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2 THE HAZOP STUDY

2.1 The HAZOP Procedure

HAZOP utilizes a system of guidewords (e.g. "more", "less", "other than" etc.) applied to the process
parameters (e.g. temperature, pressure, level, composition etc.) to find potential deviations and to devise
appropriate recommendations to solve the problems resulting from these deviations.

HAZOP is a team based method, i.e. a HAZOP study is performed by a team of experts who address the
plant concept based on the existing PIDs, PFDs and process descriptions. It is essential for the outcome of
the project that all areas of expertise relevant for the plant are represented in the team. Thus the team
should include the project manager, a process engineer, an instrumentation expert, a chemist and
potentially further experts having practical experience in running the type of plant under investigation.

2.2 The HAZOP Team

The HAZOP study has been performed in daily 8 hour team sessions within the period from November 19t
to 22nd, 2018 in the TECHNIP offices in Frankfurt, Germany.

The team was led by Peter Wiecha of DNV GL (Hamburg, Germany) and consisted of the following further
team members of TECHNIP (in alphabetic order):

Table 1: The HAZOP Team

Name Function

Martin Baumert Lead Engineer Process

Anke Gassel Engineering Manager

Wilfried Matthees Process Engineer

Dr. Thi Thu Hang Nguyen Process Engineer

Johannes Wiesner Lead Engineer Instrumentation and Elec. Eng.

DNV GL — Report No. GLO-18-1293, Rev. 0 — www.dnvgl.com Page 2

1 INTRODUCTION

Germanischer Lloyd Industrial Services GmbH, Oil & Gas, a division of DNV GL (subsequently called "DNV
GL"), has been appointed by TECHNIP Zimmer GmbH (subsequently called "TECHNIP") to conduct a HAZOP
and LOPA study (including a risk ranking) for the Revamp project.

Only parts which are affected by changes due to the project were subject of the HAZOP study.

1.1 The Objectives of the Study

The main objectives to perform a thorough analysis of a chemical facility during the design phase are
= to identify potential design errors and the hazards which result from these errors,
= to identify all hazards which result from the operation of the plant,
= to find adequate measures to mitigate these hazards if necessary and
= to ensure the operability of the plant on a high availability level.

These goals can be achieved through a variety of different approaches. Under these approaches the
HAZard and OPerability study (HAZOP) is one of the most systematic and complete methods.

DNV GL — Report No. GLO-18-1293, Rev. 0 — www.dnvgl.com Page 1



2.4 Risk Classification

As part of the HAZOP study, the HAZOP team classified the potential severity (S) and the probability (P)
for all causes where people might be affected. The basis for the classification are the categories defined

by TECHNIP as shown in Table 3 and Table 4:

Table 3: Severity levels

SEVERITY BODILY INJURY
Level (S) (SAFETY)
0 No bodily injury
1 Minor injury with no lasting effect
2 Serious injury (localized accident resulting in serious consequences for personnel)
3 Potential fatality (one)
4 Major accident, several fatalities

Table 4: Probability levels

PROBABILITY | Category FREQUENCY Qualitative equivalent
Level (P) (per year)
0 Improbable F<10* Extremely remote chance of happening
1 Very rare 10*<F<10? Remote chance of happening
2 Rare 103 <F<10? May happen less than once during plant lifetime
3 Possible 102<F<10? Expected to occur in plant lifetime
4 Frequent F>10" Expected to occur several times in plant lifetime

This classification was applied to the HAZOP causes and their related consequences before
(S, P) and with inclusion of the existing safeguards (SS, PS).

The severity and the probability levels are used to classify the risk level for the respective cases into the

risk matrix according Figure 1.

DNV GL — Report No. GLO-18-1293, Rev. 0 — www.dnvgl.com
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2.3 HAZOP Extent

Within the HAZOP study all parts which are affected by significant changes were covered, whereas package

units remained uncovered and will be analysed separately. The plant was subdivided into the following

nodes:

Table 2: HAZOP Nodes

Node No. | Node Description

1. Catalyst supply and preparation

Esterification | (28-R01) incl. HTM system

Esterification Process Column

Prepolymer transfer

Product discharge pump

Demin water circulation system

N s w N

Auxiliaries

During the HAZOP workshop, minor changes were implemented with red marks in the P&IDs. These red

marks are considered as implemented in the HAZOP. In the attached P&ID set these red marks are

already implemented.

DNV GL — Report No. GLO-18-1293, Rev. 0 — www.dnvgl.com
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3 LAYER OF PROTECTION ANALYSIS (LOPA)

The Layer of Protection Analysis (LOPA) is a well-established method to assess whether sufficient
protection measures have been applied to a technical process to prevent the risk to exceed a certain
predefined level. This level has to be specified by the company applying the LOPA based on their internal
risk management process.

3.1 LOPA Method

Technip have defined severity based tolerable frequencies (TF) (i.e. risk acceptance levels) as shown in
Table 5:

Table 5: Tolerable Frequencies (Risk targets) as specified by Technip

HAzZOP Consequence Maximum tolerable
Severity frequency of mitigated event
likelihood [per year]
0 No bodily injury -
Minor injury with no lasting effect -
2 Serious injury (localized accident resulting in serious 103
consequences for personnel)
3 Potential fatality (one) 10°
4 Major accident, several (N)fatalities 10®

For all HAZOP scenarios with severity 2, 3 and 4 a LOPA was performed as described in [IEC 61511-3]
and [CCPS-1,2,3] (see these reference for details on the LOPA method).

For the preparation of the LOPA study, all HAZOP causes (initiating events) which lead to the same local
consequences were collected.

Initiating event frequencies (IEFs) (i.e. failure frequencies for equipment etc.) have been assigned based
on a collection of data from different sources as shown in Table 6.

Subsequently, all relevant protection layers (barriers) were identified, which are effective to reduce the
likelihood to the "released hazard". Probabilities of failure on demand (PFD) were assigned to these IPLs
according to the data shown in Table 7.

In a further step, conditional modifiers (MF) (and enabling factors) were identified which result into further
reduction of the likelihood.

DNV GL — Report No. GLO-18-1293, Rev. 0 — www.dnvgl.com Page 6

Severity

Probability

- Low risk area
D Intermediate area
- Unacceptable risk area!

Figure 1: Risk Matrix

Based on this risk assessment, it was decided whether the individual scenarios needed further assessment
within a LOPA (Layer of Protection Analysis). The decision was made that all HAZOP scenarios with severity
2, 3 and 4 needed to be reviewed in the LOPA study.

2.5 Documentation

The results of the HAZOP study were documented using the software PHAWorks 5.27 of PrimaTech Inc.,
USA.

The documentation (worksheets) is reproduced as the main part of the subsequently documented study
(appendix A). In addition, appendix B contains all recommendations made by the team as a list of action
items.

Further to the recommendations, various prerequisites for a safe operation of the plant have been identified.
These prerequisites have been incorporated in the Project Notes reproduced in front of the worksheets
(appendix A) and the action items (appendix B). It is emphasised that they are an integral part of this
study.

In addition, this documentation contains all PIDs on which the study was based in the respective revision
status (appendix D).

DNV GL — Report No. GLO-18-1293, Rev. 0 — www.dnvgl.com Page 5



Table 7: Probabilities of Failure on Demand (PFD) for Independent Protection Layers (1PL)

Protection Layer PFD Reference
Safety control loop 1.00E-01 CCPS-2
Safety interlock 1.00E-01 CCPS-2
Human response to an abnormal condition 1.00E-01 CCPS-2
Human response to an abnormal condition with multiple 1,00E-02 CCPs-2
indocators and sensors and operator has > 24 h to accomplish
require response reaction
Operator response to alarms 1.00E-01 IEC 61511-3
Human action with 10 minutes response time (well documented 1,00E-01 CCP3-1
action, clear indication that action is required)
Human response to BPCS indication or alarm with 40 minutes 1,00E-01 CCPS1
response time
Permanent mechanical stop that limits travel 1.00E-02 CCPs-2
Single spring operated PRV 1,00E-02 CCPS-2
Single spring operated PRV in potential plugging senvice 1.00E+00 CCPS-2
PSV (clean senvice, test intervall 3 years) 6.20E-03 APl 521
PSV (clean senvice. test intervall 1 year) 1.00E-03 AP 521
Dual spring operated PRV 1,00E-03 CCPS-2
Rupture disc 1.00E-02 CCPS-2
Vacuum breaker 1.00E-02 CCPS-2
Went panels on enclosures 1.00E-02 CCPs-2
Excess flow valve 1.00E-01 CCPS-2
Restrictive flow orifice 1.00E-02 CCPS-2
Blast wall / bunker 1.00E-03 CCPS-1
Fire resistant insulation on walls / cladding on vessels 1.00E-02 CCPs-2
Fire and Explosion suppression systems 1.00E-01 CCPS-2
Personal protective equipment 1.00E-01 CCPS-2
Flame / detonation arrestor 1.00E-02 CCPS-1
Open vent 1.00E-02 CCPS-1
Check valve 1.00E-01 CCPS-2
Dual check valve 1.00E-02 CCPS-2
Pressure reducing regulator 1.00E-01 CCPS-2
Dikes, bunds 1,00E-02 CCPs-1/2
Underground drainage system 1.00E-02 CCPS-1/2
Fire proofing 1.00E-02 CCPS-1
Inherently safe design 1.00E-02 CCPS-1
Sources
IEC 615113 Functional Safety- Safety
CCPSA1 CCPS: Layer of Protection

Analysis - Simplified Process

CCPs-2 CCPS: Guidelines for Initiating

Events and Independent
Protection Layers in Layer of

Finally, further mitigating layers (independent protection layers, IPL) are taken into account, e.g. operator
intervention in combination with alarms etc. according to [CCPS-2].

In summary, this results into the combination of factors e.g. as shown in Figure 2:

LOPA [Oeseription Severity | Telerable [mitisting Events WAZOR | m1 [wediling Wi [mdesendent Protection o Tremencr ol
cave before Couned | vl Layers BPLY cause [1fvr]
safequards
Fersure increne in T Fioe segment with heat racing | 118 | LACEGT |3 mpeence | 100801 |1 on piping == 100608
losesd pipe segment i aor error
closeepipesegmens ‘ A to perator esror]
2 [Tatal It 1,00001
Fecommendatians

Total mitigated 100085
RAF = TMF / T8 I 0,010
= I o

Figure 2: LOPA case combining IEFs and IPLs with MFs

To each consequence category, a tolerable frequency (TF) is associated according to Table 5.
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Table 6: Initiating Event (Failure) Frequencies (IEF) with sources

Event

Failure mode Failure Frquency | Source

IEF [1yr]
Control loop (BPCS] F zilure 1.00E-01 CCPS-2
Contraller [regulator] [e.g. pressure) Failure 1.00E-01 CCPS-2
Check valve Single check valve failure - 1.00E-01 CCPS-2
high demand mode
Double check valves Failure (in zeries] 1.00E-02 CCPS-2
Heat exchanger [shell - tube] Tube rupture (1 pipe] 1.00E-03 BEWI 2003
Heat exchanger [Plate] External leak [eq. @ 10 mm) 1.00E-03 BEWI 2003
Pump Complete seal failure, major 1.00E-01 CCPS-2
leak
Pump sealleak 1,00E+00 CCPS-2
Compressar Failure 1.00E-01 CCPS-2
Fan Failure 1.00E-01 CCPS-2
Elower Failure 1.00E-01 CCPS-2
Hose Failure, leak 1.00E-01 CCPS-2
Hase Failure, rupture 1.00E-02 CCPS-2
Filter Plugging [dirty fluid) 1.00E-01
Filter Plugging [clean fluid) 1.00E-02
Artmaspheric tank Catastrophic failure 1.00E-05 CCPS-2
Armospheric tank Leak [gontin. 10 mm diameter] 1.00E-04 CCPS-2
Prezsure vessel Catastrophic failure 1.00E-05 CCPS-2
Above ground piping [» 67 Leak (10 of diameter] 1E-T im fur CCPS-2
Above ground piping (£ 67 Leak (102 of diameter] TE-5im fur CCPS-3
Small external fire Aggregate causes 1.00E-01 CCPS-1
Large external fires Aggregate causes 1.00E-02 CCPS-1
Site-wide losz of power Single circuit loss of pawer 1.00E-01 CCPS-2
Crane load drop 1.00E-04 CCPS-1
Human ermar Routine task that iz performed 1.00E+00 CCP3-2
once per week or more often
Human ermar Routine task that iz performed 1.00E-01 CCPS-2
onoe per manth ta ance per
week
Human ermar Routine task that iz performed 1.00E-02 CCPS-2

lezs than once per month

Sources

IEC B1511-3 Functional Safety- Safety Instrurmnented Swsterns For the
process industry sector - Part 3 Guidance for the
determination of the required =afety integrity levels

