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PURPOSE He shall ensure that Foremen are properly briefed and resources are appropriate for the safe

The purpose of this procedure is to describe the traditional pipeline construction method of open execution of the work.

' o T [2d a o ' v a i 1 iviti i
cut for Tasamsnaneszuusmieiysssund ldingugnivaduasugaamnisuuiuas 2.uns51500. Each Foreman shall be responsible for ensuring that the activities under his control are

undertaken in a safe and competent way and in accordance with this method and JSA.
This method provides a construction method which is different from other special methods. The

processes of pipeline open cut construction activities are especially emphasized in this
procedure.

SCOPE

A pipeline is defined as underground pipeline system used in the transportation of natural gas
pipeline. This method applies to all areas where pipeline construction is carried out with open
cut method.

3. REFERENCE CODE
ASME B31.8 Gas transmission pipeline

APl 1104 Welding of pipeline and relate facility

4. RESPONSIBILITY

The Construction Manager shall be responsible for ensuring that all construction activities to be
preformed by trained, experienced employees in a manner acceptable to Project Specifications
and Procedure requirement. He shall ensure that resources are adequate for the safe execution

of the work and all works are subjected to JSA.

The HSE Manager is responsible for provision of trained and competent personal to monitor
and assist with compliance by construction personal with approved Project procedures. He shall
ensure the work to be performed in a safe manner and up to requirement of Project HSE
procedures with adequate equipments and resources. He shall Conduct and assist in
developing JSA of this part of pipeline construction.

The QA/QC Manager is responsible for provision of trained and competent personal to monitor
and assist with compliance by construction personal with approved Project quality procedures.

The land liaison coordinator of Contractor is responsible for liaising with each affected
landowner to ensure that landowner concerns are identified and managed proactively.

The Construction Superintendent shall be responsible for the day to day coordination and
controlling construction activities in accordance with approved construction plan, project

procedure and JSA.

TRC TRC
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5. EXECUTION
5.1 Work Flow Chart
CONTRACTOR OWNER
SITE SURVEY } :I INFORMATION
SITE CLEARING & ROW INFORMATION
PREPARATION
v
| SURVEY STAKING I :I INFORMATION ]
| PIPE STRIGING } N INFORMATION ]
| WELDING NDT } =I REVIEW ]
| FIELD JOINT COATING I :I REVIEW ]
| VIRIFIELD EXISING PIPELINE } >I WITNESS ]
| SHEET PILING :i INFORMATION l
| TRENCH EXCAVATION I =I INFORMATION ]
| HOLIDAY DETECIVE TESTING } >I WITNESS ]
| PIPELINE LOWER-IN } :I APPROVE ]
| BACKFILL & COMPACTION } =I APPROVE ]
| PIPELINE HYDROSTATIC TESTING I ;I WITNESS ]
| PIPELINE INTERNAL CLEANING I :I WITNESS ]
N2 PACKING ~|
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5.1.1

5.1.2

5.1.4

General

The right of way shall be prepared so as to enable safe and efficient use of the construction
corridor with no impact for the existing pipeline and facilities and with minimal impact to the
environment.

Prior to the start of work boundary and centerline pegging shall be established and existing
utilities shall be identified and marked. Contractor will ensure that all permits have been obtained
and Verification to locate the existing utilities shall be done prior excavation activity.

ROW Preparation

Topsoil stripping operations shall be performed in areas of excavated including borrow areas,
trench excavations, ROW cut excavations, beneath temporary ROW fills (such as side slopes)
and all areas where sub soils are stockpiled.

Where trench line grading is carried out the topsoil shall be stripped and preserved. All stripped
topsoil shall be stockpiled and segregated from excavated subsoil to prevent contamination.

In some areas particularly subject to flooding and where access is difficult, the access along the
right of way may need to be raised by using material excavated from the ditch or edges of the
right of way to provide and all weather pads. After finish work elevation of soil shall be original
condition.

Topsoil stripping

Stripping shall consisted of the excavation, removal, and stockpiling of topsoil in sufficient
guantities to ensure the proper reinstatement of the ROW.

Stockpile Contractor shall be submit location to OWNER approved.

Trenching

Sheet piling shall be used to shore the trench before trenching over the depth elevation -3.5 m.
from existing ground.

Trenching will be carried out using conventional excavators dependent on the condition of right
of way which is subject to the season of access in the paddy field. It may be necessary to install
temporary bunds around the trench to prevent water ingress from adjoining paddy areas.

Excavation permit shall be obtained by contractor prior to excavation commence. For all
mechanical excavation a watchman shall be positioned on or near the facilities to direct the
excavator operator in order to avoid all possibility of damage to the facilities.

TRC
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5.2

The trench shall be excavated to permit installation of the pipe at specified depths. Contractor
shall supply survey equipment and manpower required to provide survey control for the
trenching operation. The trench profile shall be such that the pipe has uniform bearing on the
trench bottom for its full length. The trench profile shall be approved by OWNER prior to the
pipeline crossing section being installed. Where material excavated from the trench is unsuitable
for use as backfill it shall be removed from the site and disposed of in a manner subject to
OWNER approval.

The trench line will be location in according to the alignment sheet. The width of the trench will
be not less than 0.5 meters. The depth of the trench will be minimum 1.5 m. from existing ground
for inlet gas pipeline to Gate station and 1.2 m. from existing ground for outlet of Gate station.

Trenching may be performed either before or after the stringing, welding and field joint coating
operations dependent on ground conditions, progress of welding and coating.

Trenching width and depth shall include allowances for bends, tie in requirements, and any
additional extra width requirements such as test section termination and isolating joints.

Excavator will be used for digging pipeline trench. Care will be taken to ensure that top soil in
not in mixed with sub soil. It is required that excavated soil intended to backfill the pipe trench
is not mixed with foreign material and good soil condition is required for backfill. The excavated
material will never be deposited over against the strung pipe. Excavated material will be stock
nearby the trench or transfer to temporary stockyard area which permission has been approved
by related authorities and / or LANDOWNER.

In rocky area requiring bottom padding, the depth of the ditch shall be sufficient to allow for full
width padding.

Temporary access ladders will be installed for personnel access. Barricades or bunting and sign
posting will be installed around the perimeter of the excavation of the warn persons of the
danger and prevent access where possible.

Stringing

The pipe shall be placed on wooden or sand bags or sawdust bags in order to elevate the pipe
from the ground surface, standing water, mud and in a secure position against movement due
to rain or settlement.

All damage to the pipe or coating caused during Contractor handling transportation, stacking,
storage and stringing shall be marked for rectification and repaired according to manufacturer
recommend.

'TRC|
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5.3

5.4

The coated pipe shall always be handled with lifting devices such as wide canvas slings or
padded tongs to prevent damage to the pipe or coating. Bare cables or chains shall not be used.

When the coated pipe is transported, it shall be supported on suitably padded skids or cradles
designed for low unit load-bearing pressure to prevent deformation of the pipe and damage to
the coating. Bare or narrow skids shall not be used.

Line up Welding, NDT and Joint Coating

Contractor will align and welding pipeline to verify length which length shall be consider to
suitable lifting equipment, site condition such as soil & surrounding construction area condition,
and will be tied — in to a continuous pipeline in the trench. All pipeline fields welding shall be in
accordance with Welding Procedure Specification (GTAW + SMAW PROCESS) and shall be
approved by OWNER.

During inclement weather, suitable enclosures, wind or rain guards shall be provided to ensure

the quality of the welding operation.

The Open ends of pipe shall be securely closed at the completion of each day’s work using
plastic or metal protective pipe caps or reusable night caps. The ends shall be opened only as
the work resumes.

Each weld shall be identified by the welder by imprinting the welder's unique assigned
identification number using weld marking paint on the pipe adjacent to the weld. Metal stamps
shall not be used.

Appropriate precautions shall be exercised during construction to prevent dirt, grease, and other
foreign material from entering the pipe sections being joined. These contaminants shall be
removed before staring the weld joint.

Gamma-Ray will examine all welds, Radiography and film interpretation shall be in accordance
with API 1104 and requirements of this procedure.

Following the non-destructive testing of the welds and repair of any defects, the weld margins
will be coated by the application of field joint coating.
Lowering-in

During the lowering operation, special care shall be taken to ensure the pipe coating sustains
no damage and that pipe string fits the contour of the trench and is not laid in a stressed
condition.

'TRC|
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5.5

5.5.1

5.5.2

During lowering-in the entire length of 3LPE coating pipe shall be inspected with a holiday
detector in accordance with holiday detection of 15 kv. Damaged coating shall be repaired prior

to backfill in accordance manufacturer recommend.

Coated pipe shall be lowered in, lined up and tied in using wide belts or cradles. The pipe shall
conform to the bottom contours of the ditch grade so that it is uniformly and continuously
supported and shall not be closer than 15 cm. to either side of the ditch wall.

Backfill and Compaction
Backfilling

Initial backfilling shall consist of filling the ditch with sand material to a level not less than 15 cm
above the top of pipe so as to prevent pipe damage due to ditch sloughing or collapse and the
rest shall backfilling by existing soil.

Final backfilling shall consist of depositing native spoil for the remainder of the ditch depth. In
rock areas the final grade of the backfilled ditch shall be to surrounding right-of-way finish grade

elevations.

Loose rock may be returned to the ditch after the padding material has been placed, providing
the rock placed in the ditch will not interfere with the use of the land by landowner or tenant.
Minimum depth of rock in the ditch shall depend on the use of the land as approved by OWNER.
Generally, al rock larger than 0.03 cubic meter in volume or 30 cm. in any dimension shall be
excluded from the backfill.

Compaction

e Trench backfill shall be compacted to equivalent with surrounding area

e  Compaction of backfill may be compact by mechanical or manual tamping devices or jetting
of sand

e  All open-cut road crossings shall have compacted backfill meeting the local municipality
standards. A backfill compaction of at least 95%might be required. And each compaction
layer thickness shall be less than 30 cm.

e Sand for compaction shall be approval by OWNER prior used.

e The contractor shall install the following protection devices in the trench during the
backfilling operation at the locations specified on the project construction drawings.

e Brightly Colored Warning Tape. A warning tape shall be installed directly above the
underground pipeline. The tape shall be installed at the depth shown in where Contract
drawings depict the tape installation at a different depth, the contractor shall install the tape

as specified on the drawing.
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5.6 Internal Cleaning
5.6.1 Cleaning Methods
e The cleaning all pipelines shall be in accordance with Pipeline Pre-Commissioning
Procedure Hydrostatic Test, Dry up, Nitrogen Purge
e The pipeline shall be inspected and meet the acceptance of cleanliness requirements
contained in the Pre-Commissioning Procedure Hydrostatic Test, Dry Up, Nitrogen Purge
5.7 Pipeline Pressure Test
e The pressure test of pipeline shall be to Pre-Commissioning Procedure Hydrostatic Test,
Dry Up, Nitrogen Purge.
e Refer to the test media and the pressure testing method to be used and the pressure to be
achieved during the test.
e  After the pressure test has been accepted by the OWNER representative, the line shall be
thoroughly cleaned and purged. The line shall then be purged and packed with nitrogen to
a minimum pressure of 0.5 bar g. Precautionary safety measures shall be enforced during
the purging operation to preclude the possibility of personnel being exposed to high nitrogen
concentrations at the downstream end at any confined spaces.
5.8 Pipeline Markers
The install pipeline markers, aerial surveillance markers, and navigable waterway crossing
signs at the locations specified in the AFC DRAWING.
6. SAFETY

6.1 All personnel engaged in trenching are to comply with the induction and safety
requirement of the Health and Safety Plan.

6.2 Bunting barriers shall be erected in areas of excavated trench at road and waterway
crossing.

6.3 Safety precaution shall be displayed where trench has been excavated

6.4 Contractor shall provide the escape ladder from pit.

6.5 Review JSA to ensure site conditions do not require further control measures to be
implemented.

6.6  All project HSE procedure shall be complied.

6.7 Health and Safety of all personnel during the construction and installation of all Safety
Plan and the approved procedures.

6.8 Contractor shall provide the escape ladder from trench.

'TRC|




<‘> Tssmsneszusimieiasssund T nqugnfnuaduaiugamunssuuiuns .uasnsdn

Document Title: | Method Statement for Open cut

DOC NO. MS-C-2202.02-6807-001-0 Page 11 of 11

6.9 Restricted area is set and only granted person are allow to access within working area.

6.10 Prior to lifting or lowering of the pipeline into the trench all personnel shall be removed
from the trench.

6.11 Safety equipment will be provide as appropriate.

7. QUALITY CONTROL

All site construction activities shall comply with Inspection and Test Plan Procedure

8. VENDOR DOCUMENT(S)

“Not Used”
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2.1.

2.2.

23.

24.

PURPOSE
The purpose of this procedure is to ensure that pressure testing activities will conform to the

requirements of the contract and specifications for Tasemsneszuusmiemasssumna s ngu

g A uEiugAmINNITHUILAT 2.UATTIHFIN.

SCOPE
This procedure covers the requirements for the pipeline hydrostatic test and pipeline dewatering.

Contractor shall perform a detail design showing test section, time schedules, calculation and

testing procedure, etc.

Contractor shall supply all materials, test equipment’s, instruments, pumps, piping. Etc., in order

to meet all requirement of proper and workman like test procedure.

This procedure covers only underground steel pipeline have entire length over 100m. if pipeline
entire length less than 100m. then procedure hydrostatic test for aboveground pipe shall be

applied or suitable test method which approved by OWNER
DEFINITION
OWNER PTT Public Company Limited (PTT).

Contractor TRC Construction Public Company Limited (TRC)

HSE Health Safety & Environment

JSEA Job Safety and Environmental Analysis

MOP Maximum Operating Pressure

TPI Third Party Inspection

DOEB Department of Energy Business, Ministry of Energy

TRC)
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4. APPLICABLE CODE AND DOCUMENTATION
ASME B31.8 Gas Transmission and Distribution Pipeline Systems
API STANDARD 1104 Welding of Pipeline and Related Facilities

SP-P-1002.NGR-XXXX-016 Specification for station piping hydrotesting

PR-P-2202.02-6807-002 Inspection and Test Plan for Pipeline

TRC
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5. RESPONSIBILITY
5.1 Construction Manager

Construction Manager is responsible for ensuring that testing activities for the pipelines shall
always be performed by trained, experienced employees in a manner acceptable to Project

Specification and Procedure requirements.
5.2 QC Manager

QC Manager is responsible to ensure that all construction inspection and testing requirements
have been completed and that the relevant Release certificate has been issued prior to
commencement of testing activities. All Quality Assurance and Control activities are carried- out

in accordance with Project Requirements.
5.3 HSE Manager

The HSE Manager is responsible for ensuring compliance of all parties with the HSE
requirements of the Project as summarized in Section 8.0 of this document. He will provide
trained and competent personnel to monitor and assist with compliance by construction

personnel with the HSE requirements.
54 Permits Officer

The Permits Officer shall be responsible for ensuring all permits for access to site, water
extraction, EGAT'’s regulations and etc. have been issued and approved ready for the work to

proceed.
6. EXCUTION
6.1 Schedule and Test Package

Prior to commencement of pipe line hydrostatic testing activities a plan will be submitted to the
OWNER for their approval. The OWNER will respond with their comments /approval within 7

days of receipt of the plan. The test plan shall contain as a minimum:

e Test profile

e Elevation profile

e Pressure at Test Heads, Highest and Lower points
e  Location of test equipment

e Calibration Certificates
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e Dates and duration

e Water sources and certificates of water analyses

e Details of test head connections and fittings, including schematic diagram of test set up
Release Certificate

e The release certificate will include a copy of the approved test head certification, a copy of
the audited Pipe Book for the appropriate test section which has been verified by OWNER
ensuring that all Welding, NDT, Coating, Backfilling operations have been completed and
are acceptable to the OWNER.

e OWNER approval to commence testing.

6.2 Approval and Calibration of Test Instruments

An independent third-party testing laboratory shall calibrate the dead-weight instruments used

to conduct the pressure tests also included other instrument such as pressure gauge

temperature gauge, pressure recorder and etc. Calibration shall be within six (6) months prior

to commencing testing. Instrumentation calibration certificates shall be submitted to OWNER

prior to the conducting testing operations.

6.3 Cleaning

TRC

Following back filling the test section shall be internally cleaned and gauged by an OWNER
approved gauging pig. The contractor may elect, based on construction requirement, to
clean and gauge the pipeline in shorter sections and join these sections to create a
hydrostatic test section.

Pigs shall be propelled through the pipeline with compressed air and controlled to proper
speed.

The test section shall be cleaned to remove all dirt, construction debris and foreign matter.
The pipeline section shall be accepted as clean when the last pig has no more debris,
magnetic matter and/or foreign matter ahead of the pig.

The number of cleaning runs made, quantity and make-up of any foreign matter removed
from the test section shall be recorded for each cleaning run performed. All records from
each cleaning run, will be included in the final cleaning report.

