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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 10%<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.
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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 e 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.
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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

HAZOP Consequence Maximum tolerable
Severity frequency of mitigated event
likelihood [per year]

0 No bodily injury -

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

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].

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:

Figure 2: LOPA case combining IEFs and IPLs with MFs
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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
Assessment, 2001

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

HCRD HCRD data [2010]

BEYI

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

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

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

Table 9: LOPA Recommendations

LOPA case

HAZOP cause

Recommendation

SIL

12

224

Ensure that package unit is sufficiently protected
against consequences

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

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

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

Table 8: Safety Integrity Levels, PFD and RRF (source: IEC 61511-3, table 3)
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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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Worksheet
Company: TECHNIP Zimmer GmbH
Location: Friesstr. 20 Frankfurt am Main
Facility: PET
PHA Method: HAZOP
PHA Type: Initial
Process:
File Description:
Date:
Process Description:
Chemicals:
Purpose:
Scope:

Objectives:

Project Notes:

HAZOP was only conducted for changes during the Revamp project.

Details
1) Itis generally assumed that possible releases due to sampling and maintenance activities (like e.g. opened strainers, vent & drain lines etc.) are described in the operating manual
and that specific work descriptions (client) are in place.

2) According to the safety philosophy of the plant, alarms require action of operation staff. Therefore alarms are denoted in the present HAZOP while it is assumed that proper training
of operators and operating procedures are in place to react on the respective alarms.

Furtheron inspections and walk arounds on regular basis are conducted by the operators. Values at indicators (e.g. pressure, temperature) will be checked and recorded regularly,
deviations will be notified and the required actions will be undertaken. Minor leakages at flanges and seals cannot be excluded but are covered by regular maintenance and leakage
control by personnel.

3) Proper quality assurance of educts must be guaranteed.

4) It is generally assumed that cooling water and other utilities are safely supplied by client (e.g. nitrogen values are ensured by client). The holdup temperature for heat tracing has to
be limited according values mentioned on P&ID (e.g. Offgas line to catalytic incineration or biomass heater lines 70 °C).

5) It is assumed that all controllers (temperature, pressure etc.) are equipped with deviation alarms.

6) It is assumed that sampling/maintenance is performed with required care by trained personnel with appropriate personal protection equipment (PPE) and appropriate equipment
(e.g. for sampling in areas of plant under vacuum condition).

7) For all systems where vacuum is relevant for operation, client has to ensure vacuum tightness by previous helium leak test and pressure/vacuum standing test before start/re-start
of operation (see operational manual for further details) to prevent formation of explosive hydrocarbon-air mixtures and ensure product quality.

PHAWorks by Primatech Inc.

Worksheet

8) HTM leakages into equipment insulation may lead to fires due to hot surface Ignition. Leak tightness tests are therefore very important as well as steady inspections by operators.
An appropriate fire fighting system is provided by the client.

9) HTM vent lines containing vapors have to be designed according to Technip Zimmer's company standard to prevent freezing of HTM below 12 °C.

10) PSVs which have opened for release have to be checked for proper function before further use. It is assumed that PSVs have a test interval of 1 year.
11) It is assumed in this HAZOP that bypasses in the present design are ensured to be in the required position after maintenance actions.

12) Pressurized equipment and piping is designed and approved according to requirements of data sheets.

13) Present HAZOP is based on the assumption that sufficient insulation (where required) is provided according to Technip Zimmer's specifications.

14) All package units not covered by Technip Zimmer supply have to be HAZOPed by client. Client to ensure proper safeguarding system in package units.
15) Client to ensure that utilities correspond to Technip Zimmer project specifications.

16) It is assumed that regular maintenance on pump strainers is carried out to prevent blockage (considered only in specific scenarios in this HAZOP).

17) It is recommended to provide an instrument air buffer sufficiently sized to guarantee a controlled shutdown of the plant.

18) It is recommended to provide a nitrogen buffer sufficiently sized to guarantee safe operation of the plant.

19) Operators working on or inspecting equipment which is purged with nitrogen or where nitrogen or other hazardous substances can be present should carry portable oxygen
monitors.

20) In the case that operator action is part of the safeguard in the LOPA study, it is assumed that sufficient time (at least 15 to 20 minutes) is available to perform the operator action.
21) Where equipment and pipe segments filled with cooling medium can be blocked in while exposed to hot process side, thermal relief valves are provided.

22) Pipe and tube ruptures in jacketed product piping are excluded by design standards and testing procedures applied to this project. Hence tube ruptures are attributed to residual
risk. Minor leakages may occur with higher likelihood. In this case small amounts of product may enter HTM piping but not lead to substantial pressure increase. Release to the
environment hence can be excluded.

23) Pipe ruptures in jacketed vapor piping are excluded by design standards and testing procedures applied to this project. Hence pipe ruptures are attributed to residual risk. Minor
leakages may occur with higher likelihood. In this case small amounts of HTM may enter process piping but not lead to substantial pressure increase. Release to the environment

hence can be excluded.

24) It is generally assumed that modifications to plant for maintenance activities (e.g. setting of spectacle blinds, opening of drain valves etc.) are reset and checked after maintenance
operation by operators. Adequate operating procedures are in place. Failure of the reset operation (e.g. spectacle blind left in place) is not discussed in the present HAZOP.

25) External fire cases are excluded from the HAZOP. Major part of equipment is located on gratings.

26) For equipment and piping which is not in operation: It is assumed that equipment and pipe segments filled with medium which can be blocked in while exposed to heat input will be
emptied or vented.

PHAWorks by Primatech Inc.



Worksheet

27) Equipment is technically tight to the environment. Potential small leakages will be detected during regular inspection and are excluded from the HAZOP.

28) Flame arrestors are in place to prevent flame propagation where required.

29) An appropriate fire fighting system is provided by the client.

30) It is assumed that the pre-start-up safety review meeting (PSSR) will be conducted and all recommendation resulting from the PSSR meeting are implemented prior start-up of
plant.

Filters:

Nodes / Parameters Is

PHAWorks by Primatech Inc.
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Worksheet
Company: TECHNIP Zimmer GmbH Page: 1 of 45
Facility: PET
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (1) Catalyst supply and preparation
Drawings: 078002C001-1403-B333-0002 - Catalyst Supply - Catalyst Preparation
Parameter: Flow Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
No or Less |1. No or less flow of MEG (no supply, |1.1. No start of catalyst preparation possible, 1.1.1. LAL 03-101 does not allow start
Flow failure closed flow control valve, pump [time delay, no safety related consequences of stirrer without MEG in vessel and
out of service, closed hand valve alarm + operator action
upstream 03-V01)
2. No supply of catalyst (XV 03-100 |2.1. No catalyst preparation possible, long- 2.1.1. Sampling before routing
fails closed) term no catalyst to process, no start of catalyst to process
reaction, loss of product quality; no safety
related consequences
3. XV 03-101 fails closed (bottom 3.1. no catalyst to process, no start of 3 [3.1.1. L1 03-101 local level indication |1 |2

outlet of 03-V01)

4. Blocked filter 03-S02
5. No or less flow to process (closed

manual valve, pump failure 03-
P01/02)

6. No or less flow to process (closed
flow control valve FV 03-100)

7. PCV 03-102 fails closed...

reaction, loss of product quality, higher level
in 03-V01 during refill, spillage of MEG to
environment, potential for fire (hot surface)
and potential for injury

4.1.see3.1

5.1. Loss of product quality, higher level in
03-V02; quality issue, no safety
consequences

6.1.see5.1

6.2. Higher pressure downstream of 03-
P01/02, potential exceeding of design
pressure, spillage of MEG and catalyst, local
fire not credible, no safety related
consequences

7.1.see6.2

for filling operation

3.1.2. LAH 03-101 alarm + operator
action

3.1.3. LAL 03-102 alarm + operator
action

4.11.see31.31 1313

5.1.1. FFRC 03-100 deviation alarm +
operator action

5.1.2. Pump with alarm - procedure to
start standby pump

5.1.3. LAH 03-102 during refill
operation

6.1.1.see51.1t05.1.3
6.2.1. PAH 03-100/101 trip of pumps

6.2.2. PCV 03-102 will open to 03-V02

7.1.1. PAH 03-100/101 trip of pumps
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Company: TECHNIP Zimmer GmbH Page: 2 of 45
Facility: PET
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
No or Less |...(circulation line to 03-V02) 7.1. see 6.2 (cont.) 7.1.1. PAH 03-100/101 trip of pumps
Flow (cont.) (cont.)
More Flow |8. More flow of MEG to 03-V01 8.1. Possible overfilling of 03-V01, release of |1 |3 |8.1.1. LAH 03-101 alarm + operator |1 |1
MEG through vent line (XV 03-100 closed action
during MEG filling), spillage of MEG to
environment, potential for fire (hot surface) 8.1.2. Operator at 03-V01, possibility
and potential for injury to close hand valve upstream 03-V01
9. More catalyst supply to 03-V01 9.1. Higher concentration of catalyst, 9.1.1. Sampling before batch is routed
changed product quality, no safety related to process
consequences

9.1.2. Operating procedure (of client)

10. Start of both pumps 03-P01/02 10.1. Higher pressure downstream of pumps, 10.1.1. PCV 03-102 will regulate
higher amount of catalyst to process, no pressure

safety related consequences
10.1.2. FV 03-100 will regulate flow to

process
11. FV 03-100 fails open 11.1.see 9.1 11.1.1.see 5.1.1.
12. PCV 03-102 fails open 12.1. Lower flow of catalyst to process, FV 12.1.1. FFRC 03-100 deviation alarm
03-100 will open and try to compensate loss + operator action
of pressure, in worst case lower amount of
catalyst to process, quality issue, no safety
related consequences
Reverse 13. No causes identified
Flow
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (1) Catalyst supply and preparation
Drawings: 078002C001-1403-B333-0002 - Catalyst Supply - Catalyst Preparation
Parameter: Temperature Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower 14. Loss of secondary HTM (e.g. FV  |14.1. [If Sb203 is used as catalyst] Extended 14.1.1. FRC 03-101 deviation alarm +
Temperature|03-101 fails closed) time for creating catalyst solution, no safety operator action

related consequences
14.1.2. TAL 03-100 alarm + operator

action
PHAWorks by Primatech Inc.
Worksheet
Company: TECHNIP Zimmer GmbH Page: 3 of 45
Facility: PET
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower 14. Loss of secondary HTM (e.g. FV  |14.1. [If Sb203 is used as catalyst] Extended 14.1.3. TDRC 03-103 deviation alarm
Temperature|03-101 fails closed) (cont.) time for creating catalyst solution, no safety + operator action
(cont.) related consequences (cont.)
Higher 15. Higher flow of HTM (e.g. FV 03-  |15.1. Higher heating capacity in 03-V01, 1 3 |[15.1.1. TAH 03-100 alarm and closes
Temperature|101 fails open) increased amount of MEG vapour, possible XV 03-100/101 + operator action
build-up of flammable mixture (MEG and
oxygen), potential for fire and injury 15.1.2. TAHH 03-100 (trips HTM
supply)
15.1.3. Flame arrestor in vent line
from 03-V01
15.1.4. Cooling of vent lines to
prevent vapour
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (1) Catalyst supply and preparation
Drawings: 078002C001-1403-B333-0002 - Catalyst Supply - Catalyst Preparation
Parameter: Pressure Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower 16. Not an issue in this node
Pressure
Higher 17. See respective causes under
Pressure "flow"
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (1) Catalyst supply and preparation
Drawings: 078002C001-1403-B333-0002 - Catalyst Supply - Catalyst Preparation
Parameter: Level Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower Level |18. See respective scenarios under
"Flow"
Higher Level [19. See respective scenarios under
"Flow"
20. Filling of 03-V02 when not needed |20.1. Higher level in 03-V02, filling of lines 20.1.1. LAH 03-102 alarm and closes
(misoperation) between 03-V02 and 03-V01, no safety XV03-101 + operator action
related consequences
20.1.2. L1 03-102 local indication at...
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Company: TECHNIP Zimmer GmbH Page: 4 of 45
Facility: PET
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
Higher Level |20. Filling of 03-V02 when not needed |20.1. Higher level in 03-V02, filling of lines ...bottom outlet of 03-V01
(cont.) (misoperation) (cont.) between 03-V02 and 03-V01, no safety
related consequences (cont.)
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (1) Catalyst supply and preparation
Drawings: 078002C001-1403-B333-0002 - Catalyst Supply - Catalyst Preparation
Parameter: Composition Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Wrong 21. Leakage of HTM coil at 03-V01 21.1. Mixture of catalyst - MEG with HTM, 21.1.1. Sampling of batch before
Composition quality issue, no safety related routing to continuous process
consequences
22. Failure of agitator 03-M01 at 03-  [22.1. Catalyst deposits at vessel bottom, 22.1.1. Alarm when M01-1M1 fails +
V01 influence on product quality due to irregular operator action
distribution of catalyst in solution; no safety
related consequences 22.1.2. Management of catalyst
preparation batch provides sufficient
time for corrective maintenance
actions
23. Wrong catalyst to 03-V01 (e.g. 23.1. Quality issue, no safety related 23.1.1. Sampling of batch before
during catalyst change-over) consequences routing to continuous process
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (1) Catalyst supply and preparation
Drawings: 078002C001-1403-B333-0002 - Catalyst Supply - Catalyst Preparation
Parameter: Phase Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
Wrong 24. See respective causes under
Phase "temperature"
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (1) Catalyst supply and preparation
Drawings: 078002C001-1403-B333-0002 - Catalyst Supply - Catalyst Preparation
Parameter: Services / Utilities Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less |25. Loss of power supply 25.1. All valves go to fail safe position 25.1.1. UPS
Services /
Utilities 25.2. Loss of pumps 03-P01/02 and stop of
agitator and stop of 03-A01 catalyst...
PHAWorks by Primatech Inc.
Worksheet
Company: TECHNIP Zimmer GmbH Page: 5 of 45
Facility: PET
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less |25. Loss of power supply (cont.) ...feeding device, see respective causes
Services / under "flow" and "composition"
Utilities
(cont.) 26. Loss of instrument air 26.1. see 25.1
27. Loss of cooling water 27.1. No cooling of vent lines possible, 1 |2 |27.1.1. Flame arrestor in vent line 1N
potential for vapor release via vent line of 03- from 03-V01
V01, potential for local fire and injury
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (1) Catalyst supply and preparation
Drawings: 078002C001-1403-B333-0002 - Catalyst Supply - Catalyst Preparation
Parameter: Start-Up / Shut-Down Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Start-Up /  |28. Feeding with catalyst before filling |28.1. Catalyst deposits at vessel bottom, 28.1.1. Operating procedure for
Shut down |with MEG influence on product quality due to irregular preparation of catalyst

distribution of catalyst in solution; no safety
related consequences

PHAWorks by Primatech Inc.



Worksheet

Company: TECHNIP Zimmer GmbH Page: 6 of 45
Facility: PET

Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (2) Esterification | (28-R01) incl. HTM system
Drawings: 078002C001-1428-B333-0001 - Esterification - Esterification 1
078002C001-1428-B333-0002 - Esterification - Esterification 1
078002C001-1428-B333-0006 - Esterification - Esterification 1

Parameter: Flow Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less |29. No or less supply with paste (e.g. |29.1. Stop of reaction, overheating of 3 |3 [29.1.1. PAH 28-04 alarm + operator 3 |0 |29.1.1. Check that PSV |Technip
Flow failure of 1416-P01/02/03 or failure of |esterification possible, pressure increase, action 28-05 is sized for higher|Zimmer
1416 XV16-04) possible damage to stage 1 (28-R01 and 28- capacity of plant
E10), vessel burst and fire, shut down of 29.1.2. PAHH 28-04 (closing of
plant primary HTM valve, shut down of
pump 28-P01/02, closure of paste
inlet valve, closure of spent glycol
reflux, stop of 28-E01, stop of 28-E11)
29.1.3. PRC 28-04 deviation alarm +
operator action
29.1.4. TRC 28-06 deviation alarm +
operator action
29.1.5. PSV 28-05
29.2. Higher temperature in product heat 29.2.1. TRC 28-103/106 deviation
exchanger 28-E10, not exceeding design alarm + operator action
temperature, no safety related consequences
29.2.2. TAH 28-103 alarm + operator
action
29.2.3. TAHH 28-103 stops HTM
supply to 28-E11
30. No or less flow of spent glycol 30.1. Decreasing degree of esterification, 30.1.1. FFRC 28-01 deviation alarm
reflux from column (e.g. FV 28-01 fails|loss of product quality, problems
closed) downstream, new parameter necessary, no 30.1.2. PRC 28-04 controls pressure
safety related consequences in 28-R01
30.1.3. Periodical sample at SP 1428-
RO1
30.2. Backflow of vapours from stage 1 28- 30.2.1. Check valve
RO1 into line to bottom discharge pumps (28-
P07/08) of column, no safety related...
PHAWorks by Primatech Inc.
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Facility: PET
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less |30. No or less flow of spent glycol ...consequences 30.2.1. Check valve (cont.)
Flow (cont.) [reflux from column (e.g. FV 28-01 fails
closed) (cont.)
31. Failure of agitator 28-M01 31.1. Decreasing degree of esterification, 31.1.1. Motor failure alarm in DCS +
loss of product quality, problems operator action
downstream, no safety related
consequences
32. Failure of pump 28-P09 or 28-P10 (32.1. Lower product flow, loss of product, no 32.1.1. Motor failure alarm at each
overfilling of 28-R01 possible as second pump 28-P09 and 28-P10 + operator
pump handles full flow; no safety related action
consequences
33. Closed AM6507/3 or LV 28-11 33.1. No flow to esterification stage 2, 33.1.1. LIC 28-11 deviation alarm (if
increased level in 28-R01, reactor overfilling, not failed) + operator action
pressure increase, possible liquid carry over
to column; no further consequences in this 33.1.2. LAH 28-01 + operator action
node
33.1.3. LAHH 28-01 (closing of
primary HTM valve, shut down of
pump 28-P01/02, closure of paste
inlet valve, closure of spent glycol
reflux, stop of 28-E01, stop of 28-E11)
34. Pump circulation line PV 28-100  [34.1. No circulation flow possible, pump 34.1.1. PRC 28-100 deviation alarm +
fails closed delivers to stage 2. Product remains in line, operator action
reduction of product quality, no safety related
consequences
35. Failure closes PV 28-04 35.1. Pressure increase, potential damage to |3 |3 |35.1.1. PAH 28-04 alarm + operator |3 |1
(malfunction of PRC 28-04, stage 1 (28-R01) and product heat action (if not failed)
mechanical failure or maloperation) |exchanger 28-E10, damage to reactor and
fire, shut down of plant 35.1.2. PAHH 28-04 (closing of
primary HTM valve, shut down of
pump 28-P01/02, closure of paste
inlet valve, closure of spent glycol
reflux, stop of 28-E01, stop of 28-E11)
(if not failed)
35.1.3. PSV 28-05
36. No flow through 28-E10 (due to... |36.1. Higher temperature in 28-E10, not... 36.1.1. TRC 28-103 deviation alarm...

PHAWorks by Primatech Inc.
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Company: TECHNIP Zimmer GmbH Page: 8 of 45
Facility: PET
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
No or Less |...process fluctuations) ...exceeding design temperature, potential for ...+ operator action
Flow (cont.) fouling, loss of product quality, no safety
related consequences 36.1.2. TAL 28-102/103 alarm +
operator action
36.1.3. PAL 28-101 alarm + operator
action
More Flow |37. Higher supply flow of paste (e.g. |37.1. Decreasing temperature in stage 1 28- 37.1.1. Handled by temperature
failure of 1416-P01/02/03) RO1 and 28-E10, lower degree of control cycle.
esterification, loss of product quality, no (TIC 28-04 and TRC 28-08 and TRC
safety related consequences 28-103/106)
37.2. Increased level in stage 1 (28-R01), 37.2.1. LAH 28-01 + operator action
reactor overfilling, pressure increase,
possible liquid carry over to column, no 37.2.2. LAHH 28-01 (closing of
further consequences in this node primary HTM valve, shut down of
pump 28-P01/02, closure of paste
inlet valve, closure of spent glycol
reflux, stop of 28-E01, stop of 28-E11)
38. More flow of spent glycol (e.g. FV |38.1. Higher vapour content, more vapour to 38.1.1. FFRC 28-01 deviation alarm +
28-01 fails fully open) column, no consequences in this node operator action (if not failed)
39. Higher flow to stage 2 28-R02 via (39.1. Low level in stage 1 28-R01 and 28- 39.1.1. High residence time in reactor
LV 28-11 E10, decreased residence time and reduced enables operational staff to act
product quality, higher level in 28-R02, no
further consequences in this node 39.1.2. LIC 28-01 deviation alarm +
operator action
39.1.3. LAL 28-02 alarm and stop of
agitator + operator action
39.1.4. LAH 28-11 alarm + operator
action
40. Higher flow through PV 28-04 fails |40.1. Pressure drop in stage 1 (28-R01), 40.1.1. PRC 28-04 deviation alarm
fully open reduced product quality, no further
consequences in this node 40.1.2. see 30.1.3
41. Higher flow to 28-R01 (PV 28-100 [41.1. Less flow to esterification stage 2, 41.1.1. LIC 28-11 deviation alarm +
fails fully open) slightly increased level in 28-R01, no safety operator action
related consequences
PHAWorks by Primatech Inc.
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
More Flow |41. Higher flow to 28-R01 (PV 28-100 |41.1. Less flow to esterification stage 2, 41.1.2. LAH 28-01 + operator action
(cont.) fails fully open) (cont.) slightly increased level in 28-R01, no safety
related consequences (cont.) 41.1.3. LAHH 28-01 (closing of
primary HTM valve, shut down of
pump 28-P01/02, closure of paste
inlet valve, closure of spent glycol
reflux, stop of 28-E01, stop of 28-E11)
Reverse 42. see 30
Flow
43. Stop of pumps and control valve [43.1. Reverse flow of product through pumps 43.1.1. No safeguards required
PV 28-100 at higher elevation than 28-P09/10, no further consequences
product transfer pumps 28-P09/10
Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (2) Esterification | (28-R01) incl. HTM system
Drawings: 078002C001-1428-B333-0001 - Esterification - Esterification 1
078002C001-1428-B333-0002 - Esterification - Esterification 1
078002C001-1428-B333-0006 - Esterification - Esterification 1
Parameter: Temperature Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower 44. Loss of secondary liquid HTM 44.1. Reaction slow down leading to 44.1.1. Insulation of system - heat
Temperature heating loop coming from 28-P01/02 |solidification of product, possible damage to loss not immediately

(or lower temperature level) - (blocked
manual valve or filter upstream of 28-
P01/02, failure of pump, closed
manual valve downstream of pumps)

45. Loss of secondary vapour HTM
heating loop (coming from 28-E01,
heating jacket of 28-R01, overhead

lines and connection to safety...

agitator, possible shut down of plant or
reduced capacity

44.2. Loss of pressure in stage 1 (28-R01),
not exceeding design pressure, loss of
product quality, no safety related
consequences

45.1. Loss of jacket heating at 28-R01,
higher coil temperature, solidification of
oligomers at reactor wall above coil level,

loss of level control (LIC 28-01), exessive...

44.1.2. TRC 28-06 deviation alarm +
operator action

44.1.3. Motor of agitator equipped
with motor alarm and shut down of
agitator due to overcurrent

44.2.1. PRC 28-04 deviation alarm +
operator action

44.2.2. Manual operation - nitrogen
introduction possible to equalize
pressure

45.1.1. Insulation of reactor (slow
temperature drop)

45.1.2. TRC 28-08 deviation alarm +...
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Facility: PET
DEVIATION CAUSES CONSEQUENCES SAFEGUARDS SS | PS | RECOMMENDATIONS BY
Lower ...valves) (or lower temperature level) |...oligomer carry over to column, possible ...operator action
‘Temperature|- (Not sufficient HTM to evaporate) blockage of vapour line
(cont.) 45.1.3. TAL 28-01/12 vent condensor

46. Loss of secondary vapour HTM
heating loop to 28-E10 (coming from
28-E11)

47. Loss of secondary liquid HTM...

45.2. Loss of heating jacket at overhead line,
possible solidification of oligomers, possible
blockage of line, blockage most probable at
PV 28-04, pressure increase, possible
overpressure in stage 1 28-R01; vessel burst
and fire, shut down of plant

46.1. Loss of heating medium in 28-E10,
solidification of product inside 28-E10 and
connected piping, loss of product quality, no
safety related consequences

47.1. Colder temperature of spent glycol to...

(alarm in collection header) + operator
action

45.1.4. LAL 28-03 at 28-E01

4513 and 45.1.4

45.2.2. Large diameter of overhead
vapour line, avoids quick blockage.

45.2.3. Blockage most probable at PV
28-04, equipped with pressure alarms

45.2.4. PAH 28-04 alarm + operator
action

45.2.5. PAHH 28-04 (closing of
primary HTM valve, shut down of
pump 28-P01/02, closure of paste
inlet valve, closure of spent glycol
reflux, stop of 28-E01, stop of 28-E11)

45.2.6. PSV 28-05

46.1.1. Insulation of heat exchanger
(slow temperature drop)

46.1.2. TRC 28-103/106 deviation
alarm + operator action

46.1.3. TAL 28-105 alarm at vent
condensor + operator action

46.1.4. TAL 28-102/103 alarm +
operator action

46.1.5. LAL 28-100 at 28-E11

47.1.1. Insulation of lines, slow...

PHAWorks by Primatech Inc.
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DEVIATION CAUSES CONSEQUENCES SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower ...heating loop coming from 28-P05/06|...28-R01, no safety related consequences ...temperature drop
Temperature|at column 28-C01
(cont.)
Higher 48. Higher temperature in secondary [48.1. Overheating of esterification possible, 48.1.1. TRC 28-06 deviation alarm + (3 |0
‘Temperature|liquid HTM heating loop coming from |pressure increase,possible damage to stage operator action

28-P01/02 (failure opened bypass at
HTM supply valve, malfunction of
control valve)

49. Higher temperature in secondary
vapour HTM heating loop (coming
from 28-E01, heating jacket of 28-
RO01, overhead lines and connection
to safety valves) - (failure opened
bypass at HTM supply valve,
malfunction of control valve)

50. Higher temperature in secondary
vapour HTM heating loop (coming
from 28-E11 to 28-E10) - (failure
opened bypass at HTM supply valve,
malfunction of control valve)

1 (28-R01), vessel burst and fire, shut down
of plant

48.2. Increased DEG formation causing
higher DEG concentration and leads to
quality loss

49.1. Higher pressure in 28-E01, exceeding
of design pressure; hot secondary HTM to
atmosphere, harm to operator, risk of severe
injury

50.1. Higher pressure in 28-E11, exceeding
of design pressure; hot secondary HTM to
atmosphere, harm to operator, risk of severe
injury

48.1.2. TIC 28-04 deviation alarm +
operator action

48.1.3. PAH 28-04 alarm + operator
action

48.1.4. PAHH28-04 (closing of
primary HTM valve, shut down of
pump 28-P01/02, closure of paste
inlet valve, closure of spent glycol
reflux, stop of 28-E01, stop of 28-E11)
48.1.5. PSV 28-05

48.2.1. Periodical sampling at SP
1428-R01

49.1.1. PAH 28-11 stops primary HTM
supply via TV 28-08

49.1.2. PSV 28-12

50.1.1. PAH 28-104 stops primary
HTM supply via TV 28-106

50.1.2. PSV 28-103
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Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (2) Esterification | (28-R01) incl. HTM system
Drawings: 078002C001-1428-B333-0001 - Esterification - Esterification 1
078002C001-1428-B333-0002 - Esterification - Esterification 1
078002C001-1428-B333-0006 - Esterification - Esterification 1

