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Lets start with construction issues things that we still see in the field and things you need to watch for during installation.



Installation – Handling Issues 

Handling Rock 
Impingement 

Bending 



Records 



Damaged Pipe 
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Presentation Notes
Gouge in pipe and look at the joint 
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What about this?   What happens to the pipe?  It’s pretty durable!
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Not against steel!  Cut into the pipe wall enough to require cut out more that 10%
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Gee – where did this come from 
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Not two but three bolt heads penetrate the pipe
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This line was installed in January.  Dealing with more than 24” of snow 
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Was doing a test installation for some new materials, went to lunch at café and heard a noise coming down the street 
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What is wrong with this picture?  Tracer Wire
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Is this a good installation 
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How about this backfill work is this acceptable
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Repairs to the pipe
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Handling is important 



 
Issues 

Proposed Third Person 
Inspection Rule 

has been Temporarily Suspended  

Rece11t Ft1sio11 
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Was not the intent of PHMSA to burden small operators with having to hire someone to do inspections.       There are a number of things that can go wrong?  If you followed all the steps from proper temperature, to cleaning, to facing, to high low, to hold time; can you get a bad fusion?Murphy and his family 
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What’s wrong with this fusion?Did this get cleaned properly along with High low and bead sizes.
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273, plastic procedures  Just like the military Keep your tools clean.
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Scraping tools





Butt Fusion Procedures 

“COLD FUSION” 
    

Note the concave effect in 
the wall of the pipe. The 
melt has been pushed out 
of the fusion area. This 
will produce a bad joint. 

UNACCEPTABLE 











2016 Investigation  

• 1980 - Installed 1500 feet of 4 inch 
plastic pipe in – 40 foot lengths = 38 
joints 

• Recent Failure Caused Explosion and 3 
injuries 

• 8 Previous Leaks from 1983 to 2012 
• Failed to investigate cause of the leak 

failures 
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1500 feet of pipe 40 foot joints On Friday, the director of the Transportation Division of the Oklahoma Corporation Commission filed a formal complaint against Oklahoma Natural Gas.The report alleges that the "Pipeline Safety Department documented eight previous pipeline leak failures from December 1983 to February 2012 in the same area as the explosion.""Along with the leak detection methods used the day before the explosion, the Applicant alleges that, pursuant to the report and NOPV, proper procedures were not used to monitor and investigate pipeline leaks along a natural gas main line in the area of Whispering Hollow Drive in Oklahoma City," it states.The complaint alleges that ONG "failed to perform, or document performance of, continued surveillance when responding to eight leak failures." Also, the agency claims ONG failed to investigate the cause of the leak failures and didn't perform a bar hole survey.An ONG spokesperson responded to the complaint with the following statement:"We have recently received the complaint and notice of hearing. It is being thoroughly reviewed at this time. We will continue to cooperate with the Oklahoma Corporation Commission and fully  participate in the proceedings."



2016 Investigation  

• Never integrated previous failures 
investigations into this incident.   

• Never reviewed - 1980’s what was there 
fusion procedures?  

• Did they do proper Root Cause 
Analysis? 
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1500 feet of pipe 40 foot joints On Friday, the director of the Transportation Division of the Oklahoma Corporation Commission filed a formal complaint against Oklahoma Natural Gas.The report alleges that the "Pipeline Safety Department documented eight previous pipeline leak failures from December 1983 to February 2012 in the same area as the explosion.""Along with the leak detection methods used the day before the explosion, the Applicant alleges that, pursuant to the report and NOPV, proper procedures were not used to monitor and investigate pipeline leaks along a natural gas main line in the area of Whispering Hollow Drive in Oklahoma City," it states.The complaint alleges that ONG "failed to perform, or document performance of, continued surveillance when responding to eight leak failures." Also, the agency claims ONG failed to investigate the cause of the leak failures and didn't perform a bar hole survey.An ONG spokesperson responded to the complaint with the following statement:"We have recently received the complaint and notice of hearing. It is being thoroughly reviewed at this time. We will continue to cooperate with the Oklahoma Corporation Commission and fully  participate in the proceedings."



