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Brief Overview of Presentation

* Background on Market Need

 Consensus Standards &
System Design

e Good Practice in Product &
Contractor Qualification

e Case Study Examples:
Rapid Response Capabilities
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Market Need

* Segmental lining for repairs has been a significant market for
decades.
* Failed Joints (with infiltration or root intrusion) or Failed Welds
* Cross-bore repairs
* Localized structural failures
e Correction of CIPP installation imperfections

* Most CIPP point repair products must balance working time against
curing time
* Polyester or Viny ester
* Epoxies
* Silicates
* UV gives the longest working time and the shortest curing time
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Consensus Installation Practice Standards

* New ASTM standard: ASTM F3541 Precision PIP (Pull-in-Place)
* Meets or exceeds ASTM F1743 / ASTM F1216 requirements
e Can cure CIPP that meets ASTM F2019 requirements

This ml.cmnl.mul sul-dnd was developed in accordance with i penally
Gmides and i

Designation: F3541 - 22

Standard Practice for

Sectional Repair of Existing Gravity Flow, Non-Pressure
Pipelines and Conduits by Pushed or Pulled-In-Place
Installation of Cured-In-Place Thermosetting Resin Pipe

(cipp)!

This standard i issued under the fxed designation F3541; the number immedimely Following the designation indicates the year of
criginal adaption o, in the case of revision, the year of last revision. A number in parcatbeses indicates the year of last rcapproval. A
superscript epsilon () indicates an editorial change since the lust revision or reapproval.

1. Scope

1.1 This practice describes the procedures for the sectional
repair of gravity flow, non-pressure pipelines and conduits 3 in.
to 60 in. (75 mm to 1500 mm) diameter by the installation of a
resin-saturated liner which is placed onto or wrapped around a
carrier device, pushed or pulled into an existing pipeline or
conduit and expanded against the interior of the host pipe or
conduit with air pressure. The resin is cured under ambient
conditions, by photoinitiated reaction or with the application of
heat. When cured, the finished sectional repair will be tight-
fitting across its installed length. This repair process is used in
a variety of gravity flow, non-pressure applications such as
sanitary sewers, storm sewers, drains, electrical conduits and
ventilation systems.

2. Referenced Documents

2.1 ASTM Standards:®

D543 Practices for Evaluating the Resistance of Plastics to
Cl‘u,rnit'al Reagenis

TRM5TEM Specification for Glass Fiber Strands

IJ.- 0 Test Methods for Flexural Properties of Unreinforced
and Reinforced Plastics and Electrical Insulating Materi-
als

D600 Terminology for Abbreviated Terms Relating to Plas-
tics

13567 Practice for Determining Dimensions of “Fiberglass™
{Glass-Fiber-Reinforced Thermosetting Resin) Pipe and
Fittings

A T

i in the Decision en Priniples for the
issued by the World l'rndr (?qunmum Technical Barriers to Trade (TRT) Commitiee.

“This imternational standard was developed in accordance with intenationally recogni

[This international standard was developed in accordance with internationally recognized principles on standardization cstablished in the Decision on Prind
Dierelopment of Intermational Standards, Cuides and Recommendations keued. by the Workd Trade Organization Techeacal Barsiers to Trade (TBT) Comn

Designation: F1743 - 22

Standard Practice for

Rehabilitation of Existing Pipelines and Conduits by Pulled-
in-Place Installation of Cured-in-Place Thermosetting Resin
Pipe (CIPP)?

This standard is issued under the fixed designation F1743; the mmber immediately Following the designation indicates the year of
ariginal adoption o, in the casc of rovisian, the year af last rovision. A number in parcntbeses indicates the year of kst reapproval. A
supcrscript cpsilon () indicates an editarial change since the last revision or reapproval.

1. Referenced Documents

2.1 ASTM Standards:*

C1920 Practice for Cleaning of Vitrified Cl
Sewer Pipelines

3543 Practices for Evaluating the Resistance o
Chemical Reagents

D638 Test Method for Tensile Properties of Pla

D790 Test Methods for Flexural Properties of L
and Reinforced Plastics and Electrical Insula
als

1. Scope*

1.1 This practice describes the procedures for the recon-
struction of pipelines and conduits (2 in. to 96 in. (5 cm to 244
cm) diameter) by the pulled-in-place installation of a resin-
impregnated, flexible fabric tube into an existing conduit and
secondarily inflated through the inversion of a calibration hose
by the use of a hydrostatic head or air pressure (see Fig. 1). The
resin is cured by circulating hot water, by the introduction of
controlled steam into the tube, or by photoinitiated reaction.

[This internations] standard was developed in

When cured, the finished cured-in-place pipe will be continu-
ous and tight fitting. This reconstruction process may be used
in a variety of gravity and pressure applications such as
sanitary sewers, storm sewers, process piping, electrical
conduits, and ventilation systems.