CCPS-1 CCPS: Laver of Protection Analysis - Simnplified Process Risk
Azsessment, 2001

CCPS-2 CCPS: Guidelines for Initiating Eventz and Independent
Protection Lavers in Laver of Pratection Analvsis, 2015

HCRD HCRD data (2010)

BEWI

Reference Marual Bevi Risk Assessments; Mational [nstitute of
Public Health and the Enviranment [BIWh): The Netherlands

DNV GL — Report No. GLO-18-1293, Rev. 0 — www.dnvgl.com

The most relevant conditional modifiers are the presence modification factor which accounts for a reduced
presence of personnel at the specific location during the shift. Further relevant factors are the ignition
probability for a flammable cloud and the fraction of explosion from an ignition. Details and numerical
values for these conditional modification factors are given in [CCPS-3].
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3.2 LOPA Recommendations

The LOPA as documented in the LOPA Worksheets (Appendix C) have resulted into the following

Recommendations. Some SIL requirement were already implemented These implemented SIL loops are
mentioned in the comment of each LOPA and are already part of the calculation:

Table 9: LOPA Recommendations

LOPA case

HAZOP cause

Recommendation

SIL

12

224

Ensure that package unit is sufficiently protected
against consequences

DNV GL — Report No. GLO-18-1293, Rev. 0 — www.dnvgl.com
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TF is compared with the calculated total mitigated frequency (TMF) which is given by
TMF = ZIEFl - MF - PFD;
i

where the sum runs over all initiating events i. In case that all independent protection layers apply to all
initiating events, all IEFs and all PFDs may be summed up independently. In this case a total PFD is
specified. In all other cases, the IPLs must only be applied to those IEs to which they apply and summed
up separately.

Finally, the Risk Reduction Factor RRF = TMF/ TF is calculated. It specifies the risk reduction factor of the
safety instrumented function (SIF) which is required to mitigate the scenarios as needed to meet the
tolerable frequency and the associated SIL requirement.

Table 8: Safety Integrity Levels, PFD and RRF (source: IEC 61511-3, table 3)

DEMAND MODE OF OPERATION
sa:i\t:!éll?iselflmy probahiliI;?fefta?l\{;?g: demand Target risk reduction
4 =10-9 to <104 >10 000 to <100 000
3 2104 to <10~ =1000 to <10 000
2 210-3to <10-2 =100 to <1 000
1 >10-2to <10-! >10 to <100

DNV GL — Report No. GLO-18-1293, Rev. 0 — www.dnvgl.com Page 9



5 APPENDIX A: HAZOP WORKSHEETS 4 REFERENCES

[IEC 61511-3] Functional Safety- Safety Instrumented Systems for the process industry sector - Part 3:
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Analysis, Center of Chemical Process Safety, New York, USA, 2014.
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LUUINBIUNG VOCs Fugitive Emission
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Indorama petrochem limited

MACHINE PM MASTER PLAN

2024
Biomass
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Eq.No. Name Description Class Activity Spec Quantity Period
HC-M6-1 Fuel rotary feeder Gear box B Replace oil 6M
HC-M6-1 Fuel rotary feeder Bearing Regrease 6M
HC-M6-1 Fuel rotary feeder Chain B Lubricate ™
HC-M86-1 Fuel rotary feeder Chain B Tension ™
HC-M86-2 Fuel rotary feeder Gear box B Replace oil 6M
HC-M6-2 Fuel rotary feeder Bearing Regrease 6M
HC-M86-2 Fuel rotary feeder Chain B Lubricate ™
HC-M6-2 Fuel rotary feeder Chain B Tension ™
HC-M13-1  [Bucket elevator Chain B Lubricate ™
HC-M13-1  [Bucket elevator Chain B Tension ™
HC-M13-1 Bucket elevator Bearing B Regrease 6M
HC-M13-1 Bucket elevator Belt bucket Inspection 6M
HC-M13-1 Bucket elevator Gear box B Replace oil 6M
HC-M13-2  [Bucket elevator Chain B Lubricate ™
HC-M13-2  |Bucket elevator Chain B Tension ™
HC-M13-2  |Bucket elevator Bearing B Regrease 6M
HC-M13-2  |Bucket elevator Belt bucket Inspection 6M
HC-M13-2  |Bucket elevator Gear box B Replace oil 6M
HC-M13-3  [Bucket elevator Chain B Lubricate ™
HC-M13-3  [Bucket elevator Chain B Tension ™
HC-M13-3  |Bucket elevator Bearing B Regrease 6M
HC-M13-3  |Bucket elevator Belt bucket Inspection 6M
HC-M13-3  |Bucket elevator Gear box B Replace oil 6M
HC-M14-1 Fuel screw conveyor Chain B Lubricate ™
HC-M14-1 Fuel screw conveyor Chain B Tension ™
HC-M14-1 Fuel screw conveyor Bearing B Regrease 6M
HC-M14-1 Fuel screw conveyor Gear box B Replace oil 6M
HC-M14-2  |Fuel screw conveyor Chain B Lubricate ™
HC-M14-2  |Fuel screw conveyor Chain B Tension ™
HC-M14-2  |Fuel screw conveyor Bearing B Regrease 6M

MEC-F035 Rev.0 Date 1 Oct 2020
Indorama petrochem limited
MACHINE PM MASTER PLAN
2024
Biomass
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Eq.No. Name Description Class Activity Spec Quantity Period
HC-M14-2  |Fuel screw conveyor Gear box B Replace oil 6M
HC-M14-3  |Fuel screw conveyor Chain B Lubricate ™
HC-M14-3  |Fuel screw conveyor Chain B Tension ™
HC-M14-3  |Fuel screw conveyor Bearing B Regrease 6M
HC-M14-3  |Fuel screw conveyor Gear box B Replace oil 6M
HC-M1-1 Circulation pump Coupling B Inspection ™
HC-M1-1 Circulation pump QOil B Replace oil 6M
HC-M1-2 Circulation pump Coupling B Inspection ™
HC-M1-2 Circulation pump QOil B Replace oil 6M
HC-M1-3 Circulation pump Coupling B Inspection ™
HC-M1-3 Circulation pump QOil B Replace oil 6M
HC-M10 SA Fan Coupling B Inspection ™M
HC-M10 SA Fan Bearing B Regrease ™
HC-M5 ID Fan Belt B Tension ™
HC-M5 ID Fan Pulley B Tension ™
HC-M5 ID Fan Bearing B Regrease ™
HC-M8-RV1 [Rotary valve ESP Gear box B Replace oil 6M
HC-M8-RV1  |Rotary valve ESP Chain B Lubricate ™
HC-M8-RV1  |Rotary valve ESP Chain B Tension ™
HC-M8-RV2  |Rotary valve ESP Gear box B Replace oil 6M
HC-M8-RV2 [Rotary valve ESP Chain B Lubricate ™
HC-M8-RV2  |Rotary valve ESP Chain B Tension ™
HC-M8-RV3  [Rotary valve ESP Gear box B Replace oil 6M
HC-M8-RV3  |Rotary valve ESP Chain B Lubricate ™
HC-M8-RV3 [Rotary valve ESP Chain B Tension ™
HC-M7 Rotary valve APH Gear box B Replace oil 6M
HC-M7 Rotary valve APH Chain B Lubricate 1™
HC-M7 Rotary valve AP Chain B Tension ™
HC-M13 Rotary valve TF Pheheater Gear box B Replace oil 6M
HC-M13 Rotary valve TF Pheheater Chain B Lubricate ™

MEC-F035 Rev.0 Date 1 Oct 2020




Indorama petrochem limited

MACHINE PM MASTER PLAN

2024
Biomass
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Eq.No. Name Description Class Activity Spec Quantity Period
HC-M13 Rotary valve TF Pheheater Chain B Tension ™
HC-M14 Rotary valve Convective zone Gear box B Replace oil 6M
HC-M14 Rotary valve Convective zone Chain B Lubricate ™
HC-M14 Rotary valve Convective zone Chain B Tension ™
Engine diesel Mobil engine B Replace 15W-40 6M
Engine diesel Fuel filter B Replace 1Y
Engine diesel Air filter B Clean ™
Engine diesel Belt B Tension ™
Engine diesel Air filter B Replace 1Y
Engine diesel boiler B Clean 1Y
Engine diesel Coolant B Replace 1Y
Pump Coupling B Inspection ™M
HB-1-01B Fuel conveyor Belt cover B Condition ™
HB-1-01A Gear box pusher QOil B Replace 1Y
HB-1-01A Gear box pusher V-belt B Tension ™
HB-1-01A Gear box pusher V-belt B Replace 1Y
HB-1-01A Gear box pusher Overhaul B Replace 5Y
HB-1-01A Gear box pusher Bushing Arm B Replace 5Y
HB-1-01A  |Gear box grate stage 1 Oil B Replace 1Y
HB-1-01A Gear box grate stage 1 V-belt B Tension ™
HB-1-01A  |Gear box grate stage 1 V-belt B Replace 1Y
HB-1-01A Gear box grate stage 1 Overhaul B Replace 5Y
HB-1-01A  |Gear box grate stage 1 Bushing Arm B Replace 5Y
HB-1-01A Gear box grate stage 2 QOil B Replace 1Y
HB-1-01A Gear box grate stage 2 V-belt B Tension ™
HB-1-01A  |Gear box grate stage 2 V-belt B Replace 1Y
HB-1-01A Gear box grate stage 2 Overhaul B Replace 5Y
HB-1-01A  |Gear box grate stage 2 Bushing Arm B Replace 5Y
HB-1-01A Gear box grate stage 3 Oil B Replace 1Y
HB-1-01A  |Gear box grate stage 3 V-belt B Tension ™

