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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
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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:

Lara [Dewription Severity Tolcrable [nititing Events tazor S [Maedifying [ M [independent Pretection "o Frequency o
Cane 8| before Caue 8 Al Layers DPLY came [4r]
afeguards
PrestUne Xraate i 1. Fipe cegment wilh heal racing | 328 | LOGES] |1Spewvence | LOGHD 35w 1 en ping Looea) 1.00k-ca |

cinsed pipe segment

to perssr prror)

Lo0EG3

Fatal IfF 1,000 51

Todsl mbigated Freqoancy (TME] L00r-s|

AR = TMF / T8 I o0
2 I i

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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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].

Table 6: Initiating Event (Failure) Frequencies (1EF) 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




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

Page 10

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 CPERATION
el iy probabity of folure on demang | 19106t ik reduction
4 210-% to <10~ =10 000 to <100 000
3 2104 to <103 >1000 to 10 000
2 210-2 19 <102 >100 to <1 000
{ >10-2 to <1071 >10t0 <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:
Guidance for the determination of the required safety integrity levels, IEC, 2004.

[CCPS-1] CCPS: Layer of Protection Analysis - Simplified Process Risk Assessment, Center of Chemical
Process Safety, New York, USA, 2001.

[CCPS-2] CCPS: Guidelines for Initiating Events and Independent Protection Layers in Layer of
Protection Analysis, Center of Chemical Process Safety, New York, USA, 2015.

[CCPS-3] CCPS: Guidelines for Enabling Conditions and Conditional Modifiers in Layer of Protection
Analysis, Center of Chemical Process Safety, New York, USA, 2014.
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INDORAMA PETROCHEM 2023
SSP Plant Class A Jan | Feb | Mar May | Jun Jul Aug | Sep | Oct | Nov | Dec

Eq.No. Name Description Class Activity Period
6841-X01 Rotary Lock Feeder Overhaul A Overhaul 1.5Y
6841-X01 Rotary Lock Feeder Chain A Replace 1.5Y
6841-X01 Rotary Lock Feeder Chain A Tension 10-15mm 6M
6841-X01 Rotary Lock Feeder Chain A Regrease Shell alvanai R2 100 g ™M I I I I I I I
6842-A01 Pre-Crystallizer Compensator DN 1000 A Inspection 2Y
6842-A01 Pre-Crystallizer Compensator DN 800 A Inspection 2Y
6842-A01 Pre-Crystallizer Compensator DN 250 A Inspection 1Y
6842-A01 Pre-Crystallizer Compensator DN 200 A Inspection 1Y
6842-A01 Pre-Crystallizer Spring A Replace 15Y
6842-A01 Pre-Crystallizer Spring (K) A Inspection 3Y
6842-A01 Pre-Crystallizer Wall inside A Inspection 1.5Y
6842-A01 Pre-Crystallizer Sieve Zone1,Zone2 A Inspection 1.5Y
6842-A02 Rotary Crystrallizer Rotary Join (HTM) A Replace 1.5Y
6842-A02 Rotary Crystrallizer Gear Box Unit A Overhaul 3Y
6842-A02 Rotary Crystrallizer V-Belt A Replace 1.5Y
6842-A02 Rotary Crystrallizer Packing Seal A Replace 1.5Y
6842-A02 Rotary Crystrallizer Bearing A Replace 3Y
6842-A02 Rotary Crystrallizer Lubricant Oil A Replace 1.5Y
6842-A02 Rotary Crystrallizer Oil Gear Box A Replace Shell Omala 460 217 lite 6M
6842-A02 Rotary Crystrallizer Lip Seal Gear Gox A Regrease Shell alvanai R2 159 ™M I I I I I
6842-K01 Pre-Crystallizer Blower Bearing A Replace 1.5Y
6842-K01 Pre-Crystallizer Blower Qil A Replace 6M
6842-K01 Pre-Crystallizer Blower Rubber Coupling A Inspection 6M
6842-K01 Pre-Crystallizer Blower Rubber Coupling A Replace 1.5Y
6844-X01 Rotary Lock Feeder(Hot Cony) |Overhaul A Overhaul 1.5Y
6844-X01 Rotary Lock Feeder(Hot Cony) |Chain A Replace 1.5Y
6844-X01 Rotary Lock Feeder Chain A Tension 10-15mm 6M
6844-X01 Rotary Lock Feeder Chain A Regrease Shell alvanai R2 100 g ™M I I I I I I I
6844-X02 Rotary Lock Feeder(Hot Cony) |Overhaul A Overhaul 1.5Y
6844-X02 Rotary Lock Feeder(Hot Cony) |Chain A Replace 1.5Y
6844-X02 Rotary Lock Feeder Chain A Tension 10-15mm 6M
6844-X02 Rotary Lock Feeder Chain A Regrease Shell alvanai R2 100 g ™M I I I I I I I
6844-X03 Rotary Lock Feeder(Hot Cony) |Overhaul A Overhaul 1.5Y
6844-X03 Rotary Lock Feeder(Hot Cony) |Chain A Replace 1.5Y
6844-X03 Rotary Lock Feeder Chain A Tension 10-15mm 6M
6844-X03 Rotary Lock Feeder Chain A Regrease Shell alvanai R2 100 g ™M I I I I I I I

MEC-F035 Rev.0 Date 10ct2020




INDORAMA PETROCHEM

2023
SSP Plant Class A Jan | Feb | Mar May | Jun Jul Aug | Sep | Oct | Nov | Dec
6845-K01 Cooling Blower Bearing A Replace 1.5Y
6845-K01 Cooling Blower Oil A Replace Shell tellus 46 2 lite 6M
6845-K01 Cooling Blower Rubber Coupling A Inspection 6M
6845-K01 Cooling Blower Rubber Coupling A Replace 1.5Y
6845-K01 Cooling Blower Spring Unit A Replace 15Y
6845-K01 Cooling Blower Spring Unit A Inspection 1.5Y
6845-K01 Cooling Blower Carbon Seal A Replace 1.5Y
6845-E01 Cooler Dedustor Inspection A Inspection 1.5Y
6844-K01-1M1 [NPU Inlet Blower Bearing Blower A Overhaul 1.5Y
6844-K01-1M1 [NPU Inlet Blower V-Belt A Tension 7.5Kg 25mm 6M
6844-K01-1M1 [NPU Inlet Blower V-Belt A Replace 1.5Y
6844-K01-1M1 [SSP Blower Oil A Replace Shell tellus 46 60 lite 6M
6844-K01-1M1 [NPU Inlet Blower QOil filter A Clean ™ I I I I I I I I
6844-K01-1M1 [SSP Blower Qil filter A Replace 6M
6844-K01-1M2 [NPU Inlet Blower Bearing Blower A Overhaul 1.5Y
6844-K01-1M2 [NPU Inlet Blower V-Belt A Tension 7.5Kg 25mm 6M
6844-K01-1M2 [NPU Inlet Blower V-Belt A Replace 1.5Y
6844-K01-1M2 [NPU Inlet Blower QOil filter A Clean ™ I I I I I I I I
6844-K01-1M2 [SSP Blower Qil filter A Replace 6M
6844-K01-1M2 [SSP Blower Oil cooler A Clean 6M
6853-K01 Nitrogen Compressor V-Belt A Tension 12.5Kg 19mm 6M
6853-K01 Nitrogen Compressor V-Belt A Replace 1.5Y
6853-K01 Nitrogen Compressor Overhaul A Replace 3Y
6853-K01 Nitrogen Compressor Oil A Replace SAE 15W 40 7 lite 1Y
MEC-F035 Rev.0 Date 10ct2020




Indorama petrochem limited

MACHINE PM MASTER PLAN

2023
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 pusher Qil 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 Oil 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 ™
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 Qil B Replace 1Y
HB-1-01B Gear box pusher V-belt B Tension ™
HB-1-01B Gear box pusher V-belt B Replace 1Y
HB-1-01B Gear box pusher Overhaul B Replace 5Y
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Indorama petrochem limited

MACHINE PM MASTER PLAN

2023
Biomass
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Eq.No. Name Description Class Activity Spec Quantity Period
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
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
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MACHINE PM MASTER PLAN