Acceptance criteria for cleaning pig as deep of dirt not more than 1.0 cm
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6.4 Gauging

At least a gauging pig with one (1) minimum 8 mm thick aluminum plate with a minimum
diameter of 95% inner diameter which smallest in the test sections shall be run through
each test section to ensure that the line is free from unacceptable dents, buckles or
obstructions.

The gauging plate shall be installed within the front section of the gauging pig between the
leading and trailing seals, and run prior to hydrostatically testing the pipeline section. The
gauging operation may be combined and run as part of the cleaning and filling operation.
The gauging plate shall be allocated a run number and signed/stamped prior to loading.
The OWNER shall witness the signing/stamping and loading operation. The gauging run
will not be permitted to commence without the approval of the OWNER.

The removal of the gauging plate from the test section shall be witnessed by Test Engineer,
QC inspector and the authorized OWNER.

The plate shall be inspected for deflection and/or dents and shall be accepted / rejected in
accordance with the provisions in Article 841.2.4 of ASME Code B31.8 and the OWNER.

6.5 Water Sources

The location of water sources for use in filling and testing the pipeline is the responsibility
of the Contractor. The water used for tests must be clean, free of sediment and shall have
pH between 5 - 8, Salt Content leass than 1000 mg/l, Chlorine leass than 50 ppm.
Contractor shall collaborate with the OWNER to obtain the necessary authorizations for test
water and subsequent water discharge, and shall comply with all regulations and conditions
imposed by authorities with respect to hours of utilization and flow rates if applicable.
Contractor shall use fresh water for the hydrotest. Contractor shall sample and analyze test
water to ensure against the presence of excessive quantities of corrosive chemical agents.
The hydrotest water

Contractor shall provide and install all temporary piping required to bring water to the fill
pump sites.

Additional test headers installed for Contractor's convenience to access water sources shall

be described in the detailed Test Plan.

TRC
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AATNUANULT AN

Welding Procedure Specification (WPS)
(SP-W-000-01 Rev.0)

1. uniduazingussasA

Tutlaqiu Ussnalvainisldfasssnafduuvasndsnumauny alsalniln laeeugpamnsss
=3 4 dl j a dl a v c 1 v oa £ 1 d’l a

soufsenuuud Wesaniludamdiiazerniinisun udanysol neliiadywinaniazieand idamaa

1lszianau wenanilfaiundsuiadnldnialulszina Rsaanimirdindsauainanedszimadae

AwFunseudeinasssnani g ldingsine Inadaunnniinlaedsnesdanisviedeing fiviedszanuuey
yintiag

naneaireiadefnrassud Sunanninidauyia(Welding) Wudunauniniuddyuinduneu

da s o ey . B L

niklunisneaiiedeingy Wilaulseadegnsiesniuninsgiuaina el linismenviedeing &

Antaenie flusieeiinngindenivunaui@an (Welding Procedure Specification : WPS) WazNanis

nageudanmuAIUEes (Procedure Qualification Record : PQR) Aleuizuanuniaaitaviadetina NnAf

fatli 1 Uan. i (@) (Uan.) Addddpnndenivunanudan (Welding Procedure
Specification) atfutiay ieldlunsieaite nstiigeinmw nstfulanlasuutlas naanauntsdanws
£

svuuviadeing aes dam. Wugluuuipentu uazasainsenisamagey naanauiaanAildanaiodan

21831AN96197
2. 1AN&1981984

anansdaaalifldariulfusseanan (Latest Revision) winti

API 1104 Standard for Welding of Pipelines and Related Facilities
API 5L Specification for Line Pipe
ASME B31.8 Gas Transmission and Distribution Piping Systems

AWS A5.1, 5.5, 5.18, 5.23 Filler Metal Specifications

sneuNIpde i A Niadafng 4 wsy Usn.
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3. Fatuunnuidan (Welding Procedure Specification: WPS)

Farwmanudenatiuildesnudeiimunnudey (Welding Procedure Specification: WPS)
1579 m@um@umﬂfﬁmuﬁumiL%miﬂnﬂmmmm U, fiotd

1.1.API/D-2.375/T-0.188/Y-42

(z%wm“uvi@ﬁﬁmmmﬁnﬂdw NPS 27, thickness < 0.188”, SMYS < 42,000 psi.)
1.2.API1/2.375-D-12.75/T-0.188/Y-42

(z%wm“uvi@ﬁﬁmmm 2" < NPS < 127, thickness < 0.188”, SMYS < 42,000 psi.)
1.3.API/2.375-D-12.75/0.188-T-0.75/Y-42

(z%ws“uvim“q"ﬁmmm 2" <NPS <12, 0.188” < thickness < 0.75", SMYS < 42,000 psi.)
1.4.API/12.75-D/0.188-T-0.75/Y-42

(éwi?”uviﬂﬁﬁ‘nmmlmgndw 12",0.188" < thickness < 0.75”, SMYS < 42,000 psi.)
1.5.API/12.75-D/0.188-T-0.75/42-Y-65

(z‘sqﬁum‘{ﬁmmmmmndq 127, 0.188" < thickness < 0.75", 42,000 psi. < SMYS< 65,000)
1.6.API/12.75-D/0.188-T-0.75/65-Y

(z%w%’uvi'a*?{ﬁmmm'l,ungndﬂ 12", 0.188" < thickness < 0.75”, SMYS = 65,000)

1.7.AP1/12.75-D/0.75-T/65-Y

(Fwsuviendamalugindr 127, 075" < thickness, SMYS = 65,000)

e wPs dnesuanunsaiinluldiuvieauasine famnaned 1

ﬂ’li’nﬁ 1 Welding Procedure Specification: WPS AL 1-7

. viafignansoldnuls
feun WPS No.
OD (in) T (in) SMYS (psi)
1.1 API|/D-2.375/T-0.188/Y-42 OD <2375 T<0.188 SMYS < 42,000
1.2 API/2.375-D-12.75/T-0.188/Y-42 2.375<0D < 12.75 T<0.188 SMYS < 42,000
13 | APIf2.375-D-12.75/0.188-T-0.75/Y-42 2375<0D < 12.75 0188<T<0.75 SMYS < 42,000
14 | API12.75-D/0.188-T-0.75/Y-42 12.75< 0D 0488 <T<0.75 SMYS < 42,000
15 | API12.75-D/0.188-T-0.75/42-Y-65 12,75 < OD 0488 <T<0.75 42,000 < SMYS < 65,000
16 | API/12.75-D/0.188-T-0.75/65-Y 12.75 < OD 0488 <T<0.75 SMYS = 65,000
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yiaftanansaldnuls
Seuit WPS No.
QoD (in) T (in) SMYS (psi)
17 API/12.75-D/0.75-T/65-Y 12.75 < OD 0.75<T SMYS = 65,000
UNLLUB
WAnELue

OD  wneiia Wukugudnansneuenaasve
T WEie AvHTNzeYe

SMYS  mnngfile AN Specific Minimum Yield Strength 289718

Ansudslunnsi@en (Welding Parameters) 284 WPS Ameazidunsiasieliil
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A10UN 1 WPS No. API/D-2.375/T-0.188/Y-42
PROCEDURE SPECIFICATION NO. APID-2.375/T-0.188/Y-42

For ALLIANCE PLANT SERVICES Welding of PTT PLC. Pipe and fittings
Process GTAW

Material APTBL,_ SMYS<=42 (100

Pipe outside diameter and wall thickness DIA <2.375", THICKNESS<0. 188"

Joint design BUTT JOINT 75 degree "SINGLE VEE"

Filler metal and no. of beads ERTOS-6

Electrical or flame characternistics DC-

Position FIX 5G

Direction of welding VERT. UP

No. of welder 1

Tim lapse between passes 180s max

Type and removal of lineup clamp

EXTERNAL LINEUP CLAMP, REMOVE AFTER 25% ROCT COMPLETE

Cleaning and'or grinding

SLAG REMOVE BY HAMMERING, BRUSHING THEN GRINDING IF NECESSARY

Preh relief n/a

Shielding gas and flow rate Ar, 20 lpm

Shielding flux na

Speed of travel 3-6 infmin

Plasma gas flow rate n/a

Flasma gas composition na

Plasma gas orifice size nia

Sketches and tabulations attached as below

Tested N. PHURAYA Welder A PRONG-A-KART
Approved N. KUNAWONG Welding supervisor P. THONGSIRI

Adopted 5.POUPAT Chief engineer

5. PEANSUKMANEE

B
A N

{ R

ELECTRODE SIZE AND NUMBER OF BEADS

Electrode Size and

Layer Number Type Voltage Amperage and Polarity Speed
1 ER705-6 (2.4mm) 18-24 100-150 (DCEN 36 ipm
Zand 3 ER705-6 (Z4mm) 1824 IIBTE"%D'CEN% 36 pm

Page 6 of 22




Page 9 of 24

Page 10 of 24

PTT PUBLIC COMPANY LIMITED

SP-W-000-01 Rev. 0

PTT PUBLIC COMPANY LIMITED

SP-W-000-01 Rev. 0

Welding Procedure Specification (WPS) 20 August 2009
A1AUN 2 WPS No. API/2.375-D-12.75/T-0.188/Y-42
PROCEDURE SPECIFICATION NO. API/2.375-D-12.75/T-0.186/Y-42
For ALLIANCE PLANT SERVICES Welding of PTTPLC. Pipe and fittings
Process GTAW
Materia AP A SMYS<=47 0N
Pipe outside diameter and wall thickness 2.375"<=DIA <=12.75", THICKNESS<(.188"
Joint design EUTT JOINT 75 degree "SINGLE VEE"
Filler metal and no. of beads ERT0S6
Elecirical or fiame o DC-
Positior FIX 5G
Direction of welding VERT. UP
No. of welder lor2
Tim lapse b passes 180s max
Type and removal of lineup clamp =X TEl B
Cleaning and/or grinding SLAG RENOVE BY HAMMERING, BRUSHING THEN GRNDING IF NECESSARY
Pret relief n/a
Shieldirg gas and fow rate Ar, 20 lpm
Shieldirg flux nia
Speed of travel 36 nfmin
Plasma gas flow raile nja
Plasma gas composition nia
Plasma gas orifice size nia
Sketches and tabulations attached as below
Tested N PHURAYA Welder A. PRONG-A-KART
Approved Welding supenvisor P_THONGSIRT
Adopted POOPAT Chief enginser 5. PEANSURMANEE
75
deg
T
Bl b
T<0.188"
1 1 —
| %’)
ELECTRODE SIZE AND NUMBER OF BEADS
Layer Mumber Elmoﬁ;ize and Voltace Amperage and Polanty| Speed
1 ER705-6 (2.4mm) 18-24 100-150 (DCEN}) 36 ipm
Tand 3 ER705-6 (Z4mm) =) 120-200 (DCEN) 36 ipm

Welding Procedure Specification (WPS) 20 August 2009
A1AUN 3 WPS No. API/2.375-D-12.75/0.188-T-0.75/Y-42
PROCEDURE SPECIFICATION HO. AP1/2.375-D-12.75/0.185-T-0.75/Y 42
For Al LIANCE PLANT SERYICES Welding of FTT PLC Pipe and fittings
Process GTAW and SMaw
Material AFI 5L, SMYS<=42,000
Pipe notaide diamater and wall thickness 2 AR <=NIA <=12 75" | 18R"<=THICKNFSS<=0 78"
«oint design BUTT JOINT 75 degree "SINGLE VEE®
Filler metal and ne. of beads ERT(SE (2 Beads) £7076 (n Beads)
Elscirizal or fiame charsctenstics DC- DC+
Positicn FIX 5G FIX 5G
Direction of welding VER.UP VERT. UP
No. of welder lord 1or2
Tim lapse between passes 180s max 1803 max
Type and removal of lineup clamp EXTERNAL LINEUP CLANP, REMOVE AFTER 25% ROOT COMPLETE
Cleaning and/or grinding SLAG RCMOVE BY | IAMMCRING, BRUSI ING T/ ICN GRINDING I” NCCCSSARY
Preheat/stress relief n'a
Shicldng gas and flow rate Ar. 20 lpm n/a
Shieldng fiux nfa as electrode
Speed of travel 3-A infmin 2-f infmin
Plasma gas flow rate n/a
Plasma gas ith na
Plasma gas orifice size nia
Sketches and tabulations attached s below
Testec N. PHURAYA Welder A PRONG-A-KART
Approved N KUNAWONG Weldng supervisor P. THONGSIRI
Adopted 3.POOPAT Chief engineer S. PEANSUKMANEE
75
deg
vy
N /
T / |
0.188"<= T <=0.75"
’—gr
1
ELECTRODE SIZE AND NUMBER O BEADS
Layer Number E|eﬂrDI_1r:OSBize and Volage Ampzrage and Polarity| Speed
T{GTAV ERTOS & (24mm) 1824 100 150 (DC=M) 35 ipm
T(GTAW) ERTOSE (Zdmm) 1524 T70-200 (DC=N) 35ipm
3 (SMAW) FT016 (4 D) 3004 SN-140 (NGFP) 7 ipm
41to... n (SMAW) ET016 (3.2mm) 2024 90-120 (DCEP) 3-6ipm
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o o o
A1AUN 4 WPS No. API/12.75-D/0.188-T-0.75/Y-42
PROCEDURE SPECIFICATION NO. APIN2.75-D/0.188-T-0.75/Y-42
For ALLIANCE PLANT SERVICES Welding of PTTPLC. Pipe and fittings
Process GTAW and SMawW
Matarial API 5L, SMYS<=42 000
Pipe outside d ter and wall th 12.75"<DIA, 0.188"<=THICKNESS<=0.75"
Joint design BUTT JOINT 75 degree "SINGLE VEE"
Filler metal and no. of beads ER70S-6 (2 Beads) E7016 (n Beads)
Electrical or flame char i DC- DC+
Position FIX 5G FIX 5G
Direction of welding VERT. UP VERT. UP
No. of welder Tor2 Tor2
Tim lapse between passes 180s max 180s max

Type and removal of lineup clamp EXTERNAL LINEUP CLAMP, REMOVE AFTER 25% ROOT COMPLETE

Cleaning and/or grinding SLAG REMOVE BY HAMMERING, BRUSHING THEN GRINDING IF NECESSARY
Preheat! relief na

Shielding gas and flow rate Ar, 20 lpm nfa

Shielding flux n'a as electrode

Speed of travel 3-6 infmin 2-6 infmin

Plasma gas flow rate n'a

Plasma gas composition n'a

Plasma gas orifice size na

Sketches and tabulations attached as below

Tested N. PHURAYA Welder A PRONG-A-KART
Approved N KUNAWONG Welding supervisor P. THONGSIRI
Adopted B8.POOPAT Chief eng S. PEANSUKMANEE

1|

ELECTRODE SIZE AND NUMBER OF BEADS

Electrode Size and

Layer Number Type Voltage Amperage and Polarity| Speed
T(GTAW] ER705-6 (24mm) 1824 100-150 (DCEN] 36 ipm

7 (GTAW) ER705-6 (2 4mm) 1824 120-200 (DCEN) 36 ipm

3 (SMAW) ET016 (4.0mm) 20-24 50-140 [DCEP) 25 ipm
4to... n (SMAW) E7016 (3.2mm) 20-24 90-120 (DCEP) 3-6 ipm
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o o &
A1AUN 5 WPS No. API/12.75-D/0.188-T-0.75/42-Y-65
PROCEDURE SPECIFICATION NO. APIM2.75-D40.188-T-0.75/42-Y-65
For ALLIANCE PLANT SERVICES Welding of PTTPLC. Pipe and fitings
Process GTAW and SMAW
Material AP 5L, 42 000<=SMY5<=55,000
Pipe outside d and wall thick 12.75"<DIA, 0.188"<=THICKNESS<=0.75"
Joint design BUTT JOINT 75 degree "SINGLE VEE"
Filler metal and no. of beads ERTOS-6 (2 Beads) ET016 (n Beads)
Electrical or flame ct istics DC- DC+
Position FIX5G FIX 5G
Direction of welding VERT. UP VERT. UP
No. of welder lor2 lor2
Tim lapse between passes 180s max 180s max
Type and removal of lineup clamp L LI :
Cleaning and/or grinding SLAG REMOVE BY HAMMERING, BRUSHING THEN GRINDING IF NECESSARY
Preh refief nfa
Shielding gas and flow rate Ar, 20 lpm nia
Shielding flux nia as electrode
Speed of travel 3-6 infmin 2-6 infmin
Plasma gas flow rate nla
Plasma gas composition nia
Plasma gas orffice size na
Sketches and tabulations attached as below
Tested N. PHURAYA Welder A. PRONG-A-KART
Approved N. KUNAWONG Welding supervisor P. THONGSIRI
Adopted B.POOPAT Chief engi S. PEANSUKMANEE
75
deg
N

ELECTRODE SIZE AND NUMBER OF BEADS

Electrode Size and

Bead Number Type Voltage Amperage and Polarity| Speed
TIGTAW) ERT056 (2.8mm) 1824 T00-150 [DCEN) 36 ipm

