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1.0 INTRODUCTION

This document describes more what and how process of maintenance and inspection manage at
Sirikit Oil Field (S1) asset. This document cascades down from Maintenance and inspection guideline
13245-GDL-1-S1M-ALL-MMS-001.

2.0 SCOPE

This guideline covers the followings:

e Several sources and formations of the maintenance and inspection strategy by selecting the
most appropriate approach for the asset

e Concept of the maintenance and inspection approaches with appropriate options plans and
definition of the resources required and the impact on production targets.

e Planning layer cascaded and rolled over to scheduling into execution step.

o Recommended key performance indicators for maintenance and inspections after execution.

3.0 KEY REQUIREMENTS

3.1 WOK FLOW DESCRIPTION

Maintenance and Inspection Management can be described in 4 major stages: Strategy and
Approach, Planning & Scheduling, Execution, and Review & Improvement.

Strategy and M&I Review &

Planning & Scheduling

approach Improvement

Equipment : SCE, Vital, Critical, Secondary equipment

ME| strategy = Planning . Verification/Testing L Lesson Learn / Best practice
Asset Registration » Scheduling o Maintain / Inspect . Improve PM/PI procedure
Job Plan [ Task / SCE task o) Contracting = Turnaround management ol Failure rate improvement
Spare part list v Spare part supply chain . Contractor management . Equipment availability

E Job completion in CMMS L Plant availability

. Reporting L Cost reporting

Figure 1 — Maintenance and Inspection Management
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4.0 STRATEGY AND APPROACH

Maintenance Approach involves formulating maintenance and inspection strategies that conform
to PTTEP objectives, reviewing, confirming, or updating requirements or assumptions.

Refer to high level maintenance and inspection direction well and facilities, the maintenance and
inspection requirements are established the following approaches
4.1.1 The 5-Year Key-Activities roadmap

The 5-year key activities roadmap identifies key M&l activities that interrelated among other
stakeholders to achieve mutual goals. MRP has been already incorporated.

Having been Integrated with RAI expectations, OMI co-KPI target, Production target, M&I cost, and
manning strategy of S1 contributed by M&l, the 5-year key activities roadmap is purposefully used
as reference to confirm whether approved budget is still adequate.

The 1%t year is considered firm while the following years are changeable to suit business needs.
However, maintenance and inspection activities that cause significant facility outage will require more
detailed planning and integration into PTTEP Business Plans. The roadmap can be revised in yearly
basis by default to ensure key M&I activities are addressed and well reconciled among stakeholders’

needs.
M M FrTER
* Major tunaround * Right OPEX allocation. * Sustain RAIMA 3.1 * Refocus on asset * Tumaround for end-of-
execution. Right roles. * Design tumaround for the utilization with FDP.
'Pst Mal Leazgrgamzahon + RBI and LOPC taskforce tast chapter . :m cM sudst:msmdaﬂ
“pprosch in o oo nib A S * W81 stitegios matroly ey
group of equipment. sustained in CMMS * Manpower Optimization to
* RM&D for vital rotating * Staffing and Manning * OPEX per gross at 0.44. fit Gross volume and
Strategy with Knowledge Equipment at 171
and Skillset Review. Headcounts.
Maximize Pr; NENEsEH@napter
* The Lean Workshop * Complete right OPEX allocation, * Self MARAI and OTR * Qutstations shutdown * Turnaround for the last Chapter.
* Part |: MRP, SIL, Critical alarm right tasks and right roles. * Shutdown Preparation: Taskforce, * Redefine R * Align MRP and all M&! strategies
rationalization. * External Benchmarking scope, and premise: Outstations to the last chapter.
* RBl and LOPC taskforce: plan * Optimize non-RRM-required and Flow Stations. d ne: * More vigilance with: Bad Actor,
and rollout for critical EQ. PM/PI tasks. * Contract Redesign. More digit: for Anomaly and Alarm MGT.
* Well sites Classification * ATS Findings closeout. * M&I Manpower Contract more condition-based or near- * RAI for aging facility.
* Return those are irrelevant non- * Prepare Self MA: Content & Preparation. (Shutdown & Routine) fail approach.
M&I OPEX to the right parties. conform check * Sync DP&A to M&l and + Assure SCE PM/CM
* Introduce Digitalization: Select the * Implement Part | result Turnaround the last chapter compliances.
right cost effectiveness. * Partll: MRP, SIL, ALM. * Strong discipline to IAP, IOP
* KM & competency refocus for * Adjust RBI work process. Settle * Adaptive M strategy to Priority
M&! team. LOPC. of Well sites.
- SPSM with good practice
lextended adoption to S1.
* M&l strategy based on Well Energy Partner of Choice
sites Classification
Figure 2 — 5-Years key activities roadmap
4.1.2 Maintenance Reference Plan

Maintenance Reference Plan (MRP) is another set of maintenance and inspection tasks look ahead
in high level for 5-10 years magnitude of time scale, associated OPEX/CAPEX, implications for the
plant and equipment. MRP incorporates all constraints and business requirements underlying with
equipment current condition is another main portion of maintenance.

MRP often split apart from typical approach for non-routine M&I activities such as upgrade,
obsolescence management, and MOC related with debottlenecking or plant major change.

MRP is based on “Operation Philosophy” and “Maintenance and Inspection Philosophy” and sets the
way things will be done according to business direction (FDP), current equipment reliability, integrity,
performance, and statutory requirements as key drivers underlying with OEMS framework. MRP
provides information needed to implement of Cost, Time, and Resources requirement over a long-
term period in budgetary scale; i.e. accuracy could be slipped in certain extent up to 20-30%; the
closest to current year will be more precise.
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MRP determines what needs to be achieved in the years ahead, typically 10-years ahead with a one-
year firmed element, a four-year rolling element, and significant elements over the remaining life
cycle. MRP can be updated either yearly, or any change based on field development and/or business
plan catered for the original MRP.

S1 has recently reviewed its MRP in 2019 due to concession renewal via 12153-GDL-5-MMS-001,
and in 2022 LPG plant operating direction change via 13245-GDL-1-S1M-LKU-MMS-002. Figure 3
gives one example of MRP deliverables in cost perspective along the life of LPG plant.

— Electrical 0.01| o0.08 0.09

OPEX 0.01 0.06 0.07
CAPEX 0.02 0.02
= Inspection 079| 0.23| 002 0.03| 051| 0.01| 0.19| 0.01 1.79
OPEX 0.79 0.23 0.02 0.03 0.51 0.01 0.19 0.01 179
=Instrument 004| 0.13| 019| 0.18) 068| 0.06| 0.06| 0.06| 0.06f 0.06 1.51
OPEX 0.04 0.11 0.19 0.18 0.68 0.06 0.06 0.06 0.06 0.06 149
CAPEX 0.02 0.02
— Mechanical 030| 057| 062 038) 071| 030| 0.19| 0.00( 0.00( 0.00 3.09
OPEX 030| 0.22 025 038] 071 0.30 0.19 0.00| 0.00 0.00 237
CAPEX 0.35 037 0.72
Grand Total 113| 1.02| 083]| 0.60 190| 037]| 044| 0.07| 006| 0.06 6.48
Unit: Million USD

Figure 3 — MRP example: case of LPG review in 2022 till EOC.

4.1.3 Risk and Reliability Approach

Proactive approach drives via Criticality of Asset during Register. Itis a list of the equipment on which
maintenance and inspection activities are required and are maintained in CMMS. The high-level
asset hierarchy is also represented in the Chart of Accounts (COA) structure. The asset register
forms the common database for Maintenance Management Module, Inspection Management
Module, Materials and Procurement Module, and is fully integrated with the Finance Package.
Hierarchical structure of Asset is registered in compliance with 1ISO14224 and is in line with OEMS
RAI requirements.

Refer to Reliability and Integrity Framework, a short summary of RAI guides how each group of
equipment is managed based on its criticality ranking result.

Different criticality of equipment is treated and managed by different strategies and approaches.
Therefore, assessment of asset criticality is the risk-based assessment and is the key process to
determine how critical equipment is. The criticality will bring all what and how S1 manage its
equipment.

October 2022, Revision No.04 Company Confidential - Uncontrolled When Printed Page 3 of 24
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For High criticality rank of asset register i.e. SCE 4 and some selective VITAL 3, Risk and Reliability
Maintenance (RRM) tools are recommended approach. These tools are Reliability Centered
Maintenance (RCM), Risk Based Inspection (RBI) and Safety Integrity Level Classification and
Verification Review (SIL class, SIL ver; also called Instrumented Protective Function or IPF review).

e RCM: Typically well applied to rotating equipment
o RBI: Typically well applied to static equipment
e SIL: Typically well applied to instrumentation, control and safeguarding systems

The intermediate rank of criticality (remaining VITAL 3, and CRITICAL 2); unless otherwise specially
required, the framework recommends to approach by Failure Modes and Effect Analysis (FMEA),
OEM manual of M&I recommendations, experienced based maintenance strategy from similar kind
of equipment specification/functionality.

The lowest rank of criticality; SECONDARY 1, run-to-fail approach is preferred as long as the
consequence of failure is less than repair cost.

The selection of the maintenance and inspection strategies is also approached by Quantitative Risk
Assessment (QRA) and any Statutory requirements e.g. Gas sale agreement, EIA, local authorities
regulations, etc.

RRM which includes but not limited to RCM, RBI, IPF or SIL can be read its methodology in more
detail: 10012-GDL-5-MMS-002 for RCM, 10015-PDR-4-PRS-056 RBI, and 10008-GDL-5-INS-005
SIL Verification Guideline

4.1.4 Strategy Implementation and Job Card Development

The right maintenance and inspection options are presented in Maintenance and Inspection Strategy
documents. Include appropriate interval or frequency to carry out tasks, it will be M&l strategy:
WHAT/WHEN; which could be run-hour or calendar basis.

Applicable options deployed into strategy and approaches:

Applicable M&I Options Failure behavior Common Examples

Time-Based Replacement Wear & Tear with known Rotating equipment:

lifetime or confident MTBF. Gearbox, Belt, bearing,

impeller, engine, compressor
valves,

Condition-based Maintenance | Random Complicated system, DCS,
control system, Instrument,

Risk-Base Inspection Wear or Corrosion rate Stationary, Vessel, Flowlines,
dominated failure or LOPC Pipelines
Failure Finding Hidden failures Safeguarding

Function Test

Precision Based Maintenance | Infant failure relocation, recommission,
conversion, startup, major

Craftmanship and PAp———

competency related failure

Table 1 — Correlation between M&I Options, Failure Behavior, and common Equipment
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From strategy, detailed procedures (Job Cards and/or Task Lists) are developed to provide steps or
HOW to execute the maintenance and inspection task with respect to anticipated criteria (QA/QC)
Specifications or standards (of pass or fail) required to be revised should be included. Total set of
maintenance and inspection strategies and tasks are implemented in CMMS for further deployment
and implementation.

5.0 PLANNING AND SCHEDULING

MRP consolidates with M&I strategy embedded in CMMS form the basis of the overall planned
maintenance schedule and is used for making strategic decisions on Maintenance Management; and
in most cases incorporated with impact of production and business direction.

Maintenance Reference Plan can give indirect view of downtime to project to production deferment
which varies over period of time and the consumption of resources due to foreseen M&lI activities. It
determines what needs to be achieved in years ahead

With a one-year firmed element, a four-year rolling element, and significant elements over the
remaining life cycle. MRP together with 52-week plan will be settled.

The medium-term plan contains a firm element of 3-months and a rolling element up to 1-year to
proposed to 3-months IOP (integrated operation plan) look-ahead across stakeholders including
drilling, well services, engineering etc. Normally when plan comes to the shorter and closer time in
the period of 3-to-1 month usually confirmed upon IOP (integrated operation plan)

Scheduling will be rolling in magnitude of 1-month or 4-weeks lookahead with frontline production
and maintenance team to simultaneously optimize and prioritize among various crew and resources
to fit for actual daily production against situations at site.

Note that interval (5-yearly, 1-yearly, 3 monthly, 4-weekly, weekly, etc.) within hierarchical concept
of planning could be timely adjusted based on dynamic of the asset production behavior.

The hierarchy of maintenance and inspection plans are conceptualized from upper level cascaded
down to daily scheduling of work is depicted as below.

e

Firm element Rolling element
Asset or Field Year 6-10 Year 11-15 Year 16-20 Year 21-25
Development
Plan (FDP
anL(ONG);‘ [a]s]el7Te ““\J%ngllg[gjgg 21|22/ 23 2425
TERM 1] 2 (3|49 i T, T— —
Maintenance Fi Rolling element
Reference
Plan (MRP) + Year 3 Year 4 Year §
Shutdown,
T/Aplan MMLMI-QJ,JEZ_I Q3 Q1 |£2 i o
MEDIUM o+ T o2 | Q3 | Q4 ——

TERM | ———

Maintenance o
Annual Plan————
52-Week Plan

SHORT
TERM

Integrated | T S W plans programmes_ | Preliminary scheduling|
Operating I
Plan (IOP) s 3 D } 3 |V M2 M3
4WLAP - g
Weekly Schedule PLANNING HORIZONS

Figure 4 — Hierarchy of Maintenance and Inspection Plans
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Scheduling is a time related process whereby the resources from pre-agreed plans are synchronized,
sequenced, and converted into a detailed set of tasks to carry out within a discrete period. It
essentially evolves around the development of the longer-term plans into weekly and daily work

schedules.

The schedule should be continuously rolled forward with a time horizon of typically one-month firm
and two-month rolling. Figure 5 below illustrates correlation between maintenance and inspection

planning types (refer to 10012-GDL-5-INT-008-R00, Maintenance and

Guideline).

Business
Plan

5-Year Plan

12-Month Plan

Shutdown Plan

3-Month Plan

Monthly Plan

Inspection Planning

Daily Plan

Figure 5 — Correlation between Plan Types (from 10012-GDL-5-INT-008-R00)

5.1 RESPONSIBILITY FOR PLANING AND SCHEDULING

Responsibility of the preparation and approval of the various plans and schedules is shown in

Table 2 below.

Plan and Schedule Type Prepared by: Approved by: Notes

Field Development Plan PTN/P PTN

Maintenance Reference Plan (MRP) | PS1/M and OMI PS1 1

52-Week Look Ahead PS1/M Supervisor PS1/M and PS1/P | 2,3
PS1/M Scheduler

3-Month Activity Plan (Integrated PS1/M Supervisor PTN/P, PS1, 4

Operation Plan, IOP) PS1/M Scheduler PS1/T, PS1/P and

PS1/M

2-Week Work Schedule PS1/M Supervisor PS1/P and PS1/M | 5
PS1/M Scheduler

Daily Work Schedule PS1/M Team Leader | PS1/P and PS1/M | 6
PS1/M Scheduler

October 2022, Revision No.04 Company Confidential - Uncontrolled When Printed Page 6 of 24
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Notes:

1. PS1 approves MRP for further planning, deployment, and budget preparation.

2. To be per 52-week plan based on set strategy in CMMS. PS1/M Scheduler develops weekly
look ahead, and PS1/M supervisor to review the plan.

3. Plan to incorporate maintenance, inspection and re-certification activities.

4. To be incorporated into IOP facilitated by PS1/T and presented in IOP monthly for review
and approval.

5. PS1/M Supervisor and PS1/P to endorse 1-to-2 weekly work schedule.

6. PS1/P to endorse and revalidate via Permit-to-Work (PTW) to proceed M&I tasks.

Table 2 — Planning and Scheduling Responsibility Matrix

5.2 MAINTENANCE AND INSPECTION PLAN

5.2.1 52-Week Look-Ahead Plan

Regarding the 1st year of 5-Year Plan and MRP, they provides list of activities to be implemented
within the year. It will be incorporated with routine 52-week maintenance and inspection plan. The
52-Week Look-Ahead Plan will form the high level plan. Performance will be judged against and form
the basis for the more detailed 3-Month activity plans. The 52-Week Look-Ahead will also form the
basis for the ordering of materials with long lead items, i.e., more than 3-Month Plan.

5.2.2 3-Month Activity Plan

This schedule is for the maintenance and inspection activities within 3-month period and are revised
monthly on a rolling basis; they contain preventive and condition monitoring routines as well as
approved corrective routines. Therefore, 15t month of the plan is considered firm, with the following
2 months tentatively agreed to enable the preliminary establishment and securing of manpower and
materials. The 3-Month Activity Plan shall incorporate key equipment availability and resource
utilization reports. The activities require partial or full facilities shutdown and/or having deferment
potential included into the Integrated Operations Plan (I0OP).

P51/M 10P
Departme Period * Location ¥ |Activities v Start Date ¥ | Finish Dati Duration *
PS1/M Aug-22 F/STN PN ME (ENGINE + COMPRESSOR 1Y) K-3200 - Plan 08 - 11 August 2022 total 4 days. 8-Aug-22 11-Aug-22 4 Days
PS1/M Aug-22 F/STN PM ME GAS COMP K-3550 2M 2-Aug-22 2-Aug-22 4 hrs.
PS1/M Aug-22 F/STN PM ME GAS COMP K-3850 2M 28-Aug-22 28-Aug-22 4hrs.
Ps1/M Aug-22 F/STN PM ME (ENGINE 6Y + COMPRESSOR 1Y) K-3750 - Plan 15-26 August 2022 total 12 days. 15-Aug-22 26-Aug-22 12 Days
PS1/M Aug-22 F/STN PM ME (ENGINE + COMPRESSOR 1Y) K-3400 - Plan 29 August - 02 September 2022 total 5 days. 29-Aug-22 2-Sep-22 5 Days
PS1/M Aug-22 F/STN P-2401-A, THREE MONTHLY, PREVENTIVE MAINTENANCE 3-Aug-22 3-Aug-22 4 hrs.
PS1/M Aug-22 F/STN P-2402-A, THREE MONTHLY, PREVENTIVE MAINTENANCE 4-Aug-22 4-Aug-22 4hrs.
PS1/M Aug-22 LKU-B P-117A, THREE MONTHLY, PREVENTIVE MAINTENANCE (WS-B) 4-Aug-22 4-Aug-22 4hrs.
PS1/M Aug-22 LKU-B P-117B, THREE MONTHLY, PREVENTIVE MAINTENANCE (WS-B) 4-Aug-22 4-Aug-22 4hrs.
PS1/M Aug-22 LKU-B P-115A, THREE MONTHLY, PREVENTIVE MAINTENANCE (WS-B) 3-Aug-22 3-Aug-22 4 hrs.
PS1/M Aug-22 LKU-B P-115B, THREE MONTHLY, PREVENTIVE MAINTENANCE (WS5-B) 3-Aug-22 3-Aug-22 4 hrs.
PS1/M Aug-22 LKU-E P-145-A, THREE MONTHLY, PM (WS-E) 4-Aug-22 4-Aug-22 4hrs.
PS1/M Aug-22 LKU-E P-145-B, THREE MONTHLY, PM (WS-E) 4-Aug-22 4-Aug-22 4ahrs.
PS1/M Aug-22 LKU-E P-142-A, PREVENTIVE MAINTENANCE (WS-E) 4-Aug-22 4-Aug-22 4 hrs.
PS1/M Aug-22 LKU-E P-143-A, PREVENTIVE MAINTENANCE (WS-E) 4-Aug-22 4-Aug-22 4 hrs.
PS1/M Aug-22 PTT-NGV A-8000, YEARLY, PREVENTIVE MAINTENANCE 3-Aug-22 5-Aug-22 3 Days
Ps1/M Aug-22 PTO-A PTO-A GAS METERING 80-FPTR-652 YEARLY CALIBRATION 7-Aug-22 7-Aug-22 8 hrs.
PS1/M Aug-22 STN-A STN-A GAS METERING 68-FPTR-657A/B and 68-FPTR-658A/B YEARLY CALIBRATION 8-Aug-22 8-Aug-22 8 hrs.
PS1/M Aug-22 NTM-A NTM-A GAS METRING MONTHLY CALIBRATION 6-Aug-22 6-Aug-22 8 hrs.
PS1/M Aug-22 F/STN CRUDE METERING MONTHLY PM 9-Aug-22 10-Aug-22 2 Days
PS1/M Aug-22 F/STN T-306 CALIBRATION AND PREVENTIVE MAINTENANCE 11-Aug-22 11-Aug-22 8hrs.
PS1/M Aug-22 NGV OMA_NGV Online Moisture Analyser 3-Aug-22 3-Aug-22 8hrs.
PS1/M Aug-22 BPR BPR T-802 Tank calibration 12-Aug-22 12-Aug-22 8 hrs.
PS1/M Aug-22 NSG-A PM IN NSG-A, ESD/OSD function test 1Y 4-Aug-22 4-Aug-22 2 hrs.
PS1/M Aug-22 NPG-A PM IN NPG-A, ESD/OSD function test 1Y 11-Aug-22 11-Aug-22 2hrs.
PS1/M Aug-22 NPG-E PM IN NPG-E, ESD/OSD function test 1Y 18-Aug-22 18-Aug-22 2 hrs.
PS1/M Aug-22 LKU-M PM IN LKU-M, ESD/OSD function test 1¥ 25-Aug-22 25-Aug-22 2 hrs.
PS1/M Aug-22 F/STN PM ME+EL+IN K-5801A 1YPM + Engine Change out + RGB 10-Aug-22 14-Aug-22 5 Days
PS1/M Aug-22 F/STN PM ME+EL+IN K-5801B 1YPM 5-Aug-22 7-Aug-22 3 Days
Ps1/M Aug-22 F/STN PM EL K-5804C 2500 HRS PM 8-Aug-22 8-Aug-22 8 hrs.

Figure 6 — 3-Month Activity Plan
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5.2.3 2 Week Work Schedule

Derived from the firm plan for 15t month of 3-Month Activity Plan and updated on a weekly cycle.
Concerns the maintenance and inspection activities for 14-days ahead, based on the activities on
the monthly activity plan supplemented by work orders raised on an ad-hoc basis and required to be
executed within 14-day timeframe. The 2-Week Work Schedule typically covers a period Monday-

Sunday, with first 7 days firm and last 7 days tentative.

The following basic requirements applied to the 2-Week Work Schedule:

Schedule is issued in MS Project or MS Excel

Activities are grouped by location, i.e., Crude, LPG, well sites, outstations (essentially
grouping by asset cost center)

Activities are resourced in MS Project or MS Excel, including required trades, number of

trade staffs and special resources (where required).

Activities are assigned estimated duration, represented as grant chart.
Activities are scheduled with due account given to operational constrains, i.e., LPG coolers
to be starting in early morning, crude transfer pumps after morning production surge, etc.

Planned resource usage is provided with schedule.

Maintenance Highlight Activity 15 - 28 August 2022

Maintenance Highlight Activity

MoBILE
STEAM

F9910 s

254un21

SlAug22

F/STN

L
s Fwaswe
™

1305 |n

223 Days.

11an22

2-Aug22

F/sN

£2050

NOHB  [d

Iinternal cleaning ar
* 1-9940 CRUDE STORAGE
* 7-9941 CRUDE STORAGE TANK - C

d |* 59940 MOBILE

repair
* V-9940 FLARE K.0. DRUM - Completed
* V-9941 UQUID SEAL DRUM - Completed

19 Days.

28022

15-Aup22

FISTN

K:58028.

29 Days.

18422

15-Aup22

Well site/Out
tation

PTPolishr

Lhug22

15-5ep22

F/STN

F310A [F-3104 1YPM Plan to Intemal cleaning &nspection

15-Aug22

A2

F/sTN

k3750

[PMME (ENGINE 6Y + COMPRESSOR 1) K-3750 - Plan 15-26
August 2022 total 10 days.

psy/m

15-Aug22

26-Aug22

NMM-A

70-0P-500 CM AM NMIM-A, MOD Recondition PLC 70-L7-500

team

Automation

15-Aug-22

15-Aup22

F/sTN

Pipe
replacement

1 FSTN/DGF D41285 3"Pipe leaked

15-Aug22

16-Au22

NOMC

69920
G-WS02 |- PM DIESEL GEN G-WS02 1M

PM DIESEL GEN G-9940 1M

Electrical
team

16-Aug22

16-Aug22

LKU-COH

LKU-C-OH, Plan to,

Pipe  |* CILKU-C LDH W125:

replacement |* CI LKU-CLOH D12600 LowThi

t(5-1261)
* CM LKU-C LDH 8"W12518 Leaked Replace (5-1261)

17-Aug22

18-Aug22

Figure 7 — 2-Week Work Schedule

5.2.4 DAILY-TO-WEEKLY WORK SCHEDULING

The Daily Work Schedule is a list of activities to be carried out the next day. It is not subjected to a
separated approval; however, a review may be required at the morning of the workday itself for high
priority work that may have been occurred overnight.

October 2022, Revision No.04
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Ttem | Notification No. | Week Order No. Location Equpment Job description Type | Swrrdate |CompietosDute| St In-charger
1 [ wousas | so03974i2 | Crudepime | $1-40-DC-0LASY | PMEL 40-DC01 Batery Room 2M M| wasgn | wasem P | Electrical tam
2 | roasns [ somre0z | Crude plamt SI-PWD-LSWG | PMEL 40-HV-02 & 40-LV-01 Cabin SWGR 2M | was2 | wamm Pan | Bleceical vam
3 | 100019217 | s0039740¢ | Crude plant SI-PWD-LSWG | PM EL S0-HV-01 Green Buikling SWGR 2M M| wasg22 | a2 Pan | Blecuical iam
4| 10009018 | 00397405 | Crade plam SI-PWD-LSWG | PM EL S0-HV-02 Groen Buikling SWGR 2M | wasg | a2 Pan | Bleceical iam
s 100380412 500362162 Well site SI-LKU-COST PK CILKU-C MF COST 1"Elbow Drain Reject - Plan to MF replacement [} Aug22 Plan Inspection team
6 | 100e10s2 | sooassars Well site Flow line Flow line inspection at §°-BL-XWA by TPM and take photo.( RTJ No.§1-RT)-Maint-00021) P 6/Aug22 Pan | Inpection tam
7| 100usess | somssesy Well siee Flow line Flow line inspection at 3°-BL-GGA by TFM and take photo.( RTJ No.S1-RT)-Maint-00021) P 6/Aug22 Pan | Inpection tam
s | e | soossase Well siee Flow line Flow line inspection st 3"-TRT-AGA by UTM / MFL. and take photo.( RT No.S1-RT)-Maint-00021) B 6Asg22 | tn progress | inepecticn seam
9 | 100376196 | soo3ssii Well site Flow line. Flow line inspection at 6™-BL-FXA by UTM / MFL and take photo.( RTJ No.S1-RTJ-Maint-00021) ] SAug22 | Inprogress | Inspection team
10 [ 100377089 | so0assere Well ste Flow line Flow line inspection at 8"-BL-DWE by UTM / MFL and tske pbato.( RTJ No.S1-RT)-Maiot-00021) Pl | VAwg22 | SAsg22 | lnprogress | lnspection wam
1| romesssr | soonesnz Wellsie | Flowarm & Manifold | Flow arm /Manifold 3 Monh st NMM-E by VT,UTM and tske photo.( RTJ No.S1-RT)-Maint-00020) o | w22 | samm Pan | inpection wam
1”2 100365711 S0034823S Well site Flow arm & Manifold | Flow arm Manifold 3 Month at TYI-A by VTUTM and take photo.( RTJ No.S1-RTJ-Maint-00020) L] VAsg22 S/Aug22 Plan Inspecticn team
13 | 100375726 | soo3s7601 Well site | Flow arm & Manifold | Flow arm /Manifold 3 Month st NMM-H by VT,UTM RTJNoSI-RT. Pl | YAug22 | SAwg22 | inprogres | Inpecticn eam
14| 100as2m2 | somenise Well site NGV PM IN GAS METERING A-8000 1M - Contine meter runé | | vAsg2 | sam22 | 1o progress | Insrument Team
15 | 10023061 | soosioss Well sie NSG-A PM IN NSG-A, ESD'OSD function test 1Y | wasg2 | wam Pan | Inrament Team
16 | 10009345 | soosras Well sie SI-LKU-MOGPK [ P-4406, 4M, BEAM PUMP PM (WS-MOST) | wasg2 | A Plan | Arificial Lift Team
17| 10009810 | sooserser Well ste SI-LKU-MOSPK | PM EL BEAM PUMP P-4409 (LKU-MOS) 4M | wase | wam Plan | Anificial Lift Team
18 | 100assu | sooerses Well site SI-LKU-MI2ZPK | PM EL BEAM PUMP P-4412 (LKU-M12) 4M | wase2 | wam Pan | Arificial Lift Team
5 100419512 500397599 Well site SI-LKU-MI4PK PM EL BEAM PUMP P-4414 (LKU-M14) &M ™M Ay 22 VA2 Plan Artificial Lift Team |
20 100428871 S00406272 Well site SI-LKU-Z0S.PK PM EL ESP VSD PANEL LKU-Z08 6M ™ WAug22 VA2 Plan Artificial Lift Team
21 100428872 S00406273 Well site SI-LKU-ZI18PK PM EL ESP VSD PANEL LKU-Z18 6M ™ WAug2 CAg2 Plan Artificial Lift Team
2| wonssn | soows27e Well site SI-LKU-Z39PK | PM EL ESP VSD PANEL LKU-239 6 M| a2 | a2 Plan | Arsficial Lift Team
23 [ 10002308 | soos0r081 Well siee LKU-E PMME PCP P-145A 3M | wasg | a2 Pan | Mochaical tam
24 100423027 500401024 XU PMME+EL+IN HSP P-142 1Y ™ VA2 WAsg22 Plan Mechanical team
25 [ 10002309 | soosoimns LKU-E PAM MESEL4IN HSP P-143 1Y | wamg | wasg2 Pun | Mochanical team
26 | 10002308 | soos0108 LKU-E PMME+EL+IN PCP P-145B 1Y M| a2 | wnsg2 Plan | Mochanical team
27 [ 1002300 | soos0r087 SI-P-SSOIAPK | PMMECELAIN Vertical Infine Pump P-SS01A 1Y + Repai mechanical seal lesk M| wasg2 | wasm Plan | Mochanical team
k- ] 100423064 500401061 S1-P-5501BPK. PM ME+EL+IN Vertical Inline Pump P-S501B 1Y ™ YAug22 A2 Plan ‘Mechanical team
29 [ 100023022 | soos01009 LKU-B PAMME PCP P-115A 3M | a2 | w2 Pan | Mochanical tam
30 [ 1000012 | 00401009 LKU-B PAME PCP P-115B 3M ™| wasem | w2 Pan | Mochanical tam
3 100423013 500401010 LKU-B PMME PCP P-117A 3M ™ VA2 WAug22 Plan Mechanical team
2| woon | soswios LKU-B PMME PCP 71170 3M M| wasgn | w2 Pan | Mochanical tam
3 [ 1wousn | somerais SI-W-TRTC-AUT [ PMTRT-C AUTOMATION : RTU AND LOCAL CONT | vasg2 | wasg22 [ inpeogress | Asomation e
M 100415041 500393377 LKU-D-DH PM EL WS-D Deby GROUND RESISTANCE 1Y ™M & 22 AAug2 Plan Electrical team
3s 100415038 500393374 Well site LKU-D-DH PM EL WS-D Deby TRANSFORMER 1Y ™ YAug22 Ag22 Plan Elecerical team
36 [ 100020799 | somesseo Well sise LKU-D-DH | PMEL WS-D Deby OUTDOOR LIGHTING 12M M| wasg2 | wnsg2 P | Elecerical sam
37 | 100320024 | sooaosers Well site LKU-D-DH | PM EL INSPECTION EX-PROOF EQ. LKU-D-DH 3Y | A | a2 | inprogress | Blecrical sem
P o | w Location | Bquipuens |10 docripuion. | e | swrome s | In-Charger
1| 10ousn0 | s00397417 | Cradepime | $120-DC-01LASY | PMEL 20-DCO1AD Battery Room 2M M| VAsg22 | VAwg22 | Completed | Elecerical tam
2| roousa2s [ som9ra10 | Cradepisnt [ si-sonCU01ASY [PMEL 50-DCU-0! Batery Room 2M M| vAsg2 | Aw22 | Completed [ Elecerical tam
3 | ooasn2e | somerans Cradeplant | SI60-DCU-OIASY | PM EL 60-DCU-01 Batery Room 2M M| VAsg22 | A2 | Completed | Flecerical sam
o | ro0sne | somwrais | Cratepam [ s10DCU01ASY [PMEL 20-DCU-01L02 Battery Room 2m M| vAsg22 | VAsp22 | Completed [ Elecerical eam
s | roossan [ soowrais | Crude plame SILCOMATL | PM EL 55-UPS-02 Bastery Room 2M P | vAsp2 | vAw?2 | Complered [ Elecerical sam
OM IN New glycol 43-LT-4304 reading - , Change p level offset from § cm. 1|
6 - - Crade plant Glycol 4 cm., Change parameter threshold from 40 10 60 , Change parameter damping valie from 105,102 5, Confirmreading -0 OM [ JAug22 | 3Awg22 | Complesnd | tnmrument Teum
4304 compare 43-LT-4303 normal
7 - - Crade plant A-2500 CMIN A-2500, 00-LT-2624 and 03-LT-2520 Reading differens - Continuae check md investigation o [ a2 | vamw2 | Completnd [ 1nmrument rem
s | 10020075 | s0001072 | Crade plam SI-P-ISOIZPK | PMOMESELAIN VS P-3801 1Y PM | 3Asg22 | 3Awg22 | Completmd | Mechanical team
5 | 10002307 | 500401075 | Crade ple SI-P-IS0I2PK | PMOMECELAIN VS P-3802 1Y PM | 3Asg22 | 3Asg22 | Complesmd | Mochanical team
10| 100623081 | 500401078 | Cradeplame SI-P-2401PK | PM ME Twin Screw Pump P-2401 3M PM | vAsg22 | dAsg22 | Complered | Mechanical team
1| 100082 | 50001079 | Cradeplam SI-P-2400PK | PM ME Twin Screw Pump P-2402 3M | asem | 3asp22 | Complend | Mechanical s
12| 100436830 | 500413669 Crade plant S1-S-2350PK | CM ME E-2350 Clean up sight glass. - Clean up sight glass complesed oM | VAsg22 | VAug22 | Complesed | Mechanical team
13 - - Crude plant DAF Unit (CM DAF Unit pipe PVC leaked - Remove PVC pipe for repai by o™ | vAsg2 VAug22 | Completed | Mechanical team
1 - - Crade plant Crudelosding | CM ME 2-317 Handle valve secping - Replace intermal part and check leak completed o [ vasgz | vam22 | Complemd | Mechanical e
15 - - Crade plant K-3600 CM ME K-3600 Cyl 1R.2R Abocrmal noise. - Replace hydraulic lifter & valve rash adjusemens. o [ a2 | vaw2 | Completmd [ Mechanicat e
16| 1000s4s0 | sooserser Wel site SI-LKU-CBOLPK | PM EL BEAM PUMP P-3701 (LKU-CBOI) 4M P | vam | 3ass22 | Complend [ Arsicial Lit Tem
17| 10oasust | somerses Well site SI-LKU-CBOSPK | PM EL BEAM PUMP P-3708 (LKU-CBOS) 4M M| VA2 | VA2 | Completed [ Artficial Lift Team
18 100415479 500397566 Well site SI-LKU-CBIOPK | PM EL BEAM PUMP P-3710 (LKU-CBI0) 4M ™ VAvg2 VAug22 Completed | Artificial Lift Team
19| 10009373 | someras0 Well ste SI-LKU-DDO3PK | P-6303, 4M, BEAM PUMP PM (WSDD-03T) P | a2 | vAw22 | Completed [ Arsicial Litt Tam
20 100419363 500397450 SI-LKU-DDOSPK | P-6306, 4M, BEAM PUMP PM (WSDD-06T) ™ VAug22 VAug22 Completed | Artficial Lift Team
21 [ oousss | soossran SI-LKU-DDOTPK | P-6307, 4M, BEAM PUMP PM (WSDD-07T) PM | vAsg22 | vAwg22 | Completed | Arificial Lift Team
22 | 1000msss | soows2es SI-LKU-Z03PK | PM EL ESP VSD PANEL LKU-203 6M P | Ay | damn2 | Compled [ Arsicial Lit Tam
23 | 10002869 | soows2r0 SI-LKU-ZILPK | PM EL ESP VSD PANEL LKU-Z11 6M M| vas2 | vaw22 | Complewd [ Arsticil List Tam
24 100428870 500406271 SI-LKU-Z1S.PK PM EL ESP VSD PANEL LKU-Z15 6M ™ VAug2 VAug22 Completed | Artificial Lift Team
25 - - NPG-AGST | CM EL NPG-AOST. BP Trip VSD Failure - Replace VSD | set, Under observation o [ vasg2 | vam22 | Completed [ Ariticil Litt Tam
26 [ 10009039 | so097s26 SI-W-TRTC-AUT [ PM IN TRCX2 AUTOMATION RTU & LOCAL CONTR oM | vAsg22 | vAwg22 | Complesd | Astomstion team
27| wousn | someraie SI-W-TRTC-AUT [ PM TRT-C AUTOMATION : RTU AND LOCAL CONT M| VAsg22 [ 3Aug22 | inprogress | Asomation team
2% 100415214 500393550 OHL PM EL ALL OHL VISUAL INSPECTION IM (Trim branches of tree and Install snake guard OHL-1,6) ™ 1/Aug22 IAug22 In progress. Electrical team
29 [ 100320024 | soos0se19 LKU-D-DH | PM EL INSPECTION EX-PROOF EQ. LKU-D-DH 3Y P | VAw22 | VAw22 | inprogress | Blectrical seam
30 | wonse | soosns LKU-D-DH | PMEL WSD Deby LIGHTNING PROTECT INSP 1Y M| vAsg22 | vAwg22 | Completed | Elecrical tam
* CILKU-L P1922 LowTh. Reject - Pipe replacement complesed
3 - - Well site LKU-L c | vAsg22 | 3Aw22 | Completed | Inpectionwam
* CILKU-L P1926 LowTh. Reject - Pipe replacement complesed
2 100365729 500348253 Well site Flow arm & Manifold | Flow amm /Manifold 3 Month at NMM-{ by VT,UTM and take photo.{ RTJ No.S 1-RTJ-Maint-00020) L VAg2 VAsg22 Completed | Inspection team
33 [ 100371 | so0asso2r Wellsite | Flowarm & Manifold | Flow anm /Manifold 3 Month 2 NMM-A by VT.UTM RTJNoSI-RT. P | 2Am2 | 3Aug22 | Completed | tnmpection wam
34 [ 100010553 | sooassa0 Well ste Flow line Flow line inspection st §°-FSTN-WA by TFM and take photo{ RTJ No.S1-RTJ-Maire-00021) P | v | vAw2 | Completed | tnmpection wam
3s [ 10ousn | somense Wel site NGV PMIN GAS METERING A-$000 1M - Meter run#? completed M| asg2 | SAw22 | inprogres | tnsrument Tem

Figure 8 — Daily Work Schedule
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5.2.5 Shutdown Plan

Shutdown or Turnaround Plan is specifically developed for maintenance and inspection activities
requiring partial or full plant shutdown. These activities are typically grouped to take place in the
same concurrent period; e.g. vessel internal inspection, and relief valve recertification, that cannot
be carried out during plant normal operation which may cause high production deferment, mainly on
process safeguarding and/or major vital equipment. Plant Turnaround approaches like project non
routine works. S1 manages its shutdown activities in alignment with L3 Shutdown management
10012-PDR-5-MMS-003.