2023
Biomass
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Eq.No. Name Description Class Activity Spec Quantity Period
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 ™
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
P-1-02A Engine diesel Alir filter B Clean ™
P-1-02A Engine diesel Alir 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 ™
P-1-02B HTM PUMP V-belt B Relace 1Y
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 Alir filter B Clean ™
P-1-02B Engine diesel Alir filter B Replace 1Y
P-1-02B Engine diesel boiler B Clean 1Y
P-1-02B Engine diesel Coolant B Replace 1Y
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IDF-1-01A  [Blower Qil B Replace 6M
IDF-1-01A  [Blower Coupling B Inspection ™
IDF-1-01A  |Blower Overhaul B Overhaul 5Y
FDF-1-01A  |Blower Qil B Replace 6M
FDF-1-01A  |Blower Coupling B Inspection ™
FDF-1-01A  [Blower Overhaul B Overhaul 5Y
IDF-1-01B Blower Qil B Replace 6M
IDF-1-01B Blower Coupling B Inspection ™
IDF-1-01B  |Blower Overhaul B Overhaul 5Y
FDF-1-01B  |Blower Qil 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
ESPO1-X01 |ESP Bearing B Regease Shell Alvanai R3 12.5g 6M
ESP01-X01 |ESP Chain B Tension ™
ESP0O1-X01 |ESP Chain B Regease Shell alvanai R2 ™
ESP01-X01 |ESP Chain B Replace 5Y
ESPO1-X01 |ESP Sprocket B Replace 5Y
ESP01-X02 |ESP Over haul B Overhaul 5Y
ESP0O1-X02 |ESP Bearing B Regease Shell Alvanai R3 12.5g 6M
ESP01-X02 |ESP Chain B Tension ™
ESPO1-X02 |ESP Chain B Regease Shell alvanai R2 ™
ESP01-X02 |ESP Chain B Replace 5Y
ESPO1-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 R2 ™
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 ™
MEC-F035 Rev.0 Date 1 Oct 2020
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ESP02-X02 |ESP Chain B Regease Shell alvanai R2 ™
ESP02-X02 |ESP Chain B Replace 5Y
ESP02-X02 |ESP Sprocket B Replace 5Y

Prepared By ©....ooovvviiiin Checked By tooviviiiiiiiiieciee Approved By f..ooi
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INDORAMA

aglifBanamslani 2566

° o ¢
ms1afnamsliih siaaeu nsngian - FuAN 2566 (@NANINAT)

. NINHINY Tamau AUEIIU faany WQﬁ%ﬂWﬂu FUNAN
1 165.00 186.00 151.00 185.00 187.00 190.00
2 171.00 209.00 195.00 154.00 173.00 164.00
3 213.00 237.00 143.00 137.00 143.00 187.00
4 206.00 239.00 184.00 129.00 283.00 242.00
5 209.00 222.00 208.00 153.00 179.00 181.00
6 206.00 222.00 159.00 142.00 202.00 158.00
7 183.00 262.00 170.00 100.00 269.00 155.00
8 140.00 296.00 252.00 131.00 183.00 213.00
9 157.00 253.00 160.00 165.00 216.00 161.00
10 189.00 256.00 165.00 137.00 163.00 182.00
11 237.00 293.00 266.00 166.00 265.00 188.00
12 185.00 187.00 234.00 145.00 188.00 190.00
13 192.00 233.00 136.00 195.00 191.00 188.00
14 203.00 197.00 219.00 184.00 202.00 156.00
15 197.00 288.00 193.00 188.00 216.00 204.00
16 183.00 225.00 146.00 173.00 167.00 163.00
17 209.00 207.00 194.00 163.00 145.00 216.00
18 241.00 255.00 150.00 141.00 155.00 204.00
19 217.00 238.00 222.00 163.00 131.00 221.00
20 151.00 187.00 170.00 185.00 190.00 188.00
21 185.00 208.00 213.00 135.00 176.00 202.00
22 151.00 256.00 181.00 122.00 267.00 207.00
23 165.00 237.00 160.00 117.00 200.00 214.00
24 173.00 193.00 164.00 196.00 205.00 130.00
25 173.00 241.00 155.00 200.00 190.00 198.00
26 256.00 243.00 149.00 176.00 171.00 140.00
27 273.00 251.00 151.00 168.00 199.00 173.00
28 259.00 215.00 193.00 117.00 260.00 289.00
29 189.00 264.00 144.00 139.00 198.00 169.00
30 287.00 165.00 136.00 126.00 191.00 266.00
31 211.00 150.00 161.00 307.00
3 6,176.00 7,115.00 5,363.00 4,793.00 5,905.00 6,046.00
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PBmnanhiinaudsunaumnlilnl Y2566

5 o o ¢
msafFnanifivadaunavan]¥lusl srufeu nsngquan - SuNAN 2566 (gNLIANIAS)

. NINHIANY Famau AUeIIU faany WQﬁ%ﬂWﬂu FUNAN
1 188.22 174.23 196.47 188.00 173.00 181.79
2 185.60 174.08 198.08 186.08 160.47 180.20
3 184.69 188.88 197.35 185.53 160.64 168.20
4 185.93 184.64 197.35 183.94 204.20 168.02
5 187.52 172.12 197.17 184.82 204.02 174.20
6 187.52 186.59 197.70 196.64 230.24 179.84
7 188.05 186.94 197.17 184.29 248.24 192.20
8 187.16 212.35 200.88 184.29 265.72 192.02
9 189.11 211.64 197.35 185.17 268.19 254.24
10 196.84 199.64 197.35 184.29 266.07 242.77
11 195.78 212.00 185.53 184.82 266.24 189.80
12 203.82 212.00 185.35 184.64 254.24 189.44
13 204.53 211.64 185.00 185.17 254.24 203.84
14 204.35 212.35 173.35 185.53 242.24 204.02
15 223.65 200.76 174.17 191.82 242.83 168.67
16 215.47 199.47 185.00 188.17 185.00 168.02
17 204.35 199.29 185.70 185.17 185.00 168.20
18 205.06 201.23 185.35 184.82 184.64 167.84
19 205.76 199.82 185.35 184.82 172.64 157.79
20 204.00 199.64 185.17 172.82 172.64 163.22
21 210.62 211.82 186.06 173.00 173.00 163.57
22 226.04 212.00 185.35 172.64 161.00 163.40
23 226.40 211.82 185.35 173.00 175.04 187.57
24 226.75 212.00 197.00 172.64 175.40 211.22
25 226.75 211.29 197.00 172.64 175.04 188.10
26 226.04 213.06 186.23 172.64 175.22 187.40
27 170.67 213.41 184.82 173.00 175.22 187.40
28 155.84 213.76 185.70 173.00 175.40 180.55
29 150.06 223.47 186.41 172.64 175.04 180.02
30 150.06 245.35 185.88 173.00 186.52 180.20
31 152.17 245.17 173.17 180.20
EREY 6,068.82 6,352.48 5,686.66 5,612.24 6,087.41 5,723.96
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WWTP Daily report 2023