2 (GTAW) ERT056 (2.4mm) 1824 120-200 (DCEN) 35 ipm

3 (SMAW) E7016 (4.0mm) 20-24 50-140 (DCEF) 25 ipm
41o... n (SMAW) ET016 (3.2mm) 20-24 50-120 (DCEF) 36 ipm
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A1AUN 6 WPS No. API/12.75-D/0.188-T-0.75/65-Y
PROCEDURE SPECIFICATION NO. API12 75-C/0.1€8-T-0.75/65-Y
For ALLIAMCE PLANT SERVICES Welding of PTT PLC. Pize and fittngs
GTAW and SMAW

Process

APl 5L, 65,000-5MYS

Pipe outside diameter and wall thickness

12.75'<DIA. 0.188"<=THICKNESS<=0.75"

Joint design Ul JUINI /5 degree "SINGLE VEE"

Filler metal and no. of beads ER705-6 (2 Beads) E7016 (n Eeads)
Elacirical or flame characienstics DC- DC+

Pnsitinn FIX b3 FIX hG
Direction of welding VERT. LP VERT. UP

No. of welder lor2 lor2

Tim lapse bety passes 180s max 180s max

Type and removal of lineup chamgp
Cleaning and/or grinding LA

EXTERNAL LINZUF CLAMP, REMOVE AFTER 25% ROOT COMPLETE

3 ING, ERUSHI N GRINDI

Frereat/stress relet

5

Shielding gas and flow rate

Ar_201pm

nfa

Shielding flux

n'a

as electrods

Speed of travel

5h infmin

26 inimin

Plasma gas flow rae

Plasma gas P 1

Plasma gas orfice size

Sketches and tabulations attached

£FF5

as below

Tested N PHURAYA

Approvec N. KUNAWONG

Adopted BPOCPAT

Welder A PRONG-A-KART

Welding supe-visor

P. THONGSIRI

Chief engineer

5. PEANSUKMANEE

Hlini

75

e

.t il

0. /88" <= T--0.76"

ELECTRODE SIZE AND NUM3ER OF BEADS

Bead Number Elem‘,ireypsei:e and Voltage [Amperage and Polarity] Speed

1 (GTAW, ERT0S 6 (24mim) 1624 100 150 (DCEN) 3 6ipm

2 (GTAW ERTOS6 (2 4mim) 16-24 120-200 (DCEN) 3-6 1ipm

3 (SMAW) E7016 {4.Cooun) 20-24 50-140 ({DCEP) 2-5 ijpan

4 to... n (SMAW) E7016 (3.2mm) 20-24 90-120 (DCEP) 3-6 1pm
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A1AUN 7 WPS No. API/12.75-D/0.75-T/65-Y
PROCEDURE SPECIFICATION NO. APL12.75-DR0.75-T/65-Y
For ALLIANCE PLANT SERVICES Welding of PTT PLC. Pipe and fittings
erooess GTAW and SMAW

API5L, 65,000<5MYS

Pipe outside di and wall thick 12.75°<DIA, 0.75"<THICKNESS
Joint design BUTT JOINT 75 degree "SINGLE VEE"

Filler metal and no. of beads ERT0SE (2 Beads) E7016 (n Beads)
Electrical or flama istics DC- DC+

Paosition FIX 5G FIX 5G

Direction of weldng VERT. UP VERT. UP

No. of welder Tor2 Tor2

Tim lapse L passes 180s max 180s max

Type and removal of lineup clamp

EXTERNAL LINEUP CLAMP, REMOVE AFTER 25% ROOT COMPLETE

Cleaning and/or grindi

SLAG REMOVE BY HAMMERING, BRUSHING THEN GRINDING IF NECESSARY

Preheat relief nfa
Shielding gas and flow rate Ar, 20 Ipm na
Shielding flux nia as electrode
Speed of travel 36 infmin 2-6 infmin
Plasma gas flow rate nla
Plasma gas composition nla
Plasma gas orifice size na
Sketches and tabulations attached as below
Tested N. PHURAYA Welder A PRONG-A-KART
Approved N. KUNAWONG Welding supervisor P. THONGSIRI
Adopted B.POOPAT Chief engi S.PE

75

deg

= |
075 <T

ELECTRODE SIZE AND NUMBER OF BEADS

Electrode Size and

Bead Number Type Voltage Amperage and Polarity| Speed
T{GTAW) ER705-5 [2.4mm) 1824 100-150 [DCEN) T5pm

2 ([GTAW) ER7056 [Z.4mm) 18-24 120-200 {DCEN) 36 ipm

3 (SMAW ET016 (4.0mm) 20-24 90-140 (DCEF) 2-5ipm

4 to... n (SMAW) E7016 (3.2mm) 20-24 90-120 (DCEP) 36 ipm
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4. fandslumadasiiasulyl (Essential Variables)

n1317 WPS ludenwmua il vaniisudlslunismenaswly fesiansaundesautlsilaswly
i \lusulsilaaudndny (Essential Variables) vi3alal Tnainusinisfiansandauds 188andninouef

1N APl 1104 Standard for Welding of Pipelines and Related Facilities iada 5.4 Essential Variables

mindaudslunadenilaauly iusulsfiinaudndny (Essential Variables) azlaianunsain
WPS anndanuusatiuitlllfewls avfasinnimeasey PQR udneuiazinly1dan

o

atanundaudslunisdanidasulyd Tdiflusaudsfiiavud Aty (Essential  Variables)

<

v
11190t WPS  anndannuaatiuillyfaeuliiud inelisndudesinnimeaey WPQT  (Welding

Procedure Qualification Testing) an
5. msvagaudiadan (WQT: Welders Qualification Testing)

mMagautadanlftananinmainiu APl 1104 Standard for Welding of Pipelines and Related

o " a o a
Facilities ¥ada 6 Qualification of Welders TmlmmLtﬂimﬂfﬂumsmamzﬁaatﬂu"lﬂmumszq’lu WPS
&
Wity
.44 .y . R Y
dradeninageyliiiug azannsaiinmmageu v ifanuileass nediinaaauldcu dnadeu

y g S 24 o
azfaadu srazlunnmaaauanAiat e 30 Gu

a1gres  WaT azdiang 1 1 duasusduiidiumsvagay lunsaidradanlailariunis
Wanmn WPS sananauiiu 6 ey azsawinnsnagaudradanlus

lunmeaauaziamaaauiu sndneidanalulagwszanuindiouys  wefnsdni 662-470-

9674, 662-470-9679 http://www.kingweld.kmutt.ac.th/index.htm
6. an«ﬁmiﬂau%’uqmmwmmi@ﬂﬁau (Acceptance Criteria)

NUTTNIIEeN FUAMNING 8978 TENTINNTUNAFBUTIUTRN WATNTIHIWTENATY (Production
Weld) Vidaudninawinan APl 1104 Standard for Welding of Pipelines and Related Facilities Pfada 9

Acceptance Standards for Nondestructive Testing
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7. miL%’ﬂN (Weld Process) uazmﬂ%wﬁﬂu (Weld Repair)

a & 4 o o &
nsidansesidanaiuai azdasnsAdauilsiildlumsidasliaanadasiudiszylily
=] @ 1 s o = oA . &
PaR TaggasliiinmsdsuAmmudsdrusunuidansuanszuly WPS winudu

' '
a

< = a . ' - o a4 o
TRYUMIANUDINULTBNATN (Production  Weld) ‘V]ll&m']ul,ﬂm”ﬂﬂ']i‘EIﬂﬂJi‘Uﬂmﬂ'TW‘llﬂﬁ‘@ElL‘ﬁﬂ@J 1%

'
N

anInviNNsTaNdan (Welding Repair) 16 lunsigendenaygialiinlaldiiu 2 afs seseaden win

nansadnsagevsesmen it U Winn1sinses@ensanattiauazyinnsden lus

innuainsueniuannIntessen e liiananinuainnu APl 1104 Standard for Welding of

Pipelines and Related Facilities siada 9 Acceptance Standards for Nondestructive Testing

aa o , - = ¥ o X v a -
QﬁﬂWi‘mmmlu@uuﬂimmﬂmmﬂﬂL‘nmJ (Defect Removal) dan1uuailildisnisiaas

(Mechanical Grinding) 28nwintii 33n131aex (Fusion Method) 1:J'm§nal'lm1ﬁ'l°ﬁ

dradannazinnsdenden feduiunraeLtnden (WQT) K WPS el

8. damuuanuidandusunisidandan (WPS for Weld Repair)

danmuneudenatiuilfeenuuudenmusarudan (Welding Procedure Specification: WPS)

. y
1% 7 40 Asaupqunislduiunsdendenviarnauwinaes Uamn, sl

8.1.1% and 2" Repair API/D-2.375/T-0.188/Y-42
(AwFuvianflaunm&nnda NPS 27 thickness < 0.188”, SMYS < 42,000 psi.)
8.2.1% and 2" Repair API/2.375-D-12.75/T-0.188/Y-42
(AwFuvianfiaunm 2" < NPS < 12", thickness < 0.188”, SMYS < 42,000 psi.)
8.3.1% and 2™ Repair API/2.375-D-12.75/0.188-T-0.75/Y-42
AmFuviefdaunm 2" < NPS < 12", 0.188" < thickness < 0.75", < 42,000 psi.
( 2" <NPS < 12", 0.188" < thick SMYS < 42,000 psi.)
8.4.1% and 2" Repair API/12.75-D/0.188-T-0.75/Y-42
dusurientawnnlvnindn 127, 0.188” < thickness < 0.75", < 42,000 psi.
( luninan 127, 0.188” < thick SMYS < 42,000 psi.)

8.5.1" and 2" Repair API/12.75-D/0.188-T-0.75/42-Y-65
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(zim%w‘aﬁﬁmmmlmgndq 12", 0.188” < thickness < 0.75", 42,000 psi. < SMYS< 65,000)
8.6.1% and 2™ Repair API/12.75-D/0.188-T-0.75/65-Y

(zim%uﬁ@ﬁﬁmmmlmgndq 12”,0.188" < thickness < 0.75", SMYS = 65,000)
8.7.1% and 2™ Repair API/12.75-D/0.75-T/65-Y

'
AN

(Fwsuriadfaunalugindn 127, 0.75” < thickness, SMYS = 65,000)
Tmel WPS dnasiuanunsaninllfduiunsidendan samnsai 2

39t 2 Welding Procedure Specification: WPS §1#u#i 8-14 duiunnsidandas

. fidandanviafiiiunisidannia WPS No.
NAUN Repair WPS No. -
fAUN WPS No.

8.1 1™ and 2 Repair API/D-2.375/T-0.188/Y-42 1.1 API/D-2.375/T-0.188/Y-42
8.2 1% and 2" Repair API/2.375-D-12.75/T-0.188/Y-42 1.2 API/2.375-D-12.75/T-0.188/Y-42
8.3 1% and 2" Repair API/2.375-D-12.75/0.188-T-0.75/Y-42 1.3 API/2.375-D-12.75/0.188-T-0.75/Y-42
8.4 1% and 2 Repair API/12.75-D/0.188-T-0.75/Y-42 1.4 API/12.75-D/0.188-T-0.75/Y-42
8.5 1" and 2 Repair API/12.75-D/0.188-T-0.75/42-Y-65 1.5 API/12.75-D/0.188-T-0.75/42-Y-65
8.6 1™ and 2" Repair API/12.75-D/0.188-T-0.75/65-Y 1.6 API/12.75-D/0.188-T-0.75/65-Y
8.7 1™ and 2" Repair API/12.75-D/0.75-T/65-Y 1.7 API/12.75-D/0.75-T/65-Y

, -
Asaudsliun9deN (Welding Parameters) 284 Repair WPS fsnaaviaeinsareliil
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o o st nd .
a1auN 8.1 WPS No. 17 and 2 Repair API/D-2.375/T-0.188/Y-42
PROCEDURE SPECIFICATION NO. 1stand 2nd REPAIR APUD-2 37E/T-0.1B&/Y-42
For ALLIANCE PLANT SERVICES Welding of FTTPLC. Pipe and fitings
Process GTAW
Matenial AP 5L, SMYS<=42,000 (1st Repar Joint)
Pipe outside diameter and wall thickness DIA <2 375", THICKNESS<0.188"
Joint design BUTT JOINT 75 degree "SINGLE VEE"
Filler metal and no. of beads ERT0S-6
Elactrical or flame ch istic: DC-
Position FIX 5G
Direction of welding ERT. UF
No. of welder 1
Tim lapse between passes 180s max
Type and removal of ineup clamp FXTERNAL LINFUP CLAMP_ REMOVE AFTER 25% ROOT COMPLETE
Cleaning and/or gninding SLAG REMOVE BY HAMMERING. BRUSHING THEN GRINDING IF NECESSARY
Shielding gas and flow rate Ar, 20 lpm
ielding flux na
Speed of travel 38 in/min

Additional for repairing

Method of exploration of the defects From RT, UT or other NDT results or appropriated method

Method of defect removal Mechanical gnnding, Fusion methods are dened
Method of confirming defect removed All weld removing, PT, MT or other appropriated method
Interpass inspection required PT or MT
Sketches and tabulations attached as below
Tested N. PHURAYA Welder A PRONG-A-KART
Approved N, KUNAWONG Welding supervisor P. THONGSIRI
Adopled B.POOPAT Chief engi S. PEANSUKMANEE
75
deg
. /— \;/
- \, r ]
Tl | ) |
T=<0.188"

ELECTRODE SIZE AND NUMBER OF BEADS

Layer Number Ebc"“_j[ipseize i Valtage Amperage and Polarity Spead
1 ERTOSE (2 Zmm) i8-34 100-150 (DCEN]) 36 ipm
Jand 3 ERT0S-6 (24mm) 18-24 120-200 (DCEN) 36ipm
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AU 8.2 WPS No. 1% and 2" Repair AP1/2.375-D-12.75/T-0.188/Y-42 A1AUA 8.3 WPS No. 1% and 2™ Repair AP1/2.375-D-12.75/0.188-T-0.75/Y-42
PROCEDURE SPECIFICATION NO. 1st and 2nd REPAIR APL2.375-D-12. 75iT-0.188/Y-42 PROCEDURE SPECIFICATION HO. 1st and 2nc REPAIR API2.375-D-12.75/0.188-T-0.75/Y-42
For ALLIAMCE PLANT SERVICES Welding of PTTPLC. Pipc and fitings For A_LIANCE PLANT SERVICES Weldng of PTTPLC Pipe and fittings
Process GTAN Process GTAW and SMAW
Matenal APIOL, SMYS<=42,000 Matenial AP 5L, SMYS<=42.000
Pipe outside dizmeter and wall thickness 2.375"<=DIA <=12.75", THICKNESS<0.188" Pipe vulside diameter and wall lickiess 2 375" <-DIA <-12.75", 0.188"<-THICKNESS~-0.75"
Joint design BUTT JOINT 75 degree “SINGLE VEE~ Joint dzsign BUTT JOINT 75 degree "SINGLE VEE"
Filler meta and no. of bezds ERV0S-% |2 Beads) liller metal znd neo. of beads CR705-G (2 Deads) L7016 (n Beads)
Electnical cr flame characlenstizs DC- Electical or lame characiensics oC- DC+
Position _ FIX5G Positicn X s X 5a
Direcion of welding VERT. UF Direction of welding VERT. UP VERT. UP
o of welder 1 Mo. of welder Torz Tor?
Tim Izpse between passes 180s max_ Tim lapse between passes 180s max 180s max
Type and emaval of incup clamp EXTERNAL LINEUP CLAMP, REMOVE AFTER 25% ROOT COMPLETE Type and remaval of lineup clamp EXTERNAL LINEUP CLAMP. REMOVE AFTER 26% ROOT COMP_ETE
Cleaning andfor grinding SLAG REMOVE BY HAMMERING, BRUSH NG THER GRINDING IF NECESSARY Cleaning and/or grinding SLAG REMOVE BY HAMNERING, BRUSHING THEN GRINDING F NECESSARY
Stiiehlingg gers and Now 1k Ar, 20 lpi Shielding gas and flow rate Ar, 20 Ipm n'a
2 j fux wa___ Shielding flue nia 35 elzcirode
m;o of ;*‘*r"e' i 36 infmin Spead of ravel 36 inmin 7-R inimin
itional for repairin i o
Hetr'od. Of e.xPlcmm o?lhe defects From_BT; UT_ Orlth(_NDT_re?J“'s cr appropriated method ti::l::‘c:falef);rlorreal;‘::?he defects From RT. UT or othar NDT results or appropriated method
Method of defect removai iiechanical grinding, Fusion methocs are dened Meachanical orindi . ethod 3
Wethod of confirming defect removed All weld remowng, PT, MT or other appropnated method ::x: g;s:fn?:ﬂrig?id e | Al weld mengnnFc’l_lrngml-:L:Tmr:r o = an[:i:(mr::;m
Interpass inspection r_nr||||rori PT or AT Interpzss inspection required “ ETorMT
Skelches and ishulations attached 28 below Sketches and tabulations attazhed 25 below
Jested N.PHURAYA i p— A PRONGAJGRT Tested N. PHJRAYA Weldsr A PRONGAKART
Approved . KUNAWONG Welding supervisor P. THONGSIRI 4 ed N, KUNAWONG Weld P THONGSIR
Adopled B.POOPAT Chief engi 5. PEANSUKMANEE PEEEY ' i s bl - .
o Adopted B POOPAT Chiaf engireer 5. PSANSUKMANEE
75
75
o
ral _f_\ =
\ k \/ \ '/ _\‘/
: y = N /
gl N\ T N/ ]
T<0.188"

