Polyethylene Pipes Quality check

m



Visual check Pipe Quality

Appearance = The internal and external surfaces of pipes shall be smooth

and clean and shall have no scoring, cavities and other surface defects to
an extent that would prevent conformity to pipe standard.

Good smell = No disgust smell from recycle material.
Dimensions and Tolerances should conform to relevant standard.
* OD - pi-tape measured at 300 mm from pipe edge.
» Pipe wall thickness = Vernier Caliper
* Pipe length - Measuring tape
» Pipe Ovality = Measuring tape/ Venier Caliper

|300 mm




Laboratory check HDPE pipe

Melt flow rate ISO 133 PE 80 (0.4-0.7 g/10 minutes)
(190 deg C, 5 kg load) PE 100 (0.2-0.4 g/10 minutes)
2. Oxidation induction ISO 1357-6 > 35 minutes
time at 210 deg C
3. Carbon black content  ISO 6964 2.0%-2.5%
4. Carbon black ISO 18553 Grade <3
dispersion
5. Elongation at break ISO 6259 > 350%
6.  Hydrostatic strength at SO 1167 >165 hrs

8o deg C




Melt flow rate tester




Tensile tester




Oxidation Induction time tester




Hydrostatic strength test




3'd party laboratory

e 3" party laboratory in Thailand

» DSS — Department of Science and Services

e 3" party laboratory in Singapore
e TUV SUD

m



Quality check of China PE100 pipe

" High quality PE100 pipe resin producers offer a service of checking the
‘finger print’ of material used to manufacture pipes and fittings.

" Involves laboratory measurement of key resin parameters and comparison
against standard values for that company’s material. Parameters include:

* Melt flow rate and density

* Additive content by XRF (x-ray florescence)
Levels of zinc, calcium stearate (acid skavenger), IRGAFO 168
processing stabalizer and HALs anti-oxidant

* Carbon black content and dispersion
* Oxidation induction time

" The service is frequently offered free of charge but this would depend on the
number of samples and how often they are submitted. It has been employed
by Borouge in China with some success.




Material identification statistics in China
(2006- Aug. 2012)
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Butt fusion joint — a leak free




Welding cycle

® DVS 2207-1 Welding of Thermoplastics Heated tool welding of
pipes, pipeline components and sheets made from PE-HD.

DVS - DEUTSCHER VERBAND Welding of Thermoplastics D?f?;;:??ﬂ D
FUR SCHWEISSEN UND Heated tool welding of pipes, pipeline V
VERWANDTE VERFAHRENE.V. |  components and sheets made from PE-HD (August 1995) g

Content: | Pipes, pipeline components |

b'ﬂ'l' ol e ol o
Scope oot ood | o | n1n | n2n |

1
2  General requirements :
3  Measures before welding MFR 190/5
4
4

Heated tool butt welding (g”? min}
.1 Heated tool butt welding of pipes, pipeline components, fit- |
tings and sheets o
4.2 Heated tool butt welding of tapping tees
5  Electrofusion welding

I I |
5.1 Description of method &o’hc?)‘ﬁ'|* [ oz " 022 |
5.2 Welding equipment [sheets]
5.3 Preparation of welding -
5.4 Welding procedure .
6 Heated tool socket welding 17257, Pamissitla meltfow index area




Component of butt fusion machine

5 Basic machine
Insan5049
Trimmer ;
Vv ]
luihaninne
«—— Heating plate
] Vv
Hydraulic Pump : HANHAIINIOU
(5%
Julaasoan
« Insert
Stubend Holder e
- Tadznu

AVVAAVIOU




Model of butt fusion machine

e PT160
e PT 315
e PT500
e PT630
e PT 800
e PT 1000
e PT 1600

m



Welding cycle




Welding cycle




Butt fusion registration log sheet




LDU Datalogger - printing data m/c

The printing data machine has been designed and constructed for the measurement of the
butt-welding parameters of PE 80,PE 100 and PP pipes and fittings.

Showing on the display and advising by acoustic signal the pressure and time to be achieved
during all the cycle welding phases.

Once the operator has set up all the pipe’s parameters, controls the heating mirror
temperature. The possibility to print in advance all the welding parameters helps the operator
avoiding the use of the welding tables.

At the end of the welding the printing of a final report of the welding cycle will allow the
operator to check if the welding cycle has been done correctly.

