1.1.1 HDPE Piping Fusion Welding Plan and Regulations
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1.11.1 HDPE piping fusion welding procedures
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1.1.1.2 Welding Operation #8:84F

Heat fusion bonding is a combination of temperature and force resulting in two mating

surfaces flowing together to produce a joint. Fusion bonding occurs when the joint cools

below the melt temperature of the material. There is a temperature range within which

any particular material may be satisfactorily joined. The specified temperature used

requires consideration of the properties of the specific material, the fusion equipment

being used and the welding environment.
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1.1.1.3 The operations can be summarized as follows: #/F 5%

The alignment of the pipe &k iFE

The shaving of the surfaces of the pipe ends & %45 i 4 T

Cold matching of the HDPE pipes ¥ HDPE & X} 5%

Cleaning of surfaces J i & M

Heating of surfaces & fi il

Fusion of surfaces il



1.11.4

1.1.15

1.1.1.6

Cooling of weld joint #44% 1744

The parameters used during welding are: #233% Fr J1] 31 9 24k
pressure (Pressure during heating) in Mpa, fn#E /1] Mpa
Bead-up height in mm, In#4& & A mm

Heat soaking time (Time of heating under pressure released condition) in seconds, ¥ #f

() (45 B Hs 2 AF 1 R g IS ) FE R

Heat soaking pressure (Pressure during heating under pressure released condition) in
Mpa, W4 ) (FE R s 454 19 ) Mpa

Transfer time (Switching Time) in seconds, 17)4Ii} [a] i #5
Time of reaching the fusion pressure in seconds, A FI|#4 1 77 I 8] FH B2
Fusion pressure in Mpa, #u% & 7)1 Mpa
Cooling time in minutes. 74 &1} &) F 34
Welding Preparation 545 %

The welder and pipe fitter working on HDPE pipe shall be trained by the welding machine
manufacturer. The working shall be done after the PMC qualification inspection.
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This is to ensure, whether the welding machine operation condition will satisfy the welding
requirement. For example, check whether there is any fastener for holder is missing or
loose. Check whether the electrical connection is correct/ working, the oil in hydraulic
cylinder is enough, the power supply is matching with the machine requirement, the
heating plate match the visual inspection requirement (whether the coating of plate
damaged) and perform trial run testing for the shaver and oil pump.
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After checking the welding machine operation condition, fix the correct size holder on the
machine to match with the outer diameter of the pipe to be welded. Set the temperature of
the heating plate on thermostat. Use soft paper or cloth and dip on alcohol to clean the
heating plate surface. Pay attention to avoid damage of PTFE adhesive prevention layer.
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A Setting of HDPE Piping Component for Welding Ji{'% HDPE

The pipes must be aligned when they are clamped into the welding machine in such



a way that the surfaces are in the same plane (parallel) to each other. The HDPE
pipes can be positioned directly into the welding machine. Install correct adapter
insert for the size of pipe diameter to be used and tighten them to the machine.>4%
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Position the pipe in a way that approx. 20 ~ 50mm is protruding behind the last clamp.
By doing this, we will have approx. 5 to 15 mm to shave from, and the remaining 15
to 35 mm should be sufficient for welding. [ & B, & 7N RE AN REZ
20~50mm, iXAf, A4y 5~15mm nfLABEHI, FE4R 1 15~35mm H T4,

Once the pipe has been placed in position, the top clamps can be closed. It is
important to tighten the top clamp nuts evenly in order to get a totally circular pipe.
Then, make the first cold matching (press the two pipes to each other)and check the
amount of shaving that will be required. % F#tA7 5, Tl 1)~ 2k o] L E 7. HE2E
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Shaving of Surface Bt} T 1M

After the cold matching is completed, open up the pipes and introduce the shaver.
Turn the shaver on and adjust to suitable speed.
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Press the two pipes together, and shave until a continuous strip of HDPE is peeling
off on both sides of the shaver.
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The thickness of the cut-off material shall be 0.5 ~ 1.0 mm. The thickness can be
adjusted by adjusting the height of the cutter and hydraulic jig.
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Once constant peeling off is observed, release the pressure on the pipes and
separate the pipes. Do not turn off the shaver until the pipes are apart. If the shaver
is stopped during shaving, the shaver will create an end cut-mark and the shaving
operation will have to be repeated.
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Remove the shaver, match the pipes again, and check the pipe for proper alignment.
WOHBE T, PRXE P, A iy i A0 S o

Sometimes, even when continuous peeling off is achieved on each side of the shaver,
the pipes do not match properly. This is normally due to the clamps, which are
pressing on to the pipe with different pressures.
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Re-tightening the nuts slightly on either side is one solution. But, if this does not help,
Only with machine manufacturer’s approval.
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Open up one clamp and insert a shim in between the jaws and the pipe. This shim
will concentrate the pressure on to the pipe and move the pipe into alignment.
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It is important to remember that, if the clamp has been opened during operation, the

shaving operation must be repeated.
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The final acceptable misalignment tolerance between two components to be welded
is 1 mm for pipe wall thickness below 10 mm and 10 % of the wall thickness for pipe
wall thickness above 10 mm.
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10mm).

