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1. Introduction

Underground Investigation Company Limited has been appointed by CCS Corporation Co., Ltd.
to provide an underground utility survey at Re-route fuel pipeline on overlapping area of airport rail
link project (RFPT) KP 0+150 to KP 0+255, Kampheangphet 2 Road, Chatuchak, Bangkok. The fieldwork
was conducted on May 14, 2022. Electromagnetic detector equipment and ground penetrating radar
(GPR) were used in the underground utility survey. The underground utility survey location is presented

in Figure 1.

2. Underground utility survey by Ground Penetrating Radar (GPR)
2.1 Methodology

GPR uses high-frequency (usually polarized) radio waves, usually in the range 10 MHz to 2.6
GHz. A GPR transmitter emits electromagnetic energy into the ground. When the energy encounters a
buried object or a boundary between materials having different permittivity, it may be reflected or
refracted or scattered back to the surface. A receiving antenna can then record the variations in the
return signal.

Locating utility lines and structures generally uses an electronic locator that transmits a radio
signal down a metallic cable, pipe or tracer wire. A receiver detects the radio signal emitted on the
line and enables the locator to determine the location. Electronic locating is the best way to quickly
and accurately locate and identify buried utility lines. There are however instances where a utility line
is unlocatable due to the line being non-metallic. This is where GPR can be useful as it does not
require the line to be metallic. GPR can be the only way to locate non-metallic lines without
randomly potholing. As the GPR scans while rolling along the ground it shows the ground layers and
voids. Conduits show up as voids which look like inverted "U"s which are called hyperbolas.

The penetration achieved with GPR depends primarily on the electrical conductivity of the
subsurface materials (the water, and the underlying sediments and rock), and the GPR antenna
frequency used. Lower frequencies penetrate deeper, but a lower resolution image is obtained than
would be with higher frequencies. Radio-frequency electromagnetic pulses are transmitted into the
subsurface and are reflected back to the surface at boundaries where there is a change in dielectric

permittivity, as presented in Figure 2

Data Control Data
Storage Unit I—' Display [

Transmitter Receiver
Antenna Antenna
Direct

Ground Surface

Figure 2 Ground Penetrating Radar Survey



The GPR method provides a rapid means of non-intrusive data collection. The system is most
commonly moved along the surface at a consistent pace as data are collected continuously along
profiles. The depth at which a feature can be imaged is largely dependent on subsurface material type
(resistive versus conductive). With prior knowledge of expected subsurface materials and clearly
defined objectives, an experienced operator can optimize data collection parameters to compensate
for less than ideal geologic environments.

2.2 GPR Equipment

MALA Easy Locator GPR system operates with 500 MHz frequency shielded antenna was use in

the underground utility survey. This system is well adapted for delineating features such as utilities and

USTs in cluttered urban environments. GPR device used is presented in Figure 3

[Cvorior |

Figure 3 MALA Easy Locator

3. Underground utility survey by Electromagnetic Locating (EM)

This underground utility locating technique has become almost universal. Its main shortcoming
is that it will not locate non-metallic lines such as plastic pipes. However, utilities taking the small
amount of trouble to lay tracer wires with plastic pipes are not affected by this shortcoming. The
technology has a large number of advantages. There are two main techniques of underground utility

locating by electromagnetic locating include active methods and passive method.

3.1 Active Method

This method uses of artificially generated signal by an external source (use of transmitter). The
transmitter used for direct connection or for induction to active signal to a conductor using a clamp.
Active signal application requires the use of a signal transmitter designed to produce from battery

power an a.c. voltage of known frequency and applying it to the target buried conductors.

® Direct connection
The output AC voltage from the signal generator is connected directly to the pipe or cable at
an access point such as a valve, meter or end of the conductor, and the circuit is completed by a

connection to a stake or other ground connection point.

Figure 4 Direct connect method.

The signal will be detectable along the line over a distance dependent upon the type and size
of the line and soil conditions. The presence of insulated pipe joints will of course significantly reduce
or inhibit the signal, while the choice of frequency will also have an important influence. Note also
that any lines sharing a common ground point with the connected line will also carry the same signal
to a greater or lesser extent, depending largely on how well coupled to ground they are.

® |nduction

The rectangular coil in a signal transmitter fed with the output AC voltage sets up a magnetic
field through the coil, returning through the earth below. A conductor AB lying parallel to the coil is
linked by this field, and therefore has a voltage induced in it. If the conductor is oriented across the
coil in position CD there will be no linkage and no voltage. Correct section of coil with target
conductor is therefore essential, and the field will be concentrated in a narrow band below the coil.
Laying the coil horizontal produces a much less localized field spread, useful for ‘blanket’ signal

application, but there is no coupling to a line directly below the coil.

Figure 5 Signal Induction method.



It should be noted that the signal current induced will depend upon how well grounded the
line is, on the frequency used, and also on the absence or presence of insulated pipe joints. In
general, a frequency of 8kHz or higher will be found effective for induction, but the higher the
frequency the more easily will the signal be coupled into other adjacent lines. Where more than one
line is linked by the transmitter field, the one with the best grounding will generally carry the strongest
signal. Sometimes induction is the only way of applying an active signal to a line, but it is not as
effective as direct connect method. Lines may be adjacent and more than one line will receive the
signal; it is not often possible to be certain about the identity of the line to which the signal has been

applied and the signal is not as strong as when applied by the other techniques.

3.2 Passive Method

Passive method using the signal that occurs naturally on a buried conductor and this method
provides an indication only that services are present underground. These are naturally present in many
conductors without any action by the user. Obvious examples are power cables which carry currents
as part of their normal duty. Less obvious perhaps is the fact that the earth is full of power system
return currents, which will tend to flow along the convenient paths of lower resistance provided by
metal pipes and cable sheaths. Even less obvious are radio frequency currents resulting from long
wave radio transmissions which penetrate the ground and again flow along buried pipes and cables,
whether electrically live or dead. Passive signals therefore enable conductors to be located, but not
identified, because the same signals may appear on any conductor.
3.3 Electromagnetic Locating Equipment

Electromagnetic detection method are mainly use for locating underground metallic material
such as steel pipe, electrical cable, etc. Locating equipment are presented in Figure 6 and Figure 7

respectively.

Figure 6 Electromegnetic Transmitter Radiodetection TX-3

Figure 7 Electromegnetic Receiver Radiodetection RD4000

4. Underground utility survey result

The result is presented in Figure 8.

A i /
/ /
rei I /

Figure 8 Underground utility survey result




A total of 11 sections of ground penetrating radar survey were performed to cover the
proposed construction site and vicinity area, as presented in Figure 8. Radargrams of each section are
as follow;

4.1 Section A radargram.

The total distance of section A is 10 m, and the penetration depth of GPR is 8 meters. Drainage

pipe, Fuel pipe, and PTT gas pipeline were detected at the depth of 1.50 m as presented in Figure 9.

Figure 9 Section A (0 - 10 m)
4.2 Section B radargram.
The total distance of section B is 8 m, and the penetration depth of GPR is 8 meters. Drainage
pipe, Fuel pipe, and PTT gas pipeline were detected at the depth of 1.50 m, 1.2 m, and 1.2 m

respectively as presented in Figure 10.

Figure 10 Section B (0 - 8 m)

4.3 Section C radargram.
The total distance of section C is 7 m, and the penetration depth of GPR is 8 meters. Drainage
manhole with an approximate depth of 5.5 meters and fuel pipe with a depth of 1.2 meters were

detected as presented in Figure 11.

Figure 11 Section C (0 - 7 m)
4.4 Section D radargram.
The total distance of section D is 8 m, and the penetration depth of GPR is 8 meters. Drainage
pipe and fuel pipe were detected at the depth of 1.0 m and 1.2 m respectively as presented in Figure

12.

Figure 12 Section D (0 - 8 m)



4.5 Section E radargram.
The total distance of section E is 9 m, and the penetration depth of GPR is 8 meters. Drainage
pipe and fuel pipe were detected at the depth of 1.0 m and 1.2 m respectively as presented in Figure

13.

Figure 13 Section E (0 - 9 m)
4.6 Section F radargram.
The total distance of section F is 9 m, and the penetration depth of GPR is 8 meters. Drainage
pipe and fuel pipe were detected at the depth of 1.0 m and 1.2 m respectively as presented in Figure

14.

Figure 14 Section F-F’ (0 — 40 m)

4.7 Section G radargram.
The total distance of section G is 8 m, and the penetration depth of GPR is 8 meters

pipe was detected at the depth of 1.0 m as presented in Figure 15.

Figure 15 Section G (0 - 8 m)
4.8 Section H radargram.
The total distance of section H is 7 m, and the penetration depth of GPR is 8 meters

pipe was detected at the depth of 1.0 m as presented in Figure 16.

Figure 16 Section H (0 - 7 m)
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4.9 Section | radargram.

The total distance of section | is 6 m, and the penetration depth of GPR is 8 meters. Drainage

pipe was detected at the depth of 1.0 m as presented in Figure 17.

E fa]
Figure 17 Section 1 (0 - 6 m)
4.10 Section J radargram.
The total distance of section J is 6 m, and the penetration depth of GPR is 8 meters. Drainage

pipe was detected at the depth of 1.0 m as presented in Figure 18.

Ela

Figure 18 Section J (0 - 6 m)

4.11 Section K radargram.

The total distance of section K is 6 m, and the penetration depth of GPR is 8 meters

pipe was detected at the depth of 1.0 m as presented in Figure 19.

Figure 19 Section K(0 - 6 m)
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Fieldwork Photo
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1.0 SCOPE

This procedure describes the Hydrostatic Testing method of Re-Route Fuel Pipeline on Overlapping Area of

Airport Rail Link (RFPT) approximately 4.8 km respectively. The test method shall be performed in accordance
with Project Specification No. RFPT-SP-D-2022-01-200-007 otherwise state herein.

2.0 DEFINITIONS

For the purpose of this document the words and expression’s listed below shall have meaning assigned them

as follows:
Owner means  Fuel Pipeline Transportation Limited (FPT).
Consultant/PMC means  Infinity Services Co,, Ltd (INF)
Project means Re-Route Fuel Pipeline on Overlapping Area of Airport Rail Link Project
(RFPT)
Contractor means  Index International Group PLC. (IND)
AFC means  Approved for Construction
SH&E means  Safety, Health and Environment
JSEA means  Job Safety Environmental Analysis
3.0 REFERENCES
ASME B 31.4 Pipeline Transportation System for Liquids and Slurries
API 5L Specification for Line Pipe
API 1104 Welding of Pipelines and Related Facilities.