The LDU can:
— Survey the heating mirror temperature
— Survey step by step the welding cycle

— Calculate the welding parameters accordingly with a welding norm (pressure, times and
temperatures)

— Print the final report of the welding cycle
— Store 400-1000 records concerning 400-1000 different welding cycles
— Access to welding cycle database

— Upload the welding cycle database to a pc or pen drive (usb flash drive)
— Recognize the operator by an I-button probe



LDU Datalogger- printing data m/c

Electrical Data

Volatage 230V

Frequency 50 Hz

Power 20 W 1P44

Weight 5 Kg

Size 350 - 215 - 150 mm
53 Support Max. Pressure 0 -160 bar

> Printer

' Computer




Sample of site quality control

Welder Identification

I Parameters Control



Sample print out from LDU




Sample of welder certificate




Welding procedure

Inserts are chosen for each pipe
dimension. The bolts of the clamping
shells are diagonally tightened to keep
pipe in position. Max. 10% of pipe wall
thickness misalignment has been allowed.

Roller should be used to reduce drag
force.

The trimmer is inserted. The pipe ends
are forced hydraulically against the
cutter discs. To get an even trimming
completion, the force is slowly
decreased.




Welding procedure (cont’d)

The heater plate melts the pipe ends
until a uniform bead depending on pipe
diameter, is formed around the pipe.

The pressure applied for each machine
is given in table, added with the “drag-
force” pressure. When the bead is
complete, the pressure is dropped to
almost zero followed by a small
pressure heat-soaking period.




Welding procedure (cont’d)

The machine is opened and the heater
plate carefully removes without touching
the melted area. The pipe ends are joined
carefully, but firmly. The welding pressure
is to be applied within the pressure rising
time, tf1, and is to be kept constant
throughout the whole cooling period, tf2.
Cooling must not be forced by applying
water.




Welding procedure (cont’d)

When the cooling time is
completed, the shells can be
opened and the pipe moved
out from the machine. Rough
handling or pressure testing of
the pipe before it has
completely cooled to reach
ambient temperature should
be avoided.

m



Weld shape appearance

4. Too small weld bead

1. Correct weld joint - Too low welding pressure

2. Non-uniform welding flash 5. Brittle at the middle of weld joint
- Different MFR materials - insufficient welding pressure or
remove heating plate too slow.

6. Misalignment
—> The misalignment is more than
10% of wall thickness

3. Narrow, excessive welding flash
—> Excessive welding pressure




Site Quality control

HDPE Pipe Welder Certification and testing of tensile strength

Witness of Qualified Testing




Tensile test at butt weld joint

® Test method : ISO 13953

® Criteria : ductile failure only

. Tensile strength at butt-fusion weld joint



In-Field tensile tester

The new McElroy In-Field Tensile Tester gives contractors and
pipe liners the ability to test high-density polyethylene (HDPE)
butt fusion joints in the field. A hand-pump system safely tests
coupons from pipes sized 2" IPS and larger. The tester also

incorporates a template that is attached to the pipe to create a
coupon through the use of a drill and reciprocating saw.

http://www.youtube.com/watch?v=3-yx1_sp57c




In-Field bending tester

e Site Bend Back Test

® Criteria : No brittle (if the

joint crack = cold
fusion)

m



Reverse bend test

e http://www.youtube.com/watch?v=g-XgfxMS2A4

Fig. 1 Fig. 2 Fig. 3







World application of oil

I 4% for manufacturing plastic



What is Polyethylene?

® Polyethylene is a thermoplastic. Thermoplastics can be re-
melted upon the application of heat. Thermoplastics can be
shaped during the molten phase and extruded or molded into
a variety of shapes such as pipe, fittings, etc.

® There are four different grades of polyethylene based upon

density.
Abbreviation Density Full name
(kg/cu.cm.)
LLDPE 0.910-0.935 Linear Low Density PE
LDPE 0.915-0.925 Low Density PE
MDPE 0.926-0.940 Medium Density PE
HDPE 0.941-0.965 High Density PE




PE pipe development

PE32, PE40O, PEG3

........................ E

1st generation PE 63 (c = 5.0 MPa)
(11933) *

2d generation PE 80 (s = 6.3 MPa)
(11975) :

\

39 generation {  PE 100 (o = 8.0 MPa)
(11985) :

]
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4'd generation PE 100+ (o >= 8.0 MPa) compound
(11999)

