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1. INTRODUCTION

The purpose of this Code of Practice is to

supplement the Operational Requirements for In
1

)
Situ Resin Lining of Water Mains . It is essentia
a guidance document containing background
information and recommendations for resi

schemes. @
Not all Operational Requirements 3

referenced in this Code but &
‘Operational Requireme
1

nts: 4m S Resin Lining
after erred to as the

d/from the Operational

)
of Water Mains’ , here
iOR!

The Operational Reg
Appendices refe %

Itisre ded that the Code of Practice forms
the € contractual requirements for in situ
resin hini orks, though clauses may be

to suit individual client circumstances.
However, tender documents should clearly indicate
if any amendments have been made to the
standard specification and what those
amendments are.

This Code of Pa@ti

1/

1.1 Scope

ers the requirements

needed to provide Qrotective coatings for pipelines

resin materials;

approvals required;

scheme preparation;
pipeline cleaning;
application of coating;
curing;

quality control procedures;
disinfection; and
rectification of lining defects.

Definitions (highlighted in bold italics) are given in
the Operational Requirements (OR 1.3).

2. PROCESS SUMMARY

2.1 Scope

For engineers and contractors who are not familiar
with the cleaning and lining processes, this section
provides a schematic summary of the methods.

This document has been prepared on behalf of the Water UK Standards Board. Technical queries should be addressed to the Standards Board c/o The
Technical Secretary on E-mail: brian.spark@ntlworld.com IGN 4-02-02 replaces the DWI publication Code of Practice: In situ resin lining of water mains
Version 2.2 30" October 2006. The latest version of this document can be downloaded from: http:/www.wis-ign.org.
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2.2 Cleaning

A number of cleaning techniques are suitable for
the removal of debris and encrustation so as to
prepare the main for lining. These include:

o Power Boring (diameter range 75mm to
250mm — see Figure 1);

o Drag Scraping (all diameters);

e Abrasive Pigging (diameter range 75mm to
300mm);

o Pressure Scraping (diameter = 300mm);
Pressure Jetting (all diameters);

o “Whirlwind” or equivalent technique (75mm
and above — see Appendix A).

e Lean Clean for cleaning asbestos cement
pipes (75mm to 150mm — see Appendix A)

Boring machine

Plunging can be used to remove residual corrosion
debris and water from the pipe. Alternative
cleaning methods are acceptable if they meet the
requirements of OR 6.1 which specifies the quality
of cleaning. Alternatives to those above should be
checked with a nominated certifying body.

2.3 Preparation of Cleaned Mains
Prior to spray application of any resin mat

and above. Swabbing is used t
corrosion debris and standin
pipeline.

Steel
rods

Figure 1 — Power Boring

Foam swab

/ L

-
L %

[T //

Figure 2 — Foam Swabbing
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After cleaning, and where included in the
contract specification, the Water Undertaker
may require the pipe to be force-dried to a
prescribed level. If so, forced air drying (using
warm dry air) may be employed to dry the
pipe. The dew point of the air in the pipe shall
be in accordance with the material
manufacturers approved lining Instructions for
Use (IFU) and at least 3°C below the pipe
temperature. The dew point shall be measured
using appropriate measuring equipment
inserted into the pipe and the result recorded
on the Resin Lining Record Sheet.

2.4 Pre Lining CCTV Inspection/Post Cure
CCTV Inspection

CCTV controller

Video Cable coiler

recorder

2.6 Spray Lining

Static
mixer

Lining head
g,a / Base
activator

air

&

2.5 Pre Lining laser profiling/Post Cure laser
profiling
Where included in the contract specification,
after cleaning and drying, and after the lining
has cured sufficiently to support the passage
of the profiling equipment without damage to
the fresh lining, the Water Undertaker ma

require the pipe to be Laser profiled ei

combination with or separate to CC

Metering pump
Hose
drum/winch

Reservoirs

Air compressor
and generator

Figure 4 — Spray Lining
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3. APPROVALS

3.1 Resin Materials (OR Section 2)

The resin materials used for in situ spray-applied
resin lining of water mains are required to be
moisture tolerant, solvent free systems. (OR 2.1)

The base and activator components shall be
manufactured in two clearly distinguishable colours
which, when correctly mixed, provide a third
distinctive colour, thereby allowing for a visual
evaluation of mix efficiency to be conducted. (OR
2.2).

Product specific information is provided in the
manufacturer’s Instructions for Use (IFU)
document.

All approved in situ spray-applied resin materials
(Approved Coating Products) are listed in the
Authorities’ List of Approved Products'?, which is
posted on the appropriate website:
http://dwi.defra.gov.uk/drinking-water-
products/approved-products/soslistcurrent.pdf for
the Drinking Water Inspectorate,
http://www.ehsni.gov.uk/environment/drink\Water/re

qulations.shtml#dwilist for the Northern Ireland
Drinking Water Inspectorate and
http://www.scotland.gov.uk/Publications/2007/0370

for Scotland.

Resin manufacturers are required to
provide on request) current docume
that the materials have been test d~approved
in accordance with the requiremm
applied materials’. This testi

3.2 Lining Equipment (OR Section 3)

The approval process for an Approved Coating
Product is based on the material formulation and
its water quality performance, the method of

Water UK © 2014

O]
application as defined by the OR and IFU
documentation, and the equipment used in its
application.

It is therefore essential that Approved Coating
Products are applied using suitable pumping and
monitoring equipment and that all ancillary

na

material, a heating syste

the resin components;a\pu g system to supply
the resin materialsto the hoses and maintain the
mix-ratio, a monitoring system, and a winch/drum

founted the hoses that convey the

areful regulation of the temperature of
mponents and any mechanical mixing

pnanufacturer's instructions.

The lining rig shall therefore incorporate a heating
system with controls to prevent overheating.
Facilities to recirculate the resin components in the
reservoirs through the lining hoses prior to lining
are also required.

Dependent upon the resin material formulation, the
storage reservoirs may require a dry gas blanket to
prevent atmospheric moisture pre-reacting with
certain components in the material.

The output of the pump and the winch speed
determine the coating thickness and the lining rig
shall be designed to give control over these
parameters.

It is recommended that the operation of the rig
monitoring system be sequential so that lining
cannot commence until key information has been
collated by the operating system, including data
input by the Rig Operator. Such a sequence should
include warm up, weight check, with the input to
the controller of three consecutive sets of data
meeting the tolerance requirements, at intervals of
a minimum of 3 minutes; and spin-up, with
countdown of the spin up time between starting of

Version 4.3 October 2014



the metering pump (in spin up mode) and starting
of the winch to commence lining, prior to the actual
lining.