RFPT-SP-D-2022-01-200-006 Specification for Pipeline Construction

RFPT-SP-D-2022-01-200-008 Specification for Hydrostatic Testing, Cleaning, Drying and Nitrogen Purging
RFPT-PR-D-2022.01-200-002 Pipeline Cleaning Gauging and Filling Procedure
RFPT-PR-X-2022.01-200-016 Job Safety & Environmental Analysis (JSEA) For Hydro-Test

4.0 RESPONSIBILITIES

4.1 Construction manager is responsible for all labour, equipment and supplies necessary for the required
operation. He shall also be responsible for ensuring that the pipeline hydro test meets the requirements of
this Method Statement and that all plant foremen/charge hands are aware of their individual
responsibilities.

4.2 Field Supervisor shall be responsible for the Hydro test operations and ensure that all operations are
carried out in a correct and safe manner, and that all stages of operations comply with procedures and
codes.

4.3 Quality Control Manager is responsible for ensuring that the FPT/PMC agreed quality requirements are
satisfied and that they are included in this Method Statement. He shall ensure the inspectors inspect and
control in accordance with this Method Statement and Inspection & Test plan.

Project Title Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)
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5.0 BASIS

The hydrostatic test consists of the following:

- Test preparation

- Filling of test section

- Stabilization period

- Resistance (strength) test
- Tightness (leak) test

- Dewatering

- Drying

The test pressure shall be 1.25 times of desired pressure (1.25*76.7 = 95.87 Barg) for resistance (strength)
test and 1.1 times of design pressure (1.1*76.7 = 84.37 barg) for tightness test (Leak Test).

The pig traps and test headers shall be pre-tested to 1.25 times of desired pressure (95.87 Barg) for a
minimum period of 4 hours after completion of fabrication.

6.0 MATERIAL / EQUIPMENT

6.1 Calibration certificates for all equipment shall be submitted to FPT/PMC prior to testing.

6.2 Water supply: Water shall be supplied by contractor and sourced from potable sources if possible and in
some cases from local water courses which would be chemically dosed after getting approval from
FPT/PMC. The water for hydro test shall be tested for pH value between 5-8, salt contents less than 1000
mg/litre and maximum chloride content 500 mg/litre. Water test certificates from a standard laboratory shall
be submitted. Based on the test results, if chemical dosing is recommended a separate dosing tank shall
be included in the equipment list in addition to the break tank.

6.3 Pressure Gauges: 3 Nos. calibrated Pressure gauge range 0 to 150 barg shall be used for hydro testing of
pipeline. (one 100 mm diameter installed on Launcher/ test header, one at Receiver/ test header and one
100 mm diameter in the control cabin)

6.4 High Pressure Pump: The pumps shall be fitted with a pressure relief valve and regulating unloader.

6.5 Stroke Counter: Magnetic impulse electronic with extension chord so that readout can be set up next to
test equipment

6.6 Fill pump: Diesel powered single stage centrifugal 8" - 6", capacity 350m®nhour at up to 3 barg head to fill
water from water source up to break tank. Another multistage rotary pump with 10 barg head to fill the
pipeline.

6.7 Break tank: 35m® capacity. The break tank will have a partition frame fitted with geotextile cloth (100
microns) which acts like a strainer and supply clean water to the pipeline. Another small break tank 5m?
capacity to supply water to the pressure pumps.

6.8 Water meter: Capacity at least 350m%/hour.

6.9 Pressure/Temperature Recorder and dead weight tester (calibration certificates to be submitted prior to
hydro test).

6.10 Minimum three temperature probes and two temperature indicators (calibration certificates to be
submitted prior to hydro test). The safety relief valve on the hydro test pumps to be set and calibrated. A
demonstration test shall be done in field.

Project Title Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)
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7.0 HYDROSTATIC TEST PROCEDURE

7.1 General

The hydrostatic test shall not commence before the pipeline construction work is complete and all weld
joints have passed radiographic examination.

This procedure will be implemented following the cleaning/gauging, filling of pipelines.

Pipe strings for HDD and bored crossings less than 20 meters shall not be pre-tested. The pre-tested
pressure shall be 95.87 Barg and held for 2 hour.

Since pipeline cleaning will be completed prior to hydro test. Permanent pig traps (Launcher & Receiver)
shall be utilized for hydro test.

All permanent block valves shall be installed immediately after completion of cleaning.
7.2 Test Preparation
7.2.1 Valves and flange connections shall be kept free for visual inspections.

7.2.2 Calibrated pressure gauge shall be fitted to the test section at the pig launcher trap adjacent to the
pressuring pump and one at the pig receiving trap.

7.2.3 Temperature measurement probes (thermocouples or solid state devices), accurate to 0.1°C will be
attached to the sections at the mid point, at exposed ends and any point such as major water
sources where it may be subject to temperature fluctuations. These will be read on electronic digital
readouts and logged every hour.

7.2.4 Pressure and temperature will also be recorded on the Pressure/Temperature recorder. A dead
weight tester shall also be installed on the test section. Pressure/Temperature recorder and dead
weight tester (accuracy 1 kpa or 0.01 barg) shall be kept in the hydro test cabin.

7.2.5 Test sections 1: The 14” pipeline between KP.0+000 to KP.5+360 approximately 5 km
Test sections 2 : The 14” pipeline between KP.0+050 to KP.0+467.95 approximately 0.418 km

will be tested as one single section, will be tested as one single section or in many sections as
required according to the contractor approved hydrostatic test plan which included the examination
of the elevation gradient to determine the length and number of test sections. Typically, the
hydrostatic test of individual section would be conducted in sequence and the test water would be
transferred from one section to another.

7.2.6 Permanent Pig launcher and Receiver will be installed after cleaning, and gauging operations and
prior to water filling.

7.2.7 A thermometer shall be installed in the water break tank.
7.2.8 A strainerffilter (100 mesh or finer) shall be installed between the test section and the fill pump.

7.2.9 All necessary valves, fittings and piping shall be installed between the water source and fill test
header.

7.2.10 The pressure pump shall be connected to the test header with a separate connection of filling line.

7.2.11 Before filling the test section, the pipeline shall be cleaned by flushing with water until the outlet
water is free from sand or other foreign material in accordance with the procedure for Cleaning,
Gauging and Filling of Pipeline (RFPT-PR-D-2022.01-200-002

Project Title Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)
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7.3 Filling the test section

(Refer to the procedure for Pipeline Cleaning, Gauging and Filling
Doc. No. RFPT-PR-D-2022.01-200-002).
During pipeline filling, water samples (except using the potable water) will be taken every 500 m® from the

break
After t

tank and sent to a standard laboratory for testing.

he water filling is complete any trapped air shall be released through the vent points. After venting is

completed, all vent points shall be closed with blind flanges or plugs.

The pressure in the pipeline shall be checked. If the pressure has reached between 2-3 barg, the fill pump
shall be disconnected / isolated from the test envelope.

7.4 Stabil
7.41

742

743

744

745
746

747
748

Project Title

ization

Thermal stabilization check shall be made after completion of the filling operation and pressurizing
the line nearly to leak test pressure. (Assessment for thermal stability should be complete prior to
strength and leak tests).

Prior to commencing pressurisation, each pressure pump shall be calibrated with the stroke counter
to confirm output per stroke. A stabilisation period of 24 hours required during which the ground
pipe temperature will be recorded at all points at least once per hour.

Thermal stabilization shall be considered as having been attained when 2 consecutive readings
made at 2 hour intervals fail to reveal any temperature variation greater than 1°C.

After thermal stabilization, the increase in pressure shall be achieved gradually and smoothly and
shall be recorded and monitored by deadweight tester.

The rate of pressure rise will be limited to 1 bar/minute.
Boosting of Water Pressure and Pressure Stabilization Procedure
7.4.6.1 Pressure Boosting Procedure

After full water-filling inside of the test section, start to boosting of the pressure inside of the
section, the pressure boosting shall have 3 stages:

The First Stage: is to slowly increase the pressure; once pressure reaches to 30% of the strength
test pressure(28.76 barg = 37.5% of the design pressure), stop and check test header on both
ends of the test section to see if fittings, welds and valves are in normal condition or not, if the
pressure kept steady and no anomalies after 15 min, continue the pressure boost;

The Second Stage: is the same as first stage, to slowly increase the pressure; once pressure
reaches to 70% of the strength test pressure(67.11 barg = 87.5% of the design pressure), stop
and check test header on both ends of the test section to see if fittings, welds and valves are in
normal condition or not, if the pressure kept steady and no anomalies after 15 min, continue the
pressure boost;

The Third Stage: increase the test pressure is achieved 100% of the strength test pressure(95.87
barg = 125% of the design pressure), once achieved, stop and monitor the boost pressure
changes, calculate the pressure and make compares to the actual pressure on both ends of the
pipe section, in the meantime, continue to check fittings, welds and valves are in normal condition
or not, if balanced steady pressure show on both ends of test header and no anomalies, stabilize
the pressure for start of Strength test

All valves, flange connections and appurtenances shall be checked for leakage at this time.

Another check for air presence consists of removing water from the section in order to cause a
reduction in pressure of approximately 1.0 bar. The section new pressure shall be measured
accurately with the aid of dead weight tester. Determination of water volumes relieved shall be
arrived at by weighing with the commercial balance.

Calculating the air percentage is done by establishing the ratio of actual water volume removed to
the theoretical water volume

calculated or in terms of pressure it is the ratio of actual pressure drop measured by dead weight
tester to the theoretical pressure drop. Refer to Appendix 2 for more details.
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7.5 Strength Test

7.51

753

754

Once the thermal stabilization period and air presence check have been completed, raise the
pressure to specified value of 1.25 times of desired pressure (1.25*76.7 = 95.87 Barg)) and hold for
4 Hour (strength test). The pressure pump # 1 and 2 shall be isolated from the test envelope during
this period.

During this time, excess pressure above 0.3 barg will be bled off and the volume carefully
measured. Bleeding is done in control room through valve attached to DWT. Each time the pressure
drops by 1 barg, the pressure will be increased back to the test pressure and again the volume
carefully monitored. Dead weight tester pressure readings shall be recorded at 15 minutes interval.

The readjustment operation shall not be repeated more than 3 times. If the third re-adjustment
operation is not satisfactory, the section shall be considered as not being water tight and Sub-
Contractor shall proceed to locate any leak, make the necessary repairs, and restore the places
affected by the leaks.

In order to assess any leakage in the pipeline during the course of hydro test, the pipeline shall be
tested in smaller sections (say 5 km lengths). The sections which pass the hydro test shall be
considered as good and satisfactory. In this manner, the good portions of the pipeline can be
eliminated and then the search is narrowed down to detect any leakage in the smaller sections. If a
leakage is detected in one such section, then the pipeline trench shall be excavated to physically
locate that leakage. The particular “weld joint” shall be repaired and radiography. In case leakage
source is due to the rupture of pipe, the particular pipe segment shall be replaced. The trench shall
be backfilled and the complete pipeline shall be hydro tested again.

The pressure/temperature sensitivity of the line will be evaluated and any pressure variations
correlated against the recorded temperature variations so that a satisfactory accounting is obtained.
If not, the test may be extended for 24 hours or until a satisfactory accounting is achieved.

