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Product Submittal Review 
 
 

ITEM 1.  

Manufacturer Company Name:  Perma-Liner Industries                       

 
Contact Individual(s) Adam Tetz, Vice President of Marketing & Product Management 

Street Address: 13000 Automobile Blvd, Suite 200                                     

City, State, Zip Code:  Clearwater, FL 33762 

 Telephone: 847-457-1810   
 
Product Submittal: INSTALLATION PRACTICE FOR REHABILITATION OF A CONNECTION 
BETWEEN A LATERAL AND BRANCH LINE USING A ONE-PIECE LATERAL AND BRANCH CURED-IN-
PLACE LINER ASSEMBLY INSTALLED BY MEANS OF AIR INVERSION 
 
ITEM 2.   
 
INTENT: 
This specification covers material requirements, installation practices, and test methods for the reconstruction 
of a  pipe and a branch connection without excavation. The connection between the branch pipe and host pipe is 
remotely renovated through the host pipe. The pipe renovation shall be accomplished by the inversion and 
inflation of a resin impregnated, single-piece connection liner assembly. The liner assembly is pressed against 
the host  pipe and the branch pipe by inflation of a bladder and held under pressure until the resin has cured. 
When cured, the liner extends over a predetermined length of the service branch line and the full circumference 
of the host  pipe at the connection – forming a continuous, single-piece, tight fitting, corrosion resistant and 
verifiable non-leaking connection repair) outfitted with gasket seals. The Materials, adhere to the material 
requirements of ASTM F1216  
“Rehabilitation of Existing Pipelines and Conduits by the Inversion and Curing of a Resin-Impregnated Tube”  
 
 
Perma-Liner Industries, LLC is the owner of Trademark: LightRay®.  
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ITEM 3.   
 
  

3.0    The Technique 

 

The LRC repair structurally renews the connection between the host pipe 
and branch,  extending into the branch pipe. The repair consists of a one-
piece, continuous connection liner that is vacuum impregnated with UV 
initiated resins, air inverted from the host pipe up into the branch by the 
action of a translucent bladder assembly; hereby referred to as a 
“Liner/Bladder Assembly.” 

3.1 A brief description of the 
operation and technique; 
including materials and 
methods of installation.  

The reconstruction will be accomplished using a multi-layer knitted 
fiberglass tube of a particular length and a UV initiated vinyl ester resin with 
physical and chemical properties appropriate for the application. The 
connection liner is constructed such that the branch is a tubular element 
that is permanently attached to a host tubular element.  During preparation, 
the installer pulls the liner onto the launching bladder and pushes the lateral 
portion inside of launching bladder.  The entire liner comes pre-impregnated 
from the manufacturer .  The launching bladder is pushed into the existing 
host pipe through an available opening. When the liner is properly aligned 
with the branch connection, the bladder is inflated, expanding the liner’s 
host pipe section against the host pipe wall and inverting  the branch liner 
into the branch pipe. Electrical power is activated and the resin saturated 
tube is UV light cured for a pre-determined amount of time.  Once cured, the 
branch bladder is de-inverted and the bladder is vacuumed down to simplify 
removal.. The end result is a one-piece structural connection liner that 
provides a verifiable non-leaking connection by incorporating two 
hydrophilic O-rings at each side of the connection and two O-rings at the 
terminal end of the branch lining. 

The branch tube length will be~ 9 inches 

The cured finished materials as described above will, upon installation 
inside the host pipe, exceed the minimum test standards specified by the 
American Society for Testing Methods F1216-25  and F3240 

Minimum Test Standards for CIPP ASTM F1216  

FLEXURAL STRENGTH - ASTM D-790 -4,500 PSI 
             FLEXURAL MODULUS - ASTM D-790 -250,000 PSI 
 
 

3.2 Intended use: Structural 
Repair Crack/Joint Sealing 
of Water Infiltration  

The system is designed for fully deteriorated pipe conditions. Typical 
installations are a direct result of structural defects such as open joints, 
offset joints, broken or missing pipe sections and hammer taps.  The new 
pipe exhibits a smoothbore interior that typically increases flow rates.  

