 Operating the K-Punch in E-Line Mode

When using the K-Punch in E-Line Mode the ‘Punch’ command must be conducted first until the K-Set
reaches the end of its available stroke. Once this has been completed the user MUST initiate the
‘Retract’ command and allow the tool to return back to the Ready to Run position where it will

automatically power down. Only at this point is the operation complete and the tool string ready to
recover to surface.

8.1 Connect to the Surface Interface Box in E-Line Mode

The K-Punch is commanded using the Surface Interface Box (kaseum part number 952).

With the E-Line Mode PCM connected to the Surface Interface Box, select the ‘Connect’ icon on the
Surface Interface home screen.

ATTACH PCM AND \“‘?‘u 1T
THEN PRESS CONNECT “luuu“nﬂfm
Wi

FOR USE WITH 2.125" TOOLS ONLY /|

Figure 85 - Surface Interface home screen image

After the Setting Tool size warning has been acknowledged the ‘Operation Mode’ screen will be
populated. Acknowledge the warning and select the ‘Proceed’ icon.

' /'surface

THE SURFACE INTERFACE ||| MEetface

HAS BEEN CONFIGURED...| '
FOR USE WITH 2.125" |T00LS IONLY!

...BY PROCEEDING YOU ACKNOWLEDGE

THAT USING ANY OTHER TOOL SIZE
COULD DAMAGE THE TOOL AND/OR
CAUSE UNEXPECTED RESULTS

Proceed |

Figure 86 - Setting Tool size warning screen image
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e This screen will vary depending on the available configuration modes programmed within the Surface
Interface Box. For K-Punch the user must select the ‘Punch’ ‘Select’ icon.

Figure 87 — E-Line Mode screen

e Once the ‘Punch’ operation mode Select icon has been selected the E-Line Mode screen will be

populated.
E-LINE MODE - Surface
interface
Perform Operation
Reset Tool | Surface Test
;gh FOR USE WITH 2.125" TOOLS ONLY
Figure 88 - Punch operation mode screen
002444 3.5 K-Punch User Manual Rev 4.docx Page 59 of 94

© Kaseum Technology Ltd 2020. This document, and the information it contains, is the confidential property of Kaseum Technology Ltd. It may
not be copied, reproduced or communicated, in whole or in any part, in any format without the prior written permission of Kaseum Technology
Ltd.



User Manual 2444 kaseum

8.1.1 Checking the PCM prior to use.

It is advisable to check the PCM is fit for use prior to performing any of the K-Punch functionality. To check the
PCM is suitable: -

e Select the ‘Perform Operation’ command icon.

5 TOOLS ONLY

Figure 89 - Perform Punch command icon

the Undervolt Lockout Limit for the respective size of K-Set being used. The Undervolt Lockout Limits

The Real-Time Data screen will be populated. Check that the populated Battery Voltage is greater than

e 2.125” OD K-Set — 32V
e 2.75” OD K-Set — 52V

If the Battery Voltage reports less than the Undervolt Lockout Limit then the PCM should be not be used

Real-Time Data

K~Set—CurTEnt AR T2 ————
< [Battery Uoltage (V): 38.6 >
en .

o I

Figure 90 - Real Time Data screen

e If the Battery Voltage is greater than the Undervolt Lockout Limit select the ‘Back’ command icon to return
to the E-Line Mode home screen.
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8.1.2 Real-Time Data Screen

The main functionality of the K-Punch is accessed through the ‘Perform Operation’ icon. When this ‘Perform
Operation’ icon is selected, the real-time data, along with the ‘Punch’ and ‘Retract’ commands are accessed:

e Select the ‘Perform Punch’ icon on the E-Line Mode Screen.

e The Real Time Data screen will be displayed. Real time channel data from the tool will be populated on the
left-hand side of the screen, which is updated every second. There is also a graphic image of the K-Punch
along with the current running status. When the K-Punch is initiating a Punch command the status
message will read ‘Punch Tool Punch’. When the K-Punch is initiating a Retract command the status
message will read “Punch Tool Retract’. When the K-Set motor is idle the message “Punch Tool OFF’ will
be populated. On the right-hand side of the screen there is a run timer which will begin counting up from 0
once a ‘Punch’ or ‘Retract’ command has been initiated. The default Punch and Retract durations, along
with the default Punch and Retract current limits will also be displayed on the lower right-hand side of the
screen