In addition to the specified requirements for the
monitoring system (and print out) supplying the
following information is considered good practice:

e umbilical temperature (base and activator
resins);
e mix-ratio during spin-up.

1
Appendix C of the OR( ) details the standard
assessment procedure for determining whether a
spray-applied resin lining rig complies with the
design and performance criteria required to meet
the conditions of approval. This schedule may not
be applicable to rigs that incorporate alternative
monitoring technologies, assessed in accordance
with the terms of Appendix F of the Operational
Requirements.

Separate approvals are required for each
combination of rig design and resin material.

Lining rigs shall be calibrated and audited
according to the schedule and requirements set
down in OR 3.3.

3.2.2 Lining hoses (OR 3.4)
The hoses shall have a suitable pressure rating fo
conveyance of the resin materials, and shdll n
susceptible to any significant chemical attae
the materials.

Umbilicals shall contain separate
have a suitable pressure ratingJor thg conveyance
of resin materials and are t 6 chemical

attack from the resin components:
The umbilical shal ‘:q a fully pressure-rated

tain the temperature of
hrough the umbilical if this is

‘.

for Use (IFU). The umbilical

Minor'scuffs to the outer sheath of the umbilical
can be repaired locally. In certain circumstances,
seriously damaged heated umbilical hoses may be
successfully shortened provided there has been no
damage to the base, activator or heating water
lines.

Water UK © 2014

3.2.3 In-line mixer (OR 3.5)

The satisfactory mixing of the resin components is
fundamental to the application of a coating that has
optimum water quality performance and durability.
The resin components are pumped separately
through the lining hoses and are mixed
immediately prior to the application head by an in-
line mixer.

are suitable and have been app
their material and include details
IFU.

In-line mixers shall be n% ndelibly so as to
provide an audit trajf'that-allpws the Utility

aterials and shall not be susceptible to
gnificant attack from the materials being

O be acceptable without the requirement for further
testing for the potential for extraction of chemicals.
However mixer hoses constructed of other
materials and without a nylon liner shall require
further testing for chemical extraction by a DWI
Approved laboratory using an approved method
and results shall remain confidential to both DWI
and the relevant resin material manufacturer.

3.2.4 Lining application head (OR 3.6)

The use of in situ spray-applied resin materials
requires an application (spinner) head design that
minimises the risk of blockage.

The design of the head will depend on the viscosity
and setting properties of the material being applied.
The contractor must ensure that the application
head employed is designed for rapid material
transfer and with a self 'cleaning' cone that applies
a coating of specified thickness with minimal
ridging and pin holing.

Irrespective of the setting properties of the resin
material being used, the application head shall be
designed to centralise the head in the pipe and
shall not have protruding attachments that could
catch on dropped joints or protruding ferrules,
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thereby causing lining misses (see Section CP
4.19.3).

In addition, the application head shall incorporate
rear venting air exhaust ports to minimise the
occurrence of linings contaminated with blown dust
and debris (see Section CP 4.19.10).

3.3 Approved Lining Contractors (OR
Section 5)

Resin linings shall only be applied by Approved

Contractors. Direct employees of the Approved

Contractor shall undertake the following quality-

critical operations:

e lining rig operation, including warm up and
safety checks;

e storage and handling of resin materials and
cleaning fluids;

e quality checks on cleaning efficiency;

o weight checks;

temperature checks on base and activator

prior to lining;

spin-up procedures;

lining procedures;

pre cure/post cure inspections;

rectification of lining faults;

recording of all quality critical data.

Sub-contract labour may only be used for illa
site work, and not for any aspect of the lin

may affect the quality of the applied c
Subcontracting, by an Approved Contractor to
unapproved contractors (includi g% bsjdi
companies or franchises et onstitutes a breach
of the conditions of approval

4. IN SITU SPRAY-A

PROCESS @
4.1 Gener

D RESIN LINING

e document considers the
ssary for the successful spray
pesin materials to potable water

e procedures included in this section shall be
included (explicitly or by reference) in the
Approved Contractor’'s Quality Management
System and the contract documentation of the
Water Undertaker.

Water UK © 2014

Approved Contractors shall implement schemes
to required standards and as the situation
demands, for:

i) customer care (e.g. notification, site
information boards);

ii) street works;

iii) provision of alternative supplie

iv) site cleanliness;

potable water system (e-g—upstream
contamlnatlon D v n, adherence to
r o .. H

Site pr hall not compromise the quality and
clea the lining process.

Preparatory Work

ommon with other renovation techniques,
gfactory and suitable preparatory work is
sential for the successful completion of an
improvement scheme. A range of activities shall be
addressed, and the following list is provided for
guidance (it is however, not exhaustive).

Contract document preparation.
Detailed investigation for improvement
justification and generic technique
selection.

e System preparation including site
investigation and enabling works.
Customer care planning.
Consideration of waste/effluent disposal.
Availability of water.

Risk assessments.

CDM/Health and Safety requirements.
Maintenance of supplies.
Arrangements for sensitive
customers/consumers.

Bypass arrangements.

Discussions with other Utilities, Highways
Authorities and The Fire Service.
Environmental assessments.

Site access.

Mains isolation.

Location and closure of all stop taps.
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¢ Provision of alternative water supplies.
Provision of an in-line chlorinator to
maintain background free chlorine residuals
when required.

4.3 Fittings

Within normal distribution systems there is a wide
range of fittings whose performance may be
adversely affected if cleaned and lined incorrectly.
Generally therefore all bends with an angle of
greater than 22'%°, tapers, valves, hydrants,
washouts, swabbing chambers, tee pieces and
legged-off fittings should be replaced as part of the
contract.

Air valves, flow meters and pressure reducing
valves should be removed and replaced after
lining. Only ferrules should normally be lined in
situ, except in the case of deep (protruding)
ferrules, which should be replaced. It is
recommended not to line through valves in situ and
these should be removed as part of the remedial
process.

4.4 Make-Up Pieces

It is common practice for cut-outs for access to be
replaced by ductile iron pipe previously lined with
spray-applied resin material or with new ductile iron
or polyvinyl chloride (PVC-O, PVC-A or PVC-
pipes and fittings, as specified by the Water
Undertaker. Polyethylene may be used a
specifically designed couplings are ut
pipe can creep and subsequently lea
couplings are used).

The Approved Contractor should therefore
ensure that the resin components are stored in a
suitable, temperature-controlled, secure
environment and are used in date order. In
addition, material batch numbers shall be recorded

Water UK © 2014

on the quality control documentation so that
material production can be related to applied
coatings.

4.6 Site checks
The Utility Representative shall conduct site
checks on the lining equipment and the materia

materials.

