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(10) sruneadielndifinsdauenszuunns LU INNITHAAS 1633 Positive Tsolation AOUNITNATEL
SEUUROUISUNAAI T (Commissioning) ttazneumstatsla NgNITUIUMIHAR

(11) @a0HUIMSI 15U Aot msiui aefiusmsmasueaits uazaaitiusmasudd Sudy

(12) ﬂmﬁmﬂ'ﬁymwﬁﬂﬁ’ﬁuqﬂﬂm’fuaxmuwmuz 13w saussnn insestiu lluazsansalmingu 1)

TununnszUIUMIHAN

2) PSE Tier 1 and Tier 2 Material Release Threshold Quantities

Threshold Tier 1
Release Material Hazard Classification Outdoor Indoor Outdoor Indoor
Category Release Release Release Release
>5kg >0.5kg >0.5kg >0.25kg
TRC 1 TIH Zone A Materials
(11 1b) (1.11b) (1.11b) (0.551b)
>25kg >25kg >25kg >1.25kg
TRC 2 TIH Zone B Materials
(55 1b) (5.51b) (5.51b) (2.75 1b)
=100 kg >10kg >10kg >5kg
TRC 3 TIH Zone C Materials
(220 1b) (22 1b) (22 1b) (111b)
=200 kg >20kg >20kg >10kg
TRC 4 TIH Zone D Materials
(440 Ib) (44 1b) (44 1b) (22 1b)
=500 kg >50kg >50kg >25kg
TRC S Flammable gases
(1100 Ib) (110 Ib) (110 Ib) (55 1b)
P-#na.-0016 Uszmel§asad 11 wamstifuenasaiuquillodlasuuuszuuniuguenaisniy
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Threshold Tier 1

Release Material Hazard Classification Outdoor Indoor Outdoor Indoor
Category Release Release Release Release
Liquids with normal boiling point<35 °C (95 °F) and
flash point < 23 °C (73 °F)
Other Packing Group I materials (excluding acids/bases and
excluding UNDG Class 1; Class 2.2; Class 4.2; Class 4.3;
Class 7; and Class 9 materials)
Liquids with normal boiling point > 35 °C (95 °F) and
flash point < 23 °C (73°F)
>1000kg | = 100kg >100 kg >50kg
Crude oil >15 API Gravity (unless actual flash point available) (2200 Ib) (220 1b) (220 1b) (110 1b)
TRC 6
or or or or
Other Packing Group II materials (excluding acids/bases and
= 7bbl 20.7 bbl = 0.7 bbl 2 0.35 bbl
excluding UNDG Class 1, Class 2.2; Class 4.2, Class 4.3;
Class 7; and Class 9 materials)
Liquids with flash point>23 °C (73 °F) and <60 °C (140 °F)
Liquids with flash point > 60 °C (140 °F) released at a temperature
at or above flash point
Crude oil < 15 API Gravity (unless actual flash point available) >2000 kg >200 ke >200 ke > 100 kg
UNDG Class 2, Division 2.2 (non-flammable, non-toxic gases) (4400 1b) (440 1b) (440 Ib) (220 Ib)
TRC 7 L
excluding air or or or or
Other Packing Group III materials (excluding acids/bases | = 14 bbl = 1.4 bbl = 1.4 bbl 2 0.7 bbl
and
excluding UNDG Class 1; Class 2.2; Class 4.2; Class 4.3; Class 7;
and Class 9 materials)
Liquids with flash point > 60 °C (140 °F) and <93 °C > 1000 kg =500 kg
(200 °F) released at a temperature below flash point (2200 Ib) (1100 1b)
TRC 8 - -
Strong acids/bases* or or
=7 bbl 3.5 bbl
Remark: * Substances with GHS Skin Corrosion Category 1A or substances with pH < 1 or pH > 12.5. Either definition may be used for
classification. The GHS definition is considered more precise for skin corrosion classification; however, availability of this measurement may
preclude its use.