If AP1/APQ is less than 0.95 the amount of air is significant and there is reason to reject the test.
Contractor must take all measures to ensure that filling the test section is improved until a ratio of
AP1/APO greater than 0.95 is attained.

Acceptance criteria for Stabilization

0.95 < AP1/APO < 1.06

7.6 Leak Test

7.6.1

7.6.2

76.4

Project Title

When the requirements for the resistance (strength) test have been satisfied the tightness test (leak
test) will commence after reducing the test pressure to 1.1*design pressure i.e. 84.37 barg. Some of
water to be bled off to reach leak test pressure of 84.37 barg.

During the leak test hold period, the pressure on the test section shall be constantly monitored and
shall be maintained within the specified test limits (1.1 times the design pressure = 84.37 barg ).

During leak test period, normally the hydro test pump shall be disconnected and no water shall be
added in the pipeline. If required, water may be added to the test section to raise the pressure. Over
pressuring shall be prevented by bleeding. All water added to or removed from the test section
during the tightness test (leak test) hold period shall be accurately measured (check readings of
stroke counter or proximity switch) and the volume recorded for accountability at test acceptance.

The duration of tightness test will be 24 hours. Pressure measurements will be taken with the dead
weight tester every 30 minute. The pipe skin and ambient temperatures will be continuously
recorded.

The acceptance criteria for leak test are shown in Appendix 3. In order to evaluate the result of the
tightness test, the observed final pressure must be compared to the theoretical fluid pressure. The
test shall be considered satisfactory if the theoretical final pressure does not exceed the observed
final pressure by more than 0.3 bars (standard industrial practice). The theoretical final pressure will

Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)
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be determined by correcting the observed initial pressure for any temperature changes and injection Work permit  :  Contractor shall apply for work permit to FPT/PMC for getting clearance for hydro testing of
(or bleed) volume. the pipeline.
The volume of water leaked during tightness test AV (in litres) is calculated using equation shown in Communication : It is imperative that all personnel involved in the test be able to communicate the status
Appendix 3 of the test or any problem that develops during the filling and sequence operations. For
ood coordination radio communication shall be used.
AV/24 <Vt/3000000 g
Test header . Before opening the test header and closure, it must be verified that the pressure inside
Contractor/FPT/PMC will sign on the leak test chart during starting and sign off again on successful the headFeJr hlagbeen reduced to atmosphl:eric L vert P ure inst
completion. ’
. Warning signs  :  Warning signs shall be placed along at points of public crossing and shall be left in place
7.6.6 Refer to the attached hydro test time chart Attachment # 9 during the pressure stabilizing, leak test and holding period.
8.0 DEWATERING APPENDIX 1
After acceptance of the hydro test by FPT/PMC, the pressure shall be vented to atmospheric levels. Care shall Reference : AS/NZS 2885.5:2020 Pipeline - Gas And Liquid Petroleum-Field Pressure Testing
be taken to prevent air locks within a section to be dewatered. The pipeline section shall have water drained in
a controlled manner. All mainline valves in half open position will be returned to full open position after the PRESSURE / TEMPERATURE SENSITIVITY
completion of hydro test and once the pipeline is totally de-pressurized. For restrained pipe,
Proposed water discharge locations for dewatering the pipeline shall be in accordance with EIA requirement. At 30°C temperature correction factor = 2.21
Hydro test water shall be dispersed into allocated unused area. The permits for discharging water at these
locations shall be obtained by contractor ahead of any water discharge. It shall be contractor responsibility to AP/AT =8437 x2.21 Kpa/°C
comply fully with the terms and conditions of the permits. D/t + 100
Air compressors (two numbers, 750 cfm) furnished by contractor shall be capable of overcoming the =8437 x2.21 _Kg/ cm?° C
hydrostatic head and friction in the pipeline. Starting at the section most distant from the discharge location, the 101.9716 (D/t + 100)
pigs in the line shall be run progressively to return the water to the identified discharge location. Displacement = 182.852 Ka/ cm2l° C
of water shall be continuous. If for emergency reasons, the pressure is stopped before the section is B WOO 9
completely dewatered, the valves at each end of the section shall be closed until dewatering can be resumed.
Dewatering will start from the pig launcher end. VOLUME / PRESSURE SENSITIVITY
When the pipeline is completely dewatered, water shall be bled or drained from the body cavities of hydro For restrained pipe
test/in-line valves. Hydro test shall be followed by Swabbing, drying and Nitrogen packing. ’
AV/AP = Vo[D/t .1/E (1-p2) + % ]
9.0 WORK METHOD Where :
9.1 The pressuring will be carried out in early morning daylight hours. Vo = Test volume in litres
The calculations (Refer Appendix 1) indicate that the 14”pipeline has pressure / temperature sensitivity of E = 203.4 X 10° Kpa (B31.3) Y , dul
3.698 kg/cm2/°C (D = 14", t = 7.46 mm). : pa (B31.3) Young's modulus
Temperatures shall be measured at more than one point in order for tests to be accepted or rejected based H = 0.3 Poisson ratio
on this correlation. % = compressibility of water = 0.453X10° reciprocal Kpa
9.2 Excess pressure bleed facility will be provided. Any drained off water will be collected and measured and ~AV/AP = Vo[D/tX0.04473 + 4.53]107 L/Kpa
correlated against the volume/pressure relationships (Refer Appendix 1). Viomae m® = Vo100 [D/AX 0.04473 +4.53 ] 10° m¥bar for Voin m?
9.3 The volume / pressure sensitivity will be calculated for the test section when the “as-built” length is known. _ )
The theoretical slope will be plotted on the P/V chart and the allowable air content of 0.2% will be marked = V0/101.9716 [D/tX 0.04473+4.53 ]L/Kg/cm
on the chart before the test commences. AV = Vo (m3)[D/t X0.04473 +4.53] X107 litres
9.4 Dewatering: The pipeline will be dewatered by driving poly pigs (two numbers) with compressed air. AP barg
Generally these will be the same poly pigs used to introduce the fill water. Additional pigs will be run until
the amount of water collected ahead of the pig is less than n/10 litres or 1.4 litres, where n = line diameter
in inches or to the satisfaction of FPT/PMC.
APPENDIX 2
10.0 DOCUMENT
Prior to hydro test operations Contractor shall submit actual calculations for filled volumes, calibration ) ! o .
certificates of equipment etc. Upon successful completion of the test, the hydro test package will be signed off If Vt is the volume of the section to be tested, a controlled volume Ve is withdrawn. The result is a drop of
by Contractor & FPT/PMC pressure, AP1, measured with the deadweight tester.
11.0 SAFETY The drop in the theoretical pressure, APO, corresponding to the volume of water extracted Ve is
Following recommendations for safety of the test personnel and general public shall be adhered to during the APO - Ve * 1000
hydrostatic test. Vm A)
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Where:

APO

Vit

If AP1/APOQ is less than 0.95 the amount of air is significant and there is reason to reject the test. Contractor must

Decrease in pressure in barg

Controlled quantity of water (in litres) withdrawn (theoretical)
Geometric volume of test section (m®)

Nominal inside radius of pipe (mm)

Nominal wall thickness of pipe (mm)

Water compressibility, bar' x 10, see Appendix 1

take all measures to ensure that filling the test section is improved until a ratio of AP1/APO greater than 0.95 is

attained.

Acceptance criteria for Stabilization

0.95 < AP1/APO < 1.06

Calculations for stabilization or residual air check shall be done at the end of stabilization period and also at the

end of strength test (before commencing leak test).

Project Title
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APPENDIX 3
Pft = PO+AP
Where :
Pft = Theoretical final pressure (bars)
PO = Observed initial pressure (bars)
AP = Pressure correction (bars) as determined by the following formula:
(B) (AT) + (1000) (AV)
AP = Vit
(0.89 x rle + A)

AT = Water temperature variation at the beginning and end of testing
AV = Volume of water in litres added to the test section during tightness test (bled volume is negative)
Vt = Geometric volume of test section in (m3)
r = Nominal inside radius of pipe in mm
e = Nominal pipe thickness in mm

= Water compressibility coefficient in million bars at the average temperature levels recorded during the
test
B = Water thermal expansion coefficient at the average pressure and temperature levels recorded during

the test, expressed per million °C. See Appendix I

Acceptance criteria for leak test

When hourly volume change of test section during leak test AV as mentioned above divided by period of test (in
hours) does not exceed Vt / 3,000,000 then leakage test is considered to be acceptable