Flow Bio
bate porameter | Tme | ™ | cosump | rac |ASYT ASIT ASIT AS1®|asa asa asa mszt| MO | gy | Facery Remark
sat : 01-Jul-23 Level 8:00 AM| CP sump :
Flow 8:00aM| 7
MLSS 5:00 AM
cop 5:00 AM| 5,079 1,823 37 57 30 Aeration satge 1:
sv30 8:00 AM|
svi 8:00 AM|
PH 9:00 AM| 41 7.2 78 | 77 | 78 | 78 | 78 | 77 | 77 | 78 | 78 8.9
1:00 PM 4.0 7.2 78 | 78 | 79 | 79 | 78 | 78 | 79 | 79 | 78 8.9
5:00 PM 3.9 7.3 7.9 7.8 7.8 7.9 7.8 7.9 7.9 7.9 7.8 8.9 Clarifier 1 :
9:00 PM 43 7.2 78 | 78 | 78 | 79 | 78 | 79 | 79 | 79 | 78 8.8
1:00 AM 43 7.0 78 | 78 | 78 | 79 | 78 | 79 | 79 | 79 | 78 8.8
5:00 AM 4.2 69 78 | 78 | 78 | 79 | 78 | 78 | 79 | 79 7.8 8.8 Aeration satge 2:
pH avg. 41 71 78 | 78 | 78 | 79 | 78 | 78 | 79 | 79 | 78 89
Do 9:00 AM| 12 | 37 | 39 | 55 | 23 | 35 | 48 | 38
5:00 PM 11 | 44 | 45 | s6 | 07 | 19 | 43 | 37
9:00PM 11| 38 | 46 6 05 | 19 | 34 | 36 Clarifier 2 :
5:00 AM 19 4 45 | 55 | 22 | 28 | 09 | 19
DO avg. 35 | 52 | 55 | 64 | 36 | 43 | 49 | 48
9:00 AM 377 36.1 345 | 352 | 357 | 361 | 358 | 355 | 348 | 347 | 312 283 Bio contact :
5:00 PM 37.8 358 | 344 | 349 | 355 | 358 | 356 | 355 | 353 | 351 | 308 288
9:00 PM 37.6 356 | 348 | 358 | 359 | 359 | 351 | 349 | 346 | 343 | 299 284
5:00 AM| 37.5 35.5 340 | 355 | 355 | 357 | 348 | 346 | 343 | 340 | 294 28.5 Emer / Final :
Temp. avg. 377 358 | 344 | 354 | 357 | 359 | 353 | 351 | 348 | 345 | 303 285
112
WWTP Daily report 2023
Flanw Bio
Date Parameter Time (m’/hr) CP Sump Fac. Als /f‘ AlS /1: Af /;n Af /‘1: Ai /21"4 Ai 12: A: Iz;" Az ::d =200 Final pond F:::I';rty Remark
Mon : 31-Jul-23 Level 8:00 AM| CP sump
Flow 8:00AM| 6
MLSS 5:00 AM,
cop 5:00 AM 9,012 6,234 48 64 Recheck |Aeration satge 1:
sv30 8:00 AM|
svi 8:00 AM|
pH 9:00 AM| 47 6.4 77 | 727 | 77 | 77 8 80 | 81 82 | 82 8.9
1:00 PM 45 65 78 | 80 | 80 | 79 | 80 | 81 | 81 | 81 | 82 8.9
5:00 PM 43 65 7.9 7.9 8 8.0 8 81 | 81 8.1 8.2 8.9 Clarifier 1 :
9:00 PM 5.2 62 80 | 80 8 8.1 8 81 | 81 81 | 82 8.7
1:00 AM 5.2 62 8 8.0 8 8.1 8 80 | 80 | 81 | 81 8.7
5:00 AM 5.0 5.7 80 | 80 8 8.0 8 80 | 80 81 8.1 8.8 Aeration satge 2:
pH avg. 48 63 79 | 79 | 80 | 80 | 80 | 81 | 81 | 81 | 82 88
po 9:00 AM 05 | 04 | 08 | 26 | 06 | 21 | 57 | 69
5:00 PM 06 | 05 | 07 | 27 2 16 4 5
9:00 PM 05 1 16 4.1 04 03 03 02 Clarifier 2 :
5:00 AM 13 | 06 | 29 | 37 | 19 | 09 | 07 | 17
DO avg. 31 | 31 | 37 | 48 | 35 | 35 | 45 | 50
9:00 AM 376 369 | 369 | 388 | 395 | 396 | 325 | 335 | 341 | 342 | 302 29.9 Bio contact :
5:00 PM 38.2 368 | 367 | 406 | 400 | 402 | 380 | 364 | 362 | 359 | 303 301
9:00 PM 36.5 363 | 360 | 395 | 392 | 386 | 375 | 370 | 367 | 362 | 316 28.6
5:00 AM 35.9 36.7 362 | 379 | 376 | 372 | 367 | 364 | 359 | 356 | 310 2.4 Emer / Final:
Temp. avg. 371 367 | 365 | 392 | 390 | 389 | 32 | 358 | 357 | 355 | 08 288
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WWTP Daily report 2023

Flow Bio
bate porameter | Tme | ™ | cosump | rac |ASYT ASIT ASIT AS1®|asa asa asa mszt| MO | gy | Facery Remark
Tue : 01-Aug-23 Level 8:00 AM CP sump :
Flow 8:00aM| 7
MLSS 5:00 AM
cop 5:00 AM| 5,760 6,093 74 57 104 |Aerationsatge 1:
sv30 8:00 AM|
svi 8:00 AM|
PH 9:00 AM| 54 5.8 76 | 77 | 78 | 78 | 79 | 779 | 79 | 80 | 80 8.8
1:00 PM 55 5.7 77 | 79 | 79 | 79 | 80 | 80 | 81 | 81 | 81 8.8
5:00 PM 56 58 7.7 7.9 7.9 7.9 8.0 8.0 8.1 8.1 8.1 8.8 Clarifier 1 :
9:00 PM 5.1 87 78 | 79 | 79 | 80 8 80 | 81 81 | 81 8.8
1:00 AM 5.1 5.7 78 | 79 | 79 | 80 8 80 | 81 81 | 81 8.8
5:00 AM 5.0 5.8 78 | 79 8 8.0 8 80 | 80 | 81 8.4 8.9 Aeration satge 2:
pH avg. 53 63 77 | 79 | 79 | 79 | 80 | 197 | 81 | &1 | &1 88
Do 9:00 AM| 03 | 05 | 27 | 34 | 29 | 19 | 09 | 47
5:00 PM 05 | 06 | 28 | 34 | 09 | 22 | 47 | 49
9:00PM 07 | 0s | 32 | 36 1 27 | a8 5 Clarifier 2 :
5:00 AM 03 | 06 | 27 | 34 | 09 | 25 | 35 | 31
DO avg. 29 | 30 | 46 | 50 | 36 | 62 | 50 | 56
9:00 AM 374 36.4 373 | 392 | 396 | 404 | 387 | 372 | 365 | 360 | 302 29.7 Bio contact :
5:00 PM 37.5 368 | 387 | 387 | 390 | 406 | 37.6 | 372 | 366 | 364 | 304 304
9:00 PM 364 368 | 360 | 365 | 389 | 389 | 372 | 370 | 368 | 365 | 300 27.6
5:00 AM 37.0 36.3 364 | 364 | 367 | 367 | 368 | 364 | 362 | 360 | 298 26.7 Emer / Final :
Temp. avg. 371 366 | 371 | 377 | 386 | 392 | 36 | 370 | 365 | 362 | 301 286
312
WWTP Daily report 2023
Flanw Bio
Date Parameter Time (m’/hr) CP Sump Fac. Als /f‘ AlS /1: Af /;n Af /‘1: Ai /21"4 Ai 12: A: Iz;" Az ::d =200 Final pond F:::I';rty Remark
Thu : 31-Aug-23 Level 8:00 AM| CP sump
Flow 8:00AM| 10
MLSS 5:00 AM,
cop 5:00 AM 6,314 2,771 39 58 30 |Aerationsatge1:
sv3o 8:00 AM 900 850
svi 8:00 AM|
pH 9:00 AM| 46 6.2 79 | 80 8 80 | 78 | 79 | 79 | 79 | 80 8.9
1:00 PM 4.6 62 79 | 80 | 80 | 80 | 78 | 79 | 79 | 79 | 80 8.9
5:00 PM 5.1 62 79 | 80 8 80 | 78 | 79 | 79 | 79 8.0 8.9 Clarifier 1 :
9:00 PM 5.0 6.1 79 | 79 8 80 | 78 | 79 | 79 | 79 | 80 8.9
1:00 AM 5.0 63 79 | 79 8 80 | 78 | 79 | 79 | 79 | 80 8.9
5:00 AM 49 65 7.9 7.9 8 80 | 78 | 79 | 79 | 79 8.0 8.9 Aeration satge 2:
pH avg. 49 63 79 | 80 | 80 | 80 | 78 | 79 | 79 | 79 | 80 89
po 9:00 AM 49 | 59 | 58 | 64 | 05 | 07 | 09 1
5:00 PM 4 48 | 55 | 58 | 07 | 06 | 08 | 09
9:00 PM 58 | 58 | 65 | 64 | 04 | 12 | 12 | 07 Clarifier 2 :
5:00 AM 58 | 62 | 65 | 64 | 05 1 12 | 06
DO avg. 61 | 64 | 67 | 68 | 30 | 32 | 33 | 32
9:00 AM 365 368 | 369 | 374 | 274 | 370 | 365 | 360 | 358 | 352 | 346 289 Bio contact :
5:00 PM 36.8 376 | 372 | 375 | 375 | 373 | 367 | 364 | 360 | 358 | 349 206
9:00 PM 37.0 33 | 362 | 375 | 375 | 378 | 369 | 366 | 363 | 361 | 319 302
5:00 AM 37.0 364 357 | 367 | 370 | 378 | 369 | 365 | 362 | 361 | 315 300 Emer / Final:
Temp. avg. 368 368 | 365 | 373 | 349 | 375 | 368 | 364 | 361 | 358 | 332 297
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WWTP Daily report 2023