0188" == T <= (.76"

| & | &

ELECTRODE SIZE AND NUMBER OF BEADS

ELECTRODE SIZE AND NUMBER OF BEADS

Elecirode Size and

Layer Number Voltage Amperage and Polarity| Speed g
Type Layer Number Ekdm‘.ire e Volage Amperage and Polarity Speed

i CRIOSC (24wm) 02 T00-150 (DCLN] Tipm .
Zand 3 ER70S-€ (2.41m) 1824 120-200 (DCEN) 3Eipm T{CTAW] ERT0S 6 [Z4nm) T84 T00-150 [OCEN] T6pm
2 (GTAW) ERT0S-6 (2.4mm) 18-24 120-200 (DCEN) 36 Ipm
3 (SMAV) E7016 (4.0mm) 20-24 90-140 (DCEP) 25 ipm
Z 0. N (SMAW) E7016 (3.2mm) 20-24 50- 120 (DCEF) 36 ipm
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S1AUR 8.4 WPS No. 1% and 2™ Repair API/12.75-D/0.188-T-0.75/Y-42

PROCEDURE SPECIFICATION NO. 1st and 2nd REPAIR APIM2.75-D/0.188-T-0.75/Y-42
For A_LIANCE PLANT SERVICES Welding of PTTPLC. Pipe and fittings
Process GTAW and SMAW
Matenal APl 5L, SMYS<=42.000
Pipe vulside dianmler and wal Bachiess 12.75"<DIA, 0.188"<-THICKNE33<-0.75"
Joint dzsign BUTT JOINT 75 degree "SINGLE VEE"
lMiller metal and no. of beads CR705-6 (2 Deads) L7016 (n Deads)
Electrical or flame characierisics oC- DC+
Fosition FX LG [IX 5G
Direction of welding VERT. UP VERT. UP
No. of welder Torz 1or2
Tim lapse between passes 180s max 180s max
Type and remaval of lineup clamp Cl , 2 a
Cleaning and/or grinding SLAG REMOVE BY HAMMERING, BRUSHING THEN GRINDING |F NECESSARY
Shielding gas and flow rate Ar, 20 Ipm nia
Shielding flug nia as elzctrode
Spead nf travel 3-h in'min 2-h in‘'min

Additional for repairing
Method of exploration of the defects From RT. UT or other NDT results or appropriated method

Method of defect removal Mechanical grinding, Fusion methods are denied
Method of confirmng defect removed All weld removing. PT. NT or ather g iatec method
Interpass inspection required FT or MT
Sketches and tabulations attached as below
Tested N. PHJRAYA Weldar A. PRONG-A-KART
Approved N. KUNAWONG Weldng supervisor P. THONGSIRI
Adopted 5.POOPAT Chief engireer S. PEANSUKMANEE

75

deg

~ il
/

0188" <= T == 0.76"

——

ELECTRODE SIZE AND HUMBER OF BEADS

Layer Number b Tﬂiiza . Voltage Amperage and Polarity} Speed
TGTAW) ERTOS-6 (24rm)] 1523 T00-150 {DCEN) 5 ipm

2 [GTAW) ERTOS-6 (2.4mrm) 1824 120-200 (DCEN) 35 ipm

3 (SMAW) E7016 (4.0mm) 20-24 50-140 (DCEP) 2-5 ipm
Z10... N (SMAW) E7016 (3.2mm) 2024 50-120 (DCEP) 35 ipm

S1AU7 8.5 WPS No. 1% and 2™ Repair API/12.75-D/0.188-T-0.75/42-Y-65

MROCEDURE SPECITICATION NO. 1st and 2nd REMAIR AM/12.75-D/0.188-7-0.75/42-Y-65
For ALLIANCE PLANT SERVICES Welding of PTT PLC. Pipe and fittings
Process GTAW and SMAW
Materia APTEL, 42, 000<=5MY5<=65,000
Pipe outside diameter and wall thickness 12.76°<DIA, 0.188"<=THICKNESS<=).75"
Joint design BUTT JOINT 75 degree "SINGLE VEE™
Filler metal and no. of beads ERT0S56 (2 Beads) ET016 (n Beads)
Elecinical or flame charadensiics OC- oo+
Position FIX 5G FIX5G
Direction of weldng VERT. UP VERT. UP
No. of welder lor2 lor2
Tim lapse betwesn passes 180s max 180s max
Type and removal of lineup clamp EXTERNAL LINEUP CLAMP, REMOVE AFTER 25% ROOT COMPLETE
Cleaning andfor grinding SLAG REMOVE BY HAMMERING, BRUSHING THEMN GRINDING IF NECESSARY
Shieldirg gas and flow raie Ar, 20 bm nia
Shicldirg flux nia as clectrode
Speed of travel 3-6 infmin 2-6 Infmin
Additional for repairing
Method of exploration of the defecis From RT. UT or other NDT results or appropriated method
Method of defect | Mechanical grnding, Fusion methods are denied
Method of confirming defect d All weld ing PT, MT or other appropnated method
Interpass inspecion requred PTor MT
Skelches and tabulabons attached as delow
Tested N. PHURAYA Welder A PRONG-A-KART
Approved N KUNAWONG Welding superasor . THONCEIRI
Adopted B5.POOPAT Chief engi S. PEANSUKMANEE
75
deg
—_——

ELECTRODE SIZE AND NUMBER OF BEADS

Elcctrode Size and

Sead Number Type Yoltage Amperage and Polarity Speed
T(GTAW) ER7T056 (Z4mm) 1824 T00-150 (DCEN] 36 ipm

2 (GTAW) ERT0S6 (2. 4mnn) 18-24 120-200 (DCEM) 36 ipim

3 (SMAW) E7016 (4.0mm) 20-24 90-140 (DCEP; 2-5 ipm
dto_n (SMAW] E7016 (32mm) 20-4 90-120 (DCEP, 36 ipm
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s1AUf 8.6 WPS No. 1% and 2™ Repair API/12.75-D/0.188-T-0.75/65-Y

PROCEDURE SPECIFICATION NO. 1st and 2nd REPAIR APIM2.75-D/0.188-T-0.75/65-Y

For ALLIANCE PLANT SERVICES Welding of PTTPLC. Pipe and fittings

PTT PUBLIC COMPANY LIMITED

SP-W-000-01 Rev. 0

Process

GTAW and SMAW

API 5L, 65,000<SMYS

Fipe outside diameter and wall thickness

12.75°<DIA, 0.188"<=THICKNESS<=0.75"

Joint design BUTT JOINT 75 degree "SINGLE VEE"

Filler metal and no. of beads ER70S-6 (2 Beads) E7016 (n Beads)
Electrical or flame characteristics DC- DC+

Paosition FIX 5G FIX 5G

Direction of welding VERT. UP VERT. UP

No. of welder lor2 lor2

Tim lapse between passes 1808 max 180s max

Type and removal of lineup clamp

EXTERNAL LINEUF CLAMP, REMOVE AFTER 25% ROOT COMPLETE
TOVE BY HANMERNG BRUSHING THEN GRINDING IF NECESSARY

Cleaning and/or grinding SLAG REMO

Shielding gas and flow rate Ar, 20 Ipm nla
Shielding flux na as electrode
Speed of travel 3-6 infmin 2-6 infmin

Additional for repairing

Methed of exploration of the defects From RT, UT or other NDT results or appropriated method

Method of defect removal Mechanical grinding. Fusion methods are denied
Method of confirming defect d All weld removing, PT, MT or other appropriated method
Interpass inspection requi PT or MT
Sketches and tabulations attached as below
Tested N. PHURAYA Welder A. PRONG-A-KART
Appioved . RURAWONG Wieiding supervisor P THONGoH
Adopted B.POOPAT Chief engi 5. PEANSURMANEE
75
deg
1| |
0.186" =T == 0.75"
ELECTRODE SIZE AND NUMBER OF BEADS
Bead Number Elemroa.i';;m Lo Voltage ‘Amperage and Polarity| Speed
1 (GTAW) ER70S-6 (2.4mm) 18-24 100-150 (DCEN) 36 ipm
2 (GTAW) ERT0S6 (2.4mm) 18-24 120-200 (DCEN) 3-6 ipm
3 (SMAW) E7016 (4.0mm) 20-24 90-140 (DCEP) 2-5pm
4o n [SMAW) E7016 (3.2mm) 20-24 90-120 (DCEP) 36 ipm
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o o o
K1AUTN 8.7 WPS No. 1% and 2™ Repair API/12.75-D/0.75-T/65-Y
PROCEDURE SPECIFICATION NO. 15t and 2nd REPAIR APL12.75 D75 TI6E Y

Far ALLIANCE PLANT SERVICES Welding of PTTPLC. Pipe and fittings
Process GTAW and SMAW
Matenial API 5L, 65,000<SMYS
Pipz outside di and wall thich 2.75"<DIA, 0.75"<THICKNESS
Joint design BUTT JOINT 75 degree "SING_E VEE"
Filler metal and no. of beads ERTISE [ Eead(éli ET016 (n Beads)
Elettrical or Rame charactenstics DC- oo+
Position FIX 5G FIX &G
Lirechon ot welding VERI. UP VERI.UP
MNo. of welder lord Tor2
Tim lapse L passes B0z max 180s max
Type and removal of incup clamp EXTERNAL 2 E
Cleaning andler grinding SLAG REMOVE BY HAMMERING. BRUSHNG THEN GRINLCING IF NECESSARY
Shizlding gas and flow rate Ar, 20 lpm n/a
Shislding flue nla ¢ slactrads
Speed of travel 3-6 nfmin 2-6 infmin

Additional for iri

repainng
Mathod of exploration of the defects

Method of defect removal

From RT, UT or othar NDT results or appropriated mathod
Mechanical grinding, Fusion methods are denied

Method of canfirming defect d All weid remaving, PT. MT or other appropiated method
Interpass inspection raquired FT or MT
Sketches and tabulations attached ag balow
Tested N. PHURAYA Welder A. PRONG-A-KART
Approved K j Welding supervisor P_THONGSIRI
Adopted B.POOPAT Chief engineer S. PEANSUKMANEE
75
deg

ELECTRODE SIZE AND NUMBER OF BEADS

Electrode Size ard

Beac Number Type Voltage Amperage and Polarity Speed
T (GIAW) | ERT0SE (22mm) 18- T00-150 (DCEN) 6pm
2 (GTAW) ERT0S6 (2.4mm) 18-24 120-200 (DCEN) 3-6ipm

3 (SMAW ETOE (4.0mm] 20-24 90-140 (DCEP) 2-5ipm
Jio_.n| ] ETOTE (3.2mm] 20-20 50120 ( i TEpm
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Document Title: | Tie-in Pit Calculation

DOC NO. ED-C-2202.02-6807-005-1 Page 3 of 67
1 SCOPE
1.1 Introduction

T DL Vi teo 4 P
P UG SUImipdany  Limiea (r

€ the insialiation of §" naturai gas
pipeline from the Provincial Gas Transmission Pipeline distribution to Customers in Nava

Nakorn Industrial Zone, Nakhon Ratchasima Province.
1.2 Purpose

The purpose of this document is to analysis and design Steel structure of temporary structure

for welding and installation pipe, valve and equipment.

1.3 Documentation Definitions

« OWNER PTT Public Company Limited (PTT).

s Contractor TRC Construction Public Company Limited (TRC).
1.4 Reference Document

s  Principle of Foundation Engineering, Braja M. Das

+ RPT-C-2202.02-6807-001 Soil Investigation Report

D3-2202.02-6807-005 to 013  Pipeline Alignment Sheet
s S53-2202.02-6807-010-01 Tie-in Pit Type 1 (2.00x2.00)
e $3-2202.02-6807-010-02 Tie-in Pit Type 2 (4.00x4.00)

1.5 Code and Standard

+ AISC ASD-89 American Institute of Steel Construction.

‘ @ Tnsamsmaszuuimiiasssund Wil agugnfvadaaiugamunasuuauns sunsnvdn
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2 MATERIALS AND PARAMETER
21 Concrete

Concrete strength shall be determined in accordance with ASTM C389.

Cement used in all concrete mixes shall be Portland cement in accordance with ASTM C150
type |

Concrete will be specified in accordance with intended use as noted below:

- Main structure, fc = 240  ksc.
- Sub structure, fc = 240 ksc.
- General purpose , fc = 240  ksc.
- Gutter and Drainage system, fc = 240  ksc.
- Road fc = 280  ksc

2.2 Reinforcing Bar

Round bars 9 mm and less shall meet the requirements of Thai Industrial Standard TI15.20-
2559 Grade SR24, minimum yield strength, fy = 2,400 ksc.

Deformed bars 12 mm and greater shall be in accordance with TIS 24-2559 grade SD40,
minimum specified yield strength, fy = 4,000 ksc.

The minimum concrete covering to reinforcement shall be:

Concrete exposed to underground 75 mm
Concrete formed but exposed to underground 50 mm
Columns 40 mm
Beams 40 mm
Slabs 25 mm
Stairs 25 mm

2.3 Structural Steel

The following materials, or approved equivalents are to be used for structural steel design.

(Steel structure Design)

Hot Rolled Structural Sections
Welded Plate Girder Sections

Structural plate, flats and rounds

55400, SM400 or equivalent
SS400 or equivalent
55400, SM400 or equivalent

«  AWS American Welding Society
« ASTM American Society for Testing and Materials
« TIS Thai Industrial Standard

TRC|

1247305 a1 nnszasiana e
w0080 0. g3 aalnumi 12130

Cast-in anchor bolts (normal) A307 or equivalent
High strength structural bolts A325 or equivalent
Structural Pipe JIS G3444 STK400 or equivalent

Structural steel will be designed in accordance with the requirements of AISC
Construction. The structures will be designed to support the sp
adequate for the intended function of the structure.

TRC|
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3. DESIGN LOAD AND LOAD COMBINATION

3.1 Dead Loads (DL)

Seif weignt of structurai steei members

3.2 Live load (LL)

Active Earth Pressure = 2954  kg/m2

3.3 Load Combinations

TRC

1.00 DL +1.00 LL

124/305 w1 ANTEBIARNEATY
a.obTn 2. 503 v veimil 12130

ED-C-2202.02-6807-005-1 ll Page 6 of 67

4. TIE IN BOX CALCULATION

4.1 Load and Model for design

3D Model Tie-in Pit 2.00Wx2.00Lx4.75D(MAX)

And 4.00Wx4.00Lx4.75D(MAX)

TuthsznauITmnsaTn 38,
124/305 3.1 DNFZBARIIW
a.foiiln 0. 5onjF 9. bmanit 12130
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Figure 4 Live Load (kg/m)

Figure 2 Dead Load (kg/m)

lulsznavimdivmani ag.7982
1247305 3,1 0032 DAY
a.faiiln o.503 s.mueit 12130

oy WiAT A0 7988 1
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4.2 Analysis and Result

Moz HRH“"'
Mo 355357 g e
Mnx: 6.7% kgm
L

e
Aax: m“q:'i; 354,353 kgom

f@umww

*Max: 355353 kg.m

Adax 579 kgm
L
1 m

ey ol
Max: 41%gm b wmﬁ
= Wax: 355353 hy.m
-«nﬁmw

agharg i m.bu 4156 kgm

Max: .-m-, mAla.: -lmm’ﬂ

=~ Wax 355353 kym
— Tl S
m

~hae: 398.383 h%%
Apa: 4 SRR G
- ST g

Bbnac 08y,
Mo 4017 kgm

S 45813 Mg

Moment - kg-m

\&@‘s;ggﬁf i
T by
gt R “'*%WEQU o R

P -

118 80

o
!
/ “b;lg. TEH R
WRE. gm
h“m” it o
Wit
Tl SR m S zmrmpg
B 234 kg m
Max: 2808 hg.m

Momant - kg-m

Figure 3 BMD, My (kg, m)

[ ] Tinlsznavimwiani agy.7s88
| TRC 124/305 31,1 DAIZDIHEIAW

a.a8n a. 53 salnusrii 12130
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Lna 5073 kgm

g&.( 0z Iug-m

Foar: 4525 bgm

Figure 5 BMD, Mz (kg, m)

Bending 2
Moment - kg.m

Bending 7
Mament - kgm

il sEnauy
124!305u1nwi amm‘n'lu
oot a.Bangd 9, vmsnil 12130
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Foeca - kg

Figure 6 Axial force, Fx (kg)
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4.3 Design Result

4.3.1 Active Earth Pressure

ject: Sheet 1of 2
(Project no. Designer | KPR
TIE-IN PIT Subject Tie-in Pit Calculation Checker | BLK
Appreve
date 120800
CALCULATION FOR TEMPORARY BORED PIT
Structural Steel Properties
Al Structural Steel are grade A36
Yiaild Strength of Stes! Structurs, 4,000 Kgtm2
Allowabie Bending Stress, fb = 2400 Hgiom2
Allowabie Shear Strass, fu = 1,600 Hghem2
Soil Properties
it weiglh of sail (g ) = 1.868 tm3
Avarage =(1.81+1.83+1.85+1.88+1.94)/5
Undrain Shear strengthf Su) = 2715 tm2
Average =(23.8+23 §+25.2+35.8)/4
Angle of Friction | f ). Sand = 33.00
Design Surcharge (g)
Traffic . 200 Lz
Soil Data
Blev. +0.00 Elevalion
-0.45 g = 187 Um3d f = 33.00 degree H1 = 04§ Silty Sand ,SM
1.00 = 1.83 tm3 Su = 1280 tm2 H2= 055
2.00 1 = 185 t/m3 Su = 2380 ¥m2 H3= 1.0 Clay of low to medium
plasticity, silty clay,
3.00 4= 188 tm3 Su = 2520¥m2 Hd= 10 cL
Elev. -4.000 g 5= 194 tm3 Su = 3580 tm2 H4= 10

TRC|

Tulsenouammwranm .7
124/305 3.1 DNz @RI
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[Eroiact: NVNK Shest 2of 2
TIE-IN PIT Eroject ng. Designer
SUDJECT Tie-in PR Calculation Checker
Approve
dete  looigap |
Soil Properties
Average unit weigih of soil {y )
Wove) = 1H [ vH, + po b, 9, Hyov, Hj = 1.87 t/m3
Average Undrain Shear strengthf Su)
St e, = IH 0.5 Yaans Flowns ™K S oHzzng HAN(E) T SUH s, ] = 1.70 tm2
Angie of Friction (¢), Sand = 33.00

SECTION OF BRACED CUT

Elev. 0.00 71 Layer

Existing Ground Leve!

