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Operation Type

Exploration & Production

Gas Processing/ Transmission

Petrochem

Refinery

Utility/Power Plant

Terminal & NGV Mother Station

Retail

Building

Inl / Lab
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MANHIN 8.2 51ﬂﬁ$!aﬂﬂ!ﬂm“ﬁ API RP 754
1) mm"ﬁmmﬁaigé‘fummguma Process Safety Event Tier 1 ttaz Tier 2
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' ' ' o o < { o ' ' 3y
954 N151asea1seen Flare Llﬁy’JWU’J']fI liquid hydrocarbon “]Jl\lf’)ﬂﬂil'lﬂﬂﬂ']‘lfﬁ}’)ﬂ Lﬂuﬁ’u uazﬁmsﬁLﬂmlmmmﬂwauﬁaﬁu

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
>s5kg >05kg >0.5kg >0.25kg
TRC 1 TIH Zone A Materials
(111b) (1.11b) (1.11b) (0.55 1b)
>25kg >25kg >25kg >1.25kg
TRC 2 TIH Zone B Materials
(551b) (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 1b) (44 1b) (44 1b) (22 1b)
Flammable gases
Liquids with normal boiling point < 35 °C (95 °F) and
flash point < 23 °C (73 °F) >500 kg >50kg >50kg >25kg
TRC 5
(1100 1b) (110 Ib) (110 1b) (55 1b)
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 >1000 kg >100 kg >100 kg >50kg
flash point <23 °C (73°F) (2200 1b) (220 1b) (220 1b) (110 1b)
TRC 6
or or or or
Crude oil 2 15 API Gravity (unless actual flash point available)
=7 bbl >0.7 bbl >0.7 bbl >0.35 bbl

P
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Threshold Tier 1

Release Material Hazard Classification Outdoor Indoor Outdoor Indoor

Category Release Release Release Release

Other Packing Group II 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 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 kg >200 kg > 100 kg

UNDG Class 2, Division 2.2 (non-flammable, non-toxic gases) (4400 1b) (440 1b) (440 1b) (220 1b)
TRCT excluding air or or or or

Other Packing Group IIT materials (excluding acids/bases | > 14 bbl > 1.4 bbl > 1.4 bbl >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 1b) (1100 Ib)
Hes Strong acids/bases* _ ) or or

>7bbl >3.5bbl

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) UMIMIN159N Packing group, Hazard zone 1182 Threshold quantity %303 13 1Wluazensiiy

(Flammable and Toxic Materials)

Flammable Materials:

Hazard Grouping Based on Flammability
Packing Group Flash Point (Closed-cup) Normal Boiling Point
I - <35°C (95 °F)
I <23°C (73 °F) >35°C (95 °F)
111 =23 °C (73 °F) 60 °C (140 °F) >35°C (95 °F)
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Toxic Vapours:

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

Hazard Zone Inhalation ToxXicity
A LCgq less than or equal to 200 ppm
B LCgq greater than 200 ppm and less than or equal to 1000 ppm
C LCxq greater than 1000 ppm and less than or equal to 3000 ppm
D LCsp greater than 3000 ppm or less than or equal to 5000 ppm

Toxic Liquids:

Packing Group

Oral Toxicity
LDsq (mg/kg)

Dermal Toxicity
LDgg (mg/kg)

Inhalation Toxicity by
Dusts and Mists
LCsq (mg/L)

| <5.0 <50 <0.2
Il >5.0 and <50 >50 and <200 >0.2 and <2.0
11 >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)

V2500 LCsq and LCsp <200 mL/M3

| (Hazard Zone B)

V 210 LCsgq; LC5p <1000 mL/m?; and the criteria for Packing Group |, Hazard Zone A are not met

Il V 2LCsp; LCsg <3000 mL/m?3; and the criteria for Packing Group |, are not met

I V 20.2 LCsp; LCsg <5000 mL/m3; and the criteria for Packing Groups | and II, are not met

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

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

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
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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.