Flow Bio
bate porameter | Tme | ™ | cosump | rac |ASYT ASIT ASIT AS1®|asa asa asa mszt| MO | gy | Facery Remark
Fri: 01-Sep-23 Level 8:00 AM CP sump :
Flow 8:00AM| 8
MLSS 5:00 AM
cop 5:00 AM| 4,278 2,301 33 62 87 Aeration satge 1:
sv30 8:00 AM|
svi 8:00 AM|
PH 9:00 AM| 4.4 62 79 | 80 8 80 | 78 | 79 | 79 | 79 | 80 8.9
1:00 PM 4.6 60 79 | 79 | 80 | 80 | 78 | 79 | 79 | 79 | 80 8.9
5:00 PM 44 65 8.1 8.0 8 8.0 7.9 7.9 7.9 7.9 8.0 8.9 Clarifier 1 :
9:00 PM 5.5 60 80 | 80 8 80 | 79 | 79 | 79 | 79 | 80 8.8
1:00 AM 5.2 5.9 80 | 80 8 80 | 79 | 79 | 79 | 79 | 80 8.8
5:00 AM 5.0 5.9 80 | 80 8 80 | 79 | 79 | 79 | 79 8.0 8.8 Aeration satge 2:
pH avg. 49 61 80 | 80 | 80 | 80 | 79 | 79 | 79 | 79 | 80 89
Do 9:00 AM| s6 | 61 | 63 | 59 | 08 | 07 1 07
5:00 PM 55 | 58 | 64 | 63 | 04 | 17 | 15 | 07
9:00PM 52 | 57 | 63 | 62 | 06 | 17 | 15 | 11 Clarifier 2 :
5:00 AM 55 | 59 | 64 | 62 | 07 | 14 | 13 | 07
DO avg. 63 | 66 | 69 | 68 | 30 | 36 | 35 | 32
9:00 AM 37.8 36.2 354 | 358 | 362 | 364 | 358 | 352 | 346 | 342 | 302 29.8 Bio contact :
5:00 PM 37.6 38 | 358 | 362 | 368 | 372 | 364 | 358 | 356 | 352 | 318 302
9:00 PM 37.0 33 | 362 | 375 | 375 | 378 | 369 | 366 | 363 | 361 | 319 302
5:00 AM 37.0 36.4 357 | 367 | 371 | 378 | 369 | 365 | 362 | 361 | 315 30.0 Emer / Final :
Temp. avg. 374 364 | 358 | 366 | 369 | 373 | 365 | 360 | 37 | 354 | 314 301
5/12
WWTP Daily report 2023
Flanw Bio
Date Parameter Time (m’/hr) CP Sump Fac. Als /f‘ AlS /1: Af /;n Af /‘1: Ai /21"4 Ai 12: A: Iz;" Az ::d =200 Final pond F:::I';rty Remark
Sat : 30-Sep-23 Level 8:00 AM| CP sump
Flow 8:00AM| 7.5
MLSS 5:00 AM,
cop 5:00 AM 2,191 890 49 56 11 |Aerationsatge1:
sv30 8:00 AM|
svi 8:00 AM|
pH 9:00 AM| 49 7.5 77 | 727 | 77 77 | 727 | 77 | 77 | 77 | 78 8.8
1:00 PM 5.0 7.5 77 | 727 | 772 77 | 727 | 77 | 77 | 77 | 78 2.0
5:00 PM 5.1 7.4 7.7 7.7 77 77 7.7 7.7 77 77 7.8 8.8 Clarifier 1 :
9:00 PM 48 7.0 76 | 76 | 77 | 77 | 727 | 77 | 77 | 77 | 78 8.8
1:00 AM 48 7.0 76 | 76 | 77 | 770 | 77 | 77 | 77 | 77 | 78 8.8
5:00 AM 4.9 6.8 7.6 7.6 7.7 77 7.7 7.7 77 77 77 8.9 Aeration satge 2 :
pH avg. 49 72 727 | 727 | 727 | 193 | 727 | 727 | 27 | 77 | 78 88
po 9:00 AM 61 | 41 | 59 | 67 | 51 5 5 46
5:00 PM 63 | 42 | 61 | 68 | 52 | 49 5 48
9:00 PM 56 | 58 | 65 | 6.1 57 | 53 5 46 Clarifier 2 :
5:00 AM 56 | 53 | 61 6 s4a | 53 | 49 | 46
DO avg. 65 | 58 | 67 | 88 | 61 | 60 | 59 | 57
9:00 AM 373 360 | 331 | 334 | 334 | 335 | 326 | 323 | 321 | 321 | 304 20.1 Bio contact :
5:00 PM 37.8 357 | 313 | 320 | 322 | 328 | 327 | 326 | 324 | 324 | 300 201
9:00 PM 371 355 | 326 | 320 | 325 | 324 | 320 | 317 | 315 | 313 | 306 27.4
5:00 AM 36.6 35.3 324 | 326 | 324 | 320 | 317 | 314 | 310 | 307 | 301 26.0 Emer / Final:
Temp. avg. 372 356 | 324 | 325 | 326 | 327 | 323 | 320 | w8 | 316 | 303 279
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WWTP Daily report 2023

Flow Bio
bate porameter | Tme | ™ | cosump | rac |ASYT ASIT ASIT AS1®|asa asa asa mszt| MO | gy | Facery Remark
Sun : 01-Oct-23 Level 8:00 AM| CP sump :

Flow 8:00AM| 7.5
MLSS 5:00 AM
cop 5:00 AM| 2,160 742 43 64 31 Aeration satge 1:
sv30 8:00 AM| 900 900
svi 8:00 AM|
PH 9:00 AM| 45 6.6 76 | 76 | 77 | 77 | 727 | 77 | 77 | 77 | 77 8.9

1:00 PM 4.6 67 76 | 76 | 77 | 77 | 727 | 77 | 77 | 77 | 77 8.9

5:00 PM 48 68 7.6 76 | 77 7.7 7.7 727 | 77 7.7 7.7 8.9 Clarifier 1 :

9:00 PM 49 68 76 | 76 | 77 | 77 | 727 | 77 | 77 | 77 | 78 8.8

1:00 AM 49 68 76 | 76 | 77 | 77 | 77 | 727 | 77 | 77 | 78 8.8

5:00 AM 45 6.6 76 | 727 | 772 77 | 727 | 77 | 77 | 77 | 77 8.8 Aeration satge 2:
pH avg. 47 67 726 | 76 | 727 | 727 | 727 | 27 | 27 | 27 | 77 89
Do 9:00 AM|

5:00 PM 56 | 41 | 56 | 62 | 51 | 46 | 47 | 42

9:00PM s6 | 52 | 58 | 61 | 57 | 45 | 54 | 51 Clarifier 2 :

5:00 AM 52 | 61 5 6.3 5 53 | 49 | 45
DO avg. 63 | 61 | 64 | 68 | 62 | 60 | 61 | 58

9:00 AM 37.0 36.0 334 | 336 | 337 | 339 | 331 | 333 | 334 | 332 | 312 301 Bio contact :

5:00 PM 36.8 30 | 332 | 333 | 333 | 334 | 330 | 330 | 332 | 330 | 310 300

9:00 PM 364 357 | 340 | 337 | 335 | 332 | 326 | 324 | 320 | 318 | 307 27.9

5:00 AM 36.0 35.4 342 | 336 | 332 | 330 | 322 | 317 | 315 | 312 | 300 26.6 Emer / Final :
Temp. avg. 366 358 | 337 | 336 | 334 | 334 | 327 | 526 | 325 | 323 | 307 287

7/12
WWTP Daily report 2023
Flanw Bio
Date Parameter Time (m’/hr) CP Sump Fac. Als /f‘ AlS /1: Af /;n Af /‘1: Ai /21"4 Ai 12: A: Iz;" Az ::d =200 Final pond F:::I';rty Remark
Tue : 31-Oct-23 Level 8:00 AM| CP sump

Flow 8:00AM| 7
MLSS 5:00 AM,
cop 5:00 AM 1711 572 14 2 3  |Aerationsatge1:
sv30 8:00 AM| 1000 1000
svi 8:00 AM|
pH 9:00 AM| 5.3 7.7 73 | 74 | 73 | 73 | 76 | 76 | 77 | 76 | 76 93

1:00 PM 5.2 7.7 73 | 73 | 72 | 73 | 76 | 76 | 77 | 77 | 76 9.2

5:00 PM 5.2 7.6 7.3 7.3 7.4 73 7.6 7.6 7.6 77 7.6 9.3 Clarifier 1 :

9:00 PM 58 7.7 73 | 73 | 74 | 73 | 76 | 76 | 77 | 77 | 76 93

1:00 AM 56 7.5 73 | 73 | 73 | 73 | 76 | 76 | 77 | 77 | 76 93

5:00 AM 5.6 7.5 7.3 7.4 7.4 73 7.6 7.6 77 77 7.6 9.3 Aeration satge 2 :
pH avg. 55 76 723 | 723 | 723 | 723 | 76 | 76 | 727 | 77 | 76 9.3
Do 9:00 AM| 36 | 54 5 48 | 53 | 38 5 37

5:00 PM 35 | 56 | 59 | 45 | 55 | 39 | 49 | 37

9:00 PM 31 5.1 57 4.6 54 4 49 36 Clarifier 2 :

5:00 AM 34 | 52 | 54 5 4.7 5 51 | 39
DO avg. 47 | 60 | 61 | 56 | 60 | 53 | 59 | 50

9:00 AM 348 320 | 322 | 346 | 337 | 336 | 320 | 324 | 322 | 320 | 302 2756 Bio contact :

