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BACKGROUND & SITUATION
The 42-inch diameter cast iron gas line along Central Ave. in
East Orange, NJ travels 80 feet directly down an embankment
and then crosses under the road and back up 25 feet to the other
side of the street. The segment of pipe had leaks around the joints.
Gas distribution company Public Service Electric & Gas (PSE&G)
contracted Progressive PIpeline Management (PPM) to renew
the section using Starline® Cured-in-Place-Lining (CIPL). In this
dense, high traffic area, there was no viable alternative other than
trenchless rehabilitation to renew the gas main. Replacing this
section of pipe conventionally would have cost tens of millions
of dollars and created massive disruption. 

PPM is the only company with the expertise and extensive testing
protocol required to deliver the Starline® CIPL lining technology
to the gas industry. The patented technology utilizes a liner that is
bonded to the host pipe with a special epoxy. Independent testing
of cured in place lining of pipe in live pressurized gas service
determined an additional 100+ years of life.

SCOPE
Each lining job required two excavations or access pits on 
each side of the pipe segment to be lined. These were dug  
into Central Ave. about 600 feet apart. During the project, the 
street remained open. Once PSE&G completed the excavations 
and shutdown the gas main, PPM began the CIPL renewal 
process with a pre-cleaning CCTV camera inspection. This 
was done to determine the internal pipe surface conditions, 
geometry of seven offset bends and locate any anomalies or 
areas of concern.

Next, the surface of the pipe was cleaned with a unique 
combination of abrasive blasting and vacuum removal process. 
The actual lining process required about 2.5 weeks for 
inspecting, cleaning, lining, curing and pressure testing the 
pipe before returning the gas main to service. 
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CHALLENGES
The section of pipe to be lined had multiple grade changes, 
seven offsets and material changes from cast iron to steel. 
Because of the large diameter of the pipe and the multiple 
bends, the cleaning process presented new challenges.
The method for cleaning smaller diameter pipe would not be 
effective. The team identified a self-propelled robotic sandblasting 
head with an electric motor for internal cleaning of pipelines 36 
inches and up. After internal testing of the new robotic head, 
PSE&G approved to use it for cleaning the 42 inch main. An 
attached video camera enabled real-time viewing of the cleaning 
results inside the pipe as it progressed. It worked brilliantly, 
saving time and improving the cleaning process.

Every bit of grit used for cleaning had to be extracted from the 
pipe to enable the liner to adhere to the host pipe. The pipeline  
had an unusual configuration; it traveled down and back up a 
steep embankment. Testing and reconfiguration of the vacuum 
equipment was performed to optimize velocities impacting flow 
rates and minimize difficulties with grit extraction. Moving to dust 
collection units with 64,000 CFM air flow was the silver bullet in 
complete grit recovery. This was significant considering the pipe 
diameter and geometry. The next CCTV inspection showed that it 
was clean without any obstructions.

OUTCOMES & RESULTS
A special inversion drum was designed and fabricated, due to  
the lessons learned for a previous world record for a 36” 
diameter gas pipeline renewal. These modifications significantly 
reduced equipment set-up time, and increased capacity and 
crew efficiency. The liner was inverted through a total of seven 
bends and a drip pot with a 48” gap that was bridged with an 
internally installed forged steel structural reinforcement sleeve.

While the planning and design of the project was very challenging, 
the execution was smooth. The day of the inversion had a 
forecast of extreme heat and lining was started at 4 am due to 
concerns about the effect of the heat on resin pot life. The lining 
process was completed ahead of schedule. The main was back 
online ahead of the deadline. Post lining CCTV inspection 
confirmed the liner was tightly bonded with the host pipe, smooth 
and free of anomalies.

The 42” underground, high pressure natural gas main rehabilitated 
in July 2019 was a world record for the largest diameter pipeline to 
be lined in the world. The achievement was possible only with first 
ever technical advancements and innovations that continue to refine 
and improve CIPL’s efficacy for the nation's local distribution 
companies (LDCs.) 
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