D903 Test Method for Peel or Stripping Strength of Adhe-
sive Bonds

D 1600 Terminology for Abbreviated Terms Relating to Plas-
tics

1682 Test Method for Breaking Load and Elongation of

on standardization established in the Decision on Principles for the

principl
Development of International Standards, Cuides and Recommendations mled by the Workd 'I'rndr Organization Technical Barriers to Trade (TET) Commitiee.

¥ Designation: F1216 - 22
u

Standard Practice for
Rehabilitation of Existing Pipelines and Conduits 1y the
Inversion and Curing of a Resin-Impregnated Tube'?

i the Decision an Primciples for the
Development of International Standards, Guides and R:mm-md.u.llm issued by the Torid Trl‘le (m.mmm Technical Barriers to Trade (TBT) Committce

Lﬂﬂy Designation: F2019 — 22

Standard Practice for

Rehabilitation of Existing Pipelines and Conduits by the
Pulled in Place Installation of Glass Reinforced Plastic
Cured-in-Place (GRP-CIPP) Using the UV-Light Curing
Method'
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System Design

e Cable Drum & Tablet Automated
Controls

* 4 Translucent Packer Bladders
covering 8” to 24” / UV LED

* Transported on Wheels
(pushrod, cable, or robotics)

e Built-in HD, wide view
CCTV camera

Construction. Rehabilitation. Asset Management.
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Tubes

* Proper tube design is critical for construction risk
management & to achieve dense light curing;
translucence is key to necessary light penetration.

e Seamless, ECR glass tubes
 Up to 7 mm thickness; can meet ASTM F2019

* Resin Protection System

* An exterior UV barrier is critical during storage &
handling

* Liners can be combined with outer barrier
coatings & inner films (Precision PIP) to
encapsulate & protect the resin & the packer
bladders.
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Resin Systems

* VOC-free resins

e “Zero Shrinkage” resins achieve a reliable frictional
interface seal

 Calibrated initiators are critical to CIPP system design
* Translucence is key to proper light transmittance

* Optimizing viscosity of the CIPP system

* Fast light curing limits the risks of resin loss or damage

A low exotherm over a short duration results in lower
curing temperatures
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* ASTM F1743 requires
Calibrated Pinch Rollers

Wet-Out

e ASTM F1216 requires Vacuum Impregnation
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ELECTROMAGNETIC SPECTRUM

Curing Calibration

* Initiators are calibrated to match the wavelength of the light

UVA Spectrum (315-400) is used for UV CIPP curing; Other
light curing methods use the blue light range (400-500 nm)

10 nm
100 nm
280 nm —
315 nm —
400 nm —
500 nm
600 nm
700 nm

* When the correct wavelength strikes the initiators, they O
break apart into free radicals which drive the cure.

The light source must be able to produce the correct
wavelength at a high enough intensity to transmit through
the CIPP thickness.

* intensity falls off exponentially over distance.

* Impeded by absorption & reflection;

» Specific curing equipment must be calibrated to specific liners

* (Calibrate effective transmittance at the most distal point & at the
peak of operation, as influenced by temperatures & duration.
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Performance: Tight Frictional Interface

Annular Leakage

Chile — Frictidnal
Interface Strength Test
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Contractor Qualifications

Qualifications should include:
1. Contractor Licensing & Bonding

2. Project References (comparable
scale & scope)

3. Key Personnel Training &
Certification

4. Availability of required
equipment & back-up
capabilities

Verlfy Training! "
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Installation

* Local inventory of tubes & resin for
immediate availability

* Long shelf-life, pre-wet-out sectional liners
e Rapid deployment
* Cures densely within minutes

* Packers in 4 sizes: 8”-10", 12"-14", 15"-18",
& 20"-24"

* Digital Control Tablet provides full
installation process control and data capture
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* Data Capture of relevant project
parameters

Apps
Cipp Report

Options

Construction
Quality Verification

‘Fixed Asger Register

Gas Riser Feasibi!ity

e Cure Log Report for Inspection

. Batch numbers of raw materials
(for traceability)

. Wet-out control data
. Installation control data

Xnventory/Stock Check
Checklists

Epoxy Resin Calcutator

Daily Briefing App

Daily Photo Log

OPOPPOEEPE D

Supplier contractor

Page 1of 3

Tool Box Talk Register
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Installation Defect Repairs

Specification compliant corrective repair for
rapid asset commissioning & project close-out

 CIPP miscut service reconnects & local
imperfections

* Correction of joint or weld test failures
with new construction

* Cross-bore repairs

Structural Repairs for
“Find & Fix” Programs
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QUESTIONS?

Grant Whittle

Technical Director, NuFlow Technologies
swhittle@nuflow.com
256-453-3640
https://www.linkedin.com/in/gwhittle/
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