AVitime < Vt/3000000

Where time is in hours

Project Title Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)
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ATTACHMENT 1 : Calculation Factor "A" in Bar-1 x 10-6 (COMPRESSIBILITY CHART FOR WATER)
Bars/°C 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 35
1-10 49.51 | 48.84 | 48.28 | 47.82 | 47.26 | 46.80 | 46.45 | 46.14 | 45.84 | 45.53 | 45.24 | 44.95 | 44.64 | 44.40 | 44.13 | 43.83 | 43.60 | 43.37
10-20 49.35 | 48.74 | 48.13 | 47.62 | 47.11 | 46.70 | 46.29 | 46.00 | 45.68 | 45.38 | 45.11 | 44.80 | 44.53 | 44.26 | 44.00 | 43.74 | 43.50 | 43.29
20-30 49.15 | 48.54 | 48.03 | 47.52 | 47.01 | 46.60 | 46.19 | 45.89 | 45.58 | 45.28 | 44.98 | 44.68 | 44.40 | 44.08 | 43.84 | 43.63 | 43.40 | 43.18
30-40 49.05 | 48.44 | 47.93 | 47.42 | 46.91 | 46.50 | 46.09 | 45.78 | 45.48 | 45.17 | 44.84 | 44.62 | 44.33 | 44.07 | 43.80 | 43.53 | 43.32 | 43.13
40-50 48.95 | 48.33 | 47.72 | 47.21 | 46.80 | 46.40 | 45.99 | 45.58 | 45.28 | 44.97 | 44.70 | 44.41 | 44.14 | 43.89 | 43.62 | 43.41 | 43.20 | 43.00
50-60 48.84 | 48.23 | 47.62 | 47.11 | 46.60 | 46.19 | 45.78 | 45.48 | 45.17 | 44.87 | 44.50 | 44.28 | 44.00 | 43.72 | 43.46 | 43.21 | 42.98 | 42.74
60-70 48.64 | 48.03 | 47.52 | 47.01 | 46.50 | 46.09 | 45.68 | 45.38 | 45.07 | 44.77 | 44.51 | 44.21 | 43.93 | 43.62 | 43.42 | 43.17 | 42.91 | 42.70
70-80 48.54 | 47.93 | 47.42 | 46.91 | 46.40 | 45.99 | 45.58 | 45.17 | 44.87 | 44.56 | 44.27 | 43.98 | 43.71 | 43.43 | 43.18 | 42.91 | 42.71 | 42.52
80-90 48.44 | 47.82 | 47.21 | 46.70 | 46.29 | 45.89 | 45.48 | 45.07 | 44.77 | 44.46 | 44.18 | 43.86 | 43.60 | 43.30 | 43.05 | 42.78 | 42.56 | 42.23
90-100 48.33 | 47.72 | 47.11 | 46.60 | 46.19 | 45.79 | 45.38 | 44.97 | 44.66 | 44.15 | 43.05 | 43.80 | 43.53 | 43.27 | 43.00 | 42.74 | 42.50 | 42.21
100-110 48.23 | 47.62 | 47.01 | 46.50 | 46.09 | 45.68 | 45.28 | 44.87 | 44.56 | 44.26 | 43.95 | 43.70 | 43.43 | 43.18 | 42.90 | 42.65 | 42.43 | 42.20
110-120 48.13 | 47.52 | 46.91 | 46.40 | 45.99 | 45.58 | 45.17 | 44.77 | 44.46 | 44.15 | 43.87 | 43.53 | 43.27 | 43.00 | 42.72 | 42.48 | 42.23 | 42.00
120-130 48.03 | 47.42 | 46.80 | 46.29 | 45.89 | 45.48 | 45.07 | 44.66 | 44.36 | 44.05 | 43.96 | 43.48 | 43.19 | 42.90 | 42.69 | 42.40 | 42.18 | 41.92
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ATTACHMENT 2 : Calculation Factor "B" in (0C)-1 x 10-6 (DIFFERENTIAL COEFFICIENT OF EXPANSION CHART)
B;"(r;s’ 25 | 35| 45556575 |8.5]9.5 [10.5|115 [12.5[13.5 [14.5 [15.5 | 16.5 |17.5 | 18.5 | 19.5 | 20.5 | 21.5 | 22.5 | 23.5 | 24.5 | 25.5 | 26.5 |27.5 |28.5 | 29.5| 30.5 | 31.5 | 325 | 335 [ 345 [ 355
1 -67 | 49| -32|-15 | +1 | +17 |+32 |+46 | +60 | +74 |+88 |+101 |+114 |+126 |+138 |+150 |+161 |+172 |+183 [+194 |+204 [+214 [+224 |+234 |+243 |+252 |+260 | +268| +276 | +283 | +290 | +296 | +302 | +308
10 | -64 | -46 | 29 [-12 | +4 | +19 |+34 |+48 | +62 | +76 [+89 |+102 |+115 |+127 |+139 |+151 |+162 |+174 |+185 |+195 |+205 |+215 | +226 |+235 |+244 |+253 |+261 | +269| +277 | +284 | +291 | +297 | +303 | +309
20 -61 | 43 | -26 |-10 | +6 | +21 |+36 |+50 | +64 | +78 |+91 |+104 |+117 |+129 |+141 |+153 |+164 |+175 |+186 |+196 |+206 [+216 [+227 |+236 |+245 |+254 |+262 | +270| +278 | +285 | +292 | +298 | +304 | +310
30 | -58 | 40| -23[-7 |+8 |+23 |+38 |+53 [ +67 | +80 [+93 |+106 |+118 |+130 |+142 |+154 |+165 |+176 |+187 |+198 |+207 |+217 |+228 |+237 |+246 |+255 |+263 | +271| +279 | +286 | +293 | +299 | +305 | +311
40 -54 | 37 | 21| -5 |+11| +26 |+41 |+55 | +69 | +82 |+95 |+108 |+120 |+132 |+144 |+155 |+166 |+177 |+188 [+199 |+208 [+218 [+229 |+238 |+247 |+256 |+264 | +272| +280 | +287 | +294 | +300 | +306 | +312
50 | -51 | -34|-18)-2 |+13)+28 |+43 |+57 [+71 | +84 [+97 |+110 |+122 |+134 |+146 |+157 |+168 |+179 | +189 |+201 |+209 |+219 |+230 |+239 |+248 |+257 |+265 | +273| +281 | +288 | +295 | +301 | +307 | +313
60 -48 | -31 | -15 | +1 |+16 | +31 |+45 |+59 | +73 | +86 |+99 |+112 |+124 |+136 |+147 |+158 |+169 |+180 |+190 |+202 |+210 [+220 [+231 |+240 |+249 |+258 | +266 | +274| +282 | +289 | +296 | +302 | +308 | +314
70 -45 | -28 | -12 | +4 |+19 | +34 |+48 |+62 | +75 | +88 [+101|+113 |+125 |+137 |+148 |+159 |+170 |+181 |+191 [+203 |+211 [+221 [+232 |+241 |+250 |+259 |+267 | +275| +283 | +290 | +297 | +303 | +309 | +315
80 -42 | 25| 9 | +6 |+21| +36 |+50 |+64 | +78 | +91 [103|+115 [+127 |+139 |+150 |+161 |+172 |+182 |+192 |+204 |+212 [+222 [+233 |+242 |+251 |+260 |+268 | +276| +284 | +291 | +298 | +304 | +310 | +316
90 -39 | 22| -6 | +9 |+24 | +39 |+53 |+67 | +80 | +93 [105|+117 |+129 |+141 |+152 |+163 |+174 |+184 |+194 [+205 |+213 [+223 [+234 |+243 |+252 |+261 |+269 | +277| +285 | +292 | +299 | +305 | +311 | +317
100 | 36 | 19| -4 |+11]+26 | +41 |+55 [+69 | +82 [ +95 }107]+119 |+131 |+142 | +155 |+164 |+175 | +186 |+196 +206 |+214 |+224 [+235 [+244 |+253 [+262 [+270 [ +278| +286 [ +203 | +300 | +306 | +312 | +318
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ATTACHMENT 3 : HYDROSTATIC TEST RECORD
Page 1 0of 2

Re-Route Fuel Pipeline On Overlapping Area Of Airport Rail Link Project HYDROSTATIC TEST RECORD

TEST SECTION NO. (1)

PIPING SERVICE SYSTEM
METHOD OF TEST
AMBIENT TEMPERATURE
DESIGN PRESSURE

DATE OF TEST
TEST MEDIUM SOURCE COMPOSITION
TEST MEDIUM TEMPERATURE
TEST PRESSURE

(2) Line Numbers Origin Destination Drawing No. ISO
No.

TEST INSTRUMENTATION AND TEST RECORDS

TEST CALIBRATION READINGS THROUGH TEST PERIOD REMARKS
INSTRUMENT DATE
DESCRIPTION TIME PRESS. TEMP. LEAKS
AND RANGE
1 2 311 2 3 1 2 3
DESCRIBE: FILL PUMP LITRESMIN MAX
PRESSURE PUMP LITRES/MIN

MAXIMUM PRESSURE
DEADWEIGHT TESTER

LITRES/MIN AT MAX

TEST HEADERS AND BLINDS
EQUIPMENT INCLUDED IN TEST EQUIPMENT EXCLUDED - SHOP TESTED
TAG NO. DESCRIPTION REMARKS TAG NO. DESCRIPTION REMARKS
Record By : INDEX Witness By : FPT/PMC
Date : Date :

Project Title Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)

Revision : 1
INF INDEX PIPELINE HYDROSTATIC TEST PROCEDURE Page No. 16 of 26
Page 2 of 2
TEST LOCATION DATE :
PUMP CALIBRATION Pump1.......... L/STROKE
Pump 2........... L/STROKE
TIME STROKES PRESSURE ADDED COMMENTS
Bar VOLUME (L,
Pump 1 Pump 2 (Barg) ©
QUARK COMET TOTAL
RECORD BY : INDEX WITNESS BY : FPT/PMC
DATE : DATE :

Project Title Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)
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ATTACHMENT 4 :

TEST SECTION

DATE

Page 1 of 1
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ATTACHMENT 5 : LEAK AND STRENGTH PROOF TEST REPORT

TIME

PROBE NO. 1

PROBE NO. 2

PROBE NO. 3

AVERAGE

AMBIENT Pipe Skin Temp

HOURS

MV

°C

MV °C

MV

°C

°C

°C °C

0000

0030

0100

0130

0200

0230

0300

0330

0400

0430

0500

0530

00

30

100

2130

2200

2230

2300

2330

2400

RECORD BY:

Project Title

INDEX

WITNESS BY :

(FPT/PMC)

Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)

Page 1 0of 2
Re-Route Fuel Pipeline On Overlapping Area Of Airport Rail Link Project LEAK AND STRENGTH PROOFTEST REPORT
DEPARTMENT CONDUCTING TEST REPORT DATE
[J NEW CONSTRUCTION [J EXISTING FACILITY [0 sToCKPIPE
REASON FOR TEST:
1. LOCATION:
[0 Compressor Station O Meter Station O Pipeline 0o A"
(No. 0 "s"
[ Gas Piping (Name ) Milepost to
[0 Oil/water Piping Station to
DRAWING REFERENCES:
2. PIPE DATA AND TEST PRESSURE REQUIREMENTS
a. Size b. Wall c. Spec d. Material e. Min. Test f. Min. Test g. Footage
Pressure Time Tested
Columns a. through f. needs to be completed and approved prior to test.
3. TEST MEDIUM INFORMATION
[0 water [J Natural Gas [ Nitrogen [J Other:
If water is to be used, the following must be completed:
Source Sample Analysis
Agency How to be
Consulted Disposed,
ENGINEERING
APPROVAL BY: DATE:
4. TEST INSTRUMENTS AND EQUIPMENT:
Type Make Range Serial No. Date Last Calibrated
Pressure Recorder
Temperature Recorder
Dead Weight Tester
Others
Project Title Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)
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PMC-CSC  CONTRACTOR

FPT

Usen vuduiunarie Fia

Document No.
RFPT-PR-D-2022.01-200-003

Re-Route Fuel Pipeline On Overlapping Area Of Airport Rail Link

Project

LEAK AND STRENGTH PROOF TEST REPORT

5. PROFILE DATA:

ELEVATION PRESSURING LOCATION OF
POINT
DEAD WEIGHT TESTER
Survey Station
Elevation
6. FIELD TEST PRESSURE DATA:
Date of Test Time Test Began Date & Time Test Ended Weather:

1 2 3. 4 5. 6. 1 2 3. 4 5. 6.
Clock Press. Min. Max. Amb. Water || Clock Press. Min. Max. Amb. Water
Time Point Press. @ Press. @ Temp. Temp. Time Point Press. Press. Temp. Temp.

(kPag) Max. Elev. | Min. Elev. o o (kPag) | @ Max. @ Min. . .
(kPag) (kPag) (©) (©) Elev. Elev. (°C) (°C)

(kPag) (kPag)

Enter in column 2, hourly, the pressure reading from the dead weight tester.

elevation information is available.

Columns 3 and 4 data may be calculated if accurate

For mainline pipeline, furnish a field profile sketch recording the pipeline length tested and the elevations and pressures at high and low
elevations. Existing bench marks & survey monuments shall be referenced in the test section.

