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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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i8> Patrol /Production/CP&SSP SECTION

InDorRAMA

Connected Worker Patrol Report

FIELD Stripping and Incinneration LOG SHEET (PRO-F051)

CP CAPACITY: MTD

3410-P01

3410-P02

3410-K01

3410-K02

3410-V01

Incinnreation

Equipment 00:00 - 03:00 03:00 - 06:00 06:00 - 09:00 09:00 - 12:00 12:00 - 15:00 15:00 - 18:00 18:00 - 21:00 21:00 - 00:00
3410-P01 P1 10 -28 out BAR 7-10 - - - - 0 - - -
EVALUATE Ok / Not Ok Ok Ok Ok Ok Ok Ok Ok Ok

3410-P02 PI 10-29 out BAR 7-10
EVALUATE Ok / Not Ok Ok Ok Ok Ok Ok Ok Ok Ok
inverter IN (BAR) 2-3 - - - 2 2 2 2 -
P107 - 10 Hz 30-50 32 32 32 32 32 32 32 32
3410-K01 Current AMP 63 63 63 61 61 60 58 61
P oil bar 0 0 0 0 0 0 0 0
P- suction -10-0 -0.5 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.7
EVALUATE Ok / Not Ok Ok Ok Ok Ok Ok Ok Ok Ok
2410-K02 P oil bar 0 0 0 0 0 0 0 0
P- suction -10-0 0 0 0 0 0 0 0 0
EVALUATE Ok / Not Ok Ok Ok Ok Ok Ok Ok Ok Ok
3410-V01 FT10-51 m3/hr 20-40 25 25 25 18 19 20 20 26
Pi10-26 bar -10-1 0.2 0.2 0.2 0 0 0 0 0.1
EVALUATE Ok / Not Ok Ok Ok Ok Ok Ok Ok Ok Ok
G 100 % 86 86 86 81 81 62 62 62
FIT 100 Nm*/h 9999 9999 9999 0 0 0 0 6272
TT 100 oC 52.2 52 53 56 56 61 61 60
TIC 110 oC 228.1 217 220 209 226 253 224 223
Incinnreation TICAH 101 oC 239.9 230 229 227 235 256 254 251
TICAHL 121 oC 430.8 424 421 422 426 466 532 514
PDT 130 mbar 1 11 0.9 1 1.2 18 13 1
TT 140 oC 259.9 255 246 251 252 352 338 334
RV 110 % 98 100 100 91 43 0 0 0
EVALUATE Ok / Not Ok Ok Ok Ok Ok Ok Ok Ok Ok

MORNING SHIFT

OPERATOR :
SUPERVISOR :

NIGHT SHIFT

OPERATOR :
SUPERVISOR :
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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-M6-1 Fuel rotary feeder Chain B Tension ™
HC-M6-2 Fuel rotary feeder Gear box B Replace oil 6M
HC-M6-2 Fuel rotary feeder Bearing Regrease 6M
HC-M6-2 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 Y
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 Oil B Replace oil 6M
HC-M1-2 Circulation pump Coupling B Inspection ™
HC-M1-2 Circulation pump Oil B Replace oil 6M
HC-M1-3 Circulation pump Coupling B Inspection ™
HC-M1-3 Circulation pump Oil B Replace oil 6M
HC-M10 SA Fan Coupling B Inspection ™
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 Y
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 ™
HC-M7 Rotary valve APH 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 ™
HB-1-01B Fuel conveyor Belt cover B Condition ™
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 Qil 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 ™
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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 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
HB-1-01B Gear box pusher Bushing Arm B Replace 5Y
HB-1-01B Gear box grate stage 1 Qil 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 Qil 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
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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 ™
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
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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 ™
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 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 Qil B Replace 6M
IDF-1-01A  |Blower Coupling B Inspection Y
IDF-1-01A  |Blower Overhaul B Overhaul 5Y
FDF-1-01A  |Blower Oil B Replace 6M
FDF-1-01A  |Blower Coupling B Inspection ™
FDF-1-01A  [Blower Overhaul B Overhaul 5Y
IDF-1-01B Blower Oil B Replace 6M
IDF-1-01B Blower Coupling B Inspection ™
IDF-1-01B  |Blower Overhaul B Overhaul 5Y
FDF-1-01B  |Blower Oil 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
ESP01-X01 |ESP Bearing B Regease  |Shell Alvanai R3 12.59 6M
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ESP01-X01 |ESP Chain B Tension ™M
ESP01-X01 |ESP Chain B Regease Shell alvanai ™
ESP01-X01 |ESP Chain B Replace 5Y
ESP0O1-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 ™M
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 12.59 6M
ESP02-X01 |ESP Chain B Tension ™M
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 12.59 6M
ESP02-X02 |ESP Chain B Tension 1™
ESP02-X02 |ESP Chain B Regease Shell alvanai ™
ESP02-X02 |ESP Chain B Replace 5Y
ESP02-X02 |ESP Sprocket B Replace 5Y
Prepared By @......ccovveiiiinin Checked By .oovoiiiiiiiice, Approved By ©....oi
Date ... VAT T Date ... TP oo Date e [ o
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agihfBinamsliin i 2567

H a ¢
maafFainamsliih sraaeu unsan - Jgineu 2567 (@nuANNAS)