. PE 100-RC (o >= 8.0 MPa) compound



Regression curve of PE compound
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Overall service factor

Pressure pipes (stress design based)

Minimum Required Strength (MRS)

The minimum required strength shall be classified according to EN ISO 12162. The classification shall be
determined out of the lower confidence limit tangential stress, which divides the MRS values into ranges. In
the pressure test according to EN ISO 9080 the LPL-value shall be determined for the pipe material. This LPL-
value gives the classification for the MRS value. For classification reasons 50 year have been taken and the
relevant design coefficient is applied. In practise the lifetime will be longer. Therefore also the remaining
design factor 100 year is given. For the different thermoplastics materials used in buried pipes, the MRS
values are given in Table 2.

Table 2 — Material properties relevant for pressure pipes at 20 °C

Material @ MRS Overall service Overall design Allowable
o classification | design coefficient P coefficient ¢ approximately one
Csp Cioo hour stress
[MPa] [-] [-] [MPa]
PE 63 6,3 1,25 — 10
PE 80 8,0 1,25 1,23 12,6
PE 100 10,0 1,25 1,23 16

a8  Ifvalues are needed related to specific products, these shall be acquired from the manufacturer or
specific standards.

B The overall design coefficient is determined in EN ISO 12162 and the values shown in the table are
minimum values. The values may be increased by users when specific fluids which are harmful for the
environment or mankind.

¢ Based on regression curves it is shown that the Cygg coefficients slightly differ from the Csq values.

NOTE  Attemperatures below 20 °C the values will be higher than those shown.




Definition




Definition (cont’d)




Definition

® Pipe series S

S = [SDR-1]

2

e Standard dimension ratio (SDR)

Where:

SDR = OD

e

SDR = Standard Dimension Ratio
OD = OQutside Diameter, mm

e

min —

Minimum Wall Thickness, mm

SDR S
6 2.5
7.4 3.2
9 4
11 3)
13.6 6.3
17 8
21 10
26 12.5
33 16
41 20




PE pipe classification

O e Designation MRS Classifi o,
(MPa) caen (MPa)
r
PE63 6.3 63 5.0
PESO 8.0 80 6.3
PE100 10.0 100 8.0
oD PN, bar = 20c,
: = [SDR-1]
c,, Design stress = MRS e,mm = OD = PxOD
(MPa) S.F.
SDR 200, + P
SDR, Standard = OD
. . . SR , R|ng = El
Dimension ratio e _ —
stiffness D3

E Elastic Modulus, kN/sg.m. MRS = Minimum required strength, MPa  OD = Outside diameter, mm
afety factor = 1.25 (water) | = Moment of inertia = €3/12,m*/m P = Pressure (bar)

D = mean diameter

s




Relationship between PN, MRS, S and SDR




Pressure ratings and pipe stiffness values for different SDR
values PE Pipes

Very Flexible Flexible pipe
< > | < >
RM G SDR | 33 | 26 21 17 13.6 11 9 7.4 6
(MPa)

PE100 | 8 63| 8 10 | 125 | 16 | 20 | 25 | 32
PESO | 6.3 | PN (bar) 6.3 8 10 | 125 | 16 | 20 | 25
PE63 5 [32] 4 5 6.3 8 10 | 125 | 16 | 20
Ring stiffness (KN/m?)* 20| 43| 83 |16.3 | 33.3|66.7 | 130 | 254 | 1042
ODmax-TIS 982-2013 | 2000 1600 | 1000 | 800 | 450 | 355
ODmax-1S04427-2007 2000 1600 | 1000 | 800 | 450 | 355

*) Ring stiffness of pipe calculated from E-modulus = 800 MPa (3 minute, 20 deg C)
- Care should be taken when installation of HDPE pipe SDR > 41 because the pipe is so thin.




