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Summary 
 
 EST Group has further developed it’s POP-A-PLUG® system (a mechanical tube plug to seal leaking or 
degraded high pressure heat exchanger tubes widely used in the Nuclear and Fossil Power Generation 
industry) for use in Ammonia plants.  
 
It provides a fast and simple way to install a mechanical tube plug with installed stability better than a 
welded plug. In Ammonia plants it is common knowledge that welded plugs in high pressure service 
are prone to leaking problems due to stress cracking as the proper quality of the welds is difficult to 
assure. Moreover welded plugs require time consuming pre-heat and post weld heat treatment which 
can be eliminated by utilizing POP-A-PLUG®’s for repair. 
 
The POP-A-PLUG® successfully passed all qualification tests. And based upon the successful testing, 
the client has standardized the use of POP-A-PLUG®’s in their Ammonia plant heat exchangers. As a 
direct result significant reductions in the overall repair time will be accomplished as the POP-A-
PLUG®’s can be installed in a matter of hours compared to several days while at the same time a more 
reliable solution will be realized. 
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EST Group POP-A-PLUG® for plugging heat exchanger tubes in Ammonia 
Plants eliminates welding, reduces downtime, and increases reliability 

 
 
 
 
 
 
 
 
 
 
 

EST Group has further developed it’s POP-A-PLUG® system (a mechanical tube plug to 
seal leaking or degraded high pressure heat exchanger tubes widely used in the Nuclear 
and Fossil Power Generation industry) for use in Ammonia plants. 
It provides a fast and simple way to install a mechanical tube plug with installed stability 
better  than a welded plug. In Ammonia plants it is common knowledge that welded plugs in 
high pressure service are prone to leaking problems due to stress cracking as the proper 
quality of the welds is difficult to assure. Moreover welded plugs require time consuming  
pre-heat and post weld heat treatment which can be eliminated by utilizing POP-A-PLUG®’s 
for repair. 

 
Application example: 
 
A typical Ammonia Plant operates a secondary reformer 103-D followed by 2 primary waste 
heat boilers 101-CA/CB in parallel, followed again by one secondary waste heat boiler 102-
C. These waste heat boilers often experience tube leakages. 

 
Problem: 
 
Waste heat boiler 102-C (a fixed tube vertical heat exchanger) made from hydrogen 
resistant steel 10 CrMo910 (ASTM A 182 F22) experiences pitting corrosion due to caustic 
reaction. The attack on the tubes results in tube wall loss and eventual leakage of the tube.    
It is common to identify tubes with severe pits or cracks by eddy current examination. In 
these cases, the leaking or degraded tubes need to be sealed off with a tube plug. 
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Current Method:  
 
Previously the only known process for sealing the leaking tubes had been the installation of 
welded tube plugs. These plugs were threaded into the tube end or tube sheet and then seal 
welded. This process requires lengthy pre-heat and post weld heat treatment. This repair 
process can take up to 3 days to complete and does not guarantee a sufficient reliable 
solution. 

  
(Welded plug)                                           (POP-A-PLUG®) 

 
Solution: 
 
EST Group developed, qualified and tested (TüV Certified) a POP-A-PLUG® mechanical 
tube plug for a leading German production plant (references available upon request).  This 
solution can seal heat exchanger tubes without welding, within a significant shorter 
timeframe, with equal or better reliability than the current repair method.  Further no pre-heat 
or post-weld heat treatment is necessary. 
 
POP-A-PLUG®’s for these waste heat boiler applications are made from ASTM A 182 F22 
Class 3 material. This material has proven to be compatible with both the heat exchanger 
material and process fluids. Maximum Operating Pressures between 344,8 and 413,6 BarG 

(Depending on POP-A-PLUG® Plug size) at a maximum temperature of 537,8 °C 

Installation of POP-A-PLUG® 



EST Group B.V. 
Hoorn 312A, 2404 HL Alphen aan den Rijn 

 The Netherlands 
Chamber of Commerce Number: 27339723 

Phone: +31.172.418841 • Fax: +31.172.418849 
est-emea@curtisswright.com 

http://estgroup.cwfc.com 
 

 
Technical Review  

Plugging Heat Exchangers in Ammonia Plants 

 

Page 3  of   3                                                                         File : RRTR12001 Rev.E 

POP-A-PLUG® Features: 
 
The POP-A-PLUG® system eliminates the need for welding in plugs, is a proven long-term 
performer in amongst others nuclear power stations as well as within chemical plants and 
refineries worldwide. The POP-A-PLUG® heat exchanger tube plugging system is the only 
plug that features patented internally serrated rings designed to maintain a leak-tight seal 
under extreme thermal and pressure cycling. 
 
