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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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constitute

For an explanation on the voluntary nature of standards, the . meaning of ISO specific terms

expression
World Trad
URL: www

5 drawn to the possibility that some of the elements of this document may be the subjec
ts. ISO shall not be held responsible for identifying any or all such pateht'rights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follow
Liso.org/iso/foreword.html.
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Introduction

This document is a part of a system standard for plastics piping systems of various materials used for
renovation of existing pipelines in a specified application area. System standards for renovation dealing
with the following applications are either available or in preparation:

[SO 11296: Plastics piping systems for renovation of underground non-pressure drainage and sewerage

networks;

ISO 11297: Plastics piping systems for renovation of underground drainage and sewerage networks

Thd
pipi
aftd

Eac

and|
und

The
con
spe
see
int

A c(q
acr

UMder pressure (This doCument);
ISO 11298: Plastics piping systems for renovation of underground water supply networks;
ISO 11299: Plastics piping systems for renovation of underground gas supply networks;

se system standards are distinguished from system standards for conventionally instal
ng systems by the requirement to verify certain characteristics in jthe “as-installed

h of the system standards comprises a
Part 1: General

all applicable renovation technique family-related parts, which for drainage and sewerag
er pressure include or potentially include the following:

Part 2: Lining with continuous pipes;

Part 3: Lining with close-fit pipes;

Part 4: Lining with cured-in-place pipes (this document);
Part 5: Lining with discrete pipes;

Part 6: Lining with adhesivezbacked hoses.

requirements for any given renovation technique family are specified in ISO 11297-1
unction with the other‘relevant part. For example, both ISO 11297-1 and this docume
Cify the requirements relating to lining with cured-in place pipes. For complementary in
[SO 11295. Not-alltechnique families are pertinent to every area of application and this
he part numbers'included in each system standard.

nsistent'structure of clause headings has been adopted for all parts to facilitate direct ca
ss renovation technique families.

Fi

ed plastics
condition

r site processing. This is in addition to verification of characteristicgof plastics piping systems “as-
manufactured”.

e networks

applied in
ht together
formation,
s reflected

mparisons

feyl shows the common part and clause structure and the relationship between the

ISO 11297

seril

©IS

es and system standards ror other applications.
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Vi

Plastics piping systems

Renovation
[
Applications
Non-pressure drainage and
‘ Gas supply networks sewerage networks
Water supply networks

Drainage and sewerage
networks under pressure

System Standards

[ I 1SO 11298
1SO 11297 |

ISO 11299

ISO 11296

Part 1: General
Part 2: Lining with continuous pipes
Part 3: Lining with close-fit pipes
— Part 4: Lining with cured-in-place pipes
Part 5: Lining with discrete pipes
Part 6: Lining with adhesive-backed hoses

Clause 1: Scope

Clause 2: Normative references

Clause 3: Terms and definitions

Clause 4: Symbols and abbreviated terms

Clause 5: Pipes at the "M" stage

Clause 6: Fittings at the "M" stage

Clause 7: Ancillary components

Clause 8: Fitness for purpose of the installed lining system at the "I" stage
Clause 9: Installation practice

Figure 1 — Format of the renovation system standards
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Plastics piping systems for renovation of underground
drainage and sewerage networks under pressure —

Part 4:
Lining with cured-in-place pipes

1

Thi
mef
pre

Ita
pip
Ita

car

Itd
whi

2

Thd
con
und

ISO
desi

ISO
of t
ISO
met]

ISO
ther
the

Scope

5 document, in conjunction with ISO 11297-1 and ISO 11296-4, specifies requiremen
hods for cured-in-place pipes and fittings used for the renovation of hydraulically and pneg
bsurized underground drainage and sewerage networks with service temperatures up tq

bplies to independent (fully structural, class A) and interactive (semi)structural, class H
e liners, as defined in ISO 11295, which do not rely on adhesion to-the existing pipeline.

ier materials, reinforcement, and other process-related plastics components (see 5.1).

bes not include requirements or test methods for resistance to abrasion, cyclic loading
ch are outside the scope of this document.