Dimension table as per ISO 4427-2

Based on Safety factor = 1.25

Table 2 (continued)
Pipe series
SDR 21 " SDR26 SDR 33 SDR 41
$10 s$125 - S16 S20
Nominal pressure (PN) @
bar
PE 40 PN 3,2 PN 25§ - —_
PE 63 PN 5§ PN 4 PN 3,2 PN 2,6
PE80 _ PN 6 ¢ |__prns | PN 4 PN 3,2
| PE 100 PN 8 [ PNET| PN 5 PN 4
Nominal Wall thl::nl:nmsses b
size
€min €max €min €max €min €max €min €max
400 19,1 21,2 15,3 17.0 12,3 13,7 9.8 10,9
450 21,5 23,8 17,2 19,1 13,8 15,3 11,0 12,2
500 239 26,4 191 | 21,2 16,3 17,0 12,3 13,7
560 26,7 29,5 21,4 23,7 17,2 19,1 13,7 15,2




PN vs SDR

e PESO

PN (bar) at 20 deg C

PN Standard Dimensions Ratio (SDR)
PEG3 PESO PE100
6 17 21 26
8 13.6 17 21
10 11 13.6 17
12.5 9 11 13.6
16 7.4 9 11
6 7.4 9
5 6 7.4




Comparison between PE80 and PE 100 PN 10

HDPE Pipe as per ISO 4427-2 Standard

PN10 Comparison between PE80 and PE100
PEG3 PES8O PE100
OD 315 315 315
PN 10 10 10
SDR N/A 13.6 17
e | ___NA ___1_ __ 23.2mm _ | 18.7mm _
-19.40% :
kgm_|____NIA ___ | _ % 2139 kg/m_ _ | __ 17.61kg/m_
-17.67%




Pressure reduction coefficient

Pressure reduction coefficients for PE 100 and PE 80 piping systems

Temperature ° Coefficient
20 °C 1,00
30°C 0,87
40 °C 0,74

a

For other temperatures between each step, interpolation is
permitted (see also 1SO 137611996 [7]).

MOTE  Unless analysis according to prEN 1S5S0 9080
demonstrates that less reduction is applicable, in which case higher
factors and hence higher pressures may be applied.

The allowable operating pressure (PFA) is derived from the following equation:
PFA = f7 xfy x PN
where
Ir is the coefficient in Table A.1;
fa is the derating factor (or uprating factor) related to the application (for the conveyance of water f, = 1);

PN Is the nominal pressure taken as a value.




Type of pipe

® Rigid pipe

. Source:



Type of pipe

® Flexible pipe




Rigid pipe vs Flexible pipe

Rigid pipe Flexible pipe




Flexible pipe load transfer




Roughness coefficient

Type of Pipes k C M n
Polyethylene (PE) 0.012 150 105 0.009
Weholite -D > 550 mm 0.2 135 95 0.010
- D <500 mm 0.5
Steel pipe) - New 0.06 130 85 0.012
- Old >0.5 115 60 0.017
Ductile Iron pipe - New 0.06 130 80 0.013
- OIld >0.5 90 60 0.017
Concrete pipe - New 0.03 135 75 0.013
- Old >2.0 90 60 0.017
Remark : k = Colebrook-white coefficient

C = Hazen-william coefficient
M =1/n
n = Manning coefficient




Maximum velocity for PE Pipe

Reference : PPI TN-27/2009 Frequently Asked Questions HDPE Pipe

m



Limiting velocity of PE pipe

.eference : PPI (Plastic pipe institute), TR-14, Aiih



Surge pressure

[n the case of a polyethylene piping system. the working pressure of the system plus recurrent surge
pressure associated with a specific piping arrangement or operation should not exceed 150% of the
pipe pressure ratmg. Occastonal surge pressures in excess of this limit are allowable so long as the
total of the expected surge plus the working pressure of the system does not exceed 200% of the

pipe pressure rating.

Reference : PPI (Plastic pipe institute), TR-14, Appendix I




Surge and water hammer

Plastic pipe have a certain ability to withstand total pressure
exceeding that indicated by their pressure class.

The total pressure with regard to water hammer, may be
permitted to reach a value 50% higher than the nominal
pressure

Source : Plastics Pipes for Water Supply and Sewage Disposal by Lars-Eric Janson

Surge pressure allowances are applied above the Pressure
class. For recurrent surges, the allowance is 50 percent of the

pressure.
Source : AWWA M55 PE Pipe-Design and Installation




Connecting PE pipe to other pipe materials
® Using stubend joint

TYPICAL FLANGED CONNECTION FOR HEPE PIPE

\\\\\\\\\\\\\\\W

SHORT FLANGE PVC.PIPE

PVC. DDET
,,,,,,,, e 7
E) T q ;
| K
A
__________ | 1 "
PVC.COI\P\ECTJ PVC.FLANGE HDPE PIPE

IYPICAL FLANGED CONNECTION FOR PVC.PIPE & HEPE PIPE

GASKET
BACKING

STUB END
WELDING JOINT

CONNECTION BETWEEN HDPE AND STEf PP
SHORT FLANGE A.C.PIPE
OR GRP.PIPE GASKET GASKE
ASBESTOS CEMENT PIPE (AC.) BACKING
STUB END