5:00 PM 346 327 | 317 | 325 | 328 | 331 | 326 | 322 | 321 | 320 | 292 27.8

9:00 PM 35.2 328 | 324 | 328 | 332 | 331 | 324 | 321 | 321 | 320 | 304 28.2

5:00 AM 348 326 | 322 | 326 | 334 | 332 | 328 | 326 | 324 | 322 | 302 28.6 Emer / Final:
Temp. avg. 349 28 | 321 | 331 | 33 | 333 | 327 | 323 | 322 | 321 | 300 281
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WWTP Daily report 2023

Flow Bio
bate porameter | Tme | ™ | cosump | rac |ASYT ASIT ASIT AS1®|asa asa asa mszt| MO | gy | Facery Remark
Wed : 01-Nov-23 Level 8:00 AM| CP sump :
Flow 8:00aM| 7
MLSS 5:00 AM
cop 5:00 AM| 1,821 682 24 29 2 Aeration satge 1:
sv30 8:00 AM|
svi 8:00 AM|
PH 9:00 AM| 54 7.6 73 | 74 | 74 | 73 | 75 | 76 | 77 | 76 | 75 93
1:00 PM 5.2 7.5 73 | 74 | 73 | 74 | 76 | 76 | 77 | 77 | 75 93
5:00 PM 5.2 7.5 7.3 7.4 7.5 74 7.5 7.6 7.7 7.6 7.6 93 Clarifier 1 :
9:00 PM 62 7.2 73 | 73 | 74 | 73 | 75 | 76 | 77 | 76 | 76 93
1:00 AM 6.4 7.3 73 | 73 | 74 | 73 | 75 | 76 | 76 | 76 | 76 93
5:00 AM 5.8 7.4 7.3 73 | 73 | 73 | 76 | 76 | 76 | 76 7.6 93 Aeration satge 2:
pH avg. 57 74 723 | 74 | 74 | 723 | 725 | 76 | 727 | 76 | 76 93
Do 9:00 AM| 38 | 50 | 57 | 44 | 54 | 44 | 55 | 37
5:00 PM 37 | 54 | 56 | 45 | 49 | 41 | 52 | 35
9:00PM 36 | 51 | 49 | a5 | 44 4 5 3.9 Clarifier 2 :
5:00 AM 3.1 5 52 | 47 | 48 | 42 5 38
DO avg. 48 | 59 | 60 | 55 | 58 | 53 | 60 | 50
9:00 AM 343 33.1 326 | 339 | 336 | 335 | 326 | 321 | 320 | 318 | 289 27.6 Bio contact :
5:00 PM 347 333 | 331 | 342 | 340 | 338 | 329 | 325 | 323 | 321 | 298 283
9:00 PM 348 332 | 336 | 338 | 344 | 341 | 332 | 328 | 324 | 322 | 296 28.2
5:00 AM| 34.2 334 33.2 | 336 | 339 338 | 332 | 326 | 324 | 321 | 294 27.8 Emer / Final :
Temp. avg. 345 333 | 331 | 339 | 340 | 338 | 30 | 525 | 323 | 321 | 294 280
9/12
WWTP Daily report 2023
Flanw Bio
Date Parameter Time (m’/hr) CP Sump Fac. Als /f‘ AlS /1: Af /;n Af /‘1: Ai /21"4 Ai 12: A: Iz;" Az ::d =200 Final pond F:::I';rty Remark
Thu : 30-Nov-23 Level 8:00 AM| CP sump
Flow 8:00AM| 7
MLSS 5:00 AM,
cop 5:00 AM 1,285 451 61 66 2y  |Aerationsatge1:
sv30 8:00 AM| 800 450
svi 8:00 AM|
pH 9:00 AM| 56 7.1 75 | 75 | 77 | 76 | 79 | 79 | 80 | 80 | 76 98
1:00 PM 54 7.5 74 | 74 | 76 | 75 | 79 | 79 | 79 | 80 | 78 98
5:00 PM 5.2 7.1 7.4 7.4 75 7.5 7.9 7.8 7.9 7.9 77 9.8 Clarifier 1 :
9:00 PM 63 69 74 | 73 | 74 | 74 | 78 | 78 | 78 | 78 | 78 98
1:00 AM 6.1 7.4 74 | 73 | 74 | 75 | 77 | 78 | 78 | 79 | 78 98
5:00 AM 5.5 6.6 7.3 7.3 7.4 7.4 7.7 7.8 7.8 77 77 9.8 Aeration satge 2 :
pH avg. 57 71 74 | 74 | 75 | 75 | 78 | 78 | 729 | 79 | 77 28
po 9:00 AM 28 | 52 | 67 | 65 | 67 | 68 | 72 6
5:00 PM 34 | 52 | 65 6 6.3 6 67 | 58
9:00 PM 33 | 49 | 63 | 55 | 58 | 59 | 67 | 55 Clarifier 2 :
5:00 AM 26 | 47 | 61 | 55 | 59 | 63 | 68 | 56
DO avg. 45 | 58 | 68 | 64 | 67 | 68 | 72 | 64
9:00 AM 366 338 | 328 | 330 | 322 | 322 | 306 | 304 | 300 298 | 207 26.4 Bio contact :
5:00 PM 36.2 336 | 330 | 332 | 334 | 336 | 308 | 306 | 304 | 302 | 30.0 284
9:00 PM 347 332 | 313 | 318 | 319 | 320 | 313 | 309 | 306 | 304 | 298 27.3
5:00 AM 35.1 335 312 | 317 | 322 | 321 | 317 | 310 | 306 | 305 | 298 2.3 Emer / Final:
Temp. avg. 357 335 | 321 | 324 | 324 | 325 | 311 | 307 | 04 | 302 | 28 271

10/12




WWTP Daily report 2023

Flow Bio
bate porameter | Tme | ™ | cosump | rac |ASYT ASIT ASIT AS1®|asa asa asa mszt| MO | gy | Facery Remark
Fri: 01-Dec-23 Level 8:00 AM| CP sump :

Flow 8:00aM| 7
MLSS 5:00 AM
cop 5:00 AM| 1,458 569 23 55 101 |Aerationsatge 1:
sv30 8:00 AM| 800 450
svi 8:00 AM|
PH 9:00 AM| 5.5 6.6 714 | 72 | 74 | 73 | 727 | 77 | 78 | 77 | 77 98

1:00 PM 5.2 7.4 72 | 72 | 74 | 73 | 77 | 77 | 78 | 78 | 77 98

5:00 PM 44 7.0 71 71 7.2 74 7.6 76 | 77 7.7 7.7 9.8 Clarifier 1 :

9:00 PM 7.1 68 70 | 74 | 74 | 720 | 76 | 77 | 77 | 78 | 77 98

1:00 AM 7.1 6.4 74 | 70 | 714 | 72 | 76 | 77 | 78 | 78 | 77 98

5:00 AM 7.1 7.0 70 | 70 | 74 71 | 76 | 77 | 77 | 78 | 77 98 Aeration satge 2:
pH avg. 61 69 721 | 721 | 72 | 72 | 76 | 77 | 78 | 78 | 77 98
Do 9:00 AM| 23 | 49 | 56 | 52 | 59 | 57 | 67 | 56

5:00 PM 34 | 52 | 59 | 54 | 56 | 54 | 65 | 52

9:00PM 22 | 43 | 59 | 53 | 61 | 62 | 69 | 58 Clarifier 2 :

5:00 AM 13 | 38 | 57 | 48 | 61 | 63 | 69 | 53
DO avg. 39 | 54 | 62 | 58 | 65 | 65 | 721 | 62

9:00 AM 36.2 338 326 | 329 | 324 | 323 | 308 | 305 | 302 | 300 | 298 27.2 Bio contact :

5:00 PM 364 334 | 328 | 336 | 332 | 332 | 313 | 311 | 308 | 306 | 303 28.6

9:00 PM 355 335 | 340 | 337 | 334 | 332 | 324 | 316 | 313 | 309 | 299 28.0

5:00 AM 35.3 338 347 | 344 | 338 | 334 | 315 | 312 | 309 | 307 | 297 27.3 Emer / Final :
Temp. avg. 359 336 | 335 | 337 | 332 | 330 | 35 | 511 | 308 | 306 | 299 278
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WWTP Daily report 2023
Flanw Bio
Date Parameter Time (m’/hr) CP Sump Fac. Als /f‘ AlS /1: Af /;n Af /‘1: Ai /21"4 Ai 12: A: Iz;" Az ::d =200 Final pond F:::I';rty Remark
Sun: 31-Dec-23 Level 8:00 AM| CP sump

Flow 8:00AM| 7
MLSS 5:00 AM,
cop 5:00 AM 1,869 414 56 46 4o  |Rerationsatge1:
sv30 8:00 AM|
svi 8:00 AM|
pH 9:00 AM| 48 7.0 75 | 75 | 76 | 75 | 79 | 79 | 80 | 80 | 80 9.9