MEC-F035 Rev.0 Date 1 Oct 2020
Indorama petrochem limited
MACHINE PM MASTER PLAN
2024
Biomass
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Eq.No. Name Description Class Activity Spec Quantity Period
HB-1-01A  |Gear box grate stage 3 V-belt B Replace 1Y
HB-1-01A Gear box grate stage 3 Overhaul B Replace 5Y
HB-1-01A  |Gear box grate stage 3 Bushing Arm B Replace 5Y
AC-1-01A  |Ash conveyor Oil gear B Replace 1Y
AC-1-01A  |Ash conveyor Bearing shaft B regrease 1Y
AC-1-01A  |Ash conveyor Bearing shaft B Replace 2y
AC-1-01A  |Ash conveyor V-belt B Tension ™
AC-1-01A  |Ash conveyor V-belt B Replace 1Y
AC-1-01A  |Ash conveyor Overhaul gear box| B Overhaul 5Y
AC-1-01A  |Ash conveyor Bushing Arm B Replace 2y
HB-1-01B Gear box pusher Oil B Replace 1Y
HB-1-01B Gear box pusher V-belt B Tension ™M
HB-1-01B Gear box pusher V-belt B Replace 1Y
HB-1-01B Gear box pusher Overhaul B Replace 5Y
HB-1-01B Gear box pusher Bushing Arm B Replace 5Y
HB-1-01B Gear box grate stage 1 Oil B Replace 1Y
HB-1-01B  |Gear box grate stage 1 V-belt B Tension ™
HB-1-01B Gear box grate stage 1 V-belt B Replace 1Y
HB-1-01B  |Gear box grate stage 1 Overhaul B Replace 5Y
HB-1-01B Gear box grate stage 1 Bushing Arm B Replace 5Y
HB-1-01B  |Gear box grate stage 2 Oil B Replace 1Y
HB-1-01B Gear box grate stage 2 V-belt B Tension ™
HB-1-01B  |Gear box grate stage 2 V-belt B Replace 1Y
HB-1-01B Gear box grate stage 2 Overhaul B Replace 5Y
HB-1-01B Gear box grate stage 2 Bushing Arm B Replace 5Y
HB-1-01B  |Gear box grate stage 3 Oil B Replace 1Y
HB-1-01B Gear box grate stage 3 V-belt B Tension ™
HB-1-01B  |Gear box grate stage 3 V-belt B Replace 1Y
HB-1-01B Gear box grate stage 3 Overhaul B Replace 5Y
HB-1-01B  |Gear box grate stage 3 Bushing Arm B Replace 5Y

MEC-F035 Rev.0 Date 1 Oct 2020




Indorama petrochem limited

MACHINE PM MASTER PLAN

2024
Biomass
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Eq.No. Name Description Class Activity Spec Quantity Period
AC-1-01A  |Ash conveyor Oil gear B Replace 1Y
AC-1-01A  |Ash conveyor Bearing shaft B regrease 1Y
AC-1-01A  |Ash conveyor Bearing shaft B Replace 2y
AC-1-01A  |Ash conveyor V-belt B Tension ™
AC-1-01A  |Ash conveyor V-belt B Replace 1Y
AC-1-01A  |Ash conveyor Overhaul gear box| B Overhaul 5Y
AC-1-01A  |Ash conveyor Bushing Arm B Replace 2Y
P-1-01A HTM PUMP Bearing B Replace 2Y
P-1-01A HTM PUMP Bearing B Regrease Kluber A55 30g 6M
P-1-01A HTM PUMP Mechanical Seal B Replace 2Y
P-1-01A HTM PUMP Coupling B Inspection 6M
P-1-01A HTM PUMP Gasket B Replace 2Y
P-1-01B HTM PUMP Bearing B Replace 2Y
P-1-01B HTM PUMP Bearing B Regrease Kluber A55 30g 6M
P-1-01B HTM PUMP Mechanical Seal B Replace 2Y
P-1-01B HTM PUMP Coupling B Inspection 6M
P-1-01B HTM PUMP Gasket B Replace 2Y
P-1-01C HTM PUMP Bearing B Replace 2Y
P-1-01C HTM PUMP Bearing B Regrease Kluber A55 30g 6M
P-1-01C HTM PUMP Mechanical Seal B Replace 2Y
P-1-01C HTM PUMP Coupling B Inspection 6M
P-1-01C HTM PUMP Gasket B Replace 2Y
P-1-02A HTM PUMP Bearing B Replace 5Y
P-1-02A HTM PUMP Bearing B Regrease Kluber A555 30g 6M
P-1-02A HTM PUMP Mechanical Seal B Replace 5Y
P-1-02A HTM PUMP V-belt B Inspection ™M
P-1-02A HTM PUMP V-belt B Relace 1Y
P-1-02A HTM PUMP Gasket B Replace 5Y
P-1-02A Engine diesel Mobil engine B Replace 15W-40 6M
P-1-02A Engine diesel Fuel filter B Replace 1Y
MEC-F035 Rev.0 Date 1 Oct 2020
Indorama petrochem limited
MACHINE PM MASTER PLAN
2024
Biomass
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Eq.No. Name Description Class Activity Spec Quantity Period
P-1-02A Engine diesel Air filter B Clean ™
P-1-02A Engine diesel Air filter B Replace 1Y
P-1-02A Engine diesel boiler B Clean 1Y
P-1-02A Engine diesel Coolant B Replace 1Y
P-1-02B HTM PUMP Bearing B Replace 5Y
P-1-02B HTM PUMP Bearing B Regrease Kluber A555 30g 6M
P-1-02B HTM PUMP Mechanical Seal B Replace 5Y
P-1-02B HTM PUMP V-belt B Inspection ™M
P-1-02B HTM PUMP V-belt B Relace v
P-1-02B HTM PUMP Gasket B Replace 5Y
P-1-02B Engine diesel Mobil engine B Replace 15W-40 6M
P-1-02B Engine diesel Fuel filter B Replace 1Y
P-1-02B Engine diesel Air filter B Clean ™
P-1-02B Engine diesel Air filter B Replace 1Y
P-1-02B Engine diesel boiler B Clean 1Y
P-1-02B Engine diesel Coolant B Replace 1Y
IDF-1-01A  |Blower QOil B Replace 6M
IDF-1-01A  |Blower Coupling B Inspection ™
IDF-1-01A  |Blower Overhaul B Overhaul 5Y
FDF-1-01A  |Blower Oil B Replace 6M
FDF-1-01A  |Blower Coupling B Inspection ™M
FDF-1-01A  |Blower Overhaul B Overhaul 5Y
IDF-1-01B  |Blower QOil B Replace 6M
IDF-1-01B  |Blower Coupling B Inspection ™
IDF-1-01B  |Blower Overhaul B Overhaul 5Y
FDF-1-01B  |Blower QOil B Replace 6M
FDF-1-01B  |Blower Coupling B Inspection ™
FDF-1-01B  |Blower Overhaul B Overhaul 5Y
ESP01-X01  [ESP Over haul B Overhaul 5Y
ESP0O1-X01 [ESP Bearing B Regease  [Shell Alvanai R3) 12.5g 6M
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Indorama petrochem limited

MACHINE PM MASTER PLAN

2024
Biomass
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Eq.No. Name Description Class Activity Spec Quantity Period
ESP01-X01 [ESP Chain B Tension ™
ESP01-X01 [ESP Chain B Regease Shell alvanai ™
ESP01-X01 [ESP Chain B Replace 5Y
ESP01-X01 [ESP Sprocket B Replace 5Y
ESP01-X02 [ESP Over haul B Overhaul 5Y
ESP01-X02 [ESP Bearing B Regease  [Shell Alvanai R3] 12.5g 6M
ESP01-X02 [ESP Chain B Tension ™
ESP01-X02 [ESP Chain B Regease Shell alvanai ™
ESP01-X02 [ESP Chain B Replace 5Y
ESP01-X02 [ESP Sprocket B Replace 5Y
ESP02-X01  [ESP Over haul B Overhaul 5Y
ESP02-X01  [ESP Bearing B Regease  [Shell Alvanai R3| 12.5g 6M
ESP02-X01  |ESP Chain B Tension ™
ESP02-X01 [ESP Chain B Regease Shell alvanai ™
ESP02-X01 |ESP Chain B Replace 5Y
ESP02-X01 |ESP Sprocket B Replace 5Y
ESP02-X02  [ESP Over haul B Overhaul 5Y
ESP02-X02  ESP Bearing B Regease  [Shell Alvanai R3] 12.5g 6M
ESP02-X02  ESP Chain B Tension ™
ESP02-X02 [ESP Chain B Regease Shell alvanai ™
ESP02-X02 |ESP Chain B Replace 5Y
ESP02-X02 |ESP Sprocket B Replace 5Y

Prepared By ©........ccccoeeiiiiiiins

Date
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Date
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v

agihfSanamslii 1 2567

o mnalFinamsliiin Saufeu nsngran - Fumnau 2567 @MnAananas)
" ASAIAN | AanAl e L RGHY WA SATRRGEY
1 192.00 260.00 192.00 118.00 162.00 104.00
2 277.00 166.00 222.00 148.00 210.00 101.00
3 195.00 159.00 165.00 277.00 156.00 112.00
4 180.00 156.00 203.00 189.00 228.00 250.00
5 168.00 219.00 241.00 170.00 157.00 186.00
6 197.00 224.00 207.00 154.00 225.00 0.00
7 162.00 217.00 239.00 201.00 156.00 126.00
8 234.00 230.00 182.00 186.00 230.00 206.00
9 195.00 217.00 208.00 199.00 190.00 234.00
10 147.00 163.00 300.00 178.00 249.00 201.00
11 168.00 209.00 243.00 125.00 229.00 208.00
12 239.00 210.00 149.00 114.00 259.00 197.00
13 209.00 247.00 169.00 114.00 239.00 194.00
14 239.00 213.00 210.00 139.00 246.00 189.00
15 238.00 182.00 374.00 116.00 161.00 244.00
16 191.00 206.00 184.00 123.00 135.00 226.00
17 211.00 213.00 239.00 175.00 155.00 197.00
18 161.00 175.00 169.00 148.00 155.00 162.00
19 162.00 187.00 171.00 198.00 182.00 155.00
20 128.00 213.00 262.00 136.00 177.00 172.00
21 208.00 189.00 210.00 199.00 182.00 187.00
22 213.00 134.00 176.00 241.00 374.00 178.00
23 178.00 208.00 200.00 162.00 284.00 168.00
24 212.00 153.00 332.00 194.00 308.00 170.00
25 186.00 235.00 184.00 213.00 204.00 139.00
26 268.00 195.00 171.00 202.00 164.00 160.00
27 207.00 208.00 147.00 178.00 186.00 207.00
28 242.00 157.00 155.00 146.00 127.00 155.00
29 188.00 211.00 152.00 164.00 150.00 128.00
30 158.00 203.00 163.00 143.00 131.00 119.00
31 185.00 175.00 - 123.00 - 130.00
U 6,138.00 6,134.00 6,219.00 5,173.00 6,011.00 5,205.00
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WBanamsrinnnduanldlszlewii 1 2567

o o [ ¢ [ J
maafSnamsinhnduanlilszleri vruneu NINYIAN-5HINN 2567 (NLIANNAT)