BACKING
OR GRP. PIPE o STUB END
WELDING JOINT STEEL PIPE (SP.) —‘ WELDING JOINT
———————— ——————————ﬂi E |
] J o I
Tl L
=1 o
—————————— e e e PR E 1 o r
T |7 |
AC.PIPE OR GRP.PIPE CONNECT—[ AC.FLANGE —1 HDPE PIPE

STEEL FLANGE _ HOPE PIPE
OR GRP.FLANGE
IYPICAL FLANGED CONNECTION FOR A.C.PIPE & HEPE PIPE ['YPICAL FLANGED CONNECTION FOR STEEL PIPE & HEPE PIPE




Trench configuration

® Granular soil: Bedding and backfill
Compaction : 92-95% mod. Proctor

m



Trench

The embedment material shall not be dropped
on top of the pipe in such a manner that the
pipe is moved or damaged. It shall be dropped
as evenly as possible on both sides of the pipe
and then packed under the pipe (haunches)
and to the sides. The first layer can extend at
the most up to half the pipe height.

In the first stage the material is spread in the
trench with a spade or other means and
compacted so that the pipe laid at the planned
level does not move from its place nor suffer
damage.

To prevent the pipe lifting it shall be pressed
down or anchored during the compaction. If
necessary the pipe can be filled with water
during the compaction.

The embedment is constructed and compacted
as homogenous layers in the longitudinal
direction of the pipe. The haunches supporting

the lower half of the pipe is compacted with
ial care.

Stages in the construction of the
surroundi ' rench for




Suggested trench width

® |n stable soil.

75 to 400 Pipe OD + 300

450 to 1000 Pipe OD + 450

1200 and larger Pipe OD + 600




Several pipes are laid in the trench

v] = water pipe
jv = soll and waste sewer

AAW““i‘k"
N
N 5 sv = rain water sewer



PWA suggested trench
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Underground warning tape

TEXT/COLOURS

% CALTION = CAUTION
ELECTRIC CABLE BELOW

CAUTION CAUTION CAUTION
GAS MAIN BELOW

CAUTION CAUTION CAUTION
STREET LIGHTING CABLE BELOW




Underground protection sheet




Branch connection




Connection to air valve

N/ Gepl1 a0 18

& RS R
q
o ¥ L
. Wunelu LAY
!
i

AR VALVE

GATE VALVE

i

| |
\\&;E:;%i————— 189%:UNLUANA 0.10x0.16

STEEL PIPE { DIAMETER MATCH WITH AIR VALVE'S DIAMETER

HDPE

SWAGE TEE

HDPE PIPE (MAIN PIPE)



Air valve installations

® Please consult air valves suppliers on type, size, locations of air
valves etc.

—— e
____________ AV — — — —
..
Summit —

. y ! Lesseni / large air valve
Arliltel:t to accumulate Bridge wn?:;;m required for
because of lessening filling purposes
of hydraulic gradient of Tlow will cause "

and st I ade | accumulation of air
in direction of fiow




Guidance for size of air valve

Source : Water supply,

Source : PWA Twort/Ratnayaka/Brandt

100 - 200 25 <250 50 - 65
200 - 300 50 250 - 600 80 - 100
300 - 600 80 600 - 900 150

> 600 100 900 - 1200 200

1400 — 1800 2 @ 200




Blow off

| |
| |
A
| |
|
| | funayiatssntin
|
L
e (e G
. R e |
FuneuaUsenti
NN IAINNG

WRORAURLAUIRA @ 150mm.

GATE WAL

Nas: UMD UIUIRN 6200mm

E ¢ 200mm:

«
gD

RB6 @0.15#

HDPE SWAGE TEE (MAIN PIPE)




Guidance for size of blow off

Source : Water supply,

Source : PWA Twort/Ratnayaka/Brandt
< 300 100 <300 80
> 300 150 400 - 600 100
700 - 1000 150
1100 - 1400 200

> 1600 250




Butterfly valve precaution

* |t’s a must to have 2 spacers ring placed between both ends of
butterfly valve.