Parameter: Pressure Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower 51. See respective causes under
Pressure "Flow" and "Temperature"
Higher 52. See respective causes under
Pressure "Flow" and "Temperature"
Session: (1) 19.11.2018 Revision: (1) 27.11.2018

Node: (2) Esterification | (28-R01) incl. HTM system
Drawings: 078002C001-1428-B333-0001 - Esterification - Esterification 1
078002C001-1428-B333-0002 - Esterification - Esterification 1
078002C001-1428-B333-0006 - Esterification - Esterification 1

Parameter: Level Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
Lower Level |53. See respective causes under
"Flow"
54. Loss of vapour HTM in HTM 54.1. Lower level in 28-E01 54.1.1. LAL 28-03
evaporator
54.2. Lower level in 28-E11 54.2.1. LAL 28-100
54.3. Insufficient HTM to vaporise and cool 54.3.1. TRC 28-08/106 deviation
down of vapour HTM system alarm

54.3.2. TAL 28-01/12/105

Higher Level |55. See respective causes under

"Flow"

56. Operator fault 56.1. Overfilling of 28-E01/E11, higher 2 |3 [56.1.1. PSV 28-12/103 2 |1 |56.1.1. Provide LAH 28-|Client
pressure in evaporator, exceeding of design 03/100 for evaporator
pressure, harm to operator, potential for 28-E01 and 28-E11

severe injury

PHAWorks by Primatech Inc.
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Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (2) Esterification | (28-R01) incl. HTM system
Drawings: 078002C001-1428-B333-0001 - Esterification - Esterification 1
078002C001-1428-B333-0002 - Esterification - Esterification 1
078002C001-1428-B333-0006 - Esterification - Esterification 1
Parameter: Composition Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
\Wrong 57. Leakage in heating coil 57.1. HTM in product, contamination of 57.1.1. Regular sampling at SP 1428-
Composition product, loss of product quality, no safety RO1
related consequences
58. Leakage in heating jacket 58.1. Mixture of product and HTM on product
or heating loop side.
58.2. see 57.1, if HTM in Product 58.2.1.see 57.1.1

58.3. If product in HTM loop, no immediate
consequences, changing parameters in
heating loop, possible formation of
decomposition products, no safety related

consequences
59. Leakage in lines with vapour 59.1. Same As 58.1, 58.2 and 58.3 59.1.1. see 5821
heating jacket
60. Leakage in lines with liquid 60.1. see 57.1 60.1.1. see 5711
heating jacket
61. Leakage of HTM to outer shell 61.1. Contact of HTM with insulation, large |1 |3 [61.1.1. Construction manual ensures |1 |2
surface, possible fire due to hot surfaces, that pressure and tightness test must
potential for injury be conducted before filling with HTM
61.1.2. Operating procedure and fire
fighting of client contain
recommendations on general material
information sheet
62. Degradation of HTM (long term 62.1. Gas formation and loss of heating 62.1.1. Regular checks by
issue) capacity maintenance and operating personal

62.1.2. TRC 28-08/106 deviation
alarm

62.1.3. TAL 28-01/12/105
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
\Wrong 63. Leakage in 28-E01/11 63.1. Primary HTM (l) into heat exchanger, 63.1.1. TRC 28-08/106 deviation
Composition no evaporation, loss of heating loop, no alarm + operator action
(cont.) safety related consequences
63.1.2. TAL 28-01/12/105 vent
condensor (alarm in collection
header) + operator action
63.1.3. LAL 28-03/100 alarm +
operator action
64. Leakage in 28-E10 64.1. see 57.1. 64.1.1. see 5711
Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (2) Esterification | (28-R01) incl. HTM system
Drawings: 078002C001-1428-B333-0001 - Esterification - Esterification 1
078002C001-1428-B333-0002 - Esterification - Esterification 1
078002C001-1428-B333-0006 - Esterification - Esterification 1
Parameter: Phase Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
\Wrong 65. See respective causes under
Phase "Flow" and "Temperature"
Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (2) Esterification | (28-R01) incl. HTM system
Drawings: 078002C001-1428-B333-0001 - Esterification - Esterification 1
078002C001-1428-B333-0002 - Esterification - Esterification 1
078002C001-1428-B333-0006 - Esterification - Esterification 1
Parameter: Services / Utilities Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less |66. Loss of power supply 66.1. All valves go to fail safe position 66.1.1. UPS
Services /
Utilities 66.2. Loss of pumps and stop of agitator, see
respective causes under "flow"
67. Loss of instrument air 67.1. see 66.1
68. Loss of cooling water (cooling of |68.1. Potential overheating of agitator 68.1.1. Level measurement in seal pot
agitator flange) bearing, potential damage to seal and
bearing, minor amount of glycol vapors to
environment, no safety related
consequences
PHAWorks by Primatech Inc.
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less |68. Loss of cooling water (cooling of |68.2. Longer cooling time at sample point. 68.2.1. None
Services /  |agitator flange) (cont.) Potential deviation in product analysis
Utilities
(cont.)
Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (2) Esterification | (28-R01) incl. HTM system
Drawings: 078002C001-1428-B333-0001 - Esterification - Esterification 1
078002C001-1428-B333-0002 - Esterification - Esterification 1
078002C001-1428-B333-0006 - Esterification - Esterification 1
Parameter: Start-Up / Shut-Down Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Start-Up /  |69. Start-up of 28-P09/10 during cold |69.1. Damage to coupling of pump, no safety 69.1.1. TAL 28-18/19 prevents start-
Shut-Down  |temperature related consequences up for low temperatures
70. Operator failure during startup 70.1. Potential overpressure in 28-R01 70.1.1. Current PSV 28-05 (not 70.1.1. Replace PSV  |Client
(hot dummy run) leading to exceeding design pressure; see sufficient to handle this cause) 28-05 to cover hot
simultaneous overheating of 28-R01  [recommendation (after implementation of dummy run including
with internal heating and 28-E10 recommendation cause not longer valid) 70.1.2. PAH 28-04 alarm + operator 28-E10
(maximum heating at same time) action
70.1.3. PAHH 28-04 (closing of
primary HTM valve, shut down of
pump 28-P01/02, closure of paste
inlet valve, closure of spent glycol
reflux, stop of 28-E01, stop of 28-E11)
71. Low glycol level in 28-R01 during |71.1. Cold paste is charged directly to the 71.1.1. LAL 28-02 alarm + operator 71.1.1. Provide stop of |By client
startup internal heating coils of 28-R01; reduced action paste feed during start- |to include
heat transfer; delayed startup and quality up only based on LAL |into
issue 28-02, describe this existing
case in operating operating
manual (during normal |manual
operation no stop of
paste feed)
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Session: (1) 19.11.2018
Node: (3) Esterification Processs Column
Drawings: 078002C001-1428-B333-0004 - Esterification - Process Column
078002C001-1428-B333-0005 - Esterification - Process Column Head System
Parameter: Flow Intention:

DEVIATION CAUSES CONSEQUENCES S|P
No or Less |72. No or less glycol vapours from 72.1. Level drop in column 28-C01, no reflux

Flow esterification | to esterification, no consequences in this
node

Revision: (1) 27.11.2018

SAFEGUARDS SS |PS | RECOMMENDATIONS BY
72.1.1. LRC 28-21 deviation alarm +
operator action

73. No or less glycol vapours from 73.1.see72.1
esterification Il

73.1.1.see 7211

74. No flow to pumps 28-P07/08 74.1. Increased level in 28-C01, overfilling of
(hand valve upstream of pump column, liquid carry over to reflux vessel,
closed) glycol to stripper column and subsequently to
waste water treatment

74.1.2. PAH 28-36/34 alarm +
operator action

74.1.3. PAHH 28-36 stops
esterification

74.1.4. TRC 28-52 deviation alarm

74.2. Pressure increase in esterification | and
1l

74.2.1. Safeguards in esterification

74.1.4

74.3. Running dry of pump, cavitation of 74.3.1. Same As 74.1.1,74.1.2 and
pump, damage to equipment 74.1.4

74.3.2. Floor operator to observe
proper operation of equipment.

74.3.3. Stand by pump in place

75. Failure of pump 28-P07/08 75.1. Same As_74.1 and 74.2 75.1.1. Same As 74.1.1,74.1.2.and

75.1.2. Motor alarm at pump

75.1.3. Floor operator to observe
proper operation of equipment.

PHAWorks by Primatech Inc.
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less |75. Failure of pump 28-P07/08 (cont.) |75.1. Same As_74.1.and 74.2 (cont.) 75.1.4. Stand by pump in place
Flow (cont.)

76. No or less flow to receivers
(esterification | or Il or glycol collecting
vessel)

76.1. No consequences in this node

77. Closed valve in spent glycol reflux |77.1. Oligomers might block the lowest 77.1.1. PDAH 28-33 alarm + operator
line to spray nozzle of column 28-C01 |packing, insufficient vapour flow to upper action

packings, possible pressure increase, slight
overpressure in column, not exceeding
design pressure, no safety related
consequences

78. No or less flow of spent EG from
28-V03 to column (closed FV 28-23 or
hand valve)

79. No or less process water reflux to
column (manual valve or flow control
valve FV28-21 closed or failure of
pump 3410-P01/02)

80. Closed manual valve in overflow

line of process water to stripper unit...

78.1. Level increase in 28-V03, overfilling not
possible due to overflow line, no safety
related consequences

79.1. Change in column temperature profile,
reduced separation of water/glycol, possible
pressure build-up, damage to column and
esterification I, possible release of glycol
vapours and hot glycol, possible fire

80.1. Overfilling of 28-V01, backflow to

condenser 28-E12 and finally filling of off...

78.1.1. LAH 28-22 alarm + operator
action

79.1.1. FRC 28-21 deviation alarm (if
not failed) + operator action

79.1.2. FAL 28-21 (if not failed) +
operator action

79.1.3. TRC 28-53 deviation alarm +
operator action

79.1.4. PAH 28-34/36 alarm +
operator action

79.1.5. PAHH 28-36 (stop of HTM
heating loop, close of spend glycol
feed, start of safety loops in
esterification | & II)

79.1.6. Pump failure alarm (3410-
P01/02) will switch XV 28-100 to
direct reflux

79.1.7. PSV 28-39 release to blow
down vessel 28-V02

80.1.1. LAH 28-31 alarm + operator

action
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY

No or Less |...3410 ...gas line and backflow to process column

Flow (cont.) 80.1.2. FAL 28-31 alarm + operator
action

80.2. see 79.1 3 |3 [80.2.1. See 79.1.1,79.1.2,79.1.3, 3 |0

79.1.4,79.1.5and 79.1.7

More Flow [81. Higher feed of spent glycol 81.1. Temperature increase in column, 81.1.1. TRC 28-52 deviation alarm +

vapours from esterification | pressure increase in column, no safety operator action

related consequences
81.1.2. TRC 28-53 deviation alarm +
operator action

81.1.3. PDAH 28-33 alarm + operator

action
82. Higher feed of spent glycol 82.1.see 81.1 82.1.1. See 81.1.1,81.1.2.and 81.1.3
vapours from esterification I
83. Higher flow to spent glycol 83.1. Level drop in column 28-C01, changed 83.1.1.see 7211
reveivers reflux to esterification, temperature increase
in paste preparation (see causes in
respective node), no safety related
consequences
84. Higher glycol backflow to column (84.1. No consequences
(circulation line)
85. Higher flow of spent EG from 28- (85.1. Lower level in 28-V03, no safety related 85.1.1. LAL 28-22 alarm + operator
V03 to column (FV 28-23 fails fully consequences action
open)
85.1.2. FIC 28-23 deviation alarm +
operator action (if not failed)
86. Higher process water reflux to 86.1. Temperature drop in column, higher 86.1.1. FRC 28-21 deviation alarm (if
column via FV 28-21 (fails fully open) [energy consumption, if not enough energy not the cause)
left higher water content in bottom area,
water in glycol to receivers, quality issue, no 86.1.2. Temperature deviation alarms
safety related consequences at column
86.1.3. LRC 28-21 deviation alarm +
operator action
PHAWorks by Primatech Inc.
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
More Flow |86. Higher process water reflux to 86.1. Temperature drop in column, higher 86.1.4. 3410 LAL 10-21 + operator
(cont.) column via FV 28-21 (fails fully open) [energy consumption, if not enough energy action
(cont.) left higher water content in bottom area,
water in glycol to receivers, quality issue, no
safety related consequences (cont.)
86.2. see 74.1 86.2.1.see 74.1.110.74.1.4
Reverse 87. Pumps 28-P07/08 at lower 87.1. Backflow through pump in case of 87.1.1. Check valves at receiver if
Flow elevation than receivers failure due to static height difference, no needed
safety related consequences
88. Backflow of vapour via FV 28-23 (88.1. Vapour to 28-V03. no consequences 88.1.1. Siphon installed in spent
to 28-V03 (flame arrestor at 28-V03) glycol feedline to column
89. Overfilling of column 89.1. Backflow of liquids via spent glycol feed 89.1.1. LAH 28-22 alarm + operator
via FV28-23 to 28-V03 (static height action
differences), overfilling not possible due to
overflow line, no safety related
consequences
90. Wrong position of XV 28-100 90.1. Direct reflux to process column, no
(Position A-C when B-C needed) safety related consequences
Session: (1) 19.11.2018 Revision: (1) 27.11.2018

Node: (3) Esterification Processs Column
Drawings: 078002C001-1428-B333-0004 - Esterification - Process Column
078002C001-1428-B333-0005 - Esterification - Process Column Head System

Parameter: Temperature Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower 91. Loss of secondary liquid HTM 91.1. Temperature drop in column 28-C01, 91.1.1. Insulation of system - heat
Temperature|heating loop coming from 28-P05/06 |water in bottom section of column, water in loss not immediately
(or lower temperature level) for coils  |spent glycol to receivers, quality issue, no
and heating jacket for column safety related consequences. 91.1.2. TRC 28-52 deviation alarm +
(blocked hand valve or strainer operator action
upstream of 28-P05 or 06, failure of
pump, closed hand valve downstream 91.1.3. TRC 28-53 deviation alarm +
of pumps, failure closed TV28-52 / operator action
FV28-24, failure closed TV28-42)
91.1.4. TRC 28-42 deviation alarm +
operator action
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Facility: PET
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
Higher 92. See respective causes under
Temperature|"Flow"
93. Higher heating duty in secondary |93.1. Minor temperature and pressure 93.1.1. TRC 28-52 or 28-42 deviation
HTM loop (TRC 28-52 fails open, TRC |increase in column, glycol through overhead alarm (if not failed) + operator action
28-42 fails open) to stripper and subsequently to waste water
treatment, no further consequences 93.1.2. PAH 28-34 alarm + operator
action
93.1.3. PAHH 28-34 opens offgas line
to atmosphere
94. Loss of fan at condenser 28-E12 (94.1. see 79.1 3 [3 [94.1.1.See 79.1.1,79.1.2,79.1.3, 3 |0
79.1.4,79.1.5 and 79.1.7
94.2. Loss of level in reflux vessel 28-V01, 94.2.1. LAL 28-31 alarm + operator
long-term no flow to stripper unit; no further action
consequences in this node
94.2.2. FAL 28-31 alarm + operator
action
94.2.3. 3410 LAL 10-21 alarm +
operator action
95. Loss of cooling water in 28- 95.1. Possible problems in waste water 95.1.1. TAH 28-61 alarm + operator
E03/04 treatment, no consequences in this node action
Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (3) Esterification Processs Column
Drawings: 078002C001-1428-B333-0004 - Esterification - Process Column
078002C001-1428-B333-0005 - Esterification - Process Column Head System
Parameter: Pressure Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower 96. Not an issue in this node
Pressure
Higher 97. See respective causes under
Pressure "Temperature"
98. Blockage of column packing due [98.1. Higher pressure in column, exceeding (3 |3 |98.1.1. PAH 28-34/36 alarm + 3 |0
to oligomers from esterification of design pressure, possible release of glycol operator action
reactor vapours and hot glycol, possible fire
PHAWorks by Primatech Inc.
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Higher 98. Blockage of column packing due [98.1. Higher pressure in column, exceeding 98.1.2. PAHH 28-36 (stop of HTM
Pressure to oligomers from esterification of design pressure, possible release of glycol heating loop, close of spend glycol
(cont.) reactor (cont.) vapours and hot glycol, possible fire (cont.) feed, start of safety loops in
esterification | & Il)
98.1.3. PSV 28-39
Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (3) Esterification Processs Column
Drawings: 078002C001-1428-B333-0004 - Esterification - Process Column
078002C001-1428-B333-0005 - Esterification - Process Column Head System
Parameter: Level Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower Level |99. See respective causes under
"Flow"
Higher Level [100. See respective causes under
"Flow"
Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (3) Esterification Processs Column
Drawings: 078002C001-1428-B333-0004 - Esterification - Process Column
078002C001-1428-B333-0005 - Esterification - Process Column Head System
Parameter: Composition Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Wrong 101. Leakage in coils of column 28- |101.1. Contamination of spent glycol with 101.1.1. Periodic sampling at SP
Composition |{C01 HTM, quality problems downstream, no 1428 P07/08

safety related consequences

102. Unreacted PTA in glycol vapours
from esterification | and I

103. Leakage in heat exchanger 28-
E03 or E04

102.1. Contamination of bottom stream,
collection in pump strainer, no safety related
consequences.

103.1. Cooling water into waste water
treatment, no safety related consequences.

102.1.1. No safeguards required

103.1.1. No safeguards required
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Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (3) Esterification Processs Column
Drawings: 078002C001-1428-B333-0004 - Esterification - Process Column
078002C001-1428-B333-0005 - Esterification - Process Column Head System

Parameter: Phase Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
\Wrong 104. See respective causes under
Phase "Flow"
Session: (1) 19.11.2018 Revision: (1) 27.11.2018

Node: (3) Esterification Processs Column
Drawings: 078002C001-1428-B333-0004 - Esterification - Process Column
078002C001-1428-B333-0005 - Esterification - Process Column Head System

Parameter: Services / Utilities Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
No or Less |105. Loss of power supply 105.1. All valves go to fail safe position 105.1.1. UPS
Services /
Utilities 105.2. Loss of pumps, see respective causes
under "flow"
106. Loss of instrument air 106.1. see 105.1
107. Loss of cooling water 107.1. See respective causes under
"temperature”
108. Loss of soft water (cooling of 108.1. Potential overheating of equipment (or 108.1.1. Possibility to use cooling
pump sealing 28-P07/08) parts of equipment) and possible damage water temporary
109. Loss of nitrogen to blowdown 109.1. Loss of blanketing in 28-V02, release 109.1.1. FAL 28-32 alarm + operator
vessel 28-V02 or closed manual valve |of glycol vapors to atmosphere in case of action
release via PSVs, no safety related
consequences 109.1.2. PAL 28-41 alarm + operator
action
Session: (1) 19.11.2018 Revision: (1) 27.11.2018

Node: (3) Esterification Processs Column
Drawings: 078002C001-1428-B333-0004 - Esterification - Process Column
078002C001-1428-B333-0005 - Esterification - Process Column Head System

Parameter: Start-Up / Shut-Down Intention:

DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Start-Up / 110. Manual valve in MEG supply line |110.1. Level increase in column, higher flow

Shut-Down _|to column open to 1478-V02 (no consequences in this node)

PHAWorks by Primatech Inc.
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Start-Up / 111. Demin water valve left open 111.1. Filling of vessel with demin water, via 111.1.1. 3410 LAH 10-21 + operator
Shut-Down  |during refill of 28-V01 overfilling line to stripper unit 3410 and action
(cont.) subsequently to waste water treatment, no
further consequences

112. Risk of high level in process 112.1. Increased level in column with all 112.1.1. Well trained operators

column especially under startup consequences as mentioned under "Flow" needed for sufficient control of startup

conditions due to exessive process process - manually controlled bypass

glycol from esterification stage | operation possible

PHAWorks by Primatech Inc.
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Facility: PET
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (4) Prepolymer transfer
Drawings: 078002C001-1458-B333-0001 - Prepolycondensation - Prepolymer Transfer
078002C001-1458-B333-0002 - Prepolycondensation - Prepolymer Transfer
Parameter: Flow Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less [113. No or less product from previous |113.1. Pumps 58-P01/02 run dry and 113.1.1. PRC 58-06 deviation alarm +
Flow node potential pump damage, no safety related operator action
consequences
113.1.2. PAL 58-06 alarm + operator
action
114. Pump 58-P01/02 failure 114.1. No product to final reactor 68-R01; 114.1.1. PRC 58-06 deviation alarm +
potential for higher level in 48-R01; no safety operator action
related consequences
114.1.2. PAL 58-06 alarm + operator
action
114.1.3. SFRC 58-03 deviation alarm
+ operator action
114.1.4. 58-P01/02 motor failure
alarm + operator action
115. PV 58-06 fails closed or 115.1. Same As 114.1 115.1.1. Same As.114.1.1 o 114.14
blockage of 58-E03
115.2. High pressure downstream pumps 58-|12 |3 |115.2.1. PAH 58-04/05 alarm + trip of |2 (2
P01/02; potential for exceeding design pumps
pressure; release of hot prepolymer, hazard
for injury 115.2.2. PAH 58-06 alarm + trip of
pumps
More Flow |116. Control failure of pump speed 116.1. Higher pressure downstream of 2 |3 |116.1.1. PRC 58-06 deviation alarm + |2 |1
58-P01/02 pumps potentially exceeding design pressure operator action
of pipeline, release of hot prepolymer, hazard
for injury 116.1.2. PAH 58-04/05 alarm + trip of
pumps
116.1.3. PAH 58-06 alarm + trip of
pumps
116.1.4. SFRC 58-03 deviation alarm
+ operator action
PHAWorks by Primatech Inc.
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
More Flow |116. Control failure of pump speed 116.2. PV 58-06 opens to compensate 116.2.1. 1468 LIC 68-03 deviation
(cont.) 58-P01/02 (cont.) higher pressure, higher level in 68-R01, no alarm + operator action
further consequences in this node
117. PV58-06 fails open 117.1. Lower pressure in product pipeline 117.1.1. PRC 58-06 deviation alarm (if
not failed) + operator action
117.1.2. PAL 58-06 alarm + operator
action
Reverse 118. Sampling when pump 58-P01/02 |118.1. Potential air ingress into line, internal 118.1.1. Operating procedure for
Flow not running and valve to disc ring deflagration, equipment damage, quality sampling
reactor (PV-58-06) is open issue, no safety related consequences
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (4) Prepolymer transfer
Drawings: 078002C001-1458-B333-0001 - Prepolycondensation - Prepolymer Transfer
078002C001-1458-B333-0002 - Prepolycondensation - Prepolymer Transfer
Parameter: Temperature Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower 119. Lower temperature of product 119.1. Higher viscosity of product in 119.1.1. PRC 58-06 deviation alarm +
Temperature|from previous node pipelines, higher pressure in lines, no safety operator action

120. Failure of pump 58-P03 (HTM)
OR TV 58-07 fails closed

121. Failure of pump 58-P07/08

(HTM) OR TV 58-100 fails closed

related consequences

120.1. No HTM heating possible; prepolymer
transfer pipeline cools down and higher
viscosity of prepolymer, higher pressure
downstream of prepolymer pumps, no safety
related consequences

121.1. No HTM heating possible, prepolymer

transfer pipeline cools down and higher...

