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1. Purpose 

The purpose of this procedure is to establish a guideline for plugging heat exchanger tubes 

to comply with requirements in ASME PCC-2.  The benefit of this document is to assure the 

safe operation and maintenance of pressurized equipment at the Huntsman Freeport site.  

2. Scope 

This procedure provides a guideline of what is considered good engineering practice for the 

installation and safe management of heat exchanger tube plugs at the Huntsman Freeport 

site to ensure safe integrity. 

Tube-to-tubesheet leaks require rerolling tubes or seal welding tubes at tubesheet and 

usually cannot be repaired by just installing a tube plug.  These and other heat exchanger 

repairs, such as sleeving or pulling tubes, tubesheet repairs, seal welding or strength 

welding, etc. are not covered by this maintenance procedure. 

Inspection methods and testing are not covered by this maintenance procedure. 

3. Related Documents 

3.1. Huntsman Freeport Environmental, Health, and Safety Standard EHS No. 52 
Mechanical Integrity  

 
3.2. ASME PCC-2 (latest addition) Repair of Pressure Equipment and Piping 
 
3.3. Pop-A-Plug® Tube Plugging System Documentation from Curtis-Wright Flow Control 

Company, EST Group                                                                                        
http://www.cw-estgroup.com/Library/Brochures-Pop-A-Plug-Heat-Exchangers-
Condensers.aspx

 
 

4. Tubeside Repair By Plugging Procedure 
 
4.1. The area process engineer shall be consulted when tube plugs are required. The 

number of previous tube plugs, condition of the tubes, and number of new plugs 
required, should be reviewed to determine how much the new plugs will affect 
production and if this will be a temporary fix or a permanent fix.   

 
4.2. Pressure loss due to tube pluggage should be considered, as some exchanger types 

cannot function properly beyond certain tubeside pressure losses. Provisions for 
internal bypass should be considered if repair is not performed in order to prevent 
failure of pass partitions. Proper design of this bypass can be determined from industry 
references in ASME PCC-2 (latest addition). 

 



 

 
 

 Procedure #  

Maintenance Procedure Revision: 0 

 Supersedes:  NEW 

Heat Exchanger Tube Plugging Date:   05/15/2017 

 Page 2 of 34 


4.3. Installing tube plugs is an accepted repair procedure and therefore does not require a 

MOC.  However, if installing tube plugs is going to cause a reduction of production 
rates or bypassing pass partitions, a temporary MOC should be entered by the area 
process engineer until heat exchanger can be retubed or replaced. 

 
4.4. Always consult equipment drawings for correct materials. Tube plugs should 

normally match the tube material but if process chemical is on shell side, it should be 
considered to match the tube sheet or shell material. If there is any doubt of what 
material to use contact the reliability engineer.  

4.5. Tube plugs (all types) must be sized to fit the ID of the heat exchanger tubes. If the 
tube OD and gage is not known, the tube ID must be measured. Measure the tube 
gage in the rolled area of the tube sheet. If the measurement is taken behind this 
rolled area, a false reading may result in the improper size plug being selected. In the 
event that the tube has been removed and the tube sheet is being plugged, measure 
the tubesheet hole ID making certain that the measurement is not being taken in the 
grooved area of the tube sheet. 

 
4.6. Select the proper size plug using a sizing chart (consult Huntsman chief inspector, 

tube plug supplier, or leak repair company for proper sizing). 
 
4.7. Repair of tubes may be accomplished by plugging the tube at the tubesheet with a 

Friction fit tapered plug, welded plug, or mechanical fit plug. 
 
4.8. All tubes that are to be plugged, regardless of type of plug, should be pierced 

to provide for venting and draining. Vertical tubes should be pierced at each end, 
and horizontal tubes should be pierced on top and bottom of the tube. Piercing of 
each tube prevents possible plug blowout and permits the validation of the integrity of 
the tube plug. Large temperature differential between tubeside and shell side may 
require the tube to be cut in two. Use a tube cutter and manually rotate the cutter 
clockwise until the blade pierces the tube wall. Reverse rotation and the cutter blades 
retracts so the tool can be removed. Continual clockwise rotation may result in the 
tube being severed in two. 

 
Example of a Tube Cutter 
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4.9. If the tube cannot be pierced, the tube should be pulled or other measures should be 

taken to ensure personnel protection, and draining all liquids from the tube being 
plugged. Reliability engineer should be consulted first. 

 
4.10. Friction fit tapered plugs that are installed without piercing tubes, can present a 

serious safety hazard. Friction fit tapered plugs can be expelled during shell 
side pressure testing or from built up pressure from increased temperature, 
potentially resulting in serious safety concerns for surrounding personnel and 
equipment. Tapered plugs that have not been welded can eject when system is 
pressurized and become a lethal projectile.  

Example of a Friction Fit Tapered Plug 
 

4.11. Mechanical fit tube plugs, Pop-A-Plug® (or equivalent brands), are the preferred 
tube plugs whenever possible. 

 
Mechanical Fit Tube Plug 

 
 

 

4.12. At times when it is not possible to use Mechanical fit tube plugs, standard friction fit 
tapered plugs may be used following this procedure and with reliability engineer or 
maintenance manager’s approval.  If the tubes have a welded seam, it is not possible 
to use Mechanical fit tube plugs as it may split the seam when installed.  Very thin 
tubes may break if using Mechanical fit tube plugs also. Delivery of certain materials 
may be an issue.  Friction fit tapered plugs (welded to tubesheet or not) may be 
considered in these cases. 