Fully encased fitting

® Reinforced concrete

At least
Bel = Det+de/2 Bel = 200 mm+de/2
OR

Be2 = detDe/2 Be2 = 200mm+De/2 -




Hand extrusion welding




Derated fittings

Table B.3 — Derating factors for segmented bends

Cut angle Derating factor
B fa
<7,5° 1,0
75°<p<15° 0,8°

 In accordance with B.1 the test results of the manufacturer may
demonstrate that a derating factor of 1,0 or another factor may be

applicable.




Derated fittings

Figure B.4 — Segmented tees

For tees fabricated out of pipe segments, the following derating rules for the calculation of the PN shall apply:

[PN] =77 > [PNpipe

where

RS is the derating factor for these tees, having a value of 0,6;

[PN]pipe is the nominal pressure of the pipe, taken as a value.

Practice has shown that these factors are applicable. Results of testing according to Table B.1 will determine
the applicable factor /7.



SFS : Hydro test (site)

e SFS 3115 “Plastic Pipes, Water tightness test for pressure pipelines

Step Test pressure Duration (hrs)
1 Working pressure 2
2 1.3*Working pressure 2
3 Working pressure 1

*After one hour, measure the quantity of water, if any, which must be added to raise the pressure back to its initial value.

Pressure

1.3*working pressure

Working pressure | /

4+ Phase1

Phase2  Phase 3




SFS : Site Hydro test (@40 deg C)

® Temperature reduction factor of 0.74 at 40 deg C

PN Phase 1 Phase 2 Phase 3
(bar) Working 1.3* Working Working pressure
pressure pressure (bar)
(bar) (bar)
4.4 5.7 4.4
5.9 7.6 5.9
10 7.4 9.6 7.4
12.5 9.2 11.9 9.2
16 11.8 15.3 11.8




SFS : Acceptance criteria

® The tightness test is acceptable if the quantity of additional water needed in the
measurement made in stage 3 appears under the straight line of below figure.

SFS 3115 “Plastic
Pipes, Water

tightness test for
pressure pipelines

Pressure test : Limit



AS/NZS - Site hydrotest

e AS/NZS 2033 “Installation of Polyethylene Pipe Systems”

Maximum test pressure shall be limited to 1.5 times

the maximum design pressure for a maximum time
of 15 minutes.







Detection

e How can | verify the location of underground PE pipes?Is it possible to detect
buried PE pipes from the surface?

Inspection
e |s it necessary to inspect periodically the PE pipe?

Water Jetting

e Can water jetting be used to clean PE pipe and are any special precautions
necessary?

Flow Stopping

e What techniques are available for isolating sections of PE pipe for
maintenance?

Repairs
e How can damaged PE pipe be repaired?

Leaks
e What is the typical expected frequency of leaks in a PE pipe network?

Damage
ore easil



Detection

® How can | verify the location of underground PE pipes?

» Construction Records held by the pipeline operator.

» location, depth of burial, location of other underground plant and
any other relevant information.

* The information shown on the construction records should
be verified on site.

» Survey of appurtenances at the surface, such as chamber covers, as
well as limited potholing to verify depth, may be necessary.

* Remote pipe detection from the surface can also be used.

» Electromagnetic methods as used to detect buried cables and
metallic pipes are not suitable for detecting PE pipes.




Inspection

* Is it necessary to inspect periodically the PE pipe?

» Periodic inspection of PE pipe is not normally required, but
reference should be made to national or local codes of
practice and preventative maintenance programmes.

* In critical locations, e.g. above ground installations, it may
be necessary to implement a periodic inspection
programme to determine the condition of the pipe, pipe
supports and other associated structures. The frequency of
the inspection should be set by a risk-based approach.




Water jetting

® Can water jetting be used to clean PE pipe and are any
special precautions necessary?

o Water jetting can be used for both routine cleaning of
debris and also clearance of blockages. The normal practice
would be to use low pressure/high volume for cleaning of
debris and high pressure/low volume for clearing
blockages.

» Operational conditions for water jetting depend largely on
pipe diameter and SDR and reference should be made to
national or local codes of practice.




Flow stopping

* What techniques are available for isolating sections of PE pipe for maintenance?

* The use of pipe ‘squeeze-off'. Squeeze-off is used in routine and emergency

situations to stop or nearly stop flow in PE pipe by flattening the pipe between
parallel bars.