Normative references

following documents are referred to in the text in such a way that some or all of th
Stitutes requirements of this document” For dated references, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

gn of locked socket-and-spigetijoints, including double-socket joints, with elastomeric seals

me to failure under sustdined internal pressure

8521:2009, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pij
hods for the determination of the apparent initial circumferential tensile strength

8533, Plastics piping systems for pressure and non-pressure drainage and sewerage — Glas
mosetting plastics (GRP) systems based on unsaturated polyester (UP) resin — Test methd
fesign of cemented or wrapped joints

's and test
umatically
50 °C.

) pressure

bplies to the use of various thermosetting resin systems, in combination with compatible fibrous

or impact,

Pir content
pplies. For
[s) applies.

7432, Glass-reinforced thermosetting plastics (GRP) pipes and fittings - Test methods t¢ prove the

7509, Plastics piping syStems — Glass-reinforced thermosetting plastics (GRP) pipes — Detlermination

pes — Test

-reinforced
ds to prove

ISO

1OYA LT 1)

e — Glass-

D] s ] £ £ P ) =] TN 73) 4
1UTU/ . y I TUSTICS P‘[J“‘y D_)/chlllo le ur Ullluyc uriva STwei MMC wicLrt Ur vwiLlrioud [Jl coour

reinforced thermosetting plastics (GRP) based on unsaturated polyester resin (UP) — Specifications for
pipes, fittings and joints

ISO 10928, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes and fittings —
Methods for regression analysis and their use

ISO 10952, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes and fittings —
Determination of the resistance to chemical attack for the inside of a section in a deflected condition

ISO 11295:2017, Classification and information on design and applications of plastics piping systems used
for renovation and replacement

1y

©IS

To be published. (Revises ISO 10467:2004)
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ISO 11296-4:2018, Plastics piping systems for renovation of underground non-pressure drainage and
sewerage networks — Part 4: Lining with cured-in-place pipes

IS0 11297-1:2018, Plastics piping systems for renovation of underground drainage and sewerage networks
under pressure — Part 1: General

ISO 14125:1998, Fibre-reinforced plastic composites — Determination of flexural properties

3 Term

s and definitions

For the pur
the followi

ISO and IE
IEC Elg

ISO On

3.1 Geng
No additio1

yolrl -] dode] . Ik R D LI . . 111207 1 J1I1CA 114230 4
PUSTS UNLITLS UULTUIIITIIL, THT LTS dITU UTTIIIUIUILS SIVEITNIITN IOV L1 47771 dlIU 10U L 14 70

hg apply.
[ maintain terminological databases for use in standardization at the following addresse

ctropedia: available at https://www.electropedia.org/

line browsing platform: available at https://www.iso.org./obp

ral

nal definitions apply.

3.2 Techniques

No additio}

3.3 Char

3.3.1
projected

b50
value at 5

performed
[SOURCE: I
3.3.2

minimum

P50,min
95% lower

nal definitions apply.

acteristics

failure pressure at 50 years

years derived from the pressure.regression line obtained from long-term pressure t
in accordance with ISO 7509 and-analysed in accordance with ISO 10928

SO 10467:—, 3.12.10]

failure pressure at50 years

confidence leyel (LCL) of the failure pressure at 50 years

and

122}

bSts

[SOURCE: ISO 10467:~%, 3.12.7]
3.4 Matgqrials
No additional definitions apply.

3.5 Product stages

No additional definitions apply.

3.6 Service conditions

© ISO 2018 - All rights reserved
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3.6.1

PN

nominal pressure

alphanumeric designation for a nominal pressure class, which is the maximum sustained hydraulic
internal pressure for which a pipe is designed in the absence of other loading conditions than internal
pressure

Note 1 to entry: Nominal pressure is expressed in bars (i.e. 1 bar = 0,1 MPa = 0,1 N/mm?2 = 105-N/m?2).
Note 2 to entry: The designation for reference or marking purposes consists of the letters PN plus a number.

T C g 1272 [ par i § Tt been_gleleted for
simplification.]