4.7 Access
After pre-lining

%}u shall be of a suitable size to gain safe
cess to the water main and shall meet the
% ing criteria:

i) be located to allow clear access for all
cleaning and lining operations to take place;

ii) the depth excavated beneath the pipe
invert shall be a minimum of 150mm and
sufficient to allow secure end caps to be
fitted and prevent contamination of the pipe
with excavation and other spoil;

iii) a suitably sized sump shall be excavated
to aid removal of water from the excavation
and prevent the water from entering the
pipe; and

iv) suitable sized pumps and further
disposal methods shall be used to remove
water from the excavation and keep the
water level below the pipe invert at all
times.

The Approved Contractor shall comply with the
current provisions for signing and protection of
excavations.

Once excavated, a section of pipe of sufficient
length to allow the renovation equipment to be
inserted and removed should be cut from the main.
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The pipe shall be cut such that a secure end cap or
other fitting can be properly used. The pipe cutting
equipment shall be suitable for the material and
diameter of the pipe to be cut. Suitable safe
working procedures shall be adopted.

4.7.1 Contamination of main by sewage

In the event of fracture of a sewer or drain during
the course of the relining work such that foul water
gains access to the excavation or pipes, rigorous
isolation and disinfection procedures shall be
carried out in accordance with the principles of
Technical Guidance Note No 3 Distribution System

(Repaired Mains) contained in Principles of Wat%r)
Supply Hygiene and Technical Guidance Notes

The main shall not be returned to service until
two consecutive satisfactory bacteriological
results have been obtained.

4.8 Cleaning

A number of cleaning techniques are considered
suitable for the preparation of pipelines for in situ
spray-applied resin linings. These include power
boring, drag scraping, abrasive pigging, pressure

ii) any flow of water used for flushing the
mains during the cleaning process shall be
controlled to ensure it is sufficient to
remove the debris but does not overload
any pump and flood the excavation;

iii) all water and debris shall be suitably
disposed of in compliance with the

requirements of the Environment AgQ
(or equivalent organisation) and-am
relevant sewerage undertaking
requirements;

aped, all
vlunging before

v) the main sha

passing ove

aning process shall not be allowed to
direct contact with the excavation
or cut pipe edge.

noted above, residual water and debris shall be
oved prior to lining by plunging and swabbing.

scraping, pressure jetting, “Whirlwind” and "Lean re
Clean" or equivalent techniques as described in @ he continuing presence of substantial amounts of
G

Appendix A. The diameter ranges over which these
methods are effective are given in CP Section 2
above. Other methods can be used provide
comply with the performance requirements.of QR

6.1.
Generally, power boring is the che method for

mains of diameters up to 250my

G

ssfully. The cleaning method
ve the bore of the pipe free of
deposits and loose or deteriorated

Specification.
The quality @ Is paramount if coatings are
' C

The following shall be incorporated into the
cleaning process:

i) cleaning water shall be passed through
suitable apparatus to remove coarse debris;

Water UK © 2014

th

ebris and/or water suggests inadequate cleaning
and/or leaking valves and these faults shall be
investigated and remedied.

Removal of water to provide a dry pipe to a dew
point specified by the material manufacturer may
be achieved by the use of forced ventilation using
dry warm air.

It is to be noted that the degree of surface
preparation for larger pipe diameters is of greater
importance due to reduced hoop strength of the
cured lining.

4.8.1 Return to service after cleaning

Cleaned mains shall not normally be returned to
service without lining. This is to avoid discoloured
water, increased microbiological activity and
increases in PAH levels that arise from exposure of
the freshly cleaned surface to the water supply.
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Under exceptional emergency circumstances and
only with written permission of the Utility
Representative, it may be allowed to return
cleaned mains to service overnight before lining. In
such cases the main shall be chlorinated in
accordance with the Water Undertaker’'s

Disinfection Code of Practice1 and then flushed
before opening stop valves. Customers shall be
warned to run their taps to remove debris that may
have collected in the ferrule and also that the water
being supplied is not suitable for drinking or
cooking. Alternative supplies of potable water shall
be provided.

Whilst the main awaits lining, a flow shall be
imposed on dead ends sufficient to ensure the
residence time does not exceed 1 hour. (On a 100
mm diameter main of 100m length, a flow to waste

-1
of 13 Imin would be sufficient to do this). Due
consideration shall be given to the possibility of
causing pollution through discharging water
containing PAHSs, iron and manganese into a drain
leading to a stream or watercourse. Appropriate
action shall be taken, as determined by the Utility
Representative.

4.9 CCTV Inspection (OR 6.2)
A colour CCTV inspection of the whole main wit
video-or digital recording shall be carried out t
check the quality of the cleaning and highli
potential problems such as:

passing or leaking valves and e@e;
leaking stop taps;
dropped joints;

lead fish or other restrictio
protruding ferrules;
structural failure

standing wate
remaining,debris.or hard scale.

pecification given in the Operational
ents (OR 3.7). In addition, equipment

I Each Water Undertaker publishes a Disinfection Code of
Practice which is aligned to Water UK’s Principl%s of Water

Supply Hygiene and Technical Guidance Notes . This should
also be consulted.

Water UK © 2014

with a self-righting image is now available and its
use is recommended.

The speed of travel of the camera through the main
shall be at a rate that ensures the entire pipe bore
can be properly inspected and should not exceed a
maximum speed of 10m per minute, but may have
to be slower than this if there is ringing or any other

ing'and not an
cleaning

intermediate stage of cleaning
faults are observed during the-pr

inspection, the fault shall bexectified and the main
then re-inspected. It is-importapt' when digital

Where ility Representative is unavailable,

the deC line the main may be made by the
Approved.-Contractor but any cleaning defects
are subsequently identified by the Utility

sentative should be rectified by the
oved Contractor.

4.10 Proving

It is important to ensure that there is free passage
for the lining application head, which can be
accomplished by passing a suitably sized ‘prover’
through the cleaned pipe length.

CCTV inspection often allows gross restrictions in
the pipe to be identified, so explicit proving of the
main may not be considered necessary. However,
it should be noted that small changes in diameter
associated with some repairs might not be
identified during CCTV inspection, and these can
result in lining problems. Use of a prover is
therefore considered ‘best practice’.