 
4.13. Tapered plugs must be welded in place if pressure can exceed 200 psig or if 

temperature exceeds 205°C (400°F). Mechanical fit tube plugs can be used up to 
7,000 psig and 595°C (1,100°F)  



 

 
 

 Procedure #  

Maintenance Procedure Revision: 0 

 Supersedes:  NEW 

Heat Exchanger Tube Plugging Date:   05/15/2017 

 Page 4 of 34 


4.14. Before installing the plug, the tube end or tube sheet hole must be as clean as 

possible. Hydroblast the tubes if possible. Remove any oil, grease, lubricants, or 
chemicals that could affect the sealing surface of the plugs. Brushing the area with a 
turbo brush will provide an ideal surface for tube plug installation. Select the smallest 
of the tube preparation brushes that interferes with the tube ID. Operate the brush 
with a power drill for at least 30 seconds (5 seconds for 90/10 Cu/Ni and Brass tubes) 
back and forth from the tube opening to the installation depth evenly to prevent a 
tapered condition. If as a result of uneven brushing the tube entrance is smaller, the 
installed plug may be undersized and leak. Do not use an oversized brush, force the 
brush into the tube, or bend the stem. These actions may break the stem and cause 
deep grooves in the tube. Do not reverse drill because bristles will fall out. A Brush 
lubricant/ Spark inhibitor may be used if required. This should be used when brushing 
stainless steel tubes or brush may wear out quickly. Brush lubricant/ Spark inhibitor 
should be cleaned from tube before plugging. 

 
4.15. Check for scratches or cracks that run from inside of the tube sheet to the outside of 

the tube sheet. These scratches can result into a leak path after plugging. 
 
4.16. If the tube ends are projecting from the tube sheet, prior to installing tube plug, use a 

tube facer to trim the tubes flush with the tube sheet. Tube projection will not allow the 
friction fit tapered plug to seal under the tube sheet, resulting in possible plug failure. 

 
4.17. Make sure the friction fit tapered tube plugs are clean and free from any lubricants or 

debris. Insert the tapered plug into the tube end or tube sheet hole to be plugged. Set 
the tube plug into the tube or sheet hole as far as it will go, just lightly tapping it in. 
Then drive the plug into the tube not more than 1/16” to create the seal. Driving the 
plug too deep may damage or crack the tubesheet hole, causing adjacent tubes to 
start leaking or making tubesheet unusable when it is time to retube the heat 
exchanger. 

 
4.18. See Appendix A for Mechanical Fit Tube Plug Installation Procedure 
 

5. Tube Plug Removal Instructions  
 
5.1. Must be assured that the tube was properly pierced before removal of tube plugs. 
 
5.2. Stand to the side, not directly in-line of fire of the tube plugs, during all of the 

following steps, even if tube was previously pierced. 
 
5.3. If it cannot be assured that the tube was pierced prior to installation of the tube 

plugs, it must be assumed that they were not pierced and may be under 
pressure. 
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5.4. Friction Fit Tapered Tube Plug Removal Instructions  
 

5.4.1. Twisting – Remove the tapered plug from the tube by twisting the plug to break 
the mechanical bond. Vise grips or a pipe wrench should be used. If the plugs do 
not have enough length sticking out to secure a grip, the plug must be drilled out. 

 
5.4.2. Heating – Heat the tube plug to approximately 1000°F, and then quickly chilling it 

with cold water, the ring and pin will loosen up enough to be removed. Care 
should be taken so that the tube sheet is not directly subjected to this heat. 

5.4.3. Drilling – The entire tapered plug may be drilled out. A drill slightly smaller than 
the tube ID can be used to bore a hole thru the plug. Once the pressure is 
reduced, vice grips can be used to twist the remaining plug free. Caution should 
be used to avoid the drill bit from damaging the tube sheet hole. 

 
5.4.4. If the tubes were not previously pierced, the friction fit tapered tube plug must be 

first tack welded to the tubesheet. Then follow step 5.4.3 to drill a hole through 
the plug to vent it first and then welds can be ground off and plug removed. 

 
5.5. Alternatively, if entire exchanger or tube bundle is going to be demoed and not reused, 

may choose to cut entire exchanger or bundle in half using heavy demolition 
equipment, high pressure water cutters, or similar equipment. 

 
5.6. See Appendix B for Mechanical Fit Tube Plug Removal Procedure 
 
 

6. Documentation 
 
6.1. A plug map should be developed by Chief Inspector to record the number and location 

of tubes that have been plugged. Additionally, the cumulative number of tubes plugged 
with dates installed should be charted.  

 
6.2. It should also be noted on plug map if the tubes were properly pierced, vented and 

drained, and what type of plugs were installed (friction fit tapered plugs, welded plugs, 
or mechanical fit plugs). 

 
6.3. Documentation shall be placed in each individual equipment file. 
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APPENDIX A -   Mechanical Fit Tube Plug Installation Procedure 
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APPENDIX B -   Mechanical Fit Tube Plug Removal Procedure 
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APPENDIX C -  Mechanical Fit Tube Plug Through The Tube 

Installation Procedure 
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Revision history The following information documents at least the last 3 changes to this document, 

with all the changes listed for the last 6 months. 

Date Revised By Changes 

05/15/17 L. Hall New Procedure 

   

   

   

   

   

 

 