um un3Inau UM w’lﬁ; TREFY LUHIU NHENIAY ﬁquwu
1 274.00 216.00 215.00 189.00 229.00 232.00
2 216.00 213.00 164.00 228.00 209.00 257.00
3 206.00 179.00 160.00 244.00 236.00 193.00
4 238.00 181.00 183.00 166.00 170.00 226.00
5 219.00 185.00 207.00 178.00 233.00 219.00
6 252.00 189.00 238.00 189.00 182.00 202.00
7 163.00 184.00 189.00 194.00 182.00 257.00
8 206.00 222.00 144.00 277.00 168.00 220.00
9 263.00 197.00 158.00 177.00 193.00 204.00
10 212.00 203.00 155.00 182.00 112.00 179.00
11 172.00 190.00 165.00 143.00 120.00 238.00
12 209.00 146.00 148.00 137.00 177.00 262.00
13 203.00 182.00 160.00 142.00 200.00 201.00
14 169.00 243.00 199.00 179.00 222.00 180.00
15 182.00 236.00 160.00 144.00 178.00 234.00
16 182.00 149.00 134.00 137.00 165.00 153.00
17 212.00 175.00 159.00 173.00 181.00 170.00
18 198.00 201.00 236.00 190.00 129.00 189.00
19 166.00 169.00 200.00 204.00 145.00 209.00
20 212.00 181.00 147.00 262.00 170.00 161.00
21 234.00 163.00 188.00 163.00 205.00 180.00
22 224.00 204.00 172.00 230.00 146.00 174.00
23 197.00 202.00 132.00 163.00 148.00 220.00
24 208.00 198.00 155.00 156.00 169.00 203.00
25 257.00 169.00 168.00 129.00 154.00 221.00
26 206.00 225.00 213.00 191.00 248.00 232.00
27 193.00 205.00 245.00 216.00 225.00 150.00
28 147.00 160.00 211.00 178.00 238.00 216.00
29 220.00 153.00 202.00 245.00 227.00 133.00
30 168.00 0.00 184.00 202.00 237.00 225.00
31 166.00 0.00 133.00 0.00 218.00 0.00
3 6,374.00 5,520.00 5,524.00 5,608.00 5,816.00 6,140.00
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um un3Inau UM w’lﬁ; TREFY LUHIU NHENIAY ﬁquwu
1 187.40 184.64 180.02 192.37 178.47 200.35
2 180.20 192.20 180.20 195.30 190.64 200.35
3 180.20 192.02 176.60 195.30 190.64 198.23
4 180.73 192.20 176.42 194.77 183.62 198.76
5 180.73 192.55 187.40 180.37 185.21 198.94
6 180.55 192.02 187.40 181.08 185.21 199.64
7 187.93 179.32 199.40 180.37 196.86 187.64
8 202.93 179.84 200.28 187.22 199.40 199.64
9 199.93 176.07 199.40 190.82 198.87 199.82
10 207.30 176.42 187.22 190.64 198.87 198.41
11 207.48 189.83 183.80 190.64 187.22 211.64
12 195.66 176.24 183.80 190.64 186.87 205.82
13 188.10 176.07 183.97 190.47 187.40 203.88
14 200.10 176.77 183.80 190.82 202.82 204.76
15 201.52 176.36 183.61 190.47 214.29 203.88
16 200.10 188.60 187.57 178.82 203.17 203.17
17 200.28 188.42 183.80 178.82 203.53 200.35
18 199.93 188.24 199.22 171.44 202.12 198.41
19 199.93 176.42 199.57 171.80 204.23 198.06
20 202.40 176.60 198.52 171.09 204.06 204.90
21 200.81 176.60 199.04 171.62 204.59 204.73
22 206.95 176.60 187.22 171.27 204.23 204.90
23 206.24 176.42 183.44 171.62 212.28 191.84
24 206.24 176.60 183.27 173.03 212.81 191.67
25 207.30 176.42 183.27 171.44 198.59 191.84
26 206.60 176.60 183.62 171.27 186.94 185.00
27 206.60 176.60 188.10 167.88 199.12 191.67
28 194.24 176.07 199.57 167.00 199.29 210.87
29 206.24 177.13 199.57 166.47 198.76 230.24
30 206.24 0.00 193.79 166.64 201.76 218.24
31 195.78 0.00 192.55 0.00 199.82 0.00
33U 6,126.64 5,259.87 5,855.44 5,411.54 6,121.68 6,037.69
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Flow 1 2 | Bio
Date Parameter Time (m?/hr) CP Sump Fac. Af Iiﬂ Af I]; Af /:: Af Ifi S Ai 121"“ ‘i IZZ'“’ Ai I?:ﬂ ‘i Ii“ =500 =200 Final pond F::::I‘:ty Remark
Mon : 01-Jan-24 Level 8:00 AM CP sump :
Flow 8:00 AM 7
MLSS 5:00 AM
cop 5:00 AM 1,958 631 45 44 8 56 a1 |Rerationsatge1:
sv3o 8:00 AM
svi 8:00 AM
pH 9:00 AM 49 7.1 75 | 75 | 76 | 76 7.6 79 | 79 | 80 | 80 8 8.1 9.9
1:00 PM
5:00 PM 47 7.0 74 | 74 | 75 | 75 76 78 | 77 | 77 | 718 7.8 7.9 9.9 Clarifier 1.:
9:00 PM 47 7.0 74 | 74 | 75 | 75 7.5 77 | 78 | 78 | 719 7.8 7.9 9.9
1:00 AM 48 7.5 75 | 75 | 76 | 76 7.6 78 | 79 | 79 | 79 7.8 7.9 9.9
5:00 AM 49 7.3 75 | 75 75 | 76 7.6 78 | 78 | 79 7.9 7.8 7.9 9.9 Aeration satge 2 :
avg. 48 72 75 | 725 | 725 | 76 76 78 | 78 | 79 | 79 78 79 29
po 9:00 AM 4 27 | 33 | 48 46 | 46 | 62 | 48
5:00 PM 38 | 24 | 31 | 46 41 | 42 | 47 | a5
9:00 PM a1 | 21 | 29 | a4 49 5 58 | 46 Clarifier 2.:
5:00 AM 37 | 22 | 28 4 5 58 | 61 | 48
DO avg. 51 | 41 | 45 | 55 57 | 59 | 64 | 58
9:00 AM 34.9 32.9 307 | 317 | 319 | 319 30.9 | 305 | 303 | 319 29.1 28.1 Bio contact :
5:00 PM 35.2 34 | 316 | 328 28 | 327 315 | 310 | 308 | 306 30.1 29.1
9:00 PM 35.4 33 | 314 | 322 | 28 | 326 316 | 314 | 311 | 308 303 30.2
5:00 AM 35.6 33.1 312 | 318 | 324 | 3.2 31.6 | 312 | 308 | 304 29.9 29.2 Emer / Final :
Temp. avg. 353 331 | 312 | 321 | 35 | 324 314 | 310 | 08 | 309 299 292
112
Fiow 1 2 | Bio
pate parameter e | ™™ | ogume | rac Aflllﬁ Af/lz“ Af,f Af,}: <1,300 Ai,zlm Ai/zzm Ai,z;ﬂ Ai,im 00| <200 | Factory Remark
Wed : 31-Jan-24 Level 8:00 AM CP sump :
Flow 8:00 AM 7.5
MLSs 5:00 AM
cop 5:00 AM 1,270 695 36 35 27 50 34 [Aerationsatgel:
sv3o 8:00 AM 800 450
svi 8:00 AM
pH 9:00 AM 46 7.1 77 | 77 | 79 | 78 7.8 8 81 | 82 | 83 8.3 8.2 9.9
1:00 PM 46 7.2 76 | 77 | 78 | 78 7.8 80 | 81 | 82 | 83 8.3 8.2 9.9
5:00 PM 48 72 76 | 76 | 78 | 77 78 8 80 | 82 | 83 83 8.1 99 Clarifier 1:
9:00 PM 52 7.0 76 | 76 | 78 | 79 80 8 81 | 83 | 84 8.4 8.4 10.1
1:00 AM 49 7.2 76 | 76 | 78 | 79 7.9 8 81 | 83 | 84 8.4 8.4 10.1
5:00 AM 4.9 7.1 75 | 76 | 78 | 79 7.9 8 8.1 83 | 84 8.4 8.4 10.0 Aeration satge 2 :
pH avg.
po 9:00 AM 51 | 55 | 61 | 66 64 | 61 | 68 | 73
5:00 PM 55 | 56 | 61 | 63 48 | 53 | 62 | 67
9:00 PM 54 | 56 6 65 48 | 53 | 63 | 69 Clarifier 2 :
5:00 AM 57 | 55 | 61 | 67 48 | 54 | 63 | 72
DO avg.
9:00 AM 36.8 336 324 | 328 | 326 | 325 314 | 310 | 308 | 304 301 2.2 Bio contact :
5:00 PM 36.2 338 | 334 | 338 | 342 | 341 28 | 326 | 24 | 322 30.8 30.4
9:00 PM 35.6 32 | 337 | 336 332 | 330 319 | 314 | 310 | 307 29.0 2.1
5:00 AM 35.4 330 | 35 | 333 | 330 | 327 3.6 | 312 | 307 | 304 286 285 Emer / Final :
Temp. avg.
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Flow 1 2 | Bio
Date Parameter Time (m?/hr) CP Sump Fac. Af Iiﬂ Af I]; Af /:: Af Ifi S Ai 121"“ ‘i IZZ'“’ Ai I?:ﬂ ‘i Ii“ =500 =200 Final pond F::::I‘:ty Remark
Thu : 01-Feb-24 Level 8:00 AM CP sump :
Flow 8:00 AM 7.5
MLSS 5:00 AM
cop 5:00 AM 1,483 550 31 23 33 56 14 |Aeration satge 1:
sv3o 8:00 AM
svi 8:00 AM
pH 9:00 AM 44 7.0 75 | 76 | 78 | 78 7.9 8 81 | 83 | 84 8.3 8.3 9.9
1:00 PM 48 7.2 75 | 76 | 78 | 78 7.9 81 | 81 | 82 | 83 8.3 8.2 9.9
5:00 PM 52 7.1 76 | 76 | 78 | 78 7.8 8 81 | 82 | 83 8.3 8.2 9.9 Clarifier 1.:
9:00 PM 45 7.2 76 | 76 | 78 | 78 7.8 8 80 | 82 | 84 8.3 8.4 9.9
1:00 AM 57 7.0 76 | 76 | 78 | 78 7.8 8 80 | 82 | 84 8.4 8.4 9.9
5:00 AM 52 7.1 75 | 76 | 78 | 78 7.8 8 80 | 82 | 84 8.4 8.4 9.9 Aeration satge 2 :
avg.
po 9:00 AM 59 | 56 | 61 | 65 50 | 53 | 66 | 71
5:00 PM 62 | 56 | 61 | 65 5 46 | 63 7
9:00 PM 59 | 55 | 61 | 66 49 | 52 | 64 | 69 Clarifier 2.:
5:00 AM 62 | 57 | 63 7 49 | 55 | 65 | 72
DO avg.
9:00 AM 36.6 33.8 314 | 328 | 326 | 325 314 | 312 | 309 | 306 30.1 28.8 Bio contact :
5:00 PM 36.4 36 | 22 | 328 | 26 | 324 312 | 308 | 306 | 302 30.2 30.4
9:00 PM 35.8 32 | 34 | 336 | 3B | 328 314 | 340 | 307 | 304 29.8 29.6
5:00 AM 35.6 33.0 333 | 335 | 328 | 325 31.2 | 308 | 306 | 302 29.6 29.3 Emer / Final :
Temp. avg.
312
Fiow 1 2 | Bio
pate parameter me | @M g | r Aflllﬁ Af,l: Af,;“ Af,f‘ <1,300 Ai,zlm Ai/zzm Ai,z;ﬂ Ai,im 00| <200 | Factory Remark
Thu : 20-Feb-24 Level 8:00 AM CP sump :
Flow 8:00 AM 7
MLSs 5:00 AM
cop 5:00 AM 1812 554 2 20 30 21 36 |Aerationsatgel:
sv3o 8:00 AM 850 600
svi 8:00 AM
pH 9:00 AM 49 6.9 72 | 73 | 74 | 74 7.4 76 | 76 | 77 | 77 7.8 7.9 8.2
1:00 PM 49 69 72 | 73 | 74 | 74 7.4 76 | 76 | 77 | 77 7.8 7.9 8.2
5:00 PM 54 6.6 721 | 72 | 72 | 72 7.1 76 | 77 | 78 | 78 7.8 8.0 8.1 Clarifier 1:
9:00 PM 45 6.6 70 | 74 72 | 72 7.1 76 | 77 | 78 | 78 7.9 8.0 7.4
1:00 AM 45 65 7 70 | 72 | 72 7.1 76 | 77 | 77 | 718 7.9 7.9 7.4
5:00 AM 4.4 6.4 69 | 70 72 | 72 7.0 76 | 77 | 77 | 78 7.9 7.9 7.5 Aeration satge 2 :
pH avg.
po 9:00 AM 58 | 66 | 67 7 4.0 6 6.8 7
5:00 PM 58 | 65 | 64 | 71 57 | 67 | 63 | 66
9:00 PM 55 6 44 | 64 49 | 54 | 66 | 72 Clarifier 2 :
5:00 AM 55 | 63 | 46 | 68 48 | 56 | 65 | 71
DO avg.
9:00 AM 36.5 36.0 35.0 | 346 | 342 | 337 319 | 317 | 313 | 310 30.0 2.7 Bio contact :
5:00 PM 36.9 358 | 349 | 347 | 345 | 341 317 | 314 | 312 | 311 304 30.9
9:00 PM 36.8 338 | 332 | 338 | 336 | 335 26 | 322 | 319 | 316 303 30.4
5:00 AM 36.6 33.6 24 | B2 | 328 | 26 318 | 316 | 314 | 312 2.8 28.8 Emer / Final :
Temp. avg.
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Flow 1 2 | Bio
Date Parameter Time (m?/hr) CP Sump Fac. Af Iiﬂ Af I]; Af /:: Af Ifi S Ai 121"“ ‘i IZZ'“’ Ai I?:ﬂ ‘i Ii“ =500 =200 Final pond F::::I‘:ty Remark
Level 8:00 AM CP sump :
Flow 8:00 AM 7
MLSS 5:00 AM
cop 5:00 AM 2,014 285 a1 2 38 51 3 |Rerationsatge1:
sv3o 8:00 AM 750 340
svi 8:00 AM
pH 9:00 AM 52 62 70 | 70 7 7.1 7.0 72 | 74 | 77 | 79 8 7.8 7.3
1:00 PM 7.6 6.1 69 | 70 | 70 | 74 7.0 72 | 73 | 77 | 719 8.0 7.8 7.3
5:00 PM 8.0 6.1 69 | 70 7 7.1 7.0 72 | 73 | 77 | 79 8 7.8 7.3 Clarifier 1.:
9:00 PM 7.8 54 70 | 70 7 7.1 7.0 72 | 72 | 76 | 78 7.9 7.8 7.4
1:00 AM 8.2 5.8 69 | 70 7 7.1 7.0 72 | 72 | 76 | 78 7.9 7.8 7.4
5:00 AM 7.9 5.5 69 | 70 7 7.1 6.9 7.2 72 | 76 | 77 7.9 7.8 7.4 Aeration satge 2 :
avg.
po 9:00 AM 5 58 | 42 | 58 19 | 41 | 61 | 68
5:00 PM 38 | 53 | 41 | 58 18 | 27 | 61 | 69
9:00 PM 36 | 57 | 44 6 14 | 29 | 56 | 64 Clarifier 2.:
5:00 AM 34 | 53 | 42 | 58 16 | 23 | 53 6
DO avg.
9:00 AM 36.8 34.7 343 | 341 | 338 | 336 326 | 321 | 318 | 315 29.4 29.6 Bio contact :
5:00 PM 36.7 345 | 343 | 342 | 339 | 337 26 | 322 | 317 | 314 303 30.6
9:00 PM 36.8 337 | 34 | 335 | 330 | 331 25 | 322 | 311 | 318 29.6 29.4