The tool current is a useful channel to monitor as it is directly related to the amount of pressure the K-
Punch is generating. The higher the pressure the higher the tool current. A Punch Button penetrating
through the tubing, and the Relief Disc Shear event will be observed as sharp and instant tool current

drop.
Real-Time Data f
Tool Current (mA). = @
Battery Voltage (U): 35.5
Tenmperature [(deg €)' 12441 1 {
Figure 91 — Real Time Data screen format
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e Along the bottom of the screen there are 4 icons that can be selected by the user. They are:

o Punch. The ‘Punch’ icon issues the Pull (set) command to the K-Set. Once the icon has been
selected an additional confirmation screen will be displayed, ensuring confirmation that this

command is indeed to be sent.

Surface
Interiace
ARE YOU SURE YOU WANT TO ! |

SEND THE MOTOR PUNCH
COMMAND?

Figure 92 - Punch Command warning

If the command is to be sent then the ‘Yes’ icon is to be selected. The Perform Punch
screen will then be refreshed and the ‘Punch Tool PUNCH’ image will appear and the

countdown timer will begin counting up.

Real-Time Data
Tool Current (mA) : 4 |
iRl e | 0

U T

W‘w\(\ 7 VR
Punch Dur. (MM:SS)  Retract Dur, [MMSS)
Punch ] I

[P}
|
Tool PUNCH W

E-Line Commands

Figure 93 - Image showing K-Punch Punch message.
If the command is not to be sent then ‘No’ should be selected and the screen will return

to the E-Line Mode screen.
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o Retract. The ‘Retract’ icon issues the Push command to the K-Set. Once the icon has been
selected an additional confirmation screen will be displayed, ensuring confirmation that this
command is indeed to be sent.

Surface
Interfac

ARE YOU SURE YOU WANT TO
SEND THE MOTOR RETRACT
COMMAND?
LR T

Figure 94 - Retract Command warning

» [f the command is to be sent then the ‘Yes’ icon is to be selected. The Perform Retract
screen will then be refreshed and the ‘Punch Tool RETRACT’ image will appear and the
countdown timer will begin counting up.

REal-Time Data i Punch

Tool Carvent (eA) = 6

Battery Uoltage (U): 35.4 -Ti E

Tenperature (deg C): 24.2 bl T'me (T.M_s_s)
7 1M IR

‘Ng\\ A E
Punch Dur. (MM:SS) Retfact Dur. (MIM:SS)
([ |l W 4 )
Punch e 1

IR o
Tool RETRACT 3R

Punch Curr. Liplit (mA) | Retract Clir
A N

E-Line Commands Il |

i 8 &

Figure 95 - Image showing K-Punch Retract message.

= |f the command is not to be sent then ‘No’ should be selected and the screen will return
to the E-Line Mode screen.
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Stop. The ‘Stop’ icon will stop any command (i.e., turn off the K-Punch). Once selected the

o
command will stop immediately.
‘Surface
Interfacy)
SENDING THE MOTOR STOP
COMMAND....
Figure 96 - Stop command warning message
o Back. The ‘Back’ icon will return the user back to the E-Line Mode screen.

No power is sent from the Surface Interface to the K-Punch, only communication signals. Once the
‘Punch’ or ‘Retract’ command has been issued the K-Punch will continue to perform the command

until either: -

e The Maximum Command Time is reached.

e The Maximum Command Current Limit is observed.

e A Stop command sent from the Surface Interface Box is acknowledged by the tool.

Once a command has been acknowledged by the tool it will continue until it sees a valid stop event,
irrespective of communication between the Surface Interface Box and the tool being maintained or

lost.
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8.2 Performing a Surface Test using the Surface Interface Box

In order to check the operational performance of the K-Set prior to interfacing the K-Punch, a ‘Surface Test’ can be
performed, whereby the K-Set will pull against a Force Gauge Assembly, generating a load and an indication of the
amount of load that has been generated. A ‘Surface Test’ command can be commanded from the Surface Interface
by selecting the ‘Surface Test’ icon. For more information about the ‘Surface Test’ please refer to the respective
K-Set User Manual.