3)  uUINMINIIN Packing group, Hazard zone Uaz Threshold quantity a1%5ua1s R Inuazasiny

(flammable and toxic materials)

Flammable Materials:

P
¥ A

% 4 a1 K
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Hazard Grouping Based on Flammability
Packing Group Flash Point (Closed-cup) Normal Boiling Point
I - <35°C (95 °F)
11| <23 °C (73 °F) >35°C (95 °F)
I >23°C (73 °F) <60 °C (140 °F) >35°C (95 °F)

Toxic Vapours:

TIH Hazard Zones A, B, C, and D per U.S. DOT regulations.

Hazard Zone Inhalation Toxicity
A LCxq less than or equal to 200 ppm
B LCgp greater than 200 ppm and less than or equal to 1000 ppm
C LCgp greater than 1000 ppm and less than or equal to 3000 ppm
D LCsq greater than 3000 ppm or less than or equal to 5000 ppm

Toxic Liquids:
. - Inhalation Toxicity by
. Oral Toxicity Dermal Toxicity :
Packing Group Dusts and Mists
| <5.0 <50 <0.2
Il >5.0 and <50 >50 and <200 >0.2and £2.0
[l >50 and =300 >200 and <1000 >2.0and 4.0

The packing group and hazard zone assignments for liquids based on inhalation of vapors is

defined in the following table:

Packing Group Vapor Concentration and Toxicity

| (Hazard Zone A) V 2500 LC5q and LCsy <200 mL/M3

| (Hazard Zone B) V 210 LCsg; LCsq <1000 mL/m3; and the criteria for Packing Group |, Hazard Zone A are not met

Il V 2L.Csp; LCsp <3000 mL/m?; and the criteria for Packing Group I, are not met

1 V 20.2 LCsp; LCsq <5000 mL/m?3; and the criteria for Packing Groups | and I, are not met

NOTE Vis the saturated vapor concentration in air of the material in mL/m3 at 20 °C and standard atmospheric pressure.

Example (TIH-Toxic Inhalation Hazard & Zones Hazard Zone A, B, C and D)

y ¥ 4 L A A g
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e TIH —Zone A: Br, HCN, Nickel Carbonyl, Phosgene, Methyl Isocyanate (MIC)
e TIH —Zone B: Boron Trifluoride (BF,), Chlorine, H2S, Red Fuming Nitric Acid
e TIH —Zone C: Hydrogen Chloride (HCI), Hydrogen Fluoride (HF), Sulfur Dioxide (SO,)

e TIH —Zone D: Ammonia (NH,), Carbon Monoxide (CO), Ethylene Oxide

4) Material Threshold for Tier 3 LOPC

LOPC outcomes in below listed shall be classified as Tier 3. Otherwise, smaller LOPC that fail to meet

below quantity threshold shall be under Tier 4*.

® Fire or explosion. This includes all types of fires, i.e. flash, jet, or pool, regardless of the length of
time of burning, but no consequences that fit Table 3 7 above.
® Action required to prevent or limit the consequence of a potential fire or explosion due to LOPC
® Near miss, HPI or has the potential to cause death or injury to anyone; or
For GAS / 2 Phases release, a release is reported if it is:
® A CONTINUOUS release at a rate greater than 1 kg/hour. Nominally 20% LEL at 0.1 meters from
leak source OR
® A DISCRETE release with a total mass of greater than 0.1 kg.
For Liquids, a release is reported if it is
® A CONTINUOUS release of 100% hydrocarbon at a rate greater than 5 kg/day (approx. 80 drips/
minute), nominally 0.25 liters/hours OR

® A DISCRETE release of 100%hydrocarbon, of greater than 5 kg (nominally 5 liters). For mixture,

hydrocarbon portion shall be determined.