5:00 AM 36.3 33.8 332 | 334 | 329 | 328 322 | 319 | 318 | 314 29.2 28.8 Emer / Final :
Temp. avg.
5/12
Fiow 1 2 | Bio
pate parameter me | @M g | r Aflllﬁ Af,l: Af,f Af,f‘ <1,300 Ai/zlm Ai/zz"d Ai,z;ﬂ Ai,im 00| <200 | Factory Remark
Sun : 31-Mar-24 Level 8:00 AM CP sump :
Flow 8:00 AM 7.5
MLSs 5:00 AM
cop 5:00 AM 1,413 689 36 34 47 69 29 [Aeration satge1:
sv3o 8:00 AM 700 500
svi 8:00 AM
pH 9:00 AM 44 6.8 73 | 73 | 73 | 74 7.4 79 | 79 | 79 | 79 7.9 7.9 8.5
1:00 PM 48 68 73 | 73 | 74 | 74 7.4 79 | 79 | 79 | 80 7.9 7.9 8.5
5:00 PM 4.9 6.8 73 72 73 7.4 7.4 7.8 7.9 7.9 8.0 8 7.9 85 Clarifier 1:
9:00 PM 48 68 74 | 74 | 74 | 75 7.5 78 | 79 | 79 | 79 8 7.9 8.6
1:00 AM 49 68 74 | 74 | 75 | 75 7.5 78 | 79 | 79 | 79 8 7.9 86
5:00 AM 5.1 6.7 74 | 74 | 75 | 75 7.5 78 | 79 | 79 | 79 8 7.9 8.6 Aeration satge 2 :
pH avg.
po 9:00 AM 67 | 74 | 69 7 70 | 68 | 67 | 72
5:00 PM 67 | 68 7 7.1 71 | 68 | 69 7
9:00 PM 69 7 61 | 73 76 | 66 | 69 | 72 Clarifier 2 :
5:00 AM 65 | 66 | 55 | 67 68 | 66 | 66 | 66
DO avg.
9:00 AM 36.8 344 352 | 358 | 354 | 351 338 | 335 | 333 | 332 308 312 Bio contact :
5:00 PM 37.4 358 | 354 | 362 | 358 | 356 342 | 339 | 336 | 335 317 316
9:00 PM 36.9 356 | 352 | 358 | 354 | 354 38 | 334 | 335 | 333 30.6 30.5
5:00 AM 36.5 354 | 350 | 356 | 352 | 3.1 35 | 334 332 | 331 30.4 30.3 Emer / Final :
Temp. avg.
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Flow 1 2 | Bio
Date Parameter Time (m?/hr) CP Sump Fac. Af Iiﬂ Af I]; Af /:: Af Ifi S Ai 121"“ ‘i IZZ'“’ Ai I?:ﬂ ‘i Ii“ =500 =200 Final pond F::::I‘:ty Remark
Mon : 01-Apr-24 Level 8:00 AM CP sump :
Flow 8:00 AM 7.5
MLSS 5:00 AM
cop 5:00 AM 1,5% 720 45 52 58 82 9 |Rerationsatge1:
sv3o 8:00 AM 800 500
svi 8:00 AM
pH 9:00 AM 49 6.6 74 | 74 | 75 | 75 7.5 78 | 79 | 79 | 79 8 8.0 8.6
1:00 PM 49 6.6 74 | 74 | 75 | 75 7.5 78 | 79 | 79 | 79 8.0 8.0 8.6
5:00 PM 48 65 74 | 74 | 75 | 75 75 78 | 79 | 79 | 79 8 8.0 86 Clarifier 1.:
9:00 PM 43 6.8 74 | 74 | 74 | 75 7.5 78 | 79 | 79 | 79 8 8.0 8.6
1:00 AM 4.2 6.8 74 | 74 | 74 | 75 7.5 78 | 79 | 79 | 79 8 8.0 8.6
5:00 AM 42 67 74 | 74 | 74 | 75 7.5 78 | 79 | 79 7.9 8 8.0 8.6 Aeration satge 2 :
avg.
po 9:00 AM 71 | 68 | 72 | 69 69 | 71 7 7
5:00 PM 7 66 | 74 | 69 71 | 68 | 71 | 76
9:00 PM 67 | 67 | 59 7 71 | 65 | 68 7 Clarifier 2.:
5:00 AM 66 | 64 | 57 | 65 69 | 59 | 69 | 64
DO avg.
9:00 AM 36.4 35.9 340 | 336 | 332 | 330 320 | 317 | 314 | 312 29.9 29.4 Bio contact :
5:00 PM 36.9 367 | 33 | 364 362 | 358 342 | 338 | 35 | 332 30.8 30.4
9:00 PM 36.4 364 | 362 | 364 361 | 358 340 | 337 | 34 | 330 304 30.0
5:00 AM 36.2 36.2 3.0 | 361 | 358 | 354 338 | 335 | 332 | 328 30.2 29.8 Emer / Final :
Temp. avg.
7112
Fiow 1 2 | Bio
pate parameter e | ™™ | ogume | rac Aflllﬁ Af,l: Af,;“ Af,}: <1,300 Ai,zlm Ai/zzm Ai,z;ﬂ Ai,im 00| <200 | Factory Remark
Tue : 30-Apr-24 Level 8:00 AM CP sump :
Flow 8:00 AM 6
MLSs 5:00 AM
cop 5:00 AM 2,582 856 60 49 2 35 o1 [Rerationsatgel:
sv3o 8:00 AM
svi 8:00 AM
pH 9:00 AM 6.0 7.4 77 | 77 | 77 | 77 7.8 78 | 78 | 80 | 80 8 8.0 8.9
1:00 PM 58 7.2 76 | 76 | 77 | 77 7.8 78 | 78 | 80 | 80 8 8.0 8.9
5:00 PM 55 71 75 | 76 | 77 | 77 78 78 | 78 | 80 | 80 8 8.0 89 Clarifier 1:
9:00 PM 48 68 76 | 76 | 77 | 77 7.8 78 | 79 | 80 | 80 8 8.1 9.9
1:00 AM 5.1 6.6 725 | 75 | 77 | 77 7.7 78 | 78 | 79 | 80 8 8.0 9.9
5:00 AM 5.1 6.2 76 | 76 | 77 | 77 7.7 78 | 78 | 79 | 80 8 8.0 9.9 Aeration satge 2 :
pH avg.
po 9:00 AM 54 | 56 | 42 | 69 67 | 67 | 67 | 65
5:00 PM 51| 51 | 37 6 6 59 | 59 | 55
9:00 PM 59 | 56 | 41 7 69 | 69 | 69 6 Clarifier 2 :
5:00 AM 59 | 54 | 42 | 69 68 | 67 | 69 | 63
DO avg.
9:00 AM 7.8 364 359 | 358 | 359 | 359 353 | 354 | 356 | 356 308 309 Bio contact :
5:00 PM 37.5 362 | 352 | 356 | 354 | 352 354 | 350 | 350 | 352 304 30.5
9:00 PM 38.2 358 | 354 | 364 | 361 | 356 344 | 341 | 338 | 334 30.2 2.8
5:00 AM 37.6 354 | 352 | 362 | 358 | 356 341 | 338 | 334 332 30.1 2.4 Emer / Final :
Temp. avg.
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Flow 1 2 | Bio
Date Parameter Time (m?/hr) CP Sump Fac. Af Iiﬂ Af I]; Af /:: Af Ifi S Ai 121"“ ‘i IZZ'“’ Ai I?:ﬂ ‘i Ii“ =500 =200 Final pond F::::I‘:ty Remark
Wed : 01-May-24 Level 8:00 AM CP sump :
Flow 8:00 AM 6.5
MLSS 5:00 AM
cop 5:00 AM 1,381 613 2 2 30 27 15 |Aeration satge 1:
sv3o 8:00 AM
svi 8:00 AM
pH 9:00 AM 5.0 67 76 | 76 | 77 | 77 7.7 78 | 78 | 79 | 79 7.9 8.0 9.5
1:00 PM 5.0 6.7 76 | 76 | 77 | 77 7.7 78 | 78 | 79 | 79 7.9 8.0 95
5:00 PM 49 6.7 75 | 76 77 | 77 7.7 78 | 78 | 79 | 79 7.9 8.0 95 Clarifier 1.:
9:00 PM 49 6.4 75 | 75 | 77 | 77 7.7 78 | 78 | 79 | 80 8 8.0 95
1:00 AM 5.2 6.4 75 | 75 | 77 | 77 7.8 77 | 78 | 79 | 80 8 8.0 95
5:00 AM 48 62 75 | 75 727 | 77 7.7 77 | 77 | 79 | 80 8 8.0 9.5 Aeration satge 2 :
avg.
po 9:00 AM 63 | 61 | 45 7 74 | 71 | 71 | 68
5:00 PM 63 | 59 | 42 | 67 69 | 69 | 69 | 65
9:00 PM 59 | 52 | 42 | 69 69 | 68 | 69 | 63 Clarifier 2.:
5:00 AM 63 | 58 | 43 | 68 68 | 69 | 68 | 64
DO avg.
9:00 AM 38.1 36.9 3.8 | 368 | 367 | 368 354 | 352 | 356 | 35.1 315 314 Bio contact :
5:00 PM 37.9 368 | 367 | 366 | 365 | 364 352 | 353 | 351 | 3.1 31.0 30.9
9:00 PM 37.6 358 | 356 | 364 | 362 | 358 344 | 341 | 38 | 336 30.6 30.2
5:00 AM 37.8 35.6 354 | 362 | 358 | 356 341 | 338 | 336 | 332 30.2 20.4 Emer / Final :
Temp. avg.
912
Fiow 1 2 | Bio
pate parameter me | @M g | r Aflllﬁ Af,l: Af,;“ Af,f‘ <1,300 Ai,zlm Ai/zzm Ai,z;ﬂ Ai,im 00| <200 | Factory Remark
Level 8:00 AM CP sump :
Flow 8:00 AM 8
MLSs 5:00 AM
cop 5:00 AM 2,001 912 59 48 23 45 41 |Reration satge1:
sv3o 8:00 AM
svi 8:00 AM
pH 9:00 AM 55 6.9 72 | 73 | 73 | 75 7.7 78 | 78 | 77 | 77 7.8 7.4 8.5
1:00 PM 54 7.0 73 | 74 | 73 | 75 7.7 78 | 77 | 77 | 718 7.8 7.4 8.5
5:00 PM 53 7.0 73 | 72 | 73 | 75 7.7 77 | 78 | 78 | 77 7.8 7.4 8.5 Clarifier 1:
9:00 PM 5.1 69 71 | 72 | 73 | 75 7.7 77 | 78 | 78 | 77 7.8 7.4 8.5
1:00 AM 5.1 69 721 | 72 | 73 | 75 7.7 77 | 78 | 78 | 77 7.8 7.4 8.5
5:00 AM 5.0 6.9 7.1 7.2 73 | 75 7.7 77 | 78 | 78 | 77 7.8 7.4 8.5 Aeration satge 2 :
pH avg.
po 9:00 AM 09 | 10 | 45 6 62 | 63 | 65 7
5:00 PM 1 08 | 41 | 56 55 | 57 | 62 | 67
9:00 PM 07 | 09 | 51 | 58 65 | 64 | 67 | 72 Clarifier 2 :
5:00 AM 1 11| 52 | 57 63 | 62 | 64 | 69
DO avg.
9:00 AM 7.8 353 344 | 348 | 355 | 359 355 | 351 | 347 | 346 303 25 Bio contact :
5:00 PM 37.2 344 | 347 | 349 | 353 | 358 353 | 350 | 349 | 347 313 30.8
9:00 PM 36.9 360 | 352 | 353 | 351 | 352 349 | 348 | 348 | 347 29.8 2.6
5:00 AM 36.9 35.9 350 | 351 | 351 | 350 346 | 348 | 347 | 346 2.6 2.2 Emer / Final :
Temp. avg.
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Flow 1 2 | Bio
Date Parameter Time (m?/hr) CP Sump Fac. Af Iiﬂ Af I]; Af /:: Af Ifi S Ai 121"“ ‘i IZZ'“’ Ai I?:ﬂ ‘i Ii“ =500 =200 Final pond F::::I‘:ty Remark
sat: 01-Jun-24 Level 8:00 AM CP sump :
Flow 8:00 AM 8
MLSS 5:00 AM
cop 5:00 AM 1,858 605 35 2% 28 33 0  |Rerationsatge1:
sv3o 8:00 AM 650 200
svi 8:00 AM
pH 9:00 AM 55 65 72 | 72 | 73 | 74 7.7 77 | 76 | 78 | 76 7.7 7.4 8.5
1:00 PM 5.2 6.9 73 | 72 | 72 | 75 7.7 77 | 78 | 77 | 77 7.8 7.5 8.5
5:00 PM 53 7.1 73 | 72 72 | 76 7.7 727 | 78 | 77 | 718 7.8 7.4 85 Clarifier 1.:
9:00 PM 58 7.2 69 | 69 | 71 | 74 7.2 74 | 74 | 74 | 74 7.4 7.4 8.8
1:00 AM 5.7 7.0 69 | 69 | 71 | 74 7.2 74 | 74 | 74 | 74 7.4 7.4 8.8
5:00 AM 56 69 69 | 70 7.1 7.1 7.2 74 | 74 | 74 | 74 7.4 7.4 8.8 Aeration satge 2 :
avg.
po 9:00 AM 14 | 16 | 43 | 54 63 | 63 | 61 | 63
5:00 PM 13 | 28 | 51 6 55 | 57 | 57 | 59
9:00 PM 09 | 26 | 56 | 65 59 | 61 | 62 | 62 Clarifier 2.:
5:00 AM 09 | 29 5 6.2 59 | 59 | 63 | 62
DO avg.
9:00 AM 36.7 33.9 338 | 342 | 347 | 348 345 | 342 | 337 | 336 29.5 27.8 Bio contact :
5:00 PM 36.8 346 | 335 | 341 | 346 | 348 347 | 345 | 344 | 341 29.9 28.7
9:00 PM 36.9 359 | 358 | 359 | 357 | 358 352 | 352 | 353 | 354 29.8 29.6
5:00 AM 36.8 35.6 35.6 | 354 | 354 | 355 350 | 351 | 350 | 352 29.1 29.5 Emer / Final :
Temp. avg.
1112
Fiow 1 2 | Bio
pate parameter e | ™™ | ogume | rac Aflllﬁ Af/lz“ Af,f Af,f‘ <1,300 Ai,zlm Ai/zzm Ai,z;ﬂ Ai,im 00| <200 | Factory Remark
Sun : 30-Jun-24 Level 8:00 AM CP sump :
Flow 8:00 AM 8
MLSs 5:00 AM
cop 5:00 AM 1,895 605 3 8 28 38 36 |Aerationsatgel:
sv3o 8:00 AM
svi 8:00 AM
pH 9:00 AM 48 7.2 75 | 75 | 77 | 78 7.6 77 | 77 | 78 | 718 7.8 7.9 8.5
1:00 PM 5.0 7.2 75 | 75 | 77 | 78 7.6 77 | 77 | 78 | 718 7.8 7.9 8.5
5:00 PM 5.1 7.3 75 | 75 | 77 | 78 7.6 77 | 77 | 78 | 718 7.8 7.9 8.5 Clarifier 1:
9:00 PM - - - - - - - - - - - - - -
1:00 AM 47 7.2 75 | 75 | 76 | 77 7.7 77 | 77 | 78 | 718 7.8 7.8 8.5
5:00 AM 4.9 7.1 75 | 75 76 | 77 7.7 77 | 77 | 78 | 78 7.8 7.8 8.5 Aeration satge 2 :
pH avg.
po 9:00 AM 49 | 50 | 35 | 53 45 | 45 | 51 | 48
5:00 PM 5 5 29 | 55 45 | 46 | 53 | 51
9:00 PM ~ _ ~ _ _ ~ _ ~ Clarifier 2 :
5:00 AM 45 | 54 | 39 | 58 44 | 47 | 52 | 56
DO avg.
9:00 AM 36.8 359 356 | 355 | 355 | 354 349 | 348 | 348 | 347 2.6 2.8 Bio contact :
5:00 PM 36.2 356 | 351 | 352 | 352 | 350 342 | 345 | 346 | 343 29.4 2.4
9:00 PM - - - - - - - - - - - -
5:00 AM 36.8 336 | 338 | 344 | 346 | 345 341 | 339 | 336 | 334 29.2 26.5 Emer / Final :
Temp. avg.
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7 100199 didaan 85.000 083 |20710010525517 3 080116 mMaagnaunsEuLnTminEe 3.504 083 | 20710010525517
8 130206 Used oil 4.660 042 10210000725617 4 100101 dgwiin 18.097 083 10240001525567
9 130208 tinluiinaiu 10.000 042 10210000725617 5 100101 fdmiin 85.000 083 | 20710010525517
10 140603 Mixed Solvent 0.500 042 10210000725617 6 100199 fidaan 18.097 083 10240001525567
11 150101 NTLAH/NTEANHAI 5.000 011 10210008125471 7 100199 fidaan 85.000 083 | 20710010525517