119.1.2. PAH 58-04/05/06 alarm and
trip of prepolymer pumps + operator
action

120.1.1. 58-P03 motor failure alarm +
operator action

120.1.2. TIC 58-07 deviation alarm +
operator action

120.1.3. PAH 58-04/05/06 alarm and
trip of prepolymer pumps 58-P01/02 +
operator action

120.1.4. TAL 58-101 alarm + operator
action

121.1.1. 58-P07/08 motor failure
alarm + operator action
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
Lower 121. Failure of pump 58-P07/08 ...viscosity of prepolymer, higher pressure
‘Temperature|(HTM) OR TV 58-100 fails closed downstream of prepolymer pumps, no safety 121.1.2. TRC 58-100 deviation alarm
(cont.) (cont.) related consequences + operator action
121.1.3. PAH 58-04/05/06 alarm and
trip of prepolymer pumps 58-P01/02 +
operator action
122. Wrong adjustment of manual 122.1. Prepolymer cooler 58-E03 increases 122.1.1. TRC 58-100 controlls
valves at 58-E04 cooling duty, slight increase of viscosity, no temperature
safety related consequences
122.1.2. TAL 58-102
Higher 123. Higher temperature of product  |123.1. Potentially reduced product quality; no 123.1.1. SP 1458-P01/02 sampling
Temperature|from previous node safety related consequences
124. Control failure TRC58-07 or 124.1. Higher temperature at prepolymer 124.1.1. SP 1458-P01/02 sampling
valve TV58-07 fails open transfer pipeline, lower viscosity of
prepolymer and reduced product quality, no
safety related consequences
125. Control failure TRC58-100 or 125.1. Loss of cooling capacity of 58-E03, 125.1.1. TAH 58-102 alarm + operator
valve TV58-100 fails open potential for reduced product quality, no action
safety related consequences
125.1.2. TAH 58-101 alarm + operator
action
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (4) Prepolymer transfer
Drawings: 078002C001-1458-B333-0001 - Prepolycondensation - Prepolymer Transfer
078002C001-1458-B333-0002 - Prepolycondensation - Prepolymer Transfer
Parameter: Pressure Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower 126. See respective causes under
Pressure "Flow" and "Temperature"
Higher 127. See respective causes under
Pressure "Flow" and "Temperature"
PHAWorks by Primatech Inc.
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Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (4) Prepolymer transfer
Drawings: 078002C001-1458-B333-0001 - Prepolycondensation - Prepolymer Transfer
078002C001-1458-B333-0002 - Prepolycondensation - Prepolymer Transfer
Parameter: Level Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower Level (128. See respective causes under
"Flow"
Higher Level [129. See respective causes under
"Flow"
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (4) Prepolymer transfer
Drawings: 078002C001-1458-B333-0001 - Prepolycondensation - Prepolymer Transfer
078002C001-1458-B333-0002 - Prepolycondensation - Prepolymer Transfer
Parameter: Composition Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
\Wrong 130. Leakage from product line into  |130.1. Prepolymer into jacket and blockage 130.1.1. Quality management during
Composition |HTM jacket of HTM flow in jacket up to total loss of construction phase (product pipeline
heating weldings 100 % X-rayed etc.)
131. Leakage in 58-E03 131.1. Prepolymer into HTM system up to
total loss of cooling, no safety related
consequences
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (4) Prepolymer transfer
Drawings: 078002C001-1458-B333-0001 - Prepolycondensation - Prepolymer Transfer
078002C001-1458-B333-0002 - Prepolycondensation - Prepolymer Transfer
Parameter: Phase Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Wrong 132. Not an issue in this node
Phase
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Drawings: 078002C001-1458-B333-0001 - Prepolycondensation - Prepolymer Transfer
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Parameter: Services / Utilities Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less |133. Loss of power supply 133.1. All valves go to fail safe position 133.1.1. UPS
Services /
Utilities 133.2. Stop of pumps, see respective causes
under "flow"
134. Loss of instrument air 134.1. All valves go to fail safe position
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (4) Prepolymer transfer
Drawings: 078002C001-1458-B333-0001 - Prepolycondensation - Prepolymer Transfer
078002C001-1458-B333-0002 - Prepolycondensation - Prepolymer Transfer
Parameter: Start-Up / Shut-Down Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Start-Up/  |135. No additional causes identified
Shut-Down
PHAWorks by Primatech Inc.
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Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (5) Product discharge pump
Drawings: 078002C001-1488-B333-0001 - Polycondensation - Product Discharge Pump
078002C001-1488-B333-0002 - Polymer Distribution - Filtration and Distribution
Parameter: Flow Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less [136. No or less product from previous |136.1. Pumps 88-P01 runs dry and potential 136.1.1. PAL 88-05 alarm + operator
Flow node pump damage, no safety related action
consequences
137. Pump 88-P01 failure 137.1. No product to pelletizing systems 137.1.1. PAL 88-05 alarm + operator
action
137.1.2. 88-P01 motor failure alarm
138. Failure of viscositymeter 88-A03 |138.1. Loss of viscositymeter measurement,
(internal pump failure) no safety related consequences
139. Filter 88-S10 blocked 139.1. No product to pelletizing systems, 2 |3 [139.1.1. PAH 88-05 alarm and trip of |2 |1
higher pressure downstream of 88-P01, polymer pump + operator action
exceeding of design pressure, hot polymer to
atmosphere, risk for injury 139.1.2. PDAH 88-100 alarm +
operator action
139.1.3. PDAHH 88-100 trip of
polymer pump
140. Polymer distribution valve 88-  [140.1. Same As 139.1 140.1.1. see 139.1.1
A04 fails closed
140.1.2. PAH 88-12 alarm and trip of
polymer pump + operator action
141. No sealing liquid to pump seals |141.1. Low level in sealing pot 141.1.1. LAL 88-01 alarm + operator
action
141.2. Loss of sealing and potential air 141.2.1. SP1468-R01 sampling
intrusion into pipeline with subsequent
product quality degradation, no safety related
consequences
More Flow |142. Control failure of pump speed 142.1. Higher pressure downstream of pump (2 3 |142.1.1. PAH 88-05 alarm and trip of |2 |1
88-P01 potentially exceeding design pressure of polymer pump + operator action
pipeline, hot polymer to atmosphere, risk for
injury 142.1.2. PAH 88-12 alarm and trip...
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
More Flow [142. Control failure of pump speed 142.1. Higher pressure downstream of pump ...of polymer pump + operator action
(cont.) 88-P01 (cont.) potentially exceeding design pressure of
pipeline, hot polymer to atmosphere, risk for 142.1.3. PDAH 88-100 alarm +
injury (cont.) operator action
143. Failure Polymer distribution valve|143.1. Lower pressure in product line, 143.1.1. Position indication of 88- 0 |2
88-A04 (path to cutter open when release of hot polymer to atmosphere at XZL01/02/03 in DCS
cutter shut down) start-up gate of cutter, risk for injury
143.1.2. PRC 88-24 deviation alarm +
operator action
143.1.3. PPE
Reverse 144. Sampling when pump 88-P01 not|144.1. Potential air ingress into line and disc 144.1.1. Operating procedure for
Flow running ring reactor, internal deflagration, equipment sampling
damage, quality issue, no safety related
consequences
145. Coil leakage in 88-E01 145.1. Primary HTM into Preheating Cabinet 145.1.1. Low level alarm at HTM
88-E01, release of primary HTM to expansion vessel
atmosphere, risk for injury
145.1.2. LowLow level at HTM
expansion vessel trips primary HTM
pumps and HTM heater
145.1.3. Floor operator to observe
proper operation of equipment.
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (5) Product discharge pump
Drawings: 078002C001-1488-B333-0001 - Polycondensation - Product Discharge Pump
078002C001-1488-B333-0002 - Polymer Distribution - Filtration and Distribution
Parameter: Temperature Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
Lower 146. See respective causes under
Temperature|"Flow"
147. Lower temperature of product 147 1. Higher viscosity of product in 147.1.1. VAH 88-01
from previous node pipelines, higher pressure in system, no
safety related consequences 147.1.2. PAH 88-05 alarm and trip of
polymer pump + operator action
PHAWorks by Primatech Inc.
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower 148. Control failure of filter cover 148.1. Solidification of product at cover 148.1.1. None required
Temperature |heating
(cont.)
149. Failure of pump 88-P03/04 149.1. Loss of HTM heating, polymer pipeline 149.1.1. 88-P03/04 motor failure
(HTM) OR TV 88-09 fails closed cools down and higher viscosity of polymer, alarm + operator action
higher pressure downstream of polymer
pump, no safety related consequences 149.1.2. TIC 88-09 deviation alarm +
operator action
149.1.3. VAH 88-01 alarm + operator
action
149.1.4. PAH 88-05 alarm and trip of
polymer pump + operator action
149.1.5. PAH 88-12 alarm and trip of
polymer pump + operator action
149.2. Potential for freezing in viscositymeter |2 |3 |149.2.1. VRC 88-01 deviation alarm + 2 |1
88-A03; damage to equipment, hot polymer operator action
to atmosphere, risk for injury
149.2.2. PAH 88-10 alarm and trip of
viscositymeter + operator action
149.2.3. TAL 88-08 alarm and trip of
viscositymeter
150. Loss of primary HTM to 150.1. Preheating of filter elements not 150.1.1. Local temperature indication
preheating cabinet 88-E01 (e.g. possible, delay of filter switch over, no safety Tl 88-27
manual valve closed) related consequences
Higher 151. Higher temperature of product  |151.1. Potentially reduced product quality, no 151.1.1. SP 1468-R01 sampling
Temperature|from previous node safety related consequences
152. Control failure TIC88-09 or valve |152.1. Higher temperature at polymer 152.1.1. VAL 88-01 alarm + operator
TV88-09 fails open pipeline, lower viscosity of polymer and action
reduced product quality
152.1.2. SP1468-R01 sampling
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Facility: PET

Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (5) Product discharge pump
Drawings: 078002C001-1488-B333-0001 - Polycondensation - Product Discharge Pump
078002C001-1488-B333-0002 - Polymer Distribution - Filtration and Distribution

Parameter: Pressure Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower 153. See respective causes under
Pressure "Flow" and "Temperature"
Higher 154. See respective causes under
Pressure "Flow" and "Temperature"
Session: (2) 20.11.2018 Revision: (1) 27.11.2018

Node: (5) Product discharge pump
Drawings: 078002C001-1488-B333-0001 - Polycondensation - Product Discharge Pump
078002C001-1488-B333-0002 - Polymer Distribution - Filtration and Distribution

Parameter: Level Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower Level |155. See respective causes under
"Flow"
156. Operator fault during filling of 156.1. Loss of sealing 156.1.1. Manual operation with
sealing pot permanent operator control (sight
glass)

Higher Level |157. See respective causes under

"Flow"
1568. Operator fault during filling of 158.1. Overfilling of sealing pot 158.1.1. Manual operation with
sealing pot permanent operator control (sight
glass)
Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (5) Product discharge pump
Drawings: 078002C001-1488-B333-0001 - Polycondensation - Product Discharge Pump
078002C001-1488-B333-0002 - Polymer Distribution - Filtration and Distribution
Parameter: Composition Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
\Wrong 159. Leakage from product line into  |159.1. Polymer into jacket and blockage of 159.1.1. Quality management during
Composition |HTM jacket HTM flow in jacket up to total loss of heating construction phase (product pipeline
weldings 100 % X-rayed etc.)

PHAWorks by Primatech Inc.
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Session: (2) 20.11.2018 Revision: (1) 27.11.2018

Node: (5) Product discharge pump
Drawings: 078002C001-1488-B333-0001 - Polycondensation - Product Discharge Pump
078002C001-1488-B333-0002 - Polymer Distribution - Filtration and Distribution

Parameter: Phase Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
\Wrong 160. Not an issue in this node
Phase
Session: (2) 20.11.2018 Revision: (1) 27.11.2018

Node: (5) Product discharge pump
Drawings: 078002C001-1488-B333-0001 - Polycondensation - Product Discharge Pump
078002C001-1488-B333-0002 - Polymer Distribution - Filtration and Distribution

Parameter: Services / Utilities Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less |161. Loss of power supply 161.1. All valves go to fail safe position 161.1.1. UPS
Services /
Utilities 161.2. Stop of pump 88-P01 and polymer
distribution valve
162. Loss of instrument air 162.1. All valves go to fail safe position
163. Loss of soft water to cooling of |163.1. Potential overheating and damage of 163.1.1. Check if soft  |Client
gear boxes of 88-P01 gear boxes water for gear box
cooling is required for
installed pump
164. Loss of nitrogen 164.1. Loss of blanketing in 88-E01, no

safety related consequences

164.2. Loss of nitrogen to 88-S10, delayed
filter draining, no safety related

consequences
165. Loss of compressed air 165.1. No compressed air for freezing valve (2 3 |165.1.1. SOP for maintenance of 1 12
of viscosity meter 88-A03 if needed during viscositymeter
maintenance, hot polymer to atmosphere,
risk for injury 165.1.2. PPE

165.2. No compressed air for polymer filter
tools, no maintenance possible if needed, no
safety related consequences
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Company: TECHNIP Zimmer GmbH
Facility: PET

Page: 34 of 45

Session: (2) 20.11.2018
Node: (5) Product discharge pump
Drawings: 078002C001-1488-B333-0001 - Polycondensation - Product Discharge Pump
078002C001-1488-B333-0002 - Polymer Distribution - Filtration and Distribution

Revision: (1) 27.11.2018

Parameter: Start-Up / Shut-Down Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Start-Up/  |166. No additional causes identified
Shut-Down
PHAWorks by Primatech Inc.
Worksheet

Company: TECHNIP Zimmer GmbH
Facility: PET

Page: 35 of 45

Session: (2) 20.11.2018
Node: (6) Demin water circulation system
Drawings: 078002C001-1494-B333-0002 - Chip Production - Demin. Water Circulation System
078002C001-1494-B333-0004 - Chip Production - Demin. Water Circulation System

Revision: (1) 27.11.2018

Parameter: Flow Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less [167. Manual valve in line closed / 167.1. Potential damage to pumps, loss of 167.1.1. Local indication
Flow blocked strainer upstream 94-P01/02 |demin water to cutter, no safety related
consequences 167.1.2. Motor failure alarm +
operator action to switch over to
standby pump
168. Failure of pump 94-P01/02 168.1. Loss of demin water to cutter, no 168.1.1. Motor failure alarm +
safety related consequences operator action to switch over to
standby pump
169. No compensation of demin water |169.1. Lower level in 94-V01, dry running of 169.1.1. LAL 94-12
losses in 94-V01 (float valve fails or  |pumps, potential damage to pumps 94-
manual valve closed) P01/02, loss of demin water to cutters
170. PCV 94-14 in water return line  |170.1. Reduced flow of demin water to cutter,
fails open no consequences in this node
171. Failure of chilled water pump 94- [171.1. Loss of cooling water to 94-E03/04, 171.1.1. Motor failure alarm +
P03/04 higher temperature of demin water to cutters, operator action to switch to redundant
quality issues, no safety related pump
consequences
171.1.2. TRC 94-100 deviation alarm
+ operator action
171.1.3. TAH 94-100 alarm + operator
action
172. TV 94-100 in chilled water supply|[172.1. see 171.1 172.1.1. TRC 94-100 deviation alarm
line fails closed + operator action (if not failed)
172.1.2. TAH 94-100 alarm + operator
action (if not failed)
172.1.3. TAH 94-102 alarm + operator
action
More Flow [173. More fresh demin water into 94- |173.1. Potential overfilling of 94-V01, demin 173.1.1. Floor operator to observe
V01 (float valve fails open) water to waste water system via overflow... proper operation of equipment.
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
More Flow [173. More fresh demin water into 94- |...line, no safety related consequences 173.1.1. Floor operator to observe
(cont.) V01 (float valve fails open) (cont.) proper operation of equipment. (cont.)
174. 94-P01 and P02 running at the |174.1. Increased flow of demin water to 174.1.1. PCV 94-14 will open to 04-
same time cutter, no consequences in this node V01

175. PCV 94-14 in water return line  |175.1. Higher flow of demin water to cutter,
fails closed no safety related consequences

176. 94-P03 and P04 running at the  |176.1. Higher amount of chilled water to 94-
same time E03/04, no safety related consequences

177. TV 94-100 in chilled water supply|177.1. Lower temperature of chilled water
line fails fully open circulation, lower temperature of demin water
to cutter, no safety related consequences

Reverse 178. Cutter on higher elevation as 178.1. Reverse flow to demin water system 178.1.1. Check valves at pumps
Flow demin water system in case of pump failure

179. Leakage of demin water from 94-|179.1. Insufficient demin water to cutter, no

E01/02/03/04 to the outside consequences in this node
180. Leakage of cooling water from  |180.1. Insufficient cooling of demin water, no 180.1.1. TAH 94-11 alarm + operator
94-E01/02 to the outside consequences in this node action
181. Leakage of chilled water from 181.1. Insufficient cooling of demin water, no 181.1.1. TAH 94-100 alarm + operator
94-E03/04 to the outside consequences in this node action

Session: (1) 19.11.2018 Revision: (1) 27.11.2018

Node: (6) Demin water circulation system
Drawings: 078002C001-1494-B333-0002 - Chip Production - Demin. Water Circulation System
078002C001-1494-B333-0004 - Chip Production - Demin. Water Circulation System

Parameter: Temperature Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
Lower 182. Winter condition (low cooling 182.1. Freezing not possible, no further 182.1.1. No safeguards required
Temperature|water temperature) influence in this or other nodes
Higher 183. Fouling in 94-E01/02/03/04 due |183.1. Higher temperature of demin water, 183.1.1. TAH 94-11/100 alarm +
Temperature|to fines in return water / or due to no consequences in present node operator action
biological activity in cooling water
183.1.2. Biological treatment in
cooling water supply system (by...

PHAWorks by Primatech Inc.
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Higher 183. Fouling in 94-E01/02/03/04 due |183.1. Higher temperature of demin water, ...client)
‘Temperature|to fines in return water / or due to no consequences in present node (cont.)
(cont.) biological activity in cooling water
(cont.)

Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (6) Demin water circulation system
Drawings: 078002C001-1494-B333-0002 - Chip Production - Demin. Water Circulation System
078002C001-1494-B333-0004 - Chip Production - Demin. Water Circulation System

Parameter: Pressure Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower 184. See respective causes under
Pressure "Flow"
Higher 185. See respective causes under
Pressure "Flow"
Session: (1) 19.11.2018 Revision: (1) 27.11.2018

Node: (6) Demin water circulation system
Drawings: 078002C001-1494-B333-0002 - Chip Production - Demin. Water Circulation System
078002C001-1494-B333-0004 - Chip Production - Demin. Water Circulation System

Parameter: Level Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower Level |186. See respective causes under
"Flow"
187. Lower level in 94-V01 187.1. Air into pumps 94-P01/02 and pump 187.1.1. Automatic refilling of vessel
cavitation with fresh demin water

187.1.2. LAL 94-12

Higher Level |188. See respective causes under
"Flow"
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Company: TECHNIP Zimmer GmbH Page: 38 of 45
Facility: PET

Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (6) Demin water circulation system
Drawings: 078002C001-1494-B333-0002 - Chip Production - Demin. Water Circulation System
078002C001-1494-B333-0004 - Chip Production - Demin. Water Circulation System

Parameter: Composition Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
\Wrong 189. See respective causes under

Composition |"Temperature”

190. Failure of band filter motor 190.1. Potential for small particles in 94-V01, 190.1.1. Strainers upstream of pumps
long-term damage to pumps 94-P01/02, no
safety related consequences 190.1.2. Motor failure alarm at band

filter + operator action

Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (6) Demin water circulation system
Drawings: 078002C001-1494-B333-0002 - Chip Production - Demin. Water Circulation System
078002C001-1494-B333-0004 - Chip Production - Demin. Water Circulation System

Parameter: Phase Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Wrong 191. Not an issue in this node
Phase
Session: (1) 19.11.2018 Revision: (1) 27.11.2018

Node: (6) Demin water circulation system
Drawings: 078002C001-1494-B333-0002 - Chip Production - Demin. Water Circulation System
078002C001-1494-B333-0004 - Chip Production - Demin. Water Circulation System

Parameter: Services / Utilities Intention:

DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less [192. Failure of power supply 192.1. Valve into fail save position 192.1.1. UPS

Services /

Utilities 192.2. Stop of 94-P01/02/03/04, see

respective causes under "flow"

192.3. Stop of band filter motor if in
operation, no safety related consequences

193. Failure of instrument air 193.1. Valve into fail save position

194. Failure of cooling water 194.1. See respective causes under "flow"
and "temperature”

195. Failure of chilled water 195.1. See respective causes under "flow"...
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less |195. Failure of chilled water (cont.) ...and "temperature"
Services /
Utilities
(cont.)

Session: (2) 20.11.2018 Revision: (1) 27.11.2018
Node: (6) Demin water circulation system
Drawings: 078002C001-1494-B333-0002 - Chip Production - Demin. Water Circulation System
078002C001-1494-B333-0004 - Chip Production - Demin. Water Circulation System

Parameter: Start-Up / Shut-Down Intention:

DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Start-Up/  |196. Long-term shut down of plant 196.1. Potential of biological activity in 94- 196.1.1. Emptying of vessel during

Shut-Down V01 longer shut down periods
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Session: (3) 22.11.2018
Node: (7) Auxiliaries
Drawings: 078002C001-3410-B333-0001 - Process Water Pre-Treatment - Process Water Stripping
078002C001-3420-B333-0001 - Off-Gas Treatment - Catalytic Incineration

Revision: (1) 27.11.2018

Parameter: Flow Intention:

DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less [197. Failure of jet 10-K02 (e.g. failure |197.1. Lower pressure of process water to 197.1.1. FAL 10-51 alarm + operator

Flow of 10-P01/02 OR manual valve jet, loss of suction power of jet 10-K02, action

closed)

198. PV10-30 fails closed

199. XV 10-21/22 fails closed

200. XV 10-20 fails closed

accumulation of offgas in process, quality
issues, no safety related consequences

197.2. Loss of process water to process
column 1428-C01, no further consequenes in
this node

197.3. Loss of process water to waste water
coolers 1428-E03/04 and subsequently
waste water treatment, higher level in
stripper still 10-V01, overflow line to waste
water sewer, no safety related consequences

198.1. Higher suction duty, lower pressure in
connected systems, potential damage due to
low pressure in process column 1428-C01,
no safety related consequences

199.1. Higher pressure in stripper column 10-
CO01 up to maximum blower (10-K01)
pressure, not exceeding design pressure,
release of process offgas via blower open to
atmosphere, no safety related consequences

200.1. No consequences as valve closed
during normal operation

197.1.2. FALL 10-51 to switch XV10-
32/33/26/36 to atmosphere

197.3.1. LAH 10-21 alarm + operator
action

197.3.2. Floor operator to observe
proper operation of equipment (LI 10-
21)

198.1.1. PAL 10-30 alarm + operator

action (if not failed)

198.1.2. PALL 10-30 will trip 10-
P01/02 (stop of jet) (if not failed)

198.1.3. 1428 PALL 28-34 switchs
XV10-32 to atmosphere

199.1.1. Interlock to ensure that one
path is open

199.1.2. PAH 10-30 alarm + operator
action

199.1.3. FAL 10-01 alarm + operator
action
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DEVIATION CAUSES CONSEQUENCES SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less |201. Failure of blower 10-K01 OR XV |201.1. Loss of efficiency, potential formation 201.1.1. PAL 10-24 trip 10-P01/02 201.1.1. Consider to Client

Flow (cont.)

More Flow

10-27 fails closed

202. Blockage of air filter upstream
10-K01

203. LV 10-21 fails closed

204. PV 10-30 fails open

205. Both circulation pumps 10-
P01/02 running at the same time

206. Malfunction of blower 10-K01

207. XV 10-20 fails open OR
misoperation of XV 10-20

of explosive atmosphere in stripper system,
potential for explosion in connected units
(20-U01 or biomass heater) during re-start,
potential for hazard to personnel and severe
injury

202.1. Potential damage to blower

202.2. see 201.1

203.1. Higher level in stripper still 10-V01,
overflow line to waste water sewer, no safety
related consequences

204.1. Loss of efficiency at offgas suction
from process systems, no safety related
consequences

205.1. Slight increase of suction power, no
safety related consequences

206.1. Higher air flow to stripper column 10-
C01, potential movement of packing material,
potential damage to stripper packing, loss of
efficiency of stripper, no safety related
consequences

207.1. Offgas to atmosphere, environmental

issue, no safety related consequences

and open XV10-32/33/26/36/20 to
atmosphere

201.1.2. FAL 10-01 alarm + operator
action

201.1.3. Operation procedure to flush
system before re-start

202.1.1. PAL 10-23 stops blower 10-
K01

202.2.1. see 201.1.110.201.1.3

203.1.1. LIC 10-21 deviation alarm (if
not failed)

203.1.2. LAH 10-21 alarm + operator
action

203.1.3. Floor operator to observe
proper operation of equipment (LI 10-
21)

204.1.1. 1428 PAHH 28-34 switch
XV10-32 to atmosphere

204.1.2. Pressure deviation alarms
from connected process systems

206.1.1. FAH 10-01 alarm + operator
action

207.1.1. XZO 10-20 indication in DCS

install redundant blower

to increase reliability of
system
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Facility: PET
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
More Flow |208. LV 10-21 fails open 208.1. More water to waste water system, 208.1.1. LAL 10-21 alarm + operator
(cont.) less water to jet 10-K02 action
208.1.2. LALL 10-21 stops 10-P01/02
and subsequently opening of XV10-
32/33/26/36
208.2. see 197.1.
Reverse 209. See previous causes under
Flow "Flow"
210. Operator fault (opening XV 10-21(210.1. see 199.1 210.1.1. Interlock to prevent opening 210.1.1. Ensure that Client
to 20U01 when opening of XV 10-22 of valves when connected unit is not Biomass heater is
to biomass heater needed or vice- in operation (e.g. 3420 XL 20-02) safeguarded by closed
versa) blockvalve in case of
shut-down to prevent
unwanted routing of
offgas
211. Wrong adjustment of 3-way 211.1. Bypass of stripper unit, routing of
valves (AL6513) in process water line [process water directly to waste water system,
from process column system no further consequences in this node
Session: (3) 22.11.2018 Revision: (1) 27.11.2018
Node: (7) Auxiliaries
Drawings: 078002C001-3410-B333-0001 - Process Water Pre-Treatment - Process Water Stripping
078002C001-3420-B333-0001 - Off-Gas Treatment - Catalytic Incineration
Parameter: Temperature Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower 212. Loss of HTM heating to jacketed |212.1. Lower temperature in stripping 212.1.1. TAL 10-50 alarm + operator
Temperature|pipe (e.g. TV10-50 fails closed) system, loss of efficiency action
213. Loss of heat tracing 213.1. Condensation in offgas piping, 2 |3 [213.1.1. Condensate branches to 2 |1 ]213.1.1. Provide heat |Client
condensate to consumers (20-U01 and prevent routing of condensates to tracing failure alarm
biomass heater), potential for explosion in subsequent units
connected units (20-U01 or biomass heater)
during re-start, potential for hazard to 213.1.2. Operation procedure to flush
personnel and severe injury system before re-start
Higher 214. Higher flow of HTM heating to 214.1. Higher temperature in stripping 214.1.1. TAH 10-50 alarm + operator
Temperature jacketed pipe (e.g. TV10-50 fails... system, higher water content to offgas... action
PHAWorks by Primatech Inc.
Worksheet
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DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Higher ...open) ...piping, condensation of water in offgas
Temperature piping, condensate to consumers (20-U01 214.1.2. TAHH 10-50 closes HTM
(cont.) and biomass heater), potential damage to supply (if not failed)
blowers in connected units, no further
consequences in this node
Session: (3) 22.11.2018 Revision: (1) 27.11.2018
Node: (7) Auxiliaries
Drawings: 078002C001-3410-B333-0001 - Process Water Pre-Treatment - Process Water Stripping
078002C001-3420-B333-0001 - Off-Gas Treatment - Catalytic Incineration
Parameter: Pressure Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower 215. See respective causes under
Pressure "Flow"
Higher 216. See respective causes under
Pressure "Flow"
217. Higher pressure of process water|217.1. Higher pressure of process water to 217.1.1. Siphon at reflux vessel to
from process column system stripper system, no safety related prevent higher pressure
consequences
Session: (3) 22.11.2018 Revision: (1) 27.11.2018
Node: (7) Auxiliaries
Drawings: 078002C001-3410-B333-0001 - Process Water Pre-Treatment - Process Water Stripping
078002C001-3420-B333-0001 - Off-Gas Treatment - Catalytic Incineration
Parameter: Level Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Lower Level |218. See respective causes under
"Flow"
Higher Level [219. See respective causes under
"Flow"
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Session: (3) 22.11.2018 Revision: (1) 27.11.2018
Node: (7) Auxiliaries
Drawings: 078002C001-3410-B333-0001 - Process Water Pre-Treatment - Process Water Stripping
078002C001-3420-B333-0001 - Off-Gas Treatment - Catalytic Incineration

Parameter: Composition Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
\Wrong 220. Not an issue in this node
Composition
Session: (3) 22.11.2018 Revision: (1) 27.11.2018

Node: (7) Auxiliaries
Drawings: 078002C001-3410-B333-0001 - Process Water Pre-Treatment - Process Water Stripping
078002C001-3420-B333-0001 - Off-Gas Treatment - Catalytic Incineration

Parameter: Phase Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS| RECOMMENDATIONS BY
Wrong 221. See respective causes under
Phase "flow" and "temperature”
Session: (3) 22.11.2018 Revision: (1) 27.11.2018

Node: (7) Auxiliaries
Drawings: 078002C001-3410-B333-0001 - Process Water Pre-Treatment - Process Water Stripping
078002C001-3420-B333-0001 - Off-Gas Treatment - Catalytic Incineration

Parameter: Services / Utilities Intention:

DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
No or Less |222. Loss of power supply 222.1. All valves go to fail safe position 222.1.1. UPS

Services /

Utilities 222.2. Loss of pumps, catalytic oxidation unit

20-U01 / biomass heater and blower, see
respective causes under "flow"

222.3. Loss of electrical heat tracing, see
respective cause under "temperature"

223. Loss of instrument air 223.1. All valves go to fail safe position
224. Loss of catalytic oxidation unit  |224.1. No oxidation of offgas, potential, 2 |3 |224.1.1. Common failure alarmand |2 |1
20-U01 potential for explosion in 20-U01, potential for opening of XV 10-20 to atmosphere

hazard to personnel and severe injury

224.1.2. Internal trip in package unit

PHAWorks by Primatech Inc.
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Session: (3) 22.11.2018 Revision: (1) 27.11.2018

Node: (7) Auxiliaries
Drawings: 078002C001-3410-B333-0001 - Process Water Pre-Treatment - Process Water Stripping
078002C001-3420-B333-0001 - Off-Gas Treatment - Catalytic Incineration
Parameter: Start-Up / Shut-Down Intention:

DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS | RECOMMENDATIONS BY
Start-Up /  |225. See respective causes under
Shut-Down ["flow"

226. Switch over from biomass heater [226.1. see recommendation 226.1.1. Develop Client
to catalytic oxidation unit 20-U01 operating procedure for

switch over operation
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Node 1: Catalyst su

Parameter:
Parameter:
Parameter:
Parameter:
Parameter:
Parameter:
Parameter:
Parameter:

pply and preparation
Flow

Temperature
Pressure

Level

Composition

Phase

Services / Utilities
Start-Up / Shut-Down

Node 2: Esterification | (28-R01) incl. HTM system

Parameter:
Parameter:
Parameter:
Parameter:
Parameter:
Parameter:
Parameter:
Parameter:

Flow

Temperature
Pressure

Level

Composition

Phase

Services / Utilities
Start-Up / Shut-Down

Node 3: Esterification Processs Column

Parameter
Parameter:
Parameter
Parameter:
Parameter
Parameter
Parameter
Parameter

: Flow

: Temperature

: Pressure

: Level

: Composition

: Phase

: Services / Utilities

1 Start-Up / Shut-Down

Node 4: Prepolymer transfer

Parameter:
Parameter:
Parameter:
Parameter:
Parameter:
Parameter:
Parameter:
Parameter:

Flow

Temperature
Pressure

Level

Composition

Phase

Services / Utilities
Start-Up / Shut-Down

Node 5: Product discharge pump

Parameter:
Parameter:
Parameter:
Parameter:
Parameter:
Parameter:
Parameter:
Parameter:

Flow

Temperature
Pressure

Level

Composition

Phase

Services / Utilities
Start-Up / Shut-Down
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6 APPENDIX B: HAZOP ACTION ITEMS

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

Action Items

Company: TECHNIP Zimmer GmbH

Location:

Friesstr. 20 Frankfurt am Main

Facility: PET

PHA Met
PHA Typ

Process:

hod: HAZOP
e: Initial

File Description:

Date:
Process
Chemical
Purpose:

Scope:

Description:

Is:

Objectives:

Project Notes:

HAZOP was only conducted for changes during the Revamp project.