2023 (2024 (2025 2026
‘ _SD | 0SD
1

EXT 70
INT 0 0 0 5 0 0 0 0 63 0 0 0 0 5 0 0

Figure 9 — Shutdown Plan (driven by RBI)

5.3 PLAN AND SCHEDULE PROCESS

5.3.1 Plan and Review Cycles

Plans and schedules will have to be prepared and reviewed in a timely manner, consistent with
PTTEP Sirikit Oil Field (S1) asset’ other processes. The process is illustrated in Figure 10 below.
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5-Year Plan Draft End of Apri (each year)
PS1 Approval: Mid of May (each year)

52-Week Look-Ahead Draft End of September (each year)
PS1M Approval Mid of October (each year)

3-Month Actvity Plan Review Cycle
Draft: 10® of current month, by PS1/M

CMMS PM & WR Schedule Supervisor and PS1/M Scheduler
- - Issue: 15" of current month
Schedule into 3-Month Activity Approval: IOP Meeting
Plan Endorsement: PS1/M

Raised by: Job Owner
IOP Addition ? Revised by: PS1/M Scheduler

Issued: 21* of current month

Update 3-Month Activity Plan By: PS1/M Scheduler
|
Approve PM & WR into WO for
1* plan period Approved by PS1/M Supervisor based on 3-
(1* month firm) Month Activity Plan
2-Week Work Schedule Reyvew Cydle
CMMS Monthly WO Schedule Review: Every Thursday
(including backlog review & By: PS1/M Supervisor, PS1/M Team Leader
additonal WR/WO) and PS1/ Scheduler
|
Schedule into next 2-Week Work By: PS1/M Scheduler
Schedule

High Priority Ad-hoc

bt s Raised: Dady Operation/'Maintenance Meeting
aised?

Rewview: Work Priontization Matrix

Approve Ad-hoc WR to WO l;gf:(;val PS1M Supervisor (For emergency:
P)
[
Enter into 2-Week Work Issued: Every Friday
Schedule By: PS1/M Scheduler
|
Execute Planned Actitvities

Figure 10 — Planning and Scheduling Process
5.3.2 Plan Review Meetings

Plans will be reviewed and updated on a regular basis to ensure plans reflect the latest work
progress and changes to work scope.

1) 3-Month Activity Plan: The 3-Month Activity Plan will be established in two (2) phases, to link
the maintenance and inspection activities into S1 Integrated Operations Plan (IOP).

Phase 1 - Prior to IOP meeting, PS1/M, PS1/M Supervisor and PS1/M Scheduler will meet to:
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e Obtain overview of maintenance activities in next 3-month period;
e Review priority setting of maintenance activities;
e Agree tentative plan (priorities, dates and resources) for next 3-month period;
e Prepare draft plan, clearly identifying deferment related activities and technical integrity

related activities;
o Review work preparation plants and agree the list of actions.
e Proposed released date: Every 10" of the month

Phase 2 — The draft maintenance and inspection plan will be presented to IOP meeting for
review and approval. The IOP meeting will be attended by delegates from Asset Planning,
Reservoir, Production Planning, Maintenance and related sections. Proposed review date is
Every 15" of the month.

2) 2-Week Work Schedule: The 2-Week Work Schedule will be derived from the approved 3-
Month Activity Plan, supplemented by approved work order’s not featuring on the plan. The 2-
Week Work Schedule will be reviewed on a weekly basis in order to:

e Review next week’s planned activities against approved (monthly) plan;

Review progress against approved (monthly) plan;

Review maintenance backlog;

Review additional, non-planned activities;

Confirm maintenance activity prioritization;

Confirm next week’s schedule.

The weekly review meeting will take place every Thursday afternoon and be attended by PS1/M,
PS1/M Supervisors, PS1/M Team Leaders and PS1/M Scheduler with the final plan as
established during the meeting issued on the same day. Although the 2-Week Work Schedule is
considered firm, the opportunity exists for items to be added to the schedule later as requirements
and/or opportunities arise. In order to ascertain the requirement for late changes to the agreed
schedule, all requests for additional items to be added shall be reviewed as to its priority as further
described in this document.

3) Daily Work Schedule: The Daily Work Schedule is for use by the maintenance executor in order
to direct maintenance staffs. The Daily Work Schedule is produced in every afternoon before
and issued to relevant persons; a copy of daily work list is provided. Daily Work Schedule is
reviewed the operation/maintenance morning meeting, where further work requests may be
identified. Depending on the priority of additional work requests, changes to the daily work list
may be required.

5.3.3 Prioritization of Maintenance Activities

To ensure the timely execution of maintenance activities, it is essential that priorities are assigned
to the various maintenance and inspection activities and these priorities are used to schedule the
activities. The priorities are recognized by S1 which considered in CMMS. The general meaning of
priority based on risk assessed is well applicable to CM or Cl that recommends completion date of
work order.

Unlike CM/CI WO, Recommended completion date defined for Priority will not be applicable to the
other plannable WO types (PM/PI or GSM/GSI, or MD) because some are carried out as campaign
whose the completion interval can be longer than 3 months e.g. flowline UT inspection campaign.

Due to this constraint, Priority definition in CMMS is however more effective work around via
Planning because PM/PI or GSM/GSI is the prevention and validation approach; i.e., nature of the
work is to prevent, validate, or assure rather than to recover or reinstate the functionality or integrity
of equipment back to normal like CM/CI’s working nature.
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4 . Change Corrective Maintenance Order 500428522: Central Header

Serverity + EQ Criticality priority Recomment \ded Completion
No failure (N)  Incipient (1) ' Degraded (D) Degraded (D) Critical (C) in APM and SAP “Aechanical seal failure. [k

et

ABC-1234 | ABC-1234 | ABCI2 | ABCIA | ABCRIZ3A (i | veG

Plant Full SO l .vuv High “ Additional Data | Location | Planning | Control | Enhancement
k]
g Plant Partial SO High s
£ I Notifctn 100452869 V4
" Wellhead Platform/ ) Costs 0.00 THB
Medium s
o welsiteso PMACTYDe PU | MRO:ME-Other Pump
£ SystCond. 2 Equipment Shutd
S tquipmentso Low +90 Address L]
@
e o]
No Equipment SO ftih = e
Low
Medium
Maintenance Priortiy Heat Map U ‘
Very High Automat. sched.
Rel. view Predecessor . Start in past 999 Exact breaks
Version - Adjust dates 2 ¥ICap. reqmts
Cal. Selection From Work Cent Factory Cal. ID
Reference object
Func. Loc. $1-P-55028.PK DEETHANIZER REFLUX PUMP ASSEMBLY a8 |
Equipment 51-P-55028 DEETHANIZER REFLUX PUMP o

Figure 11 — Risk Based Priority corresponded to recommended completion date

6.0 EXECUTION

This is the only stage when field activities take place that is those directed at anything other than the
acquisition and the processing of information. It is the part of the process which yields the return in
the form of hydrocarbons and in which the physical implementation of planned activities takes place.
Once the execution phase has been initiated, the activity management role changes from “Planning
the work” to “Working the plan”. The ability to significantly influence the reduction of costs or schedule
has passed and the focus shifts to keeping to the plan in order to avoid time and cost overruns. Work
Order generated by CMMS at scheduling phase is how the on-site supervision gets its instructions
and how it controls and feedbacks information to the schedulers.

Maintenance and Inspection Management of S1 Asset recognizes four (4) steps for the execution
workflow in daily work which to be described in the following Clauses.

6.1 SITE PREPARATION AND INTEGRITY ASSURANCE

Upon identification of the activity to be executed, as detailed in the relevant Work Order), the activity
is further detailed in separate steps inclusive of the preparation required before the actual work taking
place. Typically, preparation of the site will be considered as part of the actual activity to be
undertaken; however in some circumstances the site preparation scope will form a separate activity
itself, then follow the general structure outlined in Figure 10. The below outline is controlled by PTTEP
S1 Asset Permit-to-Work (PTW) system as described in 13247- PDR-SSHE-505/08, SSHE Rules
and Requirement Procedure.
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Execution Activity Selected

v

Detail Activity into
Separated Work Steps

v

Undertake Job Hazard Analysis for
each separate work step

v

Prepare Permit to Work (PTW)
(incl. work activity sheet)

v
Submit PTW to Operations PS1/PP = LKU Plant (Crude/LPG)
(PS1/PP/PF/PO) PS1/PF = Wellsites (East/West)

All step
identified
correctly?

Yes

PS1/PO = Outstations

Determine Mechanical & Electrical
Isolation Requirement

Approval to start >

preparation given? "+

v

Carry out required operations
preparation (Drain, Flush, etc.)

T
Yes
v

.

Carry out required Mechanical &
Electrical Isolation

Carry out additionally required safety
precautions

Approval to start

work given?

Undertake task
(incl. toolbox talks)

Figure 12 — Site Preparation and Integrity Assurance
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Work Description By Notes
Detailed activity into separated work steps Job executor, PS1/M Team Leader | 1
Undertake job safety analysis for each Job executor, PS1/M Team Leader | 1
separate work step (supported by Safety Officer

Prepare permit to work (including work Job executor, PS1/M Team Leader | 1
analysis sheet)

Submit permit to work to Production section for | PS1/M Team Leader

review

Determine mechanical and electrical isolation PS1/M Electrical, PS1/PP/PF/PO 2,3
requirements

Carry out required operational preparation PS1/PP/PF/PO

activities (drain, flush, etc.)

Carry out mechanical and electrical isolation PS1/M Electrical, PS1/PP/PF/PO 3,4
Carry out additionally required safety Job executor

precautions

Undertake task (including toolbox talks) Job executor 5

Notes:

1. Maintenance jobs are normally executed by Maintenance/Inspection crews (under PS1/M
Team Leader’s supervision) who will be responsible for correctly identifying the separate
work steps and permit requirements. For non-routine activities, the activity may be assisted
by PS1/M Supervisor and/or Maintenance Discipline Engineers.

2. lIsolation requirements and additional safety precautions are established as per the
requirements of PTW system and operation procedures. Electrical Isolation is carried out per
Electrical Safety Rules procedures.

3. Upon request, isolations may be brought in place by competent persons (typically PS1/M
staffs) under the supervision of Production section. For electrical isolations, special
requirement applied, as detailed in Electrical Safety Rules.

4. Additionally required precautions (barriers, gas testers, etc.) are normally brought in place
jointly by Maintenance/Inspection crews and Production section (PS1/PP/PF/PO), with
ultimate approval of adequacy of these provided by Production section.

5. Standard forms for toolbox talks to be used.

Table 3 — Responsibility for Site Preparation and Integrity Assurance

6.2 TASKUNDERTAKING

Once site preparation and integrity assurance are completed and approval to proceed work has been
obtained as per the requirements of PTW system, actual task can be executed in accordance with
the task description shown on the job cards and permit. A task is considered complete when all
described tasks have been executed, the site has been re-instated, and the equipment worked on
has been returned to a status in which it can safely resume operation.

For various maintenance and inspection activities, detailed procedures are available to provide
further clarification to the activity described on the job card and to ensure the consistent execution of
maintenance and inspection tasks. Relevant procedures are included in vendor manuals or separate
PTTEP maintenance work procedures available from PTTEP’s intranet.
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Where a task involves the investigation of a failure, the conduct of this investigation and associated
reporting shall follow the process outlined in the relevant S1 procedures including PTTEP
maintenance work procedures.

6.3 HAND-OVER PREPARATION

This clause covers the process required to administer the resources used during the undertaking of
the task, as well as the process to administer any relevant findings obtained during the undertaking
of the task. This process exists of various separate steps as outlined in Figure 13.

Undertake Task

v

Record on WO hard copy daily hours worked and
resources used

v

Enter WO hours usage into CMMS

v

Enter WO resources usage into CMMS

Yes—P Return unused and/or re-

2
tousedispare parts? conditioned parts

¥
No

A 4

Enter reliability information
(as appropriated)

v

Complete job step
(CMMS transaction)

Figure 13 — Hand-over Preparation Process

6.3.1 Work Order Hardcopy Data Record

During the undertaking of tasks, usage of manpower resources (hour worked on WO per individually
named person) and other resources are recorded on WO hardcopy on daily basis by the maintenance
or inspection technicians. Upon completion of the work, the technicians return the WO hardcopy to
their Foreman for entering the relevant data into CMMS.

6.3.2 WO Hours and Resource Usage Entering into CMMS

The information recorded on WO hardcopy is transferred to CMMS within two (2) working days of
physical completion of the work, so called “posting of hours usage and resource usage”. It is
important that timely entry of this data is strictly adhered to, as it forms the basis of an efficient and
effective maintenance scheduling process. Furthermore, it provides the necessary input to the
automatic accrual system and thus the link between work management and finance system.
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6.3.3 Unused Part Return

All parts and/or consumables reserved or consumed during the undertaking of the task shall be
properly balanced against the Work Order bill of materials.

Unused or excess material, spare parts, and/or consumables shall be returned to the material
warehouse (5101 is warehouse designated for S1 Maintenance section).

Hint: Stuff replaced by new material but considered reusable if refurbished can also be returned to
warehouse as long as they are stock registered and were drawn to use via the WO’s bill of Material.
Once they are refurbished/reconditioned, the process to return can be further proceeded to the same
WO that has yet not technically completed (TECO) under “USED” code of stock — Seek advice from
local warehouse personnel for returning “Used part” to Warehouse.

6.3.4 Reliability Information Recoding

In order to capture data on equipment failure modes and frequencies, performing activities and
reliability data needs to be entered into CMMS for all corrective maintenance activities. The format
adopted by PTTEP S1 asset complied with the requirement of 1ISO14224, standard for reporting of
equipment reliability, and as such requires the following data to be entered:

Symptom of problem (how did the problem manifest itself?)
Equipment cause of failure

Equipment downtime

Equipment repair time

Corrective action undertaken

Further details of the entry of reliability data is provided in the relevant PTTEP maintenance work
procedure.

Signals completion of work and administrative effort as described in the earlier Clause of this
guideline for the relevant job step, and as such a quality check to confirm work completion and correct
entry of relevant manpower, resource and materials utilization data. With the approval of a job step
to be complete, all transactions are deemed complete, and the WO is ready for close-out.

6.4 WORK ORDER CLOSE-OUT

This process covers the final process of execution process and serves to add deferment data and
quality checking the job history data, including reliability data and close out the entire work order, i.e.,
confirms that all job steps on the subject work order have been completed. For all jobs related to
deferment of production, the associated deferment shall be entered by Production Planning section
(PS1/T). Deferment related jobs can be identified by the deferment code associated with the work
order.

Notes:

1. Where the Work Order involves corrective maintenance, completion also signifies that
reliability information has been entered into CMMS.

2. Where a certain job step has not been completed but cancelled, the job card can still be
closed out. The relevant cancelled job step will; however, remain shown as cancelled instead
of complete in CMMS.

3. WO final closure will be by relevant PS1/M supervisor, discipline engineer followed by
PS1/M, dependent on WO scope of work, and its criticality.
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7.0 REVIEW AND IMPROVEMENT

Review is the stage in which all the results obtained during execution are analyzed to determine
asset status and its performance in various perspectives.

The main source of data for analysis stage is the completed fulfilment on Notifications and Work
Orders (WO) via CMMS with relevant parameters and quality of data; both master data of asset and
transaction data of execution in a single work order on such registered asset.

S1 adopts Corporate’s framework of Maintenance and Inspection Management System underlying
with OEMS RAI where every company within PTT Groups are mutually developed, revised, and
agreed to conform to develop S1 asset master data structures while transactional fields are
configured for user to input relevant parameters into CMMS.

S1 CMMS architecture is therefore built in common with other assets of PTTEP and using the same
data catalogue in order that they can be benchmarkable when performing analysis.

Other sources of information including PDMS (Production Data Management System, PDMS),
Process Indicator monitoring system (PI), etc.

The analysis results have 3 major categories of outputs. Asset performance, Asset integrity condition,
and Work Performance and Effectiveness.

7.1.1 Asset Performance

This activity is concerned with the performance of the physical facilities including items of equipment
of the asset. They all have purposes to deliver intended function in efficient and reliable performance
within operating context.

Performance Indicators (PI's) used in this area are the equipment performance in term of

Key equipment or plant availability
Key equipment or plant efficiency
Mean Time Between Failures (MTBF)
Bad actor lists

Trips of key equipment

Plant unplanned shutdown

Plant reliability Index (RI)

7.1.2 Asset Integrity Condition

This activity is concerned with the technical integrity and safety status. Most facilities usually have
additional dedicated systems to safeguard, protect, prevent, terminate or retard escalation of
undesired circumstances in case the facilities were failed or run out of safe operating envelop.

The dedicated systems: so called SCE or safety critical elements, which determine asset’s technical
integrity status:

Structural integrity

Process containment

Ignition control

Protection systems

Detection systems

Shutdown systems
Emergency response systems
Lifesaving systems

Asset technical integrity condition must also be analyzed in conjunction with performance and validity
of the asset design intent under the current conditions. Technical Authorities and Performance
standards substantially involves with this analysis.
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Examples of asset integrity condition or status are exampled below:

e Safety relief valve inspection and certification status

e Static equipment (vessel, heat exchanger, tanks, piping) inspection status

¢ Instrumented Protective Function testing (ESD test, F&G system test) status

e Known variations of Equipment (safeguards overrides, temporary repairs, run out of
operating envelop)

e PM compliances

e SCE Backlogs

e Anomalies List

e Critical Alarm Rates

e Findings and corrective action management related to technical integrity

e Corrosion Rate and remaining useful life of process containment.

7.1.3 Work Performance and Effectiveness

This activity is concerned with execution efficiency and effectiveness of maintenance activities
themselves. These will include cost, time, and resources consumption to achieve the various
deliverables. This analysis of resource performance data is at the core of management information
and will bear directly on all aspects of Maintenance and Inspection management.

The impact will range from plans, designs, practices, and procedures and the Cost Model in whole
process of Maintenance and Inspection.

Typical Performance Indicators are exampled below:

Meantime to Repair (MTTR)

Turnaround compliance

PM:CM ratio

Overdue or Ready Backlogs

Manhour analysis (Actual and Planned Manhour)

Cost Analysis (expenditure by asset, activity, WO type)
Cost per asset replacement value

7.1.4 Feedback and Lesson Learned

Key performance indicators will highlight the improvements and gaps to be fulfilled for the planning,
resources, execution tactic, crew competency.

The improvements can be started more upfront to M&l approach and strategy or even further to
engineering and design. Enablers and Technologies should enrich to all stages of M&| work process.
Life-Cycle-Cost and Risk-based Approach is always underlying of M&l work process as it is the heart
and M&l continuous improvement process.
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8.0 ROLES AND RESPONSIBILITIES

The following table outlines the roles and responsibilities associated with this document.

Roles

Document Author

Responsibilities

The author of Maintenance and Inspection Execution
Management is S1 Maintenance Superintendent or equivalent or
person as assigned by Document Owner, with responsible for:

e Investigate and plan of a document structure and its contents
o Create and/or update a document as planned

e Report to Document Owner on the progress of the work on a
document

e [ssue draft revision of a document for review, and embed all
comments made by Document Reviewers to the document

Document Custodian

The custodian of Maintenance and Inspection Execution
Managment is S1 Maintenance Superintendent or equivalent or
higher level who assigned by Document Owner, with responsible
for:

o Identify deficiencies or potential improvements
e Initiate periodic revision

e Maintain revision history and document status register

Document Owner

The owner of Maintenance and Inspection Execution
Management is VP, S1 Production Operation Department, with
responsible for:

e |ssue this document and its revisions

Document Reviewer

The reviewer of Maintenance and Inspection Execution
Managment is Technical Authority in reliability and integrity
engineering or equivalent or higher level, with responsible for:

o Review the document contents to ensure adequate quality

e Provide comments and/or suggestions on document issued
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9.0 DEFINITIONS

9.1 LANGUAGE

In this document, the following verbal forms are used.

May Indicates a possible course of action or permission.

Must Indicates a mandatory and regulatory course of action.

Shall Indicates a mandatory course of action or requirement.

Should Indicates a preferred/logical course of action or recommendation.

9.2 TERMINOLOGY

The following terms and definitions apply to this document.

Terminology Description

Approval The authority in writing given by COMPANY to Contractor on a
procedure or to proceed with the performance of a specific part of the
work without releasing in any way the Contractor from any of his
obligations to conform with the technical specifications, requisitions,
etc. The words “Approve”, “Approved” and “Approval”’ shall be
constructed accordingly.

Asset Any physical facilities used in the exploration, production, processing
or transportation of oil and gas, and any supporting facilities or
equipment.

Asset Integrity (Al) The ability of an asset to perform its required function efficiently and

effectively whilst safeguarding life and the environment.

Availability The ability of an item to performs its required function under given
conditions at a given instant of time or during a given time interval.
The availability of an item does no necessarily imply that it is
performing, but it is a state to perform.

Barrier Measure which reduces the probability of releasing a hazard’s
potential for harm or which reduces its consequences. The hierarchy
of barriers is prevention, detection, control, mitigation and emergency
response.

Company PTT Exploration and Production Public Company Limited
PTTEP Siam Limited

Contractor Any company PTTEP has signed a contract with for the Engineering,
Procurement, Construction, Installation, Maintenance and Inspection
of a part of service work.

Major Accident Event Any incident that results in multiple fatalities or equivalent damage,
(MAE) production loss, environment impact as per the risk matrix.

Quantitative Risk QRA is the evaluation of the extend of risk arising, with incorporation
Assessment (QRA) of calculations based upon the frequency and magnitude of

hazardous events.
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Reliability The ability of an item to perform a required function under give
conditions for a given period of time. This is document it is used as
“Reliability Performance” and refers to probability of failure.

S1 Asset Sirikit Oil Field under PTTEP Siam Limited

Safety Critical Element
(SCE)

Safety Critical Elements are any part of the installation, plant or
computer programs whose failure will either cause or contribute to an
MAE, or the purpose of which is to prevent or limit the effect of an
MAE.

Technical Authority (TA)

PTTEP personnel responsible for technical standards, providing
advice on issues relating to their discipline and Four Pillars of integrity
as defined in CMS. There are two levels of TA as defined in CMS.

Technical Integrity

Technical soundness, within E&P context it is “The technical integrity
of a facility is achieved when, under specified operating conditions,
there is no foreseeable risk of failure endangering the safety of
personnel, environment or asset value”.

9.3

COMMON ACRONYMS

Set out below in alphabetical order are common acronyms as found within this document.

Al

CM
CMMS
COA
CPFT
ESD
F&G
FMEA
IOP
IPF
MRP
MS
MTBF
OMI
QRA
Pl

PM
PS1
PS1/M

Asset Integrity

Corrective Maintenance

Computerized Maintenance Management System
Chart of Accounts

Critical Proof Function Test

Emergency Shutdown

Fire and Gas System

Fault Modes and Effect Analysis
Integrated Operations Plan

Instrument Protective Function
Maintenance Reference Plan

Microsoft Software

Mean Time Between Failure
Maintenance and Inspection Department
Quantitative Risk Assessment
Performance Indicator

Preventive Maintenance

S1 Production Operations Department

S1 Maintenance and Inspection Section
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PS1/P S1 Production Section
PS1/T S1 Production Support Section
PTN/P S1 Asset Planning Department
PTW Permit to Work
RAM Risk Assessment Matrix
RBI Risk Based Inspection
RCM Reliability Centered Maintenance
RRM Risk and Reliability Maintenance
S1 Sirikit Oil Field
SCE Safety Critical Element
SSHE Safety, Security, Health and Environment
TA Technical Authority
WO Work Order
WR Work Request

10.0 DOCUMENT REFERENCE LIST

PTTEP internal references, international codes and standards, provincial legislation, and other

references pertinent to this document are indicated in the table below.

Document Code Document Title

PTTEP internal references

10012-GDL-5-INT-008-R00

Maintenance and Inspection Planning Guideline

10017-PDR-5-MMS-001-R00

Maintenance and Inspection Approach

13245-GDL-1-S1M-ALL-MMS-001-R04 ' S1 Maintenance and Inspection Guideline

10015-STD-4-PRS-006-R00

Reliability and Asset Integrity Management Standard

HQ.2020.01082.3

Reliability and Integrity MGT Framework

12153-GDL-5-MMS-001-R00

S1 MRP 2019-2031

13245-GDL05-MMS-002-R00

S1 MRP LPG 2022-2031

International codes and standards, provincial legislation, and other references

ISO 14224

Petroleum, Petrochemical and Natural Gas Industries —
Collection and Exchange of Reliability and Maintenance
Data for Equipment
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1.0 PURPOSE
The objectives of the maintenance strategy are:
e To demonstrate and maintain the technical integrity of (safety critical) assets

e To fulfil maintenance activities in the most business-efficient manner by effective and
efficient deployment and use of resources

e To improve asset reliability, availability and performance and optimise maintenance efforts
such that company targets in terms of product quantity, quality and unit maintenance cost
can be met

e To have in place and operate an auditable system of asset performance and maintenance
controls

e To comply with all applicable legislation and company SSHE policies

2.0 SCOPE

This generic maintenance strategy is written to cover well flowlines and well gas lift lines in
perimeter of PTTEP Siam, S1 Asset. The term “flowline” is used to define line from wellhead to the first
common manifold including the part of the manifold, which is directly connected to the well (i.e. the
section after the choke valve).

3.0 REFERENCES
3.1 PTTEP CONTROLLING DOCUMENTS

Document Number Document Title
S1.SMNT.PH.00 PTTEP S1 Maintenance Philosophy
EP 2000-5008 Carbon Steel Pipeline Corrosion Engineering Manual

3.2 OTHER REFERENCE DOCUMENTS

Document Number Document Title
API 570 Piping Inspection Code
NACE Standard RP0274-98 High Voltage Electrical Inspection of Pipeline Coating

Control of External Corrosion on Underground or Submerged
Metallic Piping Systems

ASME B31.3 Process Piping

NACE Standard RP0169-96

ASME B31.8 Gas Transmission and Distribution Piping System

4.0 DEFINITIONS

Terminology Description

Flowline B31.3 Process piping between wellhead to manifold
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41 COMMON ACRONYMS

Set out below are common specific terms presented in alphabetical order:

SAP PTTEP Computerized Maintenance Management System
Pl Planned Inspection (Work Order Type)
Cl Corrective Inspection (Work Order Type)

5.0 ROLES AND RESPONSIBILITIES
5.1 OWNERSHIP OF THE DOCUMENT: PS1/M
The owner of the document is Superintendent, Maintenance with responsibilities for:
e Issuing the FLOWLINE AND WELL GAS LIFT LINE INSPECTION Procedure and its

revisions
e Ensuring effective implementation of the procedure

5.2 CUSTODIAN OF THE DOCUMENT: TA1
The custodian of the document is TAL, In-service Inspection and Corrosion with responsibilities for:
¢ Identifying deficiencies or potential improvements

e Initiating periodic revision
e Maintaining revision history and document status register

6.0 STRATEGY

The need for the regular inspection of flowlines on PTTEP facilities to assure integrity in service
is identified in PTTEP Maintenance Philosophy and also in Statutory Regulations.

6.1 FLOWLINE

In PTTEP the wells are drilled from common well site locations and grouped in manifolds after a
short distance from wellhead.

A. INTERNAL CORROSION

Currently the field operates with low carbon dioxide contents (approx. 1.5% mole) and minor
amount of hydrogen sulphide. The water cut averages at 50% across the field with some wells
producing up to 90% water. With the introduction of the water flooding of the reservoir the water cut will
increase more rapidly than before.

B. SAND EROSION

Some wells are producing high volume of sand and sand erosion takes place at flow direction
change location such as elbow, and tee junction.

C. EXTERNAL CORROSION

A large portion of the flowline is underground. That section is protected against external
corrosion by protective wrapping. No cathodic protection is applied. In some well locations that section
of the flowline is routed through open concrete trench and some have no protective coating, as such
they are more vulnerable to external corrosion.
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6.2 WELL GAS LIFT LINES
A. EXTERNAL CORROSION

Same as well flowlines

B. INTERNAL CORROSION

The lift gas is generally dry. However with the introduction of wet gas wells directly to the gas lift
system there is an increasing risk of internal corrosion.

6.3 INSPECTION FREQUENCIES

Since well fluid condition of each well is changed with hardly to notice and re-evaluate
inspection frequencies on time. Therefore, thickness monitoring frequency of each flowline is 3 monthly
as campaign basis on February, May, August and November.

SAP shall regularly generated PI Work Order of each well site accordingly. Thickness
monitoring location for each flowline and manifold shall be followed Appendix Il using Ultrasonic
Thickness Measurement to find minimum thickness of each location.

In case possibility of high wall thickness loss due to well fluid condition changing such as high
sand alert from lab sampling, Cl Work Order shall be manually created in SAP for the concerned well to
monitor thickness ASAP.
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7.0 APPENDIX

7.1 APPENDIX |: CALCULATION OF MINIMUM ALLOWABLE PIPING WALL
THICKNESS

A. The Final retirement thickness for piping is based on the higher of two thicknesses:

e Pressure design thickness under internal pressure - Wall thickness required for pressure
competency can be calculated with the following formula (as per ANSI B31.3)

t=P*D/[2(SE+PY)]

Where

D= Nominal outside diameter of pipe, mm
P= Operating pressure, barg

S= Stress value at design temperature, MPa
E= Quality factor

Y= Coefficient

t= Pressure Design thickness, mm

e Wall thickness required to cover other loading on the pipe, besides internal pressure, e.g.
support loading, third party damage, vibration etc., which are very difficult to quantify, often
called the "Structural retirement thickness"

NPS (in) Recommended retirement Thickness (mm)
05-3 2.50
4 3.00
6 3.75
8 4.50
10 4.75
12 4.75

B. Line standards

A standard well flowline consist of the following sections:

3"- SCH 160 line pipe and elbows, material API 5L Grade B (Yield Strength 241 MPa), from
X-mas tree until the choke valve

3"- SCH 80 line pipe and elbows, material APl 5L Grade B, from choke valve to the
manifold

1"- SCH 80 line pipe and elbows, material APl 5L Grade B, drain line after choke valve

Gas lift lines are 2" SCH 80 line pipe, material API 5L Grade B

NPS (in) SCH OD (mm) WT (mm)
1 80 334 4.55
2 80 60.3 5.54
3 80 88.9 7.62
3 160 88.9 11.13
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7.2 APPENDIX I: THICKNESS MONITORING LOCATION GUIDELINE
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PS1/M
FLOWLINE SUMMARY REPORT INSPECTION
PTTEP TEAM

FLOWLINE INFORMATION NORMAL
Tag number: S1-NTMA-NTMH-3-NTMHGA-P-GL Report number: FL-3-NTM-HGA-GL-2023-02
Line number: NTM-HGA Inspection date: Nov 08, 2023

Location: From-To NTM-A NTM-H Inservice date: Mar 09, 2023

P&ID number: NTMH-1-8-002C NTMA-1-08-016C API Classification: 2.00

Piping group: Process API MII (yrs): 5.00

Service description: Gaslift WO number: 500451544

THICKNESS SUMMARY NORMAL
CML-TP Number: A-A1-S11-W11-W Nominal thickness (mm): 11.13

Distance Description: 110m 110000mm From W11 Omm Lowest actual thickness (mm): 10.21

Location Description: 4500 After S-NTM - A31 Retirement thickness (mm): 3.20

NPS (inch): 3.00 Selected corrosion rate (mm/yr): 1.38

Material: API 5L X42 Remaining life (yrs): 5.09

CML MII, RL/2 (yrs): Next inspection date (NID): Nov 08, 2023

MAWP

Piping inspection interval (months): Derate Pressure rec (psig):

t:ta-2(CRxInterval) (mm): tretired after derate pressure (mm):

MAWP (psig): Remaining Life after Pressure (months):

EXTERNAL VISUAL INSPECTION SUMMARY GOOD

Damage mechanism check list

Leak or Seepage Good
General corrosion Good
Vibration Good

Soil-to-Air Interface

Corrosion under insulation (CUI)

Corrosion under support (CUS) Good

Other

Piping component check list

Weld seam Good
Insulation _
Pipe Support Good
Flange/Bolt/Nut/Gasket

Instrument Component

Deck Penetration

Other

INSPECTION SUMMARY

- BL-NTM-HGA 3" During a gaslift flowline examination, it was discovered that the
low reading thickness indicated considerable internal corrosion, which generally
occurred at the root weld and nearby base material, as detected by TFM
Technique with a high corrosion rate & remaining thickness at CML no.A-A1-S11-
W11-W is 10.21 mm. with SCR 1.38 mm./yr. & RL is 5.09 yrs.