4.11 Weight Checks (OR 6.4)

Weight checks of the resin components shall be
carried out to ensure the material output is within
the resin manufacturer's specification. Such checks
shall be reported on the Resin Lining Record (RLR)
and shall conform to the following:

i) be conducted prior to every lining with the
rig fully operational in long circulation mode;
that is, circulating through the entire length
of the hoses;
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ii) resin material shall be collected at the
anticipated flow rate for the lining in
appropriately sized containers;

i) a minimum of 200g of base component
shall be collected for each weight check;

iv) @ minimum of 3 minutes shall elapse
between each weight check;

v) before lining can commence, 3
consecutive weight checks shall be within
+5% (by weight of activator) of the resin
manufacturer’s specified mix-ratio,
calculated as 100:(weight of
activator/weight of base x 100);

vi) the third weight check shall be carried
out immediately before the hoses are
inserted into the main to be lined; the time
of this weight check shall be recorded on
the Resin Lining Record; and

vii) scales used to weigh the samples shall
record to +1 gram, shall be calibrated at a
maximum of 6 monthly intervals, and shall
be accurate to + 1% full scale deflection.

viii) if unheated lining hoses are used, the
time between the final weight check and the
start of lining application shall not exceed

30 minutes. If heated umbilical lining hos€s
are used, the time between the final we

check and the start of lining applic
shall not exceed one hour. If these
are exceeded, the hoses shall
withdrawn, the resin materja

6'5to OR 6.10)
prior to operation

paperwork. A competentsisk
used to determi -. al and/or mechanical
handling/ emptying pnaterial component

& @. able. Where material is

nd activator components shall be
the rig to within the range specified by
esin manufacturer.

Prior to lining, the Approved Contractor shall
demonstrate to the Utility Representative the
functioning of the pumping and monitoring systems
by:
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¢ demonstrating that the flow metering and
pressure monitoring units are functioning,
including checking that warning devices
and alarm systems are operable;

¢ demonstrating that the pumping and flow
metering units are functioning correctly by
conducting defined weight checks onthe
proportion of base and activator de iv%j.

Before lining com
are pu o the application head, the Approved

Con all check the head for malfunction. If
functi tisfactorily, the pumps are activated
d.mixed material is thereby delivered to the

Since the base and activator are generally of
different viscosities, resin material shall be pumped
through the application head to waste until correct
stabilisation of the lining rig and satisfactory
proportioning of the material has been achieved at
the spinner head. The spin-up time varies
according to the resin material used, the design of
the lining machinery, and ambient temperatures
(OR 6.6).

Under no circumstances can lining commence
if any faults are identified during pre-lining
checks or any doubt remains as to the correct
material proportioning at the spinner head.

If the time between the final weight check and the
start of lining exceeds 1 hour for a heated umbilical
and 30 minutes for an unheated umbilical, the
hoses shall be withdrawn and the resin materials
re-circulated.

The actual spin-up time shall be recorded on the
Resin Lining Record or on the lining rig print out.

Once the Approved Contractor or/and Utility

Representative are satisfied that the minimum
spin-up time has elapsed, resin material
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consistency at the application head is acceptable,
and the mix-ratio is within the required £5%
tolerance band, the lining can commence by
withdrawing the hoses at a controlled rate.

The winch speed shall be controlled so that a lining
of the specified minimum thickness is achieved at
the material flow rates delivered by the rig pumping
system.

4.12.1 Addition of resin material during lining
(OR 6.3)

Approved Contractors shall ensure that wherever

possible the reservoirs contain sufficient resin

material for the lining.

Should it be necessary to add material while lining
is proceeding, it shall be pre-conditioned to within
the resin manufacturer’s specified temperature
range, so that it is the same temperature as the
resin components in the reservoirs, to within
approximately +3°C.

4.12.2 Monitoring of lining (OR 6.8)
The Approved Contractor shall monitor the
performance of the lining rig throughout the lining.
It is also considered good practice to monitor the
sound of the application head; change in its sound
can give an early indication of problems.

lining shall be rectified i
and with CP 4.18.

4.12.3 Dip cardg

Under normalfini % itions, [
card is take ediately before commencement
and a furtherdip rd on completion.

anent record, for a minimum period of six
or as specified by the Water Undertaker.

4.13 Assessment of Lining Printout
Immediately after completion of the lining, the
Approved Contractor shall review the lining
printout to ensure compliance with WIS 4-02-01.

Water UK © 2014
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The Utility Representative shall review the lining
printout within 24 hours of the completion of lining.

4.13.1 Assessment of mix-ratio criterion
(OR 6.8)

For a lining to be considered acceptable 95% of

the mix-ratios shall be within £5% of the resin

manufacturer’s specified mix-ratio and 100

be within £10%.

(or/and Utility Representativei
immediately available) to determ

has been met. If this critefion.is
conformance record shalhb e

ation mode and

weight checked ' €
on the Resin Lifi ord. If the weight checks
atio fault, the lining shall not be

ntil rectification in accordance

checks are satisfactory, however, and
mix-ratio faults can be indicative of flow

i mix-ratio errors, the response should be in
proportion to the risk.

If there is any additional evidence of mix-ratio fault
(from CCTV inspection and/or pipe samples) then
appropriate measures shall be taken (i.e. relay
contaminated pipe lengths in accordance with

OR 6.12). However, if the non-conformity is only
marginal (for example, the printout shows that the
lining is only just outside the 95% criterion) and
there is no evidence of poor cure/mixing,
rectification may not be necessary.

The Utility Representative is the final arbiter of
whether there is a potential risk to water quality
and whether rectification is required.

4.13.2 Assessment of coating thickness
criterion (OR 6.9)
The minimum coating thickness for resin linings is
1mm throughout the lining. However, there are
signal-processing issues associated with the
encoders used to infer coating thickness, as well
as process variations that affect coating thickness
estimates. To reflect these issues, unless
otherwise specified in the procurement contract, a
lining is deemed acceptable if 95% of the coating
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thicknesses recorded on the printout are not less
than 1.00mm and 100% are not less than 0.90mm.

Similarly for any other thickness specified by the
client the lining is deemed acceptable if 95% of the
coating thicknesses measured by the monitoring
system are not less than the specified thickness
and 100% are not less than (0.9 x specified
thickness).

If this criterion has not been met, a non-
conformance record shall be filled out and
appropriate actions taken.

If the printout indicates a thin coating, a sample
shall be taken. Over-lining will be required if the
coating is considered too thin. However, the
response should again be in proportion to the risk.
If the non-conformity is only marginal (for example,
the printout shows that the coating is only just
outside the 95% criterion), rectification may not
always be necessary.

The Utility Representative is the final arbiter of
whether there is a potential risk to longevity of the
coating and whether rectification is required.

4.14 Curing (OR 6.10)
The cure period shall commence only when the
lining head is removed.

The cure period specified in the indiv'
manufacturer's IFU document will beer
used as the basis of the approval.o a%‘Ersin
material and under no circumstances;ean this

contamination of the_finin

ingress of trench
i i at'setmore rapidly, the use of end

s not absolutely necessary as
opeératives remain at each open pipe-
the curing period. However, open
hall be capped off if this is not the case.