8 130206 Used oil 4.660 042 | 10210000725617
9 130208 thaluiafy 10.000 042 | 10210000725617
10 140603 Mixed Solvent 0.500 042 | 10210000725617
11 150101 NTLAM/NTTANRAY 5.000 011 10210008125471
12 150102 09 big bag Alafuan 5.000 011 | 10210008125471
13 150103 wisnlidge 5.000 011 | 10210008125471
14 150110 dawaadnduitiau 3.000 049 | 10210000525462
15 150110 mauzdwdlau 2.874 049 | 10210000725617
16 150202 wawsnduitiay / Yaaagaduluitiau 2.258 042 | 10210000725617
17 160213 Electronics waste 3.000 049 | 72080000125455
18 161001 Waste water 10.000 075 | 82020000125442
19 161104 Refractory Brick 10.000 071 | 72080000125604
20 170604 Insulation(auu) 9.448 074 | 72020000125477
21 191204 Plastic waste 13.424 074 | 72020000125477
22 191212 Industrial non-haz from sorting waste(iAxm&aainasdauan) 10.000 049 | 72080000125455
23 191212 Industrial non-haz from sorting waste(Amm&aannasdauan) 10.000 071 | 72080000125604
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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 87ZF, United Kingdom

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

¥aE

[=
z"
K.