*N86 PSE Tier 4 19518911 114518911 Substandard
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Pipeline site investigation Sheet

Arriving date Arriving time Record by
Basic Data
Pipeline Diameter : inches| Pipe Grade/SMYS : X/ psig
Nominal Wall Thickness : mm. Measured Wall Thickness : mm.
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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Emergency Pipe and Tools List Rev3 - Editable.xlsx (pttgrp.com)

MANUINN 8.3 A YSHal Liquid Nitrogen d115UN0UUUN

M3muI33na Nitrogen NFF145UN3 Purging taz Yunaumsilszauaudiunzsmn TIG&BIG

a = {o & { .
1. m3UsziuifSun Nitrogen Nsudundoalslums Purging

1.1 ¥UUIAVDIND inch.
1.2 ANNENVDIND Ny,

9 a o 9 . 1 = [
1.3 lgeuyagiulumsiiuia sz lsf5uaued Nitrogen 3 1m1ue91f5110510

1.4 $149% Nitrogen 1921911415 Purging = U3uainv1dande 1.3 x anveninennde 1.2

16
1.5 Wanai18ldhmsiie 10% - Wanadildannde 1.4 x10 %
2. 528zna11ums Purging
2.1 ldauyagmlumssiuna 91915 uaues Nitrogen 3 1vesSuiasne

2.2 5282100113 Purging = 528219811UMS Purging 2.1 x ANNE1INDIINYE 1.2

16

MARWINT 8.4 1wesAnApNSAINAARMAY
® supplier special tool AT S-31.250.-04-0002 VoYAAUUAYUMIAUTUMTAWUHUTAMTHAR DAY
IngauazUmIANUAeIegInY MBI M.
® contractor A S-IN.33A.-04-0002 ToYAATUAYUMTAUTUMIAWUHUTANMTIHARNBUINYALAZ
UimsanuAeiiioagsne wiuem .
masmumeu3indSumin flezfissandndensaidamaanidy

< Aa o Yo v Y 1 A 1 Y 1 T o a
1. L‘}Jumumﬂa”lmmmmmﬂu scope UBNTZUUND HAZUIDITUNDTINNDAINIYTITUYIN

Tua49 3 Vdounds

v H Y ! v
P-#A.-0403 Yszmaldasan 4 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

20/24


https://ptt-intraweb.pttgrp.com/ocdms/_layouts/15/WopiFrame2.aspx?sourcedoc=/ocdms/Documents/Pipeline%20Emergency%20Service/Emergency%20Pipe%20and%20Tools%20List/Emergency%20Pipe%20and%20Tools%20List_Rev3%20-%20Editable.xlsx&action=default

TA8ATI9AOUIINTZUY Vendor Management System (VMS) Aun19ioyada (pttple.com) 1ag

A

UsEaUUAUNUIBNY V. UEA. W30

<3| Ao A 1 @ o
2. Wluusynieglu ACTL atiuagiiu

MANUINN 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:

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.

9 1 Y i1 FJ
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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.
A USBL acoustic beacon to be fitted to the ROV, to determine ROV location. With appropriate USBL
receiver fitted to the vessel.

Side scan sonar.

Sub bottom profiler - Working to a seabed depth of 5m.

A pipe tracker system.

Cathodic Protection stabbing equipment.

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.

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.

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.

P-H19.-0403 Uszmaldfdaii 4 Laﬂmisz?]umﬂmiﬂauamﬁm%émuuizuumugmaﬂmim&u
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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
O
O

Confirm if and where the line is exposed

Confirm any movement of the line

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 during inspections, if for example the pipeline has moved during the incident, or if
sediment makes visibility poor.

Allow for focused inspection plan to be implemented

- General Visual Inspection (GVI) along pipeline route - First Pass

@)

This will give an initial impression of the extent of the damage, and allow experts onshore
to review featuresi\damage and where efforts need to be focused

It is 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
O

Focused GVI of specific areas as specified by client/experts onshore.
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
O