Rapid Crack Propagation Failure 

Example of rapid crack propagation failure in testing of PE 
pipe 



Rapid Crack Propagation Failure 



Arrest of Rapid Crack Propagation 

RCP arrest in PE100 pipe 
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By having fusions too close together they increased the rigidity of the plastic and when struck by backhoe it cracked. 



ADB-07-01 (02) 

Adding: 
 

• Delrin insert tap tees 
 

• Plexco service tee Celcon (polyacetal) 
caps. 
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PA 11 and PA 12 
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Nylons  test installation with state waiver to install and periodically remove sections for testing and evaluation
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4.5 inches  
4.6 inches 
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Peeling/scraping tool 
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Older generation plastics either is it the pipe or was it the squeeze tool
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Thermal contraction 



Ultra Violet 
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Outdoor Storage/UV Exposure 

• ASTM D2513-99 Outdoor Storage Stability 
– stored outdoors unprotected – 2 yrs. date of 

manufacture. 
– Over 2 yrs. must meet the requirements of this 

part  

• Changed - effective March 6, 2015 
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ASTM D2513-09a 

• March 6,2015 - No Rework - Section 4.2 Excepted 
 

• 4.10 Outdoor Storage Stability—PE materials shall be Code C or 
E as defined in Specification D3350. 
 

• Code C material  
– contain 2 to 3 percent well dispersed carbon black, and due to the 

absorptive properties of the carbon black,  
– considered to be stabilized against deterioration from unprotected 

exposure to UV for not less than 10 years.  
 

• Code E material  
– shall be stabilized and protected against deterioration from 

unprotected UV exposure for not less than 3 years. 

Presenter
Presentation Notes
4.10 Outdoor Storage Stability—PE materials shall be CodeC or E as defined in Specification D3350. Code C materialshall contain 2 to 3 percent well dispersed carbon black, anddue to the absorptive properties of the carbon black, isconsidered to be stabilized against deterioration from unprotectedexposure to UV for not less than 10 years. Code Ematerial shall be stabilized and protected against deteriorationfrom unprotected UV exposure for not less than 3 years.



Federal Code  
§192.321 Installation of plastic pipe.  

• (g)  Uncased Plastic pipe may be temporarily installed 
above ground level under the following conditions: 

• (1)  The operator [a person who engages in the transportation 
of gas] must be able to demonstrate that the cumulative 
aboveground exposure of the pipe does not exceed the 
manufacturer's recommended maximum period of exposure 
or 2 years, whichever is less. 

• (2)  The pipe either is located where damage by external 
forces is unlikely or is otherwise protected against such 
damage. 

• (3)  The pipe adequately resists exposure to ultraviolet light 
and high and low temperatures. 
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ASTM D2513-09a - PE only 

• PHMSA incorporate ASTM D2513-09a, 
 

• “Standard Specification for Polyethylene 
(PE) Gas Pressure Pipe, Tubing, and 
Fittings,”  
 