For compressor station pipeline, furnish a field sketch if test layout differs from reference drawings.

If pipeline fails under test, a failure report detailing time, location, cause and nature of failure, etc. shall be prepared.

Temperature and pressure recorder charts and gage calibration charts are to be attached to the original of this report together with the

water analysis if such a test was necessary.

TEST PERFORMED BY:

[0 FPT/PMC (INSPECT),

[J INDEX  (RECORD)

Signature of Representatives

By:

By:

Date :

Date :

Project Title

Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)

Revision : 1
INF INDEX PIPELINE HYDROSTATIC TEST PROCEDURE Page No. 20 of 26
ATTACHMENT 6 : CALCULATION OF STABILIZATION EVALUATION
Project Time
Location Date
Title :
ITEM DESCRIPTION SYMBOL UNIT DATA REMARK
PIPE DATA Length L. m.
Outside pipe diameter OD. mm.
Inside pipe diameter ID. mm.
Volume of test section per meter Vilm m®/m
Total volume of test section Vit m?
Radial of internal section r mm.
Nominal wall thickness e mm.
PRESSURE Pressure in the pipe ( start of holding ) P1 Bar
Pressure in the pipe ( end of holding ) P2 Bar
Average pressure Pavg. Bar
Difference pressure ( P1-P2 ) AP1 Bar
TEMPERATURE | Water temperature ( start to holding ) T °C
(ST1+8T2+ST3+ST4)/4
Water temperature ( end of holding ) T2 °C
(ST1+ST2+ST3+ST4)/4
Average temperature Tavg. °C
VOLUME Controlled quantity of water withdrawn Ve Litre
VARIABLE Theoretical drop in Pressure APO Bar
CALCULATED
TEST MANAGER : WITNESS BY: FPT/PMC
DATE DATE
Project Title Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)
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PMC.CSC / CONTRACTOR FPT Document No,
m m = USUNn vuduwiunaernie $ria RFPT-PR-D-2022.01-200-003
——— ¥ e TR T Revision 1
INF INDEX PIPELINE HYDROSTATIC TEST PROCEDURE Page No. 21 of 26
ATTACHMENT 7 : CALCULATION OF LEAK TEST
Project Time
Location Date
Title :
ITEM DESCRIPTION SYMBOL UNIT DATA REMARK
PIPE DATA Length L m.
Outside pipe diameter OD. mm.
Inside pipe diameter ID. mm.
Volume of test section per meter Vilm m®/m
Total volume of test section Vit m?
Radial of internal section r mm.
Nominal wall thickness e mm.
PRESSURE Pressure in the pipe ( start of holding or P1 Bar
leak test )
Pressure in the pipe ( end of holding or leak P2 Bar
test)
Average pressure Pavg. Bar
Difference pressure ( P1-P2) AP1 Bar
TEMPERATURE | Water temperature ( start to holding ) ™ °C
(ST1+8T2+ST3)/3
Water temperature ( end of holding ) T2 °C
(ST1+ST2+ST3)/3
Average temperature Tavg. °C
Difference temperature (T1-T2) AT °C
COEFFICIENT Compressibility coefficient ( see table ) A bar'x10®
Expansion coefficient ( see table ) B C'x10°
VARIABLE Volume of water added or bled during hold AV Liter
CALCULATED Period (Volume change of test section)
TEST MANAGER : WITNESS BY: (FPT/PMC)
DATE DATE
Project Title Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)
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INF INDEX PIPELINE HYDROSTATIC TEST PROCEDURE Page No. : 23 of 26
ATTACHMENT 9 : TIME CHART FOR PRE-HYDROSTATIC TEST
125.0% DP 95.87
110.0 % DP 84.37
© |70.0% DP 53.69
o«
ES
[T}
o
2
4 |37.5% DP 28.76
o
a.
2-3 BARG TIME
A B C D E F
_— 30 30 2 30 L 30 AT 15 H
R Minute | Minute |Hours Minute Minute UrS Minute QUFs -2 Hours
A = STABILIZATION
B = KEEP PRESSURE
Cc = KEEP PRESSURE
D = STRENGTH TEST
E = LEAKTEST
F = DEPRESSURIZE
Project Title Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)
PMCCSC ~ / CONTRACTOR Document No.
CfO “m QLPT yEan yuduwunrio $1in RFPT-PR-D-2022.01-200-003
Wbl lsSsS Revision o1
INF INDEX PIPELINE HYDROSTATIC TEST PROCEDURE Page No. : 24 of 26

ATTACHMENT 10 : HYDROTEST FLOW CHAT

Project Title -

Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)
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ATTACHMENT 11 : SCHEMATIC LAYOUT PRE-HYDROTESTING PIPELINE

TANK TRUCK

]

To bran

Pressure Gauge

Vent

Breok Tank 1m®

Pressure

Fill Pump

Flow Meter

&)

Temp.

S

Pressure Recorder

))

Header

PRE-TEST

Pump Discharge
alve

( ( New Pipeline

Header %
ve

Drain

Project Title

Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)
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ATTACHMENT 12 : SCHEMATIC LAYOUT FOR PIPELINE HYDROTEST

TEST CABIN
PRESSSURE PRESSSURE
GAUGE D
TEMP, RECORDER

BREM TANK 1 it

>

Header

RECEIVER

Header

/ I
I New Pipelinef L

LAUNCHER

Project Title

Re-route Fuel Pipeline on Overlapping Area of Airport Rail Link Project (RFPT)
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PAGE 1 0F 1

MATERIAL SAFETY DATA SHEET - BENTONIL® GTC

STATEMENT OF HAZARDOUS NATURE

Not classified as hazardous according to criteria of WorkSafe First Aid
Australia. Swallowed:
Give a glass of water and consult a Doctor.
COMPANY DETAILS Eyes
Company: Std-Chemie Australia Pty Ltd Wash eyes immediately with plenty of water. Seek medical advice.
ABN. 55069 335208 ]
Address 12 Peachtree Road Penrith NSW 2750 Skin:
Phone 612 4732 1421 Wash skin thoroughly with soap and water.
Fax 6124732 1678 fihaked:
IDENTIFICATION Leave contaminated area. Wash mouth and throat with water.
First Aid Facilities:
Product Name : Bentonil® GTC Exe weish, Fropti wello.
UN Number : None Allocated Advice to Doctor:
Dangerous Goods Class : None Allocated Treat symptomatically.
Subsidiary Risk - None Allocated = —
Hazchem Code - None Allocated PRECAUTIONS FOR USE
Poisons Schedule Nqnle Allqcated Exposure Standards:
Use - Drilling Aid Na value assigned for this specific material by Work Safe Australia
: inti : Engineering Controls:

Phiysical Descrpuoo! Froperiies No special ventilation requirement.
Appearance - Brown powder Personal Protection:
Boiling Point - NA Avoid contact with skin and eyes.
Vapolur Press_ure Not Available Flammability:
Specific Gravity 126 glem3 Not flammable or combustible.
Flashpoint - Not Flammable
Flammability Limits Not Flammable TR o T
Solubility Limits - Insoluble in water ‘ SAFE HANDLING INFORMATION

) Storage and Transport:
Other Properties: Keep containers closed.

; . ; Spills and Disposal:

Cormsn{eness ; Non corroswel To contain spillage, sweep up and absorb on sand or similar
pH (undiluted) :9 1o 10.5 solution 5g/100mi water absorbing material, such as vermiculite and collect in drums.

Residues may be flushed away with water. Slippery when wet.
Ingredients

All hazardous substances as defined by the NOHSC Code 10005 are listed by
chemical name and CAS Mo. Other ingredients which are determined to be non-
hazardous are listed by generic name or as non hazardous ingredients.

Fire/Explosion Hazard
None.

Other Information

Chemical Name: CAS No: Proportion:
Sodium bentonite
Free crystalline silica in fine dust 14808-60-7 <2%
Fine dust <7.1 micron <5%
Breathahle content of crystalline silica <0.10%
HEALTH HAZARD INFORMATION \
Health effects
Acute: — This MSDS is valid far five years from date of isste but readers should contact
Swallowed : Harmful. May cause vomiting, nausea Sud-Chiermie Ausiialia Pty Lid io ensure that this is the iatest issue. As per the
Eye : Moderate to severe irritant. WorkSale Guidance Note NOHSC 3017, each user stould review the infarmation
Skin - Slight irritant. in the specific context of the imtended applicalion.
Inhaled: : Avoid inhalation mild irritant. e PR AN
Chronic: ISSUE DATE: FEBRUARY 2002

Prdonged contact may cause a reaction to sensitive skin.
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EMERGENCY RESPONSE PROCEDURE

1. Scope

Emergency Response Procedure (ERP) is developed to enable an effective response to the
emergency situations during execution of the project. The basic goals of emergency response are as follows:

- Minimize injury to personnel.
- Minimize damage to property and environment.

This ERP applies to all personnel involved during project execution and covers all the construction
sites of the project.

2. Definitions

Project Reroute fuel Pipeline on Overlapping area of Airport Rail Link (RFPT)
OWNER Fuel Pipeline Transportation Limited

PMC Infinity service

Contractor Index International Group Pubic Company Limited.

Subcontractor CCS Corporation Co., Ltd.

SHE Safety, Health and Environment

Employees All persons employed by Contractor under a contract of Employment,

including staff and contract staff.

ERT Emergency Response Team
ERP Emergency Response Procedure
PPE Personnel Protective Equipment

3. SHE Roles and Responsibilities
3.1 Project Manager
The Project Manager shall have, as a minimum, the following responsibilities:

- Assign adequate resources to ensure the implementation of Emergency Response
Procedure.

- Supervise the implementation of Emergency Response Procedure.
- Lead the Emergency Response Team.
- Take part in the investigations of serious and major accident.

3.2 SHE Manager

The SHE Manager, who normally reports to Project Manager, shall have, as a minimum, the
following responsibilities:

- Be responsible for the implementation of Emergency Response Procedure.
- Ensure the continuous development of this procedure.

- Assign emergency trainings and drills in accordance with the requirements.

Project Title Reroute Fuel Pipeline on Overlapping Area of Airport Rail Link (RFPT)

PMC-CSC / CONTRACTOR FPT Document No.
i3 b 10 7 RFPT-PR-A-2022.01-200-007
m <IIIIIEI> S USUN VUSIDUUAIING 9300 —
Revision : 0
INF INDEX EMERGENCY RESPONSE PROCEDURE PageNo. : 5 of 11

3.3 SHE Supervisor

The SHE Supervisor, who reports to SHE Manager, shall have, as a minimum, the following
responsibilities:

- Publicize this procedure to all relevant personnel/parties to ensure effective implementation.
- Organize emergency trainings and drills in accordance with the requirements.

- Arrange for medical treatment as required, in the case of injury or illness including
transportation to a doctor or hospital as necessary.