The requirement for this would be specified by experts onshore.
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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4 |(FD) Andfou Fire Drill Exercise amnguang Wui .11 wes 31-W.0.-66 Un.11 NIZUAIATOYTEN aufiumsuduaia
=< 9 . . . dy A a ~ o Aa Y <
5 |(FD) Wndou Fire Drill Exercise AMuA{HUE WU U2 14-11.8.-66 n.2 NIZUATATOYTY AudumMsLanase
=2 v &£ A ' a ~ a ) <
6 (PL) Andow Pipeline Emergency Exercise Lv.1 WHNUUIND 1n.2 16-1.8.-66 in.2 NISUATATDYT ANUUNITUAUNIY
= 9 . . . A A ' a a o A v 3
7 (PL) Hndou Pipeline Emergency Exercise Lv.IWUNLUUIND n.11 20-1.8.-66 in.11 NISUATATDYTE ANUUUNITUAUNI
2 [
8 [(PL) Wndfow Pipeline Emergency Exercise Lv. 1 1#tuMe Un.4 11-0.9.-66 1n.4 YoULNU FENINANUIUMS
Fl ]
9 |FD) Fndfou Fire Drill Exercise A vu1e Wud 1n.4 12-n.01.-66 n.4 YOULAY FENINAUUUMS
Fd ]
10 |(FD) Andfow Fire Drill Exercise Aungnang iui 1n.6 24-1.9.-66 In.6 ANy, FERINAUTUMS
== 9 dy a 1 1 o A
11 |(PL) Wnefou Pipeline Emergency Exercise Lv.1WULUIN® 1.6 25-1.9.-66 1n.6 AN, FENINANIUMS
Fl ]
12 |(FD) Anou Fire Drill Exercise Mungvute Wy 1n.10 KCS 26-1.9.-66 n.10 RLFUNTT FENINAUTUMNS
= Y . . . A A ~ ' o A
13 |(FD) Wnsiou Fire Drill Exercise AMng 118 AU 1.9 27-1.9.-66 Un.9 Ui FEUINAWUUMNST
= 9 d’l A 1 ~ 1 o Aa
14  |(PL) Hndou Pipeline Emergency Exercise Lv.1WUNUUIND 1.1 8-1.1.-66 in.1 WYALYI IEHINAUUUNMNT
Fd ]
15 |(FD) Anow Fire Drill Exercise Aungnue Wi 1Un.3 15-8.9.-66 n.3 52804 FENINAUUUMS
2 ]
16 (PL)ﬁﬂﬁlai}ﬂll Pipeline Emergency Exercise Lv.1Wufuuave Un.3 16-8.71.-66 1n.3 LY FERINAUTUMS
F ]
17 |(FD) Andfow Fire Drill Exercise AMNgnang ui 1n.8 aug 28-90.0.-66 Un.g MYIUIYI FENINAUTUMS
=y 9 dy A 1 =t 1 a
18 |(PL) Wneou Pipeline Emergency Exercise Lv.1WUL1UIM® Un.8 29-8.91.-66 1n.8 MYIULYS FEUINANUUMS
== 9 . . . d’l A = 1 oA
19 |(FD) Anaeu Fire Drill Exercise AUNYUNIY WUN 1/1.8 SCS 30-9.9.-66 1In.8 MYIULYT FEUINAUUUNIT
2 [
20 |(PL) Ant1 Pipeline Emergency Exercise Lv.1fiufituIne Un.10 7-0.8.-66 .10 RUFUNTT FEUINANAUMS
=2 9 . . . dy A ~ J o Aa
21 |[(FD) Wnwou Fire Drill Exercise AUAYHLIE WU UN.5 RCS 12-0.8.-66 1n.s 31913 FTUINAUUUMS
2 ]
22 (PL)ﬁﬂGIQf}ﬂll Pipeline Emergency Exercise Lv.1Wufuuave 1Un.s 13-N.8.-66 n.s ERE TR FEHINAUTUMS
F ]
23 |(PL) Andfu Pipeline & Fire Drill Exercise Lv.1 fiuii ag. 20-1.8.-66 aa. offshore FEHIAUHUMS
= 9 . . . dy A 1 o A
24 |(FD) Hnaou Fire Drill Exercise AM4AZ1N1E WWN Un.7 25-0.8.-66 n.7 Aauan FENINAUTUMS
= 9 .. . 4 4 ' i o A
25 [(PL) Wndon Pipeline Emergency Exercise Lv.IWUNLUUIND 1n.7 27-0.8.-66 in.7 a3va TEUINAUUUNT
Fd ]
26 |(FD) Andfou Fire Drill Exercise Aungnute Wui 1. 0Cs4 3-0.0.-66 U, 52004 FHINAUTUNT
=2 9 . . . . . d’l ~ J o Aa
27 |[(PL) Hndou Pipeline & Fire Drill Exercise Lv.1 WUN 1. 6-91.91.-66 . ITYDN IEHINAUUUNMNT
2 [
28 |(PL) Anou Pipeline & Fire Drill Exercise Lv.2 iufluuive 1Un.9 9-20 1.9, 2566 n.9 U5l FENINAUHUMS
Fd ]
29 |(FD) HAndfou Fire Drill Exercise AUNHHL1E WUH OC 25-01.0.-66 oC S FERINAUTUMNS
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