• Except Section 4.2, “Rework Material.”  
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Section 4.2 states: “Clean rework material of the same commercial designation, generated from the manufacturer's own pipe and fitting production shall not be used unless the pipe and fitting produced meets all the requirements of this specification. The use of these rework materials shall be governed by the requirements of section 4.3 and Plastic Pipe Institute (PPI) Technical Note TN-30/2006.”Currently, rework materials are limited to a maximum of 30 percent by weight. One of the main steps of plastic pipe manufacturing includes an extrusion process, where raw or virgin material (usually supplied in the form of pellets) is heated, melted, mixed and conveyed into a die and shaped into a pipe. Rework (also known as regrind) is a process by which plastic pipe that does not fall within acceptable specifications following the extrusion process can be reused if it meets the requirements of Section 4.2, including requirements in PPI TN-30/2006. Requirements in PPI TN-30/2006 include reducing the size of the material through appropriate stages (i.e. regrinding the material) to an equivalent size to the raw virgin pellet material and avoiding contamination. The ground up material is then mixed back in with a portion of raw pellet material prior to going back through the extrusion process. Despite these requirements, PHMSA believes prohibiting the use of rework material is the only way to ensure the materials used by operators are not contaminated during the manufacturing process. This topic received a number of comments and was discussed in detail at the advisory committee meetings. Information about these comments is provided in Section IV.During the drafting process of this final rule, the Federal Register advised that PHMSA would not be allowed to include an exception clause to the list of standards in the centralized listing as PHMSA had discussed in the NPRM and at the advisory committee meeting. Instead, revisions are noted in each of the affected sections to accommodate the incorporation of ASTM D2513-09a for PE pipe and the continued incorporation of ASTM D2513-87 and ASTM D2513-99 for non-PE plastic pipe. The revisions are summarized below:○ In § 192.7, PHMSA is adding ASTM D2513-09a to the listing of documents incorporated by reference.○ In § 192.59, PHMSA is adding a new paragraph (d) to specify that PHMSA will prohibit rework for all plastic pipe manufactured after the effective date of this final rule and used in pipeline systems subject to Part 192.○ In § 192.63(a)(1), PHMSA is clarifying that ASTM D2513-87 applies to plastic pipe and fittings made of materials other than polyethylene.○ In § 192.123(e)(2), PHMSA is including verbiage to indicate that ASTM D2513-09a pertains to PE pipe only.○ In § 192.191, PHMSA is clarifying that ASTM D2513-99 is applicable to plastic materials other than polyethylene and is adding a reference to ASTM D2513-09a applicable to PE materials only.○ In § 192.283(a)(1)(i), PHMSA is clarifying that ASTM D2513-99 is applicable to plastic materials other than polyethylene and is adding a reference to ASTM D2513-09a applicable to polyethylene plastic (PE) materials only.○ In Part 192, Appendix B, Section 1, PHMSA is adding ASTM D2513-09a to the list of pipe specifications.



The revisions are summarized below: 
• § 192.7, ASTM D2513-09a incorporated by reference 
• § 192.59, new paragraph (d) to prohibit rework after the 

effective date of this final rule and used in pipeline systems 
subject to Part 192. 

• § 192.63(a)(1), clarifying that ASTM D2513-87 applies to plastic 
pipe and fittings made of materials other than polyethylene. 

• § 192.123(e)(2), stipulate ASTM D2513-09a for PE pipe only. 
• § 192.191, clarifying that ASTM D2513-99 is applicable to plastic 

materials other than polyethylene. 
• § 192.283(a)(1)(i), clarifying that ASTM D2513-99 is applicable to 

plastic materials other than polyethylene and is adding a 
reference to ASTM D2513-09a applicable to polyethylene plastic 
(PE) materials only. 

• Part 192, Appendix B, Section 1, adding ASTM D2513-09a to 
the list of pipe specifications. 
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IBR’s New Paragraph DD2513-87 & D2513-99 now for plastics other than PE○ In § 192.7, PHMSA is adding ASTM D2513-09a to the listing of documents incorporated by reference.○ In § 192.59, PHMSA is adding a new paragraph (d) to specify that PHMSA will prohibit rework for all plastic pipe manufactured after the effective date of this final rule and used in pipeline systems subject to Part 192.○ In § 192.63(a)(1), PHMSA is clarifying that ASTM D2513-87 applies to plastic pipe and fittings made of materials other than polyethylene.○ In § 192.123(e)(2), PHMSA is including verbiage to indicate that ASTM D2513-09a pertains to PE pipe only.○ In § 192.191, PHMSA is clarifying that ASTM D2513-99 is applicable to plastic materials other than polyethylene and is adding a reference to ASTM D2513-09a applicable to PE materials only.○ In § 192.283(a)(1)(i), PHMSA is clarifying that ASTM D2513-99 is applicable to plastic materials other than polyethylene and is adding a reference to ASTM D2513-09a applicable to polyethylene plastic (PE) materials only.○ In Part 192, Appendix B, Section 1, PHMSA is adding ASTM D2513-09a to the list of pipe specifications.



What Does that Mean? 