1:00 PM 48 7.2 76 | 75 | 75 | 76 | 79 | 80 | 80 | 81 | 81 99

5:00 PM 48 7.4 7.5 76 | 75 | 75 | 79 | 79 | 80 | 81 8.1 29 Clarifier 1 :

9:00 PM 48 7.4 75 | 75 | 76 | 76 | 79 | 79 | 80 | 81 | 81 99

1:00 AM 48 7.3 75 | 75 | 76 | 76 | 79 | 80 | 80 | 81 | 81 99

5:00 AM 49 7.2 7.5 75 | 76 76 | 79 | 79 | 80 | 81 8.1 29 Aeration satge 2 :
pH avg. 48 73 75 | 75 | 726 | 76 | 79 | 79 | 80 | 81 | 81 29
po 9:00 AM 47 | 15 | 21 | 43 | 47 | 52 | 67 | 45

5:00 PM 41 | 51 2 39 | 41 | 43 | 57 | 41

9:00 PM 4.2 21 22 4.1 4.6 5.1 6 42 Clarifier 2 :

5:00 AM 44 | 19 | 25 | 38 | 51 | 54 6 4.2
DO avg. 54 | 43 | 40 | 52 | 57 | 60 | 67 | 55

9:00 AM 357 335 | 328 | 325 | 322 | 322 | 309 | 304 | 302 | 298 | 303 287 Bio contact :

5:00 PM 35.8 336 | 311 | 328 | 326 | 325 | 315 | 309 | 306 | 306 | 303 302

9:00 PM 35.6 333 | 322 | 326 | 328 | 327 | 318 | 316 | 312 | 306 | 300 208

5:00 AM 354 331 324 | 328 | 320 | 326 | 319 | 314 | 308 | 304 | 298 288 Emer / Final:
Temp. avg. 356 334 | 321 | 327 | 326 | s25 | 35 | 311 | 307 | 304 | 304 294
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OF REGISTRATION

This is to certify that the management system of:
Indorama Petrochem
Limited (Branch 00002)

Main Site: 45/9 Moo 4, Sai 36 Road, Tambol Nikompatana,
Amphur Nikompatana, Rayong 21180 Thailand

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

ISO 9001:2015

The management system is applicable to:

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

Certificate Number:
24111611003

Initial Certification Date:
16 May 2002

Date of Certification Decision:
25 February 2023

Issuing Date:
25 February 2023

Valid Until:
11 May 2026

intertek

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.




OF REGISTRATION

This is to certify that the management system of:
Indorama Petrochem
Limited (Branch 00002)

Main Site: 45/9 Moo 4, Sai 36 Road, Tambol Nikompatana,
Amphur Nikompatana, Rayong 21180 Thailand

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)

Certificate Number:
24121611002

Initial Certification Date:
09 April 2009

Date of Certification Decision:
25 February 2023

Issuing Date:
25 February 2023

Valid Until:
11 May 2026

@y,

)

e 1 |
intertek

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.




CERTIFICATE

This is to certify that the management system of:
Indorama Petrochem
Limited (Branch 00002)

Main Site: 45/9 Moo 4, Sai 36 Road, Tambol Nikompatana,
Amphur Nikompatana, Rayong 21180 Thailand

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

ISO 45001:2018

The management system is applicable to:

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

intertek

Total Quality. Assured.

Certificate Number:
0095979

Initial Certification Date:
01 November 2019

Date of Certification Decision:
08 August 2022

Issuing Date:
08 August 2022

Valid Until:
31 October 2025

& 1.50014?030

L]
Ly hod
Fracet® Ty

intertek

MANAGEMENT
SYSTEMS

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.

¥aE
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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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intertek

Total Quality. Assured.

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 Ilnzit,::;rccirtzig;gtion Date:
Limited (Branch 00002) ey 2o

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 ISO 50001:2018 ( pas

Deuttche

H H . Akkrediti telle
The management system is applicable to: Aredbeunens

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.

Pagelof1



CERTIFICATE

The Food Safety Management System of:

Indorama Petrochem Limited

(Branch 00002)

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

Rayong 21180. Thailand.

has been assessed and determined to comply with the requirements of:

Food Safety System Certification
FSSC 22000 v5.1, Food Packaging
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:

Manufacturing of Amorphous Chips and Polyethylene Terephthalate (PET)

Resin for Food Packaging Industry.

Food Chain (Sub) Category: |

Intertek

Total Quality. Assured,

(") FSSC 22

Certificate of Registration No:
0129460

Certification Decision Date:
11 October 2022

Initial Certification Date:

11 October 2022
Issue Date:
11 October 2022
Valid Until:
10 October 2025
22 ’
& 00095;1 NED4 .,
a =
’f/ o
P
s, N g DITVY
4,r":lcp“\e ™ Accred. no. 1639
Certification of management systems
ISO/IEC 17021-1

intertek

Torbjorn Rudqvist
MD, Business Assurance Nordics

Intertek Certification AB
P.0O. Box 1103, SE-164 22 Kista, Sweden

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

certificate can also be verified in the FSSC 22000 database of certified organisations available at www.fssc22000.com

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 m

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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MEDIA HANDLING

Emergency Preparedness Performance Standard (OP6/07)
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MUNUTTVUNVAINHFITNIA VIHN Uan. 108 (urinvu)

a wva o o q (v ° o o
ueulfiamsuaziingsSnegilnsaamtniuguuazialSinasmadivsugnm sz 2566

Y A o

Fogna : U3HN oulasn Ulasaw 1 (159011 2) (IRP2_CO)

anluiamsszuunewa 3

HUW/MHUA 1N.3-2

Plan Revision 0/2023

Year 2023

UHUNANT TN AsuAaveu
Jan Feb | Mar | Apr | May | Jun Jul Aug [ Sep Oct | Nov | Dec

1.808a0 8194 30 27 30 27 30 29 27 30 28 30 29 28 |aaudnswor anvdan
2. 8auinualnsainsiadsunading EVC H H 1ns. 089-251-9989
3.n13viW Gas Turbine Meter Calibration Email: chakapong.a@pttplc.com

3.1 Turbine-A, S/N 64004 3Y(25) ns. 038-978-519

3.1 Turbine-B, S/N 64005 3Y(25)
4.a5d8aumnulaaasdagaidl (Inspection) 30 27 30 27 30 29 27 30 28 30 29 28 | \ua< Standby 24 Hr
5.1hg95nadnsaiszuumuau (Test & Adjustment) H,Y 1ns. 081-925-8876
6.vinAmuFaInaadl H

dasnrvfincaniugu

1. Ausduayu

ue'laien nuunnsal

ns. 084-874-4175

2.Gas Control

ns. 081-295-8895

Definition

H = Half of Year (1ing9¥n®nn 6 1éiau)
Y = Yearly (1hg95nnnn 1 1)

3Y = 3 Years (1n3e¥nznn 3 1)
3Y(XX) = 3 Years (year to target)

Preventive Maintenance Interval 813U Gas Sale Equipment wagainsaianuilaaasis

- Gas Turbine Meter Calibration nn 3 1l
- aunsalnsiadsunauAnas Electronic Volume Corrector (EVC) fautisunn 6 wiau

- aunsal PSV, SSV, Pressure Gauge, Temperature Gauge, Ground nagaunn 1 1 : adnsal PCV nagaunn 6 (fau

JeIns

KAsIAFay

(WaAToe WeIusg )
nuin.3-2

(weayusal U5 )
Wa.1n.3

wa

uioyxa

...03.../...01.../...66...

Aatanans FORM (FM-MCV-092) File:Lotus Note\FM-MCV-092.XLS 1szme1ldnsaii 1 5uld
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Head Office : 75/93 Ocean Tower 2, 35" Floor, Sukhurmvit Soi 19 Sukhumvit Road, Klongloey Nuer, Watlana, Bangkok 10110, Thailand Tel, 02-661-8661 Fax. 02-861-6664
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SHIONES © PRO-WHOI AT AUATIIWTALADUATT Starl up S5P SuRiravanuls . Tsx]?{?