4.174.% Application temperature (OR 6.7)
Experience has shown that the minimum pipe wall
temperature for application and cure is 3°C.

The pipe wall temperature is taken as the
temperature of the water sampled through the
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nearest upstream hydrant of the main to be
renovated. This should be conducted immediately
before the main is isolated for cleaning and lining.
Lining shall not be undertaken if this temperature is
below 3°C.

. 3
Representati
e lining/at both pipe ends. During the

coating shall be checked physically;
ion were correct in terms of mix-ratio,
would appear identical in terms of
ardness.

Onee sufficiently hard to withstand the passage of
a'camera and in accordance with the IFU, the
quality of the applied coating along its entire length
shall be determined by colour CCTV inspection.
Inspections of this nature allow for the evaluation of
cure, proportioning and mixing, and for the
assessment of any lining faults.

Site hygiene is important at this stage to avoid
contamination of the pipe interior. CCTV equipment
including cables shall therefore be clean on
insertion. It is good practice to disinfect CCTV
equipment and cables with 1000 mg/I free chlorine
upon insertion to the main.

The speed of travel of the camera shall allow the
survey to be carried out effectively and the whole
pipe diameter to be inspected. When surveying
pipes the camera shall be well focused, properly
illuminated and the speed of survey controlled such
that at all times the picture is not distorted by
excessive speed of travel. The detail of the lining
shall be clearly discernible and there should not be
any need to reduce the natural speed at which the
survey is carried out, using the viewing software, in
order to make the survey details more discernible
or assessable.
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The presence of ridging/ringing in a lining can
cause ‘bouncing’ of the camera distorting the
picture, or causing disturbance to create electrical
interference and affect picture quality. In such
circumstances the speed of survey shall be
reduced such that the detail of the lining can be
more easily seen and assessed properly without
distortion of the survey picture. The speed
reduction shall be such that the impact of
ridging/ringing is minimised so that the detail of the
lining between the rings can be clearly seen and
assessed.

In the event that survey is not carried out to a
standard deemed to be acceptable the Approved
Contractor shall be required to resurvey the pipe
at a later date to meet the above requirements and
this additional work, if necessary, shall be carried
out at the Approved Contractor’s expense.

To avoid a potential need for re-inspection due to
faulty recordings, it is good practice for the CCTV
lining record to be checked before the CCTV
mobile unit leaves the site.

Under no circumstances shall a main exhibiting

lack of cure, mixing, or proportioning be
returned to service until it has been rectified to
the Utility Representative’s satisfaction.

Any apparent water damage faults shallbe
immediately brought to the attention ofth

Utility Representative. @

4.16 Pipe Sampling (OR 6.14)

The actual thickness a
determined through-pip

take pipe sa an agreed point in the lined
section { avoiding pipe ends at lining
entry

For p meters up to 250mm diameter it is

nded that a pipe sample of 300mm in
len e taken on average for every 500m lined.
The frequency of pipe samples from pipes of
diameter greater than 250mm would be at the
discretion of the Water Undertaker though it is
recommended to be at least 1 per 2km.

Water UK © 2014

Pipe samples shall be removed by a method
suitable to the pipe materials. For iron, these
include pipe crackers for 3 and 4 inch pipes,

hinged pipe cutters for 3 to 12 inch pipes, rotary
pipe cutters for 6 to 40 inch pipes and compressed-
air driven power cutters (not angle grinders) for 6 to
48 inch pipes.

Disc cutters should be avoided as they
damage to the coating by heat transfe

ess'm yurements can be

jete ore simply with a

ity Record sheet.

.17 Disinfection (OR 6.13)

The IFU may state a disinfection procedure,
including maximum levels for disinfection, if these
are stated they must be followed.

The main shall be pieced-up using suitable
couplings that have been disinfected in 1000 mg/I
free chlorine. The couplings shall be protected both
externally, using for example protective mastic and
tape or proprietary coatings, and in’gze)rnally by the

use of a suitable approved coating

1

Each Water Undertaker publishes a Disinfection Code of
Practice which is aligned to Water UK’s Principles of Water
Supply Hygiene and Technical Guidance Notes®. This should
also be consulted.

The main shall be disinfected in accordance with the principles
of Technical Guidance Note No 4 Distribution System
(Renovated Mains) contained in Principle%(saof Water Supply

Hygiene and Technical Guidance Notes

Version 4.3 October 2014
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In general, a quantity of approved disinfectant
should be introduced into the main sufﬁment to

yield a free chlorine concentration of 50mg| fora
contact time of at least 30 minutes. During this
period customers’ stop taps should remain closed.

In practice, the use of calcium hypochlorite
(powder or tablet) introduced into the make-up pipe
or sodium hypochlorite dosed, for example, via a
ferrule connection inserted in the make-up pipe
have proved the most convenient methods of
chlorination.

The use of swab chlorination is not considered to
be good practice because the velocity of the swab
through the main cannot guarantee that the
chlorine solution will be evenly distributed over the
entire surface of the lined pipe.

The main should be charged with water by
operation of an upstream valve. In all cases the
main shall be charged in the direction of flow and
when fully charged the joints of make-up pieces
should be checked for leakage while maintaining
the static mains pressure.

After disinfection the main shall be flushed for the
period stated in the manufacturers IFU, or as
speC|ﬂed by the Water Undertaker, other\lee f

Qr a

Water UK © 2014

Table 1 FIu§hing rates for different diameter pipes to
give 0.5ms velocity

Diameter Flow rate
(mm) (IS )
75 2 D %

&

o | A
125 /\%)
= o

annot be achieved then the flushing
g for 1 hour at the maximum rate

& care and attention shall be given to the
disposal of water used in disinfection, which shall
be rendered safe before discharge to the
environment.

Once flushing is complete and chlorine residual
measurements have returned to background level
then customers' stop taps may be opened. On
return to service a water sample shall be taken for
bacteriological examination.

Precautions may be required to ensure there is no
risk of overnight stagnation during the first night in
service. A low flow of water through the main shall
therefore be established at dead-ends, sufficient to
give a residence time of not more than 1 hour for
the first 24 hours in service. In practice for a
100mm diameter main of 100m Iength this

amounts to a flow of about 13 Imin . This is
especially important if the relined main supplies a
dead end (defined as a short length of main,
generally 200m or less, terminating in a wash-out).

It is to be noted that temporary dead-ends are
often produced as the lining is applied to a main
section by section. Consequently, there is a
general requirement for imposing a low flow to
reduce the risk of stagnation.