3.3 EXISTING PIPES  

(Host and Branch) 

The system is compatible with all pipe materials except ABS cellular 
foam core pipe.   

3.4 Diameter Ranges  Branch: 3 – 6 inches 



 

ID: 12250004,   Date: 26MAY2026 
LightRay® Connection UV System 
Product Bid Submittal 
 

Host Pipe: 3,4,6 inches 

3.5    Transitioning Diameters The branch liner can transition from one pipe size to another ensuring 
adequate liner thickness throughout the lining. 

3.6 Circular and/or Non- 
Circular Capability 

The system can accommodate pipe ovality up to -10%. 

3.7 Maximum Length Between 
Access Points 

The system can reach a branch that is 75 ft from the access point to the host 
pipe. 

3.8 Material Limitations This system is designed for gravity sewers and low-pressure piping. 

3.9 Lining Material Composition 
and Construction 

Proprietary glass kitted tubes coated with an impervious TPU film.  

Minimum finished wall thickness: 

2mm for 3-inch diameter pipe 
2mm for 4-inch diameter pipe 
2mm for 6-inch diameter pipe 

3.10 Branch & branch Jointing 
System  

The liner  l is constructed as a one-piece tubularly shaped Branch 
permanently attached to a host pipe tubular element. Therefore, there is no 
joining of two separate liners during the installation process.  The end 
product is a one-piece structural host & branch cured-in place pipe. 

3.11  Resin System Resin System 
Vipel L040 UV initiated Aromatic Vinyl Ester Resin (Low VOC)  
 
 

3.12 Mechanical Properties Excess resin migrates into pipe defects allowing mechanical anchoring. 

3.13 Physical Properties Flexural Strength 4,500 - PSI “Minimum” Test Method: ASTM 790    
Flexural Modulus 250,000 - PSI “Minimum” Test Method: ASTM 790 

3.14 Corrosion attack Chemical Resistance Testing. Test Method: ASTM F1216   See Independent 
Laboratory Testing:  

3.15 Resin Saturation Method   The liner material comes pre-wet from the supplier to maintain quality 
control over resin saturation. 

3.16 Gasket Sealed End Seals   ASTM F3240 compliant hydrophilic O-rings placed one on each side of the 
branch and a redundant set of two O-rings at the terminating end of the 
branch line. 

3.17 Installed at one-time The UV curing system allows many branches to be renewed in a day. Since 
resin activation is only initiated through exposure to UV light, additional 
bladder launchers may be prepared and loaded with liner/bladder/resin 
systems up to 24hrs in advance of installation.  The number of branches 
connected to a host pipe determine the number of branches that can be 
renewed in one day.  With optimal conditions, 10-12 branches can be 
renewed in one day.  
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3.18 Missing Pipe Sections The liner can span small missing sections of pipe.  

3.19 Effects of Line and Grade There are no effects caused by grade changes since air pressure is used to 
inflate the liner. The liner is flexible during insertion and can negotiate 
multiple 22°, 45° and 90° bends depending on the size and condition of the 
pipe being repaired.  Larger diameter pipes can accommodate more bends. 

3.20 Protruding Branch Pipes It is recommended that protrusions into the host and branch pipes be limited 
to 1/8th inch. -inch. 

3.21 Reduction in Pipe Diameter, 
and its Effect 

The liner exhibits a slick and typically smooth interior with a co-efficient of 
flow that increases flowrate. Minor wrinkling may occur at bends of 45-
degrees and greater and some wrinkling may occur based on actual inner 
pipe diameter, inner surface, pipe configuration and conditions.  
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ITEM 4.   
 

4.0 Pipe preparation involves 
cleaning and a flow 
stoppage or diversion 
period. 

The host and the branches are cleaned utilizing high-pressure water and 
mechanical cleaning tools as required...  Any protruding service connections 
will be removed prior to liner insertion. The current condition of the pipe will 
be compared to the original designed condition to verify that design 
parameters have not changed.  It is highly recommended the flows be 
plugged or by-passed during the process, however, due to the speed with 
which the liner cures, light flows may be tolerated as long as it doesn’t result 
in the liner resin being washed away or the branch line backing up into the 
property. 