8.3 Performing a Reset using the Surface Interface Box

The K-Set, and if connected the K-Punch, is automatically ‘Reset’ by sending a ‘Reset’ command which will
automatically drive the Slick Rod out to the Ready to Run position. For more information about the Reset
command please refer to the respective K-Set User Manual.

8.4 Streaming Real Time data to K-Log

When using the K-Punch in E-Line mode the user can stream the real time data to the K-Log software application
(kaseum part number 1229) to graphically view the tool data. This is done by connecting the Surface Interface to
a computer with K-Log installed using a USB to USB-B cable (kaseum part number 1485). Once the cable has
been connected:

Real Time data streaming can only be performed when the Surface Interface is in the ‘Perform
Operation’ real time data screen.

e Connect the USB cable from the Surface Interface Box to the computer. Power on the Surface Interface

Box.
e Launch K-Log and create a new job, or load an existing job.
O kicg R e S e
[ K-Log| p=—
T
=T
kaseum kaseum
Figure 97 — K-Log Home Screen and Connect Screen
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e Select the ‘Connect’ icon.

- i - -
=

T R T—

Figure 98 — Connect and Chart icon location

e Once a connection is established a separate ‘Chart’ window will be populated and the data from the tool
will begin plotting. The user can configure this chart to view different channels as required. A copy of this
streamed data will be saved in the Job folder with a date and time stamp name at the point at which the
data began streaming.

3 KLog Chart [ toadcsviocharn | = B %
CCL « Motor Current |+ Battery Voltage |+ OP MODE Z-Axis Pulse Number CCL Deviation

X-Axis Y-Axis |« Temperature

— Motor Current
— Battery Voltage
OP MODE

= Temperature

Last Hovered OP MODE: Cannot decipher OP Mode as Tool ID could not be extracted from file name

Figure 99 — Charting screen

e Once the operation is complete the ‘Disconnect’ icon on the K-Log home screen should be selected. This
will stop the data stream and end the streamed file which will be saved in the Job folder.
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9 Operating the K-Punch in Slickline Mode

When programming the Slickline Mode PCM for K-Punch operation, programming a ‘Punch’
command will include the entire ‘Punching Cycle’ i.e., both the ‘Punch’ and ‘Retract’ commands
with be programmed consecutively. Once the Countdown Timer Delay has expired the Punch
Command will be initiated, immediately followed by the Retract command.

In Slickline Mode the user must program all commands to the PCM using either the K-Log Software application or
the Surface Interface Box. Once programmed and connected to the tool the command will be initiated after a
Countdown Time Delay has expired. The Countdown Time Delay for the ‘Reset’ and ‘Surface Test’ commands
are hard coded at 1 minute. The ‘Program Tool' Countdown Time Delay must be set by the user. The
programming and initiating of commands are explained in more detail in the respective K-Set User Manual. The
following sections will only outline the differences from the K-Set operation and the K-Punch operation.

9.1 Programming in Slickline Mode using the Surface Interface Box

When the PCM is connected to the Surface Interface Box using the micro-USB cable (kaseum part number
1223) the PCM can be programmed with a command.

e Connect the PCM to the Surface Interface using the micro-USB interface cable.
e Select the ‘Connect’ icon on the Surface Interface home screen. Once the K-Set warning screen has
been acknowledged the Slickline Mode screen will be populated. Select the ‘Program Tool’ command

icon.
suckiinEmop: | [WUMD Surface
Interface
Figure 100 - Slickline Mode screen
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e Alist of available programming configurations will be populated. Select the ‘Punch’ profile command icon.

MODE OF OPERATION

SET.

Figure 101 - Punch configuration

e The Countdown Timer Delay must be set by the user. Increment the Countdown Timer Delay required

using the plus (+) and minus (-) icons until the required delay is populated.

SELECTED PROFILE:

Countdown Timer
(HH:MM):

Figure 102 — Countdown Timer Increment icons

e  Once the required Countdown Timer has been inputted select the ‘Proceed’ icon.
SELECTED PROFILE:/PUNCH | | Surface
? nterface

Countdown Timer

(HH:MM):

Figure 103 - Example of a 1-hour Countdown Timer and the Proceed icon location
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An additional message will be populated ensuring that the correct Countdown Timer has been selected
and the command is to be programmed to the PCM. Select the ‘Yes’ command icon to proceed.