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.

RO

H)



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:

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.

Certificate Number:
2023-0099868

Initial Certification Date:
12 March 2020

Date of Certification Decision:
27 February 2023

Issuing Date:
27 February 2023

Valid Until:
11 March 2026

N
DAKKS

Mo "
-ﬁ\-_-w,_, Deutsch ;
Akkreditierungsstelle
D-ZM-16055-01-00

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

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




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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SEWAGE
WASTE
ANALYTICAL

ANALYTICAL REPORT

Customer Name:  U3sw dulnsiun Ulnsiay 31ia

MOI Code: -
Address:

45/9 fay 878 36 A1Ua DALV

DILNBUANWAILN JIUNINTEDY 21180

Sample Name:

&
Adnzarvrdu

Sample Condition: Plastic bag Non preserve sample.

Sampling Date:
Recieving Date:
Analysis Date:

Issue Date:

TESTING REPORT No.

Lab No.:
Rev.:

Sampling Method: -

Sampler Name:

12-Jun-2024 -
14-Jun-2024 03.58 p.m.
17-Jun-2024 08.36 a.m.
20-Jun-2024

2404061676
24042302

Ui nFudulasoudiuv
uauAwd 37in

Ei Pfint T

Appearance: Black pit Cyanide: Negative.

Odour: Bio Phenol: Negative.

pH: 12.0 Sulfide: Negative.

Density: 0.53 g¢/ml. Oxidizing Negative.

TOTAL THRESHOLD LIMIT CONCENTRATION (TTLC)
PARAMETER STANDARD METHOD LOQ
UNIT RESULT STANDARD
1. Appearance Screening - - Black pit E
2. Cadmium USEPA 7000B 0.002 me/ke 6.08 = 100
3. Chromium USEPA 7000B 0.006 me/ke 19.52 < 2500
4, Copper USEPA 7000B 0.002 me/kg 22 < 2500
5. Lead USEPA 7000B 0.002 mg/kg 38 < 1000
6. Nickel USEPA 70008 0.020 mg/kg 19.35 < 2000
7. Silver USEPA 7000B 0.004 me/kg 5.78 < 500
8. Thallium USEPA 70008 0.400 me/kg 12,70 < 700
9. Zinc USEPA 7000B 0.008 me/kg 3.17 < 5000
END OF REPORT

Referance: 1. TTLC (mg/ke; wet weight) :United States Environmental Protection Agency. Acid Digestion of Sediment, Sludges and Soils.SW-846, 3050 B:
Revision 2 (1996)
2. Standard according to the announcement of Ministry Industry of Thailand 2023 (w.f. 2566) : Management of waste or unused materials.
3. NA is non analysis.
4, ND is non detect.

(Wanree Kerdpear) i

SEWAGE WASTE ANALYTICAL COMPANY LIMITED

Chemist

| SEWAGE
IWASTE - -

WL § ANALYTICAL

(Manida Thongpitakwong)

Technical Manager

SEWAGE WASTE ANALYTICAL COMPANY LIMITED I WWW.STSCHEMICAL.COM | STSCHEMICAL@GMAIL.COM

20/2 LHAMPAYOM SOI, SUKHUMVIT ROAD, NEARNPRA, MUEANG RAYONG, RAYONG, THAILAND 21150 TEL4666 1554 4782, +668 5391 1889, 4669 5471 3972 FAX.+66 3306 2301

The test ware performed on the samples as received. The test result relate only to the Items tested.
Disclaimer: This report (including any enclosres and attachments) has been prepared for the exclusive use and benefft of the addressee(s) and solely for the purpose for
which It Is provided, No part of this report should be reproduct, distributed or communicated to any third party. We do not accept any lability if this report is used for an

alternative purpose form which it is intended, not do we owe any duty of care to any third party in respect of this report

F-LBM-7.8-01/25 November,2022/Rev.02

Page 1 of 2




SEWAGE
SM l WASTE
ANALYTICAL TESTING REPORT No, 2404061676

Lab No.: 24042302
Rev.: -
ANALYTICAL REPORT
Customer Name:  USew 3ulasiun Ulnsian 97ia Sampling Date: 12-Jun-2024 -
MOI Code: - Recieving Date: 14-Jun-2024 03.58 p.m.
Address: 45/9 HiAx &8 36 AUA UANWAIUY Analysis Date: 17-Jun-2024 08.36 a.m.
unatiaumul Janinszens 21180 - Issue Date: 20-Jun-2024
Sample Name: Hidnzanundu Sampling Method: -
Sample Condition: Plastic bag Non preserve sample. Sampler Name: uiEm nudulasouiug

uaudva I7n

Finger Print Test
SOLUBLE THRESHOLD LIMIT CONCENTRATION (STLC)
STANDARD METHOD LOQ
RESULT STANDARD

1. Appearance Screening - - Cloud liquid. -
2. Cadmium USEPA 7000B 0.002 me/L 0.04 < 1.0
3. Chromium USEPA 70008B 0.065 me/L ND <5
4. Copper USEPA 7000B 0.005 meg/L 0.49 =25
5. Lead USEPA 70008 0.50 mg/L 0.37 <5
6. Nickel USEPA 70008 0.004 me/L 0.89 <20
7. Silver USEPA 70008 0.004 mg/L ND <5
8. Thallium USEPA 70008 0.06 mg/L 0.51 <7
9. Zinc USEPA 7000B 0.006 mg/L 0.05 < 250

END OF REPORT

Referance: 1. STLC (mg/L) :United States Environmental Protection Agency. Acid Digestion of Aqueous Sample and Extracts for Total Metals SW-846,
3010 A Revision 1 (1992)
2. Standard according to the announcement of Ministry Industry of Thailand 2023 (w.f. 2566) : Management of waste or unused materials.
3. NA is non analysis.
4. ND is non detect.

Q - ] SEWAGE
(Wanree Kerdpear) lﬁ : %,j__ :%_.QS’I'E (Manida Thongpitakwong)

Bl IANALYTICAL
Chemist SEWABE WASTE ANALYTICAL COMPANY LIMITED Technical Manager

SEWAGE WASTE ANALYTICAL COMPANY LIMITED | WWW.STSCHEMICAL.COM | STSCHEMICAL@GMAIL.COM

20/2 LHAMPAYOM SQI, SUKHUMVIT ROAD, NEARNPRA, MUEANG RAYONG; RAYONG, THAILAND 21150 TEL.+666 1554 4782, +668 5391 1BBO, +669 5471 3972 FAX.+66 3306 2301

The test ware performed on the samples as received. The test result relate only to the items tested.

Disclaimer: This report (including any enclosres and attachments) has been prepared for the exclusive use and benefit of the addressee(s) and solely for the purpose for
which it is provided, No part of this report should be reproduct, distributed or communicated to any third party. We de not accept any lability if this report Is used for an
alternative purpose form which it is intended, not do we owe any duty of caré to any third party in’ respect of this report

F-LBM-7.8-01/25 November,2022/Rev.02 Page 2 of 2
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@ D.T.C. ENTERPRISE CO., LTD.

63 BoudVUdN 68 nuUUAYUIN IVaIUUTIKLD IVAUNIUN NSAINW< 10260 Tel : 1176 Fax : 02 744 7667
63 Soi Sukhumvit 68, Sukhumvit Rd., Bang Ma NMuea, Bang Na, Bangkok, 10260 website : www.dtc.co.th
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uUsSEn 0.0.7. 1Buwnasiwsd 41na (ukgu) [dunauined)
D.T.C. ENTERPRISE PUBLIC COMPANY LIMITED (HEAD OFFICE)

62 youayuin 68 NUUAYUIN IVIIUNILNINGD IMAUMIUA NSIINWY 10260 Tel : 1176 Fax : 02 744 7667