o NINYIAN Famau AUy L RGHY NI FUAY
1 218.42 209.42 218.07 184.12 187.93 196.86
2 225.27 185.70 217.29 196.47 187.57 185.39
3 225.44 200.46 203.17 212.10 176.10 183.44
4 225.27 200.46 203.17 190.81 187.75 190.75
5 225.09 212.46 203.00 190.81 187.75 187.75
6 224.92 204.41 202.82 190.28 187.40 188.81
7 225.27 219.66 199.04 214.45 187.57 188.63
8 199.40 219.48 184.82 203.49 202.04 188.63
9 198.52 219.13 184.82 203.67 211.57 197.21
10 210.69 219.66 184.47 179.84 212.28 197.21
11 212.63 207.48 195.62 191.67 187.93 196.86
12 212.81 207.13 207.97 191.67 187.93 196.68
13 192.37 209.77 195.44 191.32 187.57 196.15
14 213.52 208.01 195.97 191.84 212.10 195.44
15 212.28 218.95 173.35 191.67 211.57 198.09
16 200.77 212.28 185.17 218.24 215.17 196.68
17 205.61 211.93 184.82 207.48 211.57 197.21
18 204.02 211.75 185.17 202.29 211.40 197.03
19 203.84 210.69 199.57 202.82 235.93 195.62
20 211.75 210.87 199.93 195.27 234.87 195.27
21 203.32 210.87 208.54 183.62 196.15 192.02
22 192.02 211.93 233.42 183.44 182.14 191.84
23 179.67 212.81 221.24 183.27 205.43 192.37
24 187.22 199.93 223.89 183.27 193.26 199.57
25 203.35 203.00 218.95 183.27 193.43 199.93
26 204.06 202.82 230.24 195.44 193.43 199.93
27 207.48 215.00 218.07 205.72 197.03 201.16
28 207.30 226.82 218.42 193.89 208.86 199.75
29 207.66 239.17 206.07 193.89 209.03 199.93
30 207.48 228.35 206.60 195.13 208.86 199.57
31 207.30 216.17 - 194.60 - 201.16
3 6,454.75 6,566.55 6,109.16 6,045.85 6,011.65 6,046.96
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FI30w Level Level
m3/hr EQ1 EQ 2 st st st st nd nd nd nd
Date parameter | (/™ ASIT | ASLY| ASTY | AS 1| AS2M | AS2 ASZY AS2 | pinai pon
Mon : 01-Jul-24 Level 1.7 1.9
Flow 8
MLSS
coD 1,447 1,485 36
pH 5.9 6.5 7.5 7.5 7.6 7.7 7.7 7.7 7.8 7.8 8.5
5.9 6.5 7.5 7.5 7.6 7.7 7.7 7.7 7.8 7.8 8.5
5.9 6.5 7.5 7.5 7.6 7.7 7.7 7.7 7.8 7.8 8.5
6.3 6.2 7.6 7.7 7.8 7.7 7.7 7.8 7.8 7.9 8.5
6.4 6.3 7.7 7.6 7.8 7.7 7.8 7.7 7.7 7.8 8.5
6.3 6.5 7.7 7.6 7.7 7.8 7.8 7.7 7.8 7.8 8.5
PH avg. 6.1 6.4 7.6 7.6 7.7 7.7 7.7 7.7 7.8 7.8 85
DO 5.1 5.4 5 4.5 3.9 4.4 4 3.5
5 4.9 3.2 5.3 5.1 5.1 5 5.3
4.9 4.3 2.9 4.5 4.5 4.4 4.6 4.5
5.5 5.1 3.3 6.1 5.7 4.6 4.9 4.6
DO avg. 6.7 6.6 6.2 6.8 6.7 6.6 6.6 6.6
Temperature 36.5 36.4 35.6 35.5 35.5 35.4 34.9 34.8 34.8 34.7 30.8
36.3 36.1 35.1 35.2 35.2 35.0 34.2 34.5 34.6 34.3 30.4
34.8 35.2 34.3 34.5 34.5 34.1 33.9 33.7 33.5 33.4 28.3
34.2 34.7 34.5 34.8 34.7 34.7 34.5 34.0 33.9 33.5 27.3
Temp. avg. 35.5 35.6 34.9 35.0 35.0 34.8 34.4 34.3 34.2 34.0 29.2
Flow Level Level
Date Parameter (m*/hr) =1 s Af/?l..St Af/ 12.St Af/ ;St Af/iSt Aglztl.“CI A§/22“" Aglz;d A§/24“d Final pond
Wed : 31-Jul-24 Level 1.8 1.6
Flow 7.5
MLSS
cob 2,789 2,659 56
SV30
SVI
pH 4.5 4.6 7.7 7.7 7.7 7.7 7.8 7.9 8.0 7.9 8.6
4.5 4.6 7.7 7.7 7.7 7.7 7.8 7.9 8.0 7.9 8.6
4.5 4.6 7.7 7.7 7.7 7.8 7.8 7.9 8.0 8.0 8.5
4.5 4.6 7.6 7.6 7.7 7.7 7.8 7.9 8.0 7.9 8.5
4.4 4.5 7.7 7.7 7.7 7.7 7.9 7.9 8.0 8.0 8.5
4.4 4.5 7.7 7.6 7.7 7.7 7.8 7.9 8.0 8.0 8.5
PH avg.
DO 5.9 5.4 5.5 6.2 6.7 6 5.4 5.1
6.4 5.4 5.6 6.6 5.8 5.3 5.4 5.7
6.6 4.4 4.7 6.4 5.5 5.5 6.5 7
6.5 4.6 4.7 6.2 5.6 6 6.1 6.6
DO avg.
Temperature 35.7 36.8 34.2 34.0 33.7 33.5 33.0 32.7 32.5 32.3 28.4
36.9 36.8 35.8 35.5 35.2 35.0 34.8 34.6 34.3 34.0 31.0
34.6 35.2 34.6 35.2 34.8 34.6 33.8 33.6 33.4 33.2 29.8
33.8 344 34.2 34.8 34.9 34.6 33.9 33.5 334 33.1 28.6

Temp. avg.




FI30w Level Level
m3/hr EQ1 EQ 2 st st st st nd nd nd nd
Date parameter | (/™ ASIT | ASLY| ASTY | AS 1| AS2M | AS2 ASZY AS2 | pinai pon
Thu : 01-Aug-24 Level 2.2 1.9
Flow 7.5
MLSS
coD 3,501 3,686 41
SV30
SVI
pH 4.5 4.6 7.7 7.7 7.7 7.7 7.8 7.9 8.0 8.0 8.6
4.5 4.6 7.7 7.7 7.7 7.7 7.8 7.9 8.0 8.0 8.6
4.4 4.5 7.7 7.7 7.7 7.8 7.8 7.9 8.0 8.0 9.0
4.6 5.2 7.7 7.7 7.7 7.8 7.8 7.8 7.8 7.9 8.8
4.7 5.1 7.7 7.7 7.7 7.8 7.8 7.8 7.8 7.9 8.8
4.8 5.0 7.7 7.7 7.7 7.8 7.8 7.8 7.8 7.9 8.8
PH avg.
DO 6.4 5.9 5.1 5.8 6.8 6.1 5.4 4.7
5.8 6.4 5.7 5.1 6.4 6.8 6.6 5.9
6.5 4.1 4.5 6.3 4.6 4.3 5.4 6.3
6.6 4.1 4.6 4.5 4.4 4.1 5.3 5.7
DO avg.
Temperature 37.5 37.0 36.4 36.5 35.8 354 34.2 33.9 33.7 33.5 29.8
37.0 36.8 36.7 36.6 36.2 36.0 35.0 35.0 34.7 34.2 30.7
36.5 36.4 36.0 35.8 35.7 35.8 35.1 35.2 35.3 35.3 28.9
36.2 36.1 35.8 35.9 35.8 35.7 34.8 34.9 34.9 34.7 28.4
Temp. avg.
Flow Level Level
Date Parameter (m3/hr) EQ1 EQ 2 Af/ft Af/jz_st Af/;st Af/ist Aglzlnd Aglzznu Aglz;d Ag/ind Final pond
Sat : 31-Aug-24 Level 1.6 1.8
Flow 8
MLSS
cob 2,660 2,577 57
SV30
SVI
pH 4.9 5.0 7.1 7.1 7.3 7.4 7.5 7.5 7.5 7.6 8.7
5.0 5.2 7.1 7.1 7.3 7.4 7.5 7.5 7.5 7.6 8.7
5.1 5.2 7.1 7.1 7.2 7.4 7.5 7.5 7.5 7.6 8.7
4.6 5.0 7.1 7.1 7.3 7.3 7.5 7.5 7.5 7.6 8.8
4.6 5.0 7.1 7.1 7.3 7.3 7.5 7.5 7.5 7.6 8.8
4.6 5.0 7.1 7.1 7.3 7.3 7.5 7.5 7.5 7.6 8.8
PH avg.
DO 5 1.0 0.7 5.2 5.0 5.4 5.8 5.4
5 0.9 0.7 5.4 5.6 5.7 5.7 5.4
4.9 0.9 0.8 5 6.1 4.8 5.5 4.5
4.6 1 0.9 5.1 4.9 5.5 4.7 5.2
DO avg.
Temperature 35.6 35.4 35.5 354 35.4 35.6 35.2 35.1 35.2 35.1 29.1
35.1 35.2 35.2 35.2 35.1 35.3 34.8 34.9 34.8 34.7 28.4
35.0 35.0 34.0 33.0 33.0 33.0 33.0 33.0 33.0 32.0 28.0
34.0 34.0 33.0 33.0 33.0 33.0 33.0 32.0 32.0 32.0 27.0

Temp. avg.




FI30w Level Level
m3/hr EQ1 EQ 2 st st st st nd nd nd nd
Date parameter | (/™ ASIT | ASLY| ASTY | AS 1| AS2M | AS2 ASZY AS2 | pinai pon
Sun: 01-Sep-24 Level 1.6 1.5
Flow 8
MLSS
coD 2,926 2,524 74
SV30 900 200
SVI
pH 4.7 4.6 7.2 7.2 7.3 7.3 7.5 7.5 7.5 7.6 8.7
4.6 4.6 7.2 7.2 7.3 7.3 7.5 7.5 7.5 7.6 8.7
4.6 4.5 7.2 7.2 7.3 7.3 7.5 7.5 7.5 7.6 8.7
4.6 4.7 7.2 7.2 7.3 7.4 7.5 7.5 7.5 7.6 8.8
4.6 4.7 7.2 7.2 7.3 7.4 7.5 7.5 7.5 7.6 8.8
4.6 4.7 7.3 7.3 7.3 7.4 7.5 7.5 7.5 7.6 8.8
PH avg.
DO 4.8 0.8 0.5 5.5 5.3 5.7 5.8 5.7
4.8 1 0.8 5.1 2.6 4.4 5.2 5.5
5 0.6 0.9 4 4.7 5.5 5 5.5
5.6 0.9 0.8 4.5 5.4 5.7 4.9 5.6
DO avg.
Temperature 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 30.0
34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 32.0
35.0 34.0 34.0 33.0 33.0 33.0 33.0 33.0 32.0 32.0 30.0
35.0 34.0 33.0 33.0 33.0 33.0 32.0 32.0 32.0 32.0 28.0
Temp. avg.
Flow Level Level
Date Parameter (m3/hr) EQ1 EQ 2 Af/ft Af/jz_st Af/;st Af/ist Aglzlnd Aglzznu Aglz;d Ag/ind Final pond
Mon : 30-Sep-24 Level 2.1 2.2
Flow 7.5
MLSS
cob 2,258 2,345 80
SV30
SVI
pH 3.8 4.0 6.9 6.8 7.1 7.0 7.1 7.3 7.4 7.3 8.9
4.4 4.5 7.1 7.0 7.2 7.2 7.2 7.4 7.4 7.4 8.9
4.5 4.8 7.1 7.0 7.2 7.1 7.2 7.4 7.4 7.4 8.9
4.9 6.2 7.2 7.1 7.2 7.1 7.2 7.4 7.4 7.4 8.9
4.8 5.9 7.1 7.1 7.2 7.1 7.2 7.4 7.4 7.4 8.9
4.8 5.7 7.1 7.1 7.2 7.1 7.2 7.4 7.4 7.4 8.9
PH avg.
DO 2.7 1.4 3.1 5.3 6.2 6.5 7 7.3
4.1 1.3 3.2 5.2 6 6.6 7 7.3
4 0.9 33 5.5 6.4 6.4 6.9 6.9
4.6 1.6 3.3 5.2 6 6.4 6.8 6.7
DO avg.
Temperature 35.8 36.2 35.2 35.6 35.8 35.8 35.2 34.8 34.6 34.2 29.8
35.6 35.8 354 35.6 35.8 35.9 34.8 34.6 34.2 34.0 29.6
35.3 354 354 354 353 35.5 35.0 35.1 35.0 35.2 28.9
35.2 35.3 35.3 35.2 35.1 35.0 34.8 34.9 34.7 34.9 28.6

Temp. avg.