Version 4.3 October 2014
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4,18 Spray disinfection chlorine residual should be checked using a
comparator, and the main flushed until the normal

4.18.1 With the agreement of the Utility required background level of chlorine is achieved.
Representative the following process may be At this point bacteriological, chemical and aesthetic
adopted as an alternative method for the samples are taken for laboratory analysis.

disinfection of the main.
4.19 Rectification of Lining Faults (OR 6.1

4.18.2 The Contractor must ensure that all
customers’ stop taps remain closed during the
disinfection process.

This section describes the more commonfa

4.18.3 All surfaces of pipes and fittings such as
stop taps, ferrules and other equipment likely to
come into contact with potable water should be to the application of faulty mix evere
wetted by spraying with or immersed in a solution water damage, unmixed materialorsingle

containing 1000mg/litre free chlorine prior to component applicatio
installation. service before rectific described below.

4.18.4 After satisfactory completion of lining and
CCTV survey, disinfection shall be carried out by
spraying with a solution containing 1000mg/litre of
free chlorine. The spray head shall be drawn
through the pipe ensuring that all surfaces of the
pipe are adequately wetted. The volume of
chlorinated water to be applied to the pipe shall be
sufficient to provide a minimum ‘film’ thickness of
0.5mm evenly distributed along the length of main

Répresentative. Where rectification

es overcoating this shall only be carried out
ng the same material and where possible should
e conducted before the main is returned to

to be disinfected.

4.18.5 The spray chlorinator shall be winched °

through the pipe and not hand pulled and will be ’ service. When this is not possible the original
O

C

capable of providing a printout (that will be kep coating shall be cleaned to ensure that the surface
record purposes) showing draw rate, flow, is free of debris and organic films, etc. that may
limit adhesion and long term durability.

(‘i

If a proportion of the lining is acceptable and the
remainder is faulty, the main can be split and the
acceptable section returned to service. The faulty
lining shall be rectified or replaced before return to
service and details of all works carried out on each
section shall be recorded on the relevant quality
assurance record sheets.

the amount of solution used and the.da

pipe as a result

iphonage of water into the lined
d ng of the works. Such
protection o

When overcoating is required this shall be carried
out within any timeframe specified by the material

point that in)is ‘pieced up’ to the live main. manufacturer in the IFU and if this is not possible
an Clean cleaning technique can be the subsequent action detailed in the IFU must be
ernative to spray disinfection for the adopted.
of disinfectant water to the lined pipe.
gth of the chlorinated water and thickness 4.19.1 Lining over debris
of application should be the same as for spray Inadequate pipe cleaning that has not been
disinfection. identified by CCTV inspection after cleaning may

leave corrosion deposits and/or loose debris in the
pipe that can be incorporated into the lining or lined
over. It is possible that this may cause premature

4.18.8 Charging up the main should 'absorb’ the
residual chlorine spray within the main thereby
avoiding the need for extensive flushing. The

Water UK © 2014 Version 4.3 October 2014
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failure of the lining and decrease the expected
hydraulic performance of the lined pipe.

If the fault is localised it is best rectified by
excavation and removal of the faulty pipe which
can be replaced with a suitable make-up piece.
However, if the faulty section is extensive, it shall
be re-laid, if not able to be adequately cleaned and
overlined.

Figure 5 - Debris trapped in applied lining

4.19.2 Ridged lining
Ridged linings (ringing) may be caused b
persistent jerking of the lining head in t
a result of poor design or snagging ofl

required.

&
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g with any part below the 1mm
minimum specified thickness) will

pleted. Ridging considered excessive and
ynacceptable to the Utility Representative will
similarly require remedial action and a non-
conformance record to be completed.

Short sections can again be cut out and replaced
with a make-up section. Larger sections will need
to be relined or, where ridging is considered
excessive and unacceptable, re-laid. If the peaks
are thick and/or ragged then driving power boring
rods and cutters through the main is
recommended. This action will not remove the
coating but could remove any obstructions to the
subsequent free passage of the lining head. Care
should be taken to prove the main before relining is
attempted.

Following relining, the curing, inspection and return
to service procedures are as described previously.
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These faults are usually only observed on post-
lining CCTV inspection and the rectification
procedure depends upon the magnitude of the
fault.

Generally this type of lining fault manifests itself as
a single short unlined section (1-2m) in a lining
length and this is best dealt with by excavati

Provided the Utility Representative’is
that the mix-ratio of the lined sect i

Figure 7 - Severely ridged lining

4.19.3 Incomplete lining
An intermittent fault on the lining machine or a

severe jerking action of the lining head caused by
poor adjustment of the skids or winch action,
unsatisfactory design of the application head
protruding obstacles in the main may res

sections of main with no coating. @

,0

Figure 9 - Thin lining

4.19.5 Linings with invert slump

Except when considered unacceptable by the
Utility Representative, an invert slump can be
Figure 8 - Incomplete lining tolerated provided the thickness at the clock
positions of 3, 9 and 12 is within the minimum

Water UK © 2014 Version 4.3 October 2014
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specification requirement. However, where a
coating is below the specification thickness at 3, 9
and 12 it shall be rectified following the
recommendations in CP 4.19.3 (Incomplete
linings).

Slumped linings considered excessive and
unacceptable to the Utility Representative will
require remedial action.

Where the unacceptable slump is over short
sections, this is best dealt with by excavation and
replacement with a suitable make-up piece. Longer
sections may need to be re-laid, since it is unlikely
that the slumped lining will be removed by (say)
rack boring. In any case, a non-conformance
record shall be filled in.

Water UK © 2014
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igure 11 - Severe slumping

.6 Lining through water
On occasions water may collect in a low point in
the main as a result of water passing from a ferrule
or valve after the pre lining CCTV inspection and
before lining hose insertion. This type of fault is
usually observed after the post-cure CCTV
inspection.

Lining through standing water is regarded as
severe water damage and the main shall not be
returned to service until the fault has been rectified
to the satisfaction of the Utility Representative.

CCTV inspections shall be conducted in both
directions to establish the precise position and
extent of the problem. Care shall be taken when
conducting CCTV surveys to ensure that potentially
uncured resin material is not spread over the
remaining lining by the camera.

Where the damage is over short sections, it is best
dealt with by excavation and replacement with a
suitable make-up piece. Longer sections may need
to be re-laid.
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Figure 12 - Effect of lining through water

4.19.7 Invert water damage

Invert water damage may take two forms. The first,

illustrated in Figure 13, occurs where water ha

Figure 13 — Minor water damage

Water UK © 2014
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e minimum specified, no further action is
required. Lining damage as shown in Figure 14 is
caused by water flowing down the invert
immediately after lining. Where the damage is over
short sections, it is best dealt with by excavation
and replacement with a suitable make-up piece.
Longer sections may need to be re-laid.