• PE Pipe exposed to UV  
– Storage Code E – 3 years 
– Storage Code C – 10 years 
– Temporary Above Ground Code E or C – 2 

years max exposure –date of manufacture 
• Other Pipe exposed to UV  

– Storage and temporary above ground -2 years  
• What about Yellow Stripe and 8100 Yellow 

coated? 
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Hydro Carbon 
Permeation 

Iss1.,1es 
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Appendix X1.7.2.2  
• During the heat fusion joining of PE piping that has 

been in service 
– conveying fuel gases that consist of, or  
– that include heavier hydrocarbons, the  

• PE surfaces being heated in preparation for fusion 
sometimes exhibit a bubbly appearance.  
– This bubbling is the result of the rapid expansion (by heat)  
– Causing passage of absorbed heavier hydrocarbon gases 

through the molten material. 
• Heat fusion (butt, socket, saddle, or electrofusion) 

– Joint strength may be reduced by the presence of the 
heavier hydrocarbons.  
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X1.7.2.2 It has been reported (8,9) and (10), that during theheat fusion joining of PE piping that has been in serviceconveying fuel gases that consist of, or that include heavierhydrocarbons, the PE surfaces being heated in preparation forfusion sometimes exhibit a bubbly appearance. This bubblingis the result of the rapid expansion (by heat) and passage ofabsorbed heavier hydrocarbon gases through the molten material.Heat fusion (butt, socket, saddle, or electrofusion) jointstrength may be reduced by the presence of the heavierhydrocarbons. Pimputkar et al (8) conclude that for a systemoperating at 50psi and conveying a mixture of as high as 16volume percent in methane the propane concentration in PEwill be under 0.2 percent, sufficient to sometimes show somebubbling, but not high enough to effect any significant degradationin fusion strength. However, if the concentration ofpropane in PE exceeds 0.2 percent, there is the risk of a rapidand large drop in fusion strength. Field tests to verify the levelof contamination and subsequent degradation of joint strengthare not currently available. Therefore, in the case of PE pipethat has previously been installed in these types of services,one should use mechanical fittings to join or repair the pipe.



When is it a concern? 
• Pimputkar et al (8) concluded that for a system 

– operating at 50psi and   
– conveying a mixture of as high as 16 volume percent in methane  

• the propane concentration in PE will be under 0.2 percent,  
– sufficient to sometimes show some bubbling, but 
–  not high enough to effect any significant degradation in fusion 

strength.  
• However, if the concentration of propane in PE exceeds 

0.2 percent, 
– risk of a rapid and large drop in fusion strength.  

• Field tests to verify the level of contamination and subsequent 
degradation of joint strength are not currently available.  

• Therefore, in the case of PE pipe that has previously been 
installed in these types of services, one should use mechanical 
fittings to join or repair the pipe. 
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TR – 22 / 2013 
• PE piping is the only approved plastic piping 

under NFPA 58, Liquefied Petroleum Gas Code, 
(vapor LP-Gas)  

• Code-complaint, PE lines must transport gas only 
in a vapor state, and therefore, must operate at 
30 psig or less to avoid LP gas liquefaction.  

• Vapor LP-Gas is one of those fuel gases, which can 
be safely piped in PE gas piping systems. 

• codified under US DOT CFR Title 49 Part 192. By 
reference, Part 192 identifies ANSI/NFPA 58 
– installation standard 
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Vapor LP-Gas is one of those fuel gases, which can be safely piped in PE gas piping systems. The use of D 2513 PE piping for the transport of vapor LP-Gas is permitted and codified under US DOT CFR Title 49 Part 192. By reference, Part 192 identifies ANSI/NFPA 58 –as the installation standard for PE vapor LP-Gas piping systems. 



