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Product Bid Submittal 
 

 

ITEM 1.  

Manufacturer Company Name:  LightRay                       

 

Contact Individual(s) Pierre Balson – Director of Sales 

Street Address: 13000 Automobile Boulevard, Suite 300                                     

City, State, Zip Code:  Clearwater, Florida 33762 

 Telephone: (727) 507-9749   

 

Product Submittal: INSTALLATION PRACTICE FOR REHABILITATION OF A FULL-LENGTH 
SEWER SERVICE LATERAL USING A LATERAL 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 sewer service lateral pipe. The lateral pipe is remotely renovated from the 
cleanout or access point to a specified distance up to 100 feet. The pipe renovation shall be 
accomplished by the inversion and inflation of a resin impregnated, single-piece lateral liner 
assembly. The liner assembly is pressed against the lateral pipe by inflation of a bladder and held 
under pressure and exposed to UV light until the resin has cured. When cured, the liner extends 
over a predetermined length of the service lateral and forms a continuous, single-piece, tight 
fitting, corrosion resistant and verifiable non-leaking lateral cured in-place pipe (CIPP) outfitted 
with O-rings. The Materials and Installation practices shall, at a minimum, adhere to the 
requirements of ASTM F1216-21 “Standard Practice for Rehabilitation of Existing Pipelines and 
Conduits by the Inversion and Curing of a Resin-Impregnated Tube”. 
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ITEM 3. 

  

3.0    The Technique 
 

The repair structurally renews the lateral.  The repair consists of a 
one-piece, lateral lining that is vacuum impregnated with UV 
initiated resins, air inverted from the cleanout into the lateral by the 
action of a translucent bladder assembly; hereby referred to as a 
“Liner/Bladder Assembly”. 

See Appendix D Specification Sheet 

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

The reconstruction will be accomplished using woven fiberglass 
fabric tube of particular length and a UV initiated vinyl ester resin 
with physical and chemical properties appropriate for the 
application.  The liner is installed through a 2 step process. First the 
liner is inverted and then followed by the bladder as step 2. The 
resin saturated tube is UV light cured and the inversion bladder is 
removed. The end result is a one-piece structural lateral lining that 
provides a verifiable non-leaking repair by incorporating two 
hydrophilic O-rings at each side of the lateral repair.   

The lateral tube length will be: 100 ft. or less 
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 (ASTM)  
F1216-21. 

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

The system is designed for fully deteriorated pipe conditions. 
Typical installations are a direct result of ground water infiltration, 
root intrusion and 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 Sewer  
 

When installed with hydrophilic O-rings that are compliant to ASTM-
3240, the system is compatible with all pipe materials due to the 
use of the hydrophilic sealing O-rings embedded between the main 
pipe and lining at each terminal end of the lateral lining.  

3.4 Diameter Ranges  Lateral: 3, 4 and 6 inch diameters. 

3.5    Transitioning Diameters The 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 Material Limitations This system is designed for gravity sewers. 
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3.8   Lining Material 
Composition and 
Construction 

Proprietary glass kitted tubes coated with a chemically resistant 
impervious film. The tube is air-tight and flexible in design to reduce 
inversion pressures. 

Minimum finished wall thickness: 

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

3.9   Resin System Ultra-Low VOC, styrene free, Vinyl Ester Resin the comes to the 
installers pre-wet out to the factory specification. 
3-inch tube requires 0.37lbs of resin per lineal foot. 
4-inch tube requires 0.55lbs of resin per lineal foot. 
6-inch tube requires 0.85lbs of resin per lineal foot. 

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

3.11 Physical Properties Flexural Strength 4,500 - PSI “Minimum” Test Method: ASTM 790    

Flexural Modulus 250,000 - PSI “Minimum” Test Method: ASTM 
790 

3.12 Corrosion attack Chemical Resistance Testing. Test Method: ASTM D5813 and 
F1216   See Independent Laboratory Testing:  

3.13 Resin Saturation 
Method 

The lining tube is pre-wet out at the factory. The assembly is 
vacuum impregnated with the UV initiated resin and weighed for 
accuracy as a final quality control check. Additionally, the bladder is 
translucent, allowing for visual verification that the lining tube has 
100% resin saturation. 