Selecting the ‘No’ icon will return the user back to the Home Screen and no programming will be
conducted.

ARE YOU SURE YOU WANTTO Surfacg
DOWNLOAD THE PROFILE I terae
DISPLAYED BELOW TO PCM2 1,

SELECTED PROFILE: PUNCH

COUNTDOWN: 1 HOURS AND E MINUTES

" i |

Figure 104 - Configuration warning message

e The Punch configuration will be programmed to the PCM. This will take approximately 90 seconds to
complete.

SELECTED PROFILE: PUNCH ¥
COUNTDOHN: "1 HOURS ANDgB MINUTESv J

¥

Duun!omllns parancters to o,
This nay t,ak a cou%a of minutes.

M

Figure 105 - Programming message

002444 3.5 K-Punch User Manual Rev 4.docx Page 69 of 94

© Kaseum Technology Ltd 2020. This document, and the information it contains, is the confidential property of Kaseum Technology Ltd. It may
not be copied, reproduced or communicated, in whole or in any part, in any format without the prior written permission of Kaseum Technology
Ltd.



User Manual 2444 kaseum

e Once the Countdown has been applied a successful warning message will be populated. The PCM is
now programmed and can be disconnected from the Surface Interface.

it

w BE DISCONNECTED!

11 connence
%01 .

Figure 106 - Successful programming message
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9.2 Programming a ‘Punching Cycle’ in Slickline Mode using K-Log

The following procedure outlines how to program the ‘Punch’ command in K-Log.

e Connect the PCM to the computer using the micro-USB interface cable. Launch K-Log and create a new
job, or select an existing job.

kaseum kaseum
1o o e S i

Figure 107 — K-Log Home Screen and job selection screen

e Select the ‘Connect’ icon.

kaseum

T R T—

Figure 108 — Connect icon
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e The operation drop-down list will be populated. Select ‘Punch’ option from the list and select the ‘Confirm’
icon.

Connected Tool ID: 00001253
Connected Tool Description: 3.6" K-Set PCM (Memory)

Figure 109 - Operation drop down list

The ‘Punch’ command when programmed in Slickline Mode will perform the entire punching cycle (i.e., ‘Punch’
and ‘Retract’). To program the punching cycle command:

e The Slickline Menu will now be visible. Select the ‘Program’ Icon

|/ Crart | £X settings | @) About | R Home | = B X

2.125" K-Set PCM (Memory) Menu

I«

Retrieve Data
Reset Tool

Surface Test

kaseum

Connected to tool/device: 00001199 on serial port: COM8 Current Job: Plug_Run_1 Standard Permissions [ NN

Figure 110 - Program command icon
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e Enter the Countdown Timer Delay required in_ minutes into the ‘Set Countdown Timer’ Box. Note: the
software will only accept a numerical value in minutes. Once the Countdown Timer value has been
correctly entered, click on the ‘Program’ command icon and programming will commence.

[ rewntomens |
kaseum

Connected 1o tool/device: 00001199 on serial port: COM14, fw/rey: 00001800 06 Current Job: K funch Standard Permissions [N

Figure 111 — Program tool screen

e Once complete, a successful completion status message will be populated in the lower command bar.

‘ Tool programmed successfully Standard Permissions | EEEEEENE
EEEEE——

Figure 112 — Programming success message image
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e A pdf. verification report will also be populated and saved to the job folder, which outlines all the
programmed parameters of the PCM.

kaseum

K-Set Parameter Verification Report

Information

Run Configuration

Program Steps

PULL 2400 saconcs Semp- 2500ma

1

2 STOP 2 seconds Msolute
3 PUSH 2400 zeconds Seen: 2500ma
4 STOP 2 seconds Hosolute
5

PULL 3 seconds Step- 1250ma
5 STOP 2 seconds Ahsolute
On completion of sbove program zieps, the motor will sssume = rake state.

Acceleration

Acceleration commards have been disabled,

Figure 113 — Example Verification report

A The PCM should not be used if any error message is populated in the verification report.

Program Steps

1 PULL 2400 seconds Step: 2500mA
2 STOP 2 seconds Absolute
3 PUSH 2400 seconds Step: 2500mA
4 STOP 2 seconds Absolute
5 PULL 3 seconds Step: 1250mA
6 STOP 2 seconds Absolute

On completion of above program steps, the motor will assume a brake state.