43 Fill TTM 181 Secondary Loop ﬁ'\‘lﬁ
- Crystallizer Loop {-E0L, -E02}
- Pre-heat Loop (E1, B2, TE3)
= Heater NPU (K1)

44 Start HTM Circulation 11% locp $a145730 Circulstion 1192A09¥1m15 Flush BTM st $adaantsn
2001 IITM wazaTr0fnns i s

4.5 Heat up Crystallizer Loop L0 Pre-heat Loop ‘lﬂﬁ’]qmﬁgﬁﬁﬁmmi

46 Fill N, l'ﬂv‘l‘l]ﬂ System

47  shanuazeran il Lise Tao Start SSP Blower 187 Circulation N, Taoliiru filer Tas 0oa filter van
B cyclone AiNRY AN GuA1a aurzing unziile
111991 Line otz 1aud 21 Circulation N, Fw filter 18

4.8 flush oxyeen ﬂﬂﬂiﬁmﬁllh‘uiﬂEl.iml.‘l?"li:'uui‘% oxidation reactor AT S IHIE ﬂ:l?‘l reactor, preheater, NPL
dryer, hot conveying, crystallizer sz 5 FI%»‘I

4.9 Start crystallizer Blower WA Heat up, Start NPU Rlower Uds NFU syatermn llﬁ"lé i) Regencration

410 YFugannfinag Flow rare vou N, hloufisn Hidoints (TIC 20, TIC 21, FIC 10)

an Buguanives N, W3R daft
- 0, Content 510 ppm.
- Dew Point < -55°C

412 Start Feed Amorphous 710 Silo H3® Feeding Station yein 131 voi

dianasse s

15193 PPE nnnsanoulfiaeru

zarwaouszun Wi i asady

303990317 IMAve T A5 LifiS w2l nmmremiui
4.a1090uM1352 THavD4 lube oil RoeTufi$ windFa Whigasauiui

q 4 iy s & A i 1 s
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INDORAMA PETROCHEM LIMITED

INDORAMA

131 dulanan YMasan drfia

INDORAMA PETROCHEM LIMITED

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 AMUF1U04 ID fan 102 FD fan tilenuauanudumelua1¥dnussenns -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 X a9 9 3 o 1 2 v

mugumsen Tufveasemaiim ludfodanyseluazilasatsredunadey

' 2 & &
AIUAY Heater TaomsAneiiy Temp 1ul1li5089
A = Y_q 9 s A o
1o temp 190N 83 320 udH IHAANTUFONAVITY CP plant
fine?) 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
nowlfinnudesainldgilnsaifeatudiuyana wu vuan , gaile , Milaayn

asaouanwituii lngseudesegluaniziiasast

' 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 ddeldwinaudhlanazamns 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. asmasudaIMAIeuen tazmelundeuiing sart Museamneduaiaaznageud vy e
2. Mmsnageusesidendesnds lunsdinfing demuudluszuune 16
3. arudadsafugaiimaiolgadly
4. AT9AIUNAI drain TUannda
5. 1@ HTM 19152111 Biomass heater 9IAN
6. 11la vent HTM 910521V Biomass heater 11/a0n 3007-V02
7. i1la Valve Suction 1% HTM 11 heater C (Suction (11 100%) 1la Valve suction 11z discharge EUFN‘EIZJ
o1 Hrv apenanifiliifun ¢ uazilla Valve discharge vouan tite i 3ananainen ¢ i
CP plant
8. Start HTM circulation pump 151 flow HTM fush heater C 1ifIdmusmua Uszina 700-800 m'/hr Tag
p
m3dsuanusiseuveay
9. ﬂnmiﬁyalwﬁqmﬂimm Biomass heater 1ife lnlgniafiud- S‘uﬂaul,%ymwﬁqﬂmﬂm%mwﬁq‘lﬂﬁ"lﬂ“lumw
Al
10, @niudhld slag conveyor 1 Id5ed IRz BUTT
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1.8 MSDS Mzl 181
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INDORAMA PETROCHEM LIMITED
Head Office: 75/93 Ocean Tower 2, 35" Flaor, Sukhumvit Soi 19 Sukhumvit Road, Klongioey Nuer, Wattana, Bangkok 10110, Thalland Tei. 02-661-6661 Fax. 02-661-6664
Factory  : 45/9 Moo 4, High way 36, Tambol Nikompattana, Amphur Nikompattana, Rayong, 21180, Thailand Tal. ({038} 606167-169,(038) BO6369,063-4521599,063-4822999

www. indoramaventures.com
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INDORAMA PETROCHEM LIMITED

Head Office: 75/93 Ocean Tower 2, 35" Floor, Sukhumvit Soli 19 Sukhurmvit Road, Klongtoay Nuer, Wattana, Bangkok 10110, Thailand Tel. 02-661-6661 Fax. 02-661-6664
1 4549 Moo 4, High way 36, Tambol Nikompattana, Amphur Nikempattana, Rayong. 21180, Thailand Tei. {(038) 606167-150,(038) 606369,063-4921999 063-4522999

Factory
www.indoramaventures.com
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INDORAMA

v

v Y
‘Llﬁﬂ"])'uﬂ 51w 35MIa ﬂl@ﬂlﬁﬂ‘ﬂlﬂﬂ%u mqgﬁ’au NINYIAN — TUIAY 2566

o o A o Ay 1qY ¥ ~ Yo o a ad o o
a1a o derah luldudn niden 599U T3 anugsudutiums SIEFVRLY! T9A
Yo 0o Aa Y
ATUANLUMT (AW)
= T
mnvauaelidunse
Fl
1. | yidmin 3-106-15/56R% 154 loootin $10a 465.94 083
Fl
2. | Uidaos 3-106-15/56R% 158 loootin $10a 465.94 083
3. | agnul U.105-1/2560-NY. U3 Benisu Fuesa oulseumunea now 8.17 071
I3 d o w
AN 910A
a a o <3 ¢ o w
4. | wywaaan 1.101-1/2547-yual. V3En v1er) seu seumunea Asuwand $1na 70.19 074
Y a o a o 2
5. | maagneuInTzuVIiALLEeY 3-106-15/56R% 1540 loootin $10a 90.29 083
A o <3 d o o
6. | AU 1.101-1/2547-gyu1l. ViEn vt seu seumunea aouwand $1na 8.52 074
7. | wwnmaennmIfauen 1.105-1/2560-Y Y. V3EM daunsu Fuesa toulseumunea noy 0.55 071
< d o w
AN 910 A
MNVLATLOUATIE
%’ & d' Yy 9 a o G a @ o
1| dduinlauds 3-106-7/615¢ V3EN maTuTadgsnonasnumaunu (2009) 911 3.40 042
Fi
2. | mwuziuidlou 3-106-7/615¢ V3HN maTuTadganonasnunauny (2009) $11a 1.26 049
Fi
3. | dawanadniuilou 3-106-5/4658 USHN Ada nan e 0.21 049
Y dy @ [ dy a o = a @ o o
4. | wwean)uilou, Yagaduiuilou 3-106-7/615¢ V3EN maTuTadganonasnumaunu (2009) 911 2.42 042
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i 1€ Al
I ‘-L‘.J LN

:J ~  ;seuEasduul lusnsisslganeuaset 2566 I N D OR AMA

LN a.n. NN i.a. L. 8. n.A. 3.0 n.A. §.a. n.8. f.0. N.8. 9.0.
Y18Y 49 36 56 53 59 43 39 35 40 42 141 125
‘vm,jq 29 31 31 28 24 19 31 31 37 37 38 20

33U 78 67 87 81 83 62 70 66 7 79 179 145

Ul lduinsvisslguneuiaset 2566
200
180 38

160

140 141 20

120 125
100

31
80 29 28 24 37 37

31 31 34
19
56 59
49 53

40 36 a3 39 - 40 a2

60

20

a.a. [ANN . [X\RJN n.A. 8. n.A. GAGR n.g. f.A. n.e. 5.A.

U 2566



VRO T First Aid Room Usage Separated by Groups of Diseases in July-December 2023 INDORAMA
N U R SI N G V ENTURE S
oy July-December 2023
nij:ﬂiﬂ Jul 23 Aug 23 Sep 23 Oct 23 Nov 23 Dec 23 kit
1.TsAneszuuUsam 9 12 7 12 14 7 61
2saszuumaiiuniela 4 4 5 9 9 8 39
3 TsAszuumaiueIms 9 3 8 10 10 3 43
4Imns:gnuazn5wtﬁa 5 3 3 6 11 i 32
5.lspszuu a1 ¥ A2 ayn 6 7 1 14
6.15A5¥UURIMIIN 2 1 6 2 6 17
7.Ysaszuunnaiudaaniz 0
8.lspszuuadeasiuiug 2 1 3 1 3 10
9 Isaszuuluaisudon/lsagesurnuasilu 1 1 3 2 4 1 12
10.g0RmABY / uenau 0
11.9U0RAmAINMYINI / TsAnnnnsviney 1 1
12.819uma 4 1 16 4 2 21
13.:0ne/Mask 3 4 2 6 2 17
14.5nwgunm / Innamiu 27 28 30 12 114 114 325
15.5Swab 1 6 17
YN 70 66 7 78 179 145 615

2.76%

5.20%
52.85% 228%

First Aid Room Usage Separated by Groups of Diseases in July-December 2023

1lsAamsszuulsiam

m 2lsAszuumaiumela
3 15ATEUUNILAUDMNT
4Iiﬂﬂi:@ﬂl,|,axﬂﬁm,ﬁa
5.15A38UU 71 ¥ AD YN
6.1sAszUURImMT

m 7lsaszvunmaidulaanie

<

8.lsnszuueduazduiiug
m 9lsaszuulvaiswden/lsatesunuayilu
10.g0RIMABLY / uBnaTu
m 1L.gimmannnisyhau / lsaanmsviey
12.89Uk8
m 13..0n81/Mask
14.J3nwguam / daaueu