- The overall of this flowline results still in normal thickness with no any significant
to low reading thickness or high corrosion rate.

The minimum remaining thickness at CML no.A-A1-S18-W19-U is 10.20 mm. with
SCR 0.00 mm./yr. & RL is 16.94 yrs.(Determined by UTM)

Note; As previous inspection on Aug 10'2023.

1.) Baseline inspection will be use mill tolerance £12.5% to consideration.

2.) This line route form NTM-A to NTM-H was install completed on Mar 9'2023.
3.) TFM Technique was used to confirm internal condition at 20.0% of weld joints
in a selected area (total of 12 welds) and confirmed to be in good condition.

RECOMMENDATION DESCRIPTION

- Continue normal flowline 100% inspection of entire flowline length for plan in
next year 2024.(Aug-24)

- Plan to extent inspection 20% or Min.10 of welding joint by PAUT/TFM
Technique for detect internal weld metal loss within 12 months.(Nov-24)

- The design pressure and typical maximum operating pressure for gaslift transfer
flowlines shall not be more than 2,000 PSI.

REQUIRED ACTION
Temporary repair

Permanent repair

Inspected by:

API Inspector reviewed by:

PTTEP Leader reviewed:

Repaint

Rerating

Derating
Date: Nov 16, 2023
Date: Nov 16, 2023
Date: Feb 02, 2024
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PS1/M
& FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-3-NTMHGA-P-GL Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 3 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HGA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: GL Gaslift Total spool (spools): 62 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
a 2 Previous Last
c - = jc: 2 2 Thickness Thickness
5 2 'g o 2 S 3 Previous (mm) Last (mm)
o ca— o~ = _ ~ —l
° § g = CML Name Location Desc E g = E § '-E'- Inspection Inspection ( msrg/?(r) (;?rl;) Te'r?r;%c;ri?ry
o | 3 K - s= |3~ & Date Top | Bottom Date Top |Bottom
= 2 2 £ = s (0) (180) (0) (180)
5 0 >
2 o
A A1 0 A-A1-S0-W1-U 100 After Flang 1 1113 | 3.20 U
0 A-A1-S1-W1-D 100 After Flang 1 11.13 | 3.20 D Aug 10, 2023 11.26 11.67 0.00
0 A-A1-S1-W1-W 100 After Flang 1 11.13 | 3.20 T\II:VM
2 11 | A-A1-S1-W2-U 600 After W.1 11.13 | 3.20 U Aug 10, 2023 11.94 11.45 0.00
2 11 [A-A1-S2-W2-D 600 After W1 11.13 | 3.20 D Aug 10, 2023 11.47 11.79 0.00
2 11 | A-A1-82-W2-W 600 After W.1 11.13 | 3.20 T\II=VM
3 22 | A-A1-S2-W3-U 3800 After W.2 11.13 | 3.20 U Aug 10, 2023 11.21 11.07 0.00
3 22 | A-A1-S3-W3-D 3800 After W.2 11.13 | 3.20 D Aug 10, 2023 15.50 15.22 0.00
3 22 | A-A1-S3-W3-W 3800 After W.2 11.13 | 3.20 T\II:VM
4 33 | A-A1-S3-W4-U 1200 After W.3 11.13 | 3.20 U Aug 10, 2023 14.98 14.59 0.00
4 33 | A-A1-S4-W4-D 1200 After W.3 11.13 | 3.20 D Aug 10, 2023 10.97 11.15 0.00
4 33 | A-A1-S4-W4-W 1200 After W.3 11.13 | 3.20 T\II=VM
5 44 | A-A1-S4-W5-U 1000 After W.4 1113 | 3.20 U Aug 10, 2023 11.06 10.61 0.00
5 44 | A-A1-S5-W5-D 1000 After W.4 11.13 | 3.20 D Aug 10, 2023 10.92 11.21 0.00
5 44 | A-A1-S5-W5-W 1000 After W.4 11.13 | 3.20 T\II:VM
6 55 | A-A1-S5-W6-U 500 After S-NTM - A40 | 11.13 | 3.20 U Aug 10, 2023 10.73 11.32 0.00
6 55 | A-A1-S6-W6-D 500 After S-NTM - A40 | 1113 | 3.20 D Aug 10, 2023 11.07 10.64 0.00
6 55 | A-A1-S6-W6-W 500 After S-NTM - A40 | 11.13 | 3.20 T\II=VM
66 |A-A1-S6-W7-U 600 After S-NTM - A38 | 11.13 | 3.20 U Aug 10, 2023 11.06 11.40 0.00
66 |A-A1-S7-W7-D 600 After S-NTM - A38 | 11.13 | 3.20 D Aug 10, 2023 11.10 11.59 0.00
66 |A-A1-S7-W7-W 600 After S-NTM - A38 | 11.13 | 3.20 T\II:VM Nov 08, 2023 10.46 1.00




PS1/M
& FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-3-NTMHGA-P-GL Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 3 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HGA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: GL Gaslift Total spool (spools): 62 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
? 2 Previous Last
0 i T . .
c - T < c > Thickness Thickness
5 % 5 @ 2= P % - Previous (mm) Last (mm) SCR RL T
° 8 g 8 CML Name Location Desc : g '|E g E3 '-E'- Inspection Inspection (i B e'g‘er:)ar;?ry
» | 2 g - - - Qo Date Top |Bottom Date Top |Bottom
n =) € = = (0) (180) (0) (180)
o 0 2
2 o
8 77 | A-A1-S7-W8-U 1100 After S-NTM - A36 | 11.13 | 3.20 ] Aug 10, 2023 12.25 11.07 0.00
8 77 | A-A1-S8-W8-D 1100 After S-NTM - A36 | 11.13 | 3.20 D Aug 10, 2023 11.17 11.25 0.00
8 77 | A-A1-S8-W8-W 1100 After S-NTM - A36 | 11.13 | 3.20 T\II:VM Nov 08, 2023 10.46 1.00
9 88 | A-A1-S8-W9-U 1000 After S-NTM - A34 | 11.13 | 3.20 U Aug 10, 2023 11.45 11.01 0.00
9 88 | A-A1-S9-W9-D 1000 After S-NTM - A34 | 11.13 | 3.20 D Aug 10, 2023 10.90 11.16 0.00
9 88 | A-A1-S9-W9-W 1000 After S-NTM - A34 | 11.13 | 3.20 T\II:VM Nov 08, 2023 10.64 0.73
10 | 99 |A-A1-S9-W10-U 1300 Befz;ez SNTM - 14443 | 320 | U Aug 10,2023 | 1155 | 11.43 0.00
10 | 99 [A-A1-S10-W10-D 1300 Befz;ez SNTM - 1 4443|320 | D Aug 10,2023 | 11.22 | 11.29 0.00
10 | 99 |A-A1-S10-W10-W LR e SR g e || sy W Nov 08, 2023 10.40 1.09
A32 TFEM
11 110 | A-A1-S10-W11-U 4500 After S-NTM - A31 | 11.13 | 3.20 U Aug 10, 2023 10.86 10.79 0.00
11 110 | A-A1-S11-W11-D 4500 After S-NTM - A31 | 11.13 | 3.20 D Aug 10, 2023 11.32 11.79 0.00
11 110 |A-A1-S11-W11-W 4500 After S-NTM - A31 | 11.13 | 3.20 T\II:VM Nov 08, 2023 10.21 1.38
12 | 121 |A-A1-S11-W12-U 1000 Befz;eo SNTM - 14443 | 320 | U Aug 10,2023 | 10.74 | 10.78 0.00
12 | 121 |[A-A1-812-W12-D 1000 Befz;eo SNTM - 1 4443|320 | D Aug 10,2023 | 14.88 | 15.29 0.00
12 | 121 |A-A1-S122W12-W O e SR g e || sy Nov 08, 2023 10.66 0.70
A30 TFEM
13 132 | A-A1-S12-W13-U 300 After S-NTM - A30 | 11.13 | 3.20 U Aug 10, 2023 15.01 15.18 0.00
13 132 | A-A1-S13-W13-D 300 After S-NTM - A30 | 11.13 | 3.20 D Aug 10, 2023 11.39 11.23 0.00
13 132 | A-A1-S13-W13-W 300 After S-NTM - A30 | 11.13 | 3.20 T\II:VM Nov 08, 2023 10.50 0.94
14 143 | A-A1-S13-W14-U 800 After S-NTM - A28 | 11.13 | 3.20 ] Aug 10, 2023 10.89 10.72 0.00
14 143 | A-A1-S14-W14-D 800 After S-NTM - A28 | 11.13 | 3.20 D Aug 10, 2023 11.60 11.26 0.00
14 143 | A-A1-S14-W14-W 800 After S-NTM - A28 | 11.13 | 3.20 T\II:VM




PS1/M

FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-3-NTMHGA-P-GL Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 3 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HGA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: GL Gaslift Total spool (spools): 62 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
a 2 Previous Last
c - T e 2 2 Thickness Thickness
s 3 'g Y < S S Previous (mm) Last (mm)
- cmm — ~ -
° § g = CML Name Location Desc E g = E § '-E'- Inspection Inspection ( msrg/?(r) (;?rl;) Te'r?r;%c;ri?ry
o | 3 K - s= |3~ & Date Top | Bottom Date Top |Bottom
= 2 2 £ = s (0) (180) (0) (180)
o 0 2
2 o
15 | 154 |A-A1-S14-W15-U 1500 After S-NTM - A27 | 1113 | 320 | U Aug 10,2023 | 11.35 | 11.03 0.00
15 | 154 |A-A1-S15-W15-D 1500 After S-NTM - A27 | 11.13 | 320 | D Aug 10,2023 | 1519 | 14.93 0.00
15 | 154 |A-A1-S15-W15-W 1500 After S-NTM - A27 | 11.13 | 3.20 T\II:VM
16 | 165 |A-A1-S15-W16-U 3000 Befz;} SNTM - | 4143|320 | U Aug 10,2023 | 1521 | 15.27 0.00
16 | 165 |A-A1-S16-W16-D 3000 Befz;% SNTM - 1 4443|320 | D Aug 10,2023 | 10.78 | 11.50 0.00
16 | 165 |A-A1-S16-W16-W 3000 Before S-NTM - | 14 43| 320 | W
A26 TFM
17 | 176 |A-A1-S16-W17-U 1800 After S-NTM - A25 | 11.13 | 320 | U Aug 10,2023 | 1161 | 11.70 0.00
17 | 176 |A-A1-S17-W17-D 1800 After S-NTM - A25 | 11.13 | 320 | D Aug 10,2023 | 10.94 | 11.53 0.00
17 | 176 |A-A1-S17-W17-W 1800 After S-NTM - A25 | 11.13 | 3.20 T\II:VM
18 | 187 |A-A1-S17-W18-U 900 Before S-NTM - A24 | 1113 | 320 | U Aug 10,2023 | 1020 | 11.24 0.00
18 | 187 |A-A1-S18-W18-D 900 Before S-NTM - A24 | 1113 | 320 | D Aug 10,2023 | 11.10 | 11.40 0.00
18 | 187 |A-A1-S18-W18-W 900 Before S-NTM - A24 | 11.13 | 3.20 T‘;"M
19 | 198 |A-A1-S18-W19-U 2400 Befz;ez SNTM - 1 4443|320 | U Aug 10,2023 | 11.32 | 11.79 0.00
19 | 198 [A-A1-S19-W19-D 2400 Befz;ez SNTM - 1 4443|320 | D Aug 10,2023 | 1150 | 11.20 0.00
19 | 198 |A-A1-S19-W19-W 2400 Before S-NTM - | 44 43| 320 | W
A22 TFM
20 | 209 |A-A1-S19-W20-U 2300 Befz;eo SNTM - | 4143|320 | U Aug 10,2023 | 11.31 | 11.11 0.00
20 | 209 |A-A1-520-w20-D 2900 Befz;eo SNTM - 1 4413|320 | D Aug 10,2023 | 11.07 | 10.93 0.00
20 | 209 |A-A1-S20-W20-W 2900 Before S-NTM - | 4443 | 359 | W
A20 TFM
21 | 220 |A-A1-S20-W21-U 2500 After S-NTM - A19 | 11.13 | 320 | U Aug 10,2023 | 11.24 | 11.23 0.00
21 | 220 |A-A1-S21-w21-D 2500 After S-NTM - A19 | 1113 | 320 | D Aug 10,2023 | 10.96 | 10.88 0.00
21 | 220 |A-A1-S21-w21-W 2500 After S-NTM - A19 | 11.13 | 3.20 T\II:VM




PS1/M

FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-3-NTMHGA-P-GL Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 3 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HGA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: GL Gaslift Total spool (spools): 62 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
7 @ Previous Last
c - T e 2 2 Thickness Thickness
s | 2 5 Y S © 2 Previous (mm) Last il
- cmm — ~ -
° § 3 e CML Name Location Desc E g = E s < Inspection Inspection (msrg/?(r) (;';) Telr?r;%c;ri?ry
o | 3 g - A Qo Date Top |Bottom Date Top |Bottom
» ) = 5 =3 (0) (180) (0) (180)
o 0 2
2 (14
22 | 231 |A-A1-S21-W22-U 500 After S-NTM - A16 | 1113 | 320 | U Aug 10,2023 | 11.62 | 11.39 0.00
22 | 231 |A-A1-822-Ww22-D 500 After S-NTM - A16 | 11.13 | 320 | D Aug 10,2023 | 11.20 | 11.30 0.00
22 | 231 |A-A1-S22-W22-W 500 After S-NTM - A16 | 11.13 | 3.20 T‘I’:"M
23 | 242 |A-A1-S22-W23-W 1800 Before S-NTM - | 44 43| 320
A13 TFM
23 | 242 |A-A1-823-W23-U 1800 Befz:z SNTM - 14443 | 320 | U Aug 10,2023 | 11.63 | 11.01 0.00
23 | 242 |A-A1-S23-W23-D 1800 Bef%% SNTM - 1 4443|320 | D Aug 10,2023 | 11.10 | 11.09 0.00
24 | 253 |A-A1-S23-W24-U 1200 Befz:i SNTM - 1 4143 | 320 | U Aug 10,2023 | 10.77 | 11.09 0.00
24 | 253 |A-A1-S24-W24-D 1200 Befzrﬁ SNTM - 1 4443|320 | D Aug 10,2023 | 1073 | 11.11 0.00
24 | 253 |A-A1-S24-W24-W 1200 Before S-NTM - | 44 43| 320 | W
Al1 TEM
25 | 264 |A-A1-S24-W25-U 1400 Befz;)eg SNTM - | 4143|320 | U Aug 10,2023 | 11.01 | 10.98 0.00
25 | 264 |A-A1-525-W25-D 1400 Befzgeg SNTM - 1 4443|320 | D Aug 10,2023 | 11.30 | 10.82 0.00
25 | 264 |A-A1-S25-W25-W 1400 Before S-NTM - | 44 43| 320 | W
A09 TFM
26 | 275 |A-A1-S25-W26-U 1500 Befz;; SNTM - 1 4443|320 | U Aug 10,2023 | 11.27 | 1117 0.00
26 | 275 |A-A1-S26-W26-D 1500 Befz;; SNTM - 1 4443|320 | D Aug 10,2023 | 11.35 | 11.42 0.00
26 | 275 |A-A1-S26-W26-W 1500 Before S-NTM - | 44 43| 320 | W
AQ7 TFM
27 | 286 |A-A1-S26-W27-U 1600 Befz;)es SNTM - | 4143|320 | U Aug 10,2023 | 11.20 | 11.03 0.00
27 | 286 |A-A1-527-W27-D 1600 Befz;)es SNTM - 1 4413|320 | D Aug 10,2023 | 11.26 | 11.44 0.00
27 | 286 |A-A1-S27-W27-W 1600 Before S-NTM - | 44 43| 320 | W
A05 TFEM
28 | 297 |A-A1-S27-W28-U 1900 Befzg SNTM - | 4143|320 | U Aug 10,2023 | 11.00 | 11.32 0.00
28 | 297 |A-A1-S28-W28-D 1900 Befz;)% SNTM - 1 4443|320 | D Aug 10,2023 | 12.28 | 10.91 0.00
28 | 207 |A-A1-S28-W28-W 1900 Before S-NTM - | 44 43| 320 | W
A03 TFM




PS1/M
4 FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-3-NTMHGA-P-GL Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 3 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HGA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: GL Gaslift Total spool (spools): 62 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
o 2 Previous Last
c - T e 2 2 Thickness Thickness
5 % 5 @ é = 8= % - Previous (mm) Last (mm) SCR RL T
t; 3 g 8 CML Name Location Desc I: g '|E E E3 '-E'- |nspection |nspection (mm/yr) (yrs) e'g‘er:)ar;?ry
o | 3 g - A Qo Date Top |Bottom Date Top |Bottom
@ a I3 = =3 (0) | (180) (0) | (180)
5 0 >
2 o
29 | 308 |A-A1-S28-W29-U 2350 Befz;; SNTM - 1 4143 | 320 | U Aug 10,2023 | 11.85 | 11.43 0.00
29 | 308 |A-A1-S29-W29-D 2350 Befz:; SNTM - 1 4443|320 | D Aug 10,2023 | 11.06 | 10.84 0.00
29 | 308 |A-A1-S29-W29-W 2350 Before S-NTM - | 44 43 320 | W
A01 TFM
30 319 |A-A1-S29-W30-U 2550 Before S-200 - 02 | 11.13 | 3.20 U Aug 10, 2023 11.29 11.04 0.00
30 319 | A-A1-S30-W30-D 2550 Before S-200 - 02 | 11.13 | 3.20 D Aug 10, 2023 11.02 11.48 0.00
30 319 |[A-A1-S30-W30-W 2550 Before S-200 - 02 | 11.13 | 3.20 T\II=VM
31 330 | A-A1-S30-W31-U 2600 Before S-200 - 04 | 11.13 | 3.20 U Aug 10, 2023 11.63 11.21 0.00
31 330 |A-A1-S31-W31-D 2600 Before S-200 - 04 | 11.13 | 3.20 D Aug 10, 2023 11.10 10.77 0.00
31 330 | A-A1-S31-W31-W 2600 Before S-200 - 04 | 11.13 | 3.20 T\II=VM
32 341 |A-A1-S31-W32-U 2950 Before S-200 - 06 | 11.13 | 3.20 U Aug 10, 2023 11.27 11.44 0.00
32 341 | A-A1-S32-W32-D 2950 Before S-200 - 06 | 11.13 | 3.20 D Aug 10, 2023 11.08 11.03 0.00
32 341 | A-A1-S32-W32-W 2950 Before S-200 - 06 | 11.13 | 3.20 T\II=VM
33 352 | A-A1-S32-W33-U 2900 Before S-200 - 08 | 11.13 | 3.20 U Aug 10, 2023 11.20 10.85 0.00
33 352 |A-A1-S33-W33-D 2900 Before S-200 - 08 | 11.13 | 3.20 D Aug 10, 2023 10.86 11.38 0.00
33 352 | A-A1-S33-W33-W 2900 Before S-200 - 08 | 11.13 | 3.20 T\II=VM
34 363 |A-A1-S33-W34-U 2700 After S-200 - 09 11.13 | 3.20 U Aug 10, 2023 11.35 11.82 0.00
34 363 | A-A1-S34-W34-D 2700 After S-200 - 09 | 11.13 | 3.20 D Aug 10, 2023 11.18 11.56 0.00
34 363 |A-A1-S34-W34-W 2700 After S-200 - 09 11.13 | 3.20 T\II=VM
35 374 | A-A1-S34-W35-U 2500 After S-200 - 11 11.13 | 3.20 U Aug 10, 2023 10.80 11.30 0.00
35 374 | A-A1-S35-W35-D 2500 After S-200 - 11 11.13 | 3.20 D Aug 10, 2023 11.62 11.04 0.00
35 374 | A-A1-S35-W35-W 2500 After S-200 - 11 11.13 | 3.20 T\II:VM




PS1/M
4 FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-3-NTMHGA-P-GL Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 3 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HGA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 (7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: GL Gaslift Total spool (spools): 62 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
a 2 Previous Last
c - = jc: 2 2 Thickness Thickness
5 2 'g o 2 S 3 Previous (mm) Last (mm)
o ca— o~ = _ ~ —l
° § g = CML Name Location Desc E g = E § '-E'- Inspection Inspection ( msrg/?(r) (;?rl;) Te'r?r;%c;ri?ry
o | 3 K - s= |3~ & Date Top | Bottom Date Top |Bottom
= 2 2 £ = s (0) (180) (0) (180)
5 0 >
2 o
36 385 |A-A1-S35-W36-U 2500 After S-200 - 13 | 11.13 | 3.20 U Aug 10, 2023 11.26 11.15 0.00
36 385 |A-A1-S36-W36-D 2500 After S-200 - 13 11.13 | 3.20 D Aug 10, 2023 10.98 11.59 0.00
36 385 |A-A1-S36-W36-W 2500 After S-200 - 13 | 11.13 | 3.20 T\II=VM
37 396 |A-A1-S36-W37-U 1750 Before S-200 - 15 | 11.13 | 3.20 U Aug 10, 2023 10.76 11.14 0.00
37 396 | A-A1-S37-W37-D 1750 Before S-200 - 15 | 11.13 | 3.20 D Aug 10, 2023 10.83 10.93 0.00
37 396 |A-A1-S37-W37-W 1750 Before S-200 - 15 | 11.13 | 3.20 T\II=VM
38 407 |A-A1-S37-W38-U 1400 After S-200 - 17 11.13 | 3.20 U Aug 10, 2023 11.27 11.34 0.00
38 407 | A-A1-S38-W38-D 1400 After S-200 - 17 11.13 | 3.20 D Aug 10, 2023 10.81 10.82 0.00
38 407 |A-A1-S38-W38-W 1400 After S-200 - 17 11.13 | 3.20 T\II:VM
39 418 | A-A1-S38-W39-U 2900 Before S-200 - 19 | 11.13 | 3.20 U Aug 10, 2023 11.10 11.29 0.00
39 418 |A-A1-S39-W39-D 2900 Before S-200 - 19 | 11.13 | 3.20 D Aug 10, 2023 11.52 10.80 0.00
39 418 | A-A1-S39-W39-W 2900 Before S-200 - 19 | 11.13 | 3.20 T\II=VM
40 429 |A-A1-S39-W40-U 3000 Before S-200 - 21 | 11.13 | 3.20 U Aug 10, 2023 11.34 11.28 0.00
40 429 | A-A1-S40-W40-D 3000 Before S-200 - 21 | 11.13 | 3.20 D Aug 10, 2023 11.01 1117 0.00
40 429 [ A-A1-S40-W40-W 3000 Before S-200 - 21 | 11.13 | 3.20 T\II=VM
41 440 | A-A1-S40-W41-U 2850 After S-200 - 22 11.13 | 3.20 U Aug 10, 2023 10.86 11.18 0.00
41 440 |A-A1-S41-W41-D 2850 After S-200 - 22 11.13 | 3.20 D Aug 10, 2023 11.09 11.25 0.00
41 440 | A-A1-S41-W41-W 2850 After S-200 - 22 11.13 | 3.20 T\II=VM
42 451 | A-A1-S41-W42-U 2600 After S-200 - 24 11.13 | 3.20 U Aug 10, 2023 11.04 11.30 0.00
42 451 | A-A1-S42-W42-D 2600 After S-200 - 24 11.13 | 3.20 D Aug 10, 2023 10.84 11.35 0.00
42 451 [ A-A1-S42-W42-W 2600 After S-200 - 24 11.13 | 3.20 T\II=VM




PS1/M
& FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-3-NTMHGA-P-GL Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 3 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HGA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: GL Gaslift Total spool (spools): 62 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
a 2 Previous Last
Q Q Ke] q .
c - T c c 3 Thickness Thickness
5 2 'g @ S © = Previous (mm) Last mm)
o ca— o~ = _ ~ —l
° § 3 e CML Name Location Desc E g = E s < Inspection Inspection (msrg/?(r) (;';) Telr?r;%c;ri?ry
o | 3 g - A Qo Date Top |Bottom Date Top |Bottom
@ a I3 = =3 (0) | (180) (0) | (180)
S 3] 2
2 o
43 462 | A-A1-S42-W43-U 2500 After S-200 - 26 1113 | 3.20 U Aug 10, 2023 10.78 11.17 0.00
43 462 | A-A1-S43-W43-D 2500 After S-200 - 26 11.13 | 3.20 D Aug 10, 2023 10.74 11.13 0.00
43 462 |A-A1-S43-W43-W 2500 After S-200 - 26 1113 | 3.20 T\II=VM
44 473 | A-A1-S43-W44-U 2700 After S-200 - 28 11.13 | 3.20 U Aug 10, 2023 10.99 10.93 0.00
44 473 | A-A1-S44-W44-D 2700 After S-200 - 28 1113 | 3.20 D Aug 10, 2023 11.41 11.37 0.00
44 473 | A-A1-S44-W44-W 2700 After S-200 - 28 11.13 | 3.20 T\II=VM
45 484 | A-A1-S44-W45-U 2400 After S-200 - 30 | 11.13 | 3.20 U Aug 10, 2023 11.10 10.80 0.00
45 484 | A-A1-S45-W45-D 2400 After S-200 - 30 11.13 | 3.20 D Aug 10, 2023 11.22 11.35 0.00
45 484 | A-A1-S45-W45-W 2400 After S-200 - 30 1113 | 3.20 T\II=VM
46 495 | A-A1-S45-W46-U 2300 After S-200 - 32 11.13 | 3.20 U Aug 10, 2023 11.02 11.35 0.00
46 495 | A-A1-S46-W46-D 2300 After S-200 - 32 1113 | 3.20 D Aug 10, 2023 11.16 10.92 0.00
46 495 | A-A1-S46-W46-W 2300 After S-200 - 32 11.13 | 3.20 T\II=VM
47 506 |A-A1-S46-W47-U 1050 Before S-200 - 34 | 11.13 | 3.20 U Aug 10, 2023 11.35 10.89 0.00
47 506 |A-A1-S47-W47-D 1050 Before S-200 - 34 | 11.13 | 3.20 D Aug 10, 2023 10.97 11.01 0.00
47 506 | A-A1-S47-W47-W 1050 Before S-200 - 34 | 11.13 | 3.20 T\II=VM
48 517 | A-A1-S47-W48-U 1280 After S-200 - 34 11.13 | 3.20 U Aug 10, 2023 11.12 11.66 0.00
48 517 | A-A1-S48-W48-D 1280 After S-200 - 34 1113 | 3.20 D Aug 10, 2023 11.32 11.11 0.00
48 517 | A-A1-S48-W48-W 1280 After S-200 - 34 11.13 | 3.20 T\II=VM
49 528 | A-A1-S48-W49-U 2900 After C-200 - 01 1113 | 3.20 U Aug 10, 2023 10.82 10.74 0.00
49 528 | A-A1-S49-W49-D 2900 After C-200 - 01 11.13 | 3.20 D Aug 10, 2023 11.12 11.23 0.00
49 528 | A-A1-S49-W49-W 2900 After C-200 - 01 1113 | 3.20 T\II=VM




PS1/M

FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-3-NTMHGA-P-GL Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 3 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HGA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: GL Gaslift Total spool (spools): 62 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
0 ) Previous Last
0 i T . .
c - T c c 3 Thickness Thickness
5 2 'g o < S 3 Previous (mm) Last (mm)
- cmm — ~ -
° § 3 e CML Name Location Desc E g = E s < Inspection Inspection (msrg/?(r) (;';) Telr?r;%c;ri?ry
o | 3 g - A Qo Date Top |Bottom Date Top |Bottom
@ a I3 = =3 (0) | (180) (0) | (180)
o 0 2
2 o
50 539 | A-A1-S49-W50-U 400 After Under ground | 11.13 | 3.20 U Aug 10, 2023 11.14 10.93 0.00
50 539 | A-A1-S50-W50-D 400 After Under ground | 11.13 | 3.20 D Aug 10, 2023 14.82 15.11 0.00
50 539 | A-A1-S50-W50-W 400 After Under ground | 11.13 | 3.20 T\II=VM
51 550 |A-A1-S50-W51-U 1500 After Under ground | 11.13 | 3.20 U Aug 10, 2023 10.87 15.13 0.00
51 550 | A-A1-S51-W51-D 1500 After Under ground | 11.13 | 3.20 D Aug 10, 2023 11.34 11.26 0.00
51 550 |A-A1-S51-W51-W 1500 After Under ground | 11.13 | 3.20 T\II=VM
52 561 | A-A1-S51-W52-U 1200 After S-NTM - H14 | 11.13 | 3.20 U Aug 10, 2023 11.10 11.13 0.00
52 561 | A-A1-S52-W52-D 1200 After S-NTM - H14 | 11.13 | 3.20 D Aug 10, 2023 11.32 11.42 0.00
52 561 | A-A1-S52-W52-W 1200 After S-NTM - H14 | 11.13 | 3.20 T\II=VM
53 | 572 |A-A1-S52-W53-U 1200 Be‘m‘z SNTM - | 4143|320 | U Aug 10,2023 | 11.16 | 11.35 0.00
53 | 572 |A-A1-S53-W53-D 1200 Befarfz SNIM - 1 4443|320 | D Aug 10,2023 | 1114 | 11.07 0.00
53 | 572 |A-A1-S53-W53-W 1200 Before S-NTM - | 14 43 | 320 | W
H12 TFM
54 583 | A-A1-S53-W54-U 3000 After S-NTM - H11 | 11.13 | 3.20 U Aug 10, 2023 11.16 11.12 0.00
54 583 | A-A1-S54-W54-D 3000 After S-NTM - H11 | 11.13 | 3.20 D Aug 10, 2023 10.78 11.34 0.00
54 583 | A-A1-S54-W54-W 3000 After S-NTM - H11 | 11.13 | 3.20 T\II=VM
55 594 | A-A1-S54-W55-U 2900 After S-NTM - H10 | 11.13 | 3.20 U Aug 10, 2023 10.91 11.14 0.00
55 594 | A-A1-S55-W55-D 2900 After S-NTM - H10 | 11.13 | 3.20 D Aug 10, 2023 10.89 11.11 0.00
55 594 | A-A1-S55-W55-W 2900 After S-NTM - H10 | 11.13 | 3.20 T\II=VM
56 605 | A-A1-S55-W56-U 2900 After S-NTM - HO8 | 11.13 | 3.20 U Aug 10, 2023 10.96 11.19 0.00
56 605 |A-A1-S56-W56-D 2900 After S-NTM - HO8 | 11.13 | 3.20 D Aug 10, 2023 11.68 10.92 0.00
56 605 | A-A1-S56-W56-W 2900 After S-NTM - HO8 | 11.13 | 3.20 T\II=VM Nov 08, 2023 10.47 0.99




PS1/M
& FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-3-NTMHGA-P-GL Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 3 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HGA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: GL Gaslift Total spool (spools): 62 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
a 2 Previous Last
c - = jc: 2 2 Thickness Thickness
5 2 'g o 2 S 3 Previous (mm) Last (mm)
o ca— o~ = _ ~ —l
° § 3 e CML Name Location Desc E g = E s < Inspection Inspection (msrg/?(r) (;';) Telr?r;%c;ri?ry
o | 3 K - s= |3~ & Date Top | Bottom Date Top |Bottom
= 2 2 £ = s (0) (180) (0) (180)
S 3] 2
2 o
57 616 | A-A1-S56-W57-U 2500 After S-NTM - HO6 | 11.13 | 3.20 U Aug 10, 2023 11.31 11.32 0.00
57 616 | A-A1-S57-W57-D 2500 After S-NTM - HO6 | 11.13 | 3.20 D Aug 10, 2023 11.10 10.90 0.00
57 616 | A-A1-S57-W57-W 2500 After S-NTM - HO6 | 11.13 | 3.20 T\II:VM Nov 08, 2023 10.46 1.00
58 627 |A-A1-S57-W58-U 2300 After S-NTM - HO04 | 11.13 | 3.20 U Aug 10, 2023 10.92 10.34 0.00
58 627 | A-A1-S58-W58-D 2300 After S-NTM - H04 | 11.13 | 3.20 D Aug 10, 2023 14.89 15.00 0.00
58 627 | A-A1-S58-W58-W 2300 After S-NTM - HO04 | 11.13 | 3.20 T\II=VM Nov 08, 2023 10.64 0.73
59 638 | A-A1-S58-W59-U 3400 After S-NTM - HO4 | 11.13 | 3.20 U Aug 10, 2023 14.99 14.77 0.00
59 638 | A-A1-S59-W59-D 3400 After S-NTM - H04 | 11.13 | 3.20 D Aug 10, 2023 11.66 11.05 0.00
59 638 | A-A1-S59-W59-W 3400 After S-NTM - H04 | 11.13 | 3.20 T\II=VM Nov 08, 2023 10.87 0.39
60 649 | A-A1-S59-W60-U 6000 Before Flang 2 11.13 | 3.20 U Aug 10, 2023 11.90 11.97 0.00
60 649 | A-A1-S60-W60-D 6000 Before Flang 2 11.13 | 3.20 D Aug 10, 2023 11.90 11.43 0.00
60 649 | A-A1-S60-W60-W 6000 Before Flang 2 11.13 | 3.20 T\II=VM Nov 08, 2023 11.10 0.04
61 660 |A-A1-S60-W61-U 100 Before Flang 2 1113 | 3.20 U Aug 10, 2023 11.99 11.51 0.00
61 660 |A-A1-S61-W61-D 100 Before Flang 2 11.13 | 3.20 D
61 660 |A-A1-S61-W61-W 100 Before Flang 2 11.13 | 3.20 T\II:VM




MINIMUM REMAINING THICKNESS

PS1/M
INSPECTION
TEAM

PTTEP

. . Previous Min Min ST_CR LT_CR

TEPEEEN GRS | SEEIET Eloll LemE thickness (mm) | thickness (mm) (mmlyr) (mmlyr)
Aug 10, 2023 A1 A-A1-S17-W18-U 10.20 0.00 0.00

RL
(yrs)

Retirement date

Aug 13, 2046




PTTEP

MINIMUM REMAINING LIFE

PS1/M
INSPECTION
TEAM

Inspection date

Section

CML Name

Previous Min
thickness (mm)

Min
thickness (mm)

ST CR
(mmlyr)

LT CR
(mmlyr)

Nov 08, 2023

A1

A-A1-S11-W11-W

10.21

1.38

1.38

RL
(yrs)

Retirement date

Dec 10, 2028




PS1/M

FLOWLINE THICKNESS REPORT
PTTEP TEAM

Tag No.: S1-NTMA-NTMH-3-NTMHGA-P- Total length (m): 700 Installation date: Mar 09, 2023

Pipe size (in): 3 % Inspection: 100 1st Inspection date: Aug 10, 2023

Flowline No.: NTM-HGA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023

From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date:

Process: P Process Length of subsection (m): 700 4th Inspection date:

Service: GL Gaslift Total spool (spools): 62 5th Inspection date::

THICKNESS MEASUREMENT RESULT

Thickness (mm)

16.00

14.00
12.00

Distribution of Thickness along NTM-HGA

10.00

8.00
6.00

4.00

2.00

0.00

— thom
Normal

T R R - Y S G L, R G - ST, R - . TR, Q. U -, (.
Distance (m)
tdesign tretired S1 — topert — 0.75topert

Medium High Extreme




FLOWLINE VISUAL INSPECTION REPORT

PTTEP TEAM
Inspection date:  Nov 08, 2023 Damage mechanism: Int-No anomaly found Severity: GOOD
Line No: NTM-HGA Main component : _ Reporting by : I

Anomaly point: CML no.A-A1-S11-W11-W WO number : 500451544 Reporting date : 11/16/2023 10:16:05 AM

Finding Recommendation

-BL-NTM-HGA 3" During a gas lift flowline examination, it was discovered that the |- Plan to extent inspection 20% or Min.10 of welding joint by PAUT/TFM Technique
low reading thickness indicated considerable internal corrosion, for detect internal weld metal loss within 12 months.(Nov-24)

which generally occurred at the root weld and nearby base material, as detected by
TFM Technique with a high corrosion rate & remaining thickness at CML no.A-A1-
S11-W11-Wis 10.21 mm. with SCR 1.38 mm./yr. & RL is 5.09 yrs.