63 Sol Sukhumvit €8, Sukhumvit Rd., Sang Ma Nuea, Bang Na, Bangkok 10260 website : www.dtc.co.th

o o
ERHINRIS I PEO Rl
Fangusn: N§UINNINNG 2291987: 2024-06-10 00:00 - 2024-06-10 23:59
Hasn: 65-3492
a0 Twdl Anue 38 anib 138 Anga amih Anga ANANSIFIFR ANaSIREY
1 10-06-2024 05:25:16 USEM e wBulogn $1ia 05:27:16 1WSEN e uiulagn $1ia 0 0
2 10-06-2024 05:26:09 155 nad wiulogn $11m 07:43:56 155 3wl Tlasew $1ia 0| 0
3 10-06-2024 05:27:16 155 1ad wsulogn $11a 05:34:31 138 ad usulogn $1ia 0| 0
4 10-06-2024 05:34:31 159 ad wiulogn $11m 06:45:13 55 44.8
5 10-06-2024 06:45:13 06:47:58 0| 0
6 10-06-2024 06:47:58 07:43:57 155 dulasan Tlasey $11a 68| 50
7 10-06-2024 07:43:57 131 Bulanwn Tlasian $1ia 08:05:38 135 Bulanwn Ulasen $1ia 0 0
8 10-06-2024 08:05:38 155 dulasan Tlasey $1ia 08:08:41 155 dulasan Tlasey $11a 5| 5
9 10-06-2024 08:07:48 131 Bulanwn Tlasian $1ia 09:40:47 135 Bulanwn Ulasen $1ia 0 0
10 10-06-2024 200 lGUIN58Y 08:08:41 155 dulasan Tlasey $1ia 08:11:34 155 dulasan Tlasey $1ia 0| 0
11 10-06-2024 08:11:34 131 Bulanwn Tlasian $1ia 08:20:25 10| 6.8
12 10-06-2024 200 lGUINT8Y 08:20:25 08:27:03 0 0
13 10062024 [Wagunnit 08:25:39 08:28:29 3| 3
14 10-06-2024 08:27:03 08:39:31 10 8.1
15 10062024 [ iWagunanit 08:32:32 08:35:35 0| 0
16 10-06-2024 __ |Wagunanit 08:38:06 08:41:59 0| 0
17 10-06-2024 200 lGUINT8Y 08:39:31 08:46:42 0 0
18 10-06-2024 _ [WaguUnaait 08:42:06 08:42:20 0| 0
19 10062024 [ ilagunanit 08:45:28 08:46:36 0| 0
20 10-06-2024 _ 08:46:42 08:52:59 9 56
21 10062024 [ iilagunsnit 08:52:23 08:53:36 0| 0
22 10-06-2024 990 lGULAT89 08:52:59 09:09:08 0| 0
23 10062024 [ iagunanit 09:08:00 09:09:06 B 3
24 10-06-2024 09:09:08 09:16:43 6| 4
25 10-06-2024 __ |Wagunanit 09:10:35 09:13:36 0| 0
26 10-06-2024 200 lGULN389 09:16:43 09:17:14 0| 0
27 10-06-2024 09:17:14 09:20:50 135 dulasan Tlasiew §1nia 10 8
28 10-06-2024 09:20:50 w55 Sulasian Tlasiew $aia 09:21:11 15Em aulana Tlasiea e 0| 0
29 10-06-2024 09:21:11 13 Bulann Tlasian $10a 09:23:33 155m sulawun Ulasen $10a 5| 5
30 10-06-2024 09:23:33 155 dulasan Tlasey $1ia 09:40:47 155 dulasan Tlasey $11a 0| 0
31 10-06-2024 09:40:47 135 3ulasan Ylasew dna 09:46:54 155 dulasan lasew iia 0| 0
32 10-06-2024 09:46:54 155 dulasan Tlasey $1ia 15:28:55 72 4741
33 10-06-2024 09:47:45 w35 Bulasian Plasies $1ia 22:52:29 1M vad uiulogn $1ia 0| 0
34 10-06-2024 15:28:55 15:29:40 0| 0
a6y Jui Fouy 5a aonil 150 Anga amih anga ANNSIGIFR anusady
35 10-06-2024 15:29:40 15:48:28 53910 Toaaiia 51 31.9
36 10-06-2024 R liouinIad 15:48:28 5997 laoaiia 15:55:05 5997 lasaiia 0 0
37 10-06-2024 15:55:05 59911 laaaiia 15:59:14 53910 Toaaiia 6| 4.8
38 10-06-2024 R liouinIad 15:59:14 5997 lasaiia 16:00:50 5997 lasaiia 0 0
39 10-06-2024 Wagunsol! 15:59:41 59911 laaaiia 16:02:07 53911 Toaaiia 0| 0
40 10-06-2024 16:00:50 33910 laaaiia 16:10:48 1599 Tosatia 7| 53
41 10-06-2024 Wagunsolt 16:04:40 59911 laaaiin 16:07:44 53911 Toaaiia 0| 0
42 10062024 [Wagunaait 16:07:50 5397 lagaila 16:07:54 5091 Tosafia 4 4
43 10-06-2024 200 lGUIN38Y 16:10:48 59911 laaaiin 16:12:09 5997 Tooaiia 0| 0
44 10-06-2024  [Wagunanit 16:11:05 5397 lagaila 16:11:09 5091 Tosafia 0| 0
45 10-06-2024 Wagunsol! 16:11:16 59911 laaaiia 16:13:24 53911 Toaaiia 0| 0
46 10-06-2024 16:12:09 59910 laaaiia 16:16:10 53910 Toaaiia 5| 4
47 10-06-2024 16:15:14 3997w Toaaiia 16:21:19 5997 Toaaiia 5| 5
48 10-06-2024 16:16:10 59911 laaaiia 16:19:09 53910 Toaaiia 0| 0
49 10-06-2024 16:19:09 3997w Toaaiia 16:21:14 3997 Toaaiia 6| 6
50 10-06-2024 16:21:14 3397 lagafia 16:21:19 3997 lagafia 0| 0
51 10-06-2024 16:21:19 3997w Toaaiia 16:24:26 3997 Toaaiia 5| 4.3
52 10-06-2024 16:24:26 59911 laaaiin 16:24:36 53911 Toaaiia 0| 0
53 10-06-2024 16:24:36 39910 laaaiin 16:29:00 15991 Tosatia 5| 5
54 10-06-2024 16:29:00 59911 laaaiia 16:35:32 53911 Taaaiia 0| 0
55 10-06-2024 16:35:32 39910 laaaiia 16:37:44 15991 Tosatia 4| 4
56 10-06-2024 16:37:44 59910 laaaiin 16:39:30 53911 Toaaiia 0| 0
57 10-06-2024 16:39:30 39914 laaaiin 16:42:12 1599 Tosatia 5| 5
58 10-06-2024 16:42:12 339 laaafla 16:50:45 399 lagafla 0| 0
59 10-06-2024 16:50:45 3997 laaaia 17:05:21 51 41.1
60 10-06-2024 17:05:21 17:05:24 0| 0
61 10-06-2024 17:05:24 22:49:24 13Em e uiulogn $1na 56 445
62 10-06-2024 22:49:24 135 1ad wsulogn $11a 22:50:44 USHM as usulogn $1na 0| 0
63 10-06-2024 22:50:44 W55 e wBulagn $1ia 22:52:30 WSEM e udulagn $1ia 5 5
64 10-06-2024 22:52:30 135 e uiulagn $1ia 22:59:00 13EM vad uiulogn $1ia 0| 0
65 10-06-2024 22:59:00 58 e uBulagn $1ia 23:01:39 WSEN e udulagn $1ia 0 0
66 10062024 [vaaladuiaias 23:01:39 135 vad uiulagn $1ia 23:01:58 13EM vad uiulogn $1ia 0| 0
67 10-06-2024 23:01:58 W58 e wBulagn $1ia 07:41:23 WSEN e uiulagn $1ia 0 0
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THE LINDE GROUP
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MEDIA HANDLING

Emergency Preparedness Performance Standard (OP6/07)
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7.0verhaul PCV, PSV, SSV

Fogndn : U3HM 8uTasun Tlasau $ida (3391 2) (IRP2_CO) Plan Revision 0/2024
HHUAINT TN Year 2024 AsuAnweY
Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct | Nov | Dec

1.§aean A2 30 28 28 29 30 27 30 29 26 30 28 26 AN a19dAan
2. 8auwiauadnsainisiaudsunadta EVC H H 1ns. 089-251-9989
3.a15vin 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. amagauanulaaaduaani (Inspection) 30 28 28 29 30 27 30 29 26 30 28 26 | \uas standby 24 Hr
5.119¥nalnsalszuumuau (Test & Adjustment) H H,Y ns. 081-925-8876
6.vihanugzan&ani H H

4Y(24) davvvdasaniuéu

1. AusTuayu
ue'laen nuannsal
ns. 084-874-4175
2.Gas Control
ns. 081-295-8895

Definition

H = Half of Year (1n395n1vn 6 Liau)

Y = Yearly (1hge¥nzmn 1 1)

3Y = 3 Years (1ih3sinrnn 3 1)
3Y(XX) = 3 Years (year to target)

Preventive Maintenance Interval &% Gas Sale Equipment wazailnsaiainulaaade
- Gas Turbine Meter Calibration nn 3 1l
- aUnsalnnsiasunauAnas Electronic Volume Corrector (EVC) &auwvisuva 6 tiau

- aunsal PSV, SSV, Pressure Gauge, Temperature Gauge, Ground nagauwn 1 1l : aunasal PCV nagaunn 6 ifau
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INDORAMA PETROCHEM LIMITED
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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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
sarufsusei il luivioon s el TdRavansvem

Prepared by Checked by .. Approved by .

TNate 2 flﬁ{,ﬂﬂ.,'m Date : "6.-"1‘]- ) Dhate : 1-9—,"'19.!’1‘3
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158 dulasin Mastan 1fa

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
Prepared by: .........ccoeeunes Checked by ....ccovviviinns Approved by ........ccoeeninn.
Date FEN /N [oveeen Date T R S Date @ ... [oviun. /.