3.14 Gasket Sealed End 
Seals 

The lateral tube may include a compression o-ring gasket attached 
six-inches from the terminating end of the lateral tube. 

3.15 End Seal Test Data The hydrophilic gasket seals shall include test data that supports 
substantial expansion properties so to form a watertight compression 
end seal at the terminating ends of the CIP-lateral liner. The test 
protocol shall simulate subterranean conditions and hydraulic 
loading at surface. Gasket seal submittals must include tests data 
simulating hydration/ dehydration conditions for a period of 10,000-
hours and the test results must successfully demonstrate and 
document long-term performance without deterioration, loss of 
material, flexibility, and expansion of the gasket during repeated 
cycles of hydration and dehydration.    

3.16 Installed at one-time The system allows only one (1) lateral at a time to be renewed. The 
UV curing system allows many laterals to be renewed in a day. 
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Conditions greatly determine the number of laterals that can be 
renewed in one-day, though a typical number of laterals renewed in 
one-day is five (5) or more.  

3.17 Missing Pipe Sections The liner can span small missing sections of pipe.  

3.18 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 
accommodate and negotiate 22, 45 and 90 degree bends. 

3.19 Protruding Lateral Pipes It is recommended protrusions into the main pipe are limited to ½-
inch. 

3.20 Reduction in Pipe 
Diameter, and its Effect 

The liner exhibits a slick and typically smooth interior with a co-
efficient that increases flow-rate. 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 Sewer preparation 
involves cleaning and a 
flow stoppage or diversion 
period. 

The laterals are cleaned utilizing high-pressure water or mechanical 
cleaning tools removing all roots, debris and obstructions. The 
current condition of the pipe will be compared to the original 
designed condition to verify that design parameters have not 
changed.  Normal mainline flows are plugged or by-passed during 
the process, depending on flow.   

4.1 Installation Crew and 
Equipment 

A typical crew consists of (2) technicians. The installation process 
is typically quick, efficient and non-disruptive when compared to 
open cut replacement methods. 

4.2 Inversion/Inflation Method Air pressure is applied to the Liner to invert into the lateral pipe and 
then the bladder follows. The bladder extends past each terminal 
end of the lining assembly so the ends remain open and no cutting 
is necessary.   

4.3 Maximum Length Maximum length for continuous lateral lining is 100 feet. 

4.4 Curing Method The Resin and UV curing systems are proprietary to LightRay.   
The resin systems are capable of curing 4” diameter liners in 8 
minutes and 6” diameter lateral liners in 12 minutes 

4.5 Removal of Inflation 
Device 

The bladder is re-inverted peeling away from the new cured in-
place pipe as the light train is retrieved back to the installation point. 
The light train and associated hardware are designed to handle the 
forces experienced during the retrieval process. 

4.6 Document Final Video and 
Testing Procedures 

A final video inspection should be performed from the main or 
cleanout to see the termination point of the liner. 

4.7 Design Life Each product comes with a standard 10 year warranty. 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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General Operational Concept (2 shot process)

Following standard CIPP principles and practices, clean and prepare the damaged pipe prior to installation

Shot 1

• Invert the Liner into the location requiring repair

With UV systems, the resin begins to cure when exposed to UV radiation. If your inversion tank
has view ports, they must be lined with UV resistant foils to prevent the inadvertant activation of
the liner while inside of the inversion tank.

Shot 2

• Invert the Cal-Tube (bladder) into the liner – half way

• Stop, feed the UV LED Light Train through the lubricator and Sphincter Valve and attach it to the Cal-tube

• Seal the Light train with the Sphincter valve by increasing the pressure to 3-5 PSI higher than the tank

inversion pressure, and complete inversion of the Cal-tube. This will PULL the light train inside of the liner .