4 (Symbols and abbreviated terms

4.1{ Symbols

dj inside diameter

Eo short-term flexural modulus

Ex long-term flexural modulus at x years

€c,nin minimum wall thickness of composite at any point
P50 projected failure pressure at 50 years

psojmin  Mminimum failure pressure at 50 years
So initial specific ring stiffness
ax, qry dry creep factor at x years

ax et  wetcreep factor at x years

Efb flexural strain atfirst break

Ofh flexural stress at first break

oL ultimate longitudinal tensile stress
Ox long*term flexural strength at x years

4.2| Abbreviated terms

CIPP Cured-in-place pipe

GRP Glass-reinforced thermosetting plastics
LCL Lower confidence limit

PET Poly(ethylene terephthalate)

PN Nominal pressure

© ISO 2018 - All rights reserved 3


https://standardsiso.com/api/?name=7fa3eecf9fd036f359609f6b1a183678

ISO 11297-4:2018(E)

5 Pipes

at the “M” stage

5.1 Materials

Lining tube materials shall conform to the requirements of ISO 11296-4:2018, 5.1.

5.2 Characteristics

Colouration may be used for resin mix and/or impregnation control, subject to any national restrictions

on choice o

f colour as specified in ISO 11297-1.

Material,
requireme

5.3 Mar

The marki
as deliverd
packaging,

For compl
diameter.

For compli
thickness.

For compli

of the lininjg tube structure and (if pre-impregnated) theesin system used.

6 Fittin
GRP flang

requireme

NOTE1 1
to the netw
in Clause 7,
e.g. for mak

NOTE2 /
(class A) pre

7 Ancil

Where fitt

beometric, mechanical, physical and jointing characteristics shall comply with
ts of [SO 11296-4:2018, 5.3 to 5.7, respectively.

king

g shall conform to ISO 11297-1:2018, 5.8. It shall be applied to the outside of the lining
d to the installation site or, in the case of pre-packaged lining tubes, on the outside of]

ance with ISO 11297-1:2018, 5.8 c), the dimension marked shall be the nominal out
ance with 1ISO 11297-1:2018, 5.8 d), the dimension marked shall be the nominal CIPP {

hnce with ISO 11297-1:2018, 5.8 f), the manufactufer's information shall enable identifica

gs at the “M” stage

e adapters used for end connectigns to class A and class B liners shall conform to
hts of SO 10467.

brk. Metallic fittings principally comprising metallic components and elastomeric seals are spec
tests on pipe-fitting assenmiblies are covered in Clause 8, and system-related installation procedu
ng load-bearing andmon-load bearing end connections, are covered in Clause 9.

\ttention is drawn to the distinct end-sealing requirements for interactive (class B) and indepen
ssure pipe linérsyas defined in ISO 11295.

lary camponents

rigs comprising metallic and/or elastomer end seals, flange adaptors or couplings are u

the

ube
the

bide

vall

Fion

the

'his clause specifies fittings.efiplastics materials applicable to connecting and sealing the CIPP liner

fied
res,

Hent

Sed,

full details

Including applicable reference standards shall be documented 1n the installation manual.

8 Fitness for purpose of the installed lining system at the “I” stage

8.1 Materials

The pipe and any fittings may consist of different mutually compatible material components selected
from the ranges defined in 5.1 and Clause 6.

Adhesives used to fix and/or seal the CIPP liner to GRP or metallic components shall be compatible with
the resin system of the liner.

© ISO 2018 - All rights reserved
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The nature of the bond of any semi-permanent internal membrane to the underlying composite shall
be such as to prevent large pieces becoming detached and risking blockage of the sewer as a result of
abrasion or jetting in service.

NOTE

(see

This document does not specify requirements for any end product functions of internal
IS0 11296-4:2018, Annex A).

membranes

The material class of the composite in accordance with ISO 14125:1998, Table 3 shall be declared.

8.2

General characteristics

A fe
pip
per
per

For
exi

NO1
the

NOT

ature of cured-in-place pipes is that they generally conform to the surface features of t
bline. At bends and at irregularities in the existing pipeline, including local reductions
meter, folding can occur. Such folding has potential impacts on both hydraulic-and
formance of CIPP designed for pressure applications.

hydraulic performance, the CIPP shall not introduce surface irregularitiesdnaddition to t
ting pipeline, which exceed 2 % of the nominal diameter or 6 mm, whicheveér is the great

E1l
ined pipe.