- Carry out regular inspections of the work place to ensure a safe and healthy environment.
3.4 SHE Officer

The SHE Officer who reports to SHE Supervisor, shall have, as a minimum, the following
responsibilities:

- Ensure that all employees work in a safe manner and use all protective devices.

- Report all accidents immediately and advise management on how to prevent similar
accidents in the future.

- Ensure that new employees understand, and comply with the Emergency Response
Procedure and its courses of action.

3.5 Employee

The employee, who reports to Contractor, shall have, as a minimum, the following
responsibilities:

- Assign adequate resources to ensure the implementation of Emergency Response
Procedure.

- Consult and cooperate with Contractor personnel to ensure ERP implemented and a safe
working environment is maintained.

- Comply with any safety instructions given by the Contractor’'s Management Team.

- Report any injury sustained or damage caused by employees immediately to Contractor.

4. Resources
4.1 Manpower Resource

Manpower Resource engaged in the emergency response management shall include the
following:

- Complete the roll call accountability checklist (Attachment A) to identify that all people are
accounted for.

- Emergency Response Team, including Project Manager, SHE Manager, SHE Supervisor,
SHE Officers.

- First Aiders.
4.2 Equipment and Materials Resource

Equipment and materials resources are shown in the Table 1 in accordance with different
kinds of the emergencies:

Project Title . Reroute Fuel Pipeline on Overlapping Area of Airport Rail Link (RFPT)
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Table 1 Equipment and Material Requirement Sheet

Emergency Equipment and Material
Category
Fire communication equipment, fire extinguishers, PPE, sand, shovel, alarm, safety sign
Road Traffic communication equipment, PPE, traffic cone, warning sign
Accident
Medical Injuries medical equipment, first aid kit, PPE, emergency vehicle
Spills communication equipment, absorbent material, clean-up material, PPE, sand,

shovel, sandbag, traffic cone, safety barriers, fecal suction truck

Evacuation communication equipment, PPE, alarm, safety sign
Camp Food, edible oil, water and flashlight
Medicine First aid medicine, common medicine

4.3 Financial Resource

Adequate financial resources shall be assigned to ensure the implementation of Emergency
Response Procedure.

5. Executions
5.1 Evacuation

In the emergencies that the personnel lives are in the unsafe condition, such as the fire which
is out of control or whenever gas testing indicates that a hazardous condition exists that could endanger
workers, Contractor and his subcontractors shall organize the emergency evacuation as soon as possible to
ensure the safety of the project personnel.

The emergency evacuation includes the construction site evacuation and site office
evacuation.

5.1.1 Construction Site Evacuation
The construction site evacuation shall comply with the following steps:

- The personnel on construction site will be notified of the evacuation by the sound of
the alarm or by verbal instruction. Only the Contractor safety management personnel have the authority to
organize the evacuation.

- All the personnel must leave the construction site to the Muster Point immediately if
the alarm is activated or if directed to do so by safety management personnel.

- Once assembled, safety management personnel will account for all the personnel in
order to ensure whether anyone is missing or possibly still inside the building.

- Safe management personnel shall inform local emergency services if necessary.

- SHE Supervisor should be the commander who should direct all the personnel to
escape from the danger location as soon as possible. SHE Manager will assist the SHE Supervisor to execute
the evacuation.

- All the personnel shall not go back to the construction site until the safety
management personnel have given the all-clear.
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5.1.2 Site Office Evacuation
The site office evacuation shall comply with the following steps:

- The personnel at the site office will be notified of the evacuation by the sound of the
alarm or by verbal instruction. Only the Contractor safety management personnel have the authority to
organize the evacuation.

- All the personnel must leave the site office to the muster point immediately if the
alarm is activated or if directed to do so by safety management personnel.

- All the personnel should exit the site office building through the nearest safe exit
orderly. If the nearest exit is obstructed by smoke, fire or other hazards, proceed to an alternate exit.

- Once assembled, safety management personnel will account for all the personnel in
order to ensure whether anyone is missing or possibly still inside the building.

- Safe management personnel shall inform local emergency services if necessary.

- Project Manager should be the commander who should direct all the personnel to
escape from the danger location as soon as possible. SHE manager will assist the project manager to execute
the evacuation.

- All the personnel shall not go back to the site office until the safety management
personnel have given the all-clear.

5.2 Emergency Response Process

When an emergency event occurs effective actions will be taken to resolve the emergency
situation according to the severity of the emergency. The Communicating & Reporting an Emergency for
Reroute Fuel Pipeline on Overlapping Area of Airport Rail Link (RFPT) is shown as Fig 1 and Safety Health
and Environmental Organization Chart for Reroute Fuel Pipeline on Overlapping Area of Airport Rail Link
(RFPT) is shown as Fig 2.
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Fig 1: Communicating & Reporting an Emergency
for Reroute Fuel Pipeline on Overlapping Area of Airport Rail Link (RFPT)
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Fig 2: Safety Health and Environmental Organization Chart
for Reroute Fuel Pipeline on Overlapping Area of Airport Rail Link (RFPT)

SAFETY HEALTH AND ENVIRONMENT ORGANIZATION CHART

SHE MANAGER

ANHL [W1E1A

Tel.0989642336

SAFETY LEADER
AMSUINE 914

Tel.0945593146

SAFETY
A lostuan
Tel.0637828482

6. Attachments

- ATTACHMENT A: Roll call/accountability checklist

SAFETY
AMANTY AUy

Tel. 0982468907

- ATTACHMENT B: Key Personnel Contact List
- ATTACHMENT C: Public Rations Contact List
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Attachment A - Roll call/accountability checklist

ATTACHMENT A ROLL CALL/ACCOUNTABILITY CHECKLIST

1. Supervisor/team leaders complete the roll call accountability checklist and identify that all people are
accounted for

Yes No

Comments:

2. Supervisor/team leaders provided his checklist to the assembly point co-ordinator

Yes No

Comments:

3. Supervisor/team leaders remained in the assembly point and kept their personnel assembled by group
waiting for further instructions

Yes No

Comments:

4. Supervisor/team leaders in conjunction with the assembly point coordinator took action for all personnel not
accounted for

Yes No

Comments:

5. The assembly point co-ordinator reported information on accountability to the Bechtel SHE representative

Yes No

Comments:

6. The site emergency response team was activated

Yes No N/A

Comments:

7. Supervisor/team leaders personnel cooperated with the assembly point coordinator

Yes No

Comments:

8. The assembly point coordinator and in conjunction with the ERT, SCM and SHE conducted a formal
debriefing on the emergency evacuation

Yes No

Comments:

9. Additional training will be provided and the guidelines for emergency evacuations will be

Yes No N/A

Comments:

Project Title :  Reroute Fuel Pipeline on Overlapping Area of Airport Rail Link (RFPT)
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Attachment B - Key Personnel Contract List

Position Name Phone No.

INDEX Project Management

Project Manager Mr.Sathaporn Napapayaksiri 0817727774
Contract Manager Mr.Sittinech Vangwan 086 319 8245
SHE Manager Mr.Soom Khaolad 098 964 2336
Environmental Specialist Miss.Benjamaphon Sooksaikeeratikul 095 375 4942

PMC Communication Project Management

Project Manager Mr.Kamthon Raksantinsanti 097 236 4947

SHE Manager Mr.Phichet Sonthithong 089 806 2069

Attachment C - Public Relations Contact List

1. Hospital

Name Location Telephone Number
Vichaiyut Hospital RAMA 6 Rd, Sub district Samsen District Dusit 02 265 7777

Bangkok 1669

2. Fire Department

Name Location Telephone Number
Dusit Fire station Dusit fire station Dusit District 02 241 4063

199

3. Police Station

Name Location Telephone Number
Bang-sue police station Bang Sue, Dusit 02 241 5043
Bankok 191

Project Title :  Reroute Fuel Pipeline on Overlapping Area of Airport Rail Link (RFPT)
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Bangkok Insurance Public Company Limited

Quotation No. 82201-808-1
Type of Insurance :

Insured :

Project :

Project Site :

Beneficiary :

Period of Insurance :

Interest Insured :

Sum Insured :

Policy Sub-limit :

Insurance Quotation

Contractor All Risks and Third Party Liability Insurance

Fuel Pipeline Transportation Co., Ltd. (FPT) as the Employer and/or Index
International Group (Public) Company Limited. as Main Contractor and/or
all Sub-contractors and/or any and all contractors and subcontractors of any
tier of whatsoever nature whether named hereunder or not and/or
Consultants (for their onsite activities only), for their respective rights and
interests.

Rerouting Fuel Pipeline for the High-Speed Airport Rail Linking between
Three Airports Project

1% Phase : From Phrayathai to Bang Sue
2" Phase : From Bang Sue to Krang Krung Village

Fuel Pipeline Transportation Limited (FPT) as its interest may appear

From the project contract’s signing date (on May 20, 2022) until expiry of
project/contract estimated 12 months (until May 20, 2023), inclusive of 4
weeks Testing and commissioning, plus 12 months maintenance period.

Section | and Il — Contract Work

To indemnity the Insured against physical loss/destruction or damage to any
permanent and temporary works constructed, erected or in the course of
construction or erection in performance of the Contract and all other
property for which the insured contractors are responsible under the contract
whilst on the project site and subject to its value being included in the sum
insured (other than Constructional Plant and Equipment) whilst at the
Project Site, or elsewhere in the Territorial Limits.

Section Il — Third Party Legal Liability

To indemnify the Insured for legal liability arising out of death, or bodily
injury (including disease) to persons and/or loss of damage to property
arising out of; or in connection with or execution of the Insured’s Contract
and occurring during the period of insurance.

Section | and Il — Contract Work

Estimated Construction Value : THB 161,200,000.- (Excluding VAT)
Principal Existing Property : THB  3,000,000.-

Total Sum Insured : THB 164,200,000.-

Flood THB 40,000,000.- any one accident and in the aggregate
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Territorial Limits :

Deductible :

uSun nsviwus:nune MNN[ (VNBU)
Bangkok Insurance Public Company Limited
Section Il — Third Party Legal Liability

Combined Single Limit for Bodily Injury and Property Damage with amount
of THB 3,000,000.- any one accident and in aggregate during period of
insurance

All locations in Thailand to which materials or equipment are to be
delivered or stored or where work is to be carried out on the Insured’s
behalf, including inland transit

Section | and Il — Contract Work

Each and every loss and

For each claimant)

Special Clauses :

Horizontal Directional Drilling (HDD), 10% or minimum THB

Pipe Jacking or Micro Tunnelling 1,500,000.- whichever is the
Works, Underground Works, Subsidence, greater

Landslide, Collapse, Water Damage

Flood, Earthquake, Storm, Tempest, 10% or minimum THB
Hurricane, 1,500,000.- whichever is the

greater

Faulty Design, Defective Workmanship 10% or minimum THB
(LEG 2/96), Testing and Commissioning,  1,500,000.- whichever is the

Maintenance greater

Other Losses, During Erection 10% or minimum THB
500,000.- whichever is the
greater

Section 111 — Third Party Legal Liability

Bodily Injury Nil

Property Damage The first THB 250,000.-

Vibration, Removal or Weakening of 10% or minimum THB

Support, Underground Cable and Property  500,000.- whichever is the

greater

Section | and Il — Contract Work

1.
2.