• Turn on the UV LED’s and cure

Caution when loading the wet out liner material into the inversion tank. Liner exposed to
sunlight during installation may also inadvertently begin to cure. Be sure liner is installed in a
shaded location
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Detailed Process
Preparation
• Attach LRI adapter system with appropriate end nozzle diameter the inversion tank

• Cut the necessary length of appropriate diameter pre-wet liner

• Band to nozzle and load into the tank while cutting off protective yellow UV lining (use

sufficient amount of lubricant)

• Pressurize the sphincter valve to 30-35psi to seal off the port

• Invert the liner
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Detailed Process

Shot 1 - UV Liner
• Attach LRI adapter system with appropriate end nozzle diameter the inversion tank

• Cut the necessary length of appropriate diameter pre-wet liner

• Cut necessary length of intro calibration tube and black foil (to protect exposed portion of liner

during inversion) (calibration tube and black foil also provide containment of intro liner)

• Band liner, calibration tube and black foil to nozzle and load into the tank while cutting off

protective yellow UV lining (use sufficient amount of lubricant)

• Pressurize the sphincter valve to 30-35psi to seal off the port

• Invert liner

• DO NOT ALLOW LINER TO BE EXPOSED TO SUNLIGHT DURING INVERSION

A warm up cycle is recommended. Prior to inverting the liner, run a single cycle of the 3”/4”
cure. The heat from the LED’s will warm up the silicone and make it more pliable.
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General Concept of Use (2 shot process)

Shot 2 – Calibration Tube
• It is highly recommended that the calibration tube is double contained to prevent rupture – see double containment procedure in

Appendix B

• Cut cal tube of appropriate diameter to a length to length determined on the install sheet

• Prepare the knot at the end of the cal tube as shown in Appendix A

• Duct tape and band to nozzle, attach the knot end of the cal tube to the leader line with the D-hook.

• Roll the cal tube into the inversion tank

• Pressuring the Light Train port to 30-35psi

• Invert until the leader line has tension, visible through the inversion tank view port

• Remove pressure from the inversion tank and the Light Train Port

• Remove inversion nozzle to access the D-hook

• Lubricate the light train and insert through the port until end of light train can be grabbed through end of inversion nozzle

connection

A warm up cycle is recommended. Prior to inverting the liner, run a single cycle of the 3”/4” cure.
The heat from the LED’s will warm up the silicone and make it more pliable.
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• Remove D-hook from leader line and attach to end of light train and remove excess slack on light train by hand

• Replace inversion nozzle and secure with clamp

• Set pressure on Sphincter Valve to approximately 3-5psi higher than tank inversion pressure

• Gradually increase the pressure on the inversion tank while substantially lubricating the light train (auto lubricator

provides adequate lubrication)

• If too much air leaks from Sphincter Valve, gradually increase pressure on Sphincter Valve pressure regulator

• Eventually, the pressure exerted on the cal tube will exceed the pressure on the light train from the port and begin

to pull in.

• This occurs at approximately 7-20 psi depending the diameter of liner being installed

• Maintain pressure until the cal tube is fully extended.

• The length display on the LRI system can be used to confirm the lights have been pulled all the way in.

Prior to proceeding to the next step, It is highly recommended that a camera is run down the line to
ensure that liner, calibration tube and light train are fully inverted and calibration tube extends past
the end of the liner
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General Concept of Use (2 shot process)
• Set the hold pressure on the inversion tank to 7 psi and maintain the pressure between 6-8 psi for the duration

of curing

• Set Sphincter Valve pressure to 20-25psi (monitor pressure and monitor for air leakage during curing and adjust

to prevent air loss)

• Turn on the UV lights by selecting the appropriate diameter liner on the control box

• The control box circuit is pre-set with the appropriate curing time for the liner diameter being cured

• The lights on the control box indicate (blue or green) are an indicator of time. If the light is still on, the

system is still curing .