Details
1) It is generally assumed that possible releases due to sampling and maintenance activities (like e.g. opened strainers, vent & drain lines etc.) are described in the operating manual
and that specific work descriptions (client) are in place.

2) According to the safety philosophy of the plant, alarms require action of operation staff. Therefore alarms are denoted in the present HAZOP while it is assumed that proper training
of operators and operating procedures are in place to react on the respective alarms.

Furtheron inspections and walk arounds on regular basis are conducted by the operators. Values at indicators (e.g. pressure, temperature) will be checked and recorded regularly,
deviations will be notified and the required actions will be undertaken. Minor leakages at flanges and seals cannot be excluded but are covered by regular maintenance and leakage
control by personnel.

3) Proper quality assurance of educts must be guaranteed.

4) It is generally assumed that cooling water and other utilities are safely supplied by client (e.g. nitrogen values are ensured by client). The holdup temperature for heat tracing has to
be limited according values mentioned on P&ID (e.g. Offgas line to catalytic incineration or biomass heater lines 70 °C).

5) It is assumed that all controllers (temperature, pressure etc.) are equipped with deviation alarms.

6) It is assumed that sampling/maintenance is performed with required care by trained personnel with appropriate personal protection equipment (PPE) and appropriate equipment
(e.g. for sampling in areas of plant under vacuum condition).

7) For all systems where vacuum is relevant for operation, client has to ensure vacuum tightness by previous helium leak test and pressure/vacuum standing test before start/re-start
of operation (see operational manual for further details) to prevent formation of explosive hydrocarbon-air mixtures and ensure product quality.

PHAWorks by Primatech Inc.



Action Items
8) HTM leakages into equipment insulation may lead to fires due to hot surface Ignition. Leak tightness tests are therefore very important as well as steady inspections by operators.
An appropriate fire fighting system is provided by the client.
9) HTM vent lines containing vapors have to be designed according to Technip Zimmer's company standard to prevent freezing of HTM below 12 °C.
10) PSVs which have opened for release have to be checked for proper function before further use. It is assumed that PSVs have a test interval of 1 year.
11) It is assumed in this HAZOP that bypasses in the present design are ensured to be in the required position after maintenance actions.
12) Pressurized equipment and piping is designed and approved according to requirements of data sheets.
13) Present HAZOP is based on the assumption that sufficient insulation (where required) is provided according to Technip Zimmer's specifications.
14) All package units not covered by Technip Zimmer supply have to be HAZOPed by client. Client to ensure proper safeguarding system in package units.
15) Client to ensure that utilities correspond to Technip Zimmer project specifications.
16) It is assumed that regular maintenance on pump strainers is carried out to prevent blockage (considered only in specific scenarios in this HAZOP).
17) It is recommended to provide an instrument air buffer sufficiently sized to guarantee a controlled shutdown of the plant.
18) It is recommended to provide a nitrogen buffer sufficiently sized to guarantee safe operation of the plant.

19) Operators working on or inspecting equipment which is purged with nitrogen or where nitrogen or other hazardous substances can be present should carry portable oxygen
monitors.

20) In the case that operator action is part of the safeguard in the LOPA study, it is assumed that sufficient time (at least 15 to 20 minutes) is available to perform the operator action.
21) Where equipment and pipe segments filled with cooling medium can be blocked in while exposed to hot process side, thermal relief valves are provided.

22) Pipe and tube ruptures in jacketed product piping are excluded by design standards and testing procedures applied to this project. Hence tube ruptures are attributed to residual
risk. Minor leakages may occur with higher likelihood. In this case small amounts of product may enter HTM piping but not lead to substantial pressure increase. Release to the
environment hence can be excluded.

23) Pipe ruptures in jacketed vapor piping are excluded by design standards and testing procedures applied to this project. Hence pipe ruptures are attributed to residual risk. Minor
leakages may occur with higher likelihood. In this case small amounts of HTM may enter process piping but not lead to substantial pressure increase. Release to the environment
hence can be excluded.

24) It is generally assumed that modifications to plant for maintenance activities (e.g. setting of spectacle blinds, opening of drain valves etc.) are reset and checked after maintenance
operation by operators. Adequate operating procedures are in place. Failure of the reset operation (e.g. spectacle blind left in place) is not discussed in the present HAZOP.

25) External fire cases are excluded from the HAZOP. Major part of equipment is located on gratings.

26) For equipment and piping which is not in operation: It is assumed that equipment and pipe segments filled with medium which can be blocked in while exposed to heat input will be
emptied or vented.

PHAWorks by Primatech Inc.

Filters:

Action Items
27) Equipment is technically tight to the environment. Potential small leakages will be detected during regular inspection and are excluded from the HAZOP.
28) Flame arrestors are in place to prevent flame propagation where required.
29) An appropriate fire fighting system is provided by the client.

30) It is assumed that the pre-start-up safety review meeting (PSSR) will be conducted and all recommendation resulting from the PSSR meeting are implemented prior start-up of
plant.

Nodes / Parameters Is Selected items

PHAWorks by Primatech Inc.



Action Items

Company: TECHNIP Zimmer GmbH Page: 1of 7
Facility: PET
Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (2) Esterification | (28-R01) incl. HTM system
Drawings: 078002C001-1428-B333-0001 - Esterification - Esterification 1
078002C001-1428-B333-0002 - Esterification - Esterification 1
078002C001-1428-B333-0006 - Esterification - Esterification 1
Parameter: Flow Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS|PS RECOMMENDATIONS BY
No or Less Flow 29. No or less supply with |29.1. Stop of reaction, overheating of 3 (3 [29.1.1. PAH 28-04 alarm + 3 |0 [29.1.1. Check that PSV 28-05is |Technip
paste (e.g. failure of 1416- |esterification possible, pressure increase, operator action sized for higher capacity of plant |Zimmer
P01/02/03 or failure of possible damage to stage 1 (28-R01 and
1416 XV16-04) 28-E10), vessel burst and fire, shut down 29.1.2. PAHH 28-04 (closing of
of plant primary HTM valve, shut down of
pump 28-P01/02, closure of paste
inlet valve, closure of spent glycol
reflux, stop of 28-E01, stop of 28-
E11)
29.1.3. PRC 28-04 deviation alarm
+ operator action
29.1.4. TRC 28-06 deviation alarm
+ operator action
29.1.5. PSV 28-05
PHAWorks by Primatech Inc.
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Company: TECHNIP Zimmer GmbH Page: 2 of 7
Facility: PET
Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (2) Esterification | (28-R01) incl. HTM system
Drawings: 078002C001-1428-B333-0001 - Esterification - Esterification 1
078002C001-1428-B333-0002 - Esterification - Esterification 1
078002C001-1428-B333-0006 - Esterification - Esterification 1
Parameter: Level Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS|PS RECOMMENDATIONS BY
Higher Level 56. Operator fault 56.1. Overfilling of 28-E01/E11, higher 3 [66.1.1. PSV 28-12/103 2 |1 |56.1.1. Provide LAH 28-03/100 for [Client

pressure in evaporator, exceeding of
design pressure, harm to operator,

potential for severe injury

evaporator 28-E01 and 28-E11

PHAWorks by Primatech Inc.



Action Items

Company: TECHNIP Zimmer GmbH Page: 3of 7
Facility: PET
Session: (1) 19.11.2018 Revision: (1) 27.11.2018
Node: (2) Esterification | (28-R01) incl. HTM system
Drawings: 078002C001-1428-B333-0001 - Esterification - Esterification 1
078002C001-1428-B333-0002 - Esterification - Esterification 1
078002C001-1428-B333-0006 - Esterification - Esterification 1
Parameter: Start-Up / Shut-Down Intention:

DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS|PS RECOMMENDATIONS BY
Start-Up / Shut- 70. Operator failure during |70.1. Potential overpressure in 28-R01 70.1.1. Current PSV 28-05 (not 70.1.1. Replace PSV 28-05 to Client
Down startup (hot dummy run)  |exceeding design pressure; see sufficient to handle this cause) cover hot dummy run including 28-

leading to simultaneous recommendation (after implementation of E10
overheating of 28-R01 with [recommendation cause not longer valid) 70.1.2. PAH 28-04 alarm +
internal heating and 28- operator action
E10 (maximum heating at
same time) 70.1.3. PAHH 28-04 (closing of
primary HTM valve, shut down of
pump 28-P01/02, closure of paste
inlet valve, closure of spent glycol
reflux, stop of 28-E01, stop of 28-
E11)
71. Low glycol level in 28- |71.1. Cold paste is charged directly to the 71.1.1. LAL 28-02 alarm + 71.1.1. Provide stop of paste feed |By client to
RO1 during startup internal heating coils of 28-R01; reduced operator action during start-up only based on LAL |include into
heat transfer; delayed startup and quality 28-02, describe this case in existing
issue operating manual (during normal |operating
operation no stop of paste feed) |manual
PHAWorks by Primatech Inc.
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Company: TECHNIP Zimmer GmbH Page: 4 of 7
Facility: PET
Session: (2) 20.11.2018 Revision: (1) 27.11.2018

Node: (5) Product discharge pump
Drawings: 078002C001-1488-B333-0001 - Polycondensation - Product Discharge Pump

078002C001-1488-B333-0002 - Polymer Distribution - Filtration and Distribution
Parameter: Services / Utilities Intention:

DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS|PS RECOMMENDATIONS BY

No or Less Services [163. Loss of soft water to  [163.1. Potential overheating and damage 163.1.1. Check if soft water for Client

/ Utilities cooling of gear boxes of

88-P01

of gear boxes gear box cooling is required for

installed pump

PHAWorks by Primatech Inc.
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Company: TECHNIP Zimmer GmbH Page: 5of 7
Facility: PET

Session: (3) 22.11.2018 Revision: (1) 27.11.2018
Node: (7) Auxiliaries
Drawings: 078002C001-3410-B333-0001 - Process Water Pre-Treatment - Process Water Stripping
078002C001-3420-B333-0001 - Off-Gas Treatment - Catalytic Incineration

Parameter: Flow Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS RECOMMENDATIONS BY
No or Less Flow 201. Failure of blower 10- |201.1. Loss of efficiency, potential 2 |3 |201.1.1. PAL 10-24 trip 10-P01/02 |2 |1 |201.1.1. Consider to install Client
K01 OR XV 10-27 fails formation of explosive atmosphere in and open XV10-32/33/26/36/20 to redundant blower to increase
closed stripper system, potential for explosion in atmosphere reliability of system
connected units (20-U01 or biomass
heater) during re-start, potential for 201.1.2. FAL 10-01 alarm +
hazard to personnel and severe injury operator action
201.1.3. Operation procedure to
flush system before re-start
Reverse Flow 210. Operator fault 210.1. see 199.1 210.1.1. Interlock to prevent 210.1.1. Ensure that Biomass Client
(opening XV 10-21 to opening of valves when connected heater is safeguarded by closed
20U01 when opening of XV unit is not in operation (e.g. 3420 blockvalve in case of shut-down to
10-22 to biomass heater XL 20-02) prevent unwanted routing of
needed or vice-versa) offgas
PHAWorks by Primatech Inc.
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Company: TECHNIP Zimmer GmbH Page: 6 of 7
Facility: PET
Session: (3) 22.11.2018 Revision: (1) 27.11.2018
Node: (7) Auxiliaries
Drawings: 078002C001-3410-B333-0001 - Process Water Pre-Treatment - Process Water Stripping
078002C001-3420-B333-0001 - Off-Gas Treatment - Catalytic Incineration
Parameter: Temperature Intention:
DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS|PS RECOMMENDATIONS BY
Lower Temperature {213. Loss of heat tracing |213.1. Condensation in offgas piping, 2 |3 |213.1.1. Condensate branches to (2 |1 |213.1.1. Provide heat tracing Client
condensate to consumers (20-U01 and prevent routing of condensates to failure alarm
biomass heater), potential for explosion subsequent units
in connected units (20-U01 or biomass
heater) during re-start, potential for 213.1.2. Operation procedure to
hazard to personnel and severe injury flush system before re-start

PHAWorks by Primatech Inc.
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Company: TECHNIP Zimmer GmbH Page: 7 of 7
Facility: PET

Session: (3) 22.11.2018 Revision: (1) 27.11.2018
Node: (7) Auxiliaries
Drawings: 078002C001-3410-B333-0001 - Process Water Pre-Treatment - Process Water Stripping
078002C001-3420-B333-0001 - Off-Gas Treatment - Catalytic Incineration

Parameter: Start-Up / Shut-Down Intention:

DEVIATION CAUSES CONSEQUENCES S|P SAFEGUARDS SS |PS RECOMMENDATIONS BY
Start-Up / Shut- 226. Switch over from 226.1. see recommendation 226.1.1. Develop operating Client
Down biomass heater to catalytic procedure for switch over

oxidation unit 20-U01 operation

PHAWorks by Primatech Inc.
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Node 2: Esterification | (28-R01) incl. HTM system
Parameter: Flow
Parameter: Level
Parameter: Start-Up / Shut-Down
Node 5: Product discharge pump
Parameter: Services / Utilities
Node 7: Auxiliaries
Parameter: Flow
Parameter: Temperature
Parameter: Start-Up / Shut-Down
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LOPA WORKSHEETS

7 APPENDIXC

LOPA for the Revamp project

Node 1: Catalyst supply and preparation

No LOPA causes

Node 2: Esterification | (28-R01) incl. HTM system

Revision: November 22th, 2018

Abbreviation:

nv = IPL not valid

Page 14

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

LOPA [Description Severity before|  Tolerable Initiating Events HAZOP IEF Modifying / MF Independent Protection Layers PFD Frequency of
Case # safeguards | Frequency (TF) Cause # [/yr] Enabling Factors (1pL) cause [1/yr]
Stop of reaction, overheating 1. No or less supply with paste (e.g. failure of 29 2,00E-01 (10 % presence 1,00E-01 [1.42.43.+4. PAH28-04 alarm + 1,00E-01 2,00E-06
of esterification possible, 1416-P01/02/03 or failure of 1416 XV16-04) operator action
pressure increase, possible
damage to stage 1 (28-R01), 1.+2.43.+4. PAHH28-04 (closing 1,00E-01
vessel burst and fire, shut of primary HTM valve, shut
down of plant down of pump 28-P01/02,
closure of paste inlet valve,
closure of spent glycol reflux,
stop of 28-E01, stop of 28-E11)
1.42.+3.+4. PSV 28-05 1,00E-03
1. PPE
2. Failure closes PV 28-04 (malfunction of 35 1,00E-01 |10 % presence 1,00E-01 |seel. 1,00E-06
PRC 28-04, mechanical failure or
maloperation)
3. Loss of secondary vapour HTM heating 45 1,00E-01 (10 % presence 1,00E-01 |3. TRC 28-08 deviation alarm + 1,00E-01 1,00E-06
loop (coming from 28-E01, heating jacket of operator action
3 1,00€-05 28-R01, overhead lines and connection to
1 safety valves) (or lower temperature level) -
(Not sufficient HTM to evaporate)
3. TAL 28-01/12 vent condensor
(alarm in collection header) +
operator action
3. LAL 28-03 at 28-E01
4. Higher temperature in secondary liquid 48 1,00E-01 |10 % presence 1,00E-01 [4. TRC 28-06 deviation alarm + 1,00E-06
HTM heating loop coming from 28-P01/02 operator action
(failure opened bypass at HTM supply valve,
malfunction of control valve)
4. TIC 28-04 deviation alarm +
operator action
Total IEF 5,00E-01 Total mitigated Frequency (TMF) 5,00E-06
Recommendations: RRF = TMF / TF 0,50
Note: HAZOP cause 45: Loss of jacket heating at 28-R01, higher coil temperature, solidification of oligomers at reactor wall above coil SIL 0

level, loss of level control (LIC 28-01),

carry over to column, possible block

of vapour line




LOPA |Description Severity before| Tolerable |[Initiating Events HAZOP IEF Modifying / MF Independent Protection Layers PFD Frequency of
Case # safeguards | Frequency (TF) Cause # [/yr] Enabling Factors (1pL) cause [1/yr]
Higher pressure in 28-E01, 1.Higher temperature in secondary vapour 49 1,00E-01 |10 % Presence 1,00E-01 |1. PAH 28-11 stops primary 1,00E-01 1,00E-06
exceeding of design HTM heating loop (coming from 28-E01, HTM supply via TV 28-08
pressure; hot secondary heating jacket of 28-R01, overhead lines and
HTM to atmosphere, harm connection to safety valves) - (failure opened
to operator, risk of severe bypass at HTM supply valve, malfunction of
injury 2 100E-03 control valve)
2 1. PSV 28-12 1,00E-03
Total IEF 1,00E-01 Total ated Frequency (TMF] 1,00E-06
Recommendations: RRF = TMF / TF 0,00
SIL | ol
LOPA |Description Severity before| Tolerable |[Initiating Events HAZOP IEF Modifying / MF Independent Protection Layers PFD Frequency of
Case # safeguards | Frequency (TF) Cause # [/yr] Enabling Factors (1pL) cause [1/yr]
Higher pressure in 28-E11, 1. Higher temperature in secondary vapour 50 1,00E-01 |10 % Presence 1,00E-01 |1. PAH 28-104 stops primary 1,00E-01 1,00E-06
exceeding of design HTM heating loop (coming from 28-E11 to 28-| HTM supply via TV 28-106
pressure; hot secondary E10) - (failure opened bypass at HTM supply
HTM to atmosphere, harm valve, malfunction of control valve)
to operator, risk of severe
iniur 2 ol 1.PSV 28-103 1,00E-03
3 jury
Total IEF 1,00E-01 Total mitigated Frequency (TMF) 1,00E-06
Recommendations: RRF = TMF / TF | 0,00
SIL | 0
LOPA |Description Severity before|  Tolerable Initiating Events HAZOP IEF Modifying / MF Independent Protection Layers PFD Frequency of
Case # safeguards | Frequency (TF) Cause # [/yr] Enabling Factors (1PL) cause [1/yr]
Overfilling of 28-E01/E11, 1. Operator fault 56 1,00E+00 1. PSV 28-12/103 1,00E-03 1,00E-03
higher pressure in 2 1,00E-03
4 |evaporator, exceeding of Total IEF 1,00E+00 Total mitigated Frequency (TMF) 1,00E-03
design pressure, harmto | Recommendations: RRF = TMF / TF [ 1,00
operator, potential for SiL | 0
Node 3: Esterification Process Column
LOPA |Description Severity before|  Tolerable Initiating Events HAZOP IEF Modifying / MF Independent Protection Layers PFD Frequency of
Case # safeguards | Frequency (TF) Cause # [/yr] Enabling Factors (1pL) cause [1/yr]
Change in column 1. No or less process water reflux to column 79 2,00E-01 |10 % Presence 1,00E-01 [1.+2.+3. TRC 28-53 deviation 2,00E-06
temperature profile, (manual valve or flow control valve FV28-21 alarm + operator action
reduced separation of closed or failure of pump 3410-P01/02)
water/glycol, possible
pressure build-up, damage 1.42.+3.+4. PAH 28-34/36 alarm
to column and esterification + operator action
II, possible release of glycol 1.42.+3.+4. I.’AHH 28-36 (stop 1,00E-01
vapours and hot glycol, of HTM heating loop, close of
possible fire spend glycol feed, start of safety
loops in esterification | & I1)
3 1,00E-05
5 1.42.+43.+4. PSV 28-39 release 1,00E-03
to blow down vessel 28-V02
2. Closed manual valve in overflow line of 80 1,00E-02 |10 % Presence 1,00E-01 |see 1. 1,00E-07
process water to stripper unit 3410
3. Loss of fan at condenser 28-E12 94 1,00E-01 [10 % Presence 1,00E-01 [seel. 1,00E-06
4. Blockage of column packing due to 98 1,00E-02 |10 % Presence 1,00E-01 |see 1. 1,00E-07
oligomers from esterification reactor
Total IEF 2,00E-01 Total mitigated Frequency (TMF) 3,20E-06
Recommendations: RRF = TMF / TF [ 0,32
siL | 0
Node 4: Prepolymer Transfer
LOPA |Description Severity before|  Tolerable Initiating Events HAZOP IEF Modifying / MF Independent Protection Layers PFD Frequency of
Case # safeguards | Frequency (TF) Cause # [/yr] Enabling Factors (1PL) cause [1/yr]
High pressure downstream 1. PV 58-06 fails closed or blockage of 58-E03 115 1,10E-01 |10 % Presence 1,00E-01 [1.+2. PAH 58-04/05 alarm + trip 1,00E-01 1,10E-04
pumps 58-P01/02; potential of pumps
for exceeding design 1.42. PAH 58-06 alarm + trip of 1,00E-01
pressure; release of hot pumps
prepolymer, hazard for 2 1,00€-03 1.+2. PPE
6 injury 2. Control failure of pump speed 58-P01/02 116 1,00E-01 |10 % Presence 1,00E-01 |2. SFRC 58-03 deviation alarm + 1,00E-04
operator action
Total IEF 2,10E-01 Total mitigated Frequency (TMF) 2,10E-04
Recommendations: RRF = TMF / TF. [ 0,21
siL | [}




Node 5: Product Discharge Pump

LOPA |Description Severity before| Tolerable |Initiating Events HAZOP IEF Modifying / MF Independent Protection Layers PFD Frequency of
Case # safeguards | Frequency (TF) Cause # [/yrl Enabling Factors (1PL) cause [1/yr]
Higher pressure downstream 1. Filter 88-S10 blocked 139 1,00E-02 |10 % Presence 1,00E-01 |1.+2.+3. PAH88-05 alarm and 1,00E-01 1,00E-05
of 88-P01, exceeding of trip of polymer pump +
design pressure, hot polymer oberator action
to atmosphere, risk for injury 1.+2.+3. PDAHH88-100 trip of 1,00E-01
polymer pump
2 1,00E-03 2. Polymer distribution valve 88-A04 fails 140 1,00E-01 |10 % Presence 1,00E-01 |2.+3. PAH88-12 alarm and trip 1,00E-01 1,00E-04
7 closed of polymer pump + operator
action
3. Control failure of pump speed 88-P01 142 1,00E-01 |10 % Presence 1,00E-01 |[see 2. 1,00E-04
Total IEF 2,10E-01 Total mitigated Frequency (TMF) 2,10E-04
Recommendations: RRF = TMF / TF | 0,21
siL | 0
LOPA |Description Severity before| Tolerable |Initiating Events HAZOP IEF Modifying / MF di d Layers PFD Frequency of
Case # safeguards | Frequency (TF) Cause # [/yrl Enabling Factors (1PL) cause [1/yr]
Potential for freezing in 1. Failure of pump 88-P03/04 (HTM) OR TV 88 149 2,00E-01 (10 % Presence 1,00E-01 |1. VRC 88-01 deviation alarm + 2,00E-04
viscositymeter 88-A03; 09 fails closed operator action
damage to equipment, hot 1. PAH-88-10 alarm and trip of 1,00E-01
polymer to atmosphere, risk viscositymeter + operator
for injury 2 1,00E-03 action
8 1. TAL 88-08 alarm and trip of 1,00E-01
viscositymeter
Total IEF 2,00E-01 Total mitigated Frequency (TMF) 2,00E-04
Recommendations: RRF = TMF / TF [ 0,20
SIL | 0
LOPA |Description Severity before|  Tolerable Initiating Events HAZOP IEF Modifying / MF Independent Protection Layers PFD Frequency of
Case # safeguards | Frequency (TF) Cause # [/yr] Enabling Factors (1PL) cause [1/yr]
No compressed air for 1. Loss of compressed air 165 1,00E-01 1. SOP for maintenance of 1,00E-01 1,00E-03
freezing valve of viscosity viscositymeter
meter 88-A03 if needed 1. PPE 1,00E-01
during maintenance, hot 2 1,00E-03
9 |polymer to atmosphere, risk
for injury
Total IEF 1,00E-01 Total mitigated Frequency (TMF) 1,00E-03
Recommendations: RRF = TMF / TF [ 1,00
SIL | [}
Node 6: Demin water circulation system
No LOPA causes
Node 7: Process Water Stripping
LOPA |Description Severity before| Tolerable |Initiating Events HAZOP IEF Modifying / MF Independent Protection Layers PFD Frequency of
Case # safeguards | Frequency (TF) Cause # [/yrl Enabling Factors (1PL) cause [1/yr]
Loss of efficiency, potential 1. Failure of blower 10-K01 OR XV 10-27 fails 201 2,00E-01 |10 % Presence 1,00E-01 [1. PAL 10-24 trip 10-P01/02 and 1,00E-01 2,00E-04
formation of explosive closed open XV10-32/33/26/36/20 to
atmosphere in stripper atmosphere
system, potential for
explosion in connected units 1. FAL 10-01 alarm + operator
(20-U01 or biomass heater) action
during re-start, potential for 2 1,00E-03
10 [hazard to personnel and
severe injury 1. Operation procedure to flush 1,00E-01
system before re-start
1. PPE
2. Blockage of air filter upstream 10-K01 202 1,00E-02 |10 % Presence 1,00E-01 |see 1. 1,00E-05
Total IEF 2,10E-01 Total gated Frequency (TMF) 2,10E-04
Recommendations: RR /TE 0,21
SiL | [}
LOPA |Description Severity before| Tolerable Initiating Events HAZOP IEF Modifying / MF Independent Protection Layers PFD Frequency of
Case # safeguards | Frequency (TF) Cause # [/yrl Enabling Factors (1PL) cause [1/yr]
Condensation in offgas 1. Loss of heat tracing 213 1,00E-01 |10 % Presence 1,00E-01 |1. Condensate branches to 1,00E-02 1,00E-05
piping, condensate to prevent routing of condensates
consumers (20-U01 and to subsequent units
biomass heater), potential
forexplosion in cofmected 2 1,00E-03 1. Operation procedure to flush 1,00E-01
11 |units (20-U01 or biomass system before re-start
heater) during re-start,
potential for hazard to
personnel and severe injury
Total IEF 1,00E-01 Total mitigated Frequency (TMF) 1,00E-05
Recommendations: RRF = TMF / TF [ 0,01
siL | [}




LOPA |Description Severity before|  Tolerable Initiating Events HAZOP IEF Modifying / MF Independent Protection Layers PFD Frequency of

Case # safeguards | Frequency (TF) Cause # [/yr] Enabling Factors (1PL) cause [1/yr]
No oxidation of offgas, 1 .Loss of catalytic oxidation unit 20-U01 224 1,00E-01 |10 % Presence 1,00E-01 [1. Common failure alarm and 1,00E-01 1,00E-04
potential, potential for opening of XV 10-20 to
explosion in 20-U01, atmosphere
potential for hazard to 1. Internal trip in package unit 1,00E-01
personnel and severe injury 2 1,00€-03 ' pinp € !