2™ Layer E‘
8
L P LB
3™ Layey | cL
Vog = 1.4/ tmd
g Sy = 14U LME
4 " -
y
R -
8
Lean Concrele
Active Earth Pressure
1 _For Clay
¥ HSu = >4.00
*aracea Cut in $off to meduim Clay ;
Case = Active Pressure Fa = (¥H.-4.5u) +q
= 2.000 tim2
Case lI= Active Pressure, Pa = (Q30.pHl+g
2.000 tim2
2 For Sand
Achive Fressure Ba (0.65*v*H"Ka)+qg
= 216 thm2
So use Active Pressure, Pa = 2,954 t/m2

'TRC|

vdsEnauITINaATN 81,7988
12‘3!305 H.1 Az aaAITEY
w.ihilo a. 8oy sl 12130
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4.3.2

TRC

Main structure H 125x125x6.5x9 for Tie-in Pit size 2.00Wx2.00Lx4.75D

T E=r e
., 2.00WX2.00L 1
Software boenged o TR Cassisschen Ca L4 For Evabssbon Lie Crivl o
COMNEC TED Liser Naphaksn Kelawandse
Jot e T
By Doy Ape22 =]
i Tée B ©1-4 ne plate add br|D9eTRE 03 fug HI02 14:57

Job Information

Enginear Checked Approved

Name:

Date: OB-Api-22

Prajest ID | |
Praject Name | ]
[Siructure Type | SPACE FRANE |
| Humber of Nodes | 52 | Highast Node | |
[ Mumber of Elements | B | Highest Beam | |

| Humber of Basi: Load Cases | H|

I Humber of Comtination Load Cases 1
Inchvded in this arinfoul ame dals for
[an Tha Whele Strcture

nchvded in this pronfout are resulfs for bad cases
Tpe [ Name

LOAD CASE 1 DL
LOADCASE 2LL
COMBINATICN LOAD CASE 3

PFrimary 1
Frima: 2
Cembinaton 3

Section Properties

Prop Section

[ [ J Material
[] (m") (m")
0.000 | STEEL

H125X125X8.5%3

Primary Load Cases

Humber Hame Typn
1 LCwD CASE 10U Diead
F LOAD CASE 2 LL Live

Combination Load Cases

Comb. Combination LIC Name Primary Primary UC Name Factor
3 COMBINATION LOAD CASE 3 LOAD CASE 1 DL 100
2 LOADCASE 2 LL 1.00

Frad i 1 18

Part Treo/Date” CRONTOGZ 1500 STAAD Pra CONNECT Editien 22.10.00.153 [For Evaluation Use Cnly]

FENOY

Fy

u
124/305 .1 DAERIND
w.iiotiln .03 3. 0musih 12130
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Document Title: | Tie-in Pit Calculation

' poc No.

TRC|

-_ dab Ne Ehesl Mo Fiw
Bentley 2.00WX2.00L | \
2niey
Software kcansed o TRC Constuchion Co . L [For Evaluation Use Onk] o
CONMNECTED Lhser Naphsken Kstswandes op:
Job Trie Ped
By Talgd. A pr-22 Cha
- Fik Box C1-4 no plate add be|0¥<Tme 034159027 14:57
G
30 MODEL -
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2.00WX2.00L - p r“

Sabvase icensad ba TRC Cansinclon €., L1d [For Evshusion Lse S ot

CONNECTED Lipar Maphakon Kelawandes

Job Titke Pal

= hcaapzz o
Client e Bax C1 -4 no plate add m[':“""m 03-Aug-2022 14:57
LVE LOAD -
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2 Oowxz DOL Job No Sheet No Rew
| o 9 6
Eaftware heensed lo TRC Constiuelion Ca, Lid Fer Evalualisn Use Onk] [
CONNECTED User Naphakon Helawandes "
Jot Tl Ref
By DA pe.22 O

Cliest F# Bax C1-4 no plate add hr]"'n"m D3-Aug-2022 14:57

|

|

| 2 asiRe v

l :‘@nm*“ b

| .

geamaes
| i ]
1
i - I’- ETEhgm |
[x mw«. |
Bandng I
Mamant - kg
BMO MZ, kg-m

Pl TimeCale: 02083027 1503

TRC

STAAD.Pro CONMECT Edition 22 10.00.153 |For Evaluation Use Only|

LT bk )
3.1 DATEBWIR A
3 9. buenii 12130
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Spectrometric Method"
106 | Toluene
Spectrometric Methog!228!

107 | Toxaphene

108 | TPH (Cs-Cq)

P TR ARG Th
Max: 4870 hg-m Ma:d M""‘mm =Tz 388981 kg
R s 4570 kgm

e 388,353 M i
;_..x:.?%;ga_!mm«
pe—

s o g,

Mar 4017 kgm

Purge and Trap, Gas Chromatographic/Mass

Ultrasonic Extraction, Gas Chromatographic Method!%#

| 1) Purge and Trap, Gas Chromatographic Method!!#?!

Mot - kg

BMD MY, hgom

Pt Time/Date: G1AR022 1590 STALD.Pro CONNECT Editon 22 10.00.153 [For Evaluation Use Only]
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| Document Title: | Tie-in Pit Calculation - Document Title: | Tie-in Pit Calculation N
DOC NO. ED-C-2202.02-6807-005-1 | Page21of67 DOC NO. ED-C-2202.02-6807-005-1 | Page 22 of 67

JebNe, E) Teew Sheel He Teew
2.00WX2.00L 8 W | 2l00wx2-°0L Jab Mo ‘ e s
Software Icensed Io TR Consiruction Co., Lid [For Evalualion Use Oris| T Seflware Bersed 15 TRC Cosstnutien Co L Fer Evaluation Uise Oriy] )
CONNECTED Lises Naghakor: Ketawandse CONMECTED User Naphakon Ketawardes
dab THe Ref Jab Tile, Re
By Dol fpr-22 Cod By ey Apr-27 o
Chern F Bax C1 -4 na plate acd br] 238Tme 03-Aug-2022 14:57 Ghert Fie Box C1 -4 no plate add br|D#eTme 034052022 14:57
Beam End Displacement Summa
Displacements shown in italic indicate the presence of an offsel
E— Beam | Node V3 X ¥ z Resultant
(in) () i} L
Max X 128 1310 | 3:COMEBINATIC 0.003 0.001 0.001 0.004
Min X 4 1323 | 3:=COMBINATIC -0.003 0000 0.001 0.004
Max ¥ 1 1 1:LOAD CASE 1] [ ] 1]
MinY 114 1314 [ 1:.LOADCASE 0.000 -0.001 0.000 0.001
Max Z F] 1321 | ZCOMBINATIC 0.001 -0.000 0.003 0.004
MinZ 1 1320 | Z-COMBINATIC 0.001 =0.000 0.003 0.004
Max Rst 115 1315 | 3-COMBINATIC -0.003 0001 0.001 0.004
Beam Force Detail Summar
Sign tunun;:r.'nn a3 disgrams:- posithe above fine, negative below line except Fx whaere positive is compression, Distance d is given fram
beam and
Axial Shear Tarsion Bending
Beam Lic d Fx Fy Fz M My Mz
(m) (kg) {kg) (kg) (kg ) {kgm) | (kg'm)
Maix Fx 138 | ZCOMBINATIC 0] BozEr3 2318 -0.000 0.003 | -129.886 0.005
Min Fx 4 JCOMBINATI 0] -284E+3 31.872 | -1.25E+3 -0.012 116.873 0080
Max Fy 112 | 1:.LOAD CASE o] -T1681 31885 | 31697 0.008 -2954 8661
| Min Fy 134 | 1:LOAD CASE 0500 -71.651 | -31.885| -31.697 -0.006 -2553 8661
| Max Fz 131 | ZCOMBINATE 1000 | 284E+3]| -11.775] 3.46E+3 0000 | 485240 -4328
L Axal Forme Min Fz 130 JCOMBINATE 1.000 | 2.84E+3 -11.775 | -3.46E+3 0.000 | -485241 -4378
: Farce-kg Max Mx 3 | 1LOADCASE 0] -71851] 3187 31867 0012 |  -2883 2088
Min M 4 1:LOAD CASE Q -71.6852 3187 -31.607 0012 2953 5089
Max My 131 | ZCOMBINATIC 1000 | 2.84E+3 -11.77! 3 4E6E+3 -0.000 ] 485240 -4328
1 Min My 130 | :.COMBINATIC 1000 284E+3| -11.775| -346E+3 000 [ -485.241 4328
AXIAL FORCE, kg Max Mz 1 1:LOAD CASE 1] -71.651 31881 31697 012 -2.854 10087
Min Mz 132 | 1LOAD CASE 0.500 71,652 D.@ 0.000 -0.000 9613 5148
Node Displacement Summary
Tode 3 X v T [Resurani] v Tz Steel Design (Track 0) Checks
{in) {in) {in) {In} {rad) (rad) (rad)
Wax X 1310 | 3:COMBINATK 0.003 -0.001 -0.001 0.004 -0.000 -0.001 -0.000
Min X 1311 | 3:COMBINAT -0.003 -0.001 -0.001 0,004 -0.000 0.001 0.000
Max Y 1 1:LOAD CASE 0 0 0 0 -0.000 0.000 -0.000
Min 1310 | 1:LCAD CASE 0.000 0.004 -0.000 0.001 -0.000 -0.000 -0.000
Max £ 13123 | 3:COMBINATIC 0.001 -0.000 0.003 0.004 0,000 -0.001 -0.000
Min Z 1312 | 3:COMBINATIC 0.001 -0.000 -0.003 0.004 0.000 0.001 -0.000
WaxrX_| 1317 | :LOADCASE | 0000 -000D| 0000| 0000 0.000 0.000 0000
Min £X 1316 | 1:LOAD CASE -0.000 -0.000 -0.000 0.000 0.000 -0.000 0.000
Ma 1311 | 3:COMBINATIC -0.003 -0.001 -0.001 0.004 0,000 0,001 o.o0g
Min ¥’ 1313 | 3:COMBINATIC 0.001 -0.000 0.003 0.004 0.000 0.001 -0.000
MaxrZ | 1315 | 1:LOAD CASE -0.000 -0001 0.000 0.001 0.000 -0.000 0000
Min 12 1314 | 1:LOAD CASE 0.000 -0.001 0.000 0.001 0.000 0.000 -0.000
Max Rst 1311 | ZCOMBINATIC -0.003 -0.001 0.001 0.004 -0.000 0.001 0.000
Print Tenailade; SURAE2 1500 STAAD.Pro CONNECT Edition 22.10.00. 153 [For Evaluation Use Only] Pried Rean B ol 18 Fmi TimaDale 03063022 1503 STAAD Pro COMNECT Edition 22.10.00.153 [For Evalution Use Only]
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Beam End Disglacemem Summary
Displecerments shawn i 2 oa oitser —
Beam X 4 4 F4 Resultant
{in) {in} {im) {in}
Mazx X 43 1400 | 3COMBINATIC 0.008 -0.000 0.001 0.008
Min X 44 1406 | Z.COMBINATIC -0.008 -0.000 0.001 0.008
Max v 5 5 1:LOAD CASE [] o o o
MinY 80 1205 | 1:LOAD CASE [ 0.008 o 0.008
Max Z 42 1452 | 3:COMBINATIC 0.001 -0.000 0.008 0,008
Min Z 41 1451 | 3:COMBINATIC 0.001 -0.000 -0.008 0.008
Max Rst 121 1442 | 3.COMBINATIC 0.001 -0.000 0.008 0.008
Beam Force Detail Summary
Sign convention &3 diagrams.- positve above line, negative beiow lne evcepl Fx where poslive is comprassion. Distance d /s given from
bearm end A.
Asial Shear Torsion Bending
Beam uc d Fx Fy Fz Mx My
{m) () (ka) L) (kg'm} {kgm} (kg'm)
Max Fx 240 | B:COMBINATIC 0| 8.22E+3 B.342 0.004 0.002 ] -140351 -0.083
Min Fx A5 HCOMBINATIC 0| -7.26E+3 o5.018 -0.011 0.000 0.001 38370
WMax Fy 91 | 1:1LOADCASE 0| -183525| 126568 .0.000 0.000 -0000 | E2386
| Min Fy 264 | 1:1LOAD CASE 0500 | 183528 | -126.567 0.000 -0.000 0000 | 62386
| Max Fz 348 | 3:COMBINATIC 1.000 | 2 85E+3 -8063 | 3.54E+3 0075 ] 517.881 -4.342
| Ta i i Min Fz 321 | S:.COMBINATIC o 285E+3 6703 | -3.54E43 0.057 | 517.896 -4544
b= Tores-ka Max Mx 43 | 1:.LOAD CASE of ssarT|  210M1 43,164 0,085 -6.045 5011
| Min Mx 44| 1:.LCADCASE 0| -£8275| 21071 -43.164 0085 6.046 8011
| Max My 237 | 3:COMBINATIC 0| 285E+3 5951 | -3.54E+3 -0.066 | S17.686 -5.561
L S | Min My 190 | 3:COMBINATIC 2.B5E+3 5551 | 3.54E+3 D.06E | -517.E81 -5.561
AXIAL FORCE kg Max Mz Edl 1:LOAD CASE -183520 | 126.568 -0.000 0.000 -0.000 62.386
M 110 | 1:LOAD CRS_E 1.001 -11.775 82.501 -0.000 0.000 -0.000 -48.017
Node Displacement Summar
Tode e T 7 T TResuiam 0 73 Steel Design (Track 0) Checks
(i) (in) {in} {in) (rad) (rad) M
Max X 1344 | 3:COMBINATK 0.008 -0.000 -0.001 0.008 -0.001 -0.000
Min X 1376 | 3:COMBINATE -0.008 -0.000 0,001 0.008 0.001 0000
Max ¥ 1470 | Z:LOAD CASE 0.000 0.000 0.000 0.000 0.000 -0.000
Min ¥ 1485 | 1:.LOAD CASE -0.000 -0.008 0.000 0.008 -0.000 -0.000
Max Z 1442 | Z:COMBINATIC 0.001 -0.000 0.008 0.008 -0.001 -0.000 5 ST
Min Z 1441 | ZCOMBINATE 0.001 -0.000 0.008 0008 0.001 -0.000
Max k| 1442 | 1LOAD CASE 0.000 -0.000 0.000 0.000 -0.000 | -0.000
Min rX 1441 | 1:LOAD CASE 0.000 -0.000 -0.000 0.000 0,000 -0.000 Tt
Maxry | 1441 | S:COMBINATIC 0.001 -0000| 0008 oos| o000 0.001 -0.000 S
Min ry 1442 | 3:COMBINATIC 0.001 -0.000 0.008 0,008 0.000 -0.001 -0.000
Max iZ 1378 | 1:LOAD CASE -0.000 -0.003 0.000 0.003 0,000 0.000 0.000
Win iZ 1343 [LOAD CASE 0.000 -0.003 0.000 0.003 0.000 -0.000 0,000 7 8T
Max Ret 1344 | 3:COMBINATIC 0.008 -0.000 -0.001 0.008 0,000 -0.001 -0.000
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4.4 Design Thickness of plate

Steel Plate Thickness

Project: NavaNakorr Taf 1

Preject no.: KPR

Subject: Steel Plate Thinckness BLK
date [EET RN

CALCULATION FOR STEEL PLATE THICKNESS

From Equation

5 = MFL
M = Mamaent, Kg-m
Fb = Allowable Flexure Siress = 0.60Fy, ksc.
Fy = Yiek Stress, A36 = 2400 Lo
5 = Section of Modulus = 11T
) = Mament of Inertia = 1/12 bi*3
< = Distance to neutrual axis = 12
Stesl Plate Size
5 = Widh = 1000
h = Length = 2000
¢ = Thickness
1. Maximum Momernt
M = Witz W= 4500 i ; from alive pressure
8 L = 1
= 5625 kg-m
2. Flexure Equation

Fb= O06Fy kes
= 1440 kes

3. Use Flexure Eguation Salve for thickness

s = MFL
v = MiFL
B2/ = MFL
B3N2I = MFE
- o = MFL
2 = SMFb*D
£ = sgr{EMFEE)
= 1530831089 mm
20 yse Sieel Plate Thickpess 16 mm.

