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HSE considerations 
(1/2)
• 9 Life Saving Rules
• IHTIMAM
• Musta’ed 
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HSE Considerations 
(2/2)
• When Storing in Magazine:
1. Magazines must be located in the most isolated place 

available.

2. They must be well ventilated, dry, reasonably cool, 
substantially constructed (Bullet and missile proof if 
needed), securely looked, weather resistant, fire resistant, 
theft resistant.

3. Don’t store in wet or damped areas or near excessive heat 
or flame sources. 

4. Don’t store explosives with detonators in the same box, 
containers or magazines. 

5. Don’t store any sparking material. 

6. Don’t allow vegetation to grow within 25 feet of magazines.
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What is TCP?

• A perforation carried out by means of 
tubing instead of wireline. 

• Perforation is needed to make conductive 
path for fluids from virgin reservoir rock to 
wellbore.
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Why use TCP over Wireline?

1. For large guns, large intervals, multi-intervals, multi-zone.
• TCP allows for the simultaneous perforation of long or widely spaced intervals in a single 

trip, which can significantly reduce rig time compared to multiple wireline runs.
2. For wells with high deviation angle 

• Horizontal wells
• Wireline high key-seating risk in J-shaped tangent wells or S-shaped wells

3. Reduced Risk of Wellbore Damage
• The ability to perform operations underbalanced which helps protect the integrity of the 

wellbore during perforation.
• Underbalance perforation provides clean tunnels.

• Other Advantages of TCP
• Extreme Overbalance perforation (Mini frac).
• Ability to inject acid in the same run.
• Double and Triple Casing Perforation.
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Charges (1/4)

• Components 
1. Case made of Zinc or Steel
2. Conical Liner
3. Main explosive made of secondary high explosive
4. Detonating Cord made of secondary high explosive
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Charges (2/4)

• Types:
1. DP
2. GH
3. BH
4. DynaSlot (Cement Squeeze & Abandonment Wells)
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Charges (3/4)
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Charges (4/4)

• Types of explosive:
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Blue Det. Cord 
Yellow Det. Cord for high Temp. 

1. Primary Lead Azide 𝑷𝒃(𝑵𝟑)𝟐 : Detonators & 
Boosters C-63

2. Secondary RDX/HMX/HNS:  Det. Cords, charges



Guns
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Shoot & Pull

Shoot & Drop



Firing Head

• Contains the primary initiator explosive 
• Types:

1. Mechanical Drop Bar FH
2. Hydraulic 
3. Auto-vent 
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Cont. FH (1/3): Mechanical FH

• Dropped from the surface to initial the 
mechanical actuation type firing head in 
well within “40 Deg”  deviation. It has brass 
indent can be used to determine if the drop 
bar reached firing head.

• Limitations:
1. Cannot be used for high deviation wells; there 

is a risk of it getting stuck.
2. Unlike other methods, the debris can cause 

some issues that require fishing.
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Cont. FH (1/3): Mechanical FH: Drop Bar

• Dimensions:
• Fishing neck (O.D) = 20.3mm or 0.800”
• Length = 1830 mm  or 6.0 ft
• Weight = 8.9 kg
• Dimensions = 1830mm x 28.57mm

• Recommendations
1. Change brass indicator after each run
2. Don’t use for more than 40 Deg deviation. [As per Dyna manual]
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Cont. FH (1/3): Mechanical FH: Drop Bar

• Has brass tag to show the impact with firing head. 
• The dimensions of DB are import for fishing.
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Cont. FH (2/3): Auto-vent FH

• Activated using absolute pressure . 
• Absolute pressure = Hydrostatic pressure + Applied pressure (pumps) 
• ±5%

• Commonly used for multi-zone/ multi-interval perforation along with 
Mechanical FH and time delay fuses.

• Commonly used for high deviation wells
• Works better with debris, as the applied pressure can be beneficial for 

cleaning up the debris via direct and/or reverse circulation.
• Shear pin/ shear stud is calculated by engineer depending on required 

pressure, the pumps available at the Rig/Hoist  
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Applied Pressure
Shear Pin            or Shear Stud

Vents for Circulation 

Air chamber



Cont. FH (3/3): Hydraulic 

• Same working principle as Auto-vent FH
• It requires ported sub (flow Sub) for circulation. 
• Required pressure depends on:

1. Temperature 
2. Mud weight 
3. True Vertical Depth (TVD)
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Packers: Overview [As Per RAY-OG-PKR (3.0)]

• What?
• Retrievable Map/Anton/RTTS/CREST III Packers: are types of downhole 

isolation tools which will be unset and retrieved from the wellbore after 
use.

• Why?
• Used to isolate the annulus from the production tubing, allowing a 

controlled production, injection or treatment, incorporating a mean of 
securing the Packer against the casing or liner wall, such as a slips 
arrangement, and a means of creating a reliable hydraulic seal to isolate 
the annulus, typically by means of an expandable elastomeric element.
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Packers: Example of CREST III 
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Packers: Map Schematics 
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Elastomeric element BottomTop

133.33 C

Bypass Outlet



Packers: Setting-up The Map Packer

22

1. Pick up on tubing (String in tension position)

2. Rotate ¼ turn to the RIGHT slack off on the tubing, set down weight on 
packer. This sets the slips, closes the bypass & compresses the packing 
elements.



Packers: Unsetting The Map Packer

1. Make sure all pressure is bled off from the annulus before 
unsetting Packer

2. Pick up to strings full up weight slowly. This will open packer 
bypass, and pressure will equalize across annulus and tubing. 
Then continue pickup and go for packer release. Packer should 
take around 5k lbs – 10k lbs weight extra while un-setting.