Inspected by: Date:
API Inspector reviewed by: Date: Nov 16, 2023
PTTEP Leader reviewed: Date: Feb 02, 2024
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PS1/M

FLOWLINE P&ID INSPECTION

TEAM

P&ID DRAWING

Inspected by:

PTTEP Leader reviewed:

Feb 02, 2024
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PS1/M

FLOWLINE P&ID INSPECTION

TEAM

P&ID DRAWING

Inspected by:
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PS1/M

FLOWLINE SUMMARY REPORT INSPECTION
PTTEP TEAM

FLOWLINE INFORMATION NORMAL

Tag number: S1-NTMH-NTMA-6-NTMHA-P-CO Report number: FL-6-NTM-HA-CO-2023-02

Line number: NTM-HA Inspection date: Nov 08, 2023

Location: From-To NTM-H NTM-A Inservice date: Mar 09, 2023

P&ID number: NTMH-1-08-001C & NTMA-1-08-043C API Classification: 2.00

Piping group: Process API MII (yrs): 5.00

Service description: Crude oll WO number: 500451538

THICKNESS SUMMARY NORMAL

CML-TP Number: A-A1-S12-W12-W Nominal thickness (mm): 14.27

Distance Description: 121m 121000mm From W12 Omm Lowest actual thickness (mm): 13.09

Location Description: 2900 Before S-NTM-H-05 Retirement thickness (mm): 2.00

NPS (inch): 6.00 Selected corrosion rate (mm/yr): 1.77

Material: API 5L X42 Remaining life (yrs): 6.28

CML MII, RL/2 (yrs): Next inspection date (NID): Nov 08, 2023

MAWP

Piping inspection interval (months): Derate Pressure rec (psig):

t:ta-2(CRxInterval) (mm): tretired after derate pressure (mm):

MAWP (psig): Remaining Life after Pressure (months):

EXTERNAL VISUAL INSPECTION SUMMARY GOOD

Damage mechanism check list

Leak or Seepage
General corrosion
Vibration

Soil-to-Air Interface

Corrosion under insulation (CUI)

Corrosion under support (CUS)
Other

Piping component check list

Weld seam

Painting

Insulation

Pipe Support
Flange/Bolt/Nut/Gasket
Instrument Component
Deck Penetration
Other

Good

Good

Good

Good

Good

Good

INSPECTION SUMMARY

-BL-NTM-HA 6" During a crude flowline examination, it was discovered that the
low reading thickness indicated considerable internal corrosion, which generally

occurred at the root weld and nearby base material, as detected by TFM
Technique with a high corrosion rate on this inspection time.

The minimum remaining thickness at CML no.A-A1-S12-W12-W is 13.09 mm. with

SCR 1.77 mm./yr. & RL is 6.28 yrs.

Note; As previous inspection on Aug 10'2023.
1.) Baseline inspection will be use mill tolerance £12.5% to consideration.

2.) This line route form NTM-H to NTM-A was install completed on Mar 9'2023.
3.) TFM Technique was used to confirm internal condition at 20.0% of weld joints

in a selected area (total of 16 welds) and confirmed to be in good condition.

RECOMMENDATION DESCRIPTION

- Continue normal flowline 100% inspection of entire flowline length for plan in

next year 2024.(Aug-24)

- Plan to extent inspection 20% or Min.10 of welding joint by PAUT/TFM
Technique for detect internal weld metal loss within 12 months.(Nov-24)
- For crude transfer flowlines, the normal maximum operating pressure shall not

exceed 500 PSI.

REQUIRED ACTION
Temporary repair

Permanent repair

Inspected by:

API Inspector reviewed by:
PTTEP Leader reviewed:

Repaint

Rerating

Derating
Date: Nov 16, 2023
Date: Nov 16, 2023
Date: Feb 02, 2024
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PS1/M
4 FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMH-NTMA-6-NTMHA-P-CO Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 (7th Inspection date:
From-To: NTM-H NTM-A Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: coO Crude oil Total spool (spools): 81 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
a 2 Previous Last
c - = ;:: 2 2 Thickness Thickness
5 2 'g o 2 S 3 Previous (mm) Last (mm)
o ca— o~ = _ ~ —l
° § g = CML Name Location Desc E g = E § '-E'- Inspection Inspection ( msrg/?(r) (:;l;) Te'r?r;%c;ri?ry
o | 3 K - s= |3~ & Date Top | Bottom Date Top |Bottom
= 2 2 £ = s (0) (180) (0) (180)
5 0 >
2 o
A A1 0 A-A1-S0-W1-U 100 After Flange 1 14.27 | 2.00 U
0 A-A1-S1-W1-D 100 After Flange 1 14.27 | 2.00 D Aug 10, 2023 14.51 14.90 0.00
0 A-A1-S1-W1-W 100 After Flange 1 14.27 | 2.00 T\II=VM
2 11 | A-A1-S1-W2-U 400 After Flange 1 14.27 | 2.00 U Aug 10, 2023 15.13 15.50 0.00
2 11 [A-A1-S2-W2-D 400 After Flange 1 14.27 | 2.00 D Aug 10, 2023 14.53 15.54 0.00
2 11 | A-A1-82-W2-W 400 After Flange 1 14.27 | 2.00 T\IIZVM
3 22 | A-A1-S2-W3-U Tee Way 14.27 | 2.00 U Aug 10, 2023 14.93 15.53 0.00
3 22 | A-A1-S3-W3-D Tee Way 14.27 | 2.00 D Aug 10, 2023 18.47 17.75 0.00
3 22 | A-A1-S3-W3-W Tee Way 14.27 | 2.00 T\II=VM
4 33 | A-A1-S3-W4-U 100 After Flange 2 14.27 | 2.00 U
4 33 | A-A1-S4-W4-D 100 After Flange 2 14.27 | 2.00 D Aug 10, 2023 22.89 23.68 0.00
4 33 | A-A1-S4-W4-W 100 After Flange 2 14.27 | 2.00 T\IIZVM
44 | A-A1-S4-W5-U 300 After Flange 2 14.27 | 2.00 U Aug 10, 2023 23.21 23.31 0.00
5 44 | A-A1-S5-W5-D 300 After Flange 2 14.27 | 2.00 D Aug 10, 2023 14.66 15.71 0.00
44 | A-A1-S5-W5-W 300 After Flange 2 14.27 | 2.00 T\II=VM
6 55 | A-A1-S5-W6-U 100 After Flange 3 14.27 | 2.00 U Aug 10, 2023 15.44 14.89 0.00
6 55 | A-A1-S6-W6-D 100 After Flange 3 14.27 | 2.00 D
55 | A-A1-S6-W6-W 100 After Flange 3 14.27 | 2.00 T\IIZVM
66 |A-A1-S6-W7-U 100 After Flange 3 14.27 | 2.00 U Aug 10, 2023 16.04 15.85 0.00
66 |A-A1-S7-W7-D 100 After Flange 3 14.27 | 2.00 D Aug 10, 2023 14.66 14.84 0.00
66 |A-A1-S7-W7-W 100 After Flange 3 14.27 | 2.00 T\II=VM




PS1/M

FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMH-NTMA-6-NTMHA-P-CO Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 |7th Inspection date:
From-To: NTM-H NTM-A Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: coO Crude oil Total spool (spools): 81 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
a 2 Previous Last
c - T e 2 2 Thickness Thickness
5 2 'g @ S © = Previous (mm) Last mm)
o ca— o~ = _ ~ —l
° § g = CML Name Location Desc E g = g § '-E'- Inspection Inspection ( msrg/?(r) ()';rI;) Te'r?r;%c;ri?ry
» | 2 9 - s= |3~ & Date Top |Bottom Date Top |Bottom
| = | & £ | £ S (0) | (180) (0) | (180)
5 0 >
2 o
8 77 | A-A1-S7-W8-U 4500 After W.7 14.27 | 2.00 U Aug 10, 2023 13.98 15.14 0.00
8 77 | A-A1-S8-W8-D 4500 After W.7 14.27 | 2.00 D Aug 10, 2023 14.50 14.02 0.00
8 77 | A-A1-S8-W8-W 4500 After W.7 14.27 | 2.00 T\II:VM Nov 08, 2023 13.92 0.52
9 88 |A-A1-S8-W9-U 2600 Before S-NTM-H-01 | 14.27 | 2.00 U Aug 10, 2023 14.51 14.33 0.00
9 88 | A-A1-S9-W9-D 2600 Before S-NTM-H-01 | 14.27 | 2.00 D Aug 10, 2023 14.71 15.05 0.00
9 88 | A-A1-S9-W9-W 2600 Before S-NTM-H-01 | 14.27 | 2.00 T\II=VM Nov 08, 2023 13.97 0.45
10 99 |A-A1-S9-W10-U 800 Before S-NTM-H-01 | 14.27 | 2.00 U Aug 10, 2023 14.72 14.82 0.00
10 99 |A-A1-S10-W10-D 800 Before S-NTM-H-01 | 14.27 | 2.00 D Aug 10, 2023 14.85 13.97 0.00
10 99 |[A-A1-S10-W10-W 800 Before S-NTM-H-01 | 14.27 | 2.00 T\II:VM Nov 08, 2023 13.53 1.11
11 110 | A-A1-S10-W11-U 2900 Before S-NTM-H-03 | 14.27 | 2.00 U Aug 10, 2023 14.75 14.57 0.00
11 110 |A-A1-S11-W11-D 2900 Before S-NTM-H-03 | 14.27 | 2.00 D Aug 10, 2023 14.65 14.17 0.00
11 110 | A-A1-S11-W11-W 2900 Before S-NTM-H-03 | 14.27 | 2.00 T\II=VM Nov 08, 2023 14.30 -0.04
12 121 | A-A1-S11-W12-U 2900 Before S-NTM-H-05| 14.27 | 2.00 U Aug 10, 2023 13.76 14.53 0.00
12 121 | A-A1-812-W12-D 2900 Before S-NTM-H-05| 14.27 | 2.00 D Aug 10, 2023 14.33 14.23 0.00
12 121 | A-A1-S12-W12-W 2900 Before S-NTM-H-05| 14.27 | 2.00 T\II:VM Nov 08, 2023 13.09 1.77
13 132 | A-A1-S12-W13-U 3000 Before S-NTM-H-07 | 14.27 | 2.00 U Aug 10, 2023 13.82 14.92 0.00
13 132 |A-A1-S13-W13-D 3000 Before S-NTM-H-07 | 14.27 | 2.00 D Aug 10, 2023 14.21 14.68 0.00
13 132 | A-A1-S13-W13-W 3000 Before S-NTM-H-07 | 14.27 | 2.00 T\II=VM Nov 08, 2023 13.86 0.61
14 143 | A-A1-S13-W14-U 2900 After S-NTM-H-08 | 14.27 | 2.00 U Aug 10, 2023 15.08 13.39 0.00
14 143 | A-A1-S14-W14-D 2900 After S-NTM-H-08 | 14.27 | 2.00 D Aug 10, 2023 13.87 14.96 0.00
14 143 | A-A1-S14-W14-W 2900 After S-NTM-H-08 | 14.27 | 2.00 T\II:VM
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Tag No.: S1-NTMH-NTMA-6-NTMHA-P-CO Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
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From-To: NTM-H NTM-A Length of section (m): 700 3rd Inspection date: 8th Inspection date:
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Service: coO Crude oil Total spool (spools): 81 5th Inspection date: 10th Inspection
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15 154 | A-A1-S14-W15-U 3000 After S-NTM-H-10 | 14.27 | 2.00 U Aug 10, 2023 14.03 14.38 0.00
15 154 |A-A1-S15-W15-D 3000 After S-NTM-H-10 | 14.27 | 2.00 D Aug 10, 2023 14.67 14.70 0.00
15 154 | A-A1-S15-W15-W 3000 After S-NTM-H-10 | 14.27 | 2.00 T\II:VM
16 165 |A-A1-S15-W16-U 600 After S-NTM-H-12 14.27 | 2.00 U Aug 10, 2023 14.27 14.64 0.00
16 165 |A-A1-S16-W16-D 600 After S-NTM-H-12 14.27 | 2.00 D Aug 10, 2023 14.50 14.06 0.00
16 165 |A-A1-S16-W16-W 600 After S-NTM-H-12 14.27 | 2.00 T\II=VM
17 176 | A-A1-S16-W17-U 1200 Before S-NTM-H-14 | 14.27 | 2.00 U Aug 10, 2023 14.34 14.68 0.00
17 176 | A-A1-S17-W17-D 1200 Before S-NTM-H-14 | 14.27 | 2.00 D Aug 10, 2023 14.27 14.83 0.00
17 176 | A-A1-S17-W17-W 1200 Before S-NTM-H-14 | 14.27 | 2.00 T\II:VM
18 | 187 |A-A1-S17-W18-U 1200 zeforedunder 1427 | 200 | U Aug 10,2023 | 14.72 | 1475 0.00
roun
18 | 187 |A-A1-S18-W18-D 1200 Zeforedunde" 1427 | 200 | D Aug 10,2023 | 1512 | 14.78 0.00
roun
18 | 187 |A-A1-S18-W18-W 1200 Before Under | 4457 | 200 | W
Ground TFM
19 198 |A-A1-S18-W19-U 300 Before Under Ground | 14.27 | 2.00 U Aug 10, 2023 14.95 14.98 0.00
19 198 |[A-A1-S19-W19-D 300 Before Under Ground | 14.27 | 2.00 D Aug 10, 2023 15.10 14.45 0.00
19 198 |A-A1-S19-W19-W 300 Before Under Ground | 14.27 | 2.00 T\II:VM
20 209 | A-A1-S19-W20-U 1500 Before Block Culvert| 14.27 | 2.00 U Aug 10, 2023 15.04 14.23 0.00
20 209 | A-A1-S20-W20-D 1500 Before Block Culvert| 14.27 | 2.00 D Aug 10, 2023 14.75 15.18 0.00
20 209 | A-A1-S20-W20-W 1500 Before Block Culvert| 14.27 | 2.00 T\II=VM
21 220 | A-A1-S20-W21-U 2200 Before S-200-34 14.27 | 2.00 U Aug 10, 2023 15.25 14.27 0.00
21 220 |A-A1-S21-W21-D 2200 Before S-200-34 14.27 | 2.00 D Aug 10, 2023 14.79 14.98 0.00
21 220 | A-A1-S21-W21-W 2200 Before S-200-34 14.27 | 2.00 T\II=VM
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Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
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22 231 | A-A1-S21-W22-U 650 After S-200-34 14.27 | 2.00 U Aug 10, 2023 14.85 13.24 0.00
22 231 | A-A1-S22-W22-D 650 After S-200-34 14.27 | 2.00 D Aug 10, 2023 14.53 14.20 0.00
22 231 | A-A1-822-W22-W 650 After S-200-34 14.27 | 2.00 T\II:VM
23 242 | A-A1-S22-W23-U 2500 Before S-200-32 14.27 | 2.00 U Aug 10, 2023 14.34 13.80 0.00
23 242 | A-A1-S23-W23-D 2500 Before S-200-32 14.27 | 2.00 D Aug 10, 2023 14.61 13.50 0.00
23 242 | A-A1-S23-W23-W 2500 Before S-200-32 14.27 | 2.00 T\II=VM
24 253 | A-A1-S23-W24-U 2700 Before S-200-30 14.27 | 2.00 U Aug 10, 2023 13.89 13.62 0.00
24 253 | A-A1-S24-W24-D 2700 Before S-200-30 14.27 | 2.00 D Aug 10, 2023 13.85 13.61 0.00
24 253 | A-A1-524-W24-W 2700 Before S-200-30 14.27 | 2.00 T\II=VM
25 264 | A-A1-S24-W25-U 2800 Before S-200-28 14.27 | 2.00 U Aug 10, 2023 14.16 14.09 0.00
25 264 | A-A1-S25-W25-D 2800 Before S-200-28 14.27 | 2.00 D Aug 10, 2023 13.80 13.65 0.00
25 264 | A-A1-S25-W25-W 2800 Before S-200-28 14.27 | 2.00 T\II=VM
26 275 | A-A1-S25-W26-U 2700 Before S-200-26 14.27 | 2.00 U Aug 10, 2023 13.93 13.91 0.00
26 275 | A-A1-S26-W26-D 2700 Before S-200-26 14.27 | 2.00 D Aug 10, 2023 14.09 13.46 0.00
26 275 | A-A1-S26-W26-W 2700 Before S-200-26 14.27 | 2.00 T\II:VM
27 286 |A-A1-S26-W27-U 2800 Before S-200-24 14.27 | 2.00 U Aug 10, 2023 13.93 14.35 0.00
27 286 |A-A1-S27-W27-D 2800 Before S-200-24 14.27 | 2.00 D Aug 10, 2023 14.20 14.80 0.00
27 286 |A-A1-S27-W27-W 2800 Before S-200-24 14.27 | 2.00 T\II=VM
28 297 | A-A1-S27-W28-U 3000 After S-200-23 14.27 | 2.00 U Aug 10, 2023 13.82 13.86 0.00
28 297 | A-A1-S28-W28-D 3000 After S-200-23 14.27 | 2.00 D Aug 10, 2023 14.21 14.02 0.00
28 297 | A-A1-528-W28-W 3000 After S-200-23 14.27 | 2.00 T\II:VM




PS1/M
& FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
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Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
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From-To: NTM-H NTM-A Length of section (m): 700 3rd Inspection date: 8th Inspection date:
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29 308 | A-A1-S28-W29-U 2850 After S-200-21 14.27 | 2.00 U Aug 10, 2023 14.77 14.03 0.00
29 308 |A-A1-S29-W29-D 2850 After S-200-21 14.27 | 2.00 D Aug 10, 2023 13.89 14.35 0.00
29 308 | A-A1-S29-W29-W 2850 After S-200-21 14.27 | 2.00 T\II:VM
30 319 |A-A1-S29-W30-U 2800 After S-200-19 14.27 | 2.00 U Aug 10, 2023 14.42 13.93 0.00
30 319 | A-A1-S30-W30-D 2800 After S-200-19 14.27 | 2.00 D Aug 10, 2023 14.44 13.84 0.00
30 319 |[A-A1-S30-W30-W 2800 After S-200-19 14.27 | 2.00 T\II=VM
31 330 |A-A1-S30-W31-U 700 Before S-200-17 14.27 | 2.00 U Aug 10, 2023 14.31 13.91 0.00
31 330 |A-A1-S31-W31-D 700 Before S-200-17 14.27 | 2.00 D Aug 10, 2023 13.85 14.52 0.00
31 330 | A-A1-S31-W31-W 700 Before S-200-17 14.27 | 2.00 T\II:VM
32 341 |A-A1-S31-W32-U 2300 After S-200-15 14.27 | 2.00 U Aug 10, 2023 13.75 14.56 0.00
32 341 | A-A1-S32-W32-D 2300 After S-200-15 14.27 | 2.00 D Aug 10, 2023 14.08 14.06 0.00
32 341 | A-A1-S32-W32-W 2300 After S-200-15 14.27 | 2.00 T\II=VM
33 352 | A-A1-S32-W33-U 3000 Before S-200-13 14.27 | 2.00 U Aug 10, 2023 13.90 13.74 0.00
33 352 |A-A1-S33-W33-D 3000 Before S-200-13 14.27 | 2.00 D Aug 10, 2023 14.49 14.76 0.00
33 352 |A-A1-S33-W33-W 3000 Before S-200-13 14.27 | 2.00 T\II=VM
34 363 |A-A1-S33-W34-U 2750 After S-200-12 14.27 | 2.00 U Aug 10, 2023 13.74 14.13 0.00
34 363 | A-A1-S34-W34-D 2750 After S-200-12 14.27 | 2.00 D Aug 10, 2023 14.00 14.49 0.00
34 363 |A-A1-S34-W34-W 2750 After S-200-12 14.27 | 2.00 T\II=VM
35 374 | A-A1-S34-W35-U 2600 After S-200-10 14.27 | 2.00 U Aug 10, 2023 13.74 13.84 0.00
35 374 | A-A1-S35-W35-D 2600 After S-200-10 14.27 | 2.00 D Aug 10, 2023 13.75 14.26 0.00
35 374 | A-A1-S35-W35-W 2600 After S-200-10 14.27 | 2.00 T\II:VM
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THICKNESS MEASUREMENT RESULT
a 2 Previous Last
c - = ;c: 2 2 Thickness Thickness
5 2 'g o 2 S 3 Previous (mm) Last (mm)
- cmm — ~ -
° § g = CML Name Location Desc E g = g § '-E'- Inspection Inspection ( msrg/?(r) (;?rl;) Te'r?r;%c;ri?ry
o | 3 K - s= |3~ & Date Top | Bottom Date Top |Bottom
| = | & £ | £ S (0) | (180) (0) | (180)
o 0 2
2 o
36 385 |A-A1-S35-W36-U 2500 After S-200-08 14.27 | 2.00 U Aug 10, 2023 14.78 14.17 0.00
36 385 |A-A1-S36-W36-D 2500 After S-200-08 14.27 | 2.00 D Aug 10, 2023 14.31 14.09 0.00
36 385 |A-A1-S36-W36-W 2500 After S-200-08 14.27 | 2.00 T\II=VM Nov 08, 2023 13.20 1.60
37 396 |A-A1-S36-W37-U 2300 After S-200-06 14.27 | 2.00 U Aug 10, 2023 14.07 13.59 0.00
37 396 | A-A1-S37-W37-D 2300 After S-200-06 14.27 | 2.00 D Aug 10, 2023 13.92 14.17 0.00
37 396 |A-A1-S37-W37-W 2300 After S-200-06 14.27 | 2.00 T\II=VM Nov 08, 2023 13.53 1.11
38 407 | A-A1-S37-W38-U 2100 After S-200-04 14.27 | 2.00 U Aug 10, 2023 13.60 14.22 0.00
38 407 | A-A1-S38-W38-D 2100 After S-200-04 14.27 | 2.00 D Aug 10, 2023 13.55 14.24 0.00
38 407 |A-A1-S38-W38-W 2100 After S-200-04 14.27 | 2.00 T\II:VM Nov 08, 2023 13.97 0.45
39 418 | A-A1-S38-W39-U 2000 After S-200-02 14.27 | 2.00 U Aug 10, 2023 13.51 14.36 0.00
39 418 | A-A1-S39-W39-D 2000 After S-200-02 14.27 | 2.00 D Aug 10, 2023 13.30 14.75 0.00
39 418 | A-A1-S39-W39-W 2000 After S-200-02 14.27 | 2.00 T\II=VM Nov 08, 2023 13.64 0.94
40 429 |A-A1-S39-W40-U 1800 After S-NTM-A-01 | 14.27 | 2.00 U Aug 10, 2023 14.33 13.40 0.00
40 429 | A-A1-S40-W40-D 1800 After S-NTM-A-01 | 14.27 | 2.00 D Aug 10, 2023 13.97 14.27 0.00
40 429 [ A-A1-S40-W40-W 1800 After S-NTM-A-01 | 14.27 | 2.00 T\II:VM Nov 08, 2023 13.42 1.27
41 440 | A-A1-S40-W41-U 1650 After S-NTM-A-03 | 14.27 | 2.00 U Aug 10, 2023 13.50 14.04 0.00
41 440 |A-A1-S41-W41-D 1650 After S-NTM-A-03 | 14.27 | 2.00 D Aug 10, 2023 13.93 14.39 0.00
41 440 | A-A1-S41-W41-W 1650 After S-NTM-A-03 | 14.27 | 2.00 T\II=VM
42 451 | A-A1-S41-W42-U 1450 After S-NTM-A-05 | 14.27 | 2.00 U Aug 10, 2023 15.24 13.81 0.00
42 451 | A-A1-S42-W42-D 1450 After S-NTM-A-05 | 14.27 | 2.00 D Aug 10, 2023 14.40 14.65 0.00
42 451 [ A-A1-S42-W42-W 1450 After S-NTM-A-05 | 14.27 | 2.00 T\II:VM
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43 462 | A-A1-S42-W43-U 1300 After S-NTM-A-07 | 14.27 | 2.00 U Aug 10, 2023 14.58 14.62 0.00
43 462 | A-A1-S43-W43-D 1300 After S-NTM-A-07 | 14.27 | 2.00 D Aug 10, 2023 14.20 13.77 0.00
43 462 |A-A1-S43-W43-W 1300 After S-NTM-A-07 | 14.27 | 2.00 T\II:VM
44 473 | A-A1-S43-W44-U 1200 After S-NTM-A-09 | 14.27 | 2.00 U Aug 10, 2023 14.82 13.52 0.00
44 473 | A-A1-S44-W44-D 1200 After S-NTM-A-09 | 14.27 | 2.00 D Aug 10, 2023 13.93 14.50 0.00
44 473 | A-A1-S44-W44-W 1200 After S-NTM-A-09 | 14.27 | 2.00 T\II=VM
45 484 | A-A1-S44-W45-U 1000 After S-NTM-A-11 | 14.27 | 2.00 U Aug 10, 2023 13.40 14.44 0.00
45 484 | A-A1-S45-W45-D 1000 After S-NTM-A-11 | 14.27 | 2.00 D Aug 10, 2023 13.84 14.17 0.00
45 484 | A-A1-S45-W45-W 1000 After S-NTM-A-11 | 14.27 | 2.00 T\II:VM
46 495 | A-A1-S45-W46-U 1700 After S-NTM-A-13 | 14.27 | 2.00 U Aug 10, 2023 14.69 14.20 0.00
46 495 |[A-A1-S46-W46-D 1700 After S-NTM-A-13 | 14.27 | 2.00 D Aug 10, 2023 14.10 13.55 0.00
46 495 | A-A1-S46-W46-W 1700 After S-NTM-A-13 | 14.27 | 2.00 T\II=VM
47 506 | A-A1-S46-W47-U 600 Before S-NTM-A-16 | 14.27 | 2.00 U Aug 10, 2023 13.80 14.25 0.00
47 506 |A-A1-S47-W47-D 600 Before S-NTM-A-16 | 14.27 | 2.00 D Aug 10, 2023 13.97 14.02 0.00
47 506 | A-A1-S47-W47-W 600 Before S-NTM-A-16 | 14.27 | 2.00 T\II:VM
48 517 | A-A1-S47-W48-U 2800 Before S-NTM-A-19 | 14.27 | 2.00 U Aug 10, 2023 14.50 14.03 0.00
48 517 | A-A1-S48-W48-D 2800 Before S-NTM-A-19 | 14.27 | 2.00 D Aug 10, 2023 13.78 14.24 0.00
48 517 | A-A1-S48-W48-W 2800 Before S-NTM-A-19 | 14.27 | 2.00 T\II=VM
49 528 | A-A1-S48-W49-U 1350 After S-NTM-A-20 | 14.27 | 2.00 U Aug 10, 2023 14.13 14.45 0.00
49 528 | A-A1-S49-W49-D 1350 After S-NTM-A-20 | 14.27 | 2.00 D Aug 10, 2023 14.30 14.38 0.00
49 528 | A-A1-S49-W49-W 1350 After S-NTM-A-20 | 14.27 | 2.00 T\II:VM
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50 539 |A-A1-S49-W50-U 800 After S-NTM-A-22 14.27 | 2.00 U Aug 10, 2023 14.58 13.95 0.00
50 539 |A-A1-S50-W50-D 800 After S-NTM-A-22 14.27 | 2.00 D Aug 10, 2023 14.51 13.72 0.00
50 539 | A-A1-S50-W50-W 800 After S-NTM-A-22 14.27 | 2.00 T\II:VM
51 550 |A-A1-S50-W51-U 600 Before S-NTM-A-24 | 14.27 | 2.00 U Aug 10, 2023 14.29 14.26 0.00
51 550 | A-A1-S51-W51-D 600 Before S-NTM-A-24 | 14.27 | 2.00 D Aug 10, 2023 14.48 14.60 0.00
51 550 |A-A1-S51-W51-W 600 Before S-NTM-A-24 | 14.27 | 2.00 T\II=VM
52 561 | A-A1-S51-W52-U 1700 Before S-NTM-A-26 | 14.27 | 2.00 U Aug 10, 2023 14.77 13.85 0.00
52 561 | A-A1-S52-W52-D 1700 Before S-NTM-A-26 | 14.27 | 2.00 D Aug 10, 2023 14.64 14.56 0.00
52 561 | A-A1-S52-W52-W 1700 Before S-NTM-A-26 | 14.27 | 2.00 T\II:VM
53 572 | A-A1-S52-W53-U 2700 After S-NTM-A-26 | 14.27 | 2.00 U Aug 10, 2023 14.44 14.15 0.00
53 572 | A-A1-S53-W53-D 2700 After S-NTM-A-26 | 14.27 | 2.00 D Aug 10, 2023 14.73 14.78 0.00
53 572 | A-A1-S53-W53-W 2700 After S-NTM-A-26 | 14.27 | 2.00 T\II=VM
54 583 |A-A1-S53-W54-U 1100 Before S-NTM-A-27 | 14.27 | 2.00 U Aug 10, 2023 14.50 14.90 0.00
54 583 | A-A1-S54-W54-D 1100 Before S-NTM-A-27 | 14.27 | 2.00 D Aug 10, 2023 15.06 14.59 0.00
54 583 | A-A1-S54-W54-W 1100 Before S-NTM-A-27 | 14.27 | 2.00 T\II:VM
55 594 | A-A1-S54-W55-U 1300 Before S-NTM-A-28 | 14.27 | 2.00 U Aug 10, 2023 15.49 14.56 0.00
55 594 | A-A1-S55-W55-D 1300 Before S-NTM-A-28 | 14.27 | 2.00 D Aug 10, 2023 14.38 14.32 0.00
55 594 | A-A1-S55-W55-W 1300 Before S-NTM-A-28 | 14.27 | 2.00 T\II=VM
56 605 |A-A1-S55-W56-U 900 Before S-NTM-A-30 | 14.27 | 2.00 U Aug 10, 2023 13.90 14.45 0.00
56 605 |A-A1-S56-W56-D 900 Before S-NTM-A-30 | 14.27 | 2.00 D Aug 10, 2023 14.71 14.54 0.00
56 605 | A-A1-S56-W56-W 900 Before S-NTM-A-30 | 14.27 | 2.00 T\II:VM




PS1/M
4 FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMH-NTMA-6-NTMHA-P-CO Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 |7th Inspection date:
From-To: NTM-H NTM-A Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: coO Crude oil Total spool (spools): 81 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
0 ) Previous Last
0 i T . .
c - T c c 3 Thickness Thickness
5 2 'g @ S © = Previous (mm) Last mm)
o ca— o~ = _ ~ —l
° § 3 e CML Name Location Desc E g = g s < Inspection Inspection (msrg/?(r) (;';) Telr?r;%c;ri?ry
o | 3 g - A Qo Date Top |Bottom Date Top |Bottom
@ o) € = = (0) (180) (0) (180)
o 0 2
2 o
57 616 | A-A1-S56-W57-U 700 After S-NTM-A-30 14.27 | 2.00 U Aug 10, 2023 14.33 14.84 0.00
57 616 | A-A1-S57-W57-D 700 After S-NTM-A-30 14.27 | 2.00 D Aug 10, 2023 14.60 15.80 0.00
57 616 | A-A1-S57-W57-W 700 After S-NTM-A-30 14.27 | 2.00 T\II:VM
58 627 |A-A1-S57-W58-U 2000 After S-NTM-A-30 | 14.27 | 2.00 U Aug 10, 2023 14.63 14.56 0.00
58 627 | A-A1-S58-W58-D 2000 After S-NTM-A-30 | 14.27 | 2.00 D Aug 10, 2023 14.04 14.80 0.00
58 627 | A-A1-S58-W58-W 2000 After S-NTM-A-30 | 14.27 | 2.00 T\II=VM
59 638 | A-A1-S58-W59-U 2500 After S-NTM-A-30 | 14.27 | 2.00 U Aug 10, 2023 13.86 14.36 0.00
59 638 | A-A1-S59-W59-D 2500 After S-NTM-A-30 | 14.27 | 2.00 D Aug 10, 2023 15.28 14.71 0.00
59 638 | A-A1-S59-W59-W 2500 After S-NTM-A-30 | 14.27 | 2.00 T\II:VM
60 649 | A-A1-S59-W60-U 3000 After S-NTM-A-30 | 14.27 | 2.00 U Aug 10, 2023 15.25 14.92 0.00
60 649 | A-A1-S60-W60-D 3000 After S-NTM-A-30 | 14.27 | 2.00 D Aug 10, 2023 14.72 14.21 0.00
60 649 | A-A1-S60-W60-W 3000 After S-NTM-A-30 | 14.27 | 2.00 T\II=VM
61 660 |A-A1-S60-W61-U 4500 Before S-NTM-A-31 | 14.27 | 2.00 U Aug 10, 2023 14.91 14.67 0.00
61 660 |A-A1-S61-W61-D 4500 Before S-NTM-A-31 | 14.27 | 2.00 D Aug 10, 2023 14.87 13.17 0.00
61 660 |A-A1-S61-W61-W 4500 Before S-NTM-A-31 | 14.27 | 2.00 T\II:VM Nov 08, 2023 13.19 1.62
62 671 | A-A1-S61-W62-U 1600 After S-NTM-A-32 | 14.27 | 2.00 U Aug 10, 2023 14.14 15.00 0.00
62 671 | A-A1-S62-W62-D 1600 After S-NTM-A-32 | 14.27 | 2.00 D Aug 10, 2023 15.19 14.72 0.00
62 671 | A-A1-S62-W62-W 1600 After S-NTM-A-32 | 14.27 | 2.00 T\II=VM Nov 08, 2023 14.42 -0.22
63 682 |A-A1-S62-W63-U 2200 Before S-NTM-A-34 | 14.27 | 2.00 U Aug 10, 2023 14.66 14.80 0.00
63 682 |A-A1-S63-W63-D 2200 Before S-NTM-A-34 | 14.27 | 2.00 D Aug 10, 2023 14.93 14.32 0.00
63 682 | A-A1-S63-W63-W 2200 Before S-NTM-A-34 | 14.27 | 2.00 T\II:VM Nov 08, 2023 14.75 -0.72