12

Total IEF 1,00E-01 Total ated Frequency (TMF) 1,00E-04
Recommendations: Ensure that package unit is sufficiently protected against consequences RRF =TMF / TF 0,10

SIL | [}
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Indorama petrochem limited

MACHINE PM MASTER PLAN

2022
CP Plant Class A
Jan | Feb | Mar [ Apr [ May [ yun [ Jul | Aug [ Sep | Oct [ Nov [ Dec
Eq.No. Name Description Class Level. M Activity Spec Quantity | Period
1416W01  |Rotary valve Over haul A 14 Overhaul 5v
1416-W01  [Rotary valve Bearing A 14 Regease Shell Alvanai R3 12.5 6M
1416-R01 Agitator Paste Prep. Gear Box Unit A Overhaul 5Y
1416-R01  |Agitator Paste Prep. il Gear Unit ( up to oi analy) A 7 Replace Shell Omala 320 86 lite 1Y
1416-R01 Agitator Paste Prep. Packing Seal A 7 Replace 5Y
1416-R01  |Agitator Paste Prep. Bearing Shaft Impeller A 7 Replace 5v
141601 |Agitator Paste Prep. Bearing Shaft Impeller A 7 Regreas Shell Alvanai R2 309 oM
1416-R01  [Agitator Paste Prep. Coupling (Motor & Gear Box) A 7 Replace 5v
1416-R01  |Agitator Paste Prep. Ol Analysis A 7 Check oM
1428-R01 ESI Gear Box Unit A 7 Overhaul 5Y
1428R01  |ES| Ol Gear Box A 7 Replace Shell Omala 220 34 lite v
1428-R01 ESI Coupling (Motor & Gear Box) A 7 Inspection 5Y
1428R01  [ESI Inside Bearing Impeller A 7 Replace 0¥
1428-R01 ES| Mech Seal Unit A 7 Replace 5Y
1428R01  [ES| Shell reactor thk A 7 Inspection 5Y
1428R01  |ES| Bearing Shaft A 7 Regreas Shell Alvanai R2 30g oM
1428R01  [ESI Oil Analysis A 7 Check 6M
1428R02  [ES|I Gear Box Unit A 21 Overhaul 5Y
1428-R02 ESII Oil Gear Box A 21 Replace Shell Omala 220 15.5 lite 1Y
1428R02  [ES|I Coupling (Motor & Gear Box) A 21 Inspection 5Y
1428-R02 ESII Inside Bearing Impeller A 21 Replace 10y
1428R02  [ES I Mech Seal Unit A 21 Replace 5Y
1428-R02 ESII Shell reactor thk. A 21 Inspection 5Y
1428R02  [ESI Bearing Shat A 21 Regreas Shell Alvanai R2 30g oM
1428R02  [ES|I Ol Analysis A 21 Check 6M
1448-R01 | Prepolycondensation PPl Seal Unit A 14 Replace 5v
1448-R01  |Prepolycondensation PPl Gear Box Unit A 14 Overhaul 5Y
1448R01 | Prepolycondensation PPl 0Ol Gear Box A 14 Replace Shell Omala 320 63 lie M
1448-R01  |Prepolycondensation PPl Coupling (Motor & G/B) A 14 Inspection 5Y
1448-R01 Prepolycondensation PPII Shell reactor thk. A 14 Inspection 5Y
1448-R01  |Prepolycondensation PPII Lubricate Silicone ol A 14 Replace 5Y
1448-R01 Prepolycondensation PPII Oil Analysis A 14 Check &M
1468-R01 |Disc ring reactor Seal Unit A 14 Replace 5v
1468-R01 Disc ring reactor Gear Box Unit A 14 Overhaul 5Y
1468-R01  |Disc ring reactor Ol Gear Box A 14 Replace Shell Omala 320 340 lte M
1468-R01  |Disc ring reactor Coupling (Motor & G/B) A 14 Inspection 5Y
1468-R01 |Disc ring reactor Shell reactor thic A 14 Inspection 5Y
1468-R01  |Disc ring reactor Lubricate Silicone il A 14 Replace 5v
1468-R01 Disc ring reactor Oil Analysis A 14 Check &M
MEC-F035 Rev.0 Date 1 Oct 2020
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MACHINE PM MASTER PLAN
2022
CP Plant Class A
Jan [ Feb [ Mar [ Apr [ May [ wun [ ul | Aug | sep | oct | Nov [ Dec
Eq.No. Name Description Class Level. M Activity Spec Quantity | Period
1488-P01  |Product Discharge Pump Gear Box Unit A 7 Overhaul 5Y
1488-P01  [Product Discharge Pump il Gear Box A 7 Replace Shell Omala 460 90 lte v
1488-P01  [Product Discharge Pump Coupling (Motor & Gear Box) A 7 Inspection 5Y
1488-P01 Product Discharge Pump Coupling (Motor & Gear Box) A 7 Replace 5Y
1488-P01  [Product Discharge Pump Packing Seal A Replace 5¢
1488-P01  |Product Discharge Pump Over haul A 7 Inspection 5Y
1488-P01  |Product Discharge Pump Cardan Shaft A 7 Inspection 5¢
1488-P01  |Product Discharge Pump Cardan Shaft A 7 Regreas Shell Alvanai R2 509 v
1488-P01  [Product Discharge Pump Oil Analysis A 7 Check 6M
1494-A11  [Cutter Bering Upper feed roll A 7 Replace 1Y
1494-A11 Cutter Bering Lower feed roll A 7 Replace 1Y
1494-A11  [Cutter Drive unit bearing A 7 Replace 2v
1494-A11 Cutter Cutter rotor Bearing A 7 Replace 1Y
1494-A11  [Cutter Bed knife (Ceramic) A 7 Replace 1Y
1494-A11 Cutter Rubber coupling A 7 Replace 1y
1494-A11  [Cutter Timing belt A 7 Replace 1Y
1494-A12  |Cutter Bering Upper feed roll A 7 Replace v
1494-A12  [Cutter Bering Lower feed roll A 7 Replace v
1494-A12  [Cutter Drive unit bearing A 7 Replace 2y
1494-A12  [Cutter Cutter rotor Bearing A 7 Replace v
1494-A12  [Cutter Bed knife (Ceramic) A 7 Replace 1Y
1494-A12 Cutter Rubber coupling A 7 Replace 1y
1494-A12  [Cutter Timing belt A 7 Replace 1Y
1494-A13 Cutter Bering Upper feed roll A 7 Replace v
1494-A13  [Cutter Bering Lower feed roll A 7 Replace 1Y
1494-A13  |Cutter Drive unit bearing A 7 Replace 2y
1494-A13  [Cutter Cutter rotor Bearing A 7 Replace 1Y
1494-A13  |Cutter Bed knife (Ceramic) A 7 Replace 1Y
1494-A13  [Cutter Rubber coupling A 7 Replace v
1494-A13  [Cutter Timing belt A 7 Replace v
1494-D01 Dryer Bearing Rotor A 7 Replace 1Y
1494-D01  |Dryer Grease A 7 LUBCON Turmogrease CAK 4003 60g 3M
1494-D02  |Dryer Bearing Rotor A 7 Replace v
1494-D02  [Dryer Grease A 7 LUBCON Turmogrease CAK 4003 60g 3M
1494-D03  |Dryer Bearing Rotor A 7 Replace v
1494-D03  [Dryer Grease A 7 LUBCON Turmogrease CAK 4003 60¢g 3M
2703-X01  [Rotary valve Over haul A 0 Overhaul 57
2703X01  |Rotary valve Bearing A 0 Regease Shell Alvanai R3 12.59 6M
2703-X01  [Rotary valve Chain A 0 Tension M
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MACHINE PM MASTER PLAN
2022
CP Plant Class A
Jan | Feb | Mar [ Apr [ May [ yun [ Jul | Aug [ Sep | Oct [ Nov [ Dec
Eq.No. Name Description Class Level. M Activity Spec Quantty | Period
2703-X01  |Rotary valve Chain A 0 Regease Shell alvanai R2 M
2703-X01  [Rotary valve Chain 0 Replace 5Y
2703X01  |Rotary valve Sprocket A 0 Replace 5¢
2703¥01  [Rotary valve Over haul A 0 Overhaul 57
2703-¥01  |Rotary valve Bearing A 0 Regease Shell Alvanai R3 1259 M
2703-¥01  |Rotary vaive Chain A 0 Tension M
2703-¥01  |Rotary valve Chain A 0 Regease Shell alvanai R2 M
2703-¥01  |Rotary vaive Chain A 0 Replace 5Y
2703-¥01  [Rotary valve Sprocket A 0 Replace 5Y
1205-A02-M1  |PTA TUBE CHAIN oil A 0 Replace Shell Omala 220 33.70 L oM
1205-A02-M1 | PTA TUBE CHAIN Coupling rubber A 0 Inspection &M
1205-A02-M1 [pTA TUBE CHAIN Chain horizental A 0 Inspection 6M
1205-A02-M1 " |PTA TUBE CHAIN Chain connector A 0 Inspection &M
1205-A02-M1  |PTA TUBE CHAIN Chain disc A 0 Inspection &M
1205-A02-M2  |PTA TUBE CHAIN Oil A 0 Replace Shell Omala 220 22.30L &M
1205-A02-M2  [PTA TUBE CHAIN Coupling rubber A 0 Inspection &M
1205-A02-M2  [PTA TUBE CHAIN Chain vertical A 0 Tension oM
1205-A02-M2  [pTA TUBE CHAIN Chain connector A 0 Inspection 6M
1205-A02-M2  |PTA TUBE CHAIN Chain disc A 0 Inspection oM
Prepared By Checked By Approved By
Date ) Date - J Date J
MEC-F035 Rev.0 Date 1 Oct 2020
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2022
CP Plant Class B
Jan | Feb | Mar | Apr [ May | Jun | Jul | Aug | Sep | Oct [ Nov | Dec
Eq.No. Name Description Class |  Activity Spec Quantity | Period
1110-P01  |MEG Tranfer pump Bearing B Replace 5y
1110-P01  |MEG Tranfer pump Bearing B | Regrease Shell alvanai R2 M
1110-P01  |MEG Tranfer pump Coupling B | Inspection ™
1110-P01  |MEG Tranfer pump Coupling B Replace 5y
1110-P01  |MEG Tranfer pump Gasket B Replace 5y
1110-P01  |MEG Tranfer pump overhaul B Replace 5Y
1110-P02  |MEG Tranfer pump Coupling B | Inspection ™
1110-P02  |MEG Tranfer pump Coupling B Replace 5y
1110-P02  |MEG Tranfer pump overhaul B Replace 5y
1110-P02  |MEG Tranfer pump Coupling B | Inspection ™
1110-P02  [MEG Tranfer pump Coupling B Replace 5v
1110-P02  |MEG Tranfer pump overhaul B Replace 5y
1416-P01  |Paste Pump (Gear box) Change oil B Replace v
1416-P01  [Paste Pump (Gear box) Overhaul B Overhaul v
1416-P01  [Paste Pump Paste Pump B Overhaul 5Y
1416-P01  |Paste Pump Stator B Replace 5Y
1416-P01  [Paste Pump Rotor B Replace 5y
1416-P01  [Paste Pump Coupling (M&Gear Box) B | Inspection Y
1416-P02  [Paste Pump (Gear box) Change oil B Replace v
1416-P02  [Paste Pump (Gear box) Overhaul B Overhaul v
1416-P02  [Paste Pump Paste Pump B Overhaul 5Y
1416-P02  [Paste Pump Stator B Replace 5y
1416-P02  [Paste Pump Rotor B Replace 5Y
1416-P02  [Paste Pump Coupling (M&Gear Box) B | Inspection v
1416-P03  [Paste Pump (Gear box) Change oil B Replace v
1416-P03  [Paste Pump (Gear box) Overhaul B Overhaul i
1416-P03  [Paste Pump Paste Pump B Overhaul s5Y
1416-P03  [Paste Pump Stator B Replace 5Y
1416-P03  [Paste Pump Rotor B Replace 5y
149401 (DM Water Vessel Coupling (M&Gear Box) B | Inspection v
MEC-F035 Rev.0 Date 1 Oct 2020
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MACHINE PM MASTER PLAN

2022
CP Plant Class B
Jan | Feb | Mar [ Apr [ May [ Jun | Jul | Aug | Sep | Oct | Nov | Dec
Eq.No. Name Description Class |  Activity Spec Quantity | Period
1494-V01 DM Tank Gear Box B Overhaul 3y
1494-V01 DM Tank Conveyor Chain 8 Tension 6M
1205K01  [PET Compressor Oil Filter B replace 6M
1205-K01 PET Compressor Oil B replace &M
1205K01  |PET Compressor Coupling B | inspection 6M
1205K01  [PET Compressor Coupling B Replace 3y
1205-K01 PET Compressor Oil Cooler B Clean ™
1205K01  [PET Compressor il Mist Separator B Clean ™
1205-K01 PET Compressor PET Compressor Unit B Overhaul 5Y
1205K02  |PET Compressor Oil Filter 8 replace 6M
1205K02  |[PET Compressor oil B replace 6M
1205-K02 PET Compressor Coupling B inspection &M
1205K02  [PET Compressor Coupling B8 replace 3y
1205K02  |PET Compressor 0il Cooler B Clean ™
1205-K02 PET Compressor Oil Mist Separator B Clean ™
1205K02  [PET Compressor PET Compressor Unit B | Overhaul 5Y
1205-K03  [PET Compressor il B replace M
1205K03  |PET Compressor Coupling 8 | inspection 6M
1205K03  |PET Compressor Coupling B replace 3y
1205-K03 PET Compressor Oil Cooler B Clean ™
1205K03  |PET Compressor il Mist Separator B8 Clean ™
1205K03  |[PET Compressor PET Compressor Unit B | Overhaul 5Y
1205-S04 Nitrogen Silo Filter Filter B replace 5Y
1205505  [Nitrogen Silo Filter Filter B replace 5Y
1205-S06 Nitrogen Silo Filter Filter B replace 5Y
1205X06  [Rotary Lock Feeder Overhaul B | Overhaul 3y
1205X06  [Rotary Lock Feeder Chain B Tension 10-15mm 1Y
1205-X06 Rotary Lock Feeder Chain B regrease ™
1205X07  [Rotary Lock Feeder Overhaul B | Overhaul s5Y
1205X07  [Rotary Lock Feeder Chain B Tension 10-15mm 1Y
MEC-F035 Rev.0 Date 1 Oct 2020
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MACHINE PM MASTER PLAN
2022
CP Plant Class B
Jan | Feb | Mar | Apr [ May [ Jun | Jul [ Aug | Sep | Oct | Nov | Dec
Eq.No. Name Description Class | Activity Spec Quantity | Period
1205X07  [Rotary Lock Feeder Chain B | regrease ™
1205-X08  [Rotary Lock Feeder Overhaul B | Overhaul 3y
1205-X08 Rotary Lock Feeder Chain B Tension 10-15mm &M
1205X08  [Rotary Lock Feeder Chain B | regrease ™
1428-E01 HTM Evaporator Gasket B Replace 5Y
1428-£02  [Condensor Gasket 8 Replace 5Y
1438-E01  [HTM Evaporator Gasket B Replace 5Y
1438-E04 HTM Evaporator Gasket B Replace 5Y
1478-€04  [HTM Evaporator Gasket B8 Replace 5Y
1478-E03  [Glycol Eveporator Gasket B Replace 5Y
1416-W01 Rotary Lock Feeder Ol B Replace Shell omala 220 6 lite 1Y
1416-W01  |Rotary Lock Feeder Overhaul B | Overhaul 5Y
1303-X01  [Rotary Lock Feeder Overhaul B | Overhau 5¢
1303X01  [Rotary Lock Feeder Chain 8 Tension 10-15mm 1Y
1303-X01  [Rotary Lock Feeder Chain B | regrease ™
1403-M01 Catalyst preparation vessel Ol B Replace Shell omala 150 3lite 1Y
1403-M01  [Catalyst preparation vessel Gear box B | Overhaul 5Y
1403-M01  |Catalyst preparation vessel Bearing impeller B replace 5Y
1403-M01  [Catalyst preparation vessel Bearing impeller B Regrease oM
1333-M01  |Heat stabilizer preparation vessel oil B Replace Shell omala 150 3lite 1Y
1333-M01  |Heat stabilizer preparation vessel Gear box B | Overhau 5Y
1333-M01  |Heat stabilizer preparation vessel Bearing impeller B Replace 5Y
1333-M01  |Heat stabilizer preparation vessel Bearing impeller B | Regrease oM
1333-M02 Heat stabilizer feed vessel Ol B Replace Shell omala 150 3lite 1Y
1333-M02  |Heat stabilizer feed vessel Gear box B | Overhaul 5Y
1333-M02  |Heat stabilizer feed vessel Bearing impeller B Replace 5Y
1333-M02 Heat stabilizer feed vessel Bearing impeller B Regrease M
1323-M01  |Red toner preparation vessel oil B Replace Shell omala 150 3lite 1Y
1323-M01  |Red toner preparation vessel Gear box B | Overhau 3y
1323-M01  |Red toner preparation vessel Bearing impeller 8 Replace 5Y
MEC-F035 Rev.0 Date 1 Oct 2020
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MACHINE PM MASTER PLAN
2022
CP Plant Class B
Jan | Feb | Mar [ Apr [ May [ Jun | Jul | Aug | Sep | Oct | Nov | Dec

Eq.No. Name Description Class | Activity Spec Quantity | Period
1323-M01  |Red toner preparation vessel Bearing impeller 8 | Regrease oM
1323-P01  [Red toner feed pump packing 8 Replace 5Y
1323-P01  [Red toner feed pump coupling B | Inspection ™
1323-P01  [Red toner feed pump coupling 8 Replace 2y
1323-P01  [Red toner feed pump Gear box B | Overhaul 5Y
1323-P02  [Red toner feed pump packing B Replace 5Y
1323-P02  |Red toner feed pump coupling B Inspection M
1323-P02  [Red toner feed pump coupling B Replace 1Y
1323-P02  [Red toner feed pump Gear box B | Overhau 5v
1324-P01  [Red toner feed pump packing 8 Replace 5Y
1324-P01  [Red toner feed pump coupling B | Inspection ™
1324-P01 Red toner feed pump coupling B Replace 1Y
1324-P01  [Red toner feed pump Gear box B | Overhaul 5Y
1324-P02  [Red toner feed pump packing B Replace 5Y
1324-P02  |Red toner feed pump coupling B Inspection M
1324-P02  [Red toner feed pump coupling B Replace 1Y
1324-P02  |Red toner feed pump Gear box B | Overhau 5v
1333-P01  [Heat stabilizer feed pump Mechanical Seal 8 Replace s5Y
1333-P01  [Heat stabilizer feed pump coupling B | Inspection oM
1333-P01 Heat stabilizer feed pump coupling B Replace 1Y
1333-P02  [Heat stabilizer feed pump Mechanical Seal B8 Replace 5Y
1333-P02  [Heat stabilizer feed pump coupling B Replace 5Y
1403-P01 Catalyst feed pump Mechanical Seal B Replace 3y
1403-P01  [Catalyst feed pump coupling B | Inspection ™
1403-P01  [Catalyst feed pump coupling 8 Replace 1Y
1403-P02  [Catalyst feed pump Mechanical Seal 8 Replace 5Y
1403-P02  [Catalyst feed pump coupling B | Inspection ™
1403-P02  [Catalyst feed pump coupling B Replace 1y
1333-501  [Heat stabilizer fiter filter B Replace s5Y
1343-501  [DEG filter filter B Replace 5Y

MEC-F035 Rev.0 Date 1 Oct 2020
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2022
CP Plant Class B
Jan | Feb | Mar | Apr [ May [ Jun | Jul [ Aug | Sep | Oct | Nov | Dec