*MUOA PSE Tier 4 11318911 115189710 Substandard

o d
5) MIAUINANNFUNIIVBY PSE Tier 1 JaellFinaum Severity Weight

API RP 754 2171 3" Edition (August 2021) lamviualiimiuiman Severity Weight d150
i : . . )] A g P
91i@Me PSE Tier 1 11301519 D.1 11 Annex D 1ag Severity Weight 1 utayaniluilsg Tow

WUANIN PSE Tier 1 Faamnsninungienanaunmslivilgalszaniammstanmsnny

v &

[ a dy . . nm YA o I v o w . 1
Uaoanenszuiunanla 919l Severity Weight 11 1471 ng1lsz aennazind 1Ay PSE Tier 1 ua
o y ] < 1 1 . 1 4 g o
Wuioutiauen IR uAULANA19321219 PSE Tier 1 uAaZiian15al uon1nil 1manisol

. A . J n 9 = s 1 1 . A
PSE Tier 1 NAziuu Severity gani1 1ildnunedaurgnisaiiugnii PSE Tier 1 ATinguuY

Severity M

y ¥ 4 L A A g
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AZUUY Severity eHNTafUIn I@AMITINAZIUUYEINANTENULAAZMUATN TN

Y
A1514 Severity Weighting 1agiif10819m AU Al

o 1A
M39819% 1

During start-up following a maintenance outage, a distillation column was overfilled, resulting in

a release of 1200 bbl of flammable liquid in six minutes from an atmospheric relief device. The

liquid release formed a flammable cloud that exploded, killing 8 people, injuring 47 people, and

causing $80 M in damage. An officially declared shelter-in-place order was issued for the nearby

community for 2 hours.

IBnsAIIY

Safety/Human Multiple Fatalities 27 Points
Health

Direct Cost $80 M 9 Points
Material > 27x Tier 1 TQ 27 Points
Release

Community Shelter-in-Place < 3 hours 1 Point
Impact

Off-site No Environmental Impact 0 Points
Environmental

Impact

Tier 1 PSE Severity Weight Total 64 Points

o 1A
73081910 2

An uncontrolled exothermic reaction resulted in the venting of 20 tons of toxic gas in 45 minutes.

The toxic cloud drifted into the nearby community, killing 3500 people. An officially declared

community evacuation was ordered; residents were not permitted to return for 7 days.

IBMISAIUIA

Safety/Human  Multiple Fatalities
Health

Direct Cost <$25,000

Material 2 27x Tier 1 TQ

) ]
P-HN9.-0016 Yszmaldnsain 11

27 Points

0 Points

27 Points

% 4 a1 K
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Release

Community Community Evacuation > 48 27 Points
Impact Hours

Off-site No Environmental Impact 0 Points
Environmental

Impact

Tier 1 PSE Severity Weight Total 81 Points

f11314 Tier 1 PSE Severity Weighting

y ¥ 4 L A A g
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Consequence Categories
Severity Direct Cost Material Off-site
Points Safﬁtga’n#Ta" from Fire or Re'i?;exmhm Community Impact Environmental
Explosion Period 20 ¢ Impact b¢c
Injury requiring Resulting in Release volume | — Officially Resulting in $100,000
treatment beyond $100,000 < direct | 1x < Tier 1 TQ declared < acute environmental
first aid to an cost damage < 3x outside of shelter-in-place or cost < $1,000,000.
employee, < $1,000,000. secondary public protective
, contractor, or containment. measures (e.g. road

Tpoint | g heontractor. closure) for
(Meets the definition < 3 hours, or
of aU.S. OSHA — officially declared
recordable injury.) evacuation

< 3 hours.

— Days away from | Resulting in Release volume | — Officially — Resulting in
work injury to an $1,000,000 < 3x < Tier1TQ declared $1,000,000 < acute
employee, direct cost < 9x outside of shelter-in-place or environmental cost
contractor, or damage secondary public protective < $10,000,000, or

3 poi subcontractor, or <$10,000,000. | containment. measures (e.g. road | — small-scale injury or

points .. . .
— injury requiring closure) for death of aquatic or
treatment beyond >3 hours, or land-based wildlife.
first aid to a third — officially declared
party. evacuation > 3

hours < 24 hours.

— A fatality of an Resulting in Release volume | Officially declared — Resulting in
employee, $10,000,000 9% < Tier1 TQ evacuation > 24 $10,000,000 < acute
contractor, or < direct cost < 27x outside of | hours < 48 hours. environmental cost

9 points subcontractor, or damage secondary < $100,000,000, or

— a hospital <$100,000,000. | containment. — medium-scale injury
admission of a third or death of aquatic or
party. land-based wildlife.