PS1/M

FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMH-NTMA-6-NTMHA-P-CO Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 |7th Inspection date:
From-To: NTM-H NTM-A Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: coO Crude oil Total spool (spools): 81 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
0 ) Previous Last
0 i T . .
c - T c c 3 Thickness Thickness
s | 2 5 Y S © 2 Previous (mm) Last il
o ca— o~ = _ ~ —l
° § 3 e CML Name Location Desc E g = E s < Inspection Inspection (msrg/?(r) (;';) Telr?r;%c;ri?ry
o | 3 g - A Qo Date Top |Bottom Date Top |Bottom
@ a I3 = =3 (0) | (180) (0) | (180)
5 0 >
2 o
64 693 | A-A1-S63-W64-U 1100 Before S-NTM-A-34 | 14.27 | 2.00 U Aug 10, 2023 14.97 14.03 0.00
64 693 | A-A1-S64-W64-D 1100 Before S-NTM-A-34 | 14.27 | 2.00 D Aug 10, 2023 14.17 13.40 0.00
64 693 | A-A1-S64-W64-W 1100 Before S-NTM-A-34 | 14.27 | 2.00 T\II:VM Nov 08, 2023 13.75 0.78
65 704 | A-A1-S64-W65-U 1100 Before S-NTM-A-36 | 14.27 | 2.00 U Aug 10, 2023 14.30 14.31 0.00
65 704 | A-A1-S65-W65-D 1100 Before S-NTM-A-36 | 14.27 | 2.00 D Aug 10, 2023 14.78 14.72 0.00
65 704 | A-A1-S65-W65-W 1100 Before S-NTM-A-36 | 14.27 | 2.00 T\II=VM Nov 08, 2023 13.97 0.45
66 715 | A-A1-S65-W66-U 500 Before S-NTM-A-38 | 14.27 | 2.00 U Aug 10, 2023 15.00 14.26 0.00
66 715 | A-A1-S66-W66-D 500 Before S-NTM-A-38 | 14.27 | 2.00 D Aug 10, 2023 15.16 14.35 0.00
66 715 | A-A1-S66-W66-W 500 Before S-NTM-A-38 | 14.27 | 2.00 T\II:VM
67 726 | A-A1-S66-W67-U 700 Before S-NTM-A-40 | 14.27 | 2.00 U Aug 10, 2023 14.73 13.80 0.00
67 726 | A-A1-S67-W67-D 700 Before S-NTM-A-40 | 14.27 | 2.00 D Aug 10, 2023 13.90 13.82 0.00
67 726 | A-A1-S67-W67-W 700 Before S-NTM-A-40 | 14.27 | 2.00 T\II=VM
68 737 | A-A1-S67-W68-U 5300 After S-NTM-A-41 | 14.27 | 2.00 U Aug 10, 2023 14.11 15.24 0.00
68 737 | A-A1-S68-W68-D 5300 After S-NTM-A-41 | 14.27 | 2.00 D Aug 10, 2023 14.34 14.16 0.00
68 737 | A-A1-S68-W68-W 5300 After S-NTM-A-41 | 14.27 | 2.00 T\II:VM
69 748 | A-A1-S68-W69-U 1100 Before S-NTM-A-42 | 14.27 | 2.00 U Aug 10, 2023 14.40 14.09 0.00
69 748 | A-A1-S69-W69-D 1100 Before S-NTM-A-42 | 14.27 | 2.00 D Aug 10, 2023 14.22 13.50 0.00
69 748 | A-A1-S69-W69-W 1100 Before S-NTM-A-42 | 14.27 | 2.00 T\II=VM
70 759 | A-A1-S69-W70-U 1200 After S-NTM-A-43 | 14.27 | 2.00 U Aug 10, 2023 14.75 13.60 0.00
70 759 | A-A1-S70-W70-D 1200 After S-NTM-A-43 | 14.27 | 2.00 D Aug 10, 2023 14.42 14.17 0.00
70 759 | A-A1-S70-W70-W 1200 After S-NTM-A-43 | 14.27 | 2.00 T\II:VM




PS1/M

FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMH-NTMA-6-NTMHA-P-CO Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 (7th Inspection date:
From-To: NTM-H NTM-A Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: coO Crude oil Total spool (spools): 81 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
0 ) Previous Last
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o ca— o~ = _ ~ —l
& § > 2 CML Name Location Desc E g = E S < Inspection Inspection (ms,g,';r) (5,];) Te'r?r;%c;ri?ry
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71 770 | A-A1-S70-W71-U 2400 After S-NTM-A-45 | 14.27 | 2.00 U Aug 10, 2023 14.11 14.22 0.00
71 770 |A-A1-S71-W71-D 2400 After S-NTM-A-45 | 14.27 | 2.00 D Aug 10, 2023 14.37 14.37 0.00
71 770 | A-A1-S71-W71-W 2400 After S-NTM-A-45 | 14.27 | 2.00 T\II=VM
72 781 |A-A1-S71-W72-U 1900 After W.71 14.27 | 2.00 U Aug 10, 2023 14.29 14.18 0.00
72 781 | A-A1-S72-W72-D 1900 After W.71 14.27 | 2.00 D Aug 10, 2023 15.05 14.52 0.00
72 781 |A-A1-S72-W72-W 1900 After W.71 14.27 | 2.00 T\II=VM
73 792 | A-A1-S72-W73-U 4100 After W.72 14.27 | 2.00 U Aug 10, 2023 15.13 14.64 0.00
73 792 |A-A1-S73-W73-D 4100 After W.72 14.27 | 2.00 D Aug 10, 2023 15.37 14.78 0.00
73 792 | A-A1-S73-W73-W 4100 After W.72 14.27 | 2.00 T\II=VM
74 803 |A-A1-S73-W74-U 100 Before Flange 1 14.27 | 2.00 U Aug 10, 2023 14.13 14.34 0.00
74 803 | A-A1-S74-W74-D 100 Before Flange 1 14.27 | 2.00 D Aug 10, 2023 16.11 16.23 0.00
74 803 | A-A1-S74-W74-W 100 Before Flange 1 14.27 | 2.00 T\II=VM
75 814 | A-A1-S74-W75-U 100 After Flange 1 14.27 | 2.00 U
75 814 | A-A1-S75-W75-D 100 After Flange 1 14.27 | 2.00 D Aug 10, 2023 15.85 15.28 0.00
75 814 | A-A1-S75-W75-W 100 After Flange 1 14.27 | 2.00 T\II=VM
76 825 | A-A1-S75-W76-U 300 Before Flange 2 14.27 | 2.00 U Aug 10, 2023 15.08 14.54 0.00
76 825 | A-A1-S76-W76-D 300 Before Flange 2 14.27 | 2.00 D Aug 10, 2023 20.25 20.44 0.00
76 825 | A-A1-S76-W76-W 300 Before Flange 2 14.27 | 2.00 T\II=VM
77 836 | A-A1-S76-W77-U 100 Before Flange 2 14.27 | 2.00 U Aug 10, 2023 20.06 20.20 0.00
77 836 |A-A1-S77-WT77-D 100 Before Flange 2 14.27 | 2.00 D
77 836 | A-A1-S77-W77-W 100 Before Flange 2 14.27 | 2.00 T\II=VM




PS1/M
4 FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMH-NTMA-6-NTMHA-P-CO Total length (m): 700 Installation date: Mar 09, 2023 |Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023 |7th Inspection date:
From-To: NTM-H NTM-A Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: coO Crude oil Total spool (spools): 81 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
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78 | 847 |A-A1-S77-W78-U Tee Way 14.27 | 2.00 U Aug 10,2023 | 16.06 | 17.21 0.00
78 847 |A-A1-S78-W78-D Tee Way 14.27 | 2.00 D Aug 10, 2023 16.42 15.17 0.00
78 847 | A-A1-S78-W78-W Tee Way 14.27 | 2.00 T\II=VM
79 858 | A-A1-S78-W79-U 300 Before Flange 3 14.27 | 2.00 U Aug 10, 2023 14.93 14.98 0.00
79 858 | A-A1-S79-W79-D 300 Before Flange 3 14.27 | 2.00 D Aug 10, 2023 15.08 14.58 0.00
79 858 | A-A1-S79-W79-W 300 Before Flange 3 14.27 | 2.00 T\IIZVM
80 869 |A-A1-S79-W80-U 100 Before Flange 3 14.27 | 2.00 U Aug 10, 2023 15.29 14.47 0.00
80 869 |A-A1-S80-W80-D 100 Before Flange 3 14.27 | 2.00 D Aug 10, 2023 14.28 15.18 0.00
80 869 | A-A1-S80-W80-W 100 Before Flange 3 14.27 | 2.00 T\II=VM




MINIMUM REMAINING THICKNESS

PS1/M
INSPECTION
TEAM

PTTEP

. . Previous Min Min ST_CR LT_CR

TEPEEIEN €A | SEEH HalbhiEmE thickness (mm) | thickness (mm) (mmlyr) (mmlyr)
Nov 08, 2023 A1 A-A1-S12-W12-W 13.09 1.77 1.77

RL
(yrs)

Retirement date

Feb 17, 2030
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PS1/M
& FLOWLINE THICKNESS REPORT INSPECTION
PTTEP TEAM
Tag No.: S1-NTMH-NTMA-6-NTMHA-P-CO | Total length (m): 700 Installation date: Mar 09, 2023
Pipe size (in): 6 % Inspection: 100 1st Inspection date: Aug 10, 2023
Flowline No.: NTM-HA No. of section (sections): 1 2nd Inspection date: Nov 08, 2023
From-To: NTM-H NTM-A Length of section (m): 700 3rd Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date:
Service: Cco Crude oll Total spool (spools): 81 5th Inspection date::
THICKNESS MEASUREMENT RESULT
Distribution of Thickness along NTM-HA
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FLOWLINE VISUAL INSPECTION REPORT

PTTEP TEAM
Inspection date:  Nov 08, 2023 Damage mechanism: Int-No anomaly found Severity: GOOD

Line No: NTM-HA Main component : Weld joint Reporting by : Manop N.

Anomaly point: CML no.A-A1-S12-W12-W WO number : 500451538 Reporting date : 11/16/2023 9:52:52 AM

Srn uin Arznad duaiiiadu vaud aaudads hin
SIWA TESTING INSPECTION & CONSULTING CO., LTD, L.
TFM Examination record

BPK-2: ‘. Exam Date : November 8, 2023 Page 6 of 11
TFM Scan plan | Report o - RPBPK 237620009 Rev 00 emb age
Exam Date :_November 8. 2023 Page 30f 11

Report No. : RP-BPK-237629-009 Rev. 00

Identification Joint no. W12 Down steam
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Finding

Recommendation

-BL-NTM-HA 6" During a crude flowline examination, it was discovered that the low [-None
reading thickness indicated considerable internal corrosion,

which generally occurred at the root weld and nearby base material, as detected by
TFM Technique with a high corrosion rate & remaining thickness at CML no.A-A1-
S12-W12-W is 13.09 mm. with SCR 1.77 mm./yr. & RL is 6.28 yrs.

Inspected by:

API Inspector reviewed by:
PTTEP Leader reviewed:

Date:
Date: Nov 16, 2023
Date: Feb 02, 2024
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PS1/M

FLOWLINE P&ID INSPECTION

TEAM

P&ID DRAWING

Inspected by:

PTTEP Leader reviewed:

Feb 02, 2024
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PS1/M

FLOWLINE P&ID INSPECTION

TEAM

P&ID DRAWING

Inspected by: Aug 21, 2023
API Inspector reviewed by: Nov 16, 2023

PTTEP Leader reviewed: Feb 02, 2024
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PS1/M
FLOWLINE ANOMALY REPORT INSPECTION
PTTEP TEAM

Line number: NTM-HWA Report number: FL-6-NTM-HWA-W-2023-01

Tag number: S1-NTMA-NTMH-6-NTMHWA-P-W Inspection date: Dec 11, 2023

From-to: NTM-A-NTM-H Code: ASME B31.4

THICKNESS SUMMARY

CML name: A-A1-S16- A-A1-S17- A-A1-S18- A-A1-S19- A-A1-S22- A-A1-S32- A-A1-S33- A-A1-S34- A-A1-S40-
W16-W W17-W W18-W W19-W W22-w W32-wW W33-W W34-W W40-W

Locaton dosorton: |7 RriERgs | A" | “riigee | CNBRRE: S | e | oabss |5 o et o R ©

Pipe size (NPS): 6 6 6 6 6 6 6 6 6

Original thk (mm): 14.27 14.27 14.27 14.27 14.27 14.27 14.27 14.27 14.27

Previous thk (mm): 0 0 0 0 0 0 0 0 0

Pipe wall loss thk (mm): 3.29 3.69 3.61 4.72 3.61 3.38 4.95 4.40 3.77

Remaining thk (mm): 10.98 10.58 10.66 9.55 10.66 10.89 9.32 9.87 10.50

Min. required thk: 5.56 5.56 5.56 5.56 5.56 5.56 5.56 5.56 5.56

Recommendation: Monitoring Monitoring Monitoring Monitoring Monitoring Monitoring Monitoring Monitoring Monitoring

CML name: A;/le\;lvs_

Location description: 2700 After S

Pipe size (NPS): 6

Original thk (mm): 14.27

Previous thk (mm): 0

Pipe wall loss thk (mm): 3.30

Remaining thk (mm): 10.97

Min. required thk: 5.56

Result: Alert

Recommendation: Monitoring

CML name:

Location description:

Pipe size (NPS):

Original thk (mm):

Previous thk (mm):

Pipe wall loss thk (mm):

Remaining thk (mm):

Min. required thk:

Result:

Recommendation:

CML name:

Location description:

Pipe size (NPS):

Original thk (mm):

Previous thk (mm):

Pipe wall loss thk (mm):

Remaining thk (mm):

Min. required thk:

Result:

Recommendation:

Inspection Technical

PS1/M Team Lead PS1/M Supervisor Anomaly Priority SAP Work Order

Authority 1
CMS-13425-PDR-5-INT

NA A

500517898(Cl)




PS1/M
FLOWLINE ANOMALY REPORT INSPECTION
PTTEP TEAM
Line number: NTM-HWA Report number: FL-6-NTM-HWA-W-2023-01

Tag number: S1-NTMA-NTMH-6-NTMHWA-P-W Inspection date: Dec 11, 2023
From-to: NTM-A-NTM-H Code: ASME B31.4

INSPECTION SUMMARY

- NTM-HWA 6" During a water flowline inspection as follow S1 Flowline
water disposal integrity campaign, it was discovered that the low reading
thickness indicated significant severe internal corrosion,which PWC was
detected by TFM Technique with high corrosion rate at weld metal loss on
root weld on this inspection time.

The minimum remaining thickness at CML no.A-A1-S33-W33-W is 9.32
mm. with SCR 6.52 mm./yr. & RL is 0.58 yr.(Susceptible to PWC corrosion
at weld joint by TFM Technique)

Note; As previous inspection data on Aug 10'2023.

1.) Baseline inspection will be use mill tolerance £12.5% to consideration.
2.) This line route form NTM-A to NTM-H was install completed on Mar
9'2023.

3.) TFM Technique can complete this water flowline in 100% of the period.

RECOMMENDATION DESCRIPTION

- Plan for 1st/CI monitoring. Within 3 months to verify next corrosion rate,
monitoring thickness on entire flowline at low reading thickness as show
significant internal corrosion at weld is lower than 11.00 mm.(Mar-24)
Gathering inspection data

- Plan to extent inspection 100% of welding joint by TFM Technique for
detect internal weld metal loss within 6 months.(Jun-24)

- Continue normal flowline 100% inspection of entire flowline length for plan
in next year 2024.(Aug-24)

- The design pressure and typical maximum operating pressure for water
transfer flowlines shall not be more than 2,000 PSI.

Note: As follow S1 Flowline water disposal integrity campaign.

RECOMMENDATION BY API INSPECTOR

- Plan for 1st/Cl monitoring. Within 3 months to verify next corrosion rate, monitoring thickness on entire flowline at low reading thickness as show
significant internal corrosion at weld is lower than 11.00 mm.(Mar-24)Gathering inspection data

- The design pressure and typical maximum operating pressure for water transfer flowlines shall not be more than 2,000 PSI.

Note: As follow S1 Flowline water disposal integrity campaign.

RECOMMENDATION BY PTTEP LEADER

REQUIRED ACTION

Temporary repair

Permanent repair

Repaint

Rerating

Derating

ACTION/AS FOUND

Radiographic Test Magnetic Particle Test By: _
¥ Ultrasonic Test Liquid Penetrant Test Date: Dec 25, 2023

Hydro Test At psig v Other: Visual inspection & TFM Result: v Accepted Rejected
COMPLETION RESPONSIBILITY

Mechanical Instrument Static type v Inspection team Contractor team Outsource

Inspection Technical
Authority 1

PS1/M Team Lead PS1/M Supervisor Anomaly Priority SAP Work Order

CMS-13425-PDR-5-INT
o 500517898(Cl)
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PS1/M

FLOWLINE SUMMARY REPORT
PTTEP TEAM

FLOWLINE INFORMATION

Tag number: S1-NTMA-NTMH-6-NTMHWA-P-W Report number: FL-6-NTM-HWA-W-2023-02

Line number: NTM-HWA Inspection date: Dec 11, 2023

Location: From-To NTM-A NTM-H Inservice date: Mar 09, 2023

P&ID number: NTM-H-1-08-003C & NTM-A-1-08-045C API Classification: 2.00

Piping group: Process API MII (yrs): 5.00

Service description: Waterflood WO number: 500451579

THICKNESS SUMMARY

CML-TP Number: A-A1-S33-W33-W Nominal thickness (mm): 14.27
Distance Description: 352m 352000mm From W33 Omm Lowest actual thickness (mm): 9.32
Location Description: 2400 Before S-200-08 Retirement thickness (mm): 5.56

NPS (inch): 6.00 Selected corrosion rate (mm/yr): 6.52
Material: API 5L X42 Remaining life (yrs): 0.58

CML MII, RL/2 (yrs): 1.00 Next inspection date (NID): Dec 10, 2024
MAWP

Piping inspection interval (months): 3 Derate Pressure rec (psig):

t:ta-2(CRxInterval) (mm): 6.06 tretired after derate pressure (mm):

MAWP (psig): 2177.57 Remaining Life after Pressure (months):

EXTERNAL VISUAL INSPECTION SUMMARY

Damage mechanism check list

Leak or Seepage

General corrosion

Vibration

Soil-to-Air Interface

Corrosion under insulation (CUI)
Corrosion under support (CUS)
Other

Piping component check list

Weld seam

Painting

Insulation

Pipe Support
Flange/Bolt/Nut/Gasket
Instrument Component
Deck Penetration
Other

Good

GOOD

Good

Good

Good

Good

Good

Good

INSPECTION SUMMARY

- NTM-HWA 6" During a water flowline inspection as follow S1 Flowline water
disposal integrity campaign, it was discovered that the low reading thickness
indicated significant severe internal corrosion,which PWC was detected by TFM
Technique with high corrosion rate at weld metal loss on root weld on this

inspection time.

RECOMMENDATION DESCRIPTION

- Plan for 1st/CI monitoring. Within 3 months to verify next corrosion rate,
monitoring thickness on entire flowline at low reading thickness as show significant
internal corrosion at weld is lower than 11.00 mm.(Mar-24)Gathering inspection

data

- Plan to extent inspection 100% of welding joint by TFM Technique for detect

The minimum remaining thickness at CML no.A-A1-S33-W33-W is 9.32 mm. with
SCR 6.52 mm./yr. & RL is 0.58 yr.(Susceptible to PWC corrosion at weld joint by
TFM Technique)

Note; As previous inspection data on Aug 10'2023.

1.) Baseline inspection will be use mill tolerance £12.5% to consideration.

2.) This line route form NTM-A to NTM-H was install completed on Mar 9'2023.
3.) TFM Technique can complete this water flowline in 100% of the period.

internal weld metal loss within 6 months.(Jun-24)

- Continue normal flowline 100% inspection of entire flowline length for plan in
next year 2024.(Aug-24)

- The design pressure and typical maximum operating pressure for water transfer
flowlines shall not be more than 2,000 PSI.

Note: As follow S1 Flowline water disposal integrity campaign.

REQUIRED ACTION
Temporary repair

Permanent repair

Inspected by:

API Inspector reviewed by:

PTTEP Leader reviewed:

Repaint

Rerating

Derating
Date: Dec 23, 2023
Date: Dec 25, 2023
Date: Feb 02, 2024
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PS1/M
4 FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-6-NTMHWA-P-W Total length (m): 700 Installation date: Mar 09, 2023 |Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HWA No. of section (sections): 1 2nd Inspection date: Dec 11, 2023 (7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: w Waterflood Total spool (spools): 75 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
a 2 Previous Last
c - = g 2 < Thickness Thickness
s | 2 5 Y 2 © 2 Previous (mm) Last il
o -~ &~ ~ -
° § 3 e CML Name Location Desc E g = E s = Inspection Inspection (msrgl?(r) (:;_';) Telr?r::ooari?ry
o | 3 9 - s= [ 3= | & Date Top |Bottom Date Top |Bottom
3 = 2 - = 3 (0) (180) (0) (180)
6 o >
zZ o
A A1 A -9.9 [A-A1-S0-W.1-U 100 After Flange 14.27 | 5.56 U
A -9.9 |A-A1-S.1-W.1-D 100 After Flange 14.27 | 5.56 D
A 9.9 [A-A1-S.1-W.1-W 100 After Flange 14.27 | 5.56 T\II=VM Dec 11, 2023 13.97 0.40 -
2 -8.8 | A-A1-S.1-W.2-U 300 Before W0.3 14.27 | 5.56 U
2 -8.8 |A-A1-S.2-W.2-D 300 Before W0.3 14.27 | 5.56 D
2 -8.8 | A-A1-S.2-W.2-W 300 Before W0.3 14.27 | 5.56 T\II=VM Dec 11, 2023 13.91 0.47 -
3 -7.7 |A-A1-S.2-W.3-U 300 Before W0.4 14.27 | 5.56 U
3 -7.7 | A-A1-S.3-W.3-D 300 Before W0.4 14.27 | 5.56 D
3 -7.7 |A-A1-S.3-W.3-W 300 Before W0.4 14.27 | 5.56 T\II=VM Dec 11, 2023 13.05 1.61 4.66
4 -6.6 | A-A1-S.3-W.4-U 300 Before W0.5 14.27 | 5.56 U
4 -6.6 |A-A1-S.4-W.4-D 300 Before WO0.5 14.27 | 5.56 D
4 -6.6 | A-A1-S.4-W.4-W 300 Before W0.5 14.27 | 5.56 T\II=VM Dec 11, 2023 12.96 1.73 4.28
5 -5.5 [A-A1-S.4-W.5-U 300 Before W1 14.27 | 5.56 U
5 -5.5 | A-A1-8.5-W.5-D 300 Before W1 14.27 | 5.56 D
5 -5.5 [A-A1-S.5-W.5-W 300 Before W1 14.27 | 5.56 T\II=VM Dec 11, 2023 15.37 -1.45
1 0 A-A1-S1-W1-D 100 After Flange 14.27 | 5.56 D Aug 10, 2023 21.45 21.69 0.00
1 0 A-A1-S1-W1-W 100 After Flange 14.27 | 5.56 T\II=VM Dec 11, 2023 16.91 -3.48
1 0 A-A1-S.5-W1-U 100 After Flange 14.27 | 5.56 U
2 11 [A-A1-S1-W2-U 300 After Flange 14.27 | 5.56 U Aug 10, 2023 21.35 22.26 0.00
2 11 | A-A1-S2-W2-D 300 After Flange 14.27 | 5.56 D Aug 10, 2023 14.39 15.20 0.00
2 11 | A-A1-S2-W2-W 300 After Flange 14.27 | 5.56 T\II=VM Dec 11, 2023 13.05 1.61 4.66




PS1/M
& FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-6-NTMHWA-P-W Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HWA No. of section (sections): 1 2nd Inspection date: Dec 11, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: w Waterflood Total spool (spools): 75 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
a 2 Previous Last
c - = j:: 2 2 Thickness Thickness
& - 'g Y 2 S S Previous (mm) Last (mm)
] -~ ——~ ~ -
° § 3 e CML Name Location Desc E g = E s < Inspection Inspection (msrgl?(r) (:;';) Te&%‘;’}?ry
o | 3 K - s= |3~ & Date Top | Bottom Date Top |Bottom
= 2 2 £ = s (0) (180) (0) (180)
S 3] 2
2 o
3 22 | A-A1-S2-W3-U 2900 After W.2 14.27 | 5.56 U Aug 10, 2023 16.03 14.78 0.00
3 22 | A-A1-S3-W3-D 2900 After W.2 14.27 | 5.56 D
3 22 | A-A1-S3-W3-W 2900 After W.2 14.27 | 5.56 T\II=VM Dec 11, 2023 11.59 3.53
4 33 | A-A1-S3-W4-U 300 After W.3 14.27 | 5.56 U
4 33 | A-A1-S4-W4-D 300 After W.3 14.27 | 5.56 D Aug 10, 2023 14.87 13.70 0.00
4 33 | A-A1-S4-W4-W 300 After W.3 14.27 | 5.56 T\II=VM Dec 11, 2023 12.02 2.96
5 44 | A-A1-S4-W5-U 2500 Before S-NTM-A37 | 14.27 | 5.56 U Aug 10, 2023 15.33 14.58 0.00
5 44 | A-A1-S5-W5-D 2500 Before S-NTM-A37 | 14.27 | 5.56 D Aug 10, 2023 15.43 14.60 0.00
5 44 | A-A1-S5-W5-W 2500 Before S-NTM-A37 | 14.27 | 5.56 T\II=VM Dec 11, 2023 12.19 2.74
6 55 | A-A1-S5-W6-U 1000 Before S-NTM-A37 | 14.27 | 5.56 U Aug 10, 2023 14.56 14.13 0.00
6 55 | A-A1-S6-W6-D 1000 Before S-NTM-A37 | 14.27 | 5.56 D Aug 10, 2023 14.50 14.65 0.00
6 55 | A-A1-S6-W6-W 1000 Before S-NTM-A37 | 14.27 | 5.56 T\II=VM Dec 11, 2023 13.05 1.61
66 |A-A1-S6-W7-U 900 After S-NTM-A37 14.27 | 5.56 U Aug 10, 2023 14.86 14.35 0.00
66 |A-A1-S7-W7-D 900 After S-NTM-A37 14.27 | 5.56 D Aug 10, 2023 14.38 14.21 0.00
66 |A-A1-S7-W7-W 900 After S-NTM-A37 14.27 | 5.56 T\II=VM Dec 11, 2023 11.41 3.77
8 77 | A-A1-S7-W8-U 2800 Before S-NTM-A35 | 14.27 | 5.56 U Aug 10, 2023 14.20 13.70 0.00
8 77 | A-A1-S8-W8-D 2800 Before S-NTM-A35 | 14.27 | 5.56 D Aug 10, 2023 15.17 14.52 0.00
77 | A-A1-S8-W8-W 2800 Before S-NTM-A35 | 14.27 | 5.56 T\II=VM Dec 11, 2023 11.24 3.99
88 |A-A1-S8-W9-U 2900 After S-NTM-A34 | 14.27 | 5.56 U Aug 10, 2023 14.66 14.73 0.00
88 |A-A1-S9-W9-D 2900 After S-NTM-A34 | 14.27 | 5.56 D Aug 10, 2023 14.29 14.32 0.00
88 | A-A1-S9-W9-W 2900 After S-NTM-A34 | 14.27 | 5.56 T\II=VM Dec 11, 2023 11.33 3.87 1.49




PS1/M

FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-6-NTMHWA-P-W Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HWA No. of section (sections): 1 2nd Inspection date: Dec 11, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: w Waterflood Total spool (spools): 75 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
a 2 Previous Last
c - = j:: 2 2 Thickness Thickness
5 2 'g o 2 S 3 Previous (mm) Last (mm)
o ca— o~ = _ ~ —l
'5' § g 8 CML Name Location Desc E g |'E E § '-EL |nspection |nspection (I’T\SI':I:/RF) (RrI;) Te'g‘epc:;?ry
o | 3 K - s= |3~ & Date Top |Bottom Date Top |Bottom y y P
= 2 2 £ = s (0) (180) (0) (180)
o 0 2
2 o
10 99 |A-A1-S9-W10-U 2900 After S-NTM-A32 | 14.27 | 5.56 U Aug 10, 2023 15.09 14.16 0.00
10 99 |A-A1-S10-W10-D 2900 After S-NTM-A32 | 14.27 | 5.56 D Aug 10, 2023 14.80 14.02 0.00
10 99 |[A-A1-S10-W10-W 2900 After S-NTM-A32 | 14.27 | 5.56 T\II:VM Dec 11, 2023 12.36 2.52
11 110 | A-A1-S10-W11-U 3200 After S-NTM-A31 14.27 | 5.56 U Aug 10, 2023 14.60 14.16 0.00
11 110 |[A-A1-S11-W11-D 3200 After S-NTM-A31 14.27 | 5.56 D Aug 10, 2023 14.44 14.42 0.00
11 110 | A-A1-S11-W11-W 3200 After S-NTM-A31 14.27 | 5.56 T\II=VM Dec 11, 2023 12.27 2.64
12 121 | A-A1-S11-W12-U 5500 Before S-NTM-A30 | 14.27 | 5.56 U Aug 10, 2023 14.61 13.90 0.00
12 121 | A-A1-812-W12-D 5500 Before S-NTM-A30 | 14.27 | 5.56 D Aug 10, 2023 14.21 14.46 0.00
12 121 | A-A1-S12-W12-W 5500 Before S-NTM-A30 | 14.27 | 5.56 T\II:VM Dec 11, 2023 12.79 1.95
13 132 | A-A1-S12-W13-U 3700 Before S-NTM-A30 | 14.27 | 5.56 U Aug 10, 2023 14.60 14.64 0.00
13 132 |A-A1-S13-W13-D 3700 Before S-NTM-A30 | 14.27 | 5.56 D Aug 10, 2023 14.93 14.05 0.00
13 132 | A-A1-S13-W13-W 3700 Before S-NTM-A30 | 14.27 | 5.56 T\II=VM Dec 11, 2023 11.76 3.31
14 143 | A-A1-S13-W14-U 2200 After S-NTM-A29 | 14.27 | 5.56 U Aug 10, 2023 13.92 14.42 0.00
14 143 | A-A1-S14-W14-D 2200 After S-NTM-A29 | 14.27 | 5.56 D Aug 10, 2023 14.29 13.93 0.00
14 143 | A-A1-S14-W14-W 2200 After S-NTM-A29 | 14.27 | 5.56 T\II:VM Dec 11, 2023 11.24 3.99
15 154 | A-A1-S14-W15-U 700 After S-NTM-A27 14.27 | 5.56 U Aug 10, 2023 14.09 13.95 0.00
15 154 |A-A1-S15-W15-D 700 After S-NTM-A27 14.27 | 5.56 D Aug 10, 2023 14.35 14.91 0.00
15 154 | A-A1-S15-W15-W 700 After S-NTM-A27 14.27 | 5.56 T\II=VM Dec 11, 2023 11.41 3.77
16 165 | A-A1-S15-W16-U 2100 Before S-NTM-A26 | 14.27 | 5.56 U Aug 10, 2023 14.47 14.39 0.00
16 165 | A-A1-S16-W16-D 2100 Before S-NTM-A26 | 14.27 | 5.56 D Aug 10, 2023 13.91 14.04 0.00
16 165 |A-A1-S16-W16-W 2100 Before S-NTM-A26 | 14.27 | 5.56 T\II:VM Dec 11, 2023 10.98 4.34 1.25




PS1/M

FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-6-NTMHWA-P-W Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HWA No. of section (sections): 1 2nd Inspection date: Dec 11, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: w Waterflood Total spool (spools): 75 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
a 2 Previous Last
c - = ;:: 2 2 Thickness Thickness
5 2 'g o 2 S 3 Previous (mm) Last (mm)
- cmm — ~ -
° § g = CML Name Location Desc E g = E § '-E'- Inspection Inspection ( msrg/?(r) (:;l;) Te'r?r;%c;ri?ry
o | 3 K - s= |3~ & Date Top | Bottom Date Top |Bottom
| = | & £ | £ S (0) | (180) (0) | (180)
o 0 2
2 o
17 176 | A-A1-S16-W17-U 1700 After S-NTM-A26 14.27 | 5.56 U Aug 10, 2023 14.28 13.78 0.00
17 176 | A-A1-S17-W17-D 1700 After S-NTM-A26 14.27 | 5.56 D Aug 10, 2023 14.44 14.59 0.00
17 176 | A-A1-S17-W17-W 1700 After S-NTM-A26 14.27 | 5.56 T\II:VM Dec 11, 2023 10.58 4.86
18 187 | A-A1-S17-W18-U 600 After S-NTM-A24 14.27 | 5.56 U Aug 10, 2023 14.68 13.97 0.00
18 187 |A-A1-S18-W18-D 600 After S-NTM-A24 14.27 | 5.56 D Aug 10, 2023 13.95 12.85 0.00
18 187 | A-A1-S18-W18-W 600 After S-NTM-A24 14.27 | 5.56 T\II=VM Dec 11, 2023 10.66 4.76
19 198 |A-A1-S18-W19-U 900 Before S-NTM-A22 | 14.27 | 5.56 U Aug 10, 2023 14.65 14.06 0.00
19 198 | A-A1-S19-W19-D 900 Before S-NTM-A22 | 14.27 | 5.56 D Aug 10, 2023 14.59 13.75 0.00
19 198 |A-A1-S19-W19-W 900 Before S-NTM-A22 | 14.27 | 5.56 T\II:VM Dec 11, 2023 9.55 6.22
20 209 |A-A1-S19-w20-U 1400 Before S-NTM-A20 | 14.27 | 5.56 U Aug 10, 2023 13.70 13.50 0.00
20 209 | A-A1-S20-W20-D 1400 Before S-NTM-A20 | 14.27 | 5.56 D Aug 10, 2023 13.83 14.47 0.00
20 209 |A-A1-S20-W20-W 1400 Before S-NTM-A20 | 14.27 | 5.56 T\II=VM Dec 11, 2023 12.32 2.57
21 220 | A-A1-S20-W21-U 2400 Before S-NTM-A18 | 14.27 | 5.56 U Aug 10, 2023 14.31 13.58 0.00
21 220 |A-A1-S21-W21-D 2400 Before S-NTM-A18 | 14.27 | 5.56 D Aug 10, 2023 14.80 13.86 0.00
21 220 | A-A1-S21-W21-W 2400 Before S-NTM-A18 | 14.27 | 5.56 T\II:VM Dec 11, 2023 12.71 2.06
22 231 | A-A1-S21-wW22-U 700 After S-NTM-A16 14.27 | 5.56 U Aug 10, 2023 13.92 14.74 0.00
22 231 | A-A1-S22-W22-D 700 After S-NTM-A16 14.27 | 5.56 D Aug 10, 2023 13.81 14.36 0.00
22 231 | A-A1-S22-W22-W 700 After S-NTM-A16 14.27 | 5.56 T\II=VM Dec 11, 2023 10.66 4.76
23 242 | A-A1-S22-W23-U 1600 Before S-NTM-A13 | 14.27 | 5.56 U Aug 10, 2023 13.70 13.58 0.00
23 242 | A-A1-S23-W23-D 1600 Before S-NTM-A13 | 14.27 | 5.56 D Aug 10, 2023 14.28 13.62 0.00
23 242 | A-A1-S23-W23-W 1600 Before S-NTM-A13 | 14.27 | 5.56 T\II:VM Dec 11, 2023 11.92 3.10 2.05