Eq.No. Name Description Class | Activity Spec Quantity | Period
1343502 [DEG filter filter 8 Replace 5Y
1403-501  [MEG filter filter B Replace 5Y
1403-S02 Catalyst filter filter B Replace 5Y
1428-P01  [HTM Circulation pump Overhaul B Replace 1.5Y
1428-P01  [HTM Circulation pump Coupling B Inspection ™
1428-P01  [HTM Circulation pump Coupling 8 Replace 1.5Y
1428-P01  [HTM Circulation pump Gasket B Replace 1.5¢
1428-P02 HTM Circulation pump (Overhaul B Replace 1.5Y
1428-P02  [HTM Circulation pump Coupling B | Inspection ™
1428-P02  [HTM Circulation pump Coupling B Replace 1.5¢
1428-P02 HTM Circulation pump Gasket B Replace 1.5Y
1428-P03  [HTM Circulation pump Bearing B Replace 1.5¢
1428-P03 HTM Circulation pump Mechanical Seal B Replace 1.5Y
1428-P03  [HTM Circulation pump Coupling B | Inspection ™M
1428-P03  [HTM Circulation pump Coupling B Replace 2y
1428-P03 HTM Circulation pump Gasket B Replace 1.5Y
1428-P04  [HTM Circulation pump Bearing B8 Replace 1.5Y
1428-P04  [HTM Circulation pump Mechanical Seal B Replace 1.5¢
1428-P04  |HTM Circulation pump Coupling B Inspection ™
1428-P04  [HTM Circulation pump Coupling B Replace 2y
1428-P04 HTM Circulation pump Gasket B Replace 1.5Y
1428-P05  [HTM Circulation pump Bearing 8 Replace 1.5Y
1428-P05  [HTM Circulation pump Mechanical Seal B Replace 1.5¢
1428-P05  |HTM Circulation pump Coupling B Replace 2y
1428-P05  [HTM Circulation pump Gasket B8 Replace 1.5Y
1428-P06  [HTM Circulation pump Bearing B Replace 1.5¢
1428-P06  |HTM Circulation pump Seal B Replace 15Y
1428-P06  [HTM Circulation pump Coupling B Replace 2y
1428-P06 HTM Circulation pump Gasket B Replace 1.5Y
1428-P07  [Buttom discharge pump Bearing 8 Replace 2y
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1428-P07  [Buttom discharge pump Mechanical Seal B Replace 2y
1428-P07  [Buttom discharge pump Coupling 8 Replace 2y
1428-P07  [Buttom discharge pump Gasket B Replace 2y
1428-P07 Buttom discharge pump Oil B Replace Shell turbo 46 0.4 lite &M
1428-P08  [Buttom discharge pump Bearing B8 Replace 2y
1428-P08  [Buttom discharge pump Mechanical Seal B Replace 2y
1428-P08  [Buttom discharge pump Coupling B Replace 2y
1428-P08  [Buttom discharge pump Gasket B Replace 2y
1428-P08  [Buttom discharge pump oil B Replace Shell turbo 46 0.4lite 6M
1428-P09  [Product tranfer pump Bearing 8 Replace 5Y
1428-P09  [Product tranfer pump Gasket B Replace 5Y
1428-P09  [Product tranfer pump Coupling B Inspection &M
1428-P09  [Product tranfer pump oil B8 Replace Shell turbo 46 0.5lite M
1428-P09  [Product tranfer pump Bearing B Replace 5Y
1428-P09  |Product tranfer pump Gasket B Replace 5Y
1428-P09  [Product tranfer pump Coupling B | Inspection 6M
1428-P10  [Product tranfer pump oil B Replace Shell turbo 46 05lite 6M
1428-E11M01  |Condensor fan Bearing 8 regrease Shell alvanai R2 306 ™M
1428-E11M01 |Condensor fan Bearing B Replace 5Y
1428-E11M01 [Condensor fan Timing belt B Tension ™
1428-E11M01 |Condensor fan Timing belt B8 Replace 15Y
1428-E11M01  |Condensor fan Bolt nut impeller B Tighten ™
1428-E11M02 [Condensor fan Bearing B regrease Shell alvanai R2 30G ™
1428-E11M02  |Condensor fan Bearing B Replace 5Y
1428-E11M02 |Condensor fan Timing belt B Tension ™
1428-E11M02 |Condensor fan Timing belt 8 Replace 15Y
1428-E11M02  |Condensor fan Bolt nut impeller B Tighten ™
1428-E11M03 [Condensor fan Bearing B regrease Shell alvanai R2 30G ™
1428-E11M03  |Condensor fan Bearing B Replace s5Y
1428-E11M03 |Condensor fan Timing belt B Tension ™
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1428-E11M03  |Condensor fan Timing belt 8 Replace 15Y
1428-E11M03  |Condensor fan Bolt nut impeller B Tighten ™
1428-E11M04 [Condensor fan Bearing B regrease Shell alvanai R2 30G ™
1428-E11M04 |Condensor fan Bearing B Replace 5Y
1428-E11M04 |Condensor fan Timing belt B Tension ™
1428-E11M04 |Condensor fan Timing belt 8 Replace 15Y
1428-E11M04 |Condensor fan Bolt nut impeller B Tighten ™
1428-E11M05 |Condensor fan Bearing B regrease Shell alvanai R2 30G ™
1428-E11M05  |Condensor fan Bearing B8 Replace 5Y
1428-E11M05  |Condensor fan Timing belt B Tension ™
1428-E11M05 Condensor fan Timing belt B Replace 15Y
1428-E11M05  |Condensor fan Bolt nut impeller B Tighten ™
1428-E11M06 |Condensor fan Bearing B regrease Shell alvanai R2 30G ™
1428-E11M06 |Condensor fan Bearing 8 Replace s5Y
1428-E11M06 |Condensor fan Timing belt B Tension ™
1428-E11M06 [Condensor fan Timing belt B Replace 15Y
1428-E11M06 |Condensor fan Bolt nut impeller B8 Tighten ™
1438-P01  [Glycol circulating pump Bearing B Replace 5Y
1438-P01  [Glycol circulating pump Seal B Replace 5Y
1438-P01  [Glycol circulating pump Coupling B | Inspection ™
1438-P01  [Glycol circulating pump Coupling B Replace 5Y
1438-P01  [Glycol circulating pump Gasket 8 Replace 5Y
1438-P01  [Glycol circulating pump oil B Replace Shell turbo 46 0.5lite 6M
1438-P02  [Glycol circulating pump Bearing B Replace 5Y
1438-P02  [Glycol circulating pump Mechanical Seal B8 Replace 5Y
1438-P02  [Glycol circulating pump Coupling B | Inspection ™
1438-P02  [Glycol circulating pump Coupling B Replace 5Y
1438-P02  [Glycol circulating pump Gasket B Replace 5Y
1438-P02  [Glycol circulating pump oil B Replace Shell turbo 46 05lite oM
1448-P03  [Glycol circulating pump Bearing 8 Replace 5Y
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1448-P03  [Glycol circulating pump Mechanical Seal B Replace 5Y
1448-P03  [Glycol circulating pump Coupling B | Inspection M
1448-P03  [Glycol circulating pump Coupling B Replace 5Y
1448-P03  [Glycol circulating pump Gasket B Replace 5Y
1448-P03  [Glycol circulating pump oil B8 Replace Shell turbo 46 0.4lite 6M
1468-P04  [Glycol circulating pump Bearing B Replace 5Y
1468-P04 Glycol circulating pump Mechanical Seal B Replace 5Y
1468-P04  [Glycol circulating pump Coupling B | Inspection ™
1468-P04  |Glycol circulating pump Coupling B Replace 5Y
1468-P04  [Glycol circulating pump Gasket 8 Replace 5Y
1468-P04  [Glycol circulating pump oil B Replace Shell turbo 46 0.5lite 6M
1468-P05  |Glycol circulating pump Bearing B Replace 5Y
1468-P05  [Glycol circulating pump Mechanical Seal B8 Replace 5Y
1468-P05  [Glycol circulating pump Coupling B | Inspection ™
1468-P05  [Glycol circulating pump Coupling B Inspection M
1468-P05  [Glycol circulating pump Coupling B Replace 5Y
1468-P05  [Glycol circulating pump Gasket B Replace 5Y
1468-P05  [Glycol circulating pump oil 8 Replace Shell turbo 46 0.5 lite 6M
1478-P01  [Glycol circulating pump Bearing B Replace 5Y
1478-P01  |Glycol circulating pump Mechanical Seal B Replace 5Y
1478-P01  [Glycol circulating pump Coupling B | Inspection ™
1478-P01  [Glycol circulating pump Coupling B Replace 5Y
1478-P01  |Glycol circulating pump Gasket B Replace 5Y
1478-P01  [Glycol circulating pump oil B Replace Shell turbo 46 0.5lite 6M
1478-P02 | Glycol circulating pump Bearing B Replace 5Y
1478-P02  [Glycol circulating pump Mechanical Seal 8 Replace 5Y
1478-P02  [Glycol circulating pump Coupling B | Inspection ™
1478-P02  |Glycol circulating pump Coupling B Replace 5Y
1478-P02  [Glycol circulating pump Gasket B Replace s5Y
1478-P02  [Glycol circulating pump oil B Replace Shell turbo 46 0.5lite 6M
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1478-P03  [Glycol discharge pump Bearing 8 Replace 5Y
1478-P03  |Glycol discharge pump Mechanical Seal B Replace 5Y
1478-P03  [Glycol discharge pump Coupling B Inspection M
1478-P03  [Glycol discharge pump Coupling B Replace 5Y
1478-P03  |Glycol discharge pump Gasket B Replace 5Y
1478-P03  [Glycol discharge pump oil 8 Replace Shell turbo 46 0.4 lite 6M
1478-P04  |Glycol discharge pump Bearing B Replace 5Y
1478-P04  [Glycol discharge pump Mechanical Seal B Replace 5Y
1478-P04  [Glycol discharge pump Coupling B | Inspection ™
1478-P04  |Glycol discharge pump Coupling B Replace 5Y
1478-P04  |Glycol discharge pump Gasket B Replace 5Y
1478-P04  [Glycol discharge pump oil B Replace Shell turbo 46 0.4lite 6M
1494-P01  [Demin water pump Bearing B Replace 5Y
1494-P01  [Demin water pump Mechanical Seal 8 Replace s5Y
1494-P01  [Demin water pump Coupling B | Inspection ™
1494-P01  |Demin water pump Coupling B Replace 5Y
1494-P01  [Demin water pump Gasket B8 Replace 5Y
1494-P01  Demin water pump oil B Replace Shell turbo 46 0.5lite 6M
1494-P02  |Demin water pump Bearing B Replace 5Y
1494-P02  [Demin water pump Mechanical Seal B Replace 5Y
1494-P02  [Demin water pump Coupling B Inspection ™
1494-P02  [Demin water pump Coupling 8 Replace 5Y
1494-P02  Demin water pump Gasket B Replace 5Y
1494-P02 Demin water pump Ol B Replace Shell turbo 46 0.5 lite &M
3310-P01  |HTM Circulation pump Bearing B8 Replace 1.5Y
3310-P01  |HTM Circulation pump Mechanical Seal B Replace 1.5¢
3310-P01  [HTM Circulation pump Coupling B Replace 15Y
3310-P01  |HTM Circulation pump Gasket B Replace 1.5¢
1448-P01 HTM Circulation pump Bearing B Replace 1.5Y
1448-P01  [HTM Circulation pump Mechanical Seal 8 Replace 1.5Y
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1448-P01  |HTM Circulation pump Coupling B Inspection ™
1448-P01  [HTM Circulation pump Coupling 8 Replace 2y
1448-P01  [HTM Circulation pump Gasket B Replace 1.5¢
1448-P02 HTM Circulation pump Bearing B Replace 1.5Y
1448-P02  [HTM Circulation pump Mechanical Seal B8 Replace 1.5Y
1448-P02  [HTM Circulation pump Coupling B | Inspection ™
1448-P02  |HTM Circulation pump Coupling B Replace 15Y
1448-P02  [HTM Circulation pump Gasket B Replace 1.5¢
1458-P03 HTM Circulation pump Bearing B Replace 1.5Y
1458-P03  [HTM Circulation pump Mechanical Seal 8 Replace 1.5Y
1458-P03  [HTM Circulation pump Coupling B | Inspection ™
1458-P03  [HTM Circulation pump Coupling B Replace 1.5Y
1458-P03  [HTM Circulation pump Gasket B8 Replace 1.5Y
1458-P07  [HTM Circulation pump Bearing B Replace 1.5¢
1458-P07 HTM Circulation pump Mechanical Seal B Replace 1.5Y
1458-P07  [HTM Circulation pump Coupling B | Inspection ™
1458-P07  [HTM Circulation pump Coupling B Replace 1.5Y
1458-P07  |HTM Circulation pump Gasket B Replace 15Y
1458-P08  [HTM Circulation pump Bearing B Replace 1.5¢
1458-P08 HTM Circulation pump Mechanical Seal B Replace 1.5Y
1458-P08  [HTM Circulation pump Coupling B | Inspection ™
1458-P08  [HTM Circulation pump Coupling B Replace 1.5¢
1458-P08 HTM Circulation pump Gasket B Replace 1.5Y
1488-P03  [HTM Circulation pump Bearing B Replace 1.5¢
1488-P03  [HTM Circulation pump Mechanical Seal B Replace 1.5¢
1488-P03  [HTM Circulation pump Coupling B | Inspection ™M
1488-P03  [HTM Circulation pump Coupling B Replace 1.5¢
1488-P03 HTM Circulation pump Gasket B Replace 1.5Y
1488-P04  [HTM Circulation pump Bearing B Replace 1.5Y
1488-P04  [HTM Circulation pump Mechanical Seal B Replace 1.5¢
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1488-P04  [HTM Circulation pump Coupling B | Inspection ™
1488-P04  [HTM Circulation pump Coupling B Replace 1.5¢
1488-P04 HTM Circulation pump Gasket B Replace 1.5Y
1468-P01  [HTM Circulation pump Bearing B Replace 1.5Y
1468-P01 HTM Circulation pump Mechanical Seal B Replace 1.5Y
1468-P01  [HTM Circulation pump Coupling 8 | Inspection M
1468-P01  [HTM Circulation pump Coupling B Replace 1.5¢
1468-P01 HTM Circulation pump Gasket B Replace 1.5Y
1468-P02  [HTM Circulation pump Bearing B8 Replace 1.5Y
1468-P02  [HTM Circulation pump Mechanical Seal B Replace 1.5¢
1468-P02  |HTM Circulation pump Coupling B Inspection M
1468-P02  [HTM Circulation pump Coupling B Replace 1.5¢
1468-P02 HTM Circulation pump Gasket B Replace 1.5Y
1468-P03  [HTM Circulation pump Bearing 8 Replace 1.5Y
1468-P03  [HTM Circulation pump Mechanical Seal B Replace 1.5¢
1468-P03  |HTM Circulation pump Coupling B Replace 157
1468-P03  [HTM Circulation pump Gasket B8 Replace 1.5Y
1458-P01  [Prepolymer Feed Pump Gear box B | Overhaul 5Y
1458-P01 Prepolymer Feed Pump Ol B Replace Shell omala 150 1Y
1458-P01  [Prepolymer Feed Pump Vispac seal B Replace 5Y
1458-P01  |Prepolymer Feed Pump Gear pump B Inspection 5Y
1458-P01  |Prepolymer Feed Pump Journal Cross Assemblies | B Replace 5Y
1458-P01  [Prepolymer Feed Pump Coupling B | Inspection 1Y
1458-P01  |Prepolymer Feed Pump Coupling B Replace 2y
1458-P02  [Prepolymer Feed Pump Gear box B | Overhaul 5Y
1458-P02  [Prepolymer Feed Pump oil B Replace Shell omala 150 1Y
1458-P02  |Prepolymer Feed Pump Seal B Replace 5Y
1458-P02  [Prepolymer Feed Pump Gear pump B | Inspection 5Y
1458-P02  |Prepolymer Feed Pump Journal Cross Assemblies | B Replace 5Y
1458-P02  |Prepolymer Feed Pump Coupling B | Inspection ™
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1458-P02  |Prepolymer Feed Pump Coupling B Replace 2y
1468-P06  [Water circulation pum Bearing 8 Replace 2y
1468-P06  [Water circulation pum Mechanical Seal B Replace 2y
1468-P06  [Water circulation pum Coupling 8 | Inspection ™M
1468-P06  [Water circulation pum Coupling B8 Replace 2y
1468-P06  [Water circulation pum Gasket B Replace 2y
1468-P06 Water circulation pum Oil B Replace Shell turbo 46 0.4 lite &M
1468-P07  [Water circulation pump Bearing B Replace 2y
1468-P07  |Water circulation pump Mechanical Seal 8 Replace 2y
1468-P07  [Water circulation pump Coupling B | Inspection M
1468-P07  |Water circulation pump Coupling B Replace 2y
1468-P07 Water circulation pump Gasket B Replace 2y
1468-P07  [Water circulation pump oil B8 Replace Shell turbo 46 0.4lite M
1438-E01  [Scraper condensor Gear box B | Overhaul 5Y
1438-E01 Scraper condensor Oil B Replace Shell omala 460 5 lite 1Y
1438-E01  [Scraper condensor Seal unit B | Overhaul 5Y
1438-E01  [Scraper condensor Coupiing 8 Replace 2y
1448-€01  [Scraper condensor Gear box B | Overhaul s5Y
1448-E01  [Scraper condensor oil B Replace Shell omala 460 5lite 1Y
1448-E01 Scraper condensor Seal unit B Overhaul 5Y
1448-E01  [Scraper condensor Coupling B8 Replace 2y
1468-E01  [Scraper condensor Gear box B | Overhaul 5Y
1468-E01 Scraper condensor Ol B Replace Shell omala 460 5 lite 1Y
1468-E01  [Scraper condensor Seal unit B | Overhaul 5Y
1468-E01  [Scraper condensor Coupiing 8 Replace 2y
1478.K01  [Vaccum pump Bearing 8 Replace 5Y
1478-K01  [Vaccum pump Mechanical Seal B Replace 5Y
1478-K02  [Vaccum pump Bearing B Replace 5Y
1478-K02  [Vaccum pump Mechanical Seal B Replace s5Y
3007-P02  |Primary HTM pump Bearing B Replace 1.5¢
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3007-P02  |Primary HTM pump Mechanical Seal 8 Replace 1.5Y
3007-P02  |Primary HTM pump Coupling B | Inspection ™
3007-P02  |Primary HTM pump Coupling B Replace 15Y
3007-P02  |Primary HTM pump Gasket B Replace 1.5Y
3007-P02 Primary HTM pump Oil B Replace Shell turbo 46 1.5 lite 6M
3007-P03  |Primary HTM pump Bearing 8 Replace 1.5Y
3007-P03  |Primary HTM pump Mechanical Seal B Replace 1.5¢
3007-P03  |Primary HTM pump Coupling B Inspection ™
3007-P03  |Primary HTM pump Coupling B8 Replace 1.5Y
3007-P03  |Primary HTM pump Gasket B Replace 1.5¢
3007-P03 Primary HTM pump Ol B Replace Shell turbo 46 1.5 lite &M
3007-P04  |Primary HTM pump Bearing B Replace 1.5¢
3007-P04 Primary HTM pump Mechanical Seal B Replace 1.5Y
3007-P04  |Primary HTM pump Coupling B | Inspection ™M
3007-P04  |Primary HTM pump Coupling B Replace 1.5¢
3007-P04 Primary HTM pump Gasket B Replace 1.5Y
3007-P04  |Primary HTM pump oil B8 Replace Shell turbo 46 15 lite 6M
3410-P01  |Water Pump oil B Replace Shell turbo 46 0.4lite 6M
3410-P01  [Water Pump Coupling B Inspection M
3410-P01  |Water Pump Coupling B Replace 2y
3410-P0O1 Water Pump (Overhaul B Overhaul 5Y
3410-P02  |Water Pump oil 8 Replace Shell turbo 46 0.4lite 6M
3410-P02  |Water Pump Coupling B | Inspection M
3410-P02  [Water Pump Coupling B Replace 2y
3410-P02 | Water Pump Overhaul B | Overhaul 5Y
3410-K01  |Blower oil B Replace ~ frotary piston oil order no. 16( 11 Lite 1Y
3410-K01 Blower V-belt B Replace 1Y
341001 |Blower V-belt and Pulley B | Inspection ™
3410-K01 Blower Air filter B Clean ™
3410K01  |Blower Overhaul B | Overhaul 5Y
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3410-K02  [Blower il B Replace ~ frotary piston oil order no. 16( 11 Lite i
3410-K02  [Blower V-belt B Replace v
3410-K02  [Blower V-belt and Pulley B | Inspection ™
3410-K02  [Blower Air filter B Clean ™
3410-K02  [Blower Overhaul B Overhaul 5y
1488-A04  |Product valve Packing B Replace 5Y
AMB507 | Two way piston valve discharge 1428-P10  |Packing B Replace 2%
AMB507 | Two way piston valve suction 1428-P10 Packing B Replace 5Y
ABB503  |Bottom outlet valve suction 1458-P01-02 Packing B Replace 5Y
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3-04-Q:01  [Rotary valve Over haul A 0 Overhaul 5Y
304001 [Rotary valve Bearing A 1 Regease  |Kluber AS5 12.59 6M i
304001  [Rotary valve Chain A 0 Tension ™ N I I [ N I I i I i I
3-04-Q:01  [Rotary valve Chain A 0 Regease  |ShellalvanaiR2 | 359 ™ I I 7 I I I Il [ I I Il R
304001  [Rotary valve Chain A 0 Replace 5Y N I I I i il Il I I I Il R
304001  [Rotary valve Sprocket A [ Replace 5v
304-0:02  [Rotary valve Over haul A 0 Overhaul 5v
304002 [Rotary valve Bearing A 0 Regease  |Kluber AS5 12.59 &M I
304002 [Rotary valve Chain A 0 Tension Y N I I [ N I I i I i I
3-04-0:02  [Rotary valve Chain A 0 Regease  |Shell alvanai R2 ™ I I I [ I I I I I I Il ]
304002 [Rotary valve Chain A 0 Replace 5Y N I I I i il Il I I I Il I
304002 [Rotary valve Sprocket A 0 Replace 5v
3-10-0-01  |Rotary valve Over haul A 42 Overhaul 5v
3-10-0:01  |Rotary valve Bearing A Regease  |Kluber AS5 12.59 &M i
3-10-0:01  |Rotary valve Chain A 42 Tension Y I I I [ N I I N il i I
3-10-0-01  |Rotary valve Chain A 42 Regease  |Shell alvanai R2 ™ I I I [ I I I I I I Il ]
3-10-0-01  |Rotary valve Chain A 42 Replace 5Y I I I I I I Il I I il Il I
3-10-0:01  |Rotary valve Sprocket A 42 Replace £
310-0-02  |Rotary valve Over haul A | 245 | Overhaul 5y
3-10-Q02  [Rotary valve Bearing A Regease  |Kluber AS5 1259 oM I
3-10-0:02  |Rotary valve Chain A | 245 Tension Y I I i I i I I I il i I
3-10-0-02  |Rotary valve Chain A | 245 | Regease [Shell alvanai R2 Y M I I [ i I I I I I i ]
3-10-0:02  |Rotary valve Chain A | 245 Replace 5Y I I I I I I Il I I il Il R
3-10-0:02  |Rotary valve Sprocket A | 245 Replace 5Y
3-10-8-01  |Crystallizer blower Over haul A 24 Regease 5Y
3-10-B-01  |Crystallizer blower Coupling A Replace 1.5Y
3-10-B-01  |Crystallizer blower Carbon sealing A Replace 5Y
310-B-01  |Crystallizer blower oil A Replace Tellus 32 170 6M I I
3-10-B-02  |Crystallizer blower Over haul A 24 Overhaul 5Y I
3-10-B-02  |Crystallizer blower Coupling A Replace 1.5¢
3-10-8-02  |Crystallizer blower Carbon sealing A Replace 1.5Y
3-10-B-02  |Crystallizer blower Bearing A Regease am I I
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320-Q:01  |Rotary valve Over haul A | 245 | overhau 5v
320-0:01  |Rotary valve Bearing Regease  |Kluber AS5 1259 oM I
320-001  |Rotary valve Chain A Tension ™ TR TR TTETTETTET] I
320-Q:01  |Rotary valve Chain A Regease |Shell alvanai R2 ™ T TTETTETTIE T TR TR TTEH TR TR I
320-0:01  |Rotary valve Chain A Replace 5v IERRRRRERRRRRRRRRERRRRRRRRRRRRRRRRRRENEER I
320-001  |Rotary valve Sprocket A Replace 5v
320801 |Preneater blower Over haul A | 16 | overhau v
320801 |Preheater blower Coupling A Replace 157
3208-01 |Preheater blower Carbon sealing A Replace 157
3.20-801 |Preneater blower Bearing A Regease |ShellalvanaiR2 | 60g am
325001 |Rotary valve Over haul A 0 Overhaul 5¢
325001 |Rotary valve Bearing A Regease |Kluber AS5 1250 6M I
325001 |Rotary valve Chain A Tension M TR TR TTETTR TR I
325Q-01  |Rotary valve Chain A Regease  |Shell alvanai R2 ™ THTTHTTETTH TR TR T T TR TR TR
3-25--01  |Rotary valve Chain A Replace 57 I I B I I I I [ I I I ]
325001 |Rotary valve Sprocket A Replace 5v
3-30-B-03 Dryer Blower Over haul A Overhaul 5Y
330-8-03 |Dryer Blower Coupling A Replace 1.5Y
3.30-803 |Dryer Blower Carbon sealing A Replace 15Y
330-8-03 |Dryer Blower Bearing A Regease |ShellalvanaiR3 |  60g oM I I I I I
3358-01 |Pallet coller blower Over haul A | 26 | overnau 5v
335801 |Pallet coller blower Coupling A Replace 15Y
3-35-B-01 Pallet coller blower Carbon sealing A Replace 1.5Y
335801 |Pallet coller blower Bearing A Regease |ShellalvanaiR3 |  60g 2M I I I I
3-35-HM-01 | Pallet coller Gear box A Mobil 630 290 v
3-35-HM-01 Pallet coller Shaft bearing A Shell alvanai R3 7.59 6M
335F-01 |Classifier Oil Gear A 4 Replace v
3.35F-01 |Classifier V-oell A Tension M
3-35-F-01 Classifier V-belt A Replace 1Y
3-35-F-01 |Classifier Bearing A Regease  |Shell alvanai R3 ™ TETTETIETIRTIETIEIITE T TETTR TR
3.35-Q-01  |Rotary Vave Over haul A 8 Overhaul 5v IRRRRRRERRRRRERRRERRRRRRRRRRRRRRRRRENEER
3.35-Q-01  |Rotary Valve Bearing A Regease |Kluber AS5 1259 o [T LT T T T
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335Q01 |Rotary Valve Chain A Tension ™ T T T IR TR TR
3-35-Q-01 Rotary Valve Chain A Regease Shell alvanai R2 ™ I I B [ I I I [ I
3-35-Q-01  |Rotary Valve Chain A Replace 5Y I I B [ I I B [ I
335001  |Rotary Valve Sprocket A Replace 57
335002 |Rotary Valve Over haul A 0 Overhaul 5v
335002 |Rotary Valve Bearing A Regease |Kluber AS5 1259 oM
33502 |Rotary Valve Chain A Tension ™ TR TR TR
3-35-Q-02 Rotary Valve Chain A Regease Shell alvanai R2 ™ I I B [ I I ] [ I
3-35-Q-02  |Rotary Valve Chain A Replace 5Y I I B [ I I B [ I
33502 |Rotary Valve Sprocket A Replace 5v
3.35-0-03  |Rotary Vave Over haul A 0 Overhaul 5v
335003 |Rotary Valve Bearing A Regease |Kluber AS5 1259 M
335003 |Rotary Valve Chain A Tension ™ TR TR TR
3-35-Q-03 Rotary Valve Chain A Regease Shell alvanai R2 ™ I I B [ I I ] [ I
335003 |Rotary Valve Chain A Replace 5¢ NERRRRREDRRRRRRRRRRRRRRRRRRRRENRE
335003 |Rotary Valve Sprocket A Replace 5v
340--01  |Belt Trower Bearing A 0 Regease 3m I
3-40-Q-01 Belt Trower V-belt A Replace V-belt SPZ 1887 1Y
340-001  |Belt Trower V-elt A Tension ™ [_I_ _I_ _I_I_I_I_
340-Q-01  |Belt Trower Conveyor belt A Replace v NERRRRRERRRRRRRRRRRRRRRRRRRRNNRE
3-40-Q-02 Belt Trower Bearing A 0 Regease 3M I
340-002  |Belt Trower \-belt SPZ 1887 A Replace v
340-0-02  |Belt Trower V-ell A Tension ™ [*I* AIV I *IiIkI*
340-0:02  |Bel Trower Conveyor belt A Replace v ERRRRRRERRRRRRERRRRERRRRRRRRREEER
350-001 |Rotary Valve Over haul A 0 Overhaul 5v
350-001  |Rotary Valve Bearing A Regease  |Kluber AS5 1250 6M
3.50-Q-01  |Rotary Valve Chain A Tension M TR TR TR
350-001 |Rotary Valve Chain A Regease  |Shell alvanai R2 ™ THTTETTETITETTETTE TR TTET]
350-001  |Rotary Valve Chain A Replace 5v NNRRRRRRRNRRRRRRNRRRER RN EEEREN
3.50-Q:01  |Rotary Valve Sprocket A Replace s T T T T T
Prepared By : Sanya Checked By : Sanya Approved By : Parat
Date 1310112022 Date 3/01 12022 Date 13101 12022
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381-P-01  [HTM Pump Bearing B 0 Replace 2y
381-P-01  [HTM Pump Coupling Inspection [
381-P-01  |HTM Pump Coupling Replace 1y
381-P-01  |HTM Pump Mechanical seal Replace 2y
381-P-01  [HTM Pump Gasket Replace 2y
381-P-01  [HTM Pump Overhaul Replace 2y
381-P-02  |HTM Pump Bearing B o Replace 2y
381P-02  |HTM Pump Coupling Inspection ™
381-P-02  [HTM Pump Coupling Replace v
3-81-P-02  |HTM Pump Mechanical seal Replace 2y
381-P-02  |HTM Pump Gasket Replace 2y
381-P-02  |HTM Pump Overhaul Replace 2y
381-P03  [HTM Pump Bearing B 0 Replace 2y
381-P-03  |HTM Pump Coupling Inspection M
381-P-03  |HTM Pump Coupling Replace 1y
381-P-03  [HTM Pump Mechanical seal Replace 2y
381-P-03  [HTM Pump Gasket Replace 2y
381-P-03  |HTM Pump Overhaul Replace 2y
381-P-04  |HTM Pump Bearing B 16 Replace 2y
381-P-04  [HTM Pump Coupling Inspection ™
381P-04  [HTM Pump Coupling Replace v
381-P-04  |HTM Pump Mechanical seal Replace 2y
381P-04  |HTM Pump Gasket Replace 2y
381-P-04  [HTM Pump Overhaul Replace 2y
381-P-05  [HTM Pump Bearing B 16 Replace 2y
381-P-05  |HTM Pump Coupling Inspection M
381-P-05  |HTM Pump Coupling Replace v
381-P05  [HTM Pump Mechanical seal Replace 2y
381-P05  [HTM Pump Gasket Replace 2y
381-P-05  |HTM Pump Overhaul Replace 2y
381-P-06  |HTM Pump Bearing B 16 Replace 2y
381-P-06  [HTM Pump Coupling Inspection [
381-P-06  |HTM Pump Coupling Replace 1y
381-P-06  |HTM Pump Mechanical seal Replace 2y
381-P-06  |HTM Pump Gasket Replace 2y
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381-P-06  |HTM Pump Overhaul Replace 2y
325-8-01 [Hot conveying compressor ol B [ Replace  |DELTALUBE 06 orderno. 1{ 42 Lite v
325-8-01 [Hot conveying compressor Ol fiter Replace v
325801 |Hot conveying compressor il cooler Clean M
325-8-01  [Hot conveying compressor A fiter Clean M
325-8-01  [Hot conveying compressor Ol misseparator Clean ™
325-8-01 [Hot conveying compressor V-belt and Pulley Inspection ™