Figure 114 — Example program step array for K-Punch
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9.3 Programming a ‘Surface Test’ command in K-Log

In order to check the operational performance of the K-Set prior to interfacing the K-Punch, a ‘Surface Test’ can
be performed, whereby the K-Set will pull against a Force Gauge Assembly, generating a load and an indication
of the amount of load that has been generated. For more information about the ‘Surface Test’ please refer to the
respective K-Set User Manual.

9.4 Programming a ‘Reset’ command in K-Log

The K-Set, and if connected the K-Punch, is automatically ‘Reset’ by sending a ‘Reset’ command which will run
the Slick Rod out to the lower stop limit. For more information about the Reset command please refer to the
respective K-Set User Manual.

9.5 Retrieving data from all PCM’s.

When any PCM is connected to a K-Set main tool assembly it will instantly begin recording data to the onboard
PCM flash memory. This data can be retrieved for analysis and interpretation by the user.

an operation is complete the run data will be stored on both the E-Line and Slickline PCM’s.

A PCM data can only be uploaded in K-Log and cannot be uploaded to the Surface Interface.

When a Slickline Mode PCM is programmed with any command the onboard memory is cleared,
therefore the user must ensure that any Slickline Mode PCM data is retrieved prior to additional

programming.
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To retrieve PCM data:

e Connect the PCM to the computer using the micro-USB cable.

e Launch K-Log and select/create a Job directory. Now the ‘Connect’ icon can be selected. The ‘Retrieve
Data’ icon will now be available. Select the ‘Retrieve Data’ command icon

3.6” K-Set PCM (SRO) Retrieve Data

Progiam NOTE: This command may take several minutes to
o

Retrieve Data from Tool

kaseum kaseum

o programme successhily [ — | Connected to tool/device: 00001092 on serial port: COMS, fw/rev: 00001658 06. Current Jotx test 1 Standard Permissions [ RN

Figure 115 - Retrieve data command icon. Image on left shows Slickline functionality and image on right
shows E-Line functionality

e An additional warning message will be populated, outlining that the data retrieval process may take
several minutes depending on the dataset size. Select the ‘Retrieve Data’ icon and the data will be
uploaded. This file will be saved in the current Job folder, titled with a date and time stamp name at the
time of retrieval. The file will be saved with an ASCIl comma separated values (.csv) file extension.

2.125" K-Set PCM (Memory) Retrieve Data

NOTE: This command may take several minutes to
complete.

Retrieve Data from Tool

[ e omens |
kaseum

ool programmed for reset successfully Current Jobx K Punch Standard Permissions.

Figure 116 - Retrieve data icon
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e This data can be viewed in the K-Log charting software. Select the ‘Chart’ icon from the top bar of the K-
Log window.

Tool programmed for reset sucessiully Current Jobx K Punch Standard Permissions.

Figure 117 - Chart icon

e The charting window will be populated. Select the ‘Load .csv to Chart’ icon

@ K-Log Chart [ toadcsvtochat | = B %

Last Hovered OP MODE:

Figure 118 - Chart window
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e When prompted navigate to the uploaded file and select. The data will be graphically populated for

viewing.
® K-Log Chart [} LosdCSVioChart | = B X
CCL & Motor Current |+ Battery Voltage 0 Z-Axis Pulse Number CCL Deviation
X-Axis Y-Axis |+ Temperature
— Motor Current
— Battery Voltage
— Temperature
Last Hovered OP MODE: Cannct decipher OF Made as Tool ID could not be extracted from file name
Figure 119 - Dataset viewed in Chart window
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10 Deployment of K-Punch

The following procedure describes the operational steps of K-Punch:

1.

w

Assemble the Hydraulic Actuator assembly as described in section 5.1 Hydraulic Actuator general
assembly procedure of this manual. Ensure that the Emergency Shear Ring, Relief Shear Disc and
A.F.O. Plug are fitted correctly.

Assemble the Punch Head, or Heads, as described in section 5.2 Punch Head general assembly
procedure of this manual

Oil fill the K-Punch as described in section 6.2 Oil Fill of K-Punch of this manual.