The POP-A-PLUG® is installed using a controlled force, this protects against damage to 
tube sheet ligaments and the adjacent tube to tube sheet joints, extending the life of your 
heat exchanger and reducing re-work or repair  when it’s time to re-tube the heat exchanger.  
An important advantage is the POP-A-PLUG® system takes only minutes to install. The 
system is available in a wide array of materials to match the tube or tube sheet where the 
plug will be installed. Matching the plug material to the heat exchanger eliminates 
differences in thermal expansion rates and ensures a perfect seal is maintained during 
temperature fluctuations. 

 
Conclusion: 
 
The POP-A-PLUG® successfully passed all qualification tests. And based upon the 
successful testing, the client has standardized the use of POP-A-PLUG®’s in their Ammonia 
plant heat exchangers. As a direct result significant reductions in the overall repair time will 
be accomplished as the POP-A-PLUG®’s can be installed in a matter of hours compared to 
several days while at the same time a more reliable solution will be realized. 

 
Procedure: 
 

 EST Group will always review every application for POP-A-PLUG® in detail prior to 
order and installation.  

 
 EST Group supplies installation tools and provides training  for the installation of  

POP-A-PLUG®’s. EST Group has also experienced and certified POP-A-PLUG® 
installation companies available to perform or assist with your repair. 

 
Please contact us for your specific requirements and our team of experts will be ready to 
assist you. 

 
Sincerely,  
 
 
 
A.G.C.M.(Ron) de Rijk 
Director EMEA Sales & Operations 



Proven performance and cost savings
at super critical pressures up to 7,000 psi (482.6 Bar)

POP-A-PLUG® II
                Heat Exchanger Tube Plugging System

A proven long-term performer in fossil and nuclear stations, 

the Pop-A-Plug® II (P2) heat exchanger tube plugging system 

is the only plug that features patented internally serrated rings 

designed to maintain a leak-tight seal under extreme thermal 

and pressure cycling. Beware of imitations.

Installation is simple: prepare the tube using the brush and 

size the tube with the Go/No-Go gauge supplied; install the 

correct size plug with the hydraulic ram. The ram pulls the 

tapered pin through the ring, expanding it into the tube. When 

the proper installation force is reached, the breakaway “pops”. 

This controlled installation force protects surrounding tubes and 

ligaments, and will not damage your heater. 

Tube preparation and plug sizing are essential for successful 

installations. EST Group removes all uncertainty by supplying a 

Go/No-Go gauge and a tube preperation brush with each kit of 

10 plugs.

Pop-A-Plug is a registered trademark of EST Group

•   US patent number 5,437,310

•   The only plugs manufactured under a 
     QA program certified to ISO-9001

•   Quick and easy installation

•   Used by 85% of US nuclear generating 
     stations

•   Can be supplied under ANSI N45.2, 
     10CFR50 Appendix B

•   Suitability and type tested by TUV

•   Helium leak tight to 1x10-10 cc/sec
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Pop-A-Plug® II
Ram Package P2 Kit Part Number Size Range (inches (mm))

PAP-6600 P2-400-Q 0.401 - 0.420 (10.16 - 10.68)

PAP-6600 P2-420-Q 0.421 - 0.440 (10.69 - 11.19)

PAP-6600 P2-440-Q 0.441 - 0.460 (11.20 - 11.70)

PAP-6600 P2-460-Q 0.461 - 0.480 (11.71 - 12.21)

PAP-6600 P2-480-Q 0.481 - 0.500 (12.22 - 12.72)

PAP-6600 P2-500-Q 0.501 - 0.520 (12.73 - 13.22)

PAP-6600 P2-520-Q 0.521 - 0.540 (13.23 - 13.73)

PAP-6600 P2-540-Q 0.541 - 0.560 (13.74 - 14.24)

PAP-6600 P2-560-Q 0.561 - 0.580 (14.25 - 14.75)

PAP-6600 P2-580-Q 0.581 - 0.600 (14.76 - 15.26)

PAP-6600 P2-600-Q 0.601 - 0.620 (15.27 - 15.76)

PAP-6600 P2-620-Q 0.621 - 0.640 (15.77 - 16.27)

PAP-6600 P2-640-Q 0.641 - 0.660 (16.28 - 16.78)

PAP-6600 P2-660-Q 0.661 - 0.680 (16.79 - 17.27)

PAP-6600 P2-680-Q 0.681 - 0.700 (17.28 - 17.79)

PAP-6600 P2-700-Q 0.701 - 0.720 (17.80 - 18.30)