Hot conveying compressor V-belt Replace 2y

Hot conveying compressor Non Return flap valve Inspection 1y
325-8-02  [Hot conveying compressor ol B 0 Replace  |DELTALUBE 06 orderno. 1] 42 Lite v
325802 [Hot conveying compressor il fiter Replace v
325802 |Hot conveying compressor il cooler Clean M
325-8-02  [Hot conveying compressor A fiter Clean M
325-8-02  [Hot conveying compressor Ol misseparator Clean ™
325-8:02  [Hot conveying compressor V-belt and Pulley Inspection ™
325802 |Hot conveying compressor V-pett Replace 2y
3258-02  [Hot conveying compressor Non Return flap valve Inspection v
330-8-01  [N2 Blower ol B 0 Replace [rotary piston of order no. 16¢ 11 Lite v
330-8-01  [N2 Blower V-pelt Replace v
330-8-01  [N2 Blower V-bett and Pulley Inspection M
330-8-01  [N2 Blower Overhaul Overhaul 5Y
330-8-02  [N2Blower ol B 0 Replace [rotary piston of order no. 16¢ 11 Lite v
330-8-02  [N2 Blower V-belt Replace v
330-8-02  [N2 Blower V-bett and Pulley Inspection M
330-8-02  [N2Blower Overhaul Overhaul 5Y
2703-K01  |Compressor ELGI A fiter B Clean ™
2703-K01  |Compressor ELGI A fiter B Replace ay
2703-K01  |Compressor ELGI oil B Replace 1Y
270301 |Compressor ELGI Ol filter B Replace £
2703-K01  |Compressor ELGI Oil strainer B Clean 1Y
2703-K01  |Compressor ELGI Air cooler B Clean v
2703-K01  |Compressor ELGI Oil cooler B Clean ™
2703-K01  |Compressor ELGI Check valve B Inspection oM
2703-K01  |Compressor ELGI Check valve B Replace 2y
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2703-K01  |Compressor ELGI Oil pump B Inspection 2y
2703-K01  |Compressor ELGI Nylon tube B Replace ay
2703-K01  |Compressor ELGI Blow off silencer B Replace 2y
2703-K01 |Compressor ELGI Oil strainer B Replace 2y
2703-K01  |Compressor ELGI Coupling main motor B Replace 2y
2703-K01  |Compressor ELGI Coupling oil pump B Replace 2y
2703-K01  |Compressor ELGI Drain silencer B Replace 2v
2703-K01  |Compressor ELGI Safly valve B Replace 2y
2703-K04  |Compressor Pre filter B Clean w
2703-K04  |Compressor -Strainer Clean M
2703-K04  |Compressor Y-Strainer Replace 3y
270304 |Water line Y-Strainer Clean ™
2703-K04  |Compressor i filter Clean M
2703-K04  |Compressor A fiter Replace am
2703-K04  |Compressor ol Replace v
2703-K04  |Compressor Ol filter Replace v
2703-K04  |Compressor il strainer Clean M
2703-K04 |Compressor Air cooler Clean am
2703-K04  |Compressor il cooler Clean am
2703-K04 |Compressor Check valve Inspection 2y
2703-K04  |Compressor Check valve Replace ay
2703-K04  |Compressor 0il pump Inspection 2y
2703-K04  |Compressor Nylon tube Replace 2y
2703-K04  |Compressor Blow off silencer Replace 2y
2703-K04  |Compressor il strainer Replace 2y
2703-K04  |Compressor Coupling main motor Replace 2y
2703-K04  |Compressor Coupling oil pump Replace 2y
2703-K04  |Compressor Drain silencer Replace ay
2703-K04  |Compressor Safty valve Replace ay
2703-K05  |Compressor A fiter B Clean w
2703-K05 |Compressor Y-Strainer Clean ™
2703K05  |Compressor Y-Strainer Replace B
2703-K05  |Water line -Strainer Clean M
2703-K05  |Compressor A fiter Clean ™
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2703K05  |Compressor Air filter Replace 3m
2703-K05  |Compressor ol Replace 1y
2703-K05  |Compressor Ol fiter Replace v
2703-K05  |Compressor Oil strainer Clean v
270305 |Compressor Air cooler Clean am
2703-K05 |Compressor 0l cooler Clean am
2703-K05 |Compressor Check valve Inspection 2y
2703-K05  |Compressor Check valve Replace ay
2703-K05 |Compressor 0l pump Inspection 2y
2703-K05  |Compressor Nylon tube Replace 2y
2703-K05 |Compressor Blow off silencer Replace 2y
2703-K05  |Compressor il strainer Replace 2y
2703-K05  |Compressor Coupling main motor Replace 2y
2703-K05 |Compressor Coupling oil pump Replace 2y
2703-K05  |Compressor Drain silencer Replace ay
2703K05  |Compressor Saty valve Replace ay
2703-K06  |Compressor Pre filter B Clean w
2703-K06 |Compressor Y-Strainer Clean ™
2703-K06  |Compressor Y-Strainer Replace B
2703-K06  |Water line -Strainer Clean M
2703-K06 |Compressor A fiter Clean ™
2703-K06 |Compressor Air filter Replace am
2703-K06  |Compressor il Replace v
2703-K06 |Compressor il fiter Replace 1y
2703-K06 |Compressor Oil strainer Clean v
2703-K06 |Compressor Air cooler Clean am
2703-K06  |Compressor il cooler Clean M
2703-K06 |Compressor Check valve Inspection 2y
2703-K06 |Compressor Check valve Replace ay
2703-K06 |Compressor il pump Inspection 2y
2703-K06  |Compressor Nylon tube Replace 2y
2703-K06  |Compressor Blow off silencer Replace 2y
2703-K06 |Compressor il strainer Replace 2y
2703-K06  |Compressor Coupling main motor Replace 2y
2703-K06  |Compressor Coupling oil pump Replace 2y
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2703-K06 Compressor Drain silencer Replace ay
2703K06 | Compressor safty valve Replace 4y
No.1 Hoist chain Check chain B 1 Inspection &M
No2 Hoist chain Check chain B 1 Inspection oM
No.3 Hoist chain Check chain B 3 Inspection &M
No.4 Hoist chain Check chain B 3 Inspection M
No.5 Hoist chain Check chain B 5 Inspection M
No.6 Hoist chain Check chain B 6 Inspection oM
No.7 Hoist chain Check chain B 6 Inspection &M
No.8 Hoist chain Check chain B 7 Inspection &M
No.9 Hoist chain Check chain B 10 Inspection M
Aerzen 42 |
500 h, 4000 h 8000 h
Equivalent: Lube acc. to ISO VG 46, BP Enersyn RC-S 46
[AERZEN Special rotary piston oil order no. 160 755 002 Aerzen 1114000 h
Equivalent: Lube acc. I1SO VG 150, BP Visco 5000 / SAE 5W-40
Prepared By : Sanya Checked By : Sanya Approved By : Parat
Date 3/01/2022 Date 3/01 /2022 Date 3/01/2022
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4100-E01 | Cooling tower #1 Oil Gear Box A Replace | Shell Omala 220 | 20 lite &M
4100-E01  [Cooling tower #1 Rubber coupling A Replace 6M
4100-E01 Cooling tower #1 Rubber coupling A Inspection &M
4100-E01 | Cooling tower #1 Fan A Inspection 6M
4100-E01 (Cooling tower #1 U-bolt A Tension M
4100-E01 | Cooling tower #1 Bolt base gear box A Tension 6M
410001 [Cooling tower #1 Gear Box A Overhaul 5Y
4100-E02 (Cooling tower #1 Oil Gear Box A Replace Shell Omala 220 20 lite 6M
4100-E02 | Cooling tower #1 Rubber coupling A Replace 6M
4100-E02  [Cooling tower #1 Rubber coupling A Inspection 6M
4100-E02 Cooling tower #1 Fan A Inspection &M
4100-E02 | Cooling tower #1 U-bolt A Tension 6M
4100-E02  [Cooling tower #1 Bolt base gear box A Tension 6M
4100-E02 | Cooling tower #1 Gear Box A Overhaul 5Y
4100-03  [Cooling tower #1 Oil Gear Box A Replace | Shell Omala 220 | 20 lite 6M
4100-E03  [Cooling tower #1 Rubber coupling A Replace oM
4100-E03 | Cooling tower #1 Rubber coupling A Inspection 6M
4100-E03  [Cooling tower #1 Fan A Inspection 6M
4100-E03 Cooling tower #1 U-bolt A Tension &M
4100-E03 | Cooling tower #1 Bolt base gear box A Tension 6M
4100-E03  [Cooling tower #1 Gear Box A Overhaul 2y
385101 [Cooling tower #2 Oil Gear Box A Replace | Shell Omala 220 | 15 lite &M
3851-E01  [Cooling tower #2 Bolt lock Fan A Tension 6M
3851-E01 Cooling tower #2 Gear box A Overhaul 2y
385101 [Cooling tower #2 Fan A Inspection 6M
3851-E02  [Cooling tower #2 Oil Gear Box A Replace | Shell Omala 220 | 15 ite 6M
3851-E02 Cooling tower #2 Bolt lock Fan A Tension &M
3851-E02  [Cooling tower #2 Gear box A Overhaul 2y
3851-E02 (Cooling tower #2 Fan A Inspection 6M
385103 [Cooling tower #2 Oil Gear Box A Replace | Shell Omala 220 | 15 lte &M
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3851-E03  [Cooling tower #2 Bolt lock Fan A Tension 6M
385103 [Cooling tower #2 Gear box A Overhaul 5Y
3851-E03  [Cooling tower #2 Fan A Inspection 6M
SDM-01  [Sludge dewater Machine Bearing Roller A Replace v
SDM-01  [Sludge dewater Machine Bearing Roller A Regrease ™
SDM-01  [Sludge dewater Machine Belt Conveyor A Inspection 6M
SDM-01  [Sludge dewater Machine Belt Conveyor A Replace 2y
SDM-01  [Sludge dewater Machine Oil Gear Box A Replace 1y
SDM-01  [Sludge dewater Machine Gear Box A Overhaul 2y
SDM-01  [Sludge dewater Machine Chain A Inspection ™
SDM-01  [Sludge dewater Machine Chain A Regrease ™
SDM-01  [Sludge dewater Machine Chain A Replace 2y
Prepared By : Sanya Checked By : Sanya Approved By : Parat
Date 3/01/2022 Date 3/01 /2022 Date 3/01/2022
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4100-P01 Water cooling pump Bearing B replace 5v
4100-P01 Water cooling pump Bearing B8 regrease ™
4100-P01 Water cooling pump Mechanical Seal B8 replace 5v
4100-P01 Water cooling pump Coupling B8 Inspection ™
4100-P01 Water cooling pump Coupling B8 replace 5v
4100-P01 Water cooling pump Gasket B replace 5y
4100-P02 Water cooling pump Bearing B replace 5v
4100-P02 Water cooling pump Bearing B8 regrease M
4100-P02 Water cooling pump Mechanical Seal B replace EY
4100-P02 Water cooling pump Coupling B8 Inspection ™
4100-P02 Water cooling pump Coupling B replace 5y
4100-P02 Water cooling pump Gasket B replace 5y
4100-P03 Water cooling pump Bearing B replace 5v
4100-P03 Water cooling pump Bearing B regrease ™
4100-P03 Water cooling pump Mechanical Seal B replace 5v
4100-P03 Water cooling pump Coupling B Inspection ™
4100-P03 Water cooling pump Coupling B replace 5v
4100-P03 Water cooling pump Gasket B replace 5Y
3851-P04 Water cooling pump Bearing B replace 5v
3851-P04 Water cooling pump Bearing B8 regrease ™
3851-P04 Water cooling pump Mechanical Seal B8 replace 5Y
3851-P04 Water cooling pump Coupling B8 Inspection ™
3851-P04 Water cooling pump Coupling B8 replace 5v
3851-P04 Water cooling pump Gasket B8 replace 5v
3851-P05 Water cooling pump Bearing B8 replace 5v
3851-P05 Water cooling pump Bearing B8 regrease M
3851-P05 Water cooling pump Mechanical Seal B8 replace 5v
3851-P05 Water cooling pump Coupling B8 Inspection M
3851-P05 Water cooling pump Coupling B8 replace 5v
3851-P05 Water cooling pump Gasket B replace 5v
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3851-P06 Water cooling pump Bearing B replace 5Y
3851-P06 Water cooling pump Bearing B regrease ™M
3851-P06 Water cooling pump Mechanical Seal B8 replace 5v
3851-P06 Water cooling pump Coupling B8 Inspection M
3851-P06 Water cooling pump Coupling B8 replace 5v
3851-P06 Water cooling pump Gasket B8 replace s5v
3851-P01 Water chiller pump Bearing B replace EY
3851-P01 Water chiller pump Mechanical Seal B replace 5v
3851-P01 Water chiller pump Coupling B Inspection ™
3851-P01 Water chiller pump Coupling B replace 5y
3851-P01 Water chiller pump Gasket B replace 5v
3851-P02 Water chiller pump Bearing B replace 5v
3851-P02 Water chiller pump Mechanical Seal B replace EY
3851-P02 Water chiller pump Coupling B Inspection ™
3851-P02 Water chiller pump Coupling B replace EY
3851-P02 Water chiller pump Gasket B replace EY
1428-P20 Hot water pump Bearing B replace 5v
1428-P20 Hot water pump Mechanical Seal B replace 5v
1428-P20 Hot water pump Coupling B Inspection ™
1428-P20 Hot water pump Coupling B replace 5v
1428-P20 Hot water pump Gasket B replace 5v
1428-P21 Hot water pump Bearing B replace EY
1428-P21 Hot water pump Mechanical Seal B replace 5Y
1428-P21 Hot water pump Coupling B Inspection ™M
1428-P21 Hot water pump Coupling B replace 5Y
1428-P21 Hot water pump Gasket B replace 5Y
P-PS-01 Return sludge pump Bearing B replace 5Y
P-PS-01 Return sludge pump Mechanical Seal B replace 5Y
P-PS-01 Return sludge pump V-belt B replace 5Y
P-PS-01 Return sludge pump V-Belt B tension M
MEC-F035 Rev.0 Date 1 Oct 2020
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P-PS-01 Return sludge pump Gasket B replace 5v
P-PS-02 Return sludge pump Bearing B replace 5v
P-PS-02 Return sludge pump Mechanical Seal B replace 5v
P-PS-02 Return sludge pump V-belt B replace EY
P-PS-02 Return sludge pump V-Belt B tension oM
P-PS-02 Return sludge pump Gasket B replace 5v
P-PS-03 Return sludge pump Bearing B8 replace 57
P-PS-03 Return sludge pump Mechanical Seal B replace 5v
P-PS-03 Return sludge pump V-belt B replace 5v
P-PS-03 Return sludge pump V-Belt B8 tension &M
P-PS-03 Return sludge pump Gasket B replace 5Y
P-PS-04 Return sludge pump Bearing B replace 5Y
P-PS-04 Return sludge pump Mechanical Seal B replace 5Y
P-PS-04 Return sludge pump V-belt B replace 5Y
P-PS-04 Return sludge pump V-Belt B tension M
P-PS-04 Return sludge pump Gasket B replace 2y
P-SF-01 Sludg feed pump Oil gear B replace 1y
P-SF-01 Sludg feed pump Gear box B8 overhaul 5v
P-SF-01 Sludg feed pump packing B8 replace 1Y
P-SF-01 Sludg feed pump Coupling B8 Inspection M
P-SF-01 Sludg feed pump coupling B8 replace 1Y
P-SF-02 Sludg feed pump Oil gear B8 replace 1Y
P-SF-02 Sludg feed pump Gear box B overhaul 5v
P-SF-02 Sludg feed pump packing B replace 1Y
P-SF-02 Sludg feed pump Coupling B Inspection M
P-SF-02 Sludg feed pump coupling B replace 1Y
P-PT-01 Fresh water pump Bearing B replace EY
P-PT-01 Fresh water pump Mechanical Seal B replace EY
P-PT-01 Fresh water pump Coupling B Inspection ™
P-PT-01 Fresh water pump Coupling B replace 1Y
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P-PT-01 Fresh water pump Gasket B replace 5Y
P-PT-02 Fresh water pump Bearing B8 replace 5v
P-PT-02 Fresh water pump Mechanical Seal B8 replace 5v
P-PT-02 Fresh water pump Coupling B8 Inspection M
P-PT-02 Fresh water pump Coupling B8 replace 1Y
P-PT-02 Fresh water pump Gasket B8 replace s5v
P-PT-03 Fresh water pump Bearing B replace EY
P-PT-03 Fresh water pump Mechanical Seal B replace 5v
P-PT-03 Fresh water pump Coupling B Inspection ™
P-PT-03 Fresh water pump Coupling B replace 1Y
P-PT-03 Fresh water pump Gasket B replace 5v
A-AB-01 Air blower Bearing B replace 5v
A-AB-01 Air blower Shaft seal B replace EY
A-AB-01 Air blower Lub oil B replace Mobil 15W-40 5 lite am
A-AB-01 Air blower V-belt B replace 5Y
A-AB-01 Air blower V-Belt B tension am
A-AB-02 Air blower Bearing B replace 5Y
A-AB-02 Air blower Shaft seal B replace 5Y
A-AB-02 Air blower Lub oil B replace Mobil 15W-40 5 lite am
A-AB-02 Air blower V-belt B replace 1Y
A-AB-02 Air blower V-Belt B tension am
A-AB-03 Air blower Bearing B replace 5Y
A-AB-03 Air blower Shaft seal B8 replace 5v
A-AB-03 Air blower Lub ol B8 replace | Mobil 15W-40 | 5iite am
A-AB-03 Air blower V-belt B8 replace 1Y
A-AB-03 Air blower V-Belt B8 tension am
A-AB-04 Air blower Bearing B8 replace 5v
A-AB-04 Air blower Shaft seal B replace 5y
A-AB-04 Air blower Lub oil B replace | Mobil 15W-40 am
A-AB-04 Air blower V-belt B replace 1Y
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A-AB-04 Air blower V-Belt B tension am
A-AB-05 Air blower Bearing B replace 5v
A-AB-05 Air blower Shaft seal B replace 5v
A-AB-05 Air blower Lub oil B replace | Mobil 15W-40 am
A-AB-05 Air blower V-belt B replace 1Y
A-AB-05 Air blower V-Belt B tension am
A-AB-06 Air blower Bearing B replace 57
A-AB-06 Air blower Shat seal B8 replace 5v
A-AB-06 Air blower Lub oil B replace Mobil 15W-40 am
A-AB-06 Air blower V-belt B replace 1Y
A-AB-06 Air blower V-Belt B tension am
A-AB-07 Air blower Bearing B replace 5Y
A-AB-07 Air blower Shaft seal B replace 5Y
A-AB-07 Air blower Lub oil B replace Mobil 15W-40 am
A-AB-07 Air blower V-belt B replace 1Y
A-AB-07 Air blower V-Belt B tension am
S-CL-01 Intermediate clarifier Gear box B overhaul 5Y
S-CL-01 Intermediate clarifier Oil gear B replace 1Y
S-CL-01 Intermediate clarifier Rotating part B inspection 5Y
S-CL02 Intermediate clarifier Gear box B8 overhaul 5v
S-CL02 Intermediate clarifier Oil gear B8 replace 1Y
S-CL02 clarifier Rotating part B8 inspection 5v
Aircompno.01  [Compressor ELGI Al filter B Clean M
Aircompno.01  [Compressor ELGI Al filter B Replace 3y
Aircompno.01  [Compressor ELGI oil B Replace 1Y
Aircompno.01  [Compressor ELGI Oil filter B Replace 3M
Aircompno.01  [Compressor ELGI Oil strainer B Clean 1Y
Aircompno.01  [Compressor ELGI Air cooler B Clean 1Y
Aircompno.01  [Compressor ELGI 0il cooler B Clean ™
Aircompno.01  [Compressor ELGI Check valve B Inspection oM
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Aircomp no.01 Compressor ELGI Check valve B Replace 2y
Aircompno.01  [Compressor ELGI 0l pump B8 Inspection 2y
Aircompno.01  [Compressor ELGI Nylon tube B8 Replace ay
Aircompno.01  [Compressor ELGI Blow off silencer B8 Replace 2y
Aircompno.01  [Compressor ELGI Oil strainer B8 Replace 2y
Aircompno.01  [Compressor ELGI Coupling main motor B8 Replace 2y
Aircompno.01  [Compressor ELGI Coupling oil pump, B Replace 2y
Aircompno.01  [Compressor ELGI Drain silencer B Replace 2y
Aircompno.01  [Compressor ELGI Safty valve B Replace 2y
Aircompno.02  |Compressor ELGI Al filter B Clean M
Aircompno.02  [Compressor ELGI Alr filter B Replace 3y
Aircompno.02  [Compressor ELGI oil B Replace 1Y
Aircompno.02  [Compressor ELGI Oil filter B Replace M
Aircompno.02  [Compressor ELGI Oil strainer B Clean 1Y
Aircompno.02  Compressor ELGI Air cooler B Clean 1Y
Aircompno.02  [Compressor ELGI 0il cooler B Clean ™
Aircompno.02  Compressor ELGI Check valve B Inspection oM
Aircompno.02  |Compressor ELGI Check valve B Replace 2y
Aircomp no.02  |Compressor ELGI il pump B Inspection 2y
Aircompn0.02  [Compressor ELGI Nylon tube B Replace ay
Aircompn0.02  [Compressor ELGI Blow off silencer B Replace 2y
Aircomp n0.02  |Compressor ELGI Oil strainer B8 Replace 2y
Aircomp no.02 Compressor ELGI Coupling main motor B Replace 2y
Aircomp no.02 Compressor ELGI Coupling oil pump B Replace 2y
Aircomp no.02 Compressor ELGI Drain silencer B Replace 2y
Aircomp no.02 Compressor ELGI Safty valve B Replace 2y
Prepared By : Sanya Checked By : Sanya Approved By : Parat
Date 3/01/2022 Date 3/01/2022 Date 3/01/2022
MEC-F035 Rev.0 Date 1 Oct 2020
Indorama petrochem limited
MACHINE PM MASTER PLAN
2022
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 oil B Replace I
HB-1-01A |Gear box pusher V-pelt B Tension ™
HB-1-01A Gear box pusher V-belt B Replace 1Y
HB-1-01A  |Gear box pusher Overhaul B Replace 5v
HB-1-01A Gear box pusher Bushing Arm B Replace 5Y
HB-1-01A  |Gear box grate stage 1 oil 8 Replace I
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 5v
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 ™M
HB-1-01A  |Gear box grate stage 2 V-belt B Replace 1Y
HB-1-01A  |Gear box grate stage 2 Overhaul 8 Replace s5Y
HB-1-01A  |Gear box grate stage 2 Bushing Arm B Replace 5v
HB-1-01A Gear box grate stage 3 Oil B Replace 1Y
HB-1-01A  |Gear box grate stage 3 V-belt B Tension M
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 5v
AC-1-01A |Ash conveyor Oil gear B Replace 1Y
AC-1-01A  [Ash conveyor Bearing shaft 8 regrease [N
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 I
AC-1-01A  [Ash conveyor Overhaul gear box B | Overhaul 5Y
AC-1-01A Ash conveyor Bushing Arm B Replace 2y
HB-1-01B  |Gear box pusher oil B Replace I
HB-1-01B  |Gear box pusher V-belt 8 Tension ™M
HB-1-01B  |Gear box pusher V-belt 8 Replace I
MEC-F035 Rev.0 Date 1 Oct 2020
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MACHINE PM MASTER PLAN

2022
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 Overhaul B Replace 5Y
HB-1-01B  |Gear box pusher Bushing Arm B Replace 5Y
HB-1-01B  |Gear box grate stage 1 oil B Replace v
HB-1-01B  [Gear box grate stage 1 V-belt B Tension ™
HB-1-01B  |Gear box grate stage 1 V-belt B Replace v
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 v
HB-1-01B  |Gear box grate stage 2 V-belt B Tension ™
HB-1-01B  |Gear box grate stage 2 V-belt B Replace v
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 v
HB-1-01B  |Gear box grate stage 3 V-beit B Tension ™
HB-1-01B  |Gear box grate stage 3 V-belt B Replace v
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 v
AC-1-01A  [Ash conveyor Bearing shaft B regrease v
AC-1-01A  [Ash conveyor Bearing shaft B Replace 2y
AC-1-01A  [Ash conveyor V-belt B Tension ™M
AC-1-01A  [Ash conveyor V-belt B Replace i
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 A5 309 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-1-018  [HTM PUMP Bearing B Replace 2y
MEC-F035 Rev.0 Date 1 Oct 2020
Indorama petrochem limited
MACHINE PM MASTER PLAN
2022
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 Bearing B Regrease Kluber AS5 309 6M
P-1-018  [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 A5 309 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 Kiuber AS55 309 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 v
P-1-02A  [HTM PUMP Gasket B Replace 5%
P-1-02A  |Engine diesel Mobil engine B Replace 15W-40 6M
P-1-02A  [Engine diesel Fuel filter B Replace v
P-1-02A  [Engine diesel Air filter B Clean ™
P-1-02A  [Engine diesel Air filter 5 Replace ~
P-1-02A  [Engine diesel boiler B Clean v
P-1-02A  |Engine diesel Coolant B Replace i
P-1-028  [HTM PUMP Bearing B Replace 5Y
P-1-02B  [HTM PUMP Bearing B Regrease Kiuber A555 30g 6M
P-1-028B  [HTM PUMP Mechanical Seal B Replace 5Y
P-1-028  [HTM PUMP V-belt B | Inspection ™
P-1-028  [HTM PUMP V-beit B Relace i
P-1-028  [HTM PUMP Gasket B Replace 5Y
P-1-028  [Engine diesel Mobil engine B Replace 15W-40 6M
P-1-02B Engine diesel Fuel filter B Replace 1Y
P-1-028  [Engine diesel Air flter B Clean ™
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Eq.No Name Description Class | Activity Spec Quantity | Period
P-1-02B Engine diesel Air filter B Replace 1Y
P-1-028  [Engine diesel boiler B Clean v
P-1-028  [Engine diesel Coolant B Replace v
IDF-1-01A Blower Oil B Replace 6M
IDF-1-01A  [Blower Coupling B | Inspection M
IDF-1-01A  [Blower Overhaul B Overhaul 5Y
FDF-1-01A  |Blower Ol B Replace 6M
FDF-1-01A  [Blower Coupling B | Inspection M
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
ESPO1-X01  [ESP Over haul B8 Overhaul 5Y
ESP01-X01  [ESP Bearing B Regease Shell Alvanai R3 12.59 6M
ESPO1-X01  |ESP Chain B Tension ™
ESPO1-X01  |ESP Chain B Regease Shell alvanai R2 M
ESPO1-X01  |ESP Chain B Replace 5Y
ESPO1-X01  |ESP Sprocket B Replace 5Y
ESPO1-X02  |ESP Over haul 8 Overhaul 5Y
ESPO1-X02  |ESP Bearing B Regease Shell Alvanai R3 12,59 &M
ESPO1-X02  |ESP Chain B Tension ™
ESPO1-X02  |ESP Chain B Regease Shell alvanai R2 M
ESPO1-X02  |ESP Chain B Replace 5Y
ESP01-X02 |ESP Sprocket B Replace 5Y
ESP02-X01  [ESP Over haul B8 Overhaul 5Y
ESP02-X01  |ESP Bearing B Regease Shell Alvanai R3 12,59 6M
ESP02-X01  [ESP Chain B Tension ™
ESP02-X01  |ESP Chain B Regease Shell alvanai R2 M