50/50 Clause

Architects, Surveyors and Consulting Engineering’s Fees Clause
(Limit of Liability : THB 10,000,000.- any one accident and in
aggregate)

Automatic Reinstatement of Sum Insured Clause (Subject to
additional premium and terms to be agreed)

Cessation of Work Clause (3 months) and advised the Insurer within
30 days

Consequence of Defective Design, Workmanship, Materials (LEG
2/96) (Limit THB 50,000,000.- any one occurrence and in

aggregate)
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Bangkok Insurance Public Company Limited

o

Cover for Insured Contract Work Taken Over Clause (MR116)

7. Debris Removal Clause (Limit of Liability : THB 500,000.- any one

accident and THB 20,000,000.- in aggregate)

Escalation Clause (20% of contract work sum insured)

9. Expediting Expense Clause : Limit 20% of normal repair cost
included airfreight charges (not exceeding THB 30,000,000.- any
one occurrence and in aggregate)

10. Extended Maintenance Period (MR004) 12 months

11. Inland Transit Clause (land transit only) (all risks cover including
loading and unloading) (Limit of Liability : THB 20,000,000.- per
conveyance and THB 40,000,000.- in aggregate during the policy
period)

12. Off-Site Storage Clause (excluding property whilst in the course of
Marine transit) — (Limit of Liability : THB 20,000,000.- any one
accident THB 50,000,000.- and in aggregate)

13. Open Trenches, Pipes, Cables and Ducts (MR217), 500 m. any one
trench or any one loss event - (maximum 3 trenches)

14. Plans and Document Clause (Limit of Liability : THB 10,000,000.-
any one accident and in aggregate)

15. Public Authority Clause (Limit of Liability THB 10,000,000.- any
one accident and in aggregate)

16. Pipe Jacking or Micro-Tunnelling Clause

17. Riot and Strike Clause (MRO001) (Limit of Liabilily : THB
50,000,000.- any one accident and in aggregate)

18. Special Conditions for Horizontal Directional Drilling of Pipeline
Routes below Rivers, Railway Embankments, Streets, etc. (MR219)
(Limit of Liability : THB 30,000,000.- any one accident and in
aggregate)

19. Subsurface Structures (MR101) — 125%

20. Temporary Protection Clause (Limit of Liability : THB 20,000,000.-
any one accident and in aggregate)

21. Temporary Site Office and Equipment Clause (Limit of Liability :
10,000,000.- any one accident and in aggregate)

22. Cover loss or damage cause by flood

(Sub-limit : THB 40,000,000.- any one accident and in aggregate

Deductible : The first 10% of loss amount or minimum THB

1,500,000.- whichever is the greater

1o

Section 11 — Third Party Legal Liability

1. Cross Liability Clause (MR002)

2. Underground Cables or Pipelines and other Facilities of Third Party
(Limit of Liability : THB 3,000,000.- any one accident and in
aggregate) (MR102)

3. Sudden and Accident Seepage, Pollution and Contamination
(Limit of Liability : THB 1,000,000.- any one accident and THB
2,000,000.- in aggregate) (NMA1685)

4. Vibration, Removal or Weakening of Support Clause (MR120)
(Limit of Liability THB 3,000,000.- any one accident and in
aggregate)

5. Principal’s Employees and Representatives (Supervision Personnel)
regarded as Third Party
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Exclusions :

uSun nsviwus:nune MNN[ (VNBU)
Bangkok Insurance Public Company Limited

Tool of Trade Clause (Limit of Liability THB 500,000.- any one
accident and THB 3,000,000.- in aggregate)

Consequential Loss to Third Party (direct and 1% tier only)
— Excluding Employer’s Existing Property (Limit of Liability : THB
1,000,000.- any one accident and in aggregate)

Cover for Third Party Liability during Maintenance Period (12
months)

Applicable to All Sections

Lo

ok~ w

11.

12.
13.

14.
15.
16.

17.
. Primary Insurance Clause

©CoNoO~wWNE

10

11.

72 Hours Clause

Automatic Extension of Period of Insurance (3 months) subject to
additional premium and terms to be agreed

Change in Risk / Error and Omissions

Dewatering Clause

Fire Fighting and Extinguishment Costs (Limit of Liability THB
10,000,000.- any one accident and in aggregate)

Loss Notification Clause (45 days)

Nominated Loss Adjusters (McLarens, GATS, Crawford)
Preventative Measures Clause (Limit of Liability THB 5,000,000.-
any one accident and in aggregate)

Payment on Account

. Sue and Labour (Limit of Liability THB 5,000,000.- any one

accident and aggregate)

Waiver of Subrogation Clause (excluding Consultants,
Manufacturers and Suppliers)

Premium Payment in full within 45 days from binding cover date.
Special Conditions Concerning Safety Measures with respect to
precipitation, flood and inundation (MR110)

Special Conditions Concerning Fire-fighting Facilities and Fire
Safety on Construction Site (MR112)

Special Conditions Concerning Piling Foundation and Retaining
Wall Works (MR121)

Special Conditions Concerning Section (MR106) 500 m. any one
work face and 2 km. combined

Hot Work Permit Clause (Warranty)

Absolute Asbestos Exclusion

Communicable Disease Exclusion (LMA5397)
Sanction Limitation and Exclusion
Professional Liability Exclusion

Cyber Risk Exclusion

Full Nuclear Exclusion (NMA1975)

War and Terrorism Exclusion (NMAZ2919)
Electronic Data and Internet Exclusion Endorsement (NMA2915)
Radioactive Contamination Exclusion (CL370)
Political Risk Exclusion

Ex gratia payment
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Bangkok Insurance Public Company Limited

Additional Exclusions :

Choice of Law &
Jurisdiction :

Premium Rate :
Premium :
Stamp Duty 0.4% :

VAT 7% :
Total :

Subijectivities :

Quotation No. 82201-808-1
Date : May 19, 2022

Lo

All kinds of Contractor’s Plant and Equipment

2. Roads, Pavement, Drainage, Fence in the vicinity of the
Construction site

Exclude loss of or damage to Crops, Forests and Cultures (MR209)
Airside Liability and/or Aviation Liability Exclusion

Exclude Leak Search Cost (MR218) which this can cover subject to
the contractor ensure the quality of welding work subject to X-ray
welding checked at least 50% of welding points

(Limit of Liability : THB 3,000,000.- in aggregate)

ok w

Thailand Law, Thailand Jurisdiction
0.60% of Total Sum Insured THB

164,200,000.00 THB
THB
THB
THB

=

The above quotation is valid for 30 days from May 19, 2022.

2. No deterioration of loss prior to or as at binding date otherwise the
underwriting reserve the right to review the terms and conditions.

3. No underwriting information change prior to inception.
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Bangkok insurance Public Company Limited

25 NUUAATIA LI UR AN WATINT ATINNA 10120 Tel. 0 2285 8888
25 Sathon Tai Road, Thung Maha Mck, Sathon, Bangkok 10120 Fax 026102100

FuRsmstl wa. 2490
Established 1947

nriuuavil 0107536000625
Registration No. 0107536000625

CONTRACT WORKS INSURANCE POLICY

THE SCHEDULE

Policy No. :822-01441-201

Insured : As per attachment

Section [ Building and Civil Engineering Works

1 10 Contract Works (Permanent and Temporary Works, including
all Materials to be incorporaled therein)
|1 Materials or items supplied by the Principal

2 Construction Equipment

3 Construction Machinery and Stationary Plant

Sum Insured

As per attachment

I Contract Works, Construction Equipment
in respect of cach and every occurrence for loss or damage arising out of’
10 earthquake. storm, hurricane, cyclone, subsidence. landshide.collapse
any waler damage, tlood
1 any other cause
2 Construction Machincry
in respect of each and every occurrence for loss or damage arising out of
20 earthquake, storm, hurricane, cyclone, subsidence, landslide,
collapse, any water damage

the first
the first

the first
the first

4 Clearance of Debris {Limit of Indemnity) |
5 Architects', Surveyors'and Consulting Engineers' fees necessarily |

incurred by the insured with the consent of the Insurers in the |

reinstatement or replacement of the property insured by ltems 1,2

or 3 destroyed or damaged by any of the perils hereby insured apainst —— v

Total Sum Insured [ " _ .
Excesses

As per attachment

21 any other causc

Section 11 Machinery Erection

| Property to be erected [including Freight,Customs Duties and Dues,
and Costs of Ercction

2 Erection Machinery and Tools

3 Clearance of Debris
Total Sum [nsured

Sum Insured

Included in Item 1 (10) of Section 1

Not covered

Included in Item 4 of Section |

Included in Total Sum Insured of Section [

10 bodily injury/death
11 loss of or damage to property

Period of Insurance 365 Days

Excesses
I Property to beerected : inrespect of eachand every occurrence |
10 durning erection the first As per attachment
1T during testing the first "
2 Erection Machinery and Tools : in respect of each and every | B B
occurrence for loss or damage arising out of any cause the first i
Section Il Third Party Liability |
| Llrh.ll of mdc;nnllym respect of any one accident or series of accidents Combined Single Limit
arising out of one event -
10 for bodily injury/death o - Baht 3,000,000.00 -
Il forproperty damage - -
2 Total limit of indemnity under this policy Baht 3,000,000.00
Excesses
[n respect of each and every occurrence for R
the first As per attachment

the first

month/s maintenance

Section [ plus

Section 11 001/06/2022 - 31/05/2023 B plus 12 month/s maintenance
Section [{ plus month/s maintcnance
Premium  (Baht)

Scction T VAT Stamp Duty Total

Section 11 VAT Stamp Duty Total

Section 1M1 VAT Stamp Duty Total ——

In Witness whereol the undersigned being duly authorised by the [nsurers and or behalf of the Insurers has/have hereunto set hisitheir hand(s).| $13zoinauda

this __ 08th day of JUNE, 2022

)

Director

TU-4-402-51/101

Authorized Signature
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EET o0 &9

RE- ROUTE FUEL PIPELINE ON OVERLAPPING AREA OF AIRPORT RAIL LINK PROJECT (RFPT)

Bentonite and Mixer Usage
January 2024
A0 UN__HDD4.1 - 4.2

No. Date Fresh Water (ms) Bentonite (Ton) Liquid Polymer (L) Total (ma) Remark
1 23/1/2024 11,000 1 11,000 I lunnsiang
2 24/1/2024 11,000 1 11,000 Idlunasianz
3 25/1/2024 11,000 1 11,000 g lunnsiang
4 26/1/2024 11,000 1 11,000 Idlunasianz
5 31/1/2024 11,000 1 11,000 g lunnsiang
‘ 55,000 | — 5 55,000 {j
adile ﬁ%’;(‘m : asde Q"""W’—

(wngUseiand gUaw)

Mud man and Recycle
Tun 30 /1 / 2024

l

(UENBULAY WAL
SHE Manager
Jun 30/1 /2024

)




EET o0 &9

RE- ROUTE FUEL PIPELINE ON OVERLAPPING AREA OF AIRPORT RAIL LINK PROJECT (RFPT)
Bentonite and Mixer Usage
February 2024
A0 UN__HDD4.1 - 4.2

3 3
No. Date Fresh Water (m') Bentonite (Ton) Liquid Polymer (L) Total (m’) Remark
1 1/2/2024 11,000 1 11,000 1lunnaang
33,000 3 33,000
-l )
" 2
aste e asde Ow»&\’—]‘“'”’_
(wegUsyiml SUAL) (UENBULAY mﬁuz’]mm)
Y
Mud man and Recycle SHE Manager

fuft 29 /2/ 2024 Suft 29 /272024




EET 0 &

RE- ROUTE FUEL PIPELINE ON OVERLAPPING AREA OF AIRPORT RAIL LINK PROJECT (RFPT)
Bentonite and Mixer Usage
March 2024
#0TUA__HDD41 - 4.2

No.