PS1/M

FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-6-NTMHWA-P-W Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HWA No. of section (sections): 1 2nd Inspection date: Dec 11, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: w Waterflood Total spool (spools): 75 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
o ) Previous Last
0 i T . .
c - T c c 3 Thickness Thickness
5 2 'g o E S 3 Previous (mm) Last (mm)
o ca— o~ = _ ~ —l
° 8 - 8 CML Name Location Desc I-S £ '|E £ § = Inspection Inspection SCR RL Tempor:ary
b @ e} S - £ k3 3 = Dat (mmlyr) (yrs) Repair
by .g § = o g =) Date Top Bottom ate Top Bottom
@ a I3 = =3 (0) | (180) (0) | (180)
o 0 2
2 o
24 253 | A-A1-S23-W24-U 900 Before S-NTM-A11 | 14.27 | 5.56 U Aug 10, 2023 13.76 14.31 0.00
24 253 | A-A1-S24-W24-D 900 Before S-NTM-A11 | 14.27 | 5.56 D Aug 10, 2023 14.43 13.93 0.00
24 253 | A-A1-S24-W24-W 900 Before S-NTM-A11 | 14.27 | 5.56 T\II:VM Dec 11, 2023 11.13 4.14
25 264 | A-A1-S24-W25-U 1100 Before S-NTM-AQ9 | 14.27 | 5.56 U Aug 10, 2023 11.50 14.20 6.57
25 264 | A-A1-S25-W25-D 1100 Before S-NTM-AQ09 | 14.27 | 5.56 D Aug 10, 2023 13.66 14.24 0.00
25 264 | A-A1-S25-W25-W 1100 Before S-NTM-AQ9 | 14.27 | 5.56 T\II=VM Dec 11, 2023 11.68 3.41
26 275 | A-A1-S25-W26-U 1200 Before S-NTM-AQ7 | 14.27 | 5.56 U Aug 10, 2023 14.07 13.67 0.00
26 275 | A-A1-S26-W26-D 1200 Before S-NTM-AQ7 | 14.27 | 5.56 D Aug 10, 2023 14.02 14.05 0.00
26 275 | A-A1-S26-W26-W 1200 Before S-NTM-AQ7 | 14.27 | 5.56 T\II:VM Dec 11, 2023 12.71 2.06
27 286 |A-A1-S26-W27-U 1350 Before S-NTM-AQ05 | 14.27 | 5.56 U Aug 10, 2023 14.38 14.13 0.00
27 286 |A-A1-S27-W27-D 1350 Before S-NTM-AQ05 | 14.27 | 5.56 D Aug 10, 2023 13.74 14.10 0.00
27 286 |A-A1-S27-W27-W 1350 Before S-NTM-AQ05 | 14.27 | 5.56 T\II=VM Dec 11, 2023 12.00 2.99
28 297 | A-A1-S27-W28-U 1500 Before S-NTM-AQ03 | 14.27 | 5.56 U Aug 10, 2023 13.37 14.19 0.00
28 297 | A-A1-S28-W28-D 1500 Before S-NTM-A03 | 14.27 | 5.56 D Aug 10, 2023 13.98 13.64 0.00
28 297 | A-A1-S28-W28-W 1500 Before S-NTM-AQ03 | 14.27 | 5.56 T\II:VM Dec 11, 2023 11.21 4.03
29 308 |A-A1-S28-W29-U 1700 Before S-NTM-A01 | 14.27 | 5.56 U Aug 10, 2023 14.73 13.73 0.00
29 308 |A-A1-S29-W29-D 1700 Before S-NTM-AO01 | 14.27 | 5.56 D Aug 10, 2023 13.74 14.75 0.00
29 308 |A-A1-S29-W29-W 1700 Before S-NTM-A01 | 14.27 | 5.56 T\II=VM Dec 11, 2023 11.53 3.61
30 319 | A-A1-S29-W30-U 1850 Before S-200-02 14.27 | 5.56 U Aug 10, 2023 14.33 13.65 0.00
30 319 |A-A1-S30-W30-D 1850 Before S-200-02 14.27 | 5.56 D Aug 10, 2023 14.07 14.31 0.00
30 319 | A-A1-S30-W30-W 1850 Before S-200-02 14.27 | 5.56 T\II=VM Dec 11, 2023 12.39 2.48 2.76




PS1/M
& FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-6-NTMHWA-P-W Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HWA No. of section (sections): 1 2nd Inspection date: Dec 11, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: w Waterflood Total spool (spools): 75 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
o 9 Previous Last
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c - T c c 3 Thickness Thickness
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o ca— o~ = _ ~ —l
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o | 3 g - A Qo Date Top |Bottom Date Top |Bottom
@ a I3 = =3 (0) | (180) (0) | (180)
o 0 2
2 o
31 330 |A-A1-S30-W31-U 200 Before S-200-04 14.27 | 5.56 U Aug 10, 2023 14.40 13.69 0.00
31 330 |A-A1-S31-W31-D 200 Before S-200-04 14.27 | 5.56 D Aug 10, 2023 13.77 13.78 0.00
31 330 |A-A1-S31-W31-W 200 Before S-200-04 14.27 | 5.56 T\II=VM Dec 11, 2023 11.84 3.20
32 341 |A-A1-S31-W32-U 2200 Before S-200-06 14.27 | 5.56 U Aug 10, 2023 14.20 14.22 0.00
32 341 | A-A1-S32-W32-D 2200 Before S-200-06 14.27 | 5.56 D Aug 10, 2023 14.24 13.76 0.00
32 341 | A-A1-S32-W32-W 2200 Before S-200-06 14.27 | 5.56 T\II=VM Dec 11, 2023 10.89 4.45
33 352 |A-A1-S32-W33-U 2400 Before S-200-08 14.27 | 5.56 U Aug 10, 2023 13.61 14.32 0.00
33 352 |A-A1-S33-W33-D 2400 Before S-200-08 14.27 | 5.56 D Aug 10, 2023 13.85 13.80 0.00
33 352 |A-A1-S33-W33-W 2400 Before S-200-08 14.27 | 5.56 T\II=VM Dec 11, 2023 9.32 6.52
34 363 |A-A1-S33-W34-U 2500 Before S-200-10 14.27 | 5.56 U Aug 10, 2023 13.91 14.85 0.00
34 363 |A-A1-S34-W34-D 2500 Before S-200-10 14.27 | 5.56 D Aug 10, 2023 14.03 13.87 0.00
34 363 |A-A1-S34-W34-W 2500 Before S-200-10 14.27 | 5.56 T\II=VM Dec 11, 2023 9.87 5.80
35 374 | A-A1-S34-W35-U 2600 Before S-200-12 14.27 | 5.56 U Aug 10, 2023 13.84 14.76 0.00
35 374 | A-A1-S35-W35-D 2600 Before S-200-12 14.27 | 5.56 D Aug 10, 2023 14.34 13.51 0.00
35 374 | A-A1-S35-W35-W 2600 Before S-200-12 14.27 | 5.56 T\II=VM Dec 11, 2023 13.03 1.63
36 385 |A-A1-S35-W36-U 3150 After S-200-13 14.27 | 5.56 U Aug 10, 2023 13.58 14.04 0.00
36 385 |A-A1-S36-W36-D 3150 After S-200-13 14.27 | 5.56 D Aug 10, 2023 13.59 13.90 0.00
36 385 |A-A1-S36-W36-W 3150 After S-200-13 14.27 | 5.56 T\II=VM Dec 11, 2023 11.21 4.03
37 396 |A-A1-S36-W37-U 1450 Before S-200-15 14.27 | 5.56 U Aug 10, 2023 14.20 13.94 0.00
37 396 |A-A1-S37-W37-D 1450 Before S-200-15 14.27 | 5.56 D Aug 10, 2023 14.86 13.37 0.00
37 396 |A-A1-S37-W37-W 1450 Before S-200-15 14.27 | 5.56 T\II=VM Dec 11, 2023 13.89 0.50




PS1/M

FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-6-NTMHWA-P-W Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HWA No. of section (sections): 1 2nd Inspection date: Dec 11, 2023 (7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: w Waterflood Total spool (spools): 75 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
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@ o) € = = (0) (180) (0) (180)
5 0 >
2 o
38 407 |A-A1-S37-W38-U 1200 After S-200-17 14.27 | 5.56 U Aug 10, 2023 14.40 14.57 0.00
38 407 | A-A1-S38-W38-D 1200 After S-200-17 14.27 | 5.56 D Aug 10, 2023 14.16 14.13 0.00
38 407 |A-A1-S38-W38-W 1200 After S-200-17 14.27 | 5.56 T\II=VM Dec 11, 2023 11.45 3.72
39 418 | A-A1-S38-W39-U 2800 Before S-200-19 14.27 | 5.56 U Aug 10, 2023 14.50 14.26 0.00
39 418 | A-A1-S39-W39-D 2800 Before S-200-19 14.27 | 5.56 D Aug 10, 2023 13.54 14.18 0.00
39 418 | A-A1-S39-W39-W 2800 Before S-200-19 14.27 | 5.56 T\II=VM Dec 11, 2023 11.13 4.14
40 429 |A-A1-S39-W40-U 2900 Before S-200-21 14.27 | 5.56 U Aug 10, 2023 13.32 14.46 0.00
40 429 | A-A1-S40-W40-D 2900 Before S-200-21 14.27 | 5.56 D Aug 10, 2023 14.28 14.70 0.00
40 429 [ A-A1-S40-W40-W 2900 Before S-200-21 14.27 | 5.56 T\II=VM Dec 11, 2023 10.50 4.97
41 440 | A-A1-S40-W41-U 3000 Before S-200-23 14.27 | 5.56 U Aug 10, 2023 13.96 13.43 0.00
41 440 |A-A1-S41-W41-D 3000 Before S-200-23 14.27 | 5.56 D Aug 10, 2023 14.39 13.40 0.00
41 440 | A-A1-S41-W41-W 3000 Before S-200-23 14.27 | 5.56 T\II=VM Dec 11, 2023 12.16 2.78
42 451 | A-A1-S41-W42-U 2800 After S-200-24 14.27 | 5.56 U Aug 10, 2023 13.78 13.75 0.00
42 451 | A-A1-S42-W42-D 2800 After S-200-24 14.27 | 5.56 D Aug 10, 2023 14.49 14.69 0.00
42 451 [ A-A1-S42-W42-W 2800 After S-200-24 14.27 | 5.56 T\II=VM Dec 11, 2023 12.61 2.19
43 462 | A-A1-S42-W43-U 2700 After S-200-26 14.27 | 5.56 U Aug 10, 2023 13.79 13.60 0.00
43 462 |A-A1-S43-W43-D 2700 After S-200-26 14.27 | 5.56 D Aug 10, 2023 13.68 13.77 0.00
43 462 | A-A1-S43-W43-W 2700 After S-200-26 14.27 | 5.56 T\II=VM Dec 11, 2023 10.97 4.35
44 473 | A-A1-S43-W44-U 2900 After S-200-28 14.27 | 5.56 U Aug 10, 2023 13.36 14.92 0.00
44 473 | A-A1-S44-W44-D 2900 After S-200-28 14.27 | 5.56 D Aug 10, 2023 13.99 14.01 0.00
44 473 | A-A1-S44-W44-W 2900 After S-200-28 14.27 | 5.56 T\II=VM Dec 11, 2023 12.71 2.06 3.48




PS1/M

FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-6-NTMHWA-P-W Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HWA No. of section (sections): 1 2nd Inspection date: Dec 11, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: w Waterflood Total spool (spools): 75 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
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o ca— o~ = _ ~ —l
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@ a I3 = =3 (0) | (180) (0) | (180)
o 0 2
2 o
45 484 | A-A1-S44-W45-U 2700 After S-200-30 14.27 | 5.56 U Aug 10, 2023 14.82 13.56 0.00
45 484 | A-A1-S45-W45-D 2700 After S-200-30 14.27 | 5.56 D Aug 10, 2023 13.88 13.66 0.00
45 484 | A-A1-S45-W45-W 2700 After S-200-30 14.27 | 5.56 T\II:VM Dec 11, 2023 12.71 2.06
46 495 | A-A1-S45-W46-U 2500 After S-200-32 14.27 | 5.56 U Aug 10, 2023 14.21 14.11 0.00
46 495 |[A-A1-S46-W46-D 2500 After S-200-32 14.27 | 5.56 D Aug 10, 2023 13.79 14.44 0.00
46 495 | A-A1-S46-W46-W 2500 After S-200-32 14.27 | 5.56 T\II=VM Dec 11, 2023 12.87 1.84
47 506 |A-A1-S46-W47-U 500 After S-200-34 14.27 | 5.56 U Aug 10, 2023 13.92 14.39 0.00
47 506 |A-A1-S47-W47-D 500 After S-200-34 14.27 | 5.56 D Aug 10, 2023 14.21 14.44 0.00
47 506 | A-A1-S47-W47-W 500 After S-200-34 14.27 | 5.56 T\II:VM Dec 11, 2023 12.24 2.67
48 517 | A-A1-S47-W48-U 2600 After S-200-35 14.27 | 5.56 U Aug 10, 2023 13.94 15.29 0.00
48 517 | A-A1-S48-W48-D 2600 After S-200-35 14.27 | 5.56 D Aug 10, 2023 14.58 14.44 0.00
48 517 | A-A1-S48-W48-W 2600 After S-200-35 14.27 | 5.56 T\II=VM Dec 11, 2023 12.79 1.95
49 528 | A-A1-S48-W49-U 1500 After C-200-01 14.27 | 5.56 U Aug 10, 2023 14.38 14.39 0.00
49 528 | A-A1-S49-W49-D 1500 After C-200-01 14.27 | 5.56 D Aug 10, 2023 14.11 14.28 0.00
49 528 | A-A1-S49-W49-W 1500 After C-200-01 14.27 | 5.56 T\II:VM Dec 11, 2023 12.87 1.84
50 539 | A-A1-S49-W50-U 500 After Under Ground | 14.27 | 5.56 U Aug 10, 2023 14.60 13.57 0.00
50 539 |A-A1-S50-W50-D 500 After Under Ground | 14.27 | 5.56 D Aug 10, 2023 14.96 14.86 0.00
50 539 | A-A1-S50-W50-W 500 After Under Ground | 14.27 | 5.56 T\II=VM Dec 12, 2023 13.10 1.54
51 550 |A-A1-S50-W51-U 1500 After Under Ground | 14.27 | 5.56 U Aug 10, 2023 15.13 14.82 0.00
51 550 |A-A1-S51-W51-D 1500 After Under Ground | 14.27 | 5.56 D Aug 10, 2023 14.18 13.89 0.00
51 550 |[A-A1-S51-W51-W 1500 After Under Ground | 14.27 | 5.56 T\II=VM Dec 12, 2023 13.65 0.81




PS1/M

FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-6-NTMHWA-P-W Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HWA No. of section (sections): 1 2nd Inspection date: Dec 11, 2023 (7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: w Waterflood Total spool (spools): 75 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
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52 561 | A-A1-S51-W52-U 1200 After S-NTM-H14 | 14.27 | 5.56 U Aug 10, 2023 14.94 14.12 0.00
52 561 |A-A1-S52-W52-D 1200 After S-NTM-H14 | 14.27 | 5.56 D Aug 10, 2023 14.27 15.56 0.00
52 561 | A-A1-S52-W52-W 1200 After S-NTM-H14 | 14.27 | 5.56 T\II=VM Dec 12, 2023 13.65 0.81
53 572 | A-A1-S52-W53-U 1200 Before S-NTM-H12 | 14.27 | 5.56 U Aug 10, 2023 13.84 14.39 0.00
53 572 | A-A1-S53-W53-D 1200 Before S-NTM-H12 | 14.27 | 5.56 D Aug 10, 2023 14.39 14.43 0.00
53 572 | A-A1-S53-W53-W 1200 Before S-NTM-H12 | 14.27 | 5.56 T\II=VM Dec 12, 2023 12.55 2.26
54 583 | A-A1-S53-W54-U 2150 Before S-NTM-H11 | 14.27 | 5.56 U Aug 10, 2023 14.54 14.06 0.00
54 583 | A-A1-S54-W54-D 2150 Before S-NTM-H11 | 14.27 | 5.56 D Aug 10, 2023 13.70 13.59 0.00
54 583 | A-A1-S54-W54-W 2150 Before S-NTM-H11 | 14.27 | 5.56 T\II=VM Dec 12, 2023 13.19 1.42
55 594 | A-A1-S54-W55-U 2200 Before S-NTM-HO09 | 14.27 | 5.56 U Aug 10, 2023 14.93 13.50 0.00
55 594 | A-A1-S55-W55-D 2200 Before S-NTM-HO09 | 14.27 | 5.56 D Aug 10, 2023 13.70 14.24 0.00
55 594 | A-A1-S55-W55-W 2200 Before S-NTM-HO09 | 14.27 | 5.56 T\II=VM Dec 12, 2023 12.64 214
56 605 |A-A1-S55-W56-U 2450 Before S-NTM-HO7 | 14.27 | 5.56 U Aug 10, 2023 14.86 14.68 0.00
56 605 |A-A1-S56-W56-D 2450 Before S-NTM-HO7 | 14.27 | 5.56 D Aug 10, 2023 14.76 13.79 0.00
56 605 | A-A1-S56-W56-W 2450 Before S-NTM-HO7 | 14.27 | 5.56 T\II=VM Dec 12, 2023 12.47 2.36
57 616 |A-A1-S56-W57-U 2600 After S-NTM-HO6 | 14.27 | 5.56 U Aug 10, 2023 14.78 14.18 0.00
57 616 | A-A1-S57-W57-D 2600 After S-NTM-HO06 | 14.27 | 5.56 D Aug 10, 2023 14.56 14.41 0.00
57 616 | A-A1-S57-W57-W 2600 After S-NTM-HO6 | 14.27 | 5.56 T\II=VM Dec 12, 2023 12.18 2.74
58 627 | A-A1-S57-W58-U 5400 After S-NTM-HO06 | 14.27 | 5.56 U Aug 10, 2023 14.79 14.32 0.00
58 627 | A-A1-S58-W58-D 5400 After S-NTM-HO06 | 14.27 | 5.56 D Aug 10, 2023 13.88 14.22 0.00
58 627 | A-A1-S58-W58-W 5400 After S-NTM-HO06 | 14.27 | 5.56 T\II=VM Dec 12, 2023 13.19 1.42




PS1/M
4 FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-6-NTMHWA-P-W Total length (m): 700 Installation date: Mar 09, 2023 |[Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HWA No. of section (sections): 1 2nd Inspection date: Dec 11, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: w Waterflood Total spool (spools): 75 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
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59 638 | A-A1-S58-W59-U 2800 Before W.60 14.27 | 5.56 U Aug 10, 2023 14.21 14.55 0.00
59 638 | A-A1-S59-W59-D 2800 Before W.60 14.27 | 5.56 D Aug 10, 2023 15.00 14.85 0.00
59 638 | A-A1-S59-W59-W 2800 Before W.60 14.27 | 5.56 T\II=VM Dec 12, 2023 13.01 1.65
60 649 | A-A1-S59-W60-U 100 Before Flange 14.27 | 5.56 U Aug 10, 2023 14.42 13.96 0.00
60 649 | A-A1-S60-W60-D 100 Before Flange 14.27 | 5.56 D Aug 10, 2023 15.73 16.04 0.00
60 649 | A-A1-S60-W60-W 100 Before Flange 14.27 | 5.56 T\II=VM Dec 12, 2023 12.82 1.90
61 660 |A-A1-S60-W61-U 100 After Flange 14.27 | 5.56 U
61 660 |A-A1-S61-W61-D 100 After Flange 14.27 | 5.56 D Aug 10, 2023 15.01 15.12 0.00
61 660 |A-A1-S61-W61-W 100 After Flange 14.27 | 5.56 T\II:VM Dec 12, 2023 13.65 0.81
62 671 | A-A1-S61-W62-U 300 Before Flange 14.27 | 5.56 U Aug 10, 2023 14.20 14.97 0.00
62 671 | A-A1-S62-W62-D 300 Before Flange 14.27 | 5.56 D Aug 10, 2023 21.11 23.33 0.00
62 671 | A-A1-S62-W62-W 300 Before Flange 14.27 | 5.56 T\II=VM Dec 12, 2023 12.92 1.77 4.15
63 682 |A-A1-S62-W63-U 100 Before Flange 14.27 | 5.56 U Aug 10, 2023 20.41 23.72 0.00
63 682 |A-A1-S63-W63-D 100 Before Flange 14.27 | 5.56 D
63 682 | A-A1-S63-W63-W 100 Before Flange 14.27 | 5.56 T\II:VM Dec 12, 2023 14.77 -0.66
64 693 | A-A1-S63-W64-U 300 After W63 14.27 | 5.56 U
64 693 | A-A1-S64-W64-D 300 After W63 14.27 | 5.56 D
64 693 | A-A1-S64-W64-W 300 After W63 14.27 | 5.56 T\II=VM Dec 12, 2023 14.66 -0.51
65 704 | A-A1-S64-W65-U 300 After W64 14.27 | 5.56 U
65 704 | A-A1-S65-W65-D 300 After W64 14.27 | 5.56 D
65 704 | A-A1-S65-W65-W 300 After W64 14.27 | 5.56 T\II:VM Dec 12, 2023 14.29 -0.03




PS1/M
4 FLOWLINE THICKNESS REPORT INSPECTION
PTTEP
Tag No.: S1-NTMA-NTMH-6-NTMHWA-P-W Total length (m): 700 Installation date: Mar 09, 2023 |Service life (yrs): 0.90
Pipe size (in): 6 % Inspection: 100 1st Inspection date:  Aug 10, 2023 |6th Inspection date:
Flowline No.: NTM-HWA No. of section (sections): 1 2nd Inspection date: Dec 11, 2023 |7th Inspection date:
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date: 8th Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date: 9th Inspection date:
Service: w Waterflood Total spool (spools): 75 5th Inspection date: 10th Inspection
THICKNESS MEASUREMENT RESULT
2 ) Previous Last
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66 715 | A-A1-S65-W66-U 200 After W65 14.27 | 5.56 U
66 715 | A-A1-S66-W66-D 200 After W65 14.27 | 5.56 D
66 715 | A-A1-S66-W66-W 200 After W65 14.27 | 5.56 T\II=VM Dec 12, 2023 12.92 1.77 4.15
67 726 | A-A1-S66-W67-U 300 After W66 14.27 | 5.56 U
67 726 | A-A1-S67-W67-D 300 After W66 14.27 | 5.56 D
67 726 | A-A1-S67-W67-W 300 After W66 14.27 | 5.56 T\II=VM Dec 12, 2023 13.47 1.05
68 737 | A-A1-S67-W68-U 300 After W67 14.27 | 5.56 U
68 737 | A-A1-S68-W68-D 300 After W67 14.27 | 5.56 D
68 737 | A-A1-S68-W68-W 300 After W67 14.27 | 5.56 T\II=VM Dec 12, 2023 13.93 0.45
69 748 | A-A1-S68-W69-U 100 Before Flange 14.27 | 5.56 U
69 748 | A-A1-S69-W69-D 100 Before Flange 14.27 | 5.56 D
69 748 | A-A1-S69-W69-W 100 Before Flange 14.27 | 5.56 T\II=VM Dec 12, 2023 14.20 0.09
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PS1/M
4 FLOWLINE THICKNESS REPORT
PTTEP TEAM
Tag No.: S1-NTMA-NTMH-6-NTMHWA-P-W [ Total length (m): 700 Installation date: Mar 09, 2023
Pipe size (in): 6 % Inspection: 100 1st Inspection date: Aug 10, 2023
Flowline No.: NTM-HWA No. of section (sections): 1 2nd Inspection date: Dec 11, 2023
From-To: NTM-A NTM-H Length of section (m): 700 3rd Inspection date:
Process: P Process Length of subsection (m): 700 4th Inspection date:
Service: w Waterflood Total spool (spools): 75 5th Inspection date::
THICKNESS MEASUREMENT RESULT
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PS1/M

FLOWLINE VISUAL INSPECTION REPORT INSPECTION
PTTEP TEAM
Inspection date:  Dec 11, 2023 Damage mechanism: Int-Corrosion Severity:
Line No: NTM-HWA Main component : _ Reporting by : _

Anomaly point: CML no.A-A1-S33-W33-W WO number : 500451579

Reporting date : 12/23/2023 8:37:59 AM

Finding

- At weld no.W33 of NTM-HWA 6" During a water flowline inspection, it was
discovered that the low reading thickness indicated significant slightly internal
corrosion,which PWC was detected by TFM Technique with high corrosion rate at
weld metal loss on root weld on this period.

The minimum remaining thickness at CML no.A-A1-S33-W33-W is 9.32 mm. with
SCR 6.52 mm./yr. & RL is 0.58 yr.(Susceptible to PWC corrosion at weld joint by
TFM Technique)

Recommendation

- Plan for 1st/CI monitoring. Within 3 months to verify next corrosion rate, monitoring
thickness on entire flowline at low reading thickness as show significant internal
corrosion at weld is lower than 11.00 mm.(Mar-24)Gathering inspection data

- The design pressure and typical maximum operating pressure for water transfer
flowlines shall not be more than 2,000 PSI.

Inspected by:

API Inspector reviewed by:

PTTEP Leader reviewed:

Date:
Date: Dec 25, 2023
Date: Feb 02, 2024
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PS1/M

FLOWLINE P&ID INSPECTION

TEAM

P&ID DRAWING

Inspected by:

PTTEP Leader reviewed:

Feb 02, 2024
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PS1/M

FLOWLINE P&ID INSPECTION

TEAM

P&ID DRAWING

Inspected by:

API Inspector reviewed by:
PTTEP Leader reviewed:
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PS1/M
FLOWLINE MAWP REPORT
PTTEP TEAM
FLOWLINE MAWP
Tag number: S1-NTMA-NTMH-6-NTMHWA-P-W Report number: FL-6-NTM-HWA-W-2023-01
Line number: NTM-HWA Inspection date: Aug 10, 2023
Location: From-To NTM-A NTM-H Inservice date: Mar 09, 2023
P&ID number: NTM-H-1-08-003C & NTM-A-1-08-045C  |API Classification: 2
Piping group: Process API MII (yrs):
Service description: Waterflood WO number: 500491952
CML name: A-A1-S33-W33-W
Sub distance: 0 MAWP = 2thS
Inspection date: Dec 11, 2023
ta: Minimum Actual Thickness 9.32 mm 0.37 inch
D: Outside Diameter 168.28 mm 6.63 inch
F: Design Factor 0.72 0.72
Sy: Specific Minimum Yield Stress (SMYS) 2895.80 barg 42000.00 psig
E: Longitudinal Weld Joint Efficiency 1.00 1.00
CR: Maximum corrosion rate 6.52 mmlyr 0.26 inlyr
Piping inspection interval 0.25 years 3.00 months
t: ta-2(CR x Interval) 6.06 mm 0.24 inch
MAWRP: Maximum allowable working pressure m barg 2177.57 [oHle]
on next inspection interval requirement.
Derating pressure recommended barg psig
tretired after pressure derating mm inch
RL after pressure derating _years _ months

Conclusion

- NTM-HWA 6" During a water flowline inspection as follow S1 Flowline water disposal integrity campaign, it was discovered that the
low reading thickness indicated significant severe internal corrosion,which PWC was detected by TFM Technique with high corrosion
rate at weld metal loss on root weld on this inspection time.

The minimum remaining thickness at CML no.A-A1-S33-W33-W is 9.32 mm. with SCR 6.52 mm./yr & RL is 0.58 yr.(Susceptible to
PWC corrosion at weld joint by TFM Technique)

Recommendation

- Plan for 1st/CI monitoring. Within 3 months to verify next corrosion rate, monitoring thickness on entire flowline at low reading
thickness as show significant internal corrosion at weld is lower than 11.00 mm.(Mar-24)Gathering inspection data

- The design pressure and typical maximum operating pressure for water transfer flowlines shall not be more than 2,000 PSI.
Note: As follow S1 Flowline water disposal integrity campaign.

Inspected by: Date: Dec 11, 2023
API Inspector reviewed by: Date: Dec 25, 2023
PTTEP Leader reviewed: Date: Feb 02, 2024



Tumcve
Rectangle


ﬂ’]ﬂNu’Jﬂﬁ 27
Spill Management Plan



PTTEP
PTT Exploration and Production Public Company Limited

Spill Management Plan

Document Number: 12146-PDR-SSHE-501/03-R03
March 2023



PTTEP Spil Management Plan 12146-PDR-SSHE-501/03-R03

Approval Register

Document Subject Spill Management Plan
Document Number 12146-PDR-SSHE-501/03-R03
Document Owner Environment Management Department (CEN)

Prepared by (Engineer, Environment)

Effective Date March 2023

Review

Name Signature Date

Document Custodian

Manager, Operational Environment 16-Mar-2023

Section

Document Reviewer

VP, Safety Management 17-Mar-2023

Department

VP, Process Safety and Assurance 17-Mar-2023

Department

18-Mar-2023
Team Leader, SSHE

Approval

Name Signature Date

Document Owner

VP, Environment Management 17-Mar-2023

Department

Document Approval

SVP, Safety, Security, Health and
Environment Division

21-Mar-2023

This document shall be reviewed every 5 years from the date of approval or revised earlier if necessary.

March 2023, Revision 3 Company Confidential - Uncontrolled When Printed Page B


Tumcve
Rectangle

Tumcve
Rectangle

Tumcve
Rectangle

Tumcve
Rectangle

Tumcve
Rectangle

Tumcve
Rectangle

Tumcve
Rectangle

Tumcve
Rectangle

Tumcve
Rectangle


PTTEP Spil Management Plan 12146-PDR-SSHE-501/03-R03
Revision History
Rev. Description of Revision Authorized Effective
by Date
0 New CSH December
2011
1 e Add list of approved dispersants in Thailand TSH December
e Add request form of dispersant application for approval 2016
in Thailand
e Add Tier2 Equipment Stockpile
e Update Role & Responsibility of Corporate and asset
during exploration drilling phase
e Update Role & Responsibility of Corporate and asset
during production drilling phase
o Update Role & Responsibility of Corporate and asset for
Tier 2 & 3 Equipment Request
e Update Tier 2 and Tier 3 Communication Flow and
appendices
2 e Add summary of spill management team leader CSH March
e Add minimum requirements of Asset Spill Response Plan 2018
preparation, response techniques, consequence
analysis, training, and exercise
e Add list of Spill Response Equipment under PTTEP and
the alliances
o Update document title and contents reorganization.
e Update contact number of Thailand and International
Authority and Organization
3 e Added additional information about spill management for CSH March
newly acquired asset, tool for self-assessment of spill 2023
capability, and example of Thai Offshore Qil Spill Crisis
Response Plan in Appendix A.
o Clarified spill response responsibility for all E&P phases.
e Updated content reorganization, SIMA tool, IESG
response resources and request form, tier 3 resources
mobilization, and spill exercise to align with international
guideline.

March 2023, Revision 3 Company Confidential - Uncontrolled When Printed Page C



PT T EP Spill Management Plan 12146-PDR-SSHE-501/03-R03

TABLE OF CONTENTS

INTRODUGCTION ...t e e e e s e e e e sme e e e mee e s emaeeeanneens 1
T.0  PURPOSE ... e e s e e e e e s emae e enneeae 1
2.0 SCOPE ... e 1
3.0 DEFINITIONS AND ACRONYMS ... .o e e e 1
3.1 TERMS AND DEFINITIONS ... .o e e 1
3.2 ACRONYMS ettt 1
REQUIREMENTS ...t r e s e e 2
4.0 SPILL MANAGEMENT ... ..o e s s s e 2
ROLES AND RESPONSIBILITIES ..o 16
REFERENGCES ...t 17
APPENDICES ... s e e e e 18

APPENDIX A: EXAMPLE OF THAILAND OFFSHORE OIL SPILL CRISIS RESPONSE PLAN .... 18
APPENDIX B: EXTERNAL NOTIFICATION OF SPILL INCIDENT IN THAILAND ........cccccociinne. 19
APPENDIX C: NATIONAL AND INTERNATIONAL AUTHORITIES AND ORGANIZATION

CONTACT LIST .o e r e s e neeneas 20
APPENDIX D: RECOMMENDED STRUCTURE OF ASSET SPILL RESPONSE PLAN................ 21
APPENDIX E: LIST OF RESPONSE TECHNIQUES ..., 27

APPENDIX F: REQUEST FORM FOR APPROVAL OF DISPERSANT APPLICATION IN

THAILAND . e e s e e ee e e s e e e e e e s eme e e s emneeeenneeanneans 33
APPENDIX G: LIST OF APPROVED DISPERSANTS FOR THAILAND ASSETS ..o, 34
APPENDIX H: IESG OIL SPILL RESPONSE RESOURCES REQUEST FORM .........ccccociiienen. 37
APPENDIX I: LIST OF IESG RESOURCES ... ..o 39

APPENDIX J: ESTIMATED MOBILIZATION TIME TO THAILAND OFFSHORE ASSET FOR
NATIONAL ASSISTANCE FROM THE NEAREST IESG SITE ......cccooiiiiiiieeceee e 41

APPENDIX K: LIST OF PTTEP AUTHORIZED PERSONNEL FOR OSRL ACTIVATION (AS OF

JANUARY 2023).... ettt e st see e s e e et e s e e e e n e e r e reeneas 42
APPENDIX L: IESG OIL SPILL RESPONSE RESOURCES REQUEST FORM.........cccccevviennnn 44
APPENDIX M: PTT GROUP MOBILIZATION AUTHORIZATION FORM ......cccooiiiiiiiiiieiee, 46
APPENDIX N: OSRL NOTIFICATION AND MOBILIZATION PROCEDURE ...........ccocoiiiiiie 47
APPENDIX O: OSRL NOTIFICATION FORM ... 48

March 2023, Revision 3 Company Confidential - Uncontrolled When Printed Page D



PTTEP Spill Management Plan 12146-PDR-SSHE-501/03-R03

Table of Contents (continue)

APPENDIX P: OSRL MOBILIZATION AUTHORIZATION FORM .....c.coiiiiiiiiiiiie e 50

APPENDIX Q: ESTIMATED MOBILIZATION AND FLIGHT TIME FOR OSRL’S AERIAL
DISPERSANT CAPABILITY ..o 51

APPENDIX R: SPILL CAPABILITY ASSESSMENT CHECKLIST .....c.oooiiiiiiiieieeee e 52

March 2023, Revision 3 Company Confidential - Uncontrolled When Printed Page E



PTTEP Spill Management Plan 12146-PDR-SSHE-501/03-R03

INTRODUCTION

1.0 PURPOSE

The Spill Management Plan is developed to outline the preparation of response actions and
resources needed for an spill incident. The necessary response actions include the following as a
minimum; the requirements of the Asset Spill Response Plan preparation, the response organization
and protocol, the notification and interface between PTTEP Headquarters and assets and/or the
external agencies including government agencies and other related organizations, resources
preparation, including capability assessment and document review and update. This plan guides
PTTEP assets for preparation and implementation of an effective spill response.

The Asset Spill Response Plan discussed in this document is intended to include not only the
operating asset spill response plan, but also the support functions, i.e. seismic, drilling exploration
and drilling production response plan. In some cases, bridging documents from contractors who
provide the main activities to PTTEP (i.e. seismic and drilling) are required in order to establish the
interface between these organizations as well as ensuring the alignment and prompt response.

2.0 SCOPE

This plan applies to all PTTEP assets and support functions in preparation and implementation of
the effective spill response in all activities of Exploration and Production (E&P) Phases, i.e. seismic
exploration, exploration and production drilling, production and decommissioning activities, including
the storage, offloading and logistics support.

Compliance with the requirements described in this plan is mandated for all PTTEP assets and their
subsidiaries. In the countries where local regulations exist, this plan shall be read and implemented
in conjunction with all relevant regulations or adopted as a minimum requirement if this plan is more
stringent than the regulatory requirements. Where PTTEP is a joint venture partner or joint operator
under PTTEP operational or financial control, compliance with this document is also mandated where
PTTEP has legal obligations on the spill response and management, unless otherwise specified in
the operational agreement.

3.0 DEFINITIONS AND ACRONYMS

3.1 TERMS AND DEFINITIONS

All terms and definitions in this document can be reached at SSHE Intranet > SSHE MS > SSHE
Terms and Definitions.