— Multiple fatalities | Resulting in Release volume | Officially declared — Resulting in

of employees, >$100,000,000 |=>27xTier1TQ evacuation > 48 > $100,000,000 of
contractors, or of direct cost outside of hours. acute environmental
subcontractors, or damages. secondary costs, or

27 points | — multiple hospital containment. — large-scale injury or

admission of third death of aquatic or
parties, or land-based wildlife.
— a fatality of a third

party.

@ Where there is no secondary containment, the quantity of material released from primary containment is used. Where secondary
containment is designed to only contain liquid, the quantity of the gas or vapor being released and any gas or vapor evolving from a
liquid must be calculated to determine the amount released outside of secondary containment.

b Judging small-, medium-, or large-scale injury or death of aquatic or land-based wildlife should be based on local regulations or
Company guidelines.

¢ The severity weighting calculation includes a category for “off-site environmental impact” and injury beyond first aid (i.e. OSHA
“‘recordable injury”) level of safety/human health impact that are not included in the Tier 1 PSE threshold criteria. However, the
purpose of including both of these values is to achieve greater differentiation of severity points for events that result in any form of
injury or environmental impact.

9 Forthe purpose of severity weighting, general paving or concrete under process equipment, even when sloped to a collection
system, is not credited as secondary containment.

€ Material release is not tabulated for fires or explosions. These events severity will be determined by the other consequence
categories in this table.

) ]
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MANUIN 7.3 INUNNI5N Equipment Failure N41U18d09518914 NCR

J o ] o 1 1 a ua
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Rank A

Rank B

Rank C

Rank L

Repair Action
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v A 9 .y
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gy & A A
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L.
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Rank A

AANUIN 7.4 A1081901518nU521AN Accident, Near Miss uazm@mm‘fﬁﬁ’amaumuiﬂﬂ

a ' 1o
AUSNTTUNTADUFTIUNFAHUDITEUUNDAINN

WANIENUAD ynna nimdau Fandoy Fordvs Process safety
Accident RGO MRGLCRL nindawdenie, | @15nd/v0uTe ¥n | dINanIzNUAe | LOPC Tier 1
sz | $lvagianadon Fordoa in1s | uaz2
ngaYedn ponited
Near Miss Jlonma ‘UW]L%‘U S/D (No flow at - - Tier 3
1@eTIn outlet line of (s1991u 1u
station) lLGib],JJ'ﬁQWﬁ Process safety
N3ZNUADYNAT Tier 3)
Substandard Uiiaamlu Pressure gauge 04 fuisauasiad | - Tier 4
anvaz liasadey | aum@eanegly | 14 Tn1s 1 bun
1w 'laild PPE IAUN Low 59951 (Sub-Con)
(Sub-Act) pressure (“ﬁ’N?’f
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aovaulay Wosdu
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HaNIENUAD ynna nindau Aunadon CRIGEN Process safety
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MANUIN 7.5 Hydrocarbon release size estimation
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Small Continuous Release Flowrates
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Pressure (bara)
Mass Flow Rate in Kg/Min for continuous gas release
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Present MAOP : psig SeamWeldType | No [ Long [ Spiral
Type of Coating - Body Pipe : Girth Weld Coating Thickness :
Feature ID from ILI Report : Pipe Surface Temperature :
Cathodic Protection system Impress current Scarficial anode
Location of Damage

Pipeline Route Code : KP of Damage - Start: End:
GPS Coordinate Northing : m Easting : m. | Depth of Cover m.
Distance from Upstream Girth Weld : m. Distance from Downstream Girth Weld : m.
Seam Weld Orientation of Pipe : o'|Upstream Pipe : o'|Downstream Pipe : o'
Land Use : Residential | | Commercial | | Pasture Farming | | Other:

Soil Type [ [ Hard soit! | Very Soft' |Information for excavation work

Defect Drawing or Sketch

Qrientation of defect?

Location of defect?

Proximity to GW? Proximity to other defects?

12'0 A
6'0 A |:> Direction of Flow
Viewon A - A
Damage Cause Natural forces Corrosion Excavation by third parties
Othre Outside force Other.