) N
L1 DNIEBIRIAW
13 valmaEil 12130
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APPENDIX A: SOIL INVESTIGATION REPORT
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APPENDIX B: THEORY FOR REFERENCE

Using the procedure just described for strut loads observed from the Berlin subway
el R Y s IR R ot DL FIDLDN el 3L 1 r
CUL, IVILIIICIT SUDWay cut, and INow TOTK SUDWay cul, rcck (| 1¥0Y) providcd inc cnveiope ol
apparent-lateral-pressure diagrams for design of cuts in sand. This envelope is illustrated
in Figure 10.5, in which

o, = 065yHK, (10.1)

where

¥ = unit weight
H = height of the cut

2 = Rankine active pressure coefficient = tan*(45 — ¢'/2)
¢' = effective friction angle of sand

>
|

Cuts in Clay
In a similar manner, Peck (1969) also provided the envelopes of apparent-lateral-pressure
diagrams for cuts in soft to medium clay and in stiff clay. The pressure envelope for soft
to medium clay is shown in Figure 10.6 and 1s applicable to the condition

yH

c

>4

where ¢ = undrained cohesion (¢ = 0).
The pressure. @ ,. is the larger of

and (10.2)

where ¥ = unit weight of clay.
The pressure envelope for cuts in stiff clay is shown in Figure 10.7, in which

a, = 02yH to 0.4yH (with an average of 0.3yH) (10.3)

' 1s applicable to the condition yH /¢ = 4,

'TRC|

Tubsenovimdwani Ju.7988
124/305 1.1 DTN H W
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apparent-pressure envelope
for cuts in sand

Fa—
025H 025H
_]_ x
H : Ta . ” 05 H :— e
T
075H |*
1
025 H
Y X —L
re 10.5 Peck’s (1969) Figure 10.6 Peck's (1969) Figure 10.7 Peck’s (1969)

apparent-pressure envelope for
cuts in soft to medium clay

apparent-pressure envelope
for cuts in stiff clay

When using the pressure envelopes just described. keep the following points in mind:

I. They apply to excavations having depths greater than about 6 m.

). They are based on the assumption that the water table is below the bottom of the cut.
3. Sand is assumed to be drained with zero pore water pressure.

4. Clay is assumed to be undrained and pore water pressure is not considered.

uilsEnauinEmanh 8u.7988
124/305 3.1 DATEDIAEINY
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Section of Modulus

Section Modulus Equations and Calculators Common Shapes

Strength of Materials | Beam Deflection and Stress

Section modulus is a geometric property for a given cross-section used in the
design of beams or flexural members. Other geometric properties used in design
include area for tension, radius of gyration for compression, and moment of
inertia for stiffness. Any relationship between these properties is highly dependent
on the shape in question. Equations for the section moduli of common shapes are
given below. There are two types of section moduli, the elastic section modulus
(S) and the plastic section modulus (Z).

For general design, the elastic section modulus is used, applying up to the yield
point for most metals and other common materials.

The elastic section modulus is defined as S = | / y, where | is the second moment
of area (or moment of inertia) and y is the distance from the neutral axis to any
given fiber. It is often reported using y = ¢, where c is the distance from the
neutral axis to the most extreme fiber , as seen in the table below. It is also often
used to determine the yield moment (My) such that My = S x oy, where oy is the

yield strength of the material.

Tudsznavimimani 95,7988
124/305 3.1 DAWIEBIRWIAEY
a.laiin a. g v.abwenii 12130
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Area Moment of Inertia Section Properties Rectangle
Calculator

Engineering Calculators | Section Properties Menu

Engineering Metals and Materials | Strength of Materials

Area Moment of Inertia Section Properties Rectangle Calculator

Area Moment of Inertia Section Properties of Rectangular Feature Calculator and

Equations. This engineering calculator will determine the section modulus for the

given cross-section. This engineering data is often used in the design of structural
beams or structural flexural members.

Area Moment of Inertia Section Properties = || %
Section Modulus = Z = Iy 3%3
d
Radius of Gyration ?
A = area & bel
y = Distance to neutral axis y =d/2

Ref. Engineers Edge, LLC. (2022). Area Moment of Inertia Section Properties Rectangle Calculator, 3 August
2022.

From. https:/fiwww.engineersedge.com/calculators/section_square case 6.htm
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APPENDIX C: ENGINEER LICENSE
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(Emergency Safety Plan Procedure)
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PURPOSE

The purpose of this procedure is to provide detailed guidance to all Emergency Response
Members to effectively control an emergency situation effectively throughout the project. Specific
requirements, roles and responsibilities, and action plans are documented in this plan to minimize
the damages of an emergency incident.

This procedure defines the Project requirements for emergency preparedness, response, training

and awareness required for dealing with emergencies effectively on the Project.

This procedure covers all types of emergencies including, but not limited to incidents and

accidents involving:

e  Fatality or major injury to personnel

e Medical cases requiring resources not readily available at the work location
e Major gas leak, fire/explosion

e Adverse weather conditions

e  Property/equipment damage

e  Environmental pollution or damage
This document shall be distributed and/or communicated, via safety inductions and tool box talks,
to all Managers, Supervisors, Foremen, Employees, Visitors and Sub-contractors on site.
2. DEFINITIONS
e ACCIDENT

An unplanned event which occurs without prior warning at a place. An undesired event, which

results in harm to people, the environment, damage to property or causes loss of production.
¢ NEAR-MISS EVENT

An event or chain of events which, under different circumstances, could have caused injury,
damage or loss to people, assets, the environment or third parties.

e EMERGENCY

An emergency is an event which by nature requires immediate action, which poses a threat
to the safety of workers, the public, the environment or property at a facility or site and which
can be brought under control using the resources and procedures for emergency response

in place for the facility or site.

Management of an emergency is defined as “the planned, efficient use and control of

resources to mitigate any consequences resultant from an emergency”.
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EMPLOYEE

Employee is any person engaged in activities for the benefit of the Contractor and who
receives payment, even on a temporary basis, from either the Contractor or from a Sub-

Contractor/Vendor.
EMPLOYMENT

Means all work, or any activities, performed in carrying out an assignment at the request of
the Contractor or sub-contractor, including related activities not specifically covered by the

assignment or request.
EXPOSURE HOURS

Exposure hours represent the total hours of employment including overtime and training but
excluding leave, sickness and other absence. Only those hours worked under direct control
by the Contractor are relevant and considered as exposure hours and are considered as

work related.
INCIDENT

An occurrence or event, either human-caused or natural phenomena, that requires action by
emergency service personnel to prevent or minimize loss of life or damage to property and

for natural resources.
FATALITY

A Fatality is a death resulting from a work-related injury, regardless of the time intervening
between injury and death.

WORK RELATED INJURY

Any effect to a person as a direct result of the work environment. This includes physical harm,
injury or health.

ERT
Emergency Response Team.
ERC

Emergency Response Coordinator.
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3. INDIVIDUAL ROLES AND RESPONSIBILITIES

3.1 The Construction Manager

Is responsible as the Emergency Response Coordinator (ERC) for:

¢  Ensuring effective coordination between Emergency Services and the emergency site

e  Ensuring continuous coverage of the communication system.

e Informing nominated members of the Emergency Response Team (ERT) of the emergency
event.

e Coordinating overall emergency response actions.

e Ensuring accident investigations are carried out, reported and recommendations for
avoidance of future occurrences are implemented.

e |If, for any reason, the Construction Manager is unavailable the HSE Manager will assume
the responsibilities of the ERC.

3.2 HSE Manager

Is responsibility to ensure that Emergency Plans/Procedures are in place and well-coordinated
and communicated to all employees. Emergency drills/exercises should be conducted to
ascertain and evaluate the awareness of each individual during an emergency. The HSE Manager

shall also be responsible for the following:

e Develop an emergency plan/procedure for the site

e  Ensure that Emergency Team personnel are trained.

e Instruct employees on the emergency actions

o Deputy Emergency Response Coordinator (ERC), in case of the Construction Manager is
unavailable.

e Verbal notification of the emergency to the OWNER/Consultant immediately and follow up
with a detailed report.

e Immediately notify the ERC, the Administration Manager, HSE Supervisor and Security
Supervisor.

e Carry out an investigation of the causes of the emergency, assessment of the emergency

response and issue reports with recommendations.

3.3 Project Manager/ Project Engineer
Will provide support to the Emergency Response Coordinator (ERC) and will be responsible for

monitoring employee compliance to emergency instructions and to this plan.

e Deployment of additional resources to assist.

* Notification of the emergency to the Contractor’s Project Manager

'TRC
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Provide any additional logistical support, advice and information as required.

« |Initiate Incident Investigation and ensure timely follow up.
e [f for any reason the Project Manager is not available, the ERC and Construction
e Manager will jointly or individually take on the responsibilities of the Project

e Manager.

3.4 Safety Officer(s)

e Notify Contractors ambulance and medical team and direct them to the scene of the
emergency.

e Mobilize immediately to the scene of the emergency and assist/co-ordinate the activities to
stabilize the situation.

e Barrier off the scene of the emergency and maintain the control of the area until after an
investigation is carried out.

e Co-ordinate the Contractors medical team in giving assistance to injured parties and
medevac them to hospital as required.

e Assist/co-ordinate local emergency services in accessing the area and addressing the
situation.

e Actas a site liaison to the ERC and all related personnel.

3.5 Site Administration

e Acting as a liaison between the site and the site office; i.e. be a focal point for the ERT and
contact to local emergency services.

e Arranging any other assistance, vehicles and materials as may be requested by the ERT.

3.6 Construction Supervisors/Foremen

e The safety of his crew, the public, equipment, property, materials and the environment.
e Evacuating all persons out of the emergency area.

e Notifying the Construction Manager and HSE Manager.

e Co-ordinating crew first-aider and fire warden to assist as necessary.

e  Carrying out a muster check on his crew.

e Securing the area and standing by for the ERT and/or emergency services to arrive.

e Participate in the investigation of the incident.

3.7 All Project personnel

e  Familiarization with the emergency instructions and its courses of action

e Provide full cooperation and support
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4. EXECUTION
41 Emergency Response Plan

4.1.1

Aim and authority

The aim of the procedure is to define the detail control, co-ordination and response to any
emergency occurrence within the site office and construction areas which is, or could be, a threat
to life and property or the environment. Consideration of most elements of a threat / emergency
need to be reviewed as appropriate before any action is put in place. This procedure covers all

OWNER, Consultant, Contractor, Subcontractor staff and Visitors.
Emergency Response Management Team

For most emergencies the Control Centre will be based in the site Office. Other areas will be used

dependent on the type of emergency taking place.
Emergency Assembly Point

An Emergency Assembly Point shall be located inside a construction site that safe for employees
to vacate the site area. All project personnel shall be informed for designated Emergency
Assembly Point during the safety induction. For specific construction activities outside the site

boundary, an Emergency Assembly Point shall be defined for each work area.
General Evacuation and Shelter Requirements

a) Construction and relevant areas have been assigned to all departments and documented on
a site plan. The specific site plan may be created and posted at working area as areas are
developed:

b) Evacuation routes to the Emergency Assembly Points are identified and posted throughout
the construction areas, so that in the event of an emergency evacuation, employees can
easily determine the nearest Emergency Assembly Point.

c) Inthe event of a fire, any employee is authorized to activate the alarms. These alarms are
designed to start evacuation to the outside Emergency Assembly Point. Where it is
impractical to post up the site plan, the Assembly Point shall be determined in pre-start Tool
Box Talks. Intentionally initiating a false alarm will result in disciplinary action.

d) When an alarm to evacuate or take shelter is sounded all employees must:

. If operating equipment, turn their machines off by normal stopping procedure, or hit the
Emergency Stop Button when available.
. Evacuate to the designated Emergency Assembly Point after stop/secure machine in

safe condition.
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e) The supervisor or Emergency Response Team member performs a count of all employees
in the Emergency Assembly Point. If any employee is not at the designated area, the
supervisor or his designee waits for the safety officer to arrive for the head count check. At
this time, the following information is provided to the safety officer:

e  Whether all employees are there or accounted for (e.g., sick, etc.).

e Name of any missing individual.

e  General physical description of any missing individual.

e Where the individual was last seen.

e Names of individuals who are present in the Emergency Assembly Point, but were not
designated to report there. Another supervisor may be reporting this person as missing and
might possibly send someone on an unnecessary search. The program is reviewed with any
employee reporting to the wrong Emergency Assembly Point.

f)  Under no circumstances is anyone allowed to stay in, or re-enter an area of the construction
site that is under a fire emergency evacuation. This is important when someone is presumed
missing. The supervisor or EMERGENCY RESPONSE TEAM member must ensure that no
one enters the construction site to search for missing individuals. The safety officer
determines who is missing and report this information to the HSE Manager immediately. The
HSE Manager or safety officer relay the following information to the fire department
responding to the call:

Missing employee's name and physical description.

2. When and where the employee was last seen.

No one is allowed to return to the area until the highest-ranking management representative on
site has ensured that there is no longer danger present. This decision is based on input from any
expert emergency responders, and/or the HSE Manager to ensure that all danger has passed.

Emergency Response Analysis

When considering the emergency events that could possibly impact the construction site like the

Project and necessitate an emergency response the following list of identified loss exposures was

put together:

1. Accident/ injury to employees of Contractor or visitor.

2. Vehicle accidents

3. Blasting explosions - explosives stored and used for construction

4. Fire - Fuel depots and systems, Warehouse, Workshops, Equipment including tire fires,

and office areas.

5. Chemical spill /Leak
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6. Bomb threat
7. Armed robbery
8. Civil unrest

9. Severe weather

10. Rain Storm

11. Earthquake,

12.  Utilities failure.

13. Environmental Incidents - chemicals, fuel, oils and waste

14.  Evacuation of buildings/ areas

This list was compiled using the knowledge of emergency personnel and onsite management
people. The Construction Manager and HSE Manager then considered and evaluated the risks

to highlight the emergency events that should be formatted into the response plan procedure.

Safety instructions are created and distributed across site and to the Emergency Response

Coordinator and explain the contents of procedure to understand his role and responsibility.
Identification of requirements
The following functions are requested to counter effects of a threatening event:

e Control
Decisions for actions are made by the Emergency Response Coordinator if and when a quick
decision / action are required. The Emergency Response Team carries the responsibility for
co-coordinating actions including other organizations in accordance with the needs of the
situation. The HSE Manager will assist and advise the Emergency Response Coordinator as
necessary.

e  Support Co-ordination
This gives the Safety officer or any member of the Emergency Response Management Team
for the authority to co-operate and direct personnel and to require any vehicle or equipment
necessary in accordance with requirements imposed by the threat.

e Warning and Information
Warning information is the provision of advice to the team that an event is likely to occur.
This information relates to either the development of the event, the event itself, or the effects

of an event.

e Emergency Exits
1. All exits must be clearly marked and cleared from any obstruction.
2. Any doors that may be mistaken for an exit must also be clearly marked as Not an Exit

or otherwise identified; for example, Storage Areas.
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<‘> Tasamsngszvudmiheihasssumni TUd nqugnAnvadaadugamninssanauns 2.4AsNTEN

Document Title: | Emergency Response Management Procedure

DOC NO. PR-X-2202.02-6807-005-0 Page 10 of 35

3. If an exit door cannot be seen by all users, the route to the exit must be clearly marked.
Exit signs with arrows directing people to the nearest exit, strategically placed along the
main aisles are required whenever direction to the nearest exit is not immediately
apparent.

4. Exits cannot be locked shut so that occupant of the building/area cannot escape.

5. All exits must empty out of the facility into an area where public access can be obtained.
Do not send people into a fenced area unless there is a gate that can be opened,
allowing everyone to get to the safe area.