3.2 ACRONYMS

All acronyms in this document are available at SSHE Intranet > SSHE MS > SSHE Acronym.

March 2023, Revision 3 Company Confidential - Uncontrolled When Printed Page 1 of 53
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REQUIREMENTS

4.0 SPILL MANAGEMENT

Generally, spill management in the oil and gas exploration and production business is classified
based on the 3-tiered response system in accordance with the IPIECA-IOGP good practice guide
related to oil spill preparedness and response.

Activation of each tier response and management team is based on the capability of response
resources as defined below:

e Tier 1: Asset capability necessary to handle local spill and/or initial response
e Tier 2: Local and National capability to supplement a tier 1 response

e Tier 3: Global and International capability required due to scale, complexities, and/or
global potential impact

Classification of tier responses shall follow the SSHE Risk Management Standard (11038-STD-
SSHE-401), Emergency and Crisis Management Standard (11038-STD-SSHE-501), and PTTEP
Incident Management Standard (11038-STD-SSHE-601) for more details and definition of severity
or impact to people, environment, asset, and reputation as well as incident management and
reporting protocol.

41 SPILL MANAGEMENT ORGANIZATION

4.1.1 PTTEP 3-Tier Response

Figure 1 shows the 3-tier spill response organization as well as necessary internal and external
resources. Tier 1 response requires internal resources whereas tier 2 and 3 responses require
national and international resources, respectively. Members of each tier response team shall refer to
the Emergency and Crisis Management Standard (11038-STD-SSHE-501).
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Tier 1

PTTEP

Crisis Management Team
(CMT)

CEO
CMT Leader

* All EVPs

* SVP, SSHE

* SVP, Legal

* VP, Corporate Communication
* VP, Risk Management

* Crisis Response Team

» Other Support Teams

Emergency Management Team

(EMT)

SVP Affected Asset

Incident Commander (IC)

» Corporate Communication Team

* Relative Response Team

* SSHE

* Production

« Logistic Marine and Aviation

o IT

* Technical and Other Support Teams,
e.g. Drilling, Well Engineering, Sales &
Commercials, Construction, etc.

Asset Emergency Response

Team (ERT)

Field Manager
On-Scene Commander (OSC)

* Intervention Team Fire Fighting and Oil
Spill Response

* Logistic/ Marine

* Shutdown Team

» Medical Team

* Other Support Team(s)

External

Global or International
Resources

* Multi-national governments (Trans-
boundary areas)
* Spill-related International
organization/committee
* International mutual aid agreement
* Private spill response
organization (on-call)
+ Concerned Authorities

Local or National Resources

+ National governments

* Spill-related national
organization/committee

* Local mutual aid agreement

* Private spill response
organization (on-call)

» Concerned Authorities

Figure 1: Tier Response Organization and Resources

In case that Thailand offshore oil spill response is escalated to tier 3, the Crisis Management Team

(CMT) shall be activated. The example of Oil Spill Crisis Response Plan (CRP) as presented in

Appendix A can be referred to as guidance. For production assets under a Production Sharing

Contract (PSC) scheme, linkage of emergency and crisis management organization between PTTEP

and government agencies shall be defined and established.
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4.1.2 Spill Response and Management Team Duty

The authorized persons of E&P activities in each phase are different which results in different
designated persons of spill response and management team leaders of each tier response as
summarized in Table 1. Although the team leader is different, the team member of each Tier at each
phase is commonly the same, except for the technical support, as listed in 3.1.1 in which their specific
duties shall be described in the Asset Spill Response Plan. The technical support can be requested
from each relevant discipline subject to the incident description.

Table 1: Summary of Team Leaders

Spill Management Team Leader of each E&P Phases
Team Leader Seismic Drilling Drilling .
. . . Production
Exploration Exploration Production
<Spill on rig>
VP under Drilling Supervisor (DSV)
Tier 1: O Geosciences,
ier 1: On-scene i
Subsurface, <Spill to sea> Field Manager
Commander )
and Exploration Drilling
Division Supervisor Field Manager
(DSV)
Tier 2: Incident SVP of affected asset (Thailand)
Commander Asset Country Manager (Overseas)
Tier 3: CMT Leader CEO or Designated Top Management
. Field manager of
VP/ Field manager of
affected asset/ VP of affected asset
affected asset L
Technical Support Drilling Contractor
Depends on incident situation and shall be requested from the affected
asset

4.2 SPILL NOTIFICATION PROCESS

Initial internal and external notification of spill incidents shall follow the protocol and reporting
requirements as determined in the Incident Management Standard (11038-STD-SSHE-601-R07)
which covers the reporting channel, period, and organization to be notified within PTTEP and
externally to the government agencies both for Thailand and International assets. External
notification of spill incidents which have occurred within Thailand jurisdiction is summarized in
Appendix B. Contact numbers of Thailand and International authorities and organization are provided
in Appendix C.
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For Thailand assets, the need of a National Oil Spill Response Plan activation shall be discussed
during the initial notification to government agencies. Certain information shall be provided to the
government agencies, e.g. estimated spill volume, sensitive environmental resources and facilities,
other potential risks, etc.

It is the responsibility of the International assets to determine the in-country notification process of all
internal and external communications for all tiers of spill incidents, including communication with
PTTEP headquarters. The communication protocol shall be documented in the asset Spill Response
Plan. The protocol shall include the communication channel to the authorities, notification timelines
to the authorities, and the responsible person who is authorized to initiate the communication. The
contact numbers of authorities in each operating country shall be provided and kept up to date in the
asset Spill Response Plan.

For any updated situation to external media and relatives, refer to the Crisis Communication
Guideline (12145-GDL-004) under Branding Communications and Knowledge Intelligence Division
(CBK).

4.3 SPILL RESPONSE RESOURCES

Spill response resources in this plan, are defined as spill response and management plan and other
supporting documentation, trained personnel, and sufficient equipment and supplies which may
come from local, regional, or international sources in accordance with 3-tier classification. These
resources shall be identified in the Asset Spill Response Plan based on their operational risk
assessment results, e.g. by conducting spill capability assessment, etc., regulatory requirements,
international convention, e.g. MARPOL, etc., hydrocarbon amount and characteristic, nearby
sensitive areas and supporting facilities, and planning scenarios.

The agreement or spill response organization for spill response resources at each asset and tier
response is recommended to be prepared in advance to ensure the availability of the resources when
spill incident has occurred.

4.3.1 Asset Spill Response Plan Preparation

PTTEP assets shall prepare and implement asset Spill Response Plans and supporting
documentation. The Asset Spill Response Plan shall be scoped and scaled according to the type of
operation undertaken, the level of risk associated with the operations, and assurance of compliance
with applicable local and national regulations. Asset Spill Response Plan shall include the necessary
information which assist assets to identify and specify the key processes and resources that are
crucial to respond to the spill incidents, both for the initial and subsequent stages. PTTEP assets can
develop their own plan, either integration with Asset Emergency Response Plan or separately, by
following the requirements stated below. A recommended structure of the Asset Spill Response Plan
is listed in Appendix D.

The Asset Spill Response Plan shall comply with the National Qil Spill Response Plan of the country
of operation as well as relevant PTTEP standards and procedures. Each of asset’'s Spill Response
Plans shall be reviewed by Corporate SSHE Division for advice and alignment with this plan and
other compulsory documents.
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4.3.2 Spill Scenario Consequence Analysis

Based upon the risk assessment results, the asset shall identify potential spill scenarios and
documents in the asset Spill Response Plan, then the detailed consequence analysis shall be
conducted to confirm consequences from the spill and identify resources at risk which include
environmental and socio-economic resources that could be affected, and assess the degree of
sensitivity of those resources, as well as impact mitigation and minimization measures, specifically for:

e Worst credible case of spill scenario(s) for oil type(s) that potentially have a significant
contribution to the risk (high likelihood, high potential discharge volume or low likelihood
but high severity)

e Any additional potential spill scenarios that generate essential planning factors.

Criteria for justification are referred to in the SSHE Risk Management Standard (11038-STD-SSHE-
401).

4.3.2.1 Spill Trajectory Model

The objective of numerical simulation of spill fate and trajectory is to estimate the physical changes
which spilled oil undergoes especially offshore or on open waters (i.e. the weathering processes
which include evaporation, spreading, natural dispersion, emulsification, and shoreline stranding)
and its potential pathways, travel times, surface distribution and associated volumes under the
prevailing climate.

The spill trajectory model shall be developed based on the risk assessment results to provide the
area of impact or consequence for consideration in the environmental and socio-economic severity
and to guide decisions for a suitable response strategy.

Examples of 2 types of spill trajectory modelling output are shown in Figure 2:

e Stochastic models primarily are used for contingency planning purposes which apply
historical wind and current conditions to simulate multiple spill trajectories that together
give a statistical output

e Deterministic models typically are used in both response and contingency planning
scenarios, which utilize a single set of wind and current conditions (for example the most
probable) to simulate a single spill trajectory
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Example of stochastic modelling output
(IPIECA-IOGP Good Practice Guide)

(il Spill Contingency and Respanse) Madel

Source: SINTEF, u;i;:g the OSCAR

This image of a statistical analysis of multiple
trajectories predicts the probability of where
water surface oiling might occur based on a 10-
day simulation using a dataset of historical

Example of deterministic modelling output
(At A Glance — NOPSEMA Qil Spill Modelling)

This image shows a single trajectory simulation
using one input set of hydrodynamic and wind
conditions. It depicts the absolute mass and
relative probability of the spilled oil.

hydrodynamic and wind conditions.

Figure 2: Example of Spill Modelling Output

4.3.2.2 Sensitivity Mapping

Once asset has identified the spill scenario, the trajectory of the oil, and how it behaves in the
environment, it is necessary to identify and characterize relevant sensitive resources and receptors
within the influence area.

Mapping of ecological and socio-economic resources allows the identification of those which may lie
in the trajectory of spill. Mapping shall be performed within the influence area of the potential spill.
The IPIECA/IMO/IOGP Good Practice Guidance on Sensitivity Mapping for Oil Spill Response
(Revision 2016) provides examples of mapping both ecological and socio-economic resources.
Environmental impact assessments and monitoring data can provide valuable input to the mapping
of resources and sensitive receptors. With confidential agreement, operators within the same area
are encouraged to share information on ecological and socio-economic resources to secure efficient
mapping and consistent input.

The assessment of potential consequences is recommended to be made for time periods (i.e.
monthly, seasonal or yearly) as relevant for the activity or operation that is posing the risk. It is also
recommended that a full year field activity at least should have a seasonal resolution in the
consequence assessment as this can provide important information and input to risk management
and advice on risk reducing measures for time-limited operations.
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The available information such as the Environmental Sensitivity Index (ESI), Environmental
Sensitivity Maps (ESM), etc. can be accessed from published sources or national database or
equivalent. The sensitivity map from the environmental impact assessment report can be partially
applied.

4.3.3 Response Strategy Development

Following the identification of sensitive resources and priority protection sites, PTTEP assets shall
identify the appropriate response strategies, which are comprised of viable response techniques
which can adequately mitigate the impact and consequences of each oil spill scenario.

A response strategy can consist of a single response technique or a combination of techniques.
A list of the response techniques and its requirements are listed in Appendix E. The response strategy
should be established in consultation with the relevant authorities and stakeholders, with
consideration given to Spill Impact Mitigation Assessment (SIMA).

4.3.3.1 Spill Impact Mitigation Assessment (SIMA)

When considering the suitable response technique, the SIMA shall be considered to determine the
best response options that are the most effective, feasible and will minimize the impact from the
selected planning scenario on the environment and the community including ecological, socio-
economic, and cultural aspects. As such, the Asset Spill Response Plan shall document the following
information as shown in Figure 3 when selecting the response option.

Evaluate Data Predict Outcomes

Collect information on Review previous spill
the physical case histories and
characteristics and experimental results

environmental which are relevant to
resources of the area the area, and to
response options
which could possibly
be used

Figure 3: Steps of Net Environmental Benefit Analysis (NEBA)

Assets shall ensure that the response priorities selected are aligned with the national or regional
register of priority areas. Where different protection priority ranking is assigned to a specific resource
compared to these national or regional register, justifications for the difference is to be specified.

It is important to note that the SIMA process is generally applicable to larger or higher consequence
oil spill scenarios where multiple spill response options are being considered. It is not value-added
to conduct SIMA for smaller, lower consequence spills where only one or two response options are
contemplated or feasible.
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4.3.4 Spill Response Resources

4.3.4.1 Tier 1 - Asset Resources

PTTEP Assets shall provide and ensure the availability of spill response resources on each location
as identified in their planning scenario. The identification of necessary spill response resources shall
be documented in the asset Spill Response Plan. Asset representative shall ensure the readiness of
the Asset Spill Response Plan and the sufficient equipment and resources for combating spill up to
a Tier 1. A preventive maintenance plan of spill response equipment shall be established and
followed for prompt spill response. Asset ERT members shall be trained to promptly respond and
become familiar with all available spill response equipment.

For seismic exploration, the spill response equipment and services from reliable local contractors is
recommended to prepare by Geosciences, Subsurface, and Exploration Division under the advisory
guidance of the Corporate SSHE Division.

For drilling exploration and production, the drilling contractor shall provide on-site spill response
equipment and personnel as per their contract agreement to ensure that tier 1 can be handled. Drilling
contractor is responsible for any spills occurring within the boundary of the rig itself, while Corporate
SSHE and assets are responsible for the spills reaching the environment for drilling exploration and
production respectively.

In case dispersant application is required for Thailand assets, it is the asset’s responsibility to request
the approval from the Pollution Control Department (PCD) before use when the water depth is less
than 10 meters referred from Nation Oil Spill Plan. The request form for approval of dispersant
application in Thailand and list of approved dispersants for Thailand assets is provided in Appendix
F and G, respectively. To expedite the approval period, the completeness of information and
appropriate volume of dispersant application filled in the form shall be provided. In general, the
consideration result would be sent to the requestor within 5 hours after submitting the request to
PCD. For the International assets, this process could be different which may require the different
approval process to comply with local regulations as well as any prohibition of using some dispersant
in some country.

In case the incident reaches tier 2 and 3, the Corporate SSHE Division will be responsible for
dispersant application approval process.

4.3.4.2 Tier 2 — Local and National Resources
Thailand Asset

Corporate SSHE Division shall provide and seek other available equipment and resources to support
asset spill response including all E&P phases. These resources, i.e. equipment, personnel, and
logistic support, specified in the following documents, but not limited to, shall be included in asset
Spill Response Plan.

e Onshore Operating Asset: Local contract availability, National level regulators or
agencies and National QOil Spill Response Organizations (OSROs)

March 2023, Revision 3 Company Confidential - Uncontrolled When Printed Page 9 of 53



PT T EP Spill Management Plan 12146-PDR-SSHE-501/03-R03

e Offshore Operating Asset: Nearby operators, regional operators, national level
regulators or agencies and National Oil Spill Response Organizations (OSROs)

Pre-arrangement or exercises to test the mobilization is highly recommended to conduct by asset to
ensure the availability and validity of Tier 2 resources and secure spill response support.

PTT Group is a member of the Oil Industry Environmental Safety Group Association (IESG) in
Thailand. All PTTEP assets in Thailand are able to request additional resources and the trained
personnel from outsource under IESG’s contract via corporate by using Oil Spill Response
Resources Request Form as provided in Appendix H. PTTEP authorized personnel for IESG
including tier 2 resources support activation, which is recommended to be asset SVP, SSHE
Manager or Corporate SSHE SVP/VP, shall be included asset Spill Response Plan. The list of IESG
available resources is shown in Appendix | and the estimated mobilization time to Thailand offshore
asset for national assistance from the nearest IESG site is shown in Appendix J.

Further, assets in Thailand may also request resources from the Marine Department through
activation of the National Oil Spill Response Plan. This allows the asset to have access to the national
resources, which include equipment, vessels, and technical specialists. PTTEP assets shall identify
tier 2 resources in Asset Spill Response Plan for the purpose of pre-assessment whether the
available resources are sufficient to handle with tier 2 spills or otherwise refer to this plan. When
resources from in-country mutual aid agreement is required to respond to the spill, the National Oil
Spill Response Plan will be incorporated with the company plan. The role and responsibility of the
emergency response team and support team will be in accordance with both plans.

International Asset

It is recognized that some International assets may also be legally bounded to attain membership for
their local tier 2 organizations or Contractors as specified by laws and regulations of the country
where PTTEP operates in all E&P phases (e.g. PIMMAG, OSCT, etc.). All assets shall adhere to the
in-country legislative requirements and ensure the familiarity of the call-out procedure for the
respective tier 2 organizations or contractors.

Similar to Thailand assets, the international assets should ascertain similar processes to access to
the national resources of their country. PTTEP authorized personnel for tier 2 resources provider
activation, which is recommended to be Country Manager or SSHE Manager, shall be included in
the asset Spill Response Plan.

4.3.4.3 Tier 3 — Global and International Resources

Currently, the international service provider for PTTEP is the Oil Spill Response Limited (OSRL)
Group for which PTTEP has access to their resources via PTT Group membership. The OSRL
activation can be done through PTT Group as per the following steps, in which is a list of PTTEP
authorized personnel is provided, Appendix K.

e PTTEP Authorized Personnel shall fill out the PTT Group Notification form and
Mobilization Authorization Form submit to PTT for their information as provided in
Appendix L and M, respectively
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e Then, the OSRL Notification and Mobilization Procedure shall be followed as described
in Appendix N. PTTEP Authorized Personnel shall fill out the OSRL Notification Form
and Mobilization Authorization Form, and submit it to OSRL for requesting their services
as provided in Appendix O and P, respectively

Corporate SSHE is responsible for assisting the asset in securing OSRL resources for their prompt
response. OSRL resources available for membership can be found in the OSRL website.

For planning purposes, the assets shall take into account the lead time required for mobilization of
OSRL resources in their asset Spill Response Plan. However, the global alliance from PTTEP and
OSRL requires lead time for internal preparation and logistic arrangement.

Equipment Mobilization

PTTEP is responsible for the logistics of any resources from OSRL from the point of handover whilst
OSRL handles the equipment transfer up to the point of handover (i.e. at OSRL base or departure
airport/port) where there is a transfer of responsibility. Mobilization time for air and sea transport is
dependent on availability and location of the chartered aircraft or supply vessel. Table 2 summarizes
the various mobilization methods of OSRL’s equipment.

Table 2: OSRL’s Equipment Mobilization Method

Mobilization by Remarks
Land This refers to the use of truck/lorries for transportation of equipment from
an
OSRL'’s nearest base before subsequent transfer to vessels.
Depending on location of spill, the supply vessel can also be chartered in-
Sea country where the nearest OSRL base is located. Equipment is loaded at
the OSRL base and sails directly to the spill site.
Al Equipment is loaded into chartered cargo aircraft which will then fly into the
ir
identified airport of entry upon the clearance of permits and customs etc.

Aerial Dispersant Aircraft Mobilization

Two types of aerial dispersant aircraft provided by OSRL can be mobilized in a spill: C130 departing
from Senai, Malaysia and B727 departing from Doncaster, UK. OSRL’s nearest support site to
PTTEP’s country of operations, the nearest airport to PTTEP asset’s location, estimated mobilization
time and flight time from OSRL’s base to these airports are summarized in Appendix Q. However,
contingency time, e.g. custom clearance and immigration, are not included.

4.3.5 Spill Training and Exercise

Asset shall develop spill training and exercise programs with consultation from Corporate SSHE
Division based on the applicable national and local regulations as well as the requirements stated in
this plan and SSHE Training and Competency Standard (11038-STD-SSHE-305). The training and
exercise program shall include the personnel with their role and responsibility to manage and respond
to the spill incident.
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It is recommended to consider determining the frequency and number of personnel to be trained in
each role and involved in exercises and factors such as staff turnover rate, staff rotation to prepare
for a prolonged response, and stand-by requirements for on duty responders as well as backup staff
to support an ongoing response.

Asset shall organize the spill exercise to be in accordance with the applicable national and local
regulation. Exercise activities may be undertaken using a variety of types as shown in Table . The
estimated duration and frequency provided as guidance excludes the time of planning and
preparation, which may be significant. An exercise can contain a mix of these types.

e OQilfield asset: it is mandatory to conduct the spill exercises to cover all types of exercise
as shown in Table 3.

e Gas field asset: the spill exercise arrangement is depended on asset’s spill risk profile
and scenario. However, it is recommended to conduct any types of spill exercise at least
once a year, e.g. following to asset emergency exercise, pre-fire plan, etc.

These exercises may be conducted separately or in conjunction with other exercises as long as they
are well documented. The training and exercise programs and records shall be documented for
further tracking and reference. Opportunities for improvement and actions arising from these
activities shall be documented and recorded in close-out exercise or audit report to ensure that the
actions are being implemented in a timely manner.

Asset shall also ensure that the monitoring for training with expiration date and requires refresher
periodically is being done and documented properly to ensure the sustainability of personnel
knowledge and competence.

Full-scale

. exercise
Functional

exercise

A

' Drills

Tabletops
exercise

Figure 4: The progressive of the development of exercise program
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Table 3: Types of Spill Exercise (IPIECA-IOGP, 2016)

response arrangements

Can involve national capability (Tier 2) and
regional or international support (Tier 3), i.e.,
trans-boundary response issues

Include personnel and resources mobilization
and deployment

Type Detail Exercise Frequency Responsible
party
Tabletop Discussion of simulated scenario in the asset | At least once Site SSHE/
Exercises spill response plan/contingency plan per asset/year | Asset SSHE
(Duration: 2 to Build competency and confidence in the
4 hrs.) implementation of the asset spill response
and contingency plan
Predetermine set of specific objectives
Be part of functional exercise preparation
Drills Validate a specific function or capability in a | At least once Site SSHE/
(Duration: 2 to single organization per asset/year | Asset SSHE
4 hrs.) Be commonly used to provide training on
new equipment, validate procedures to
practice and maintain current skills, e.g.
For example, test the notification and alert
procedures in an oil spill response plan, test
a tactical booming plan, dispersant spraying
practice, etc.
Functional Validate and evaluate capacities, multiple | Atleastonce | Asset SSHE
Exercises functions, or interdependent groups of | per asset/year
(Duration: 4 to functions
8 frs.) Be conducted in a realistic or real-time
environment movement of personnel and
equipment is usually simulated.
Can be integrated with Annual Emergency/
Crisis Management Exercise
Full scale May involve multiple authorities, relevant Once every Asset SSHE/
exercise organizations, and jurisdictions, and can five years, Corporate
(Duration: 8 to validate many elements of preparedness. however, it is SSHE
72hrs.) Test plans and procedures across the span subject to
of asset’s crisis management and emergency | €SOUrces
availability
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4.3.6 Spill Capability Assessment

An asset shall plan to conduct the capability assessment with the consultation of the Corporate SSHE
Division. The spill capability assessment shall be carried out for newly acquired assets to assess and
ensure that the asset spill response meets the operation’s risk level. The frequency of the capability
assessment depends on the results of the risk assessment and consideration of the following:

e When there is any significant change in oil spill risk profile, e.g. new assets are
introduced

e Upon any significant oil spill incident occurrence
e When new information on spill management is known

It is recommended that the capability review process is in line with the IPIECA-IOGP industry good
practice guidelines for tiered response and includes the following assessments as a minimum:

¢ Review of oil Spill Response Plans and relevant tactical plans including SIMA
e Availability and suitability of oil spill response tier 1 (onsite) resources

e Availability of tier 2 and tier 3 resources

e Review of logistical arrangements

e Review of training and exercise program

For an effective tier 2 and tier 3 capability assessment, PTTEP shall utilize a third party to conduct
the activities. The assessment results shall identify the gaps and recommendations for improving of
the asset and Company spill response capability. The gaps and recommendations shall be followed
up following to Audit and Review Standard (1038-STD-SSHE-701).

Spill capability assessment checklists are available to assist PTTEP assets to self-assess their level
of preparedness to respond to an oil spill incident, including notification and mobilization of tier 2 and
3 resources and identification of infrastructure required to support the response. The spill capability
assessment checklist is provided in Appendix R or can be found in OSRL’s website
(https://www.oilspillresponse.com/tools/ready-check/).

4.3.7 Asset Spill Response Plan Review and Update

Where the national or local regulation dictates a system of review and evaluation for approved plans,
it shall take precedence. In the absence of regulatory guidance, asset shall develop and implement
a program for review to ensure sustained readiness and competency to align at least with document
review period or significant deviation following to SSHE Documentation Management Procedure
(11038-PDR-SSHE-304/01).

The review and update to Asset Spill Response Plan shall be undertaken when there are any updates
from, but not limited to:

e Oil spill risk profile e.g. new assets are introduced, or additional oil types are identified
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e Response arrangements, including any changes to external notification and response

contractors
e Location of operation (e.g. drilling campaigns) and sensitive resources
e Legislation or regulations in the country of operation
¢ International standards and industry good practices
e Relevant PTTEP corporate standards and procedures

Where applicable, if major changes occurred that could potentially affect the validity or effectiveness
of the plan, resubmission to the approving authority in the country of operations shall be undertaken
as required per local regulations and PTTEP corporate.
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ROLES AND RESPONSIBILITIES

Roles and Responsibilities of relevant personnel shall follow the Emergency and Crisis Management
Standard (11038-STD-SSHE-501), Emergency Management Plan (12148-PDR-SSHE-501/02), and
Crisis Management Plan (12148-PDR-SSHE-501/01).

12146-PDR-SSHE-501/03-R03
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REFERENCES

Document Number

Document Title

PTTEP Controlling Documents

11038-STD-SSHE-305

SSHE Training and Competency Standard

11038-STD-SSHE-401

SSHE Risk Management Standard

11038-STD-SSHE-501

Emergency and Crisis Management Standard

11038-STD-SSHE-601

Incident Management Standard

12148-PDR-SSHE-501/01

Crisis Management Plan

12146-PDR-SSHE-503/01

Waste Management Procedure

12148-PDR-SSHE-501/02

Emergency Management Plan

Other Reference Documents

Guidelines on implementing spill impact mitigation assessment
(SIMA); International Petroleum Industry Environmental
Conservation Association (IPIECA); 2017

National Plan for Oil Spill Protection (TH only); Ministry of
Transport; 2002

Oil Spill Exercises Good Practice Guidelines for the Development
of an Effective Exercise Programme; International Petroleum
Industry Environmental Conservation Association (IPIECA); 2016

Oil Spill Response Field Guides; Oil Spill Response Limited
(OSRL); 2013
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APPENDICES

APPENDIX A: EXAMPLE OF THAILAND OFFSHORE OIL SPILL CRISIS
RESPONSE PLAN

An example of Thailand Offshore Qil Spill Crisis Response Plan is available on SSHE Intranet >
SSHE MS > SSHE MS Documents > Corporate Tools > Appendix—Spill Management Plan.
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APPENDIX B: EXTERNAL NOTIFICATION OF SPILL INCIDENT IN THAILAND

Spill Incident
Volume

Notify

Reporting timescale

Reported by

>1 bbl

Department of
Mineral Fuels (DMF)

Marine Department
(MD) for spill to
water

Initial report by phone or
e-mail within 24 hrs.

and followed by a
written report within 72
hrs.

Asset SSHE

> Approx. 149.75

Department of

Initial report by phone or

EMT for Tier 2 and

bbls (20 tonnes) Disaster Prevention | e-mail within 24 hrs. CMT for Tier 3/
or Local and and Mitigation Corporate SSHE
National capability (DDPM) for spill on Division by Operational
to supplement a land Safety Section
Tier 1
ier 1 response PTT Group
IESG
OSRL for Tier 3
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APPENDIX C: NATIONAL AND INTERNATIONAL AUTHORITIES AND
ORGANIZATION CONTACT LIST

Organization Tel Fax

Department of Mineral Fuels (DMF)

Department of Disaster Prevention
and Mitigation

Marine Department (MD)

Pollution Control Department (PCD)

IESG

PTT Command Centre

OSRL Singapore base
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APPENDIX D: RECOMMENDED STRUCTURE OF ASSET SPILL RESPONSE

PLAN

Note: v
+
X

Required
Recommended (may depend on the planning scenario)

Not required

Section

Description

Offshore
Onshore

1.1 Objective

e Describe the overall purpose of the Spill Response Plan
¢ Include statement of PTTEP’s guiding principles of
protecting people, environment, asset, and reputation

<
\

1.2 Scope

A summary description of operations and facilities covered
by the Spill Response Plan

1.3 Interface with
Other Plan

¢ |dentify other plans the Spill Response Plan interfaces with
e Demonstrate how it integrates with other plans. These
plans include, but not limited to:
o Crisis management plan
o Emergency management plan
o Environmental Impact Assessment Report
o Bridging documents / Well control plans

1.4 Document Control

e Specify approval dates and sign-offs by internal
management, plan custodian, distribution list, review and
update records

¢ Include approvals obtained from authority, if applicable

2.1 Internal
Notification

e Develop a clear written procedure to immediately notify
and report to internal stakeholders and initiate a response
showing appropriate response levels, as well as response
escalation procedure

¢ Include contact details, notification method (e.g. phone,
fax, email, etc.) and team/person responsible for
performing the notification. This may be reflected in the
form of a flowchart

Refer to Emergency and Crisis Management Standard

(1038-STD-SSHE-501-R05) for emergency notification

standard
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g ¢
Section Description % %
& 6
2.2 External e Develop a clear written procedure to notify and report to
Notification external stakeholder which needs to be done at the early
stage of the incident i.e. authorities, shareholders, OSROs
and other contractors v | Vv
¢ Include contact details, notification method (e.g. phone,
fax, email, etc.) and team/person responsible for
performing the notification
3.1 Site Assessment Provide a checklist/guideline to conduct initial site safety and
spill assessment ViV
Provide key facility information VARV 4
Identify environmental and socio-economic sensitivities VARV 4
Determine current and forecasted meteorological and v | X

hydrodynamic conditions

3.2 Volume and A summary or checklist of:
Trajectory ¢ Spill surveillance methods (aerial surveillance, tracking
Assessment buoys, etc.) v |+

¢ Spill observation and assessment guidance

¢ Spill trajectory and modelling including required input data
3.3 Tier Assessment Evaluate the scale, Tier level, and impact of the incident
(following the National Qil Spill Contingency Plan, ifanyoras | v/ | v/
described in this Guideline) as well as the escalation potential

4.1 Response ¢ Include organization of the response teams (ERT, EMT,
Organization CMT) and their relationship with each other

¢ Include overall responsibility of the team and management
of processes and procedures within each team

¢ Include the response management facility location and v | Vv
activation procedure

Refer to Emergency Management Plan (12148-PDR-SSHE-

501/02-R04) and Incident Management Standard (11038-

STD-SSHE-601-R07)
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4.2 Roles and Main role and responsibility of the key personnel in the
Responsibilities response team, including action checklist described for each

stage of response.

Refer to Emergency Management Plan (12148-PDR-SSHE-

501/02-R04) and Incident Management Standard (11038-

STD-SSHE-601-R07)

5. Action Checklist

Establish initial action checklists for key personnel in the EMT as follows, as a minimum:
¢ Initial response priorities and objectives

« Initial actions and strategy decision guide v | Vv
o Activation of response management team

e Activation and deployment of resources

6. Response Strategy

6.1 Response ¢ Develop strategy decision guidance (flow charts, scenario
Strategies matrix, and NEBA/SIMA decision guidance)
¢ Include scenario-specific response strategy summaries v | Vv

and regulatory pre-approvals and/or approval application
procedures if any

6.2 On Water Offshore and near-shore response capabilities and general v
Response tactical plans
6.3 Shoreline ) . i
Shoreline response capabilities and general tactical plans.
Response
6.4 Inland Response Inland waterway and onshore response capabilities and X |

general tactical plans.
7. Sensitive Areas

Provide summary of sensitivities identified in the area and the protection priorities.
Maps may be included for ease of reference. This information should be supported with | v | v/
the Baseline Environmental Settings information in the Reference Material.

8. Response Resources

8.1 Tier 1 Capability Include a summary and reference to Tier 1 resources
inventories including required logistics support, internal VARV
contact information and mobilization timescale
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() ()
S S
. o o
Section Description 22
(2] (72]
= c
o O
8.2 Tier 2 Provide a summary and reference to Tier 2 Arrangement
Arrangement including, but not limited to:
¢ Contracted resources inventories and services list
e Mobilization procedure and timeframes
e Contact information including authorized personnel for
resources activation
. . v Vv
¢ Required logistics support
¢ Additional non-contracted resources and services list
including government resources, vessels of opportunity,
local labor sources and volunteers, and subject matter
experts or specialty expertise
¢ Resourcing procedures for non-contracted services
8.3 Tier 3 Include a summary and reference to Tier 3 arrangements,
Arrangement including accessing international mutual aid, contact
information, contracted OSRO mobilization procedures,
resources, and response timeframes. Procedures for VARV
immigration and customs, and any emergency dispensation
information for cross-border movement of personnel,
equipment and material
9.1 Waste
Management Provide guidance for handling oily waste. VARV 4
Procedure
9.2 Oiled Wildlife . . ) o o
Provide guidance for handling wildlife impacted by oil spill. + +
Response
9.3 Stakeholder Provid " ¢ ) d cat it
rovide guidance for engaging and communicating wi
Engagement and 9 9aging g + +
o Stakeholders.
Communications
9.4 Economic ) ) ) i
Provide guidance for conducting economic assessment and
Assessment and ) + +
. compensation.
Compensation
9.5 Environmental
Impact ) ) ) ) i
Provide guidance for conducting environmental impact
Assessment + +
. assessment.
(Including
Sampling)
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10. Decontamination

10.1 Requirement Summarize health, safety, and environmental requirement
o vV
for decontamination.
10.2 Decontamination | e Provide guidance for developing a spill-specific
Procedure decontamination plan including standard procedures of
setting up dec0|.1tam|nat|on area, zoning, etc. and list of v v
approved cleaning agents
¢ Provide information on pre-designated decontamination
sites, if any
11.1 Demobilization * Provide guidance for developing a spill-specific
Procedure demobilization plan
¢ Provide standard procedures for demobilizing resources v v
e.g. final equipment and vessel inspections, personnel
checkout, resupply of consumables, claims for repairs,
return of hired gear, etc.
11.2 Response ¢ Provide guidance on establishing treatment end points and
Termination response termination criteria
¢ Include information regarding the roles with authority to v Vv
sign off on completed areas and approve termination of
the response
11.3 Response ¢ Include responsibilities and guidelines for conducting post-
Debrief response debrief, conducting post-spill analysis and
develop report, etc. | | v v
o Include documentation requirements.
Refer to Incident Management Standard (11038-STD-
SSHE-601-R07)
Supporting Documentation or Appendices
Site- Specific Tactical | Provide operational maps identifying the sensitivity the site-
Response Plan specific tactical plans that cover the area to be protected,
worksite configuration, and other considerations and useful + +
information necessary to facilitate rapid and effective
response
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Section

Description

Offshore
Onshore

Reference Material

Consist of the Spill Response Plan justification and other

preparedness material including but not limited to:

e Qil spill risk assessment result and scenario planning

¢ Applicable requirement from international convention,
national and local regulations on oil spill response

e Operational overview which describes the facility and/or
operations (including facility information, oil types and
volumes handled, oil properties and weathering data, etc.)

e Qil spill modelling result

¢ Baseline environmental settings including meteorological
and hydrodynamic information and socio-economic
information

e Training and exercise program

¢ Plan and equipment review and audit schedule

Directories

Provide directories of resources and contact that are
potentially needed during response including, external
contractors, response organization, vessel of opportunity,
logistics contractors, etc. This may be updated frequently.
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APPENDIX E: LIST OF RESPONSE TECHNIQUES

Response Technique Requirements
Options
Source Control Source control techniques are usually linked with other emergency

response plans/documents which provide specific actions to stop or
minimize the release of oil from the source. Details in the Spill Response
Plan or supporting documents shall include a description of the interface
between the Spill Response Plan and other specific internal/external
emergency response documents. For the incident management, the Spill
Response Plan should describe how the source control team interface
with the spill response team. Where specialized resources are required,
the Spill Response Plan shall inform EMT/CMT in advance for the
availability of these resources.