4.19.8 Presence of unmixed base or activator

In the event of an unobserved fault occurring in the
lining machine, or a burst base or activator hose
resulting in the application of an unmixed
component, or contamination of the inside of the
pipe with an unmixed component, the main shall be
isolated and not returned to service until rectified.
This lining fault is potentially the most
hazardous and strict adherence to these
guidelines is mandatory.

Short lengths of uncured component lining would
only be witnessed on CCTV inspection and
contamination of the CCTV equipment can be
expected.
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4.19.9 Blistered lining and blowholes

Blisters have been observed in coatings of certain
spray-applied materials. This may be observed
during CCTV survey and pipe sampling as slightly
raised hollow blisters, ranging from a few mm to 3
to 5 cm in size.

igure 17 — ‘Blowholes' in lining

Figure 15 - Unmixed resin material

The de n to undertake rectification is a matter
ginéering judgement. Localised blistering can
tified using local repair procedures. Linings
at’exhibit substantial quantities of blisters can be
ower bored, swabbed and over-coated.

Rectification of the fault shall require complete
isolation of the affected section and may require
further customer warning and the installation of
bypass arrangements and temporary supplies.

As required by OR 6.12, this lining fault shall b

Blowhol ionally.
rectified by relaying the contaminated leng owholes can occur occasionally. Some

blowholes are in effect large pinholes with direct
penetration to the cast iron substrate whereas
others are blemishes that have sealed and are of
no consequence.

The decision on whether or not to rectify this fault
is at the Utility Representative's discretion. If it is
localised, the section of pipe can be cut out.
However, if the problem is widespread and severe,
rectification shall be carried out as described in
previous sections.

Note: The exact reasons for both blowhole
formation and blistering are not known, but they
may well be formed due to an interaction between
the pipe substrate (and/or previous coatings) and
resin material. If blowhole and blistering is a
significant problem on a particular scheme, it could
be that in situ lining is not suitable and that other
rehabilitation techniques should therefore be
considered.

Figure 16 - Blistered lining

Water UK © 2014 Version 4.3 October 2014
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4.19.10 Speckled linings

Speckled linings can be observed during CCTV
inspection and occasionally on pipe samples.
Surface speckling of the coating may be caused by
poor cleaning — loose friable corrosion deposits left
in the main are disturbed by the passage of the
application head resulting in a surface
contamination of the coating by the dust.

Speckled linings can also be localised at joints
where loose deposits often remain lodged in the
joint cavity. When disturbed, this ‘contaminates’ a
short section of coating either side of the joint. It is
essentially an aesthetic problem and the lining may
be returned to service at the Utility
Representative’s discretion. Linings unacceptable
to the Utility Representative shall be over coated.

Simple localised joint contamination needs no
rectification provided the coating is intact.

Figure 18 - Speckied g

4.20 Quality Control ation (OR
Section 7)

The Approved Contra

ensuring that all s
Utility Represe tgghe

timescales.

responsible for
ptation is issued to the
ithin the prescribed

The f ality Control documentation used in
lini s shall conform to the minimum
te cification given in Appendix E of the
)

Example standard documents are contained in
Appendix B of this Code of Practice. No copyright
attaches to these forms and they may be freely
reproduced.

Water UK © 2014
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] (1)
%artional Requirements .

4.21 Post Reconnection Problems

This section provides information on the most
commonly observed problems following renovation.
Rectification procedures are briefly outlined.

4.21.1 Ferrule blockage
Ferrule blockage may occur occasionally ar

a pressurised blow back throug
tap using, for example, a small
compressed air, carbon digxide

Custonge

O I C

he complaints of dirty water may be due to debris
wept in from an upstream section or due to the
condition of the service pipe. Any problems
experienced with service pipes can normally be
resolved by on-site personnel using conventional
methods.

4.21.3 Problems with fittings and appliances
Problems with fittings and appliances (such as float
valves, instantaneous water heaters, automatic
washing machines and dishwashers) may present
themselves as a result of corrosion debris being
swept into a customer’s premises after return to
service. On-site personnel or an on-call plumber
can often resolve the blockage of the float valve or
appliance filter.

Water Undertakers and Approved Contractors
have well designed Customer Care arrangements
for mains rehabilitation work. These shall be
followed in all appropriate circumstances.
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Code of Practice:
In Situ Resin Lining of Water Mains

Appendix A: Description of the “Whirlwind” and "Lean Clean"
or equivalent pipe cleaning techniques.

A1 Prior to resin lining a ferrous pipe may be cleaned by using the Whirlwind or equivale
technique as an alternative to more traditional techniques such as rack feed boring or drag§

involves blowing dry, washed aggregate down the pipe at high speed until all water, tube !| i

deposits or deteriorated remains of a previous coating and other foreign materials fron e pipe have
been removed. The cleaning method used shall not remove areas of graphitisation & &i leave the bore of
the pipe dry, smooth, intact and free from dust to ensure a secure bond for any g to be applied, and
not to provide any sharp promontories which may damage the lining.

plastic pipes prior to in situ lining. Lean Clean is carried u‘“\n??

he
4*} maining pipe coating or slime deposits from the
bstrate to which a lining may be applied.

stream to provide a cleaning medium that will remo
wall of the AC pipe thereby providing a suitable

A4 Any waste water from the process o 1ing/0f AC pipes, whether filtered or unfiltered, shall be
discharged into a designated manhole within a.sewerage system. Water must not be discharged into a surface

water outlet whether to a piped system or to\a watercourse. If a suitable sewerage outlet is not available then
waste water shall be transported, wit in% eceiver tank or separate container, to the nearest approved

A5 Throughout the proces: are and attention must be paid to the health and safety issues related to
naterials including use of appropriate PPE; packaging and correct disposal of

/ contaminated during the cleaning process. Care must be taken to employ

cutting pipes and ensuring equipment entering the pipe is suitably cleaned on

exit. ‘
A.6 Suit adtions must be taken to protect operatives and the public from injury during the use of all

appropriate safety méa

types of uipment.

O
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Code of Practice:

In Situ Resin Lining of Water Mains

Appendix B: Example Quality Control @
Documentation

@@@C@
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APPENDIX B: EXAMPLE QC DOCUMENTATION

Example standard documents are presented below. No copyright attaches to these forms and they
may be freely reproduced. Example documents given are:

e RESIN LINING RECORD

e CCTV RECORD

¢ NON CONFORMANCE RECORD

e PIPE SAMPLE QUALITY RECORD

e SPIN-UP DETERMINATION RECORD

&
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¢ Insert your
. company logo
. here

Serial Number:

RESIN LINING RECORD (All items to be completed)

Scheme/
Location

Contract

Access Hole

Contractor

Supervisor

Gang Ref.