Connect the K-Punch to the K-Set as described in section 6.3 Interfacing the K-Punch to the K-Set of this
manual.

Fit the Punch Button(s) and PCM as described in section 6.4 Fitting the Punch Buttons and 6.5 Fitment of
the PCM of this manual.

The tool string is now ready for deployment

6.

7.

Deploy the running string to the required punching depth. When at punching depth the tool must remain
stationary.

When the punching cycle (i.e., ‘Punch’ and ‘Retract) commands are being conducted it is vital that the
K-Punch remains stationary. If any axial movement is applied to the tool string during the initiation of
the ‘Punching Cycle’ the Punch Buttons may become dislodged and cause an operational failure.

The ‘Punching Cycle’ can now be initiated.

In Slickline Mode

8.

Wait for the Countdown Time Delay to expire and the punching cycle will be conducted. During the initiation
of the punching cycle the ‘Punch’ and ‘Retract’ commands will be performed, therefore at least 50 minutes
needs to be allowed after the Countdown Timer Delay has expired. During this time monitor all external
indications (e.g., tool weight indicator fluctuation, tubing and annulus pressure changes) which may infer
that the Punch Button has penetrated the tubing. After 50 minutes have expired the running string can be
recovered to surface

In E-Line Mode

9.

10.

Whilst stationary, initiate a ‘Punch’ command. Monitor the tool current during the operation. The tool current
will rise as the internal hydraulic pressure rises. The current will continue to rise until the Punch Button
penetrates the tubing, this will be evident as a sudden drop in pressure, and therefore a sudden drop in
current. After all the Punch Buttons have penetrated the tubing another shear event will be seen as the
Relief Shear Disc yields. At the end of the stroke the K-Punch will automatically power down.

After the ‘Punch’ command has been completed initiate a ‘Retract’ command. This will push the Main Piston
downwards, increasing the hydraulic chamber volume and therefore lowering the chamber pressure,
allowing the Punch Pistons to be retracted. Once at the end of the stroke the tool will power down
automatically and the hydraulic chamber pressure will be vented.

11.

The running string can now be recovered to surface.
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12. Once back at surface the Punch Pistons should be retracted back inside the Punch Head. Remove the K-
Punch from the K-Set.

There is a slight risk that the K-Punch may have trapped pressure upon returning to surface, this
may be evident as the Punch Pistons not being fully retracted or connections may be tight during
disassembly. In this unlikely event the A.F.O Plug can be vented to allow the pressure to be safely
released. Using a 4" Hex Key slowly crack open the A.F.O Plug ensuring the vent port is facing
away from any personnel. If there is any concern in regards to internal pressure still be present
inside the K-Punch then vent the A.F.O. Plug prior to disassembly.

A.F.O Plug

Vent port

Figure 120 - A.F.O. Plug and vent port image

13. Fully disassemble the K-Punch in preparation for additional operations.

002444 3.5 K-Punch User Manual Rev 4.docx Page 80 of 94

© Kaseum Technology Ltd 2020. This document, and the information it contains, is the confidential property of Kaseum Technology Ltd. It may
not be copied, reproduced or communicated, in whole or in any part, in any format without the prior written permission of Kaseum Technology
Ltd.



User Manual 2444 kaseum

11 Periodic and Routine Service Instructions of K-Punch

11.1 Post Run Maintenance of the K-Punch

After each operation the K-Punch should be fully stripped down, cleaned and inspected. Visibly check for any
signs of damage or wear. If any damage is evident it should be addressed and rectified prior to any additional
operations.

After each deployment it is recommend to change out all the items that are called out in the redress kit as well as
the standard K-Set consumables. These include: -

e All elastomeric sealing O-rings,

e Back Up rings on the Relief Piston
e Relief Shear Disc

e Punch Button(s) and Spring Pin(s)
e PCM

e Motor Module O-rings.

Refer to the assembly procedure as described in section 5 K-Punch General Assembly, as well as the relevant
assembly drawing, for information and guidance on this procedure. (The disassembly procedure is the reverse of
the assembly procedure.)