The acceptable gap between two components during alignment check shall Only per
Manufacturer's Recommendation.
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If the required tolerance for alignment and clearance are not achieved, the shaving
operation shall be repeated until the required tolerances are met.
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Once the pipes are correctly aligned, separate the pipes again for cleaning. Remove
chips inside the pipes on both sides, all chips scattered under the pipes and also
inside the machine. Otherwise, they will stick to the mirror (heating plate) later while
re-heating. Remove the chips by using a brush or a small hook made out of a thin
steel wire.

WA B 2 TR, WA R BOSATIE B TS BR A B I SR RIS, BT IR
JE RS NI o A0, B, W s A A A b SR Y s 4 4
LA B IEA TG BE T AR

Never put any dirty gloves inside the pipe or remove the chips with hands. Do not
touch the shaved pipe ends.
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Always clean the weld surface with a lint free, before the mirror (Heating Plate)is
introduced on the alignment jig.
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Heating of Surface 2 fij i

All staff shall master the parameters required by the process card before the heating
plates put in the fixtures.
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The jig shall be operated without the heating plate in position to measure the
required pressure to pull the pipe towards the heating plate. This pressure shall be
measured from the pressure gauge on the control unit.
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The pipe pulling pressure shall be adjusted by the pressure regulator provided on the
control unit. This pressure shall be enough to just move pipe components.
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This pulling pressure shall be recorded for each joint welding operation by the welder.
The pressure mentioned on the welding parameter card for other operation (such as
bead up pressure, heat soaking pressure etc.) shall be added to this pulling pressure
for welding operation.
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Also check the mirror temperature. With pyrometer Normally, the mirror has a yellow
or red lamp on the control unit, which indicates the operator, whether the mirror has
reached working temperature.
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To make sure there is no cold air flowing through the pipe, place some plastic bags
on each end of the pipe, this will prevent the air from cooling the mirror on one side.
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Push the pipes together against the mirror At the preset heating pressure.
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This pressure needs to be maintained until the required Bead-up height has been
reached. The bead up height is the height of the bead, which is pressing up against
the mirror.
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As soon as the Bead up height has been reached, release the pressure down to the
Heat Soak pressure. Heat soak pressure is the pressure maintained during the Heat
Soak time.
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recommended welding parameter, the heat soaking pressure is 0 Mpa. But make
sure during the heat soak time, the welding components should touch the mirror.
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As soon as the heat soak time has elapsed, separate the pipes, remove the mirror,



1.1.1.7

and then press together.
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Fusion of Surfaces 3 i #%

This operation has to be done quite fast, since there is actually a time limit.
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“Transfer time” (Switch time) is the time from the removal of the mirror until the two
pipes are pressed together and reaches the Fusion pressure.
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Fusion pressure is the pressure that shall reach after Transfer time and maintained
during the Cooling time.
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Cooling of Joint #4441

Cooling time is the time in which the pipe has to be left undisturbed. Under no
circumstances shall the clamps be opened or the pressure released until the cooling
time has elapsed.
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Release the fusion pressure, when the fusion joint temperature reaches the ambient
temperature.
2 A A UL A BB B IR TR IR T

Operate the welding jig and remove the welded components from holder clamp.
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For the specified cooling time of the fusion welding joint, see sheet-A:
VIR G LRV BN ) DL A

Pipe thickness Cooling time (minutes)
FPREEE (mm) S AT G D)
5mm 5

5-10mm 5-10
10-15mm 10-15
15-20mm 15-20
20-30mm 20-30
30-35mm 30-40
35-46mm 40-55
46-56mm 55-70
56-66mm 70-85
66-76mm 85-100

Fusion welding environment control #1538 554

Effective weather-proof protections like the iron sheet or tarpaulin cover for the erection of
the removable light-duty welding sheds before the piping assembly or welding.