Rupture Yes No

Leak Yes No

Fire Yes No

Explosion Yes No

Excavation Yes No

Note 1. Excavation work shall be installed sheet pile.
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MARNWINT 8.2 MT1aneAIAs nezs1emssnnuglnsainsndmenliau
1. intraweb.pttgrp.com/ocdms/ layouts/15/WopiFrame?2.aspx?sourcedoc=/ocdms/Documents/Pipeline%20
Emergency%20Service/Emergency%20Pipe%20and%20Tools%20List/Emergency%20Pipe%20and%20
Tools%20List Rev3%20-%20Editable.xIsx&action=default)

2. iWarehouse (https://tsoiwarehouse.pttplc.com/User/Login?ReturnUrl=%2f)
MANUINN 8.3 M YSHal Liquid Nitrogen @115 UN0UUUN

M3muI33na Nitrogen NFF145UN13 Purging taz Yunaumsilszauaudiunsm TIG&BIG

A A . {o & Ay Y .
1. m3Usziuilsuna Nitrogen Naudlundealesluns Purging

1.1 ¥UUIAYRIND inch.
1.2 A2NE1IVOIND .
1.3 dauyagiulumsdiuim vz 191/511a1904 Nitrogen 3 1n1v091/51105%0

1.4 $1U2U Nitrogen N9 191UM3 Purging = YSanaiin1dnnde 1.3 x aAnuenneands 1.2

16
1.5 Wi 18ihmsie 10% = BSuaildonde 1.4 x10 %
2. 528zna11ums Purging
2.1 ldauyagmlumsmiuna 921915 uaues Nitrogen 3 1vesSuiasne

2.2 5282100113 Purging = 528219811UMS Purging 2.1 x ANE1INDIINYE 1.2

16

MARUINT 8.4 1woiAndaonsaiitamannidu
® supplier special tool AN S-IN.ITA.-04-0002 FOYAAUDAYUMIAUHUMTATWUHUIANTIHARNIAY
IngauazUmIANuAeIegInY ML M.
® contractor AN S-IN.950.-04-0002 FOYAATUAYUMIAUTUMTANUUNUIANTIMARNDUINYALDE
Ursanuaeliiogsne niIeaw .

MIMIUTVLIENGSUvan Naziarsanfadensalifamanndy
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MANUINT 8.5 Outline Specification for Initial Survey of Offshore Damaged Pipelines
Overview

The pipeline survey can be carried out in two ways; either using a vessel based hydrographic survey or utilising a

(Workclass Remote Operate Vehicle) WROV.
For both inspection methods the mothership will need to be fitted with the following:

1) Differential GPS — Primary and secondary systems.

2) A calibrated gyro compass.

3) Echo sounder for bathymetry - A single channel echo sounder will be sufficient.

4) A sound velocity profiler — To measure seawater temperature and salinity.

5) WROV and Sonar winching systems.

6) If the work area is located near (within the 500m zone) of a platform or other surface structure, the vessel
should be equipped with a system, such as a laser fanbeam, to maintain a safe distance from the
structure.

7) Reserve systems - In case of system failure.

All equipment would need to be fully calibrated.

Hydrographic Survey

For a vessel based survey, the following systems would be required:

v H Y ! v
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1) Side scan sonar. — With a 50 — 100m slant range.
2) Sub bottom profiler - Working to a below seabed depth of 5m, with heave compensation. The sub bottom
profiler can either be towed or hull mounted.
3) On vessel recording equipment, for the side scan sonar and the sub bottom profiler.
4) On board data processing facilities — To speed up data turnaround times.
5) Cable counter - To determine how far out the side scan sonar towfish is located from the vessel.
6) Alternatively, an Ultra short base line acoustic system can be used to determine the towfish location
more accurately than a cable counter.
The survey vessel should survey a grid of at least 1*1km (TBC), centred on the incident, ensuring that the sonar
provides sufficient overlap of each grid line (Approx 50% overlap). A final pass of the pipeline should be made,

along the pipeline route, with a slight offset, in both directions.
For a WROV survey, the following systems would be required to be fitted to the WROV:

1) High resolution video cameras, with associated lighting placed on the ROV. Three video cameras should
be utilised to provide a view of the top of the pipeline, as well as port and starboard views.
2) A USBL acoustic beacon to be fitted to the ROV, to determine ROV location. With appropriate USBL
receiver fitted to the vessel.
3) Side scan sonar.
4) Sub bottom profiler — Working to a seabed depth of 5m.
5) A pipe tracker system.
6) Cathodic Protection stabbing equipment.
7) A digital video system, including the ability to add video overlays, on board the mothership, to collate
and label the video footage from the WROV.
8) Backup analogue video capture systems, ie: video recorders.
The WROV can either be used to “fly” along the pipeline route, in both directions or to survey a 1*1km grid,
(this will be much slower than the vessel based survey) or a combination of both. The main advantage, over the

vessel based survey, is that video footage can be recorded and viewed.
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Fully qualified survey personnel will also be required to conduct the survey.

Deliverables

Required, from the survey, would be;

1) ROV video footage, with commentary, noting debris, seabed scars, pipeline exposure, pipeline
movement etc. The video footage should be overlayed with GPS co-ordinates, depth, velocity, etc.
Software should be provided to view the ROV footage, with the ability to view the footage from multiple
cameras simultaneously.

2) A detailed anomaly listing to be generated from the ROV and sonar footage.

3) Side scan sonar data, with software to enable this to be viewed, clearly labelled with debris, anchor
scouring, pipeline exposures, pipeline movement, etc.

4) Full survey report.

Inspection Process

The following is a typical process of inspection to confirm the damage that may have occurred to the pipeline.
Inspections to confirm damage:

- Swathe Bathymetry or Multibeam — this will give a picture of the seabed. The objective of this inspection
will be to:
O Confirm if and where the line is exposed
O Confirm any movement of the line
O Confirm the path of the anchor across the seafloor. This can give important information as to

where a dent or deformation of the pipe wall may have occurred, which may be difficult to see
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during inspections, if for example the pipeline has moved during the incident, or if sediment
makes visibility poor.

O Allow for focused inspection plan to be implemented

= General Visual Inspection (GVI) along pipeline route — First Pass
O This will give an initial impression of the extent of the damage, and allow experts onshore to
review features/damage and where efforts need to be focused
O Itis anticipated that this inspection would be undertaken to provide full coverage of pipe in one

pass, using side boom cameras or equivalent

- GVI-Second Pass
O Focused GVI of specific areas as specified by client/experts onshore.
O This would aim to identify possible areas of damage or key features and would allow experts on

the beach to make decisions on potential CVI’s to be performed

= CVI-Close Visual Inspection of specified areas
O The requirement for this would be specified by experts onshore.
O The CVI will allow for a more detailed engineering assessment to be made by experts both
offshore and importantly onshore. Footage should be of high quality, and may include CP stabs

of bare metal if any is present.

Inspections should ideally be carried out by 3.4U qualified personnel. This is the standard inspection qualification

for offshore inspectors.

During all the ROV Visual inspections a voice over (commentary) of the inspection should be provided. Video
and Photograph logs should be utilised to ensure experts on the beach can clearly identify which sections/features
of the pipeline the videos or photographs relate to. The Video logs should always start with the direction of

inspection being stated.
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HOSPITAL / Tsavitnuna

Name: Tel:
T5aneuraUaINUAl / Pluak Daeng Hospital 038-659117
Tsaneunsaiav A33197 / Samitivej Sriracha Hospital | 038-320300
Police Station / @ntifna

Name: Tel:
an.UaNuad / Pluak Daeng Police étation 038-659101

AN.1/8%u /Bo Win Police Station

038-067313 , 094 9027476

Fire Station / aondifuiwas

Name:

Tel:

AudAIANNTIENEY WHA ESIE 3/

Emergency Control Center WHA ESIE 3

038-012513-4

annfifuwae aumaanuaa /

Pluak Daeng Subdistrict Fire Station

038-659869

YT =
ANTHAUIWRY UA.ONANT /

038-964221
Taesit Subdistrict Fire Station
Electricity / Water Supply el 7 dszin
Name: Tel:

anniilhdouniinia sanedaanuae /

Pluak Daeng District Provincial Electricity Authority

038 - 445034, 038 - 445011
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