6. Aisles leading to an exit door should be clearly marked.

7. Emergency aisles should be in the straightest path possible to the exit.

4.1.7 Training

a) The HSE Manager ensures that all employees covered by this program receive proper
training. The Safety Officer conducts the training. Training is conducted annually at
minimum.

b) All employees receive the following training:

. General Information

. Usage of Alarms

. Evacuation Route and Safe Areas
. Evacuation Requirements

. Emergency Equipment Locations
. Fire and/or Chemical Hazards

c) Emergency Response Team (ERT) members receive training on all items identified above.

In addition, they also receive training in:

. Fire extinguisher use.

. Information which needs to be communicated to the Safety Officer
. How to sound an emergency alarm.

. Notification of Emergency Response Personnel

An evacuation drill is conducted annually, at minimum, to ensure that all employees know their
role in the event of an actual emergency. The local fire department is notified of the drill time in
advance and asked to participate. A follow-up meeting is conducted with the supervisors to
discuss and resolve any problems discovered during the drill, such as alarms not heard in specific
areas, employees reporting to the wrong safe area, etc. Supervisors discuss these issues and

results with their area employees.

d) All training is documented, and records are maintained for the length of the employee's

employment.
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4.1.8 Procedure for Contacting Emergency Responders

a) No matter what assistance is sought from an outside emergency service, the following
information is provided during the call:

e Caller's name.

e Company name and location.

e Type of emergency and/or assistance needed.

¢ What gate or driveway to enter.

b) Itis important to remain on the line until instructed otherwise.

c) A list of emergency numbers is provided to all employees authorized to contact outside
emergency responders. This list includes:

e Local Fire Department

e Local Paramedics, Ambulance, or Emergency Rescue Unit

e Local Police Department

e Nearest Hospital

d) Any employee, who is not authorized to call for outside assistance, but needs to report an
emergency situation, is instructed to dial a designated Emergency Response Team member,
the HSE Manager, or Safety Officer.

4.2 Injury to Persons
4.21 Scope & Purpose

Injuries to persons may occur on the construction site or elsewhere. The main aim in responding
to an accident where injuries occurred is to preserve life and render prompt and effective

assistance.
4.2.2 Priorities

a) The first priority is to be directed towards saving lives.

b) After all injured persons have been safely treated, efforts should be directed towards
preserving company property.

c) At the discretion of the Project Management, tasking may be directed towards restoring the
accident site to its normal working condition, only after all risks to personnel have been
negated and investigations commenced.

4.2.3 First Aid Material

Project Site shall provide pharmaceutical and drug use in first aid in sufficient amounts. At least

the following items;

a) Scissors

'TRC

b) Glass for medicine mixture and for medicine tablet

c) Brooch

d) Water cup

e) Cotton buds for applying medicine mixture

f)  Thermometer

g) Blunt tip spatula

h) Elastic Bandage

i)  Triangular Bandage

j)  Tourniquet

k) Cotton ball, medical gauze pads, gauze bandage and flexible adhesive medicine
bandage

I) First aid eyedropper

m) Analgesic Balm

n) lodine tincture or povidone-iodine

o) Povidone-iodine for wound cleaning

p) Oral Rehydration Salts

q) Calamine lotion

r) Antihistamine

s) ltch Relief Lotion

t) Mixture Stomachica

u) Fever relief medicine

v) Medicine for burn wound treatment

w) Antacid

x) Aromatic Spirit Ammonia

y) Rubbing alcohol

z) Ophthalmic ointment

aa) Eye wash cup

bb) Boric acid solution

cc) Eye drops.

4.3 Alarms
Project site areas, offices and temporally facilities will have the alarm to be used for notifying
all personnel for emergency situation. After evacuation and emergency situation is under
control, the Supervisor/Manager at the Assembly Point shall update the “all clear” condition
to ERT.
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4.4
4.4.1

44.2

443

a) Raising the Alarm
In the event of an accident involving injury to a person, the alarm should be raised by one of

the following means;

. Report directly to Supervisor
. Report directly to Construction Manager/ HSE Manager
. Report directly to Safety Officer

b) When raising the alarm, reporting person must clearly give the following information;
. His/her name and location

. The location of the injured person/persons
. The number of persons injured
. The extent of the injuries, if known

. What known hazards are in the area

Action for Injured Person
Action by first person on scene
In the event of injuries to persons, the first person on the scene should take the following action:

a) Ifahazard exists consider your own safety then if possible remove the hazard or the injured
person.

“DO NOT MOVE THE INJURED PERSON UNLESS ABSOLUTELY NECESSARY”

b) Assess the patient by checking for Airway, Breathing, Pulse and obvious injuries.
c) Raise the alarm

d) Make the injured person as comfortable as possible

e Treat the obvious injuries

e Reassure the injured person

e Tell him / her that help is on the way

Action by safety officer

On receipt of a call advising of an injured person gather as much information as possible
depending on the severity of the injuries and notify the following personnel:

e Medical/Emergency Rescue
¢ Emergency Response Coordinator or Alternate
e  Safety Officer

Proceed to the accident scene with the ambulance.

e On arrival assess the situation and if further assistance is required mobilize the Emergency
Response Team if not already done.

e  Commence treatment of the injured person / persons.
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444

4.5

4.6
4.6.1

4.6.2

e The Safety Officer, upon receipt of a call for assistance, will immediately make their way to
the accident scene or the First Aid Area, or as requested by the staff in attendance.
Action by Emergency Response Coordinator

* Respond with the Emergency Response Team to the accident location.
e Liaise with First Aid/Nurse as to assistance required.

e Control the accident scene using Emergency Response Team personnel and others

Medical Evacuation
Safety Officer / Emergency Response Coordinator
If the Medical Evacuation is necessary, the Emergency Response Coordinator will:

1. Ensure the receiving hospital is notified of the details for the Medical Evacuation.

2. Arrange for the transportation of the patient from the First Aid Area to the hospital.

3. Arrange for medical staff for life support and critical care to accompany patient, if possible.

4. Ensure all relevant documents are dispatched with the patient.

5. Ensure appropriate medical monitoring equipment, medication and therapy equipment is
available to accompany the patient, if possible.

6. If possible, speak directly to the receiving facility’s Medical Officer.

Vehicle Accidents
Scope and Purpose

Accidents involving light vehicles and construction trucks occurred on the job performing at the

construction site area or on the way assigned to do the company’s business. The main aim in

responding to an accident is to establish if injury has occurred and to preserve life and render

prompt and effective assistance.

Priorities

a) The first priority is to be directed towards saving lives.

b) After all injured persons have been safely treated, efforts should be directed towards
preserving company property and protecting the environment and community.

c) Atthe discretion of the Project Management, tasking may by directed towards restoring the
accident site to its normal working condition, only after all risks to personnel have been

negated and investigations have commenced and police approval has been obtained.
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46.3

4.7
4.71

4.7.2

Alarms

Raising the Alarm In the event of an accident involving a motor vehicle or construction equipment
at the construction site the alarm should be raised by one of the following means;

e Report directly to Supervisor
e Report directly to Construction Manager/HSE Manager
e Report directly to Safety Officer

When raising the alarm, reporting person must clearly give the following information:

e  His/her name and location

e The location of the injured person/persons
e  The number of persons injured

e The extent of the injuries, if known

e What known hazards are in the area

e  Continually support the First Aid/Nurse as required.

Injury to persons at vehicle accident scene
Action by first person on scene
In the event of injuries to persons, the first person on the scene should take the following action:

a) If a hazard exists consider your own safety then if possible remove the hazard or the injured

person.
“DO NOT MOVE THE INJURED PERSON UNLESS ABSOLUTELY NECESSARY”

b) Assess the patient checking for Airway, Breathing, Pulse and obvious injuries.
c) Raise the emergency alarm

d) Make the injured person as comfortable as possible

e Treat the obvious injuries

e Reassure the injured person

e Tell him / her that help is on the way

Action to be taken by safety officer

e Log time of call.

e  Type of emergency.

e Number of personnel injured.

e  Notify Doctor of situation.

e Notify Emergency Response Coordinator or alternate.

e Safety Officer to proceed to accident scene with ambulance, if required.
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4.7.3

4.8

481

4.9
491

Action by Emergency Response Team

At the accident scene, the Emergency Response Team will assist the Safety Officer in treating
and recovering the injured persons. The Emergency Response Team will secure the accident site
after injured persons have been transferred out from accident site.

Vehicle Accident on roadway

Police, Safety Officer and Emergency Response Team Leader will be notified depending on
seriousness. Any vehicle accident on a public road shall be reported immediately to the Thai

Police.
The damaged vehicle is not to be moved until Local Police have requested it to be moved.

The Crew’s Supervisor / Safety officer shall implement any traffic control that may be require until
the police arrives.

Seriously injured persons should be immediately transported to the Hospital.

The outgoing Safety Officer should be in line contact with construction site at all times and return

as soon as possible.

Action to be taken by Safety officer

On receipt of an emergency call for vehicle accident outside the project site, Safety Officer will:

e Log time of call.

e Type of emergency/location.

e Number of people injured.

e Notify Construction Manager/HSE Manager, if required.

e Arrange ambulance or construction site vehicle with adequate medical equipment for
injured persons transportation

Emergency for Chemical Incident

Chemical Spill

In the event if a chemical spill occurs, the ERT with the advice of the Environmental Specialist will
conduct an initial evaluation of the situation, secure the area and contact the following personnel:
e Construction Manager or his alternate

e HSE Manager

e Safety Officer

e Relevant persons e.g. material coordinator, site administrator
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49.2

493

494

4.9.5

Initial evaluation

The ERT will evaluate this situation to decide if any Thai Authority need to notify.
Ascertain the source of the spill.

Incident Management

The Environmental Specialist will then:

* Remove non-essential personnel from hazard area and restrict entry.

e Barricade the area.

e Approach the incident scene with care, from up-slope and upwind if possible.

e Contain the source of the spill.

e Ensure the spill does not come into contact with any other secondary reagents or chemicals,

e Issue protective clothing, Mask, Rubber Gloves and Disposable Overalls to personnel
involved in the cleanup.

e Ensure maintenance personnel are aware of the correct procedure and wearing the correct
safety apparel before commencing any maintenance.

e Set up decontamination area where contaminated clothing can be removed and
contaminated tools and equipment can be de-contaminated. Contaminated clothing is to be
gathered and placed in an empty box for burning or disposed of.

e Providing the debrief and the conclusion of the incident and report to HSE Manager and
Construction Manager

Procedure for Chemical Spillage Clean up

e Minimize loss from original container (plug or seal any leak)

e  Contain spilled liquid with bund space, earth or contamination kit pillows.

e Recover liquid into a suitable holding vessel

e  Absorb residual liquid with dirt, sand or an inert material

e  Ensure no further spillage will occur and solution is contained in bounded area.

e All contaminated materials shall be disposed of by an authorized Third Party

NOTE: AFTER ATTENDING TO A SPILLAGE, WASH HANDS WITH SOAP AND WATER
BEFORE EATING OR SMOKING.

Procedure for Dry Spillage Clean up

e  Sweep or shovel up and place materials in marked/labeled containers
e Avoid creating dust

e Dispose of in a manner as directed.

All decontamination of sites and equipment should be supervised by the Environmental Specialist.
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496

497

498

499

Environmental

The Environmental Specialist is to be contacted as soon as practical. They will check the degree
of contamination due to the spill and advise remedial actions as required. Other sampling may be
conducted at the discretion of the Environmental Specialist.

Safety Precautions

e All necessary PPE will be available for the ERT and related personnel.

e Ample ventilation is of paramount importance.

o Wear coats, boots, gloves, safety glasses and a face shield are to be used.

e Inhandling spillages ensure the spill is contained and diluted to control fumes. Refer to Safety
Datasheet before applying water to spillages to prevent injury from chemical reaction.

e After dilution, it can be neutralized by a number of methods and these will be advised by the
environmental specialist.

e Inthe event of a spill always contact area supervisor immediately.

e Always know the whereabouts of the closest emergency shower and eye wash station and
ensure that they are operative.

General practice when handling chemical

e Never eat, drink, or smoke while handling chemical.

e Observe all signs and follow instructions.

e Know the phone number to contact in case of emergency.
General Treatment of Victims — First Aid

e If eye contact occurs with acid then immediately wash with large amounts of flowing water
for at least 15 minutes.

e If skin contact occurs the victim should immediately be placed under the emergency shower
and clothing removed whilst under the shower. Do not remove goggles for at least 15
minutes. Shower the victim constantly and do not apply lotions or oils. When shower not
available skin area should be rinsed with clean water continuously until the ERT arrives.

e If symptoms of shock, such as rapid pulse, sweating or collapse should occur, the victim
should be placed in a coma position and keep warm until the first aid officer arrives.

o In the event of a person being overcome by vapour they should be removed immediately
from the area to fresh air. If breathing has stopped commence CPR (Cardio-Pulmonary
Resuscitation) and notify ERT.

Persons who have swallowed chemical and are still conscious they should be made to drink

copious water and seek medical attention immediately.
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410

411
4.11.1

4.11.2

4113

4.11.4

Material Safety Data Sheets (MSDS)

Medical Safety Data Sheets are held at the Warehouse and Safety Offices. Areas using
chemicals on site have MSDS in their areas. In the event of a chemical spill the area Supervisor
should follow the MSDS for the particular instruction. Training should be given to employees of
work areas where chemicals are used in understanding MSDS information.

Fires — General Procedures
Scope & Purpose

Fires have the potential to harm personnel and to cause significant damage and disruption to the
Project. The impact of such an occurrence can be dramatically reduced if personnel on site have
a comprehensive knowledge of the procedures that must be followed in the event of a fire
outbreak. This section of the Emergency Response Management Plan pertaining to fires is
divided into two parts, they are:

General Procedures

This part lists in specific details the roles and responsibilities of all personnel who may be affected
by the outbreak of fire in their work area. The information outlined within this part of the plan

should be studied and disseminated prior to the occurrence of an incident.
Immediate Action Section

This part provides a ready reference that is to be used by personnel that may be involved in the
control and containment of fire within the work place. All personnel should receive instruction on
how Immediate Action to be carried out. This documents and instruction will be in the language

understood by the crews.
Priorities
a)  The first priority is to be directed towards saving lives.
b)  After all personnel have been accounted for efforts may be directed towards preserving
company property, the environment and the community.

c) At the discretion of Management, tasking may be directed towards restoring the property
to a normal working condition, only after all risks to personnel have been negated.

'TRC
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4.12

413
4131

Alarms
Raising the Alarm

In the event of an incident involving fire, the alarm may be raised by one of the following means;

[

Verbally notifying people in the immediate vicinity

o

Report directly to Supervisor and Safety Officer

Q O

When raising the alarm, reporting person must clearly give the following information;

D

)
)
) Report directly to Construction Manager/HSE Manager
)
)

Reporting person nhame and location

=)

) The location of the fire

d)  The extent of the fire

h)  What known hazards are in the area
i) Are any persons injured or trapped?

Action to be taken
Action by First person on scene

a)  When afire is detected, employees who have been trained in the use of a fire extinguisher
attempt, within reason, to extinguish the fire. If the fire cannot be extinguished by using
one fire extinguisher, a supervisor or Emergency Response Team member must be notified
immediately. The following steps must be taken:

b) Immediately advise all other workers in the area that there is a fire.

c) Raise the emergency alarm.

d)  The supervisor or Emergency Response Team member initiates the call to the local fire
department.

e) If the fire becomes too large or the evacuation warning sounds, go to your nearest
Emergency Assembly Point. Close all doors and windows when leaving rooms.

f) Do not enter or re-enter a burning building or structure.

g)  The supervisor or department head makes the decision to evacuate a department.

h)  The highest-ranking management representative on site makes the decision to evacuate
the entire facility.

i) The evacuation procedure for the department and/or facility must be followed.

j) No employee is allowed to re-enter the department and/or facility until the highest-ranking
management representative has issued the All Clear. This decision is made based on the

advice of the fire department handling the call.
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4.13.2

4133

4.13.4

Action by Safety officer

a)  On receipt of a fire call, the Safety Officer shall gather as much information as possible.
Safety Officer will then notify the following personnel:
e Emergency Response Coordinator or alternate
e  Safety Coordinator

b)  The Safety Officer will then proceed to the affected area with the Emergency Response

Team

NOTE: During emergency situation, the First Aid Area should be manned at all times (where

possible) by trained staff.

3]
~

On arrival at the scene the Safety Officer will carry out tasking as per the Emergency

Response Coordinator’s instructions.

d)  Safety Officer on receipt of a call for assistance will immediately make their way to either
the incident scene or the First Aid Area.

e) Local Emergency Rescue/ Ambulance shall be called if necessary.

