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Used to apply coatings since the 
early 1990s. 
A resin slug is distributed 
around the lumen of the pipe as 
pushed forward by an air vortex. 
The lumen of long lengths of 
inaccessible small diameter 
pipe, including pipes with 
branches, can be remotely 
coated with these methods.

Background: Air Vortex Applied Coatings



The technology and 
engineering controls 
involved have advanced 
to increase quality 
control and performance 
of air vortex applied 
coatings.

The new ICC-ES Listing Criteria, LC1045, awarded in December 2020 has 
contributed a thorough documentation of the many advancements in 
Quality Control which have culminated in reliable coating of in-building 
gas pipes.

Background (cont.)
QMS for “Field Manufacturing”



Epoxies & Polyurethane / Polyurea
1990s epoxy formulation continues to be NSF 61 certified by ALS/Truesdail
Advancements in permeability, cissing & pinhole avoidance.
Epoxies better for longer shots
Hybrid Polyurethane/Polyurea provides flexibility for malleable pipes
Resin formulations are blended in an ISO 9001 QMS manufacturing facility

Resins



System Testing & Certifications



Testing & Certifications (cont.)
Gas Industry validation requirements are exceptionally stringent:
LC1045 3.0 System Qualification Requirements



Testing & Certifications (cont.)
Gas Industry validation requirements are exceptionally stringent:



Testing & Certifications (cont.)
LC1045 4.0 As-Built Quality Control / Verification Testing Requirements



Pipe Integrity / Applicability for Use
LC1045 2.0 Condition Assessment Requirements



Host Pipe
Leakage Rate Calculator
(Applicability for Use)



Quality Assurance

• System independently Validated & 
Verified

• Certified Contractors
• Trained & Certified Personnel
• Approved Rig - Independently Certified
• Supplier Method Statements followed
• Utilizing Approved Materials
• End-to-End Traceability
• Fully Automated

“The Confidence that Quality will be Achieved”



Quality Control

• Operator cannot proceed if tolerances not met.
• Comprehensive Audit Trail
• Dip Cards retained for 7 years
• Detailed Automated Report:

“Fulfilling Quality Requirements”



Coating Installation Prep

All air used shall be essentially 
moisture and oil free

Required use of filtration and 
desiccant drier systems

An abrasive medium is blown 
through the host pipe to scour it 
clean.
After cleaning, the pipe bore is to 
be clean, dry and free from dust 
and debris



Calculating shot distances & establishing a shot plan

Coating Installation Prep (cont.)

Proper cleaning Measuring the anchor tooth



Accountability Proper implementation of Engineering Controls for successful 
Project Management requires accountability checks.

Review of Materials & Methods 
Submittals

Review of Contractor’s 
Qualifications Submittal

Review of Contractor’s Project 
Management Plans, including:

• QC 
• Health & Safety measures, &
• recommended Hold & 

Inspect points

Hold & Inspect Points
• Personnel training & certifications 

review
• Required equipment availability & 

condition review
• Initial pipe condition review
• Post-cleaning pipe condition review
• Proper site conditions (ex – humidity & 

temp) review
• Resin mixing data review
• Resin shot data review
• Resin curing data review
• As-built compliance review
• As-built records & submittals



Resin Mixing

• Confirm the resin is not expired
• Equipment shall have automatic 

data logging as part of the on-
site QMS

• Where possible, weighing of 
resin should be automated by 
the QMS equipment to reduce 
operator error.

• Dip cards are collected to 
confirm and record proper mix  



Resin Shooting
• The on-site QMS software shall 

provide alerts to prelude 
installation if:

• the temperature or the 
humidity are outside of 
specified ranges.

• The resin tanks do not have 
sufficient volume of materials 
to complete the planned shot 
distance.

• Weight checks shall be logged 
prior to the 1st shot of the day 
and the last.



Coating Inspection
• Once the cure period has started, print out is examined for anomalies
• The print out contains key information entered by the Rig Operator:
• Overview – info required for traceability such as batch numbers, rig 

number & operator, site location, pipe length & diameter
• Cleaning Operations – air speed, pressure & temperature. Can see if 

there is a restriction or blockage within the pipe
• Weight Check Mode – Pass or Fail
• Coating Mode –material temperatures, flows and pressures, Air flow 

speed, temperature & air pressure
• Blowdown – monitors & records air speed, air pressure & air temp
• Coating End – summary of the coating with total volumes pumped, 

average material & air temps during coating



Post-Cure Inspection
• After minimum 2 hr cure, the dip card & both ends of the pipe 

are inspected for:
• Uniformity
• Quality
• Thickness
• Hardness

• Any defects noted must be recorded on the Service Pipe Record
• Under no circumstances shall a pipe exhibiting any lack of cure, 

mixing, or material proportioning be returned to service
• Such defects require the affected length to be replaced



Sample Data Log & Record Sheets



As-built Submittals

• A complete report is compiled with as-built 
drawings and photos, data logs, & capture of 
key quality control data.

• This Job Report is submitted to the Owner at 
project close. 



Questions?

Grant Whittle
Technical Director
gwhittle@nuflow.com
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