Prepared by: ........cccivnnes

Date

Do [oceee. VN Date R SO ST Date

Checked by .....ccvvvviniinins Approved by .......ooiinini.
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INDORAMA

@yl SH020/2567
s auaTiiT 2567

o

Sow  ddwsms Tsamenna dusdugunwdathunuesusy sunedauian Swiassees

Hee  defayadiauminauuay MSDS asall

Fenaandiy
1.@uu1 MSDS 20131 1 a1y

é L = 5 ar g 1 H L] 3 -
dleadae 158 Bulasun Vlasian dida asegoafl 459 Wy 4 ouumiw 36 uataanian
sunotinuviana §amdnszenl 21180 Invwtlszasidniiumsdedoyadivaumingn 135 Au uay subeontract
>
23 AU SAUMANAA 158 Au Lag Toyamsind MsDs Tifumizsa Tsmena dusfuguamdwatummieateu

dunotinuan 33 inszuas o lhifudoyalums naumuaudueidounisuozguniw

& o &

VILFIHUUNWNDINT I

YoHAAIAIBANINS

9o

Adan1s 159w

INDORAMA PETROCHEM LIMITED
Head Office: 75/93 Ocean Tawer 2, 35" Floor, Sukhumyit Soi 19 Sukhumvit Read, Klongtoey Nuer, Wattana, Bangkok 10110, Thailand Tel. 02-561-8661 Fax. (2-661-6664
Factory : 45/ Mog 4, High way 38, Tamboi Nikompatiana, Amphur Nikompattana, Rayong, 21180, Thailand Tel. ({038} 606167-168,(038) 606369,063-4821999,063-4822959
www.indoramaventures. corm
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= o o = ar ar ar
iseu pEemslsamea sunedauaun Sindassees
Goe  defeyaduauminauuay MSDS il
A A L3
AT SRt

16w MSDS a131A% 1 P17y

4 oo - = o @ 3: T a' ] o = ar ;

iiessne USim  Bulasn Tlasian $1da Asegiondt 450 my 4 ouume 36 duaiiautann

suneiinuian S iaszees 21180 Tnamdszaadduiiumsdadoyasiuauminay 135 au uag subcontract

E
23 AL TVIINA 158 Au uag Joyamsiall MSDS TRumienu Trswenuta sunefiauann S aszoeq

&4 qud Y v = @
elgiudeyalumsnaumunuduerieuiiouazgunn

== ;,4:|
WUTYUUUNBDNTIU

YBUEAIANNLUA
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Avams Tseau

INDORAMA PETROCHEM LIMITED
Head Office: 75/93 Ocean Tower 2, 35" Floor, Sukhumvit Soi 19 Sukhumvit Road, Kiongtoey 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
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INDORAMA

v

v Y
‘Llﬁﬂ"])'uﬂ 51w 35MIa ﬂl@ﬂlﬁﬂ‘ﬂlﬂﬂ%u mqgﬁ’au UNIIAY — U.8. 2567

o w A o AN QY Y = Yo o A A AN o W
a1y “Bﬂ?ﬁ@'ﬂllusl“lfuﬂ’.l VIZL‘]JEJ‘L!INﬂL! Iiﬂﬂuﬁdiﬂﬂ%uumﬁ ﬂilﬂﬂl NN
Yo 0o Aa Y
@i‘ummumi nU)
=S T
mnmmmﬂmumm
1. | 93-43(1)-105/51n9 151 loootin 91ia 1346.68 083
a Aa o I o
2. IERNAITNN u.101-1/2547-muu1]. UIEN ’UNIJ mu'laiaumuma ﬂ@m‘Wﬁﬂ“ﬁ’ 1NA 48.39 074
Y ~ a o a o %
3. ﬂ1ﬂﬂ$ﬂf]umﬂizﬂﬂﬂ'}ﬂﬂﬁ1lﬁﬂ i]3-43(1)-105/51ﬂi] UIEN '1aamm 1NA 22.30 083
Aa o < o
4. RNUIU u.101-1/2547-muuﬂ. UIEN ’UN‘]J‘ mu"hsaumuma ﬂ’f]lllwaﬂ@]? 1NA 2.06 074
Aa a v A a = < o W
5. f]gﬂqu u.105-1/2560-ﬂlu1’i"15. UIEN aa1w§u G]ﬁJf]ﬁlﬂ mu"hiaumuﬂaa ﬂﬂlJL‘W’c’lﬂ"]? 1NN 0.60 071
@ Aa o ad 14 < ¢ o w
6. IAHAALLYN u.105-1/2560-ﬂlu1'i"lf. UVIFN %ﬁmiu %‘]Jﬂﬁﬂ Lau”hiaumu‘naa ADUINANDY I1NA 2.00 071
ﬂ]ﬂ‘llﬂﬂ!ﬁ’ﬂi%!ﬂﬁ]ﬂ
[ a dy a o ad d o w
1. mwmﬁ@mﬂmﬂau 3-106-5/4658 VIEN 1IN LIFAN 31NN 0.38 049
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NU mii ﬁ MmaaIIUdFUsMItesgunennaneil 2567 I N D ORAMA
U 5 | 9 ® Y ENT U R E §

LN a.a. N.N. 1.0. L. 8. n.A. 1.8 f.A. §.a. n.8. f.A. N.8. 9.0.
¥18 86 42 49 30 51 59
KU 28 6 27 27 22 20
33U 114 48 76 57 73 79

[uug lusn1sviaslgunenunasiell 2567

160

140
28
120
100
80 — TN
60 — Tt
40
20

H.A. N, H.A. LN N.A. H.gl. n.A. Q.. n.g. B.A. W.el. 5.A.




RIDA CEp First Aid Room Usage Separated by Groups of Diseases in January-June 2024 I AMA
NURSING VNFQQRU nE S

\fou January-June 2024

ngalsa Jan 24 Jan 24 Jan 24 Jan 24 Jan 24 Jan 24 591
1.1sAn1gszuuUsam 11 0 15 13 10 6 55
2 Isaszuumaiumela 14 1 6 9 6 3 39
3 IsAszuumaiiuems 1 3 5 5 10 6 40
4.Iiﬁnizg‘1nl,|,aznz'1'"|mﬁa 6 4 4 5 2 8 29
5.1sAszuu @1 ¥ AB ayn 2 2 4 4 1 2 15
6.1sAszuuRns 7 1 6 2 1 1 18
7Ysaszuumaiutasanaz 0 0 0 0 0 0 0
8lsaszuuaiviziuniug 2 0 1 0 2 1 6
9 Isadasunnuazily 2 1 4 2 0 2 11
10.g0RimABUY / uanau 0 0 0 0 0 0 0
11.g0RwmANM ey Aseannsineu 0 0 0 0 0 0 0
12.819un8 0 2 6 5 2 0 15
13.8n81/Mask 2 0 3 5 3 1 14
14.050wgunm /iaanudu 57 34 22 7 36 49 205
15.Swab 0 0 0 0 0 0 0

YT 114 48 76 57 73 79 447

First Aid Room Usage Separated by Groups of Diseases in January-June 2024

1lsameszuulsam

m 2lsAszuunafumela

12.30%

3lspszuumaiiuenms
alsanszgnuazndnsile
515A52UU A1 91 AD YN
61sAsrULRIMI

m 7lsAszuumaiulaaney

45.86%

o ¢

8 lsAsyuueitnyduinug

8.95%

B 9lsateatnuayilu

A

10.9URMABUY / UBNITU

B 1L.gURmmanmevie Asannnsvinu
6.49%
12849008
3.36% m 13.10ne1/Mask

B 14 finwnguam /sy

3.36%
134%

15.Swab
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VINQ@@AMA Ussatl W.A. 2567

US4 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
UTS 0 0 0 0 0 0 0
MEC 0 0 0 0 0 0 0
EIE 0 0 0 0 0 0 0
DES 0 0 0 0 0 0 0
QA/QC 0 0 0 0 0 0 0
HRD 0 0 0 0 0 0 0
CTS&ISO 0 0 0 0 0 0 0
EHS 0 0 0 0 0 0 0
IT 0 0 0 0 0 0 0
PUR/Store 0 0 0 0 0 0 0
ACC 0 0 0 0 0 0 0
CONTRACTOR | 0 0 0 0 0 0 0
VISITOR 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0
uIuRsTLAA
aunwme 1l 2567

5

4

3

2

1

o +—@ @ @ @ @ @ @ @ @ @ @ @ —

JAN FEB

MAR APR MAY JUN

LABY

JUL AUG SEP

ocT

NOV

DEC
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aﬁﬁmstﬁmqﬂ'ﬁmq / mqmssﬁﬁﬂﬂnﬁ‘lumiﬁqmu

INDORAMA

UszanU W.A. 2567

US4¥N Indorama Petrochem Limited

Up date July, 2023
2
A)z
«
(<Y
[{=
S
=
=
(a4
=
C
°c
N
0
CONTRA
CP&SSP uTsS 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

D APR 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

mJuL 0

@ AUG 0

W SEP 0

m@oct 0

[ Nov 0

[ DEC 0

. TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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SEWAGE
WA |bste
ANALYTICAL

TESTING REPORT No. 2404061675
Lab No.: 24042301
Rev.: -

ANALYTICAL REPORT

Customer Name:  USew 8ulasiun Ulnsiau 910n Sampling Date:
MOI Code: -

Address: 45/9 Ay 818 36 Arua TANNMIUN
dunoliaunmul MINsLeas 21180
MAAZNBUTTUUUIUA

Sample Condition: Plastic bag Non preserve sample.