FI30w Level Level
m3/hr EQ1 EQ 2 st st st st nd nd nd nd
Date parameter | (/™ ASIT | ASLY| ASTY | AS 1| AS2M | AS2 ASZY AS2 | pinai pon
Tue : 01-Oct-24 Level 1.6 1.9
Flow 7.5
MLSS
coD 2,544 2,590 79
SV30 900 380
SVI
pH 4.5 5.3 7.2 7.2 7.2 7.2 7.2 7.4 7.4 7.5 8.9
4.5 5.3 7.2 7.2 7.2 7.2 7.2 7.4 7.4 7.5 8.9
4.5 5.0 7.2 7.2 7.2 7.2 7.3 7.3 7.4 7.5 8.9
5.0 5.1 7.2 7.2 7.2 7.2 7.3 7.3 7.4 7.5 8.9
5.0 5.1 7.2 7.2 7.2 7.2 7.3 7.3 7.4 7.5 8.9
4.6 5.0 7.2 7.2 7.2 7.2 7.3 7.3 7.4 7.5 8.9
PH avg.
DO 4.8 1.9 3.2 4.5 6.4 5.7 6.1 6.3
5.3 1.7 34 5.3 6.4 6.5 6.7 6.9
4.1 1.8 3.8 6 6.5 6.8 7.2 7.3
4.2 1.2 3.7 6 6.3 6.5 6.9 6.8
DO avg.
Temperature 35.0 36.0 33.0 33.0 32.0 32.0 32.0 32.0 31.0 31.0 28.0
36.0 36.0 34.0 34.0 34.0 34.0 33.0 33.0 33.0 33.0 30.0
33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 29.0
32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 29.0
Temp. avg.
Flow Level Level
Date Parameter (m3/hr) EQ1 EQ 2 Af/ft Af/jz_st Af/;st Af/ist Aglzlnd Aglzznu Aglz;d Ag/ind Final pond
Thu : 31-Oct-24 Level 14 1.7
Flow 7.5
MLSS
cob 2,308 2,210 56
SV30
SVI
pH 4.1 4.3 6.9 7 7 7.1 7.2 7.3 7.4 7.4 8.8
4.0 4.2 6.9 7 7 7.1 7.2 7.3 7.4 7.4 8.8
3.9 4.0 6.9 7 7 7.1 7.2 7.3 7.4 7.4 8.8
4.1 4.2 6.9 6.9 7 7.1 7.2 7.3 7.4 7.4 8.9
4.1 4.2 6.9 6.9 7 7.1 7.2 7.3 7.4 7.4 8.9
4.0 4.2 6.9 6.9 7 7.1 7.2 7.3 7.4 7.4 8.9
PH avg.
DO 5.4 3.9 3.2 4.6 5.6 6 5.9 6.4
5.2 1.1 2.2 3.9 5.6 5.5 5.7 6.2
4.6 1.3 3.5 5 5.7 6.3 6.6 5.7
4.8 1 1.8 3.5 5.7 6 5.6 6.2
DO avg.
Temperature 34.2 34.5 33.2 33.5 33.1 33.5 32.8 32.7 32.8 32.6 29.6
34.0 34.2 33.3 33.2 33.1 33.0 32.1 32.2 323 32.2 29.5
35.0 34.0 33.0 32.0 32.0 32.0 32.0 31.0 31.0 31.0 28.0
34.0 33.0 32.0 32.0 31.0 31.0 31.0 31.0 30.0 30.0 27.0

Temp. avg.




FI30w Level Level
m3/hr EQ1 EQ 2 st st st st nd nd nd nd
Date parameter | (/™ ASIT | ASLY| ASTY | AS 1| AS2M | AS2 ASZY AS2 | pinai pon
Fri: 01-Nov-24 Level 1.8 2.4
Flow 7
MLSS
coD 2,300 2,468 70
SV30
SVI
pH 4.0 4.2 6.8 6.9 7 7.0 7.1 7.2 7.3 7.2 8.9
4.1 4.5 6.9 6.9 7.0 7.0 7.1 7.2 7.2 7.3 8.9
4.1 4.8 7.9 6.8 7 7.0 7.2 7.1 7.2 7.3 8.9
4.2 4.5 6.9 6.9 7 7.1 7.2 7.2 7.2 7.3 8.9
4.2 4.5 6.9 6.9 7 7.1 7.2 7.2 7.2 7.3 8.9
4.3 4.4 6.9 6.9 7 7.1 7.2 7.2 7.2 7.3 8.9
PH avg.
DO 5.2 0.8 1.5 3.5 5.4 5.8 6 6.1
5.2 0.8 1.7 3.9 6 6 6.2 6.4
5.2 1.7 2.5 4.7 5.1 5.6 6.6 5.8
3.1 1.1 2.5 5 5.8 5.8 6.8 7.8
DO avg.
Temperature 33.8 34.2 33.3 32.9 34.5 34.8 34.5 34.1 33.8 33.5 30.3
33.5 33.8 33.2 33.5 34.2 34.6 34.4 34.2 33.8 33.6 30.5
34.0 34.0 32.0 32.0 31.0 31.0 32.0 32.0 32.0 32.0 28.0
33.0 34.0 32.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 27.0
Temp. avg.
Flow Level Level
Date Parameter (m3/hr) EQ1 EQ 2 Af/ft Af/jz_st Af/;st Af/ist Aglzlnd Aglzznu Aglz;d Ag/ind Final pond
Sat : 30-Nov-24 Level 1.8 1.7
Flow 8
MLSS
cob 1,600 1,227 27
SV30 800 80
SVI
pH 4.8 4.4 6.8 6.7 6.8 6.8 74 7.3 7.4 7.5 8.9
4.7 4.5 6.8 6.7 6.8 6.8 7.3 7.4 7.4 7.5 8.9
4.7 4.5 6.9 6.8 6.8 6.9 7.4 7.3 7.4 7.4 8.9
4.4 4.3 6.8 6.7 6.8 6.9 7.4 7.4 7.4 7.5 8.9
4.2 4.3 6.8 6.7 6.8 6.9 74 7.4 7.4 7.5 8.9
4.3 4.3 6.8 6.7 6.8 6.9 74 7.4 7.4 7.5 8.9
PH avg.
DO - - - - - - - -
DO avg.
Temperature - - - - - - - - - - -

Temp. avg.




FI30w Level Level
m3/hr EQ1 EQ 2 st st st st nd nd nd nd
Date parameter | (/™ ASIT | ASLY| ASTY | AS 1| AS2M | AS2 ASZY AS2 | pinai pon
Sun : 01-Dec-24 Level 1.7 1.9
Flow 7.5
MLSS
cob 1,998 2,011 39
SV30
SVI
pH 5.0 4.3 6.8 6.7 6.8 6.9 7.4 7.3 74 74 8.9
5.0 4.4 6.8 6.7 6.7 6.8 7.4 7.5 7.5 7.4 8.9
4.8 4.4 6.7 6.8 6.8 6.7 7.3 7.3 7.4 7.4 8.9
4.4 4.3 6.8 6.7 6.8 6.8 7.3 7.3 7.4 7.4 8.9
4.3 4.3 6.8 6.7 6.8 6.8 7.3 7.3 74 74 8.9
4.2 4.3 6.7 6.7 6.8 6.8 7.3 7.3 7.4 7.4 8.9
PH avg.
DO - - - - - - - -
DO avg.
Temperature - - - - - - - - - - -
Temp. avg.
Flow Level Level
Date Parameter (m?/hr) Fel Fe2 Af /]:t Af /12'5t Af /;St Af /iﬁ Ag lzlnd Ag /22“ Ag /23"" Ag /24nd Final pond
Tue : 31-Dec-24 Level 2.1 1.8
Flow 7.5
MLSS
cob 2,393 4,030 65
SV30
SvI
pH 4.8 4.9 6.9 6.8 6.9 6.9 7.2 7.3 7.3 7.4 8.1
4.8 4.8 6.9 6.8 6.9 6.9 7.2 7.3 7.3 7.4 8.1
4.4 4.6 6.8 6.8 6.9 6.9 7.2 7.3 7.3 7.3 8.1
4.7 4.8 6.8 6.9 6.8 6.8 7.2 7.3 7.1 7.2 8.1
4.8 4.8 6.8 6.9 6.9 7.0 7.1 7.1 7.2 7.3 8.1
4.7 4.8 6.9 6.8 6.8 6.9 7.2 7.1 7.2 7.2 8.1
PH avg.
DO 5.5 3.6 5.4 4.9 6.4 6.6 6.8 6.5
5.2 3.5 5.6 4.9 6.6 6.4 6.8 6.5
5.5 3.7 4.2 5.6 6.4 6.8 5.9 6.7
5.6 5.5 5.2 4.7 6.2 6.5 5.8 6.3
DO avg.
Temperature 33.0 34.0 33.0 33.0 34.0 33.0 33.0 33.0 32.0 32.0 30.0
33.0 34.0 33.0 33.0 34.0 33.0 33.0 33.0 32.0 32.0 30.0
33.7 34.3 33.7 33.8 34.2 34.0 33.8 335 33.0 32.9 28.7
33.6 34.3 33.5 33.7 34.3 344 34.0 33.8 33.5 33.2 27.3

Temp. avg.
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aau Pou Influent (m3/hr.) Effluent ( m3/hr.)
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4 AaIAY 8.1 73
5 WY AU 8.3 7.5
6 FUNAY 8.1 7.3
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CERTIFICATE

This is to certify that the management system of: Certificate Number:
24111611003
I P h Initial Certification Date:
ndorama Petrochem

Limited (Branch 00002) ey 203

Issuing Date:

Main Site: 45/9 Moo 4, Sai 36 Road, Tambol Nikompatana, 25 February 2023

Amphur Nikompatana, Rayong 21180 Thailand
Valid Until:
11 May 2026
has been registered by Intertek as conforming to the requirements of:

1SO 9001:2015

The management system is applicable to:

Manufacturing of Amorphous Chips, Polyethylene Terephthalate (PET)
Resin and Post-Consumer Recycled PET (rPET).

Intertek Certification Limited, 10A Victory Park,
Victory Road, Derby DE24 8ZF, United Kingdom

Intertek Certification Limited is a UKAS
accredited body under schedule of
accreditation no. 014.

In the issuance of this certificate, Intertek assumes no liability to any party other than to the Client, and then only in accordance with the agreed upon Certification Agreement. This certificate’s
validity is subject to the organization maintaining their system in accordance with Intertek’s requirements for systems certification. Validity may be confirmed via email at
certificate.validation@intertek.com or by scanning the code to the right with a smartphone. The certificate remains the property of Intertek, to whom it must be returned upon request.
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CERTIFICATE

This is to certify that the management system of: Certificate Number:
24121611002
I P h Initial Certification Date:
ndorama Petrochem

Limited (Branch 00002) ey 203

Issuing Date:

Main Site: 45/9 Moo 4, Sai 36 Road, Tambol Nikompatana, 25 February 2023

Amphur Nikompatana, Rayong 21180 Thailand
Valid Until:
11 May 2026
has been registered by Intertek as conforming to the requirements of:

ISO 14001:2015

The management system is applicable to:

Manufacturing of Amorphous Chips, Polyethylene Terephthalate (PET)
Resin and Post-Consumer Recycled PET (rPET)

Intertek Certification Limited, 10A Victory Park,
Victory Road, Derby DE24 8ZF, United Kingdom

Intertek Certification Limited is a UKAS
accredited body under schedule of
accreditation no. 014.

In the issuance of this certificate, Intertek assumes no liability to any party other than to the Client, and then only in accordance with the agreed upon Certification Agreement. This certificate’s
validity is subject to the organization maintaining their system in accordance with Intertek’s requirements for systems certification. Validity may be confirmed via email at
certificate.validation@intertek.com or by scanning the code to the right with a smartphone. The certificate remains the property of Intertek, to whom it must be returned upon request.