* Depend on pipe SDR, available for HDPE Pipe OD up to 125 mm

Squeeze-off (Fusion)
courtesy of Fusion plc




Inflatable bag flow stopping equipment




Leaks

* What is the typical expected frequency of leaks in a PE pipe
network?

* The frequency of repair to PE pipe depends upon a number
of factors: above or below ground installation; direct burial
or sliplined; location of other utility plant and pipework,
etc.

» Studies of leakage in Belgium and the Netherlands show
that PE has a frequency of leaks as follows:

» In mains: 0.0156 leaks/km/year

 In services 0.071 leaks/km/year
« This is comparable with steel and significantly lower than the data
for iron pipes.




Damage

* |Is PE more easily damaged than other pipe materials?

Damage to PE pipe most commonly arises from external impact on the
wall of the pipeline.

If through-wall impact is sustained this results in immediate fluid loss
and immediate repair needs to be carried out.

However damage to steel and iron pipes tends to damage the external
pipe coating and only in extreme circumstances results in through-wall
penetration. In such cases damage may not be apparent and the
pipeline can remain in operation until failure occurs from pipeline
corrosion at some point in the future. Such failures are both difficult to
detect and expensive to repair.

During routine handling operations, due to its light weight, PE suffers
little damage and where potential damage has occurred, for instance
from scratches and scoring, guidelines are available from
manufacturers to determine its fitness for purpose.

PE pipe does not have any coating that




Damage

* |s PE more easily damaged than other pipe materials? (cont’d)

* During construction and operation most pipeline damage occurs from
third party interference while operations are being carried out on other
nearby utility pipework and plant, for instance from a mechanical
digger. In such cases damage to PE pipe is immediately apparent and
can be immediately repaired.

» However third party damage to steel and iron pipes, in particularly the
external coatings, cannot be immediately identified. The pipe can
subsequently fail and need repairing at some point in the future
incurring higher costs and disruption with little chance of identifying
the third party offender with the costs being borne by the pipeline
operator.




Static electricity

® Are any special precautions suggested by customers and installers against
the discharge of static electricity during maintenance works?

» PE pipe has a high electrical resistivity and static charge can accumulate
on the surface of the PE pipe. Normal handling from pipe slings, cloths,
etc generates the static charge, particularly in dry conditions.

» High static electric charges can develop on PE pipes during squeeze-off,
when repairing a leak, purging, making a connection, etc. Safety
procedures have been developed by the major gas utilities to prevent
static electricity igniting the flammable gas-air mixture.

* Use an earthed wet tape conductor wound around, or laid in contact
with, the entire section of the exposed piping.




Repairs

® How can damaged PE pipe be repaired?

* The method of repairing damaged PE pipe depends upon the degree of
damage sustained. Localised damage may be repaired by use of an
electrofusion saddle or clamp fixed around the damaged area. Such a repair
may not be suitable where gas or other flammable fluid is present in the pipe,
due to the heat generated in the fusion process. PE encapsulation techniques
have recently been developed and may be suitable for localised repairs.
Information on these techniques can be obtained from the pipe
manufacturers.

* More extensive damage will require the section of pipe to be cut out and
replaced. This is a relatively simple process, firstly isolating the damaged
section by the use of squeeze-off tools, cutting out the section and replacing
with new pipe using electrofusion couplers to tie-in the sections. It is important
that the replacement section is of suitable diameter and pressure rating to
maintain the integrity of the pipeline.

* In all cases reference should be made to local or national codes of practice and
all health and safety procedures should be closely followed.




Repairs of PE pipe

Small pipe diameter
Large pipe diameter
Electrofusion fittings

Compression fittings
Mechanical fittings




Small pipe diameter repair

® HDPE Pipe OD <110 mm




Normal butt fusion machine

e Butt fusion welding machine




Special welding machine




Large pipe diameter repair

e HDPE Pipe OD > 110 mm




Concept of Electrofusion

® The electrofusion joint is heated internally by a wire coil at the interface of
the joint. Heat is created as an electric current is applied to the wire, in the
fitting. The illustration above shows a typical electrofusion joint.
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Electrofusion fittings

® Valid for PE Pipe PN > 10 bars




Repair by using electrofusion coupler




Compression fitting




Mechanical fittings

® Coupler - for HDPE pipe up to OD 315 mm
® Flange adapter > for HDPE pipe up to OD1600 mm
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Viking Johnson coupler




Mechanical fittings




Special repair clamp
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