1.1.1.8
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2-3 sun lights shall be applied for heating in the protection sheds when the ambient
temperature is below 5 Celsius degrees and the piping fusion welding shall not be
implemented when the temperature up to 5 Celsius degrees.
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The protecting sheds shall be kept warm inside in snowy weathers if the necessary

welding works needed due to the construction progress.
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Dust around the pipe end shall be cleaned before welding, and for those with severe
splodge shall be wiped by non-fabric clothing.
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Inspection of Weld Seam #5484 A

Inspect the weld joint. The bead up and fusion should be uniform all around the joint.$%z4%
WIBEE) ) INFATT AL o

If the weld joint visual appearance is not acceptable or any misalignment or distortion
noticed on the joint, the weld shall be completely cut out and new joint shall be made as
per the welding procedure.
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The clearance (A) between the fusion joints after welding shall not be lower than the
piping surface (see schematic 1).
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Schematic 1 (D

The staggered edges (V) of the fusion welding joints shall be no larger than 10 % of the
minimum wall thickness of the piping/component. See schematic 2
JEERAEIENL (V) AN I TE MO e (I BE S FE TR 10%. 1] (2)



rall of the piping and component, as

The outside welding joints s
shown in the fusion joint schematics: certified (3) and unqualified (4).
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The width of the general fusion welding joint shall be like the Schematic (5) Sheet (B),

AR T (B) £ (B)

Sheet (B)#% (B)
) Approximate fusion joint Approximate fusion joint width
Pipe wall . .
. width (B) Pipe wall (B)
thickness . . . \ .
o AN I8 50 % (B) thickness U IR 4E 5 S (B)
T RE R — . —
Cmm) Minimum Max B R JELRE (mm) Minimum Max
Fe/ME (mm) | FRME (mm) BME (mm) | HOKE (mm)
3 4 6 27 15 20
4 4 7 30 16 20.5




5 5 8 34 17 22
6 6 9 40 17.5 23

8 7 9.5 45 20 25.4
9 8 11 50 22 27
11 9 13 55 24 30
13 9.5 14 60 25.4 32

16 11 15 65 28.5 36.5
18 13 16 70 30 38
19 13 17 75 32 40
22 13 17 80 33 43
24 145 19 85 35 44
90 38 46

1.1.1.9

Special-assigned quality inspectors shall be sent for the tracking inspection of the site
HDPE piping and the Welding Daily shall be edited, and the joint serial number and
operator of each joint shall be documented and recorded as the original files.
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The NDE inspection shall be implemented for the welding joints after the surface NDE
inspection shall conform to project specification SP-50-003 ultrasonic TOFD Inspection
for HDPE pipe and site requirements.
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The repair of the unqualified fusion welding joints shall be implemented according to the
plans formulated by the site professional engineers and approved by the related
management personnel.
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Those unqualified for 2 times or above continuously shall be paused for inspection and
modification, and the examination for the related personnel shall be supplied, if necessary.
Those operators disobeyed the specification severely shall be punished to stop the works.
X IELE ZIRANE LB ) B3, AUtk A5, REATRE, RIS A PTAE, DB
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Faults and fault reasons of the HDPE pipe welding joints: Sheet (C)
HDPE & K I s Al e Js ] 3% (C)

Sheet (C) #* (C)

Existing Defects 1£7E 115 Fault Reasons i [& J& Al




The bead width in one side of the fusion
welding joint is larger than that in the other

side
— RIS GBI BRI B
i 5

The equipment was damaged for the welding was
not adjusted and the incomplete turning forces the
ends un-uniformed heating.
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The bead is not rolled in the piping surface
FRERRBR R R

Inadequate heating and fusion welding to the
shallow V grove; Inadequate heating and
excessive fusion on the deep V grove.
eV B MIRE-AN TS 3 (R INFFIAN 7893 10 B2 )
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Squared outside bead edge
WA S P SSISUE S

Pressure forced during heating
FE NI tn 1 s )

Excessive dual bead width

Excessive heating and fusion welding

T PR U R i S5 A, SRR
Bead with flat top Excessive heating and fusion welding
FREREAFE AT A, SRR
The beads are too much small Inadequate heating or fusion welding
FRERA /N ANFEI BN FAE A
The beads are too large Excessive heating hours
FRERK o R A 1)

Bead surface with rough and abrasive
paper-shaped bubbles or pits
FHHE . RVARIR, A0 B R s 5 1R 2R
EQIIR

Hydrocarbon pollution
R NS

The dual V groove is too deep
RYQVEILILIE U7

Excessive fusion welding and pressure forced
during inadequate heating
AR, A g, AEnFg e tn 7
£ 77

The beads around the piping is
un-uniformed

B T8 AN SRR BRI

The equipment was damaged for the welding was
not adjusted
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The 3" kind beads Excessive fusion welding
=Rk o B pE

Bead with flat top
FRERHAT - ) TR

Excessive fusion welding and overheating
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