15.Swab

11.qURwmnmsvieu / Tsaainnisviiny, 0.16%
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172

,,A!QQ UA{MAS Usza1U W.A. 2566
US4 Indorama Petrochem Limited
DEPT. / SECT. JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP [ OCT | NoV | DEC |rorAl
CP&SSP 1 0 0 0 0 0 0 0 0 0 0 0 1
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 1 0 0 0 0 0 0 0 0 0 0 0 1
duauasdiin
AuRwWA 1l 2566

5

'

3

2

-

0 \ ® *—=o ® ® ® ® ® ® e

JAN

FEB

MAR

APR MAY JUN

LAaY

JuL AUG SEP OoCT NOV

DEC




aﬁﬁmstﬁmqﬂ'ﬁmq / mqmmﬁﬁﬂﬂﬂﬁ‘lumsﬁﬂmu

INDGRAMA

Us£a1U W.A. 2566

US¥N Indorama Petrochem Limited

22

Up date July, 2023
2
a)z
&
&
“©<
=
=
(o4
=
(s
°E
P ILTIRETT
0
CONTRA
CP&SSP uTs MEC EIE DES QA/QC HRD CTS&ISO EHS IT PUR/Store ACC VISITOR TOTAL
CTOR

D JAN 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1

o Fes 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

O APR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 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

@ 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

m@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

W TOTAL 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
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INTERNATIONAL TESTING SERVICE CO., LTD.
Head Office 1213/388 Soi Ladpraw 94 (Panjamitr), Ladpraw Rd.,
Phlabphla, Wangthonglang, Bangkok 10310
Tel. 02-559-2005 Fax. (12-559-2096
E-mail: saleq@itest-lab.com website: www.itest-lab.com
fislidnsTngizonydunaiouiunanTssmgaaminii nunedo 0-123

TEST REPORT

Test Report No. R-T-2212-103 [ssue Date:  15-December-2022

Client Name 1541 dulasin Pasian 9100

45/9 113] 4 HOU 5 DUUNTIHAIIAE 36 MIVATANITN é]mﬁ)ﬂﬂm‘éﬁ\f\:
b “
VINIATZHOT 21180 @
The sample submitted by client as below @ O)Q®

¥
maAzneunIzUhTAhIT C\\ CRAN

g oA
MNAzneuYaINTa mnmn@ 0d

Address

Sample Name
Sample Description

Sampling By Jutarat Unkham anis

30-November-20

123-R421 Q
TP

. » 4 o o] C}% . ar
Sampling Site INDITANENDUUDILIEN oulas) GHEThE]

Test Results Pieasg)@%\}: next page. \(:9)
Date Received o @mher-mn 093
Testing Period q) (é{- cccmhcg—Zl) 5-December-2022

Q.
o ; A

4 4

e LT

Sampling Date

=)
I

Tested Ry

Annroved By

(Nittayaporn Y alzzw;d]
Laboratory Techitician Laboratory/Technical Manager

WUNIoN 1-123-n-4210

mmﬁﬂg& 0001
o
N

Page 1 of 3

The Results shown in this test report refer only to the sample(s) tested unless otherwise stated
This Test Report cannot be reproduced. except in full, without permission of company.

N

INTERNATIONAL TESTING SERVICE CO., LTD.
Head Office 1213/388 Soi Ladpraw 94 (Panjamitr), Ladpraw Rd.,
Phlabphla, Wangthonglang, Bangkok 10310
Tel. 02-359-2093 Fax. 02-539-20096
E-mail; salef@itest-lab.com website; www.itest-lab.com

m o e ]
ﬁa!ﬂﬂuﬂmi'}lﬂi li.‘lfilaﬂiili’lllmﬂﬁﬂlii!IJi!‘iiFT‘iNl“Qﬂﬂ‘]}iﬂﬁH IUNIIou 3-123

TEST REPORT

Test Report No., R-T-2212-103 Issue Date:  15-Decem

Test Results 1 (Total Threshold Limit Concentration (1 1TLC))

ber-2022

)
Standdxds

S’

Test Item(s) | Method Unit | LOQ Results );,
Arsenic | Digestion, ICP Method ®*31 | mg/kg| 1.00 <1.00 5000,
Cadmium Digestion, ICP Method *** [mg/kg| 1.00 <1.00 SO0\ Y

Chromium (V1) Alkaline Digestion, me/kg| 1.00 <1.00

Colorimetric Method ! \

\2@9

" Chromium (111)

Digestion, ICP Method, mg 1:00 396 @
Alkaline Digestion, N Q
Colorimetric Method \Q O\

1 J ©
& Caleulate B4361 | (A

LS

2,500

\ )

Lead Digestion, ICP Method P24 ) Imgrkg| 100, <1.00 1.000
Mereury Digestion, ICP Method®& P |mgkg| 106N " <1.00 20
| Nickel Digestion, [CP Methéd ™51 |mg/Ki| 000 191 2.000
| Zine Digestion. 1CP Meded P*T [mg/kgh F00 106 5.000
| pH | Electrometsic Method ) 2'9 A9 - 7.52 -

SIN) :

The Results shown in this test report refer only to the sample(s) tested unless otherwise stated
This Test Report cannot be reproduced. except in full, without permission of company.




INTERNATIONAL TESTING SERVICE CO., LTD.
Head Office 1213/388 Soi Ladpraw 94 (Panjamitr), Ladpraw Rd..
Phlabphla, Wangthonglang, Bangkok 10310
Tel. 02-559-2095 Fax. 02-359-2096
E-mail: galef@itest-lab.com website: www.itest-lab.com
faalfiRmsins istonviimaiosiunsafssugamuns nunesbon 1-123

TEST REPORT
Test Report No. R-T-2212-103 Issue Date:  15-December-2022
Test Results 2 (Soluble Threshold Limit Concentration (STLC)) ) \
Test Item(s) Method Unit | LOQ | Results Snan&@¥
Arsenic Wasle Extraction, Digestion, ICP Method " | mg/L | .05 <0.05 500,
Cadmium | Waste Exteaction, Digestion, ICP Method 1129 mgfl_. (.05 <0.05 N\ ]‘U\
i Chromium (V) Waste Extraction, ('?lunmctric Method ' | mg/L | 0.05 <0.05 O\\&
Chromium (111 o ot Canetn. | L Q0S| 005 [NoS
Lead Waste Extraction, Digestion, 1CP Method /') m 0/ \[]I)S MQ\\ 5.0
Mercury Waste Extraction, Digestion, ICP Method 11271 m£ 0.05 qﬂ‘éﬁ N© 0.2
N];-;E.]_ - Waste Extractivn. Digestion. ICP Method "-’-‘n)m\gf[‘ 0.05 %{jbs\ 20
Zinc Waste Extraction, Digestion, ICP \Ic1hmm\qﬂ 0.05 | "eD.05 250
Remark:
Method ¢ [1] 092 31 ngan e 3 BEIANIE 11gAT NG 6 WL 2548 Iinl ny omﬁmnqhﬂ U, L NN L 25 00 10 2540 WA 123 Aoufn 1
12} United Saates Environmsental Protection Apency. Test Meibe ~d‘ of E\'u. d Waste Physical Chemical Mghold, SW-844, 1997,
{3) Unised Siates Erviranmental Protection Agency. Acid Digesti 5, Shudge, Soil and Dils & ?‘%ﬂ{ 30508, 1996,
4] Unized States Envisenmental Proteciion Agency. Alkaline Q Hexavalent Chi H% o IDG0A, 1904
[5] Urnted Staies Envirenmental Prodection .-\gnm Q‘ﬂ:]'hm -Optical Emlﬁ@& metry. SW-E46 Method 601013, 2013
(6] Ursted Stares Environmenial Preection Agency. Cl |, Hexavalent { Cotorimetric: MI Riethod TI96A, 1002,
[7] United States Environmental Protection Ag il Waste pl L SW-B46 Mg IQ@J. i
LG Lt (-(Ul.-.nmlahou{lﬁmnlﬁ'lqnm r| §ill o 16
Sanndasd . nit |:1'||r,l-'|-1"|||nnu.di:n . LR EITRIN ] I n Qn“nmq'hllmlﬁ |I'IIf|i|~1|lIIII|\HI 25 nvIn 2539 mnl 123 wowmmay 111,
T T T * sl ok I%{O REPORT s s o b 58 & $obsdobodolols f84

%?f

The Results shown in this test report refer only to the sample(s) tested unless otherwise's
This Test Report cannot be reproduced, except in full, without permission of company.