3. Once Packer has been unset, lower string 10 ft to ensure it is in 
safety position.

4. Continue operations as usual.
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Packers: Corrosion & Counter-measures

• Pitting Corrosion is localized form of corrosion by which cavities 
or “holes” are produced in the material, most cases of pitting are 
believed to be caused by local cathodic sites in an otherwise 
normal surface. Apart from the localized loss of thickness, 
corrosion pits can also be harmful by acting as stress risers.
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BPV (Bar Pressure Vent)

• Why?
• The BPV helps to control and vent excess pressure that may build up in the 

wellbore during perforation. This is essential for maintaining the desired 
underbalance condition, which is crucial for effective perforation and 
minimizing formation damage.

• How?
1.  It is operated by dropping a bar to break the impact pin;

2. when the pins broken, tubing pressure forces the sleeve upward against the 
air chamber to open the production vents.

3. The piston is held up in its place by a snap ring allowing the fluid circulation. 
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Cont. 

• Other remarks
•  The BPV may be opened prior to firing the guns to achieve a packer test or 

it may be opened simultaneously with the guns firing to achieve a 
differential in wells with existing perforations.

• The DBPV is opened by 500 psi or more pressure in the tubing, applied or 
hydrostatic. The sliding sleeve is isolated from the tubing pressure by a 
break plug. 

• To break the impact pin, the minimum tool OD (Drop Bar or another tool) 
is 1.25 in.

• NOTE: 500 psi minimum actuating pressure must be tubing pressure, not 
differential pressure, do not confuse the two.
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Cont. BPV
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• Parts (LTR):
1. Shear Sleeve
2. Bottom Sub
3. Upper Sub



Cont. BPV Location

• The Drop bar Pressure Vent Sub is normally run between the firing 
head and the packer in a TCP string.

•  If a gun drop sub is used, the Drop Bar Pressure Vent Sub is 
normally run below the gun drop sub.

•  It is recommended that the Drop Bar Pressure Vent Sub be placed 
at least 30 ft above the firing head and at least 30 ft below the gun 
drop sub or packer. 

• This spacing allows the drop bar to regain momentum after 
breaking the impact pin.
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• Used to determine accurately the exact 
location of TCP string, and how much 
adjustment is needed to reach the target 
depth.

• Uses Cobalt isotope 60
• Wireline/Slikline lowers GR CCL/ Memory 

GR CCL tool to locate the “Pip Tag”.
• Sizes:

• 2 Τ7
8

• 2 Τ1
2

Radioactive Marker (MA Marker)
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Case Studies: 
Oriented 
Perforation 
MM-1382
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Overview 

• Objective:
•  The job aims to do a perforation in a well where a Fiber Optics Cable 

exists. It’s used to gather live data about well.

• Well No. & Rig/Hoist No.: 
• MM-1382
• HFBU-04

• Date:
• 10/Aug/2024

• Outcome:
• Failure 
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Technical Details: Header
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Since it’s overbalance, 
the Packer is used only 

as a centralizer 

(Universal Bottom 
Hole Orientation Sub)

Real North as Ref.

Measured Above Hole, Below Drill Floor [Meters]

New Well



Technical Details: Proposed String Diagram
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16 Guns



Technical Details: Footer 
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Using Wireline/Slickline
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Verification 
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What went wrong?
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• Unsuitable screw size.
• Longer screw, which is designed for 5” 

tandem subs, used instead shorter screw.
 For 5 inches 

For 4.5 inches 



Another Oriented Perforation failure 
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Misfire resulted in partial detonation of charges due to missing O-rings in 
the adjustable tandem subs. Visual check of subs will not show the 
problem unless you open the tandem subs.



Case Study 2: 
Well Water 
Production 
Perforation 
MARMUL NW-50
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Overview 

• Objective:
• Perforating water production well.

• Well No. & Rig/Hoist No.: 
• MARMUL NW-50
• Rig-81

• Date:
• 19-Oct-2024

• Outcome:
• Success
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Technical Details: Header
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Technical Details: Proposed String Diagram
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Technical Details: Footer 
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Underbalance Calculations (1/2)
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Underbalance Calculations (2/2)
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Gun Loading Sheet (1/2)

47

18-Full Loaded Guns



Gun Loading Sheet (2/2)
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3-Partial Loaded Guns & One Safety spacer



Depth Correlation 
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Go up by 1.5m



Verification 

• Using specialized device to confirm there has been firing.
• It uses acoustic receivers to confirm firing; however, it can’t tell 

you if the firing is full or partial.   
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Job Log
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Backup Slides

52



Misfire Procedure 
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Packers: Map: Setting-up the Packer
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• Mark string at Gun on Depth (GOD) position. Measures 0.35m from GOD to below of 
the string and put 2nd mark.

• RIH string to maximum distance at rig floor and pick up string back to the 2nd mark.

• Rotate string to the RIGHT turn (clockwise) – approx. 1 turn per 1000m depth. Hold 
the torque and wait for 1 minute (to allow the torque to be transmitted to the 
bottom).

• Lower string until down weight starts to decrease. When packer starts to set, release 
the torque and continue to slack off required weight onto tool as per reference 
technical manual for each packer size – approx. 2000 lbs per 1” packer sizes.

• Close BOP and perform casing pressure test. Note: if any leak observed, increasing 
weight on packer 5 klbs and repeat pressure test. If leak is still observed change the 
setting depth and repeat pressure test.



Techniques of perforation 
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Acid wash or Stimulation with TCP string
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Multi-zone Perforation  
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ROPS-Gyro
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UBHO Sub
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CCL Correlation Log
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Ready Box
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Casing Sizes
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