4.1 Lateral line Service 
 
  Curing can be completed in as little as 5 minutes for 3” diameter liner.  
Depending on the number of branch liner repairs required, services to the 
branch and host pipe can typically be returned within an hour. 

4.2 Installation Crew and 
Equipment 

A typical crew consists of (2 to 4) technicians, depending on skill levels and 
number of liners anticipated for the day. Traffic disruption is minimal. The 
installation process is typically quick, efficient and non-disruptive when 
compared to open cut replacement methods. 

4.3 Inversion/Inflation Method Air pressure is applied to launching device causing the Liner/Bladder 
Assembly to inflate the host pipe portion and invert the branch portion into 
the branch pipe. The bladder extends past each terminal end of the lining 
assembly, so the ends open and no cutting is necessary.   

4.4 Curing Method A custom tuned UV light source of specific wavelength and luminosity is 
required to activate the resin within the liner.   The system is capable of 
curing 4” diameter liners in 8 minutes and 6” diameter liners in 12 minutes 

4.5 Removal of Inflation Device The bladder pressure is reduced to approximately 1 psi and is de-inverted by 
pulling back on the branch line power cable, peeling away from the newly 
cured in-place pipe and into the host pipe bladder. This is subsequently 
followed by a vacuum draw to deflate the host pipe bladder and minimize the 
size of the bladder launcher assembly.   

4.6 Equipment Removal Once vacuumed down to minimize size, the equipment is removed from the 
host pipe. 

4.7 Document Final Video and 
Testing Procedures 

A final video inspection is performed from the though the host pipe opening 
and/or the branch line if available. 

4.8 Design Life 50-Year Design Life based on assumption described in ASTM F1216 
Appendix X1 and long-term creep as described in ASTM D2990.   
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Product Name: UV Flex Liner (Inversion) 
Product Description: Coated flexible fiberglass liner for use with various Light Ray technologies from 2” to 12” 
Typical Applications: 
Use this material with WRT’s LightRay Inversion technology for CIPP repairs in as little as 6 minutes.  Works well in systems 
with multiple 45° or 90° bends as well as transitions.  Material’s flexibility allows for ease of inversion as well as molding to 
the host pipe and leaving little to no void.  Conditionally approved for use in PIP applications for size-on-size installations and 
those that utilize a TPU tapered restrictor sleeve. 

 
Storage Guidelines 

• Until time of use, leave liner in the UV protective film 
• Do not expose to direct sunlight in storage 
• Ideal storage temperature not to exceed 850F 

                            ** If product is utilized outside the limits defined below, warranty coverage is voided ** 
 

Light Ray Technology: Inversion (LRI) 
Characteristic Spec Comments 

General   
Typical dry Thickness (mm) 3.1 – 4.5   

Typical finished Thickness (mm) 2.8 – 4.2  Depends on installation pressures, pipe diameter, and number of 
bends (45° & 90°).  Approx.  0.3mm thinner than dry thickness. 

Liner Sizes available (in.) 3, 4, 6, 8 Thicknesses available as 3mm or 4mm 
Liner Undersize %  20% As compared to nominal pipe dimension 
Repairable Pipe Sizes (in.) 3 - 10 Liners can upsize 50% (e.g.  3”4.5”,  4”6”,  6”9”,  8”12”) 
Coating  TPU  
Resins   
Light Ray UV Vinyl Ester YES Product comes pre-wet with this resin. 