E2  Forstructural performance, the effect of folding depends ontthetype and degree of reinforc|

lining tube, and whether the installed liner is designed to act as an indépendent or interactive pressure

For
oft
des

Thd
neg

By
rad
anyj

NOT

usu
ben

8.3

Res

8.4

pressure pipe linersin general, the installation processshall notintroduce any folds or dis

gn in either hoop or longitudinal direction.

lining system supplier shall declare the minimum longitudinal radius that the system i
ptiating without generating such strength reducing folds, taking account of all relevant p

Hefinition for interactive pressure pipe-liners (class B according to 1SO 11295:2017, T4
al expansion of the liner when subject to the mean operating pressure shall be sufficié
initial annular gap which can result from the installation process.

E3  Thermal shrinkage of a.CIPP liner, when cooled from its curing temperature to ambient t

hlly produces a small initialluniform annular gap. Annular gaps can also arise on the outside of
s depending on the streteh/characteristics of the lining tube.

Material characteristics

in cure shalkbe'demonstrated by conformity to 8.5.

Geometric characteristics

8.4

he existing
of internal
structural

hose of the
er.

This requirement can be changed, where appropriate, to meet hydraulic performance reqgirements of

ement of the
pipe liner.

blacements

he reinforcing layers which reduce the strength of the'cured composite below the value declared for

capable of
rameters.

ible 1), the
nt to close

bmperature,
the liner at

17 General

NOTE

exis

8.4.

ting pipe (see 8.2) can affect the minimum free bore attainable in the renovated pipeline.

2 CIPP wall structure

The likelihood of local folding of CIPP at bends, changes of cross-section or stepped joints in the

The specification and verification of the wall structure shall conform to ISO 11296-4:2018, 8.4.2.

© ISO 2018 - All rights reserved
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8.4.3 Wall thickness

When measured in a laboratory in accordance with the relevant test method specified, the wall

thickness of the installed pipe shall conform to the requirements of Table 1.

NOTE

of the main body of the liner.

Table 1 — Geometric characteristics

Wall thickness measured along the cut edge of the CIPP at points of access might not be representative

Characteristic

Requirement

Test method

ec,min, of thp composite

Minimum wall thickness,

is greater

Not less than the design thickness or 3 mm, whichever

IS0 11296-4:2018,B

4.1

8.5 Mechanical characteristics

8.5.1 Reference conditions for testing

The requirpments of ISO 11296-4:2018, 8.5.1 apply.

8.5.2 Teptrequirements

When test¢d in accordance with the methods given in Tables 2<and 3, the mechanical characteristid
pipe samples taken from actual or simulated installations in accordance with 8.8 shall conform to th
tables. Where requirements are specified in Tables 2, 3, ahd 4 as declared values, these declarat
shall be dofumented for each CIPP product, with supporting test data or references to such data, in

installatioh manual for that product.

Table 2 — Short-term mechanical characteristics of pipes

s of
ese
ons
the

Charagdteristic

Requirement

Test parameters

Test metha

Parameter

Value

d

Initial circymferential
tensile wal] strength

Declared valu€'in
N/mm, i.e. ultimate
circumferential tensile
force perunit length of

pipe

In accordance with ISO 10467:2018, 5.3.6,

limited to method A

[SO 8521:200
Method A

Initial specjfic ring
stiffness, S

DPeclared value, but not
less than 750 N/m2a

Short-term|flexural
modulusb, Eq

Declared value in MPa

Flexural stress.at first

Declared value in MPa

In accordance with ISO 11296-4:2018, Table 5

breakb, ofp,

Flexural strain at first
breakb, &fp

Declared value but not
less than 0,75 %

Ultimate longitudinal
tensile stress, oy,

Declared value in MPa

Ultimate elongation

Declared value but not
less than 1,0 %

In accordance with ISO 11296-4:2018, Table 5

a2 The minimum required value may be reduced where the surge pressure is higher than 20 kPa absolute (-80 kPa gauge
pressure). The absolute minimum ring stiffness shall be 250 N/m2.

b To be tested in circumferential direction and, if required, also in the longitudinal direction.