Pagelof1l



CERTIFICATE

This is to certify that the management system of: Certificate Number:
0095979

Indorama Petrochem v ceionoe
Limited (Branch 00002) Sy

Main Site: 45/9 Moo 4, Sai 36 Road, Tambol Nikompatana, Issuing Date:

| : 08 August 2022
Amphur Nikompatana, Rayong 21180 Thailand
. . . Valid Until:
has been registered by Intertek as conforming to the requirements of: 31 October 2025

ISO 45001:2018

The management system is applicable to:

Manufacturing of Amorphous Chips and Polyethylene Terephthalate
(PET) Resin and Post-Consumer Recycled PET (rPET).

Calin Moldovean
President, Business Assurance

Intertek Certification Limited, 10A Victory Park,
Victory Road, Derby DE24 8ZF, United Kingdom

Intertek Certification Limited is a UKAS
accredited body under schedule of
accreditation no. 014.

In the issuance of this certificate, Intertek assumes no liability to any party other than to the Client, and then only in accordance with the agreed upon Certification
Agreement. This certificate’s validity is subject to the organization maintaining their system in accordance with Intertek’s requirements for systems certification. Validity
may be confirmed via email at certificate.validation@intertek.com or by scanning the code to the right with a smartphone. The certificate remains the property of Intertek,
to whom it must be returned upon request.



CERTIFICATE

This is to certify that the management system of: Certificate Number:
2023-0099868

I n d O ra m a Pet ro C h e m ;n;t'i:;fcirtzigggtion Date:
Limited (Branch 00002) A remuan

Issuing Date:

Main Site: 45/9 Moo 4, Sai 36 Road, Tambol Nikompatana, 27 February 2023

Amphur Nikompatana, Rayong 21180 Thailand
Valid Until:

11 March 2026
has been registered by Intertek as conforming to the requirements of:

DIN EN I1SO 50001:2018

The management system is applicable to:

Manufacturing of Amorphous Chips, Polyethylene Terephthalate (PET)
Resin and Post-Consumer Recycled PET (rPET).

The EnMS covers all energy consumed by the company.

Intertek Certification GmbH, Marie-Bernays-Ring
193, 41199 Moénchengladbach, Germany

Intertek Certification GmbH is a DAkkS
accredited Certification Body with
accreditation no. D-ZM-16055-01-00

In the issuance of this certificate, Intertek assumes no liability to any party other than to the Client, and then only in accordance with the agreed upon Certification Agreement. This certificate’s
validity is subject to the organization maintaining their system in accordance with Intertek’s requirements for systems certification. Validity may be confirmed via email at
certificate.validation@intertek.com or by scanning the code to the right with a smartphone. The certificate remains the property of Intertek, to whom it must be returned upon request.
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(") FSSC 22000

Certificate of Registration No:

The Food Safety Management System of: 0129460

Certification Decision Date:
11 October 2022

I n d orama PEt rOCh em Li m itEd Initial Certification Date:
( B ra n Ch 00002) 11 October 2022

Issue Date:
11 October 2022

Site: 45/9 Moo 4, Sai 36 Road, Tambol Nikompattana, Amphur Nikompattana, Valid Until:

Rayong 21180. Thailand. 10 October 2025
has been assessed and determined to comply with the requirements of: NED4
Byt g
[ ] Ld [ ] > )
Food Safety System Certification O
Ep1TY

FSSC 22000 v5.1, Food Packaging ™ » o
. . intertek '
and Packaging Material

Certification scheme for food safety management systems consisting of the following elements:
1SO 22000:2018, ISO/TS 22002-4:2013 and additional FSSC 22000 requirements (version 5.1)

The certificate is applicable for the scope of:

Intertek Certification AB

Manufacturing of Amorphous Chips and Polyethylene Terephthalate (PET) B.0. Box 1103. SE-164 22 Kista. Sweden

Resin for Food Packaging Industry.

Food Chain (Sub) Category: |

In the issuance of this certificate, Intertek assumes no liability to any party other than to the Client, and then only in accordance with the agreed upon
Certification Agreement. This certificate’s validity is subject to the organization maintaining their system in accordance with Intertek’s requirements for systems
certification. Validity may be confirmed via email at certificate.validation@intertek.com or by scanning the code to the right with a smartphone. Validity of this
certificate can also be verified in the FSSC 22000 database of certified organisations available at www.fssc22000.com

The certificate remains the property of Intertek, to whom it must be returned upon request.
CT-FSSC22000-SWEDAC-EN-A4-01. Feb.20
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a Year 2024 Yo A
LNUNINT TN AIUNATDD

Jan Feb Mar Apr | May Jun Jul Aug Sep Oct Nov | Dec

1.daaanfa 30 28 28 29 30 27 30 29 26 30 28 26

2. 8auwiauadnsalinisiadsunadia EVC H H

3.n15vi1 Gas Turbine Meter Calibration

3.1 Turbine-A, S/N 64004 3Y(25)
3.1 Turbine-B, S/N 64005 3Y(25)

4. amagauanulaaaduaari (Inspection) 30 28 28 29 30 27 30 29 26 30 28 26

5.119¥nalnsalszuumuau (Test & Adjustment) H H,Y

6.vhANuszaIn&antl H H

7.0verhaul PCV, PSV, SSV 4Y(24)

Definition

H = Half of Year (1n395n1nn 6 Liau) Preventive Maintenance Interval &% Gas Sale Equipment wazailnsaiainulaaade

Y = Yearly (1hge¥nzmn 1 1) - Gas Turbine Meter Calibration nn 3 1l

3Y = 3 Years (1ih3sinrnn 3 1) - aUnsalnnsiasunauAnas Electronic Volume Corrector (EVC) &auwvisuvn 6 tiau

3Y(XX) = 3 Years (year to target) - aunsal PSV, SSV, Pressure Gauge, Temperature Gauge, Ground nagauwn 1 1l : aunasal PCV nagaunn 6 idau
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A1UT2UY FSSC (food safety) 22000

2. YduLUA

¥ [
313 Maintenance Work Request (MWR) Naruah lsamaulasams

3. f§5uRaveu
3.1 Mechanical Supervisor
3.2 Mechanical Engineer

3.3 413 Technical U5z MHUNFDNIFI

4 A 2
4. n3esllamazgUnial

5. (PNAN1591994

5.l MWR MEC-F016
5.2 Work Permit ( WP ) 1JHS-FO0
5.3 History Card MEC-F014
5.4 Breakdown Report MEC-F018
5.5 puured umMs ATz HITyn (Work Analysis) MEC-FO13
5.6 melaﬁ"umﬁmwaauﬁmm%ﬁﬁuﬁmuﬂu PRO-F065

6. MPINAANY

6.1 damamUfiEns fle uwunvIedIUMINGA (Operation ), UTILITY , LAB., DES
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¥ : PRO-W001

Saqusvasn

Foliniinnudilouazeinse Start up Tudan CP uazHan Amorphous Chips 16
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INDORAMA PETROCHEM LIMITED

Tumpumstfiinnu

304 ufluasai: 6

M3 Start up ludau CP

1.1

4 99 o o Y @ 1 A 2 P
1.2 l‘Wﬂnl“l’IWuﬂﬂu‘VIN'luﬂiﬂﬂ11ﬂﬂaﬂﬂﬂﬂﬂﬂﬂ11ﬂuﬂﬂa UagaaunInaau
T

) 2

2.1 ATOUAGUAIUIY CP Plant NIVUA
FufsRau
3.1 Boardman
32 Field Operator
33 Supervisor

A A ]
n3eailouazgilnsns

32UUAIVYY (DCS System)

qﬂniﬂf{lmﬁuffumwdwmﬂa (Personal Protection Equipment, PPE)

o o @ '
qﬂﬂimﬂ‘liw’]ﬂ’ﬂnﬂ:’mﬂ Sampling valve uazmsIiudee

o Ao ¥
NITINVUT QPIUDNUANNIOU

$b (CH,-COOH), =

4.1

42

43

44
Mdinannu
5.1 HTM
5.2 ESI
53 ESII
54  PPL
55 PPI
56  DRR
5.7

] R H PO

= Heat transfer medium

= Esterification stage 1 Reactor

1

Esterification stage 2 Reactor

= Pre-Poly condensation stage 1 Reactor

I

Pre-Poly condensation stage 2 Reactor
= Disc Ring Reactor
Antimony triacetate

= Phosnhoric acid

wha 26

Sudiinatiefuld ;

Q

T
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unsUFiRam wihi - 3/6

509 udluasen 6

15/12/2019 sHaENA1s  PRO-WO001 M3 Start up Tuau CP Suiiimartefuld : 15122019
6 swazBonadumeunisilfiaau
61 mwisouwiounoums Start up
611 32U Utility start up Fouioouazwionldau asndoRuiiaznsoeins wieuldan
6.12 15 HTM (Therminal-66) T Primary 1ta Secondary loop #21 HTM (VP-1) 1338411 Evaporator
1428-E01, 1438-E04, 1478-E04 L1ay 1428-E11
6.1.3 ¥ Cold pressure 1u51/1 ES, ESIL, PPL PPII tiag DRR [asnszuniasell
6.1.4  Start up HTM Circulation 113211 Primary 8¢ Secondary Salugam 39 Circulation 1 w03
¥1M3Flush HTM itete1fearnilsneonain HTM
6.1.5  Startup oven Tivufouunz Heat up 1Us2VY Process Column 114 1304 Heat up Circulate
MEG
6.1.6  Start 53U Vacuum Y94 1438-KOI/K02 Liay 1478-K02 &arioun1s Start Up Vacuum 1§iiR
fao il
6.1.6.1 3lou EG (41 Immersion Vessel 1438-V01, 1448-VO01, 1468-V01, 1478-VO1 L1z
1478-v02 135110 80 %
6.1.6.2 Start up EG Circulation 1151404 PP L, PP I, DRR i@ Jet System WEeufeaniou
asnaougungd uazsasms Inalieglumiidoans
617 111 Helium Leak Check lus1u PPL, PPII iz DRR i suioy
6.1.8  52UUYDI ES I uag Process Column agj“luﬂnn: Hot Dummy Running (PRO-W011)
6.19  wisouANTuTUYEY Additives 1ag Catalyst Taodnnudududhugee il
Sb (CH,C00-), = 13,520-14,560  PPM
Blue Toner = 155-175 PPM
Red Toner - 84-104 PPM
H,PO, = 1.74-2.12 %
mm':“u Start Up Circulation Additive l1az Catalyst
6.1.10 13ouszU Paste 17 1AA1 mole ratio 581319 1.03-1.05 91mfusims Circulation Paste

13 Start up
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UHUA/AIY : PRO Funoumsdfiiaam whit 46
e : Production ém udluns 6
svaeAEs  PRO-W001 M3 Start up luau CP SunTsarTasuley : 15122019
62 ™3 SartUpHESI
621  ou Paste 191 ES 1 in11137 Paste Pump 10 % Minimum Ta01/51 XV16-04 910 CIR 1§y Feed
6.2.2 muqmzﬂ”nf/‘] 1416-vo1 linafiTaut5u LRC16-05 (§11 Auto Mode
623 aunsnvoanadlou Paste Wnu1gamaiives Product u ES 17 240 °C Tavldf Manual Mode
sunseitianazi BS 1asiliiBoudh Auto Mode 1az3nu3z@uva4 Product I maiiTaoans
Y3uAnuduiias EG Back Flow (FRC28-01) 1111910 Process Column
624 funsdew Paste 19 EST Taotl3unnuiEa Paste Pump 0.3% 10 w1h widsmiidoamsiazfiy
FRC 28-01 1 l@mumidesms
625  iheszsumeunadi ESThiudaq Level Alarm Low 1 Start Agitator
626 naeamstlou Paste 1Ay 4 uguugiives Produt i ES 1TRC28-26 148A310.25 °C/min
TaoTiSiamuduf 0.30 bar (Gauge.) tilogamgiiiudemiidosns Taannuduas iesnin
@11 1984 Control Valve PRC28-01 Tash
627  ifle EG Qnunuitdau Paste vumun e@ufi EBSI wRugdusuns s zdumniideams s %
Wiz uilou Product 141 ESII 061391 9 siuma LRC28-11
628  (9355RUV04 Product i ESI famfidesms 19 Switch Level Control LIC28-01 1flu Auto Mode
6.3 13 Start up 71 ESII
63.1  $lou Product 1$1 ESII ou Heat Stabilizer 1$1 ESII ttaz{lou EG Back Flow FRC28-11 910
Process Column 1 ESII muﬂ'ﬁﬁmms
632  (ileszduvoaniadi ESI liteas Level Alarm Low ¥ Start Agitator AvuRuRaingiilu EsI W
18 mumfidesns
633 1iuszuues Product i EST sunszaiadind Set point 5% Wdauilou Product 11 PRI Tauil
ANUFUT PPT 0g# 200 mbar
634 (eszduveumad BS I Samiaeems i L1C28-11 Hu Auto Mode
6.4 13 Start up 171 PPI