**May work with other resins but use of other resin voids warranty** 
Install Design   
** Typical Max Depth of Install (ft) for 
Structural Integrity 
 
 

3” –> 9’ 
4” –>5’ 
6” –> 3’ 
≥8” –> 0’ 

WORST CASE:  
 

- Pipe ovality = 10% 
- Very soft, uncompacted soil  
- Flood plains & High-Water Table 
- Pipe Condition = Fully Deteriorated 

3” –> 52’ 
4” –> 30’ 
6” –> 15’ 
≥8” –> 0’ 

 

TYPICAL CASE:  
(Fully Deteriorated) 
 

- Pipe ovality = 5% 
- Moderately compacted soil 
- 10ft water table below surface 
- Pipe Condition = Fully Deteriorated 

3” –> 65’ 
4” –> 37’ 
6” –> 19’ 
8” –> 13’ 

≥10” –> 10’ 

TYPICAL CASE:  
(Partially Deteriorated) 

- Pipe ovality = 5% 
- Moderately compacted soil 
- 10ft water table below surface 
- Pipe Condition = Partially Deteriorated 

3” – 10” –> 
Any Depth 

BEST CASE:  
 

- Pipe ovality = 2% 
- Highly compacted soil 
- No water above pipe 
- Pipe Condition = Partially Deteriorated 

Can be used across Transitions? YES Stretch must be accounted for when upsizing 
Remote Start Allowed? YES  

Install with Infiltration Allowed? Not 
Recommended 

High I&I situations may impact the structural integrity of any 
installed liner.  
Contact representative to discuss specific application.     

DEPENDENT ON PIPE 
INSTALLATION 
CONDITIONS.    
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Resin per FT Varies by size, 
resin type 

Light Ray UV Resin:  
3” – 0.37 lbs./FT, 4” – 0.55 lbs./FT,  
6” – 0.83 lbs./FT, 8” – 1.1 lbs./FT  10” use upsized 8” 

Maximum Continuous Operating 
Temperature 122°F (50°C)  

Installation   

Wet Out Gap Setting 9.8 mm When using the WRT Wet Out Roller System and proper vacuum 
**DO NOT USE FLOOR ROLLER FOR RISK OF RESIN SHY FINAL PRODUCT** 

Typical Inversion Pressures (psi) 8-15 Depends on installation length, pipe diameter, and number of 
bends (45° & 90°)  

Maximum Inversion Pressure (psi) 25 Pressures exceeding this limit run the risk of tearing the liner or 
excessive “thinning” around bends 

Max Curing Pressures (psi) 25 Pressures exceeding this limit run the risk of tearing the liner or 
excessive “thinning” around bends 

Stretch Factor - (Size on Size Installation) 1.03 Multiply Repair Length by value shown to determine liner length 
Stretch Factor - (Transition UP 50%)* 
            4”  6”              6”  9”              1.25 Multiply Repair Length by value shown to determine liner length 

      *For intermediate sizes, contact Waterline representative 
Suitable Host Pipe materials  Cast iron, ABS, PVC, Orangeburg, Clay 

 
Light Ray Technology: Large Diameter PIP Packers (8”-12”) 

Characteristic Spec Comments 
General   

Typical finished Thickness (mm) • 3.1 mm 
• 4.2 mm 

• 8” repairs (6” x 3mm tubes)  recommended for 8” 
pipes 

• 8”, 10” & 12” pipe repairs (8”x 4mm tubes)  

Liner Sizes available (in.) 

• 6” x 
3mm tube 

• 8” x 
4mm tube 

• Recommended for 8” pipe repairs (non- transition) 
• Recommended for 10” & 12” pipe repairs and 

transitions up from 8” pipes 

Liner Undersize %  20% • As compared to nominal pipe dimension 
Coating  TPU  
Resins   
Light Ray UV Vinyl Ester YES Product comes pre-wet with this resin. 

**May work with other resins but use of other resin voids warranty** 
Install Design   
** Typical Max Depth of Install (ft) for 
Structural Integrity 
 
 

8” –> 3’ 
10” –>3’ 
12” –> 3’ 

WORST CASE:  
 

- Pipe ovality = 10% 
- Very soft, uncompacted soil  
- Flood plains & High-Water Table 
- Pipe Condition = Fully Deteriorated 

8” –> 13’ 
10” –>13’ 

12” –> 12.5’ 

TYPICAL CASE:  
(Fully Deteriorated) 
 

- Pipe ovality = 5% 
- Moderately compacted soil 
- 10ft water table below surface 
- Pipe Condition = Fully Deteriorated 