8] 3
Date Fresh Water (m) Bentonite (Ton) Liquid Polymer (L) Total (m') Remark

3,

| o
== 5 \/\_9\
\th)'“ouw asde @”W
(WgUseiiand uaw) (WgNaUNAY WAUGUIE)
Mud man and Recycle SHE Manager

Suii 31 /3 / 2024 it 31 / 3/ 2024
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RE- ROUTE FUEL PIPELINE ON OVERLAPPING AREA OF AIRPORT RAIL LINK PROJECT (RFPT)
Bentonite and Mixer Usage
April 2024
#0TUA__HDD41 - 4.2

8] 3
No. Date Fresh Water (m) Bentonite (Ton) Liquid Polymer (L) Total (m') Remark
1
1) | 1 a L4 o

b UM

33,000

\ — 5 \/\_9 N
. “-;JC}X_ (A . p @W‘W
aq%a YD

(WgUseiand JUAw)
Mud man and Recycle
Jun 30 / 04 / 2024

(WgNBUNAY maughmm)
SHE Manager
Tui 30 /04 /2024
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RE- ROUTE FUEL PIPELINE ON OVERLAPPING AREA OF AIRPORT RAIL LINK PROJECT (RFPT)
Bentonite and Mixer Usage
May 2024
#0UA__HDD 3 - 4.1

No.

8] 3
Date Fresh Water (m) Bentonite (Ton) Liquid Polymer (L) Total (m') Remark

i)}
D
¢

%

\ - s
t—*—r‘-_-’
. LAY <
8970 \J\’—b{(‘ A9%8 @"‘”W
(weUszianl suaw) (wgnauLnY smaughmm)
Mud man and Recycle SHE Manager

it 31 / 05 / 2024 ufi 31/ 05 / 2024




EET 0 &

RE- ROUTE FUEL PIPELINE ON OVERLAPPING AREA OF AIRPORT RAIL LINK PROJECT (RFPT)
Bentonite and Mixer Usage
June 2024
#0TUA__HDD41 - 4.2

No.

8] 3
Date Fresh Water (m) Bentonite (Ton) Liquid Polymer (L) Total (m') Remark

TR A S O T v bR

| &
S < \/\_9\
~iV
! LO\-‘ = W
asde \th) N @‘M
(WgUseiiand uaw) (WgNaUNAY WAUGUIE)
Mud man and Recycle SHE Manager

Suhi 30 /6 / 2024 il 30 / 6 / 2024
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PAE ID No. 380019
Rev. 05/2022
Re-Certification

TECHNICAL SERVICE

CERTIFICATION OF NDT PERSONNEL AUTHORIZATION

THIS IS TO CERTIFY THAT

Mr.Pitipat Thongkam

Has met PAE Technical Service PCL established requirements in
NDT written practice for Qualification and Certification of
PAE NDT personnel (QCP-013) that in complied with
ASNT Recommended Practice SNT-TC-1A as

Method & Level Issue Date Expiration Date F

Magnetic Particle Testing Level 2 1 August 2022 31 July 2025
Radiographic Testing Level 2 16 August 2022 15 August 2025
Ultrasonic Thickness Measurement Level 2 16 March 2020 15 March 2023
Radiographic Interpretation 1 March 2022 28 February 2025

Liquid Penetrant Testing Level 2 1 June 2022 31 May 2025

.:_;'\
NICAL SE
s SRR R AT -y

W

RV.UE}

o o) _ . " " .
B LT YO0 IMAVADD F07 ! DIDA [

£ TCHNICALSERVICEBLIC OB LINETER
3 e poyent M aumsase ) o
Phairat In-To Kriengchai Trinapakorn

Resonsible NDT Level 111 Managing Director
ASNT Level 1l No.192048 PAE Technical Service PCL.

This certificate shall be automatically invalid when the employee has been teminated by the company




PAE ID No. 390024
Rev. 04/2022
Re-Certification

TECHNICAL SERVICE

CERTIFICATION OF NDT PERSONNEL AUTHORIZATION

THIS IS TO CERTIFY THAT

Mr.Suchat Tungphan

Has met PAE Technical Service PCL established requirements in

NDT written practice for Qualification and Certification of
PAE NDT personnel (QCP-013) that in complied with
ASNT Recommended Practice SNT-TC-1A as

Method & Level ssue Date Expiration Date F

Magnetic Particle Testing Level 2 1 August 2022 31 July 2025
Liquid Penetrant Testing Level 2 1 August 2022 31 July 2025
Radiographic Testing Level 2 16 August 2022 15 August 2025
Radiographic Interpretation 1 March 2022 28 February 2025

Trf‘fr.’"’l( Al ];r,r\l ICEY
Lo . 3 .
Imi :'1L|.|r ||ﬂ' '|.r.hd1|... |.I|ll.|lt ﬁ;
lll‘ TSIC L SERVICT PURLI COMPANY LINITED
b "MJ.\-‘J.HJ.M?—'-

hairat In-To Kriengehai Trinapakorn
Resonsible NDT Level 111 Managing Director
ASNT Level I1l No.192048 PAE Technical Service PCL.

This certificate shall be automatically invalid when the employee has been teminated by the company
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_L:_P/__Z:- O:o FaY s

RE- ROUTE FUEL PIPELINE ON OVERLAPPING AREA OF AIRPORT RAIL LINK PROJECT (RFPT)

SUMMARY OF INCIDENT/ACCIDENT

January 2024

No

Date

Time

Location

Type of

Incident

Job-Site

Off-Site

Description

Responsble
Remark
Person

NO

acciden

S dl

Nd 1N

cidents from the project aciivities.

&

AW
ANTA

(WYNALLACT mﬁLqmm)

SHE Manager

§un 23 /1 /2024

( M}«:S:unw S

Construction Manager

Sun 31 /1 / 2024

SRt

o
N1

(Weireg audnes)
SHE Manager/Investigator
Jun 31 /1 /2024




RE- ROUTE FUEL PIPELINE ON OVERLAPPING AREA OF AIRPORT RAIL LINK PROJECT (RFPT)

SUMMARY OF INCIDENT/ACCIDENT

February 2024

No

Date

Time

Location

Type of

Incident

Description

Job-Site

Off-Site

Responsble

Person

Remark

INO

acciden

S dal

Nd i

)cidents from the project acfivities.

&

3 L ST
ANTR

(WIENaLLAT mﬁluqmm)

SHE Manager

Fuf 29 /272024

« MrSexir 7

Construction Manager

Fufi 29 /272024

o
AT

S TRondt

(Wefaeg auine’)
SHE Manager/Investigator
Jun 29 /2/2024




FPT

3

RE- ROUTE FUEL PIPELINE ON OVERLAPPING AREA OF AIRPORT RAIL LINK PROJECT (RFPT)

SUMMARY OF INCIDENT/ACCIDENT

March 2024

No

Date

Time

Location

Type of

Incident

Job-Site

Off-Site

Description

Responsble

Person

Remark

NO

acciden

S dl

Nd 1N

cidents from the project aciivities.

&

-
aidd L ST

(WienNaLLeT IR

|

unNI)

SHE Manager

fun 31 / 03/ 2024

( MrSerivv 77

Construction Manager

Sun 31 /03 / 2024

=
ANTD

S TRond

(Weieg auinea)
SHE Manager/Investigator
Jun 31/ 3 / 2024




_L:_P/__Z:- O:o FaY s

RE- ROUTE FUEL PIPELINE ON OVERLAPPING AREA OF AIRPORT RAIL LINK PROJECT (RFPT)

SUMMARY OF INCIDENT/ACCIDENT

April 2024

No

Date

Time

Location

Type of

Incident

Description

Job-Site

Off-Site

Responsble
Remark
Person

NO

acciden

S dl

Nd 1N

)cidents from the project aclivities.

&

JW
TR

(WLNALILACT ﬂmﬁluqmm)

SHE Manager

Jun 30 / 04/ 2024

( M}«:S:unw S

Construction Manager

§un 30 / 04 / 2024

S TRondt

o
ANTR

(Wereg auane)
SHE Manager/Investigator
Sui 30/ 04/ 2024




RE- ROUTE FUEL PIPELINE ON OVERLAPPING AREA OF AIRPORT RAIL LINK PROJECT (RFPT)

SUMMARY OF INCIDENT/ACCIDENT

May 2024

Type of Incident Responsble
No Date Time Location Description Remark
Job-Site | Off-Site Person

No[accidents and incidents from the project acfivities.

& A
aite L ST ’ oS TRchel.
(WENaLLAT ma’uqmm) ( MhS:dnw ) (WefiTEg @1Enes)

SHE Manager Construction Manager SHE Manager/Investigator

Ui 317 05/ 2024 Sun 31 / 05 / 2024 Ui 31/ 05/ 2024




RE- ROUTE FUEL PIPELINE ON OVERLAPPING AREA OF AIRPORT RAIL LINK PROJECT (RFPT)

SUMMARY OF INCIDENT/ACCIDENT

June 2024

Type of Incident Responsble
No Date Time Location Description Remark
Job-Site | Off-Site Person

No [accidents and incidents from the project aclivities.

& A
@ﬁ@W o aid _S.ﬂ&}/\e .
(WENaLLAT ma’uqmm) ( MhS:dnw ) (WefiTEg &1Enes)

SHE Manager Construction Manager SHE Manager/Investigator

U 30 / 06/ 2024 Sun 30 / 06 / 2024 JuN 30/ 6 / 2024