64.1  $lou Product 141 PPI

642  papamstlon Product HanauAuf PPI asoudemiideanis

OR

T U

uHUn/dIU : PRO

#he : Production

sHaena1s : PRO-W001

6.5

6.6

6.4.3
6.4.4

6.4.5
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Tuneumsdfifam mi 56
504 uf v 6
113 Startup udau CP sufimnafadu e : 1571212019

augugunain pp1 I ldnunindesms

< o = < v & oAy 3 v

{5 ERUvD4 Product 11 PPI 9unssiiaszdudndimiidesnts 5 % Titlou Product 197 PPIT Ty
15118 Level control valve LRC48-03 Tavfin1usiu Ty PPIT oG 10-15 mbar

4 @ { A a o
\HoseR1vee Product 7l PPI 84A17ia0am 3 1#1I51 Level control LIC38-01 15l Auto mode

113 Start up 11 PPIT

6.5.1
6.5.2
6.5.3
6.5.4

6.5.6

Ylous Product 11 PPII
Y v o & 2 A9
aaean13ileu Product 1¥aan21uduM PRI aaauden1invanis
a y -7

aruguagungiild ldmuaiideanis

2 o~ a ' . = < °
{5204 Product i PPIT sufia1zunas 10% 11 Start Agitator Hin 3230150 10 %

A ' & o ' .
LasiUn IS T0UVDe Agitator 88199719 BUATENIAIITITOUTR1 Set point
o, 3 4 { o o 4

wdaomitszanar 1 9919 W Start Pre-polymer Feed Pump NINNE50UAIA 10% 11D
$low Product 191 DRR Tauh DRR Tinnusuluszuuilszanm 5 mbar

4 o { v o g
ilo32RUUD4 Product 1 PP 11 9A111d03013 1151 Level Control Valve 11 Auto Mode L1z

[R50 Pre-polymer Transfer Pump 1A 17idBaN3

115 Start Up 1 DRR

6.6.1
6.6.2
6.63

6.6.4

6.6.6

ﬂau Product L‘\’J"I DRR
¥ £ o o 2
aaoanstlou Product 19anAi LA DRR a39udea11l521191 1.2 mbar
PN v =5
aruqugungililaaumnde
4 o = . @ v o
Boreauunanarfiniud LR68-04 (nlet level) 18 10% 1 start agitatortiaz 1U5uld Idamis
o
5ol 2 rpm
foseauvpamnarinieann LR68-05 (Outlet level) 'I¢ 10% 1 Start Product Discharge Pump
; : . 4
(1488-01) inauEa1qe Taelieani Filter bomb 111 Blank bomb
13%n9A21E 109 Product Discharge Pump A1 619A 3URZN13¥AUYDY Product A
] & Yo_ o a
119980 LRE8-05 (Outlet Level) S1szanas 20% Miiiunanuid2weq Pump auldmidsmsnda
o
111U 150 Ton/Day
o o <
Drain Product 94A72914 Product anniadaiiugia Il start System

Ae A dinet Chine Qiza 13814911761 1 § mo/100 ching
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WwHA/EIY : PRO Fupoumslfiiiamu nih
¢he : Production i394 Ll.fglml ah

sHanems : PRO-W001 M3 Startup Tuaau CP

668 389U Product 19OATIA Cutter UANNATIN Rlaouls Polymer Filter Bdaumu

660  Aana Viscosity Meters 1488-A03 UAZAILANAT IV. 1A umndoams

g ¥ . . 3 e
1. asaadamssaInaveariniu HTM &VPluas Lube oil Tuszuy mndins 2 Iingadeuiui

2. asnEanisnaved EG luszuussnanems startup mindinssa lingadeuiui
& ] 4 q v ' o
3. a32¥nmssa lnaved polymer TUIZUUTENINMS start up wniimssa I ngagouiui
a fo  oa Ao ) 9
4. TeUnsaldumdsmuganidmuanioulynu

y . Y wa &
 asmvaeuntsialnavns Additive uaz catalyst doehifing i lna

w

. A799%A shower & eyes washer 1 nulddad

=N

7. HATOUNIYITUUBA control valve Tuszuy Ta dla Ié1nd

& A 1ol o 2 o A ' & o ' o
ﬂii‘l]ﬁf)‘l]‘wuﬂ'ﬂNﬂl"lilllﬁﬂﬂﬂ‘il'lﬂ I aU ’ﬂguluﬁﬂ'IWWVINTuE!EJN‘IJﬂﬂﬂﬂEJ

=3

a o ' a vy & ¥ o = 1
o wigusasian 200 aas Windeu ieseniniumaiimsdaina
10. asraoiniula nildl Litiasiavng

o Y o o o g0 A o
11 'wummmaamuqﬂﬂimmmﬂﬁaﬂna mmanymmmwmLwammﬂm}ﬂna

6

o Aa W ow § Y
Suntinatiaduly . 15122019

) v35m dulamun Masiaw §rfa
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upUn/EY @ PRO Tunoumsfiiaanu wihit  2/3
¢ : Production fFoq uflundadi: 4
SHAOAAT : PRO-W501 MIETIUANUWSDURBUMST Start up SSP Fuitinatafuld -

fogilszaen

A 99 o v '

1.1 o liminaudn lalums s suanundounoums start up SSP

YV 1a wa

Uiy

2.1 Supervisor

2.2 SSP Operator

n3eailouazgilnsel

Ed Ed
3.1 ey uazuan Spray A MY Test Leak
3.2 Blind plate

=) '

33 D, (UM, Ear Plug
34 TWANE1MTUYN Cold Pressure
35 ilszuadmiuld Blind Plate
3.6 Uszuadmiudu Hot Bolting

3.7 High Pressure @151 Clean Strainer

ﬂﬂazﬁﬂﬂ%umumsﬂﬁﬂ”ﬁqm
41 32UV Utility start up 3003 eeuagwionldan
4.2 911 Cold Pressure Test 11 System ﬁ/wii)"lﬂﬁ
Crystallizer System
Pre-heat System
Hot Conveying System
SSP Reactor System
NPU System
HTM system

cooling water

15/12/2019
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UWUN/AU : PRO dumpumstfianu i 373

, 4 Y

e : Production 509 uflunsein : 4

sHAONT15 : PRO-W501 MTETONAMUNTOUADUNTT Start up SSP Funtimataduld: 157122019

43 Fill HTM £ Secondary Loop 843
Crystallizer Loop (-E01, -E02)
Pre-heat Loop (E1, E2, E3)
Heater NPU (E1)
44 StartHTM Circulation 119 loop #11u%23 Circulation fozAoniinis Flush HTM titersndsanlsn
20N HTM tagasaariamsialua
4.5 Heat up Crystallizer Loop L1a¥ Pre-heat Loop "lilﬁlqmnqﬁﬁﬁ‘mmi
46  FillN,1$mn System
47 Wanuaze1anelu Line 1A0 Start SSP Blower 1&7 Circulation N, Tat 'l filter 108 999 filter 980
H1U cyclone ANKA N fud1e auazo1n uaziie
1iul991 Line avo10uda1¥ Circulation N, 11 filter 14
4.8 flush oxygen ﬂﬁ)ﬂiﬂﬂlauvluiﬂiﬁ]ul‘fl"lizull:/d‘l oxidation reactor uazszmuaaﬂﬁ reactor, preheater, NPU
dryer, hot conveying, crystallizer i1)szu10 5 ﬂ%ﬂ
4.9 Start crystallizer Blower 1891 Heat up, Start NPU Blower Llaig NPU system uﬁ'ﬂéu Regeneration
410 U¥ugumgiinag Flow rate ¥0a N, lthuflamifidosns (TIC 20, TIC 21, FIC 10)
411 svRuaniives N, 14 fadl
- O, Content 5-10 ppm.
- Dew Point < -55 °C

412 Start Feed Amorphous 917 Silo 30 Feeding Station 113y vo1
p g

demrss s
1293 PPE nnadsnoutfia
205990005711 i I aeasiy
3.a5@0un332 Inaves HTM Res luiiish mniidaltngageuiui
4232901532 1MAav03 lube oil #04111i153 niniisa i nyaseuiil

< 4 1y 1 A 4 ) ' o
sanuiauesi il luiuieonlfnue e lilddavasnisvheu
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UHUA/dIY : PRO Tumeumsdfiiau wim : 3/3

i A 2 4

#he : Production 1394 LLﬁml‘lJﬂii“V]: 0

INANET : PRO-W725 M5 Start Biomass heater C Suitimatisnuly : 16/052023

11.

20.

21.

Start ESP
Start ID fan , Start FD fan #taz15u Nérauiiduidaz Tau
151 AMUFU04 ID fan 102 FD fan tilenruauanudumelualddnussenna -45 mbar

P
Psuanuimstowdemasifiminzauuazgmeendiaudmudu il dmumsmua (hitinfud)
A370%AA TAMA199 YD Biomass heater DEN9DIIDINA 2 H2 119 AW check sheet

Yy o a & a a0 A o = o Hq ¥
lds adniduyenasedisderiies uaztiuiinasial S1uaunly
P L aq9 9 3 o 1 2 v

mugumsen Tufveusemadiim ludodanyseluazilasatsredunadey

' 2 & &
AIUAY Heater TaomsAneiiy Temp 1ul1li5089
A = Y_q 9 s A o
1o temp 190N 83 320 udH IHAANTUFONAVITY CP plant
fine7) 1A PDC 07-27 ¥4 Biomass C 83919 910 100 % tives1eanuFou 116 plant 9183 out put 20 %,
set auto 2.7 bar

< 1 e . o o
as2vaouMss lnaves HTM ,{uws ,nza1thdu lube oil windiliimsudluiud

dansszTmsnasuiionulaeasy

' a v o [ v 1 a
nowlfinnudesanldgilnsaifeatudiuyana wu wuan , gaile , Milaayn

asaeuanwituii lngseudesegluaniziivasast

' A o . Aad A o A il
AINVTOY T08MUND HTM V]‘lﬂf]\? Biomass ¥3I130%139 Wﬁ@‘lll

asaeuszuy lifiimsdsganiels

A39980V T2UV VOC Imsdhga, 53 5o lai

, o a g
asyvaen fu , a1 Imsfanszoevsel

UNUA/EIY : PRO %uﬂaumsﬂﬁﬂ‘ﬁam wihii - 2/3
#he : Production 304 udlundadt: o
sHaeNA1 : PRO-W725 M3 Start Biomass heater C Sufiinaiesuld : 16/05/2023
1. Sngilszasd
L1 deldwinadhlanazamns aUfiiRen Start Biomass heater 18gndeaiasnmaunadon
2, Vou
2.1 Biomass Heater
2.2 HTM Oven
3 AUfiRn
3.1 Supervisor
32 Board man
33 Operator
4. %umaumiﬂﬁﬁ'ﬁam
1. asmasudnImAIeuen tazmelundeuiing sart Museamnetuaiaaznageud vy e
2. Mmsnageusesidendesnds lunsdinfing demuudluszuune 116
3. arudadsafugaiimaiolyandly
4. A3VAIUNAI drain Uannaa
5. 1@ HTM 19152111 Biomass heater 9UIAN
6. 11la vent HTM 91052 1U_Biomass heater 11/a0n 3007-V02
7. i1la Valve Suction 1% HTM 11 heater C (Suction (11 100%) 11la Valve suction L1z discharge EUFN‘EIZJ
o1 orv apenainifiliidun € nazila Valve discharge vouan tite i 3ananainen ¢ i
CP plant
8. Start HTM circulation pump 151 flow HTM fush heater C 1ifIdmusmua Uszuna 700-800 m'/hr Tag
p
m3dsuanusiseuveay
9. ﬂnmiﬁyalwﬁqmﬂimm Biomass heater 1ife lnlgniafiud- S‘uﬂaul,%ymwﬁqﬂmﬂm%mwﬁq‘lﬂﬁ"lﬂ“lumw
A
10, @niudhld slag conveyor 1 Id5ed IRz BUTT
Prepared by: .........ccoeeuenes Checked by ....ccvvvviviinns Approved by ........ccoeunin.
Date FEN /N [oveee. Date T S S Date @ ... [oviun. foviun.