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=7fa3eecf9fd036f359609f6b1a183678

1SO 11297-4:2018(E)

Table 3 — Long-term mechanical characteristics of pipes

Characteristic

Requirement

Test parameters

Test method

Parameter

Value

Long-term failure
pressureab, pso min

Declared value
but not less
than 0,25 MPa
(2,5 bar)c

End caps

Number and free length of
the test pieces

Environmental fluid:

— external:

Type 1 or Type 2

[SO 10467:—, 5.3.7.3

and 5.3.7.4

Water or air

ISO 7509 with
extrapolation and
determination of
95 % LCL according
to ISO 10928

(see Figure 2)

— internal:

Test piece diameter and
construction

Water

See footnoted

creep factore,
ax, firy

Declared value

Lorjg-term flexural
mofulus under dry
conditionse, Ex, dry

Declared value
in MPa

Wef creep factore,
ax, et

Declared value

Long-term flexural
mofulus under wet
corlditionse, Ex wet

Declared value
in MPa

In accordance with ISO 11296-4:2018;Table 6

Lorjg-term flexural |Declared value |Composition of testliquid |None 1SO 11296-4:2018,
stré¢ngth under dry |in MPa at . o o Annex D
corlditionsf, oy, ary |50 years Relative humidity: (50£5) %
Direction of testing Longitudinal

Long-term flexural |Declared value |Composition of testliquid |Water ISO 11296-4:2018,
stré¢ngth under wet |in MPa at . ; . N Annex D

oo f Direction of testing Longitudinal
conlditionsf, ox wet |50 years

for

natjonal preferences.

a | The allowable operating pressure is giveir by PFA = p50,min/2.

¢ | The minimum value of 2,5 bars for the purposes of type testing only.

b |To express pso,min as a circumferential force per unitlength as in the case of short-term test according to IS
Method A, apply the formula, F = p.di 2.

d |Test pieces shall be representative of a given CIPP pressure liner construction for which a validated calculgtion method
bxtrapolating failure préssures to other sizes and/or constructions shall be available from the manufacturgr.

e |t is expected thatenly one of these methods of creep testing (ring test or 3-point flexural test, dry or|wet) will be
applied, accordingfo.hational preferences.

f|it is expegted that only one of these methods of long-term strength testing (dry or wet) will be applied,

8521:2009,

hccording to

NOTEX

The dry creep factor referred to in Table 4 is the inverse of the creep ratio for thermop|lastics liner

pipgs defined in ISO 11297-3. To compare the creep performance of CIPP with that of a thermoplastigs liner pipe,

an equivalent creep ratio at x years for CIPP can be computed simply as 1/(ax, dry).

NOTE 2

To enable an independent pressure pipe liner to conform to the Class A requirement, according to

[SO 11295:2017, Table 1, of capability to survive failure of a brittle existing pipeline, it can be necessary to use an
external membrane or other measures to ensure that the liner does not bond to the host.

NOTE 3

Where acid resistance is required, a re-rating factor on psomin can be obtained from the ratio of

long-term flexural strength under acid conditions (see Table 4) to the long-term flexural strength under wet
conditions (see Table 3).
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Y
1
Lo ]
Z
Pso
P50,min
1 1 1 1 1 1 1
-1 0 1 2 3 4, 35 6X
Key
X log [time in hours)

log [pressure)

megn regression line

95 % LCL line
P50 projected failure pressure at 50 years (= 438000 h)
psomin Minimum failure pressure at 50 years

Figure 2 — Derivation of long-term failure pressure

8.6 Physical characteristics

There are o requireménts for physical characteristics of the installed lining system.

8.7 Addjtional-characteristics

8.7.1 Repistance to strain and stress corrosion

When tested in accordance with the methods given in Table 4, the resistance of the CIPP to chemical
attack under constant deflection (strain corrosion resistance) and its long-term flexural strength under
acid conditions (stress corrosion resistance) shall conform to the requirements stated in Table 4.

The test temperature and pre-conditioning specified in ISO 11296-4:2018, 8.5.1 also apply here.

NOTE If the carrier material/reinforcement consists entirely of fibres of PET, testing experience indicates
that no strain corrosion failure occurs.