NFPA 58 Restrictions 

• Piping for vapor LP-Gas distribution.  
• NFPA limits the size of PE piping to 2” 
•  NPS piping with a nominal OD of 2.375”.  
• Maximum operating pressure of PE vapor 

LP-Gas piping systems to 30 psig.  
• Refer to NFPA 58 for the details of these 

and other installation  
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USE RECOMMENDATIONS  

 • Plastic material to qualify for use as a vapor LP-Gas piping system  
– Recommended by the manufacturer for such use,  
– Qualified using vapor LP-Gas as the medium,  
– Hydrostatic design basis (HDB) category of at least 1250 psi (8.6 

MPa) at 73°F (23°C) 
– Design factor of 0.25 is recommended (see also PPI TR-9 on 

recommended design factors)  
• NFPA maximum recommended operating pressure of 30 psig 

for LPG systems (see X1.3.4)  
– Minimizes the possible occurrence of condensates  
– Adequate consideration of the effect of LPG fuels on the long-term 

strength of PE piping.” 
• Studies that propane, propylene and butane, when in the liquid 

phase, can cause a greater reduction in long-term strength, 
up to 40 %.  
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Effects of Hydrocarbon Permeation 
PE Strength and Fusion Performance 

• PHMSA R&D - objective of this project is to develop a 
validated method to be used by any plastic testing 
laboratory to quantify the effects of hydrocarbon 
permeation on: 
– 1) the fusibility of plastic pipe,  
– 2) the life expectancy of existing fused joints that have been 

subjected to hydrocarbon permeation,  
– 3) the Hydrostatic Design Basis (strength) of plastic pipe, and  
– 4) the impact on slow crack growth 

 
• https://primis.phmsa.dot.gov/matrix/FilGet.rdm?fil=10

327&c=1&s=31CB4A4F663746DD90401E9ABF4314FC  

https://primis.phmsa.dot.gov/matrix/FilGet.rdm?fil=10327&c=1&s=31CB4A4F663746DD90401E9ABF4314FC
https://primis.phmsa.dot.gov/matrix/FilGet.rdm?fil=10327&c=1&s=31CB4A4F663746DD90401E9ABF4314FC
https://primis.phmsa.dot.gov/matrix/FilGet.rdm?fil=10327&c=1&s=31CB4A4F663746DD90401E9ABF4314FC


GTI Report 12-31-2015 
• True stress strain curves at all temperatures clearly show the 

softening effect of the hydrocarbon permeation at low strains.  
• Permeated materials are up to 55% weaker at low strains relative 

to non-permeated material.  
• Strains below 30% the softening effect of the HHC permeation is 

equivalent to an approximately 20°C (36°F) temperature 
increase in non-saturated material i.e. at 73°F the saturated 
material behaves like non-saturated material at 109°F.  

• True stress and true strain at break are fairly constant for each 
material group with up to 20% reduction in strength at break.  

• The implications of these two findings are as follows:  
– i. Caution should be exercised in applications where the creep 

resistance of the polyethylene material is essential to the operation 
of the system.  

– ii. The long term hydrostatic strength of the pipes may need to be 
reduced by 20% to account for the break strength reduction.  
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Concern 
• Mechanical Fittings.    

• Loss of Creep Resistance 
• Resistance to Mechanical Pullout  
• Could be impaired due to the softer material.  

• May warrant further investigation 
• where hydrocarbon permeation is detected.  
• some utilities specifically use mechanical fittings  

 

• NFPA 58 Guidelines? 
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Example of an application where care should be exercised is mechanical fittings.   Creep resistance)Resistance to mechanical pullout could be impaired due to the softer material. This may warrant further investigation given that some utilities specifically use mechanical fittings where hydrocarbon permeation is detected. NFPA 58 Guidelines?



How does the gas 
distribution industry use 

the information in this GTI 
Report that was funded by 
PHMSA and is currently on 

the PHMSA website? 
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Right  now I would be using NFPA 58 guidelines



Need Testing? 
• For additional information on how GTI can test 

your pipeline to determine the chemical design 
factor in the presence of liquid hydrocarbons (from 
inside or outside the pipe) contact:  
    

   Dr. Gene Palermo 
  gpalermo@plasticspipe.com 
  (865) 995-1156 
 
  Dennis Jarnecke- GTI 
  Dennis.Jarnecke@gastechnology.org 
  (847) 544-3415 
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