PAP-6600 P2-720-Q 0.721 - 0.740 (18.31 - 18.81)

PAP-6600 P2-740-Q 0.741 - 0.760 (18.82 - 19.32)

PAP-6600 P2-760-Q 0.761 - 0.780 (19.33 - 19.83)

PAP-6600 P2-780-Q 0.781 - 0.800 (19.84 - 20.34)

PAP-6600 P2-800-Q 0.801 - 0.820 (20.35 - 20.84)

PAP-6600 P2-820-Q 0.821 - 0.840 (20.85 - 21.35)

PAP-6600 P2-840-Q 0.841 - 0.860 (21.36 - 21.86)

PAP-6600 P2-860-Q 0.861 - 0.880 (21.87 - 22.37)

PAP-6600 P2-880-Q 0.881 - 0.900 (22.38 - 22.87)

PAP-6600 P2-900-Q 0.901 - 0.920 (22.88 - 23.38)

PAP-6600 P2-920-Q 0.921 - 0.940 (23.39 - 23.87)

PAP-6600 P2-940-Q 0.941 - 0.960 (23.88 - 24.40)

PAP-6600 P2-960-Q 0.961 - 0.980 (24.41 - 24.89)

PAP-6600 P2-980-Q 0.981 - 1.000 (24.90 - 25.40)

PAP-6600 P2-1000-Q 1.001 - 1.020 (25.41 - 25.91)

PAP-6600 P2-1020-Q 1.021 - 1.040 (25.92 - 26.42)

PAP-6600 P2-1040-Q 1.041 - 1.060 (26.43 - 26.92)

PAP-6600 P2-1060-Q 1.061 - 1.080 (26.93 - 27.43)

PAP-6600 P2-1080-Q 1.081 - 1.100 (27.44 - 27.94)

PAP-6600 P2-1100-Q 1.101 - 1.120 (27.95 - 28.45)

PAP-6600 P2-1120-Q 1.121 - 1.140 (28.46 - 28.96)

PAP-6600 P2-1140-Q 1.141 - 1.160 (28.97 - 29.46)

PAP-6600 P2-1160-Q 1.161 - 1.180 (29.47 - 29.97)

Ram Package P2 Kit Part Number Size Range (inches (mm))

PAP-1750 P2-1180-Q 1.181 - 1.200 (29.98 - 30.48)

PAP-1750 P2-1200-Q 1.201 - 1.220 (30.49 - 30.99)

PAP-1750 P2-1220-Q 1.221 - 1.240 (31.00 - 31.50)

PAP-1750 P2-1240-Q 1.241 - 1.260 (31.51 - 32.00)

PAP-1750 P2-1260-Q 1.261 - 1.280 (32.01 - 32.51)

PAP-1750 P2-1280-Q 1.281 - 1.300 (32.52 - 33.02)

PAP-1750 P2-1300-Q 1.301 - 1.320 (33.03 - 33.53)

PAP-1750 P2-1320-Q 1.321 - 1.340 (33.54 - 34.00)

PAP-1750 P2-1340-Q 1.341 - 1.360 (34.05 - 34.54)

PAP-1750 P2-1360-Q 1.361 - 1.380 (34.55 - 35.05)

PAP-1750 P2-1380-Q 1.381 - 1.400 (35.06 - 35.56)

PAP-1750 P2-1400-Q 1.401 - 1.420 (35.57 - 36.07)

PAP-1750 P2-1420-Q 1.421 - 1.440 (36.08 - 36.58)

PAP-1750 P2-1440-Q 1.441 - 1.460 (36.59 - 37.08)

Ordering Information

When ordering please supply the following information:

•   Tube O.D. and wall thickness or measured tube I.D.

•   Tube material

•   Tubesheet material is required if plug will be installed 

     directly into tubesheet

•   Maximum pressure and temperature

•   Type of tube to tubesheet joint (rolled, welded, etc.)

•   Condition of tubes and age of heat exchanger

Standard Materials
Brass, Carbon Steel, 316 Stainless Steel, Monel, Copper 
Nickel.

Delivery Information

Substantial quantities of P2-400-Q to P2-960-Q are 

normally in stock for immediate shipment. For details on 

exact delivery, larger sizes, or alternate materials, contact 

EST Group.

Contact EST Group about information on installation 
and removal equipment.

Specifications subject to change without notice.
See DC4002 for more technical information.

Baytown, TX 77520
(P) 281.422.6073
     800.355.7044
(F) 281.422.6153
est-info@curtisswright.com
http://estgroup.cwfc.com
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