
Syntho-Glass / NRI

• NRI invented and patented the first moisture cured 
composite for pipeline and pipe work in 1982.

• 1986 - NRI produces all of the leak repair composites 
for the US Navy and USCG’s damage control ops.

• NRI’s Syntho-Glass has a long history in Houston. 
Starting with ballast line repairs to the Battleship 
Texas in 1988. 

Presenter
Presentation Notes
My history first. I turn 50 on August 4th and will have spent half of my life in the composite repair industry. In 1985 if you told me I would be giving a presentation on engineered composite repairs  I would  have told you there is no such thing. ’85  was my fifth year as a commercial diver , we were inspecting  a new pipeline laid in 200 feet of water by a Mcdermott barge 70 miles off the Texas coast. My supervisor gave me a foil bag with a roll of Syntho-Glass inside and said if you find  any damaged coatings on the field joints open this up and wrap this on it. He said it was a fiberglass  material that was coated with a water activated  polyurethane resin. Underwater fiberglass ? Yeah right, you keep that next to the pipe stretcher don’t you, but dang if it didn’t work just like he said . So that’s how I got my start. The product I used, Syntho-Glass, was invented and patented by NRI in 1982. Those of you who remember the oil patch in the mid 80’s remember some very tough times. I soon found myself working for a marine and industrial contractor in Galveston County and one of my first jobs was wrapping piles at Amoco’s dock in Texas City with, you guessed it, Syntho-Glass. Next we were awarded the diving contract to assist wit the move of The Battleship Texas to Todd shipyard in Galveston. Only problem was she couldn’t pump enough water out to stay afloat due to the swiss cheese  condition  of the piping. What did we use to seal the leaks in this no hot work environment? 



• We produce composites  in an 
atmospherically controlled 
environment using a micro-resin 
application process to ensure 
consistent wet out.

• In house quality test and 
development laboratory to control 
product strength and consistency

• ISO 9001:2008 certified Facility

Presenter
Presentation Notes
These composites are sealed in a ready to go foil pouch. Pre impregnation of the  composite enables quick installation and correct resin to fiber ratio for consistent field performance. This is a picture of our water MCU impregnated carbon fiber product trade named Viper Skin going through batch certification performance tensile testing in our composites laboratory. At NRI our full time quality assurance manager makes sure that we meet the BS EN ISO 9001:2008 manufacturing quality assurance and traceability standard. 



MCU Composite Applications in 
the Refinery and Chemical 

Processing  Industries

Presenter
Presentation Notes
I am honored to give this presentation of moisture cured urethane composites in your industry. We will dive in to the technology behind these products in a few minutes



Temporary or 
Non-Engineered

VS.

Long Term or 
Engineered?

Presenter
Presentation Notes
but first we want to make it clear that there are two basic types of composite repairs, engineered and non-engineered….. It’s also important to note that depending on where you live, and what your company requirements are,  and whether or not it’s an emergency can all dictate the product choice and  the decision to make a temporary or long term repair. It also has a lot to do with the current condition of the pipe needing fixed….



Temporary ?? ……….Yes.

Permanent ?? …………No.

Presenter
Presentation Notes
This will NEVER be an engineered composite repair! But when we talk about composites and how they need to perform it is no laughing matter.! 



Typical applications suitable for Composite selection 

•Water lines
•Flare lines
•Product lines
•Pipe support repair/protection
•Leak repairs
•External corrosion under insulation (CUI)
•Internal corrosion/erosion
• Coating damage
•Air to soil interface
•Fugitive emissions

Presenter
Presentation Notes
This is a simple list, noting typical applications where composite solutions can be both beneficial in  terms of downtime as well as providing direct cost savings to traditional methods of repair. Some of these repairs are simple and some more complex. In any case when dealing with active leaks they must be stopped long enough to get a composite repair in place. For most non-engineered leak repairs we use a fast setting resin formula to get you back on line quickly…



Applications
Steam Line Repairs

Presenter
Presentation Notes
If you can shut down for a half an hour what at first seems unlikely.



Presenter
Presentation Notes
Is possible.



Presenter
Presentation Notes
Sometimes composites can be the obvious choice. Here a failed welded patch repair leaves very little steel to work with.  The old banding an epoxy covered steel plate in place…



Presenter
Presentation Notes
Becomes a longer lasting repair when reinforced with a final composite encapsulation.



Presenter
Presentation Notes
Traditional repair methods are often combined with composites for a total solution. Here an active leak that was repaired with a pinhole clamp and a skinner clamp. Our integrity composite Syntho-Glass XT  was installed to rehabilitate the entire area. 



Presenter
Presentation Notes
Of course every plant’s goal is to keep product in the pipe where it belongs. With a proactive inspection program internal and external wall loss due to corrosion or erosion can be monitored and addressed before a leak occurs. Here we see the UT points from an inspection of a dry material transfer line. 



Presenter
Presentation Notes
The integrity manager chose to do something to eliminate the risk of a leak developing before the elbow could be replaced during the next turnaround. Don’t you love proactive maintanance!



Presenter
Presentation Notes
We also see problems with welds. Heat affected zones in welded areas especially in odd shaped areas like this lend themselves to conformable composite repairs.



Presenter
Presentation Notes
One of the biggest culprits in plant piping integrity is crevice corrosion at the pipe support. Here we see a sleeper. The coating has long since worn away due to movement of the pipe in the rack, you can’t get to it to paint and your wt inspection options are limited. 