The following redress kits are available from kaseum:

e Redress Kit for 2.590” OD Hydraulic Actuator, (kaseum part number 2325) - kaseum part number 2328

¢ Redress Kit for 2.590” OD and 2.740” OD Punch Heads (kaseum part number 2326 and 2656 - kaseum
part number 2442

e Redress Kit for 2.590” OD- Punch Head (kaseum part number 3725) - kaseum part number 3731

Additionally, prior to redressing the elastomers it is best practise to remove the fragments of Relief Shear Disc
and Spring Pin from the tool:
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11.2 Shear Disc removal post run
1. Remove the End Sub from the Punch Head.

Figure 121 - End Sub image post run

2. Remove the Bull nose from the End Sub. There should be a circular fragment of the Relief Shear Disc in
the bottom on the End Sub.

Figure 122 - Circular Relief Shear Disc fragment

3. Place the End Sub upside down on a flat surface. Using a Pin Punch through the centre access hole,
punch the Relief Piston out of the End Sub.

it

Figure 123 - Pin Punch through the End Sub to remove the Relief Piston image
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4. When the Relief Piston is removed there should be 3 segments of the Relief Shear Disc. If the segments
of Relief Shear Disc do not come out with the Relief Piston then they will need to be removed from the
End Sub Port. Place a thin pick or similar into the centre access port and punch the segments out.

Failure to remove the segments of Relief Shear Disc will result in assembly issues for future
operations.

Shear Disc
segments

SERNY

Figure 124 - Shear Disc segment image
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11.3 Spring Pin fragment removal post run

After deployment part of the Spring Pin that retain the Punch Button may be lodged in the Punch Holder and
should be removed.

Figure 125 - Punch Holder with fragment of Spring Pin images

If using 2.590” OD or 2.740” OD Punch Head, kaseum part number 2326 or 2656 then follow steps 1 to 5 below
only. If using 2.590” OD Punch Head, kaseum part number 3725 then follow steps 6 to 9 only

2.590” OD or 2.740” OD Punch Head, kaseum part number 2326 or 2656 only

1. Remove the Cap Screw from the Punch Head and slide off the Retainer Plate.

——— i
e B T L]

Figure 126 - Retainer Plate removal image

002444 3.5 K-Punch User Manual Rev 4.docx Page 84 of 94

© Kaseum Technology Ltd 2020. This document, and the information it contains, is the confidential property of Kaseum Technology Ltd. It may
not be copied, reproduced or communicated, in whole or in any part, in any format without the prior written permission of Kaseum Technology
Ltd.



User Manual 2444 kaseum

2. Using Pliers or similar, pull the Punch Holder and Punch Piston out of the Punch Housing.

Figure 127 - Punch Piston removal images

3. Using an open-ended Spanner and a large flat bladed Screwdriver, unscrew the Punch Holder from the
Punch Piston.

Figure 128 - Punch Holder removal image
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4. Using a 2mm Pin Punch or similar, punch the remaining part of Spring Pin out of the Punch Holder.

Figure 129 - Spring Pin removal images

5. Repeat this process for all Punch Holders.

2.590” OD Punch Head, kaseum part number 3725 only

6. Remove the Cap Screws from the Punch Head and slide off the Retainer Plate.

Figure 130 - Retainer Plate removal image
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7. Using a Screwdriver or similar, prise up the Piston, levering against the Piston Shoulder to remove the
Piston out of the Punch Housing.

Figure 131 - Punch Piston removal images

8. Using a 2mm Pin Punch or similar, punch the remaining part of Spring Pin out of the Piston. Once
removed it should fall out of the Piston slot.

Figure 132 - Spring Pin removal images

9. Repeat this process for all Pistons.
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12 Field User Golden Rules

1. When using the K-Punch in E-Line Mode the ‘Punch’ command must be conducted first until the K-Set
reaches the end of its available stroke. Once this has been completed the user MUST initiate the
‘Retract’ command and allow the tool to return back to the Ready to Run position where it will
automatically power down. Only at this point is the operation complete and the tool string ready to
recover to surface.

2.  When programming the Slickline Mode PCM for K-Punch operation, programming a ‘Punch’ command
will include the entire ‘Punching Cycle’ i.e., both the ‘Punch’ and ‘Retract’ commands with be
programmed consecutively. Once the Countdown Timer Delay has expired the Punch Command will be
initiated, immediately followed by the Retract command

3. The K-Punch is designed to be deployed within a specific size and grade of tubing. If the K-Punch is
used in tubing out with this specification, or mechanically unconstrained (i.e., deploying the Punch Button
without it contacting a sold surface) then the Punch Head Retainer Plate will fail and cause a catastrophic
failure of the system. The K-Punch should only be deployed within the correct size of tubing.