12-Jun-2024 -
14-Jun-2024 03.57 p.m.
17-Jun-2024 08.35 a.m.
20-Jun-2024

Sampling Method: -

UEm nFudulasouiug
wauAN2 IR

Recieving Date:
Analysis Date:
Issue Date:
Sample Name:

Sampler Name:

E Print T
f Appearance: Grey powder Cyanide: Negative.
£ Sl 3 Odour: None Phenol: Negative.
W S pH: 13.0 Sulfide: Negative.
G T Density: 0.79 g/ml. Oxidizing Negative,
TOTAL THRESHOLD LIMIT CONCENTRATION (TTLC)
PARAMETER STANDARD METHOD LOQ
UNIT RESULT STANDARD
1. Appearance Screening - - Grey powder -
2. Cadmium USEPA 70008 0.002 mg/kg 5.00 < 100
3. Chromium USEPA 70008 0.006 me/ke 85 < 2500
4, Copper USEPA 7000B 0.002 me/ke 222 < 2500
5. Lead USEPA 7000B 0.002 me/ke 42 < 1000
6. Nickel USEPA 70008 0.020 me/kg 61 < 2000
7. Silver USEPA 70008 0.004 me/ke 14.78 < 500
8. Thallium USEPA 7000B 0.400 mg/ke 40 < 700
9. Zinc USEPA 7000B 0.008 me/ke 322 < 5000
END OF REPORT

Referance: 1. TTLC (mg/kg; wet weight) :United States Environmental Protection Agency. Acid Digestion of Sediment, Sludges and Soils.SW-846, 3050 B:
Revision 2 (1996)
2. Standard according to the announcement of Ministry Industry of Thailand 2023 (w./. 2566) : Management of waste or unused materials.
3. NA is non analysis.
4. ND is non detect,

3 r SEWAGE
QWA s
Sop— — ¥/ % FANALYTICAL ™

(Wanree Kerdpear) SEWAGE WASTE ANALYTICAL Company Lairep  (Manida Thongpitakwong)

Chemist Technical Manager

SEWAGE WASTE ANALYTICAL COMPANY LIMITED | WWW.STSCHEMICAL.COM | STSCHEMICAL@GMAIL.COM

20/2 LHAMPAYOM SOI, SUKHUMVIT ROAD, NEARNPRA, MUEANG RAYONG, RAYONG, THAILAND 21150 TEL+#666 1554 4782, +668 5391 1889, +669 5471 3972 FAX.+66 3306 2301

The test ware performed on the samples as received. The test result relate only to the items tested,

Disclaimer: This report (including any enclosres and attachments) has been prepared for the exclusive use and benefit of the addressee(s) and solely for the purpose for
which It Is provided. No part of this report should be reproduct, distributed or communicated to any third party. We do not accept any lability if this report is used for an
alternative purpose form which it is intended, not do we owe any duty of care to any third party In respect of this report

F-LBM-7.8-01/25 November,2022/Rev.02 Page 1 of 2




SEWAGE
SM I WASTE
ANALYTICAL TESTING REPORT No. 2404061675

Lab No.: 24042301
Rev.: &
ANALYTICAL REPORT
Customner Name: U8 Bulasiun Ulnsiau 1 Sampling Date: 12-Jun-2024 -
MOQI Code: - Recieving Date: 14-Jun-2024 03.57 p.m.
Address: 45/9 fiay 818 36 AU TAUNAILT Analysis Date: 17-Jun-2024 08.35 a.m.
dunaliaunmul JamInszens 21180 Issue Date: 20-Jun-2024
Sample Name: AMNAZNBUTEUUUIUR Sampling Method: -
Sample Condition: Plastic bag Non preserve sample. Sampler Name: Ui nudulaseuuiuv

wausia 910n

i Print Test
SOLUBLE THRESHOLD LIMIT CONCENTRATION (STLC)
STANDARD METHOD LOQ
RESULT STANDARD
1. Appearance Screening - - Clear liquid. -
2. Cadmium USEPA 70008 0.002 mg/L 0.09 <1.0
3. Chromium USEPA 7000B 0.065 me/L 0.86 <5
4. Copper USEPA T000B 0.005 me/L 12.32 <25
5. Lead USEPA 7000B 0.50 me/L 6.05 <5
6. Nickel USEPA 7000B 0.004 meg/L 2.06 <20
7. Silver USEPA 7000B 0.004 mg/L ND <5
8. Thallium USEPA 7000B 0.06 mg/L 2.50 s7T
9. Zinc USEPA 7000B 0.006 mg/L 11.60 < 250

END OF REPORT

Referance: 1. STLC (mg/L) :United States Environmental Protection Agency. Acid Digestion of Aqueous Sample and Extracts for Total Metals SW-846,
3010 A Revision 1 (1992)
2. Standard according to the announcement of Ministry Industry of Thailand 2023 (w.A. 2566) : Management of waste or unused materials.
3. NA is non analysis.
4, ND is non detect.

5 g ISEWAGE
— L “\- .S — -
(Wanree Kerdpear) m £, iNA::"I HCAL (Manida Thongpitakwong)

SEWAGE W, ;
Chemist ASTE ANALYTICAL COMPANY LIMITED Technical Manager

SEWAGE WASTE ANALYTICAL COMPANY LIMITED | WWW.STSCHEMICAL.COM | STSCHEMICAL@GMAIL.COM

20/2 LHAMPAYOM SOI, SUKHUMVIT ROAD, NEARNPRA, MUEANG RAYONG, RAYONG, THAILAND 21150 TEL.+666 1554 4782, +#668 5391 1889, +669 5471 3972 FAX.+66 3306 2301

The test ware performed on the samples as recelved. The test result relate only to'the iterns tested.

Disclaimer: This report (including any enclosres and attachments) has been prepared for the exclusive use and benefit of the addressee(s) and solely for the purpose for
which it Is provided, No part of this report should be reproduct, distributed or communicated to any third party. We do not accept any lability If this report is used for an
alternative purpose form which it is intended, not do we owe any duty of care to any third party in respect of this repert

F-LBM-7.8-01/25 November,2022/Rev,02 Page 2 of 2
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MARSHALL

<

INDORAMA

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

Held on dated: 30" 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. Forbes Marshall
Mr.Pornchai Onchawiang

Ms INDORAMA PETROCHEM LIMITED
Mr. Rattapon Chumpon

M/s 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 Gcem40xx 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.

o 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
Cco 798 ppm 800 ppm
SO2 201 ppm 200 ppm

Energy Conservation | Environment | Process Efficiency
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Minutes of meeting between M/S. Forbes Marshall and INDORAMA PETROCHEM LIMITED.

Held on dated: 30" 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 0.3g| [ Adust | Ok No
S02 (ppm) 0.00]  -0.01 -0.01 199.00|  201.00 1.01| [ Adiust | Ok No
CO  (ppm) 0.00 0.00 0.00 800.80|  798.00 -0.35] I Adust | ¥ Ok No

1-Point Calibration of Carbon Monoxide 1-Point Calibration of Sulfur Dioxide

900.00 250.00

800.00
£ 700.00 ~ £200.00 .
£600.00 / 2
S 500.00 - g 19000 /
© ) =
> >
° 400.00 2 100.00
S 300.00 E
& 200.00 ¢ 2000 )

100.00 / y=09987x+ 00107 : v= 1.léga_x1+ 0.08

2 = =
0.00 R2=1 0.00
0.00 200.00  400.00  600.00  800.00  1000.00 0.00 50.00 100.00 150.00 200.00  250.00
Actual Value (ppm) Actual Value (ppm)

1-Point Calibration of Nitric Oxide

/'

y = 1.0038x + 0.002

100.00

2 =
200.00 300&) 1400.00
Actual Value (ppm)

500.00

Energy Conservation | Environment | Process Efficiency
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Airgas Specialty Gases
Airgas USA, LLC

6141 Easton Road

Bldg 1

Plumsteadville, PA 18949
Airgas.com

Airgas

an Air Liquide company

CERTIFICATE OF ANALYSIS
" Grade of Product: EPA Protocol

Part Number: EO04NISOE3HAQ0047 Reference Number: 160-401794447-1

Cylinder Number: GN0024229 Cylinder Volum=: , 247.2 CF

Laboratory: 124 - Plumsteadyville - PA Cylinder Pressure: 2215 PSIG

PGVP Number:; A12020 Valve Outlet: 660

Gas Code: CO,NO,NOX,S0O2,BALN Certification Date:  May 11, 2020
Expiration Date: May 11, 2028

¥
e e e e e ———————————————
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
B00/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted.
Do Not Use This Cylinder below 100 psi&. i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 400.0 PPM 397.5 PPM G1 +/- 0.5% NIST Traceable 05/04/2020, 05/11/2020
SULFUR DIOXIDE 200.0 PPM 199.0 PPM G1 +/- 0.6% NIST Traceable 05/04/2020, 05/11/2020
NITRIC OXIDE 400.0 PPM 397.5 PPM G1 +/- 0.5% NIST Traceable 05/04/2020, 05/11/2020
CARBON MONOXIDE 800.0 PPM 800.8 PPM G1 +/-0.5% NIST Traceable 05/04/2020
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 15060607 CC449760 248.1 PPM SULFUR DIOXIDE/NITROGEN +/- 0.6% Dec 17, 2020
NTRM 15010113 KALO03457 494.6 PPM NITRIC OXIDE/NITROGEN +/- 0.5% Sep 01, 2021
NTRM 15010113 KALO03457 495 PPM NOx/NITROGEN +-0.5% Sep 01, 2021
NTRM 09010307 KAL004478 970.0 PPM CARBON MONOXIDE/NITROGEN +/- 0.4% May 14, 2021
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
MKS FTIR - CO - 000928781 FTIR Apr 09, 2020 5
MKS FTIR - NO - 000928781 FTIR Apr 30, 2020 ;_,_
MKS FTIR - NOx - 000928781 FTIR Apr 30, 2020 7
MKS FTIR - SO2 - 000928781 FTIR Apr 16, 2020

Triad Data Available Upon Request
NOTES:Gross Weight: 47.3 Kg, Net Weight: 7.9 Kg.
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Minutes of meeting between M/S. Forbes Marshall and INDORAMA PETROCHEM LIMITED.

Held on dated: 30" January 2024

At: Rayong

Site Details: Commissioning Dcem?21xx

Complaint No:

OA No:

Supplied By:

PO No.Ref:

Visit Date: 30" January 2024

Departure Date: 30" January 2024

Visit Type: Commissioning

Members Present:
Ms. Forbes Marshall

Mr.Pornchai Onchawiang

M/s INDORAMA PETROCHEM LIMITED

Mr. Rattapon Chumpon

M/s 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 As this installed & 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
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Dcem 21xx Installation

Dr,Dt set and zero calibration done.
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