8 © ISO 2018 - All rights reserved
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Table 4 — Resistance to strain and stress corrosion

in a deflected

failure strain at

Characteristic Requirement Test parameter Test method
Parameter Value
Resistance to Minimum Composition of test 0,5 mol/l sulfuricacid |ISO 10952
chemical attack |extrapolated liquid

con

ditions, ox acid

Direction of testing

condition 50 years: declared Number of test pieces 18
value but notless |Test piece length for:
0,
than 0,45 % dn <300 mm ot 5 %
dn>300 mm 300mm+5%
Test piece diameter 150 mm < d £ 400 mm
Time to which the ex- 50 years
trapolated value is to be
calculated
Lorjg-term Declared value in |Composition of test 0,5 mol/1 sulfurig.acid ISO 11296-4:2018,
flejural strength [MPa at 50 years |liquid Annex D
under acid

Longitudinal

NO7
one

or the other is carried out.

'E The relevance of these tests depends on the liner design conditionsbut-it would normally be expectef that either

8.7

Wh
asd

2 Leak tightness of liner terminations

bn tested in accordance with the methods giveirin Table 5, the liner terminations, regard

escribed in 9.7, shall conform to the requirements stated in Table 5.

Table 5 — Léak tightness of liner terminations

ess of type

Characteristic Requirement Test parameter Test method
Parameter Value
Inifial leak No leakage Test pressure 1,5 x PN ISO 7432 or ISO $533 as
tig}rtness Time 15 min applicable
Exljernal pressure |Noleakage Test pressure -80 kPa ISO 7432 or ISO $533 as
differential Time 1h applicable

8.8

Sanipling

153

1actallak

Si

TacCo rirscarra

[SO 11296-4:2018, 9.4.3.

1S d ko oo d Peveery | o bazaon + fio 211 1 caatad 1o oo uj th
OIS o SCO O POttt C—SarrprCSTOT ty pCtCStITg Strarr o CATCUtCOTIT attoOT ance wi

Off-cut samples for installation quality control should preferably be formed by confining an otherwise
free section of liner during inflation and cure to the same perimeter as the pipe being lined. Where
possible, such supported samples shall be formed at an intermediate access point in preference to one
or other end of the overall installation.

Any other method of acquiring non-destructive off-cut samples shall be documented in the installation
manual and supported by test data demonstrating that the relevant characteristics of such samples do
not systematically exceed those of samples cut from the actual pipe wall.
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9 Installation practice

9.1 Preparatory work

Site preparation required for installation of specific CIPP lining techniques shall be documented in the
installation manual.

NOTE

For general guidance on preparatory work, see ISO 11295.

9.2 Storage, handling and transport of pipe components

Raw matet

ials shall be stored and used in accordance with the recommendation of their respéctive

manufactufrers. The liner shall be stored, impregnated and transported under conditions which dofnot

impair per

9.3 Equ

All technid
the require

9.4 Inst

Environmsgq
for type te

9.5 Proq

Process-re

9.6 Lini]

The lining
effluent in

NOTE y
pipeline sys|

9.7 Reconnections to the-éxisting pipeline system

The ends
methods:

a) attach

formance of the as-installed product in such a way as to prevent conformity to this docu

pment

ue specific equipment shall be documented in the installation manual, in accordance
ments of ISO 11296-4:2018, 9.3.

hllation

ntal precautions, installation procedures and productionofrepresentative “I” stage sam
sting shall conform to ISO 11296-4:2018, 9.4.

ess-related inspection and testing

ated inspection and testing shall conform £¢’ISO 11297-1:2018, 9.5.

ng termination

termination shall prevent the ¢utedges of the composite becoming exposed to either
the pipe or to groundwater.

'he method of lining termination generally depends on the method of reconnection to the exis
tem as documented in the.ipstallation manual.

bf the liner §hall be reconnected to the existing pipeline system by one of the follow

ng a flange adapter or other coupling directly to the liner pipe independent of the host;

b) sealin

nt.

vith

bles

the

ting

fing

r the liner pipe internally either to the existing pipeline (interactive liners only) or to a

lew

spool piece attached to or anchored independently from the existing pipeline.

The detailed method of reconnection is technique-specific and shall be documented within the
installation manual.

9.8 Final inspection and testing

Final inspection and testing shall conform to ISO 11297-1:2018, 9.8. For CIPP, an internal visual

inspection

10

of the installed lining system shall be undertaken in all cases.
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