4. When configuring the K-Punch for deployment only Punch Heads of the same type can be used in the
same string (i.e., it is not possible to configure different types of Punch Heads in the same tool string).

5. Ensure the correct size Punch Button(s) are fitted prior to deployment.

6. As well as the elastomeric seals, the Relief Shear Disc, Punch Button and Spring Pin are all consumable
parts and must be replaced after each deployment.

7. Always check the A.F.O plug fitted is tight prior to deployment. Failure to fit the A.F.O. Plug, or fit
securely, will result in an operational failure.

8. When initiating a ‘Punching Cycle’ ensure the running string is stationary. Do not move the running string
until the ‘Punching Cycle’ is complete.

9. During general assembly of the K-Punch always check the Tubing Nut is tight on the Main Piston.

10. Ensure the dynamic sealing faces of the Main Piston and Tubing Nipple are free from marking and
damage. If any damage is visible do not use these parts and replace immediately.

11. When filling with oil prior to deployment it is best practise to secure the tool vertically with the End Sub in
the lowermost position. This will aid the evacuation of air more effectively.

12. During the oil fill process and prior to refitting the End Sub, fill the End Sub with oil to eliminate the
possibility of introducing an air pocket.

13. Check that the Relief Shear Disc fragments have been removed prior to fitting a new Relief Shear Disc.
When fitting the Relief Shear Disc and Relief Piston ensure that is fits below flush with the face of the End
Sub.

14. Always check the Punch Holder is clear and previous Shear Pin fragments have been removed.

15. After the ‘Punch’ command has completed always initiate a ‘Retract’ command.

16. Fill the void around the Punch Piston with a suitable high temperature grease to mitigate debris ingress.

17. Prior to each deployment check the condition and stamped shear rating of the Emergency Shear Ring.

18. If a situation arises where the tool is stuck downhole and the Emergency Shear Ring is to be released
then this can be done by jarring up on running string.

19. If there is any concern in regards to possible trapped pressure within the tool when at surface then open
the A.F.O. Plug.

20. Ensure that the retaining Set Screws in the Retainer Cap, Piston Housing, End Sub and all Punch Heads
are fitted prior to deployment and removed prior to disassembly.

21. Ensure the Lock Ring, if fitted, is removed from the 2.125” K-Set prior to interfacing of the K-Punch.
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13 REFERENCE DRAWINGS

13.1 Assembly Drawing 2325
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13.2 Assembly Drawing 3725
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13.4 Assembly Drawing 2656
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14 APPENDIX A- Definitions, Acronyms, Abbreviations and References

Define all terms, acronyms, and abbreviations used in this document.

K-Set kaseum Setting Tool Product Line

K-Punch kaseum Punch Tool Product Line

PCM Power and Comms Module

Surface Interface Surface Read Out Interface Box Assembly

A.F.O. Plug Axial Force Only Plug

ASCII American Standard Code for Information Interchange

.Ccsv Comma Separated Values

References

The following parts have been referenced in this manual:

kaseum Part Number Description

2325 2.590” OD K-Punch Hydraulic Actuator

2326 2.740” OD K-Punch Head for 7.7Ib.ft to 10.2Ib.ft, ) 0.375” OD Button
2656 2.590” OD K-Punch Head for 12.7lb.ft, ) 0.375” OD Button

3725 2.590” OD K-Punch Head for 7.7Ib.ft to 12.71b.ft, ) 0.715” OD Button
2868 Check Valve f/ K-Punch

1387 0.375” Punch Button

3727 0.715” Punch Button

3486 Relief Shear Disc 24000psi

1878 2.125” K-Set User Manual

2275 2.75” K-Set User Manual

2328 Redress Kit — K-Punch 2.590” Hydraulic Actuator

2442 Redress Kit — K-Punch Head for 0.375” Button

3731 Redress Kit - K-Punch Head for 0.715” Button

952 Surface Interface Box

1229 K-Log Software Application

1223 USB-A to Micro USB Interface Cable

1485 USB-A to USB-B Interface Cable
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