Date

Lining rig number
Application head number
In-line mixer serial number
Length of static mixer

Refs.

Pipe Diameter /<
Pipe Material /N
Resin Material NN
Length Lined <)

Base batch numbers Quantj —
Activator batch numbers Quanti )
/N
Cleaned: visual checks OK? YES NO Method used | Rackboré O —AA Drag scrape
Cleaned: CCTV survey OK? YES NO Numperof swabs”
N /
Ambient temperature °C Pipe wall temper ureQ I
Base temperature °C Activator temperatu °C
Lining: time start Spin-up tim (Mins)
Lining: time complete
WEIGHT CHECK 1 WEIGHT CHECK 2: PRE/POST LINING
Test No. Weight of Weight of Mix-ratio /'Lea\No.\/ Weight of Weight of Mix-ratio
base (B) activator (A) | = (A/B)x100 — base (B) activator (A) | = (A/B)x100
1 A5y
2 N
3 ZA ésﬁ/
Time of Test No. 3 required)
AN
Weight check 1 OK? YES Ne. N\ Weight check 2 OK? YES NO
Mix-ratio print out OK? YES ANO X\ Tab test OK? YES NO
& ) ¥
INSPECTION PRE- POST CURE
Uniformity OK? YEY (. [\N& YES NO
Quality OK? YES_ ) |/NO YES NO
Thickness OK? YES NO YES NO
Hardness OK? \)Q YES NO
Curing time: start exit of machine Curing time: finish when post cure inspection is
Hfrom pipe complete
Duration of cure Tack free YES | NO
CCTV survey OK? YES [ NO CCTV Record number
at mgl/l Disinfectant concentration | mg/l
at end of contact time
hrs Flushing time
YES [ NO Where discharged
Reconnection time
Pi efecord number Water quality results OK YES NO

on-conformance record no.

(chlorine, turbidity, taste,
odour, appearance,
coliform, E.coli))?

Comments:

For Client For Contractor
Signature Signature
Print name Print name
Position Position

Date Date

Water UK © 2014
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Insert your Serial Number:
. company logo
. here

RESIN LINING CCTV RECORD

Scheme/

Location

Contract Access Hole Refs. l \>
Contractor Length Surveyed 7
Supervisor RLR Number NOMM
Gang Ref. Resin Material /S

Date am/pm v

CCTV recording reference | |

Faults observed Position Comment 1 Comment 2
Incomplete lining Q '\}/
Water damage A \7

Slump < \)/ v
Ridging/ Ringing Y%

Mix-ratio error ,\( %
Single component ( \\\7

Blisters / blowholes \
Hard scale / deposits (\\ 7
Poor cleaning {\\)/
Other AN\
N\
CCTV TO BE WITNESSED BY CLIENT
For Client For Contractor
Signature [\ Signature
Print name ~\ D/ Print name
Position R Position
Date < Date
N/
Remedial action re 2 HYES | NO |
[ NO |
|
| NO |  PSQR number

fractor’'s Representative

nature
Print name
Position
Date
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Insert your
. company logo

. here

Serial Number:

RESIN LINING NON CONFORMANCE RECORD

Scheme/
Location

Contract

Contractor

Supervisor

Gang ref.

Date

Access Hole

Refs.

Resin Material /r\ >\

RLR Number A

Length Lined (‘) \
AN

Nature of
defect

Reason for
defect

Action taken

Date of action

AN
I~V
w (R| fLrF::‘Ili\lnuen(;il)ber

Action taken
to prevent
recurrence

\\ =
Comm Q)/

Client

Signature

Print name

Position

Date

For Contractor

Signature

Print name

Position

Date

Water UK © 2014
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Insert your
. company logo
. here

Serial Number:

RESIN LINING PIPE SAMPLE QUALITY RECORD

Scheme/
Location

Contract

Access Hole Refs.

Contractor

Resin Material

Supervisor

RLR Number

Gang Ref.

Length Lined

Date

END 1

)
W

(Position) 3 o’clock 6 o’clock

9 o'clock 12 o’clock

Thickness (mm)

[ Imax [ |Min

Mean

END 2

1]

(Position) 3 o’clock 6 o’clock

9 o'clock

12 o'clodk.
S

Thickness (mm)

Mean

[ ] max

LINING FAULTS

[ ] min

< V4
[ ] Liningag d?\\7| YES

| NO

N

Faults observed (tick)

Comments

—~_ v

Incomplete lining

Water damage

<A
N/

7IN

Slump

2%

AN

P

ridging/ Ringing

2

Mix-ratio error

yf
€

Al
-

Inadequate cure

)

M

Blisters

N

)

Poor cleaning

Other

PIPE CONDITION

Comments

Oval

Undersize PN

External light corrosién\, ™\

External medium cerrosion,

External heavy cofrosien—

Comments; /,\Q\\?
AN

Pho

YES | NO

Attach any photographs or negatives to record

rissued (if any)

passed to client:
ction Office

Date

or Client For Contractor
Signature Signature
Print name Print
name
Position Position
Date Date
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%Insen
. company
. here

your
logo

% Serial Number:

RESIN LINING SPIN-UP DETERMINATION RECORD

For method see Operational Requirements Appendix D

Scheme/
Location ~
Contract Resin Material N %
Supervisor Rig Type AN
Gang Number Rig Number O\
Date &\>V
Total Flow Rate | (I/min) Ambient °C
Temperature /\: e
Umbilical ° 4
Temperature Q
Base Temperature < ‘&~
Activator Q)|
Temperature
TEST RESULTS
Elapsed Time Colour Correct /[MAsSessment of Cure
10s YES NO N
20s YES NO~
30s YES NO\\ )
40s YES NO,
50s YES & [NO)7
60s YES/\ I NO
70s YES\_ [ NO
80s YES JV [NO
90s /~ |'XES NO
100s [ \_YES NO
110s ~ L~ _[¥ES NO
120s S | YES NO
NN
Tab cure time &\\7 Date tested
Min. 4 (mins)
acceptable
spin [L)Jp tim \
Note: T hetime of the tab having the correct colour and cure plus 30 seconds. Minimum allowable

time: 1 {mirut

@&ed out by

or fast-setting resins or 1 minute 30 seconds for epoxy resins.

jgnature
nt name

Position
Date

Witness by client

Signature
Print name

Position
Date
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