• Approximately 10 minutes for 3” and 4”

• Approximately 15 minutes for 6”

• Monitor the amperage draw which identifies if the lights are powered. Amperage draw should be between

approximately 38-44 amps
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• Once the indicator light turns off, remove the cal-tube from the system.

• Decrease the pressure on the inversion tank to approximately 1 psi

• Decrease the Sphincter Valve pressure to approximately 1 psi

• Begin winding the light train back up on the reel

• Once the D-hook is visible in the sphincter valve, relieve all pressure and

disconnect the light train.

• The cal-tube can now be removed from the system

• Inspect the cured liner with a camera

• Complete

General Concept of Use (2 shot process Continued)
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• Electrical Power:

• Requires 110V @ 15A 1650W
• Recommend a dedicated electrical circuit or a stand-alone 1.8kW (minimum) generator

• Pull on Light Train

• The smaller the diameter, the less pull force by the cal-tube, so higher pressures may be required.

• Lubrication

• DO NOT SHORTCUTTHIS – utilize plenty of lubricant on the liner and the light train

• Recommend LMK liner lubricant

• Camera inspection

• Recommend inspecting the liner installationwith a camera through the light train port prior to curing

• UV Protection

• Wear appropriateUV protective eyewear when in use

• Cover system with cover while Lights are Curing

• Place UV resistantfoil (IN REVERSE)on the viewports in your inversiontanks

Important items to note



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

 

 

 

 

 

 

 

 

Appendix B 
 



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

 

 



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

 

  



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

 

  



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

 

  



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

 

 

 

 

 

 

 

Appendix C 
 

 

  



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

 

  



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

 

  



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

 

  



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

 

  



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

 

  



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

 

  



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

 

  



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

  



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

 

 

 

 

 

 

 

Appendix D 
 

  



ID:  128326-Submittal 
Rev: A 
Date: [5-6-22] 

Product Name: UV Flex Liner (Inversion) 
Product Description: Flexible fiberglass liner for use with LightRay technology 
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.  Materials flexibility allows for ease of inversion as well as molding to the 
host pipe and leaving little to no void.   

Performance Limits 

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

Characteristic Spec Comments 
General   
Typical dry Thickness (mm) 4 – 5 mm   

Typical finished Thickness (mm) 2.8 – 3.5 mm Depends on installation pressures, pipe diameter, and number of 
bends (45° & 90°) 

Sizes available (in.) 3, 4, 6  
Coating  TPU  
Resins   
Light Ray UV Vinyl Ester YES Product comes pre-wet with this resin. 

**May work with other resins but Warranties are void** 
Install Design   

Maximum Depth of Install (ft) 

3” –> 80’ 
4” –> 40’ 
6” –> 16’ 

 

Depth assumes flooded conditions with fully deteriorated pipe 
and 10% ovality, if install expected to exceed recommended max 
depth, product may still work however requires PLI approval 
prior to installation. 

Can be used across Transitions? YES Stretch must be accounted for when upsizing 
Remote Start Allowed? NO  

Install with Infiltration Allowed? Situational 
High INI situations may impact the structural integrity of any 
installed liner.  
Contact PLI representative to discuss specific application.     

Resin per FT Varies by size, 
resin type 

Light Ray UV Resin:  
3” – .37lbs/FT, 4” –  .55lbs/FT, 6” – .85 lbs/FT 

Installation   

Wet Out Gap Setting 9.8 mm When using the WRT Wet Out Roller System 
**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 
(When transitioning UP in size) -20%  

Suitable Host Pipe materials 

Cast iron, ABS, 
PVC, 

Orangeburg, 
Clay 

 

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 

Please contact your representative at 1-866-336-2568 if you have any questions. 
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