Presenter
Presentation Notes
Axial loading and abrasion resistance have to be incorporated into the design. Correct fiber selection is a critical element for proper performance for the job at hand when loads other than straight hoop exist. One size does not fit all. 



• Web based leak solution and reinforcement 
calculators help clients understand our 
solutions and make the proper choice for 
repair

• Leak Solution :  Reinforcement Calculator

Designing an 
Engineered or Long Term Repair

Presenter
Presentation Notes
Designing a long term solution with composites takes knowledge and application experience and we believe it is extremely important to work with experienced composite applicators that can provide and pass down that knowledge.  your calculations can be emailed to the in house Engineering staff with the click of a button to review and sign off on the repair with extremely quick turnaround. 

http://www.neptuneresearch.com/presentation/calculatorb.php�
http://www.neptuneresearch.com/presentation/calculator.php�


The success of Engineered Repairs depends 
on your ability to prepare the surface. 

The success of Engineered Repairs depends 
on your ability to prepare the surface. 

Presenter
Presentation Notes
Proper surface preparation is the key to a successful long lasting repair! Shell Global Solutions test comparing mechanically cleaned pipe to grit blasted. Either method was proven to be acceptable but you still must achieve NACE 2. There are new power tools on the market that will give the anchor pattern preferred by most composite manufacturers. If you can’t allow hot work a dedicated technician can achieve an acceptable profile but they may have to stay with it for a very long time. 



Presenter
Presentation Notes
Let’s look closely at the installation procedure. You Stress Engineering employees will recognize this test piece. Here the technician is installing proportioned epoxy filler material with a static mixing gun. This method bypasses the guess work of proper A/B epoxy ratios and eliminates the bubbles caused by paddle mixing. Field variable #1 avoided. 



Presenter
Presentation Notes
This high compressive strength putty is set in 5 minutes. Any excess filler is filed or sanded to match the profile of the pipe. 



Presenter
Presentation Notes
Next a bond promoting epoxy is applied. This is one of two epoxies that we have qualified for use in bond promotion between the host pipe and the composite when we are installing engineered repairs. All of the products used in these systems can be applied underwater, eliminating the problems associated with wet pipe, condensation, misting from a cooling tower and by the way what is the dew point today, we don’t care. Field variable #2 gone. 



Presenter
Presentation Notes
The photographer (me) had to operate the water sprayer so I didn’t get a lab shot but here’s one from the field. We use a simple pump up sprayer to activate the Syntho-Glass XT as we wrap it around the pipe. 



Presenter
Presentation Notes
By pre-impregnating the roll with the precise amount of resin for maximum composite strength we eliminate perhaps the biggest field variable of them all…how much resin is applied to the glass. All composite scientists know that the ratio of reinforcement material (fiberglass, carbon fiber) to the resin is critical. With resin impregnated rolls the factory controls this ratio, not the installer. Of course eliminating this step really speeds up the repair as well. On a recent installation at a marine terminal the owner timed the installation at 12 to 14 minutes for repairing 3’ of 12.75” OD pipe with this system. 



NRI CONTACT INFO 
 
 
Muhammad Farooq  

Composite Materials Engineer |  | 1346 S. Killian Dr. Lake Park, FL 33403   
Tel: 561.683.6992 x115 | Fax: 561.683.8366 | mfarooq@neptuneresearch.com  
 
 
Tammy Bomia 

Regional Sales Manager |  | 1346 S. Killian Dr. Lake Park, FL 33403   
Tel: 561.683.6992 x111 | Fax: 561.683.8366 | tbomia@neptuneresearch.com  
 
 
Tina Beck 

Sales Coordinator |  | 1346 S. Killian Dr. Lake Park, FL 33403   
Tel: 561.683.6992 x101 | Fax: 561.683.8366 | tbeck@neptuneresearch.com  
 
 
Bart Davis 

Regional Manager, NRI Texas |  | 1346 S. Killian Dr. Lake Park, FL 33403   
Tel: 713.492.4223 | Factory: 561-683-6992 | bdavis@neptuneresearch.com  
 
 
Matt Green 

International Sales Engineer |  | 1346 S. Killian Dr. Lake Park, FL 33403   
Tel: 561.683.6992 x106 | Fax: 561.683.8366 | mgreen@neptuneresearch.com  
 
 
Jose Zapata 

Gas Utility Sales Manger |  | 1346 S. Killian Dr. Lake Park, FL 33403   
Tel: 561.683.6992 x116 | Fax: 561.683.8366 | jzapata@neptuneresearch.com  
 
 
Ryan Schwarz 

Vice President Sales & Marketing |  | 1346 S. Killian Dr. Lake Park, FL 33403   
Tel: 561.683.6992 x112 | Fax: 561.683.8366 | rschwarz@neptuneresearch.com  
 
 
Christopher Lazzara 

President |  | 1346 S. Killian Dr. Lake Park, FL 33403   
Tel: 561.683.6992 x110 | Fax: 561.683.8366 | clazzara@neptuneresearch.com  
 
 

Presenter
Presentation Notes
Each of your repairs will be reviewed by an experienced composite field representative to determine if composites are a viable solution. Then a composites material engineer will run all of the calculations as per ASME PCC2. From there a sales coordinator will generate a materials quote. This process usually takes no more than two hours for most repairs. Large projects with multiple calculations are processed within 24 hours.  



Presenter
Presentation Notes
We invite you to visit our factory in West Palm Beach, Florida. From material selection, system qualification, repair design, operator qualified installer training, project management, quality assurance and inspection it’s all about INTEGRITY.  At NRI it’s not just what we do, it is who we are. 
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