Source control technique shall be considered for the following scenarios:

For spills originating from the well, source control techniques are linked
to Well Blowout/Source Control Contingency Plan which should have
already detailed the emergency response procedures in the event of an
incident involving the well. Specialized resources include vessels and
technical specialists who are trained in conducting well control
management are often required for such spills. Confirm availability or
provide contact of the specialized resources e.g. support vessels
equipped with dynamic positioning and cranes with appropriate lifting
capacity.

For spills originating from vessels (e.g. oil tankers, FPSOs, etc.), source
control techniques onboard are linked with SOPEP which shall be
executed by the vessel captain and vessel emergency response team,
while on-water spills shall include containment by booming around the
source and on-water recovery. Deployment techniques will be the same
as At Sea Containment and Recovery. Communication linkage and
mobilization period between spill site and support site is recommended
to exercise to ensure the readiness and effectiveness.

For spills from stationary offshore storage tanks or pipelines, the source
control measures shall consider loss of primary containment. The
response techniques are linked with the site Emergency Response
procedures to shut down, contain and recover the spill. Migration of oil
from the source is managed with the same techniques as At Sea
Containment and Recovery. Communication linkage and mobilization
period between spill site and support site is recommended to exercise to
ensure the readiness and effectiveness.
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Response Technique Requirements
Options

Source Control (continue) For spills from onshore storage tanks, pipelines or land transports, the
source control measures shall consider the loss of primary containment.
The response techniques are linked with the site Emergency Response
procedures to shut down, contain and recover the spill. Migration of oil
from the source is managed with the same techniques as Inland
Response.

Surveillance, Modelling and | Description of the surveillance platform (e.g. aircraft, vessels,
Visualization installations, on-foot, vehicles, subsea) and trained observers to support
the implementation of the response technique. If specialist monitoring
and/or remote sensing techniques (e.g. satellite imagery, oil detecting
radar) are available to supplement surveillance methods, these shall be
described in the Spill Response Plan or supporting documentation.
However, safety shall be considered as the first priority when monitoring
at spill site. Remote sensing observation is recommended for safety
issue found while entering the spill area.

When spill modelling is intended to be used together with the surveillance
capability, the model shall be capable of being recalibrated regularly as
new field data is generated. Communication methods to relay information
between response teams (strategic (EMT) and tactical/field (ERT) shall
be described in a plan or supporting documentation.

Offshore Dispersant Pre-approval from applicable regulators/authorities for the use of surface
Application Surface and and/or subsea-applied dispersant, or where no formal pre-approval
Subsea mechanism exists, seek approval on the basis that such approval may

be granted by or at the time of a spill incident response. Authorized
person who asking for approval will indicated in Corporate Spill
Contingency Plan.

Confirm that the capability includes dispersant(s) for surface and/or
subsea application that are effective for the oil type(s) included in the
selected spill planning scenarios and are identified in the applicable
country-approved list of dispersants (if available). Confirm that any
applicable country-specific legal and regulatory restrictions on applying
dispersant (e.g. water depth, distance from shore) are known, are
described in the Spill Response Plan, and that the intended dispersant
use complies with those restrictions.

Confirm local availability of on-site stocks of dispersant to support an
initial response to the selected spill planning scenarios and identify
supplementary dispersant stocks and supply chains needed to maintain
on-going dispersant operations. Exercise the mobilization period for
additional dispersant from support site to spill area. Confirm the means

to monitor the effectiveness of the oil-dispersant mix.
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Response Technique Requirements
Options
Offshore Dispersant Confirm the availability of suitable subsea dispersant injection devices
Application Surface and and related ancillaries, and the platforms for transport and deployment.

Subsea (continue)

In Situ Burning Pre-approval from applicable regulators/authorities for the use of in situ
burning, or where no formal pre-approval mechanism exists, seek
approval on the basis that such approval may be granted by or at the
time of a spill incident response.

Consider the weather conditions and limitations prior to burn.

Confirm the availability of resources such as vessels and boom designed
for burning operations, ignition sources and related ancillaries.

Confirm the means to monitor the effectiveness of the burning operations
and atmospheric dispersion.

At Sea (Offshore and Describe in the Spill Response Plan or supporting documentation, the
Nearshore) Containment availability of specialist and non-specialist resources, including:
and Recovery a) Vessels, booms, and skimmers suitable for the prevailing operating

conditions and oil characteristics
b) Offshore temporary storage available for recovered oil and water
c) Methods to transfer recovered oil and water and pre-separation

d) Onshore reception and temporary storage facilities for recovered oil
and water

e) Surveillance aircraft to locate oil, direct the vessels and monitor

effectiveness
Protection of Sensitive Identify environmental and socioeconomic sensitivities and agree on
Resources (Offshore, priorities for protection with applicable stakeholders and in accordance
Shoreline and Inland) with regulatory requirements. Information regarding environmental and

socio-economic sensitivity can be found in the environmental impact
assessment report. A summary of this and initial response actions shall
be presented in the Spill Response Plan or supporting documentation as
site-specific tactical response plans.

Shoreline and Inland If planning scenarios show there is potential for shoreline oiling, describe
Assessment them in the Spill Response Plan or supporting documentation, the
capability for carrying out a Shoreline Clean-up Assessment Technique
(SCAT).

Shoreline Clean-up If planning scenarios show there is potential for shoreline oiling, describe
them in the Spill Response Plan or supporting documentation the roles
and responsibilities for shoreline clean-up operations with national and
provincial agencies/authorities. Clean-up resources shall be identified,
including potential contractors and sources of plant/labour etc.
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Response Technique Requirements
Options
Shoreline Clean-up Reception and temporary storage facilities for recovered oil and
(continue) materials shall be described in the Spill Response Plan or supporting

documentation. Describe the processes to locate oil, direct the clean-up
operations and monitor effectiveness.

Inland Response If planning scenarios show there is potential for an inland response,
whether they are on land or on inland waterway, describe them in the
Spill Response Plan or supporting documentation, the range of
logistical issues that could influence the response implementation
(e.g. access, remoteness of operations, special precautions for
designated, private and/or sensitive areas) and the availability of
resources for the response. The communication system shall be
available 24/7 and exercise as scheduled, especially mobile carriers.

For spill scenarios at a fixed location (drilling well pad, storage tank,
product pipeline, pump house or other fixed structures): Confirm the
availability of specialist and non-specialist resources, including,
vehicles, heavy machinery, equipment and tools for the environment,
terrain, and hydrological and geological conditions, above and below
ground. Reception and temporary storage facilities for recovered oil
and materials shall be described in the Spill Response Plan or
supporting documentation.

Describe the processes to locate oil, direct the clean-up operations
and monitor effectiveness. Specialist and non-specialist equipment
to monitor on/below ground and groundwater contamination as
determined by the selected spill planning scenarios shall be
described, along with the means to measure the quantities of
recovered oil and other materials.

For spill scenarios on mobile carriers on land (e.g. road / rail tankers)
: Map out the available resources and critical sensitive area/receptor
within the known transportation route. Provide estimated response
times of nearest specialist and non-specialist resources, including
vehicles, heavy machinery, equipment and tools to respond to
different types of environments, terrain, and hydrological and
geological conditions. The processes to locate oil, direct clean-up
operations and conduct monitoring program shall be similar with the

processes described for fixed structures.

March 2023, Revision 3 Company Confidential - Uncontrolled When Printed Page 30 of 53



PTTEP Spil Management Plan 12146-PDR-SSHE-501/03-R03
Response Technique Requirements
Options
Oiled Wildlife Response If planning scenarios identify the potential for oiled wildlife or the

presence of endangered or legally protected species, then identify
the available oiled wildlife specialists (whether locally available or
internationally available) to respond to the incident. This may be
sourced from the relevant government authorities, response
organizations or non-governmental organizations. Critical information
to be included in the Spill Response Plan or supporting oiled wildlife
response plan are the notification procedures to engage these
specialists, arrangements for wildlife protection and the response
methodology for oiled wildlife.

Waste Management Identify any country-specific or local legal and regulatory
requirements pertaining to hazardous and non-hazardous waste
management (including notification requirements, and how to set up
temporary storage areas). Local availability of sufficient waste
storage equipment and approved waste contractors for transportation
of hazardous wastes shall be identified with contractual agreements
for these services in place. Further, the final waste disposal location
for each type of waste stream shall be identified with verification that
the facility has the capability to accept the estimated volume of waste
as identified in the planning scenario.

Refer to the PTTEP’s Waste Management Procedure for further
guidance in waste management procedure (2146-PDR-SSHE-
503/01).

A summary of this information shall be presented in the Spill
Response Plan or supporting documentation as the site-specific
tactical response plans.

Stakeholder Engagement | Identify stakeholders who share the risk and maintain a database of
and Communications these stakeholders and their contact information. A program shall be
drawn to conduct regular communication with the stakeholders based
on country-specific or local legal requirements and the duration of the
operation. The frequency and need of stakeholder's engagement
should be specified in the Spill Response Plan or supporting
documents for engagement during the planning process or in a

response stage.

March 2023, Revision 3 Company Confidential - Uncontrolled When Printed Page 31 of 53



PTTEP Spil Management Plan 12146-PDR-SSHE-501/03-R03
Response Technique Requirements
Options
Economic Assessment Identify environmental and socioeconomic sensitivities that may be
and Compensation potentially impacted by spill from the operations. The Spill Response

Plan or supporting documents should include a process for mobilizing
resources to assess the impacts, to evaluate and to process claims
and compensation to impacted communities. This shall include
documentation preservation processes and any associated legal
requirements of records and data. General information of socio-
economic can be found in environmental impact assessment report
related organization in operating country.

Environmental Sampling, | A monitoring program shall be implemented before, in between and
Monitoring and after accidents to aid in decision making, to monitor technique
Assessment effectiveness or to determine the extent of spill impact to the
environment.

Confirm the capability of subject matter experts, qualified sampling
organizations and laboratories, and the equipment and logistics
required to execute the monitoring program. This shall include the
local compliance requirements for environmental monitoring.

The sampling and monitoring procedures and the resources to
support this assessment shall be included in the Spill Response Plan

or supporting documents.
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APPENDIX F: REQUEST FORM FOR APPROVAL OF DISPERSANT
APPLICATION IN THAILAND
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APPENDIX G: LIST OF APPROVED DISPERSANTS FOR THAILAND ASSETS

nefamaadieisnmuihiufiayg il fludssmalae

nsdiufludopmibduialwe
ffuf Tomaind it Tununaiy Tusmnzsilioug Wil
ayaAlH FufuFuuse ayqnn
1Lty
1 Accell Clean® DWD " 18 nangae 2554 LS EPA
2 Agrna DA 379 SBRS 20 :T.lf]mﬂu 2559 MR
% Agrna 05D 569 SBARS 20 ﬂf]u‘h*_lu 2559 MO
4 BIODISPERS (FROMERLY " 28 Eq*u'ltlu 2545 LS EPA
PETROBIODISPERS)
5 Caflon OSD SBRS 20 Surwa 2561 MR
& CHEMAX 307 oil spill . - - Tis
dispersant
T COREXITE EC95004 5 12 Ayl 2561 13 amwneu 2537/ MR
18 durmy 2538 US. EPA.
8 COREXIT® EC95008 " 1 FawiAn 2556 LS. EPA
9 COREXIT EC9527A . 10 Tunew 2521/ LS EPA
{(Formerly Carexit 9527) 18 Surwm 2538
10 DASKC SLICKGONE NS/ SBRS | i]m‘l’lﬁ'l.lﬁ 2562 AhSA /
Slickgone M5 MRAC
11 DWSIC SLICKIGOME BV SBRS 25 e 2561 AMSA S
Slickgone EW MO
12 DISPERSIT SPC 1000TM " 22 wwEu 2547 LS EPA
13 FFT-Solulion® » 1 wqﬂ?lmw 2554 LS EPA
14 Finasal O5R 51 SBRS 27 ﬂf]u‘mu 2560 ANSA
BN
15 Finasol O5F 52 SBARS 18 I 2563 MO
30 unTAu 2546 LS. EPA
14 JD=10G E 20 Mugney 2543 LS EPA
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A Famrnad vt Fuwuney Fuannzilaw wilaseud
ey ls FufFuuse UL
T4
17 Jo-2000™ ¥ & FewiAa 2544 LS EPA
18 | MARE CLEAN 200 . 23 nuanud 25317 | LS. EPA
26 UNYIAN 2539
19 MARINE D=-BLUE " 23 g 2555 LS. EP&
CLEAN™
20 MWEQS AB3000 * 22 ymwEu 2528/ S EPA
26 UNTIAU 2539
21 NOEDOMIS 344 5 31 nIngml 25351 LS. ERPA
22 RCEOMIS 3-Fd ® & fiuny 2545 S EPA
23 OS0/ALT Ol Spitt S5BRS 20 iquwu 2559 MMO
Cispersant
24 SR 4000 SBRS 7 fwew 2561 MWD
25 | Radiagreen OSD 5 19 nunid 2563 MMO
26 SAF-ROCH GOLD (a/kfa " 3 unTIAL 2548 LS EPA
SF-GOLD DISPERSANT
27 SEA BRAT #4 " 26 qu‘:‘m:m 2545 LS EPA
28 SEACARE ECOSPERSE SBRS 20 T 2560 MMO
28 SEACARE ECOSPERSE 52 SBRS 25 wiwey 2561 MMO
(see FINASOL OSR 52) 30 UNTAU 2544 USEPA
30 Seacare Ecosperse SBRS 28 saf 2561 MO
LTZ3
31 SEACARE EFPA " 22 BiwEu 2542 LS EPA
(see Dispersit SPC
1000™)
k- Seacare Q5D SBRS 10 Wil 2561 MMO
33 Seacare O5SD2 SBES 28 manay 2561 MMO
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fdud Fomainil Wi Tusmany Tusamziliow/ wiasaud
syl FuiFuuss SO
814"
34 SF-GOLD DISPERSANT " 3 unriied 2548 LSEPA
(see SAF-RON GOLD)
35 Super-gdispersant 25 SBRS 17 e 2563 MRACH
36 | SUPERSPERSE . 23 funeu 2554
WADEZS00 LLS.EPA
ar R0 o 16 frl.}‘l.l‘ltl'u 2548 LLSEPA
38 Zl = 400 0IL SPILL " 16 ﬂt}‘u‘]ﬂu 2548 LLS.EPA
DISFERSANT
(see Zl400)

tinlyrliaysdiga 19 wowne 2558

e
"sugnalilluiui
5 = Sea WA
B - Beach WEATIANTI
RS - Rocky shore Tty
. = Llldsey
? wdasuilaygn

- Marine Management Organisation : MMO awsteeuding

- LS. Environmental Protection Agency : U.S. EPA awlgauidn
- Australian Maritime Safety Authority - AMSA USswiReaaiaaie
- Thai Industrial Standards Institute : TISI Usziwalye
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APPENDIX H: IESG OIL SPILL RESPONSE RESOURCES REQUEST FORM

@ il Spill Response Assistance and Interface Procedure
IESG

Appendix F: OSR Resources Request Form
& [ 7] *] o F [¥) =
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i P
@711 1 Contact Details
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| siia3
- RET % e
| dad b (Isasey@awieass) e

e A
‘:uﬂ -------------------------------------------------------------------- Lj a‘] -----------------
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i,
u(i,(_; Oil Spill Response Assistance and Interface Procedure
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APPENDIX I: LIST OF IESG RESOURCES

Size 2 Daily rate Daily rate
2 ]
or 5 Eﬂ' E Insurance Government Non-member
Type of Equipment & 8 =
Capacity k] o s Value In Use Stand-by In Use Stand-by
=]
= Baht Baht
Complete set and ready to deploy
1. Offshore Boom Air inflaiable Auto Boom Lamor LAN 1500 in
200 m. 8 6 2 3,954,000 39,875 19,940 79,750 39,875
set composed with Hydraulic reel, power pack and air blower
2. Offshore Boom Air inflatable Auto Boom Lamor LAN 1800 in
200 m, 1 1 4,032,000 42,085 21,045 84,170 42,085
set composed with Hydraulic reel, power pack and air blower
3. Nearshore boom Air inflatable LAMOR ILB 1100 in set
200 m. 10 8 2 2,565,650 65,225 32,615 130,450 65,225
composed with Hydraulic reel, power pack and air blower
4. Sea Sentinel Boom Vikoma Sentinel 900 in set composed
200 m. 4 2 2 2,589,000 63,025 31,515 126,050 63,025
with Hydraulic reel, power pack and air blower
5. Beach Boom Desmi Ro Beach 800 in set composed with
100 m. 3 2 1 1,064,000 33,150 16,575 66,300 33,150
water pump and air blower
6. Shore Guardian 400 in set composed with water pump, air
100 m. 2 1 1 1,303,500 28,080 14,040 56,160 28,080
blower (diesel engine)
z Daily rate Daily rate
Size ] e | =
g = = Insurance Government Non-member
Type of Equipment or a £ 2
= 4 Value
Capacity % @ 2 In Use Stand-by In Use Stand-by
B Baht Baht
7. Solid Boom SK-Boom model SK-C105U 200 m. 2 2 759,000 25,300 12,650 50,600 25,300
8. Solid Boom SK-Beom model SK-C90U 200 m. 2 706,200 23,550 11,775 47,100 23,550
9. Solid Boom SK-Boom model SK-C75U (Bangkok) 200 m. ) 663,400 22,120 11,060 44,240 22,120
10. Salid Boom Supermax 150 m. 1 1 783,860 26,130 13,065 52,260 26,130
11. Solid Boom Flexi 900 200 m. 2 2 660,000 22,000 11,000 44,000 22,000
Booms
Offshore Boom Air inflatable Auto Boom Lamor LAN 1800 w/
200 m. 1 1 3,544,000 39,375 19,690 78,750 39,375
winder and build -in power pack
Offshore Boom Air inflatable Auto Boom Lamor LAN 1500 w/
. 200 m. 7 5 2 3,223,900 35,825 17,915 71,650 35,825
winder
Nearshore boom Air inflatable LAMOR ILB 1100 w/ winder 200 m. 10 8 2 1.835.000 61,175 30,590 122,350 61,175
Sea Sentinel Boom Vikoma Sentinel 900 w/ winder 200 m. 4 2 2 1,751,000 58,365 29,185 116,730 58,365
Beach Boom Desmi Ro Beach 800 100 m. 3 2 1 884,000 29,475 14,750 58,950 29,475
Shore Guardian 400 100 m. 2 1 1 749,500 25,000 12,500 50,000 25,000
E Daily rate Daily rate
Size - a =
g = i Insurance Government Non-member
Type of Equipment or & g ] i
= 5 ‘alue
Capacity g » & In Use Stand-by In Use Stand-by
L Baht Baht
Boom components
Air Blower ; "LAMOR", DAB7QY - 3 KW Diesel Engine, Capacity
8 6 2 441,700 2,450 1,225 4,900 2,450
400 m3/hr
Air Blower ; Elastec, 7 HP Diesel Engine, capacity 3000 CFM 4 2 Z 488,000 2,710 1,355 5,420 2,710
Air inflator LBP 350 1 350,000 1,950 975 3,900 1,950
Back pack air blower Gasoline Engine, Capacity 1200 m3/hr 3 3 120,000 675 350 1,350 675
Power pack with build-in air blower (Auto boom LAN 1500) 2 2 556,000 3,100 1,550 6,200 3,100
Hydraulic Power Pack LPP7 - 7 KW Diesel Engine, Hi press 170
5 4 1 288,900 1,600 800 3,200 1,600
bar
Hydraulic power pack (for Sea Sentinel Boom) 4 2 2 350,000 1,950 975 3,900 1,950
Power pack SN P750-3222 (for offshore boom Auto LAN 1500) 1 122,500 700 350 1,400 700
Pacer water pump for beach boom 5 4 1 66,000 370 185 740 370
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2 Daily rate Daily rate
Size a L]
§ £ = Insurance Government Non-member
Type of Equipment or g g El i - —
ity g s In Use Stand-by In Use Stand-by
= Baht Baht

Complete set and ready to deploy

12. Lamor Brush - Weir Skimmer LWS 500 W/P

in set composed with Oil Transfer pump GTA70 and 70 m3/hr. 1 1 3,519,000 19,550 9,775 39,100 19,550
Hydraulic power pack LPP35K 35KW, Diesel engine
13. Multi skimmer, LAMOR LMS/P in set composed with oll 1 - BKK
hr. 1 9 9 ;i 9
transfer pump GT A30 and Hydraulic power pack LPP250 3 2 1-SKL Sl e g Eod whi
14. Weir Skimmer Desmi 250 in set composed with oil transfer ) _
1 3,505,000 19,475 9,740 38,950 19,475
pump and power pack
15. Brush Disc Skimmer Lamor Minimax 12 in set composed _
12 m3/hr. 4 3 1 822,400 4,570 2,285 9,140 4,570
with Power pack with pump Spate C75
16. Disc Skimmer T12 in set composed with Power pack with X ‘
12 m3/hr, 4 3 1 616,800 3425 1,713 6,850 3,425
pump Spate C75
17. Rope Moh Skimmer 3 2 1 680,000 3,350 1,675 6,700 3,350
18. Power Vac Skimmer 6 4 2 453,900 2,525 1,265 15,050 2,525
19. Weir Skimmer, Desmi Mini-Max in set composed with -
12 m3/hr. 1 1 580,000 3,225 1,613 6,450 3,225
spate pump 75C
20. Floating Suction Head, Vikoma Delta Head e o - e
12 m3/hr. 5] 1 427,395 2375 1,188 4,750 2,375
in set composed with spate pump 75C
> Daily rate Daily rate
Size s o =
S £ | = Insurance Government Non-member
Type of Equipment or o % 2 ok
' = : alue ] = ;
Capacity ‘E a 3 In Use Stand-by In Use Stand-by
= Baht Baht

Complete set and ready to deploy

21. Dispersant Spray Set; Lamor Boat Spray 100 Dual AFEDO

nozzles in set composed with pump unit and 2 AFEDO 100 L/min. 8 6 2 800,500 4,445 2,223 8,890 4,445
nozzies
22. Portable Dispersant Sprayer 4 3 1 120,000 675 340 1,350 675

Complete set and ready to deploy

23. 0l storage tank Lamor LCT TSC11.4 10 m3 4 3 2 318,900 5315 2,660 10,630 5,315

24.Fast Tank 2000 10 m3 6 4 2 358,950 5,980 2,990 11,960 5,980

25. Spate pump C75 377,400 2,100 1,050 4,200 2,100
26.10 ft. 2 doors Storage containers for offshore 334,000 1,850 925 3,700 1,850
27.Cargo Basket (70"x70"x50") 184,000 1,025 513 2,050 1,026
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APPENDIX J: ESTIMATED MOBILIZATION TIME TO THAILAND OFFSHORE
ASSET FOR NATIONAL ASSISTANCE FROM THE NEAREST IESG SITE

Asset IESG Nearest In-land Vessel Total time
Nearest Site Airport to Preparation & | Mobilization (hrs.)
PTTEP Mobilization time (hrs.)
Assets time (hrs.)
ART Songkhla Hat Yai (HDY) 6 16 22
G2/61 Songkhla Hat Yai (HDY) 6 18 24
G1/61 Songkhla Hat Yai (HDY) 6 18 24
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APPENDIX L: IESG OIL SPILL RESPONSE RESOURCES REQUEST FORM

PTT Public Company Limited (PTT)

m——— _
Oil Spill Response and East Asia Response Limite

Singapore Base:

Southampton Base:

Notification Form - Page 1 of 2

To: PTT Communication Center Date:
. Warning! Ensure telephone contact has been established with the
CC. OSRL Duty Manager before using Email communication.
From: Position:
Company: Contact Number:
Subject: For Your Information Incident name:

OBLIGATORY INFORMATION REQUIRED — COMPLETE ALL DETAILS

Name of person in charge

Position

Company

Contact telephone number

Contact fax number

Email address

Spill Details

Location of spill

Description of slick
(size/direction appearance)

Latitude / Longitude
Situation (cross box)

Date & Time of spill

Source of spill
Quantity (if know)
Spill status (cross box)
Action taken so far
Name

Viscosity

API/SG

Pour point

Asphaltene

Wind speed and direction

Sea state

Sea temperature
Tides
Forecast

March 2023, Revision 3 Company Confidential - Uncontrolled When Printed Page 44 of 53


Tumcve
Rectangle

Tumcve
Rectangle


PTTEP Spil Management Plan 12146-PDR-SSHE-501/03-R03

PTT Public Company Limited (PTT)

ommumestion fentre _
Oil Spill Response and East Asia Re 1

Singapore Base:

Southampton Base:

Notification Form - Page 2 of 2

ADDITIONAL INFORMATION REQUIRED — COMPLETE DETAILS IF KNOW

Resources at risk

Clean up resources
On site / Ordered
Nearest airport (if know)

Runway length

Handling facilities

Customs

Handling agent

Vessel availability

Equipment deployment

Recovered oil storage

Equipment logistics

Transport

Secure storage

Port of embarkation

Location of command centre

Other designated contacts

Special requirements of
country

Security

Visa

Medical advise

Vaccinations

Others (specify)

Climate information
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APPENDIX M: PTT GROUP MOBILIZATION AUTHORIZATION FORM

Mobilisation Authorisation

To: PTT Communication Center Date:

Tel:

From: Position:

Company: Contact Number:

Subject: Mobilisation of OSRL Incident name:

I (Name in Block Capitals)

hereby authorise to request PTT for the activation of OSRL and its resources in connection

with the oil spill incident of (Name of Ship/Qil Rig or Terminal)

as of (Time) ON (Date)

OSRL shall work under the direction of:

Name;

Position:

Company:

Signature Position

Company name

To: OSRL

From: PTT Public Company Limited Contact Number:
Subject: Mobilisation of OSRL Incident name:
I, (Name in Block Capitals)

hereby authorize the activation of OSRL and its resources in connection with the oil spill

incident of (Name of Ship/Qil Rig or Terminal)
as of (Time) ON (Date)
Signature Position

PTT Public Company Limited
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APPENDIX N: OSRL NOTIFICATION AND MOBILIZATION PROCEDURE

OSRL Request Step

PTTEP is a participant member with OSRL, and therefore has immediate access to Tier 3 technical

advice, resources and expertise 365 days a year on a 24-hour basis. The following steps should be

followed to request OSRL’s support:

In the event of an incident, a call should be placed to one of the following numbers. The
Duty Manager (DM) will call Client back within 10 minutes of receiving notification of the
call.

Emergency Contact (TELEPHONE) _

Emergency Contact (FAX)

Complete the Notification (Appendix L) and Mobilization Authorization forms (Appendix
M) as necessary, which can be sent to OSRL by fax or email.

Under the Participant Member Agreement which governs the mobilization of resources
from OSRL, OSRL must receive official notification to mobilize from one of PTTEP’s
Nominated Call-out Authorities, summarized in Appendix H. These are individuals within
PTTEP who have been appointed to approve the expenditure of mobilizing Tier 3
equipment.
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APPENDIX O: OSRL NOTIFICATION FORM

OSRL MNotification Form

[Initial Incident Information)

Waming! Please telephone the Duty Manager before e-mailing or faxing this form

To

Duty Manager

OSRLBase
Telephone

Emergency Fax
Email

Southampton, UK

Loyang, Singapore

Fort Lauderdale, UsA

Guidance: This information will be used to develop and recommend the most appropriate response strategy. If new
information should become available, or the situation changes, please inform the Duty Manager as soon as possible.

Member Company

Section 1 — Contact Details

MName of Person Motifying O5RL

JobTitle { Designation)

Direct Phone Number Country code Mumber

MMobile Number Country code MNumber

Fax Mumber

Email Address

Command Centre Address

Date and Time of Notification Date and Time | | Time Zone |

Section 2 — Location
Country / Regicn of Spill

Latitude of spill {north/scuth)

Longitude of Spill (east/west)

Area Affected

[] offshore

[ subsea

[ shoreline

[ Estua ry [] other

[ port

[ Harbour

[ inland

[ River

Water Depth (if applicable)

Section 3 — Spill Details

Date and Time of Spill Time Zone
Source of Spill
Cause of Spill
Status of Spill [ secured | [ uncontrolied | [ unknown
Product Name / Type State Linis
Specific Gravity | Ap | ,
Provide an
Pour Paint assay sheet if
Produ;t Wax Content available.
Properties
Asphaltens [l
Sulphur Content fly IShEEt
provided
Viscosity | Reference Temperature *c
Instantanecus Release O | Volume |
Type of
e OR State Units
Release
Continucus Release | O | Release Rate |
OSRL 027 20 4-Ap-16
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Section 3 — Spill Details continued

Estimated Quantity
Description Sioe
of Observed State Units
Spill Appearance
Direction of Travel

Section 4 — Weather and Modelling

Weather forecast provided?
ez Excslford [ ves [ Mo, O5RLtosource a weather forecast
Sea Temperature
Sea State
State Units
Visibility
Cloud Base
Doyou require Oil Spill Trajectory (] Sub-surface 3D —_—
Modelling? [ surface 20 Additional time and costs apply L] Notat this time
Sub-surface 30 Modelling Information : zr..z | RElease Hole
¥ ; Gas to Oil Ratio Sm3/m REa m

Section 5 — Safety and Security

Highlight any known safety or security O
risks -
w5tk of Hys, high risk Mot Applicable
Describe security arrangements for O
CaRtstatk Not Applicable

Section 6 — Resources at Risk (if available)

Environmental or socic-economic DCm‘rhrgm
sensitivities that may be impacted. plan included
Provide the relevant cil spill

contingency plan and sensitivity maps [(sensitivity
if available. maps included

Section 7 — Equipment (if available)

Equipment already deployed or being
mobilised [other than O5RL resources)

Section 8 — Further Information
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APPENDIX P: OSRL MOBILIZATION AUTHORIZATION FORM

Mobhilisation Authorisation Form

Please do not hesitate in contacting the duty manager at the earliest opportunity in the event of an incident
or potential incident. Please ensure you telephone the Duty Manager before e-mailing or faxing this completed form

Safety and Security
il Spill Response Limited's safety policy reguires us to work closely with the mobilising party to ensure all aspects of safety
and security are addressed for our personnel.

Duty Manager

Southampton, UK Loyang, Singapore Fort Lauderdale, USA

Details of Authorised Contact

Incident Mame

Maobilising Company

Name of Person Authorising OSRL

Position of Authorising Representative

Direct Phone Number Country Code ‘ Number |
Mobile Number
Fax Number

Email Address

|mwoice Address if available

Purchase Crder Number

|, the above named Authorising Representative for the Maobilising Company, approve activation.of Oil Spill Response
Limited and its resources in connection withthe above incident under the terms of the Agreementin place between the
above stated Company and 0il 5pill Response Limited.

Signature: Date / Time:

If Oil Spill Response Limited personnel are to work under another party’s direction please complete details below:

Comipany

Contact Name

Positionin Incident
Direct Phone Mumber

Mobile Number

Fax Number

Email Address
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APPENDIX Q: ESTIMATED MOBILIZATION AND FLIGHT TIME FOR OSRL’S
AERIAL DISPERSANT CAPABILITY

Country OSRL Nearest | Nearest Airport | Mobilization | Flight time @ Total time
Site to PTTEP time (hrs) (hrs) (hrs)
Assets
Algeria United Kingdom Houari 6 9 15
Boumediene
(DAAG)
Australia Singapore Darwin 6 8 14
Canada United Kingdom 1st day to St 6 15.5 >25
John’s (YYT)
2nd day to
Calgary
International
(YCC)
Mozambique | United Kingdom Maputo 6 20.5 25.5
Myanmar Singapore Yangon 6 4 10
Suvarnabhumi 6 3 9
Thailand Singapore Airport
Hat Yai Airport 6 2.25 8.25
Malaysia Singapore Senai Airport 6 0.4 6.4
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APPENDIX R: SPILL CAPABILITY ASSESSMENT CHECKLIST

Section 1 Management Organization & Training

It is essential that there is a robust management structure to lead the response to any incident. The members
of the response team should be aware of their individual roles and responsibilities and trained in oil spill
response. The team should be aware of how IESG and its members interface with their response organization.
The organization should be regularly exercised.

Management Organization & Training H
Reference document — OSCP

M1 | Is there a management structure for dealing with an oil spill incident?

M2 | Are all members of the team aware of their individual Roles and Responsibilities?
M3 | Is there a Response management System in place?

M4 | Have all of the team members been trained in oil spill response?

M5 | Have members of the management team been briefed in how IESG and its member
operate and their respective responsibilities?

M6 | When was the management team last exercise?

Section 2 Planning

There should be a contingency plan in place to co-ordinate the response to an oil spill which will bring together
various elements of the response, including cleanup equipment. It should be kept up to date and tested on a
regular basis. The plan should interface with other adjacent plans. And, should have an appropriate and
relevant risk assessment and identify where resources to support tier 1, 2 and 3 response can be accessed.

Planning
Reference document — OSCP

P1 | Is there a contingency plan in place?

P2 | When was it last review/update?

P3 | When was the plan last exercise?

P4 | Does the plan integrate with IESG response?

P5 | Does the plan interface with national and other adjacent local plans?

P6 | Does the plan risk assessment reflect the scope of the operation and anticipate
credible level of IESG and its members’ involvement?

P7 | Does the credible Tier 1 spill scenario identified?

P8 | Does the cleanup equipment appropriate with the Tier 1 spill scenario?

P9 | Does the equipment maintenance and test program in place?

P10 | Does the equipment mobilization & deployment logistics been planned and tested?

Section 3 Notification and Mobilization

An effective response is dependent upon an effective notification and mobilization system to alert the
responders. This section deals with the alerting system, and ensures that all parties are aware of the required
information and authorities to mobilize the support response from IESG and its members.

Notification and Mobilization
Reference document — OSCP
N1 | Is there a procedure in place to notify IESG of an incident?

N2 | When was it last review/update? (notification procedure)
N3 | When was the procedure last exercise?

N4 | Is there a procedure in place to mobilize IESG support in the event of an incident?

N5 | When was it last review/update? (mobilization procedure)

N6 | When was the system last exercise?

N7 | Are you aware of the information needed by IESG & members to mobilize a response?
N 8 | Are you aware of the advice and information support that can be accessed from IESG?
N 9 | Are you aware of the response time likely to be achieved in the event of a call?
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Section 4 Response

In order for IESG and its members to be able to respond effectively with the member (spill owner) thereis a
need for infrastructure items to support the response. This section deals with these elements.

Response
Reference document — OSCP

H

R1 | Is there a safety management plan in place for response operations?

R2 | Have response personnel been trained in the safety aspects of oil spill response?

R3 | Is there a communications system to enable effective co-ordination of the response?

R4 | Have secure equipment stockpile areas been identified?

equipment delivered by IESG and its members?

R5 | Have the logistical arrangements been identified to import and deploy additional

R6 | Has a waste management plan been developed for the response operation?

R7 | When was the system last exercise?

Answers to the questions are recorded on a numerical
matrix indicating whether the issue is considered to be
adequately addressed. Certain aspects are considered
critical success factors, and failure in these areas would be

Answers Status

Yes / Satisfactory / this year

In need of action / Review [ last year

No / Unsatisfactory/ Before last year

material to the ability of IESG and its members to assist the member (spill owner), or more importantly, for the

member to be able to response effectively. The answers should be dependent upon the question context.
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