Prepared by: .........ccevnnns

Date

Do [oceen. VS Date O SO ST Date

Checked by .....ccvvveviinins Approved by ......coiiuinn.
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@,

@yfl SH020/2567
5 qUAWUS 2567

Few  dennemslsaetnia dusugunmiwatunuesusy sunedauiamu Sintassues
Goe  dedoyatauminauuas MSDS msiadl
Fefidanday

1.8 W1 MSDS astall 1 a1jy

Y k- = or a = o w g’; 1 ~ 1 o oy -
Woadae usEn  Bulaswn Tlameu S1da Asegimvil 459 wy 4 ouumiw 36 Muaiiauiau

guneliauiaul Jmiaszeed 21180 Tnnulszasaduiiumsdetoyadmauwiinau 135 au uay subcontract

»
23 AU SWNINUA 158 AU waz Teyamanil MSDS dFuwUiseu Tsewena duaSugumne NUBIUDU

o a a [ Y - ¥ Y kY = LY
DUNDUANNAUT IINIATLUDY LW@isﬁlﬂumﬂl“laii‘Iﬂ"ﬁ'JTQLLWUQ"IU@"IU@"I‘D"JE]H"INEJLLE‘]$f;f"llﬂ"lw

=R A

AUTAUDUNONI WY

UBiARIA NN

Yo

HIAN13 15991

INDORAMA PETROCHEM LIMITED

Head Office: 75/93 Ocean Tower 2, 35" Floor, Sukhumvit Soi 19 Sukhumvit Road, Klongtoey Nuer, Wattana, Bangkok 10110, Thailand Tel. 02-661-6661 Fax 02-661-6664
Factory : 45/9 Moo 4, High way 36, Tambol Nikompattana, Amphur Nikompattana, Rayong, 21180, Thailand Tel. ((038) 606167-169,(038) 606369,063-4821999,063-4822999
www.indoramaventures.com






LANEITLLUY 2-50

LAURINUN A8 UD9LATINT




LANEITLUY 2-51

JUANNISIANTSVBUFLAAATY




%

4

= a =Y asl o
nn¥ua Usuiu 350190

Y
= 1 A

= =) [
u VBUTYNNAUU BINADU NINYIAY-FUINAY 2567
o w A o Ay gy ¥ = Yo o A a ad o w
A woiagh lulduds neionls sy T3 anugsudutiums SIERORLY SIRT
Yo o A @
ASUAUIUMS N
= T
mnveudaliounse
Y Ao o g Yy ¢ o w
L | W 3-106-6/574M. V3En nsueu hsousiuni waudila $1ia 1,369.54 049
2. | WEWaIaan W.101-1/2547-qyu1). 131 1191 tou hseumunea aeumand S1da 43.49 074
3. | maagneuInTzUIIA e 3-106-6/57¢M. U3 nsudu hounfus uaudila $ira 19.33 049
4. | wusndrzanlduds 0215557000354 U3 Suwes Gadniu 91ia 23.12 011
5. | wywanadn 0215557000354 U3 Suwes Gadniu 91ia 6.73 011
MNVBATIOUA Y
1| ddudaiu 3-106-10/56 ¥, V3N IneToudsu uuus uoud wesia $1ra 43.02 042
2. | Mixed Solvent 10210000725617 VIEN ma Tu Tad§ananaanunaun(2009) 91na 2.56 042
3. | UsedOil 10210000725617 VIEN ma Tu Tad s nanaanunannu(2009) $1na 26.69 042
4. | mauzaluilou 10210000725617 V3N A T TadInanaInunaunu(2009) 311a 1.63 049
5. [ wwi)udlou 10210000725617 VTN A T Tad I nINaInUNAUNU(2009) 311A 1.03 042
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saan1siingUuRme / twan1saiiauni lunisineu 172
Usza1U W.A. 2567
U349 Indorama Petrochem Limited
DEPT. / SECT. JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC |TOTAL
CP&SSP 0 0 0 0 0 0 0 0 0 0 0 0 0
UTS 0 0 0 0 0 0 0 0 0 0 0 0 0
MEC 0 0 0 0 0 0 0 0 0 0 0 0 0
EIE 0 0 0 0 0 0 0 0 0 0 0 0 0
DES 0 0 0 0 0 0 0 0 0 0 0 0 0
QA/QC 0 0 0 0 0 0 0 0 0 0 0 0 0
HRD 0 0 0 0 0 0 0 0 0 0 0 0 0
CTS&ISO 0 0 0 0 0 0 0 0 0 0 0 0 0
EHS 0 0 0 0 0 0 0 0 0 0 0 0 0
IT 0 0 0 0 0 0 0 0 0 0 0 0 0
PUR/Store 0 0 0 0 0 0 0 0 0 0 0 0 0
ACC 0 0 0 0 0 0 0 0 0 0 0 0 0
CONTRACTOR 0 0 0 0 0 0 0 0 0 0 0 0 0
VISITOR 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0
FuunseitAngiifinin
il 2567
_JAoN FEB MAR  APR MAY  JON JoL AUG SEP ocTt g DoEC_
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Usza1U W.A. 2565

US4N Indorama Petrochem Limited

Up date July, 2023
2
aaK
&
&
<
S
=
(94
=
C
°c
nuEUY
0
CONTRA
CP&SSP UTS MEC EIE DES QA/QC HRD CTS&ISO EHS IT PUR/Store ACC VISITOR TOTAL
CTOR

D JAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

D FEB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

. MAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

DAPR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

D MAY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

. JUN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

D JUL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.AUG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

. SEP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

. OCT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

D NOV 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

D DEC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

. TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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¥ FORBES

h MARSHALL

Minutes of meeting between M/S. Forbes Marshall and INDORAMA PETROCHEM LIMITED.

INDORAMA

Held on dated: 30t January 2024 At: Rayong

Site Details: Commissioning Gcem40xx

Complaint No: OA No:

Supplied By: PO No.Ref:

Visit Date: 30" January 2024 Departure Date: 30" January 2024
Visit Type: Commissioning and Gas calibration CO, SOX, NOX.

Members Present:

Mys INDORAMA PETROCHEM LIMITED
Mr.Rattapon Chumpon

Mss. Forbes Marshall
Mr. Pornchai Onchawiang

Ms Forbes Marshall Engineers visited site on 30" January 2024 and following activities were carried out in

the visit:
Gcem40xx — Sr no. 23059 (40A0)

e Checked Gecem40xx installation and found installed correctly with grounding (Stack) & lightning
arrestor with Power supply Earth Neutral voltage less than 2 V AC

e Check all wiring cable and air connect found ok.

e Power on and wait for some time let for temperature control.

e Do the alignment with set all detector was done.

e zero calibration and set auto calibration interval 24 hrs. was done.

e Set mA output in the DDU. Then Check DDU& controller customer values reading found matching.

e Gcem40xx found to be successfully working with no issues.

e Span calibration was done. Checked analyzer response analyzer reading found be ok during gas

calibration. Following the result below.

GAS Species GCEM ANALYZER Cinder Gas
NO 399 ppm 400 ppm
co 798 ppm 800 ppm
S02 201 ppm 200 ppm

Energy Conservation | Environment | Process Efficiency

¥ FORBES
WA INDORAMA
Minutes of meeting between M/S. Forbes Marshall and INDORAMA PETROCHEM LIMITED.
Held on dated: 30t January 2024 At: Rayong
Gas Analyzer (S02,NO,CO)
Model : GCEM 40xx Sr no. 23059 (40A0):
Supplied By: Forbes Marshall PO No.Ref:
Visit Date: 30™ January 2024 Departure Date: 30 January 2024
Calibration result
Calibration Result
Parameter Zero Criteria Span Criteria | Judgement Result
Expect. | Actual Driff Expect. | Actual | Error %
NOx_(ppm) 0.00 0.01 0.01 397.50|  399.00 038 [ Adust | Ok No
SO2 (ppm) 0.00  -0.01 -0.01 199.00]  201.00 101 [ Adust | ok No
€O (ppm) 0.00 0.00 0.00 800.80|  798.00 -0.35] [ Adust |7 ok No

1-Point Calibration of Nitric Oxide

2 250.00

y = 1.0038x + 0.002

2 =
0.00 100.00  200.00 300.6% 1400.00 500.00
Actual Value (ppm)

Energy Conservation | Environment | Process Efficiency
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Energy Conservation | Environment | Process Efficiency

PV FORBES

h MARSHALL

INDORAMA

Minutes of meeting between M/S. Forbes Marshall and INDORAMA PETROCHEM LIMITED.

Held on dated: 30t January 2024

At:Rayong

Site Details: Commissioning Dcem21xx

Complaint No:

OA No:

Supplied By:

PO No.Ref:

Visit Date: 30™ January 2024

Departure Date: 30" January 2024

Visit Type: Commissioning

Members Present:
Mss. Forbes Marshall

Mr.Pornchai Onchawiang

M/s INDORAMA PETROCHEM LIMITED

Mr.Rattapon Chumpon

Ms Forbes Marshall Engineers visited site on 30" January 2024 and following activities were carried out in

the visit:

Dcem21xx — Sr no. 22040

e Checked DCEM installation and found installed correctly with grounding (Stack) & lightning arrestor

with Power supply Earth Neutral voltage less than 2 V AC

e Adjust new alignment both side and check all wiring cable found correct then power on.

e DR & DT values setting is done and Opacity monitor is re-calibrated.

e Zero calibration opacity value was done.

e Current output calibration was done and current output configuration done for mg/m3 unit with

range as 0-200 mg/m3.

e Check DDU values reading found ok.

e  Opacity monitor found to be successfully working with no issues.

e Asthisinstalled & Commissioned we are recommended to keep Some mandatory spares in stock to

reduce downtime of the instrument. FMPL will send the list of recommended spares.
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PHOTO OF WORK:

PHOTO OF WORK:

Gas Calibration done.
GCEMA40xx Installation

Energy Conservation | Environment | Process Efficiency Energy Conservation | Environment | Process Efficiency
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PHOTO OF WORK: PHOTO OF WORK:

Dcem 21xx Installation Dr,Dt set and zero calibration done.

Energy Conservation | Environment | Process Efficiency Energy Conservation | Environment | Process Efficiency
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