Emergency Response Team Response

In the event of a fire, Emergency Response Team members will be notified by phone. They are
to immediately make their way to the site and carry out tasking as directed by the Emergency
Response Coordinator. The HSE Manager will check to confirm that the local fire department is

on the way to the fire.
Action by Supervisor

a)  The actions required by the Supervisor will vary, depending on the nature of the incident.
All Supervisors should familiarize themselves with the specifics of tasking as laid out in the
Immediate Action Section of this procedure.

b)  Supervisors should remember that they may be the first point of call for any incident and
therefore should familiarize themselves with the process to respond to emergency alarm.

c) If a Fire Alarm is received by the Supervisor they should gain as much information as
possible and immediately contact for fire station, local emergency rescue and hospital as
necessary. The Supervisor will as soon as possible notify the ERT of the incident.

d) If the incident is within the Construction areas directly under the responsibility of the
Construction, the Construction Supervisor will act as the senior officer until relieved by a
person of higher authority. Elements of the response that involve the commitment of the
Emergency Response Team shall at all times remain the responsibility of the Emergency
Response Coordinator on the scene.

e) If the incident occurs outside of the Construction responsibility, they should stand by and
be prepared to commit manning or other resources if requested by the person controlling
the incident.

ITRC
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f) Construction Supervisors should familiarize themselves with elements of the Immediate

Action which pertain to their areas

of responsibility.

4.13.5 Action by Emergency Response Coordinator

a) Respond with the Emergency Response Team.

b) Liaise with the senior person present regarding evacuation status, and nature of tasking

required of the Emergency Response Team.

c) Carry out tasking as required using available resources and Emergency services.

d)  Continually liaise with the senior person on the scene and keep them informed of the

situation.

4.14 General Fires

General Considerations

The term General Fires relates to any possible fire situation that could occur on site, therefore it

is imperative that all employees on site have a thorough working knowledge of classes of fire and

the appropriate extinguishers to be used.

Ordinary | Wood, Paper,
Combustibles| Cloth, Etc.
- Flammable | Grease, Oil,
U Liquids Paint, Solvents

Live Electrical

Electrical Panel,

Equi t | Motor, Wiring,
quipmen oy
Combustible | Magnesium,
Metal Aluminum, Etc.
Comrm_ercial Cooking Qils,
ii Cooking Animal Fats,
; Equipment |Vegetable Oils

Type A: Ordinary Combustibles

ITRC
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4.14.1

Fire starts from ordinary flammable fuel such as wood, fabric, paper, trash, plastics that can be

found commonly in residences. This type of fire can also be extinguished by water.
Type B: Flammable Liquids

The fire starts from flammable substances that have basis of crude oils, Kerosene, Benzene and
flammable gas such as Butane or Propane. This type of fire can be seen in fuel production industry
such as gasoline, lubricating oils, some types of color production. Fuel type B can be prolonged

in flames when surrounded by Oxygen; therefore, to extinct the fire, Oxygen must be eliminated.
Type C: Electrical Equipment

The fire caused by electric appliances where electricity current still present or electricity is active
such as motors, electronic appliances, and power adaptors. Active electric appliances can
generate high heat and if damaged, it can cause Type C fire. To extinct the fire, the electric

appliances must be firstly turned off.
Type D: Combustible Metals

The fire starts from flammable metals such as Titanium, Magnesium, Aluminium and Potassium.
These types of fuel can be found in operation rooms, laboratories, as well as industries that relate

to metals where the flames cannot be extinct by water.
Type K: Combustible Cooking

This type of fire starts from cooking oils and animal fats as well as liquid that uses in cooking,
therefore, they can be found in kitchens and restaurants.

Procedure for controlling general fires

Advise all other workers in the immediate vicinity that there is a fire.

Attempt to extinguish the fire using the appropriate extinguishing agent.

Raise the alarm, by phone or radio channel, and clearly give the following information.

e His/her name and Location

e  The Location of the fire

e The extent of the fire

¢ What known hazards or reagents are in the area
e Are any persons injured or trapped

a) If the fire becomes too large or the evacuation warning sounds, go to your
nearest Emergency Assembly Point.

b) Close all doors and windows when leaving rooms.
c) Do not enter or re-enter a burning building or structure.
d) Remain at the Emergency Assembly Point until the all clear is given.

'TRC

®

Tasamsngszvudmiheihasssumni TUd nqugnAnvadaadugamninssanauns 2.4AsNTEN

Document Title: | Emergency Response Management Procedure

DOC NO.

PR-X-2202.02-6807-005-0 Page 24 of 35

4.14.2

4143

4.15

4151

Action by Safety officer

a) On receipt of a fire call, gather as much information as possible.
b) Notify the following personnel;

. Emergency Response Coordinator or alternate

. Area Supervisor

. Safety Officer

. Project Manager

c) Proceed to the affected area with the Emergency Response Team. Any
response should include the Water Truck and Ambulance

d) On arrival the Safety Officer/ Nurse will liaise with the Construction
Manager/HSE Manager, and carry out tasking as per the Construction
Manager/HSE Manager instructions.

The First Aid Area should be manned at all times (where possible) during Emergency
Situation by trained staff.

Action by Emergency Response Coordinator

a) Respond with the Emergency Response Team to the fire.
b) Consider Uphill and Upwind approach

c) Liaise with Senior person present regarding status of evacuation and nature of
fire

d) Ensure personnel at Emergency Assembly Points are in no danger

e) Combat the incident using Emergency Response Team Standard Procedures

f)  Continually liaise with the senior person on the scene and keep them informed
of the situation.

Electrical Fires

General Considerations

It should be remembered that by definition an “Electrical Fire” is any fire that involves live electrical
equipment. This hazard may well be present at any fire within the workplace, and should be
considered when selecting a fire extinguisher to combat a fire. Large fires involving High Voltage
equipment require careful consideration as to the means of extinguishing. It is critical that an

extinguishing medium rated as non-electrically conductive is used on live electrical equipment.
Electrical Fires Procedure
Advise all other workers in the vicinity that there is a fire.

Before attempting to extinguish the fire using an extinguisher that is rated electrically

nonconductive, i.e. Carbon Dioxide or Dry Chemical Powder

Raise the alarm, by phone or radio channel, and clearly give the following information.
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His/her name and Location The location of the fire

The extent of the fire

What known hazards or reagents are in the area

Are any persons injured or trapped

Advice that Live Electrical Equipment is involved

If the fire becomes too large or the Evacuation warning sounds go to your nearest designated
Emergency Assembly Point

Close all doors and windows when leaving rooms

Do not enter or re-enter a burning building or structure

Remain at the Emergency Assembly Point until the all clear is given

DO NOT USE WATER OR FOAM ON LIVE ELECTRICAL EQUIPMENT; YOU WILL BE
PLACING YOURSELF AT RISK.

4.15.2 Action by Area Supervisor

Ensure that the Safety Officer/ambulance has been advised and the Emergency Response
Team has responded.

Ensure that the Evacuation warning has been activated, if required.

Ensure that the appropriate area Evacuation are carried out, including a head count of all
personnel.

Liaise with area owner and arrange for the power to be isolated from the area affected.
Liaise with the Construction Manager/HSE Manager regarding Evacuation Status, Missing
Personnel, and Specific Hazards etc.

Work with the Emergency Response Coordinator to safely control the incident

4.15.3 Action by Safety Officer

On receipt of a call advising Electrical Fire gather as much information as possible

Notify the Following Personnel:

'TRC

Emergency Response Coordinator of alternate

Area Supervisor

Electrician

Safety Officer

Construction Manager

Project Manager

Contact the Electrical Section and inform them of the incident

Proceed to the affected area with the Emergency Response Team. Any response should

include the Water Truck and Ambulance
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On arrival the Safety Officer will liaise with the Emergency Response Coordinator and carry
out tasking as per the Emergency Response Coordinators instructions.

4.15.4 Action by Emergency Response Coordinator

Respond with the Emergency Response Team to the affected area

Liaise with the Area Supervisor regarding status of Evacuation and nature of fire

Ensure that personnel at the Emergency Assembly Points are in no danger

Liaise with the Area Supervisor to arrange for power to be isolated from the affected area. If
required to isolate all power, all related parties must be notified.

Control the incident using Emergency Response Procedures

Continually liaise with the senior person on the scene and keep them informed of the

situation.

DO NOT USE WATER OR FOAM ON LIVE ELECTRICAL EQUIPMENT; YOU WILL BE
PLACING YOURSELF AT RISK.

416 Heavy Equipment Fires

Combatting Tire Fires, Explosions and Potential Explosions

Basic Principles

1.

'TRC|

Minimum safe distance: Debris from tire explosions is known to have been thrown 300m. It
is suggested that this distance be used as a minimum for the setting up of roadblocks. It is

possible that material could be thrown further.

Don’t expose personnel: all unnecessary personnel should be kept away from the area.

Persons combating the fire should not be exposed directly to any possible blast.

The situation is unpredictable. Often it will not be known when a tire is likely to explode and
whether other tires are likely to follow it.

Isolate the vehicle for 24 hours after removal of the source of heat thought likely to lead to
an explosion. An emergency crew should remain in attendance during this period.
Contractor must be trained to park a suspect vehicle only in designated areas around the

construction area which have been chosen.
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4.17
4.17.1

4.17.2

417.3

Evacuation General Procedures
Scope and Purpose

There are several possible conditions that may lead to the need to evacuate an area or an entire

site. These could include, but are not limited to:

e Fire
e Explosion

e  Major Chemical spill

It is imperative that Contractor, Subcontractor and visitors understand the evacuation procedures
for areas in which they are working or visiting. These procedures should be discussed during site

general induction, visitor induction and at regular safety meetings.
Priorities
The first priority is to be directed towards saving lives, company property, the environment and

the community. It is important that when evacuating an area, it should be made without delay,

giving occupants the best chance of safely clearing the area.

After all personnel are in safe condition, efforts then should be directed towards preserving

company property.

At the discretion of Management, tasking may be directed towards restoring the property to a
normal working condition after all risks to personnel have been negated and an investigation

commenced.
Evacuation Guidelines

When evacuating work the following points will assist in getting people to designated emergency

assembly point safely.

o Be familiar with the emergency assembly points associated with the work. When working in
an unfamiliar area, find out location of the relevant emergency assembly point, and the
evacuation procedures for the area.

e Know the location of the firefighting equipment in the work and how to manually activate
suppression systems.

e Conditions within a fire effected building can deteriorate rapidly, be decisive when there is a
need to evacuate; don't hesitate even if conditions still appear to be good.

¢ When evacuating work, try to close doors and windows, this will help to prevent fire from
spreading quickly. Where possible shut down any electrical appliances.

e When evacuating move at a quick pace. Fire can produce thick smoke, therefore, if
evacuation needs to move through smoke, try to move by staying low where the freshest air

is close to the floor.

'TRC

e To pass through doors, feel the door to see if it is hot, open doors slowly and look around to
see if there is fire behind it. Remember to close all doors after passing through.

e Never re-enter an area that has been evacuated until the all clear has been given.

e At the emergency assembly point report to Supervisor, Fire Warden, or Department Head.

Advise if any persons are missing.

4.17.4 Evacuation Procedures

General Considerations
It may be necessary to evacuate the construction Area for a number of reasons;

e Gas Leak

e Fire

e  Explosion, or the risk of an explosion
e  Chemical or Oil/Fuel spills

e  Firein surrounding grass/scrub

e  Electrical storms and lightning.

Fires, gas leaks, and chemical spills have the potential to create life threatening conditions. All

evacuations should be expedient to the nominated emergency assembly point.

« Raise the alarm via phone advice Safety Officer that the construction area is to be evacuated.

e Determine which emergency assembly point is to be used, through consultation, if possible,
with the Senior Supervisor.

e Advise all personnel working in the construction Area to evacuate.

e Ensure that the evacuation call has been made and walk through the site to contact
personnel.

e  Ensure that the evacuation alarm has been activated.

e All personnel working within or visiting are to evacuate the building/construction site.

e Al personnel working within the Explosives area are to evacuate to the designated
emergency assembly point.

e Supervisors or the person finding the emergency situation will activate the evacuation alarm.

e  Shut down any operating machinery/equipment if it safe to do so.

e Select the emergency assembly point to be used, consider using an emergency assembly
point that is upwind of the emergency area

e All personnel working are to evacuate to the emergency assembly point.
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4.17.5

4.17.6

417.7

e All personnel are to remain at the emergency assembly point until advised of all clear.

o If possible switch off all electrical equipment when leaving work areas.

e Close all doors and windows if possible.

e Follow the instructions of the fire warden.

e Ensure that Safety Officer have been advised of the Construction Area evacuation.

e Ensure that a head count is carried out of all personnel at the emergency assembly point and
advise the Emergency Response Coordinator of any missing personnel.

e Ensure that the Superintendent and Construction Manager have been informed.
Advise employees in the area as quickly as possible to evacuate.

ONLY TRY TO EXTINGUISH A SMALL FIRE IF THERE IS ABSOLUTELY NO IMMEDIATE
DANGER.

Safety Officer

On receipt of a call advising Area evacuation, gather as much information as possible, identify

which emergency assembly point is to be used. Notify the following;

¢ Emergency Response Coordinator or alternate

e Safety Officer

Proceed to the designated emergency assembly point with the Emergency Response Team.
Response to include the water truck and ambulance.

On arrival liaise with the Construction Manager/HSE Manager and Shift Supervisor.
Notify the Emergency Response Coordinator or alternate.

Carry out tasking as per Emergency Response Coordinator’s instructions
Emergency Response Coordinator

Respond with the Emergency Response Team to the designated construction Area emergency

assembly point.

Liaise with the Supervisor regarding evacuation status and nature of tasking required.
Continually liaise with the senior person on the scene and keep them informed of the situation.
Supervisor

Ensure the Safety Officer has been advised of the evacuation.

Ensure the evacuation alarm has been sounded.

Ensure the related managers have been advised.

'TRC
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4.18
4181

4.18.2

Ensure all personnel have evacuated the building by doing a quick search, if possible. (Do not

place yourself at risk trying to search the building).

Ensure a head count is carried out of all personnel at the emergency assembly point and advise

the Emergency Response Coordinator of any missing personnel.

Environmental Incidents
What is a reportable environmental incident

e  Chemical spills.
e Spills of fuel or oil.
e Non-contained fires within operational areas.

e Uncontrolled gas emissions.

Note: All oil or chemical spills that occur with an Occupational Health and Safety incident must

also be reported as Environmental incidents.
Environmental Incident Definitions

Low/ Minor Severity Incidents - On Property within Spill Containment System or On Property

into Disturbed Area

o Within immediately identifiable small area

e No lasting effect on environment or humans

e Negligible amount released that can be cleaned up by site personnel without
use of special equipment or external expertise

e No need for remediation (other than cleans up)

e Can be dealt with by mine systems for removal of material
Medium Severity Incidents - On Property into Undisturbed Area or Off Property

* Quantity and extent of material is identifiable and is in a limited area (confined)
e Release of non-negligible quantities of an acutely hazardous material

e Environmental effects are significant but reversible

e  Contamination of someone else’s property

e Possible or probable breach of regulation

e Potential for media coverage or public controversy regardless of extent of incident

High Severity Incidents - Off Property or Into Watercourse; All High Severity Incidents should
have a corrective action implemented as a priority

e Quantity or extent of affected area large, not limited or not identified

e Actual or potential significant long-term environmental effect

'TRC|
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¢ Release of an acutely hazardous material in significant quantity 5. EMERGENCY EQUIPMENT
e Potential threat to human life and /or fish or wildlife kills Crews shall be supplied with first aid kits, fire extinguishers and absorbent materials.

Major breach of regulation
* I 9 Other emergency equipment may include:

e Significant potential for media or public controversy

o Use of off-site expertise required for remediation » Flares

4.18.3 Chemical Spills e Road cones

e Signs and flashing lights
FUEL AND OIL SPILLAGE
o Reflective vests

To minimize the possibility and effects of any potential spillages of oil or diesel in which e Plastic trash bags

contamination of fresh water occurs on site. .
e Disposable gloves

USE AND LOCATION
6. SAFETY

Primarily areas associated with Warehouse and Construction area; however accidental spillage
. All operations or actions taken in response to emergencies, including equipment, vehicles and
could occur on any area of operations. ) i ) ) i
materials used, shall be in accordance to Thailand laws and regulations, Project Procedures and

DANGER OWNER requirements.
e Health Hazard Data
7. QUALITY CONTROL

All spillages have fire/explosion/health/environmental risks. Prompt controls are required to
pilag P P 9 This Procedure will be audited in accordance with the Project Quality Plan.

prevent damage to life and equipment.
e Specific Data/Precautions

Reference must be made to the chemical information manual and/or manufacturer’s

guidelines for extra data and precautions.
PROCEDURES
o Notification

Large oil and diesel spillage requires immediate notification. Security Control will be notified

and Security will contact the Environmental Specialist
e Personnel Responsible

Environmental Specialist with the assistance of Safety Officer and operations personnel

involved will be responsible for the control, removal and clean-up of any accidental spillage.
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8. EMERGENCY NUMBER (vangiaansdnvidasiaaniiu)

Attachment 1: Flow Chart for Emergency Response
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