8” –> 20’ 
10” –>19’ 
12” –> 18’ 

TYPICAL CASE:  
(Partially Deteriorated) 

- Pipe ovality = 5% 
- Moderately compacted soil 
- 10ft water table below surface 
- Pipe Condition = Partially Deteriorated 

8” –> 24’ 
10” –>22’ 
12” –> 21’ 

BEST CASE:  
 

- Pipe ovality = 2% 
- Highly compacted soil 
- No water above pipe 
- Pipe Condition = Partially Deteriorated 

Can be used across Transitions? YES Stretch must be accounted for when upsizing.  See limitations in 
note above 

Install with Infiltration Allowed? Not High I&I situations may impact the structural integrity of any 

DEPENDENT ON PIPE 
INSTALLATION 
CONDITIONS.    
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Recommended installed liner. Contact representative to discuss specific application.   
  

Maximum Continuous Operating 
Temperature 122°F (50°C) Intermittent exposure to 140°F fluids acceptable 

Installation   

Stretch Factor   
• 1.175 (17.5%) 
• 1.135 (13.5%) 
• 1.265 (26.5%) 

• Stretching 6” 8”  
• Stretching 8”  10”  
• Stretching 8”  12” 

Suitable Host Pipe materials  Cast iron, ABS, PVC, Orangeburg, Clay 

Recommended product temperature at 
time of installation 50°F - 70°F 

• Resin viscosity changes with temperature 
(hotter=thinner & colder= thicker).  

• If the liner is installed with the resin hotter than 70°F, it 
may migrate from the liner leading to resin shy areas. 

• If the liner is installed with resin lower than 50°F, it may 
make inflation more difficult 

Light Ray Technology:  Small Diameter PIP Packers (2”) 
Characteristic Spec Comments 

General   

Typical finished Thickness (mm) 2.0 – 2.2 Depends on installation pressures, pipe diameter, and number of 
bends (45° & 90°) 

Liner Sizes available (in.) 2 Thicknesses available only as 2mm  
Liner Undersize %  20% As compared to nominal pipe dimension 
Coating  TPU  
Resins   
Light Ray UV Vinyl Ester YES Product comes pre-wet with this resin. 

**May work with other resins but use of other resin voids warranty** 
Install Design   

** Typical Max Depth of Install (ft) 
for Structural Integrity 10 ft 

 

Can be used across Transitions? Not 
Recommended Product Pulls back when upsizing.  If upsizing, Warranty Void. 

Install with Infiltration Allowed? Not 
Recommended 

High I&I situations may impact the structural integrity of any installed 
liner.  
Contact representative to discuss specific application.     

Resin per FT Varies by size, 
resin type 

Light Ray UV Resin:  
2” – 0.19 lbs./FT 

Installation   

Wet Out Gap Setting 7.8 mm When using the WRT Wet Out Roller System 
**DO NOT USE FLOOR ROLLER FOR RISK OF RESIN SHY FINAL PRODUCT** 

Maximum Continuous Operating 
Temperature 122°F (50°C) Short term exposure to 140°F fluids acceptable 

Typical Inflation Pressures (psi) 70 Depends on installation length, pipe diameter, and number of bends 
(45° & 90°)  

Max Curing Pressures (psi) 75 Pressures exceeding this limit run the risk of tearing the liner or 
excessive “thinning” around bends 

Stretch Factor (Transitioning up in 
size) -20% ***see note above – Warranty Void 

Recommended product 
temperature at time of installation 50°F - 70°F 

Resin viscosity changes with temperature (hotter=thinner & colder= 
thicker).  
 

** Multiply required patch length by value 
shown to determine liner cut length 

DEPENDENT ON PIPE 
INSTALLATION 
CONDITIONS.    
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 If the liner is installed with the resin hotter than 70°F, it may migrate 
from the liner leading to resin shy areas. 
 
If the liner is installed with resin lower than 50°F, it may make 
expansion more difficult 

Suitable Host Pipe materials  Cast iron, ABS, PVC, Clay 
 
 

Please contact your representative at 1-847-457-1810 if you have any questions. 
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