MEC-F035 Rev.0 Date 1 Oct 2020

Indorama petrochem limited
MACHINE PM MASTER PLAN
2022
Biomass

Jan | Feb | Mar [ Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Eq.No. Name Description Class | Activity Spec Quantity | Period
ESP02-X01  [ESP Chain 8 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 &M
ESP02-X02 [ESP Chain B Tension ™
ESP02-X02  [ESP Chain B Regease Shell alvanai R2 ™
ESP02-X02 [ESP Chain B Replace 5Y
ESP02-X02  |ESP Sprocket B Replace 5Y
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w unIny QMﬂWﬁuﬁ TRGH LUHIIU NHHNIAN ﬁi}‘lﬂﬂu
1 195.00 317.00 162.00 176.00 198.00 211.00
2 194.00 185.00 160.00 214.00 224.00 212.00
3 161.00 146.00 156.00 179.00 243.00 210.00
4 128.00 133.00 184.00 169.00 209.00 172.00
5 220.00 186.00 204.00 171.00 235.00 181.00
6 171.00 221.00 184.00 196.00 273.00 194.00
7 285.00 143.00 170.00 189.00 189.00 193.00
8 236.00 137.00 197.00 157.00 185.00 282.00
9 186.00 191.00 201.00 144.00 282.00 183.00
10 213.00 147.00 180.00 174.00 236.00 179.00
11 164.00 156.00 201.00 187.00 216.00 247.00
12 175.00 146.00 213.00 175.00 215.00 182.00
13 173.00 144.00 152.00 178.00 225.00 225.00
14 162.00 147.00 190.00 169.00 261.00 195.00
15 151.00 209.00 182.00 204.00 242.00 195.00
16 199.00 122.00 220.00 212.00 186.00 211.00
17 157.00 135.00 222.00 149.00 182.00 211.00
18 139.00 159.00 195.00 159.00 178.00 209.00
19 169.00 148.00 169.00 161.00 194.00 188.00
20 166.00 179.00 215.00 200.00 226.00 198.00
21 155.00 153.00 231.00 241.00 178.00 204.00
22 167.00 161.00 195.00 247.00 161.00 259.00
23 146.00 155.00 258.00 200.00 175.00 193.00
24 158.00 195.00 193.00 183.00 179.00 198.00
25 192.00 155.00 180.00 188.00 204.00 212.00
26 193.00 197.00 236.00 231.00 170.00 199.00
27 189.00 140.00 170.00 210.00 208.00 229.00
28 161.00 164.00 182.00 248.00 177.00 249.00
29 161.00 0.00 153.00 185.00 165.00 257.00
30 171.00 0.00 165.00 183.00 205.00 240.00
31 235.00 0.00 219.00 0.00 289.00 0.00
U 5,572.00 4,671.00 5,939.00 5,679.00 6,510.00 6,318.00
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o o W v ¢ 1A a ¢
Vni1\11]%3»11mﬂ1§u1u1ﬂaﬂ3~lfl“}fﬂigiﬂ‘”u BIUADH UNIAN - Nqiﬂﬂu 2565 (Qﬂlnﬁﬂ!uﬂﬁ)

uw unIny qnmﬁuﬁ Tuaw LUHIU NHHNIAN ﬁqmﬁlu
1 156.00 156.00 163.00 168.00 180.00 173.43
2 166.00 165.50 163.00 168.00 180.00 173.60
3 156.00 170.00 160.80 168.00 180.00 175.02
4 156.00 163.00 169.00 168.00 192.00 173.96
5 156.00 156.00 134.00 168.00 180.00 175.19
6 156.00 176.00 136.80 168.00 180.00 173.60
7 156.00 167.00 144.00 175.00 192.00 174.13
8 156.00 158.50 136.80 168.00 192.00 177.49
9 156.00 144.00 143.00 168.00 192.00 174.66
10 156.00 144.00 132.00 168.00 192.00 174.66
11 157.00 161.50 144.00 168.00 192.00 175.37
12 156.00 168.00 164.00 168.00 192.00 174.31
13 156.00 168.00 157.00 156.00 192.00 175.02
14 156.00 168.00 168.00 156.00 180.00 174.13
15 157.00 168.00 168.00 156.00 180.00 176.08
16 156.00 168.00 168.00 156.00 180.00 174.84
17 159.00 180.00 180.00 144.00 180.00 175.02
18 156.00 172.80 180.00 144.00 180.00 174.66
19 154.00 172.80 180.00 156.00 180.00 174.66
20 158.00 172.80 180.00 156.00 180.00 174.66
21 157.00 160.80 180.00 156.00 180.00 174.49
22 146.00 160.80 180.00 156.00 180.00 174.84
23 146.00 160.80 180.00 156.00 180.00 174.66
24 144.00 160.80 180.00 168.00 180.00 174.49
25 144.00 167.00 180.00 168.00 180.00 188.08
26 144.00 160.80 180.00 180.00 180.00 185.96
27 144.00 165.00 180.00 180.00 156.00 185.08
28 145.00 160.80 180.00 180.00 156.00 185.96
29 144.00 0.00 180.00 192.00 156.00 197.43
30 146.00 0.00 180.00 180.00 156.00 197.78
31 144.00 0.00 168.00 0.00 154.00 0.00
37U 4,739.00 4,596.70 5,139.40 4,963.00 5,554.00 5,333.26
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wisiline3
Fuidoud Temperature
CPSump. | FAC. | Actaton STI/1 | Actution STI/2 | Acration STU3 | Acration ST1/4 | Acration ST21 | Aeraion ST272 | Actution $T23 | Aeraion ST2/4 | Final Check Pond P Sump. Final check Pond | Acration ST1/1| Actation ST1/2 | Actation ST1/3| Actation ST1/4 | Actation ST21| Acration ST2/2 | Acration ST23 | Acration ST2/4 | Acration ST/1| Actuton ST1/2| Actuton STI/3 | Acraion ST1/4| Acration ST21 | Actuton $T212| Acration ST2/3| Acration ST2/4
112565 | 923 | 7.00 7.50 750 758 7.60 785 7.88 795 7.98 865 4255 57 230 053 0.70 0.60 255 468 333 378 36.15 36.03 3588 35.63 3473 3425 3383 3330
wipses | 948 | 717 7.50 750 7.60 7.60 777 7.87 7.90 7.93 8.67 5417 2 225 1.00 083 105 3.00 2.8 315 338 36.70 3633 36.18 36.08 353 3495 3458 3418
312565 | 940 | 723 743 7.60 .70 7.70 7.80 7.88 795 800 9.00 6744 49 155 078 0.68 110 295 268 2,60 245 3658 37.15 3733 36.70 3440 3380 3338 3205
anpses | 118 | 743 7.63 7.70 773 773 7.82 7.87 7.93 7.93 9.00 ss1s 58 093 075 133 138 218 275 225 320 3590 3655 36.63 3655 3458 3418 3363 3383
snpses | 661 | 733 7.60 7.62 767 .70 7.80 7.82 7.90 7.92 835 6123 54 083 0.60 093 1.90 328 37 3.00 3.03 37.08 37.40 3728 3713 33.90 3333 3283 3235
612565 | 685 | 737 7.60 7.60 7.70 7.70 7.80 7.87 7.90 7.97 876 6748 54 0.45 06 073 173 348 350 3.00 318 3683 3723 3750 3755 34.80 3433 3375 3315
72565 | 595 | 730 7.58 767 7.68 773 7.70 7.80 7.82 7.90 873 6582 & 0.8 110 273 285 350 465 405 488 35.08 3585 3586 3578 3428 33.68 33.08 3270
812565 | 565 | 732 7.58 7.60 765 773 778 7.80 785 783 8.60 5076 59 055 0.63 3.90 405 493 s.13 s.13 613 3520 35.90 3583 3585 3443 3375 3335 32.83
onses | 628 | 738 757 767 775 777 777 7.80 7.88 7.88 865 4960 70 0.70 0.60 223 317 447 507 527 523 3577 3637 3657 3653 3493 3447 3403 3353
1012565 | 857 | 7.8 7.65 7.70 777 7.83 7.82 7.83 7.90 7.95 870 4728 48 043 0.40 318 325 4.90 570 563 6.08 3513 36.15 36.05 3595 33.93 3390 3335 33.03
ninses | 943 | 753 7.10 7.70 7.80 7.80 7.90 7.93 7.98 800 8.65 4922 64 0.40 0.65 208 3.08 383 4.40 383 3.03 378 37.93 38.00 3805 3575 3520 3478 3435
1212565 | 942 | 776 7.74 776 784 7.86 7.92 7.94 8.00 802 872 5130 55 043 0.5 1.70 3.05 320 290 2.70 438 38.00 38.50 3835 38.10 36.08 3568 3515 3478
1312s6s | 720 | 763 7.63 7.73 7.77 7.83 7.83 7.90 7.93 7.93 8.5 4760 s6 033 0.50 135 2,60 375 428 438 498 3583 36.10 36.63 3668 34.40 3388 3345 3320
14nns6s | 682 | 728 7.57 763 772 777 7.70 7.75 7.80 785 838 5204 I3 053 173 168 290 4.00 438 420 468 3493 36.48 36.60 36.43 3488 3425 3388 33.60
1512565 | 650 | 7.42 7.45 753 7.62 7.63 7.65 757 7.73 777 835 4554 a8 0.48 093 2.18 3ls 425 498 513 593 3473 3573 36.00 36.05 3445 3370 3313 3278
l62s6s | 672 | 767 7.50 752 7.58 7.67 7.65 7.68 772 7.78 835 5057 44 0.48 045 168 298 4.60 550 570 6.10 3530 36.18 36.15 36.05 3428 3375 3323 3293
1712565 | 555 | 750 755 7.63 7.70 772 795 7.98 8.05 807 838 4083 53 030 0.70 213 285 355 453 503 513 36.58 37.03 37.00 37.05 3490 3445 34.05 3373
18/12565 | 498 | 7.5 782 782 784 7.82 803 812 8.08 810 835 6405 7 033 0.50 175 283 315 4.00 425 490 3513 3533 3520 3503 33.43 3283 3238 3213
1912565 | 907 | 78 7.80 7.80 7.83 7.85 810 808 8.08 808 8.67 5264 64 055 043 133 263 380 3.98 370 438 3428 3475 3490 3498 32.90 3233 3203 3183
201565 | 625 | 723 747 750 7.52 7.5 7.70 7.90 7.90 7.90 892 6500 I3 0.48 0.48 Lis 138 280 388 410 480 3370 3438 34.68 3480 3315 3260 3230 3203
2pses | 922 | 142 747 758 7.58 7.62 7.90 795 7.97 7.97 875 4606 s0 035 0.53 2,00 275 380 405 488 548 3383 3483 3485 3490 3343 3305 3255 32.40
20565 | 853 | 723 742 7.55 7.60 7.67 7.70 7.80 7.87 787 885 4751 64 03 048 270 270 318 4.10 47 505 3430 3s.1s 35.10 3523 3350 3315 3285 3248
232565 | 863 | 737 747 757 7.67 7.67 777 7.85 7.86 795 873 4602 52 03 0.65 153 265 313 3.8 378 405 3635 3695 36.80 3688 3523 3480 3435 3388
2412565 | 668 | 115 7.38 757 7.62 7.69 810 7.95 8.00 800 875 4895 a8 0.5 0.48 215 293 265 a1s 3.68 350 3460 35.60 3550 3533 3378 3320 3273 32.40
251565 | 475 | 750 792 7.80 772 7.63 7.90 797 7.98 800 8.82 6244 2 0.5 033 110 218 4.60 3.98 585 483 3375 3458 3475 3483 33.80 3290 3255 3215
2612565 | 530 | 722 7.48 758 7.62 7.63 7.87 7.90 7.92 7.95 872 4579 W 0.40 033 078 1.50 328 3.00 548 478 3343 3455 3485 3495 3365 3295 3265 3238
27nps6s | 728 | 740 7.67 7.63 7.62 7.63 7.80 7.82 7.87 7.85 870 4512 3s 03s 033 093 153 44s 418 565 188 3370 34.48 3473 3493 3385 3293 3265 3233
2812565 | 663 | 748 7.65 7.68 7.70 7.65 7.80 7.87 7.92 792 8.67 4242 38 033 033 1.03 223 470 443 5.60 3.40 33.60 34.40 3488 3498 3370 3288 3263 3230
29012565 | 758 | 743 7.53 758 7.68 7.70 7.88 7.92 8.00 800 875 4786 46 03s 0.70 1.90 235 328 403 420 3.40 3530 36.28 36.00 3620 34.00 3360 3313 3278
30ns6s | 742 | 740 7.60 7.67 772 777 7.90 7.93 8.00 800 877 4659 80 0.5 0.65 175 268 3.48 353 323 355 36.18 36.73 36.73 3683 3470 3430 3380 33.40
3112565 | 658 | 740 7.60 7.70 7.70 775 7.92 8.00 8.02 803 8.80 4650 7 035 0.63 208 293 44s 443 465 343 3393 3423 3455 3453 3338 3288 3253 3220
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wisiline3
S dou cop Temperature
CP Sump. FAC. Aeration ST1/1 | Aeration ST1/2 | Aeration ST1/3 | Aeration ST1/4 | Aeration ST2/1 | Aeration ST2/2 | Aeration ST2/3 | Aeration ST2/4| Final Check Pond]| CP Sump. Final check Pond Aeration ST1/1| Aeration ST1/2 | Aeration ST1/3[ Aeration ST1/4 | Aeration ST2/1| Aeration ST2/2 | Aeration ST2/3 | Aeration ST2/4 | Aeration ST1/1| Aeration ST1/2| Aeration ST1/3 | Aeration ST1/4| Aeration ST2/1| Aeration ST2/2| Aeration ST2/3( Aeration ST2/4
120565 | 708 | 758 7.68 777 775 773 7.80 7.83 7.88 7.90 873 4719 52 0.48 043 205 325 410 418 408 3.95 3520 35.00 3490 3483 3325 3283 3258 3225
2565 | 742 | 735 7.48 753 758 7.62 7.62 7.70 773 7.1 877 4710 s0 038 038 0.8 263 523 520 563 263 3393 3490 35.13 35.10 33.80 3323 3283 3245
302565 | 658 | 745 7.70 773 772 .70 773 777 778 782 877 5804 s8 0.40 038 1.03 283 470 5.05 523 265 3453 3550 3553 3558 33.65 3315 3275 3240
annses | 618 | 742 7.50 757 7.60 7.62 7.63 7.65 7.68 712 852 4867 46 0.45 043 133 2,60 393 405 418 1.70 3435 35.40 3555 3558 34.00 3350 3318 3283
snpses | 898 | 752 7.63 7.70 773 7.82 777 7.82 7.88 7.88 877 4801 46 050 055 128 263 393 468 3.8 233 35.40 3598 3633 36.10 3445 34.10 3373 3335
622565 | 790 | 7.50 7.63 7.65 772 7.68 7.70 7.5 7.82 7.78 822 6856 58 035 045 1.50 295 205 228 220 265 3545 36.00 3633 3625 33.98 3340 33.08 32.83
702565 | 703 | 717 7.8 732 733 737 748 747 752 747 7.65 4741 30 0.45 030 0.90 1.68 315 3.60 3.98 0.63 3343 3433 34.65 3480 33.68 3315 3273 3253
82565 | 530 | 7.2 7.40 747 748 750 7.60 7.60 7.65 7.60 7.1 3889 38 030 030 073 073 370 430 463 138 3355 3470 3493 35.10 33.60 3315 3285 32,60
90565 | 640 | 7.8 7.48 752 750 748 7.52 757 758 7.57 7.70 4801 53 033 028 075 0.93 3.60 433 453 143 3345 34,60 34.80 3503 3378 3325 3298 3270
1022565 | 632 | 742 7.58 7.60 7.60 7.67 7.63 7.63 7.73 7.73 8.08 4427 39 0.63 0.67 1.30 170 283 370 370 277 3507 3533 3527 3533 3337 3283 3253 3455
npnses | 142 | 747 7.57 7.63 7.70 7.67 765 19.05 7.68 772 8.42 4s1s 81 0.83 0715 1.70 235 165 178 Lss Las 3513 3543 3550 3513 33.43 33.03 3265 3233
1220565 | 670 | 727 7.53 753 758 7.63 7.63 7.67 7.58 7.57 7.70 4251 63 0.78 110 143 2,60 195 1.83 165 Lig 3490 3530 3505 35.10 3345 3305 3240 3215
1322565 | 400 | 752 755 757 7.57 757 7.70 7.60 7.61 7.60 7.63 4354 4 0.8 095 1.30 215 153 1.60 178 1.70 3530 35.60 3535 3520 33.88 3335 3295 3255
lapnses | 122 | 742 747 7.43 747 7.48 7.48 7.48 7.50 7.52 7.70 5463 59 0.98 080 L13 165 153 125 Lag 153 3503 3562 3553 3558 3435 3370 3330 33.00
1520565 | 903 | 7.8 7.65 758 7.62 7.62 773 7.70 7.70 772 7.90 4866 52 115 100 1.48 165 130 Lis Lss L4g 3420 3493 3520 35.10 3385 3333 33.00 3273
1620565 | 872 | 753 7.65 7.67 7.73 773 7.80 7.82 7.83 7.85 8.40 4802 4 075 083 L8 130 130 120 128 Las 36.18 3635 36.05 3620 3445 3385 3343 3313
1720565 | 873 | 737 747 753 753 7.60 7.58 7.55 7.59 7.60 813 5802 68 105 093 143 168 133 120 135 143 3398 3473 3478 3480 33.90 33.00 3263 3298
18202565 | 873 | 7.60 813 805 803 805 802 7.98 7.95 7.88 835 4862 a8 107 097 123 203 140 L17 160 1.83 3407 3490 35.00 3513 33.63 3310 3283 3273
1900565 | 153 | 757 7.88 795 8.03 808 805 810 812 808 853 3975 35 053 056 2,00 2.50 110 0.80 173 185 35.08 3588 3593 3580 3425 3375 3340 3313
2000565 | 772 | 760 7.78 7.78 7.90 788 7.92 7.95 .02 807 855 4328 37 0.8 0.65 320 3.8 103 085 1.83 200 3493 3588 36.08 36.10 3483 3433 3383 3350
2102565 | 802 | 7.8 7.93 795 7.95 7.95 795 8.00 8.00 807 852 3965 52 085 0.88 4.70 463 135 L0s 215 250 34.00 3523 3483 35.10 3373 3333 3305 3295
200565 | 787 | 165 805 805 8.02 807 808 805 8.07 808 833 3697 38 074 168 3.98 3.58 198 Las 350 393 3430 34.40 3423 3455 3318 3270 3243 3228
23002565 | 852 | 747 7.68 775 778 7.85 7.83 7.83 7.87 787 828 314 a8 L8 153 3.98 413 248 233 228 343 34.10 3453 3418 3433 33.08 3268 3235 3203
2400565 | 877 | 767 715 772 773 777 797 797 797 797 813 4851 66 095 1.60 4.65 483 3.05 2.48 2,60 3.68 3423 3458 3398 3410 3285 3243 3223 32.03
2502565 | 850 | 757 7.78 778 777 7.83 7.92 7.93 7.93 800 820 4817 4 0.68 140 s1s 5.00 275 265 350 413 3383 3428 33.88 3393 3268 3228 3190 31.80
2622565 | 848 | 757 7.67 7.67 772 775 775 7.80 7.82 7.78 7.37 3942 67 0.60 0.60 5.0 470 275 310 3.60 410 3383 34.48 34.40 3423 3323 3270 3230 3213
2700565 | 833 | 757 7.58 7.65 772 777 775 773 7.82 783 722 4982 46 0.70 0.63 5.00 488 293 3.03 365 370 3388 3430 34.10 34.00 3320 3275 3248 3215
2802565 | 733 | 7.40 7.57 7.60 7.60 7.62 7.63 7.68 7.68 768 742 4250 a8 0.40 0.63 4.80 475 285 3.0 3.8 395 3325 3413 3413 3413 3325 3280 3245 328




wansnseanmawin dszdufiou finau 2565

wsilines
Fuidoud Temperature
cPSump.| FAC. | Acration STU/! | Acration ST1/2 | Actation STI/3 | Actation STI/4| Acrution ST/1 | Acration ST22 | Acration ST2/3 | Actution ST24 | Final Check Pond P Sump. Final check Pond | Acration ST1/1 | Acration ST1/2 | Actaton ST1/3| Aetaion ST1/4 | Actuton ST2/1 | Acration ST22 | Acration ST23 | Acration ST24 | Actaton STI1| Acraion ST1/2| Acraion ST1/3 | Acration ST1/a| Actation $T211 | Acraion 5T212| Actation 5T2/3| Acration 1214
132565 | 763 | 127 735 747 747 752 7.62 7.67 .70 773 753 4956 s4 043 0.45 443 4.63 2.80 288 353 383 3310 33.05 34.05 3408 3320 3278 3250 3235
232565 | 693 | 7.08 738 742 742 752 7.68 773 7.70 7.67 725 5801 s4 0.40 035 405 430 33 323 380 423 33.00 3458 3457 3468 3343 3285 3255 3248
332565 | 688 | 7.52 772 7.80 7.80 778 7.93 7.93 7.92 7.88 727 5262 33 0.48 043 333 365 273 270 328 358 3328 3438 3455 3470 3380 3318 3278 3265
annses | 673 | 755 7.68 772 775 772 785 7.88 785 785 742 4703 3 030 030 1.90 275 220 2,00 223 250 3350 3458 3490 35.00 3368 3328 33.00 3290
552565 | 603 | 690 7.8 732 745 738 7.62 758 7.65 7.68 743 29150 31 033 035 0.70 168 243 275 3.08 3.03 31373 34.90 35.03 3520 3398 3348 3318 3288
632565 | 647 | 7.05 7.08 713 720 725 7.60 7.62 7.67 7.63 7.62 s8s8 40 0.48 0.8 080 133 248 248 220 213 3458 3493 3523 3520 3375 3315 3295 3265
732565 | 595 | 665 715 738 755 755 7.63 7.65 772 773 7.70 6752 4 035 038 045 053 250 253 305 318 34.65 3520 3545 3553 3428 3375 3345 3325
832565 | 967 | 612 732 763 775 778 7.83 7.83 7.87 7.87 898 5650 59 0.40 0.45 053 043 133 238 255 273 3448 3473 3490 35.08 34.10 33.60 3325 3298
952565 | 953 | 7.1s 772 663 783 7.87 785 785 7.83 7.88 845 B2 3 035 038 045 0.8 050 0.63 0.63 1.90 3443 3515 3545 3548 3413 33.60 3323 33.03
1052565 | 928 | 747 7.98 807 805 8.03 803 803 8.07 8.08 843 5994 50 0.35 038 0.5 0.5 050 0.60 087 168 34.65 3573 3595 36.40 34.48 33.93 33.63 3340
nns6s | 907 | 735 7.67 7.80 783 7.82 7.88 7.92 7.90 7.88 8.8 4863 58 025 0.33 0.40 050 0.48 075 0.70 0.80 3503 36.10 3658 36.93 3505 3450 3413 3380
1232565 | 815 | 730 7.10 777 7.80 7.80 7.83 7.87 7.93 7.93 830 4952 ) 035 043 0.88 085 0.65 085 138 0.95 37.03 3753 3773 3775 35.40 3503 34.80 3455
1352565 | 125 | 755 7.82 7.83 792 7.90 797 7.98 803 8.0 820 5205 54 043 053 073 L13 358 528 565 548 3565 3675 3720 3773 3595 35.40 35.00 3475
14nns6s | 672 | 730 7.68 7.70 7.70 7.65 7.83 7.83 7.88 7.92 827 5208 62 030 035 0.48 075 380 443 515 448 3598 3753 3773 3833 3643 3575 3533 35.08
15532565 | 637 | 722 745 753 7.50 7.42 757 758 7.55 7.52 772 10729 50 030 030 030 0.63 250 358 4.08 345 36.20 37.00 37.68 37.83 3638 3580 35.40 35.10
16532565 | 635 | 7.43 7.60 7.67 7.72 777 778 2137 7.85 7.83 7.80 6249 57 0.30 033 043 1.70 4.08 383 423 38 36.05 3718 3765 37.88 3590 35.43 3520 35.00
1732565 | 653 | 742 7.57 7.70 .75 778 7.82 7.83 6.70 7.85 7.47 6662 75 028 0.25 0.50 158 4.20 380 433 38 36.00 3698 3745 37.68 18.7 3565 3523 3505
1832565 | 625 | 7.08 745 7.65 773 7.73 777 775 7.78 7.82 7.47 5358 53 038 030 0.50 168 445 383 443 373 36.05 3733 3755 37.68 36.50 3553 3s.1s 3490
19532565 | 623 | 725 7.50 7.62 7.65 765 7.80 785 797 797 7.98 6439 63 0.38 0.68 083 L13 345 380 393 373 36.88 3815 3850 38.80 36.40 3623 3593 3560
2032565 | 668 | 675 7.42 758 7.60 7.72 778 7.83 7.82 7.88 837 7275 63 0.40 0.28 0.58 110 413 340 398 288 3565 36.80 3723 3755 3635 35.68 3530 3503
21302565 | 730 | 740 7.62 7.77 778 7.80 7.87 7.93 8.00 803 7.80 7097 69 0.38 030 138 1.40 125 205 3.40 288 3563 36.58 3695 3738 3385 3403 338 3340
250565 | 737 | 728 7.53 7.60 7.68 7.70 775 7.82 7.87 7.88 8.10 4760 53 043 0.53 0.50 263 075 148 258 298 36.03 37.00 3715 3695 3625 3538 3503 34.68
2332565 | 680 | 755 7.65 7.68 7.67 19.08 775 778 7.82 7.83 777 6856 68 035 0.40 0.55 3.08 055 240 248 398 3553 3635 3698 3713 3588 3545 3490 3465
2432565 | 488 | 762 7.87 7.83 7.82 7.80 7.87 7.87 7.88 7.88 822 4234 53 035 038 0.68 265 0.48 170 265 255 36.20 3720 3735 3735 3623 3570 358 3495
2532565 | 782 | 750 7.65 7.67 7.68 7.68 7.85 7.87 7.88 7.90 817 4025 66 0.38 0.43 0.68 313 03 0.80 143 275 3555 3638 3638 36.50 3495 3470 34.48 3428
2632565 | 697 | 732 7.53 7.60 19.05 7.62 7.70 773 777 7.70 19.85 4632 54 035 050 0.38 215 0.8 115 1.88 155 37.28 3790 38.00 3818 3635 3595 3563 3543
27502565 | 668 | 717 7.57 7.62 7.65 7.67 772 7.70 772 7.65 7.90 3094 61 0.40 0.48 0.70 1.85 093 145 253 1.60 3675 3745 3773 37.93 3578 35.43 3513 3488
2832565 | 833 | 760 773 7.82 7.83 7.88 7.83 803 7.98 8.00 803 4043 58 030 0.40 080 3.08 0.5 130 295 140 3635 3728 37.48 3773 36.43 35.80 3553 3533
2932565 | 675 | 752 772 778 7.83 778 7.88 7.93 7.92 7.93 805 3797 60 035 0.8 0.58 345 03 128 303 173 36.83 37.48 3788 3785 3620 3573 3538 3510
3052565 | 724 | 724 7.52 7.60 7.68 772 7.80 7.80 7.80 7.82 7.90 3882 55 0.65 0.48 105 310 0.80 0.93 1.98 170 3593 3633 3638 36.48 3563 3523 3495 3470
3152565 | 798 | 727 7.65 7.63 7.62 7.65 772 778 7.80 7.82 7.90 3662 60 043 0.60 175 3.80 0.68 0.70 230 1.85 35.40 3588 3588 3593 3515 3478 3453 3418




wamsavaedagan i dszdudeu mmau 2565

wsilines
Fuidoud Temperature
cPSump.| FAC. | Acration STU/! | Acration ST1/2 | Actaton STI/3 | Acraton STI/4 | Actation ST2/1 | Acration $T2:2 | Acration ST2/3 | Acration ST2/4 | Final Cheek Pond P Sump. Final check Pond | Actation ST1/1 | Acration STI/2 | Actaton ST1/3| Aeraion ST1/4 | Actuton ST2/1| Acration ST2:2 | Acration ST23 | Acration ST24 | Actaton STU1| Acraion ST1/2| Acraion ST1/3 | Acration ST1/4| Actation $T211 | Aeraion $T212| Actation 5T2/3| Acration 1214
140565 | 58 | 120 7.63 767 765 7.65 773 772 7.80 7.78 812 4478 84 0.93 1.08 1.98 325 0.70 073 1.85 1.85 3673 3695 3698 37.03 116,33 35.10 34.80 3453
2upses | 595 | 713 7.52 7.62 7.68 778 77 7.80 7.78 71 817 s016 6 133 230 3.03 383 220 218 320 323 35.68 36.10 36.18 36.05 3478 3420 3385 3367
3upses | 747 | 733 743 743 745 747 757 758 7.63 7.63 815 4670 4 120 220 335 4.90 243 343 475 423 3388 3423 3445 3458 3328 3275 3248 3240
aupses | 127 | 742 7.65 767 .70 7.68 7.5 778 782 7.80 782 4620 s8 178 2.80 3.65 5.00 235 320 443 393 3448 3523 3515 3523 3358 3338 33.08 3278
542565 | 560 | 7.60 m 773 773 772 .70 772 773 773 71 4486 52 0.90 235 3.68 488 3.08 333 440 3.90 3418 3485 3470 3473 3333 3288 3253 3230
64565 | 737 | 725 733 737 7.40 7.40 747 750 753 753 772 5240 64 085 1.03 288 415 253 285 428 3.60 3433 3520 3513 35.05 3358 3315 3285 3265
742565 | 675 | 7.60 722 722 728 7.40 750 747 747 7.50 7.65 4920 3 0.60 0.60 1.88 3.63 153 303 358 318 36.05 36.10 3623 3628 3445 3403 33.63 3353
su2565 | 612 | 7.23 725 728 728 732 748 7.52 7.50 745 7.68 3611 3 035 055 140 328 178 2,60 398 305 3545 3645 3623 36.18 3488 3418 3385 3355
9upses | 700 | 730 735 737 737 730 737 742 738 732 7.20 am 37 028 038 0.63 338 2.80 263 255 245 34.65 3563 3575 3583 3418 3358 3318 33.00
l0ses | s34 | 732 735 743 7.43 7.40 743 747 747 742 735 5307 36 025 0.33 048 275 128 418 358 340 3478 36.00 36.18 36.10 3405 33.63 3333 3321
lanses | ses | 758 7.65 7.63 7.63 7.67 7.70 775 773 773 7.55 4801 50 030 0.8 0.5 238 1.98 3.00 260 265 3530 3588 36.18 36.08 3420 3383 3325 3310
1242565 | 667 | 710 727 738 740 7.45 7.55 7.55 18.82 7.61 7.82 4904 30 0.50 043 125 3.08 228 340 263 288 3563 36.13 36.03 36.08 34.60 3423 33.80 3340
1342565 | 657 | 705 7.38 740 7.43 7.48 758 758 7.58 7.58 782 5097 51 0.48 095 183 325 1.80 333 285 313 3553 36.08 3628 3630 34.60 34.10 3378 3370
laanses | 672 | 733 7.60 7.60 7.60 7.65 7.70 773 7.80 7.80 7.90 4864 6 0.40 055 200 370 1.98 333 250 318 3583 36.40 3625 3633 3483 3433 34.05 3370
Isinses | 652 | 78 735 738 7.42 7.48 752 753 7.53 7.58 785 4860 67 043 0.69 195 310 178 3.03 245 298 3570 3628 3623 36.20 35.15 3473 3430 3405
1642565 | 875 | 710 7.38 745 745 7.48 7.53 7.53 7.58 7.57 785 4954 35 025 0.5 0.60 380 0.65 340 1.90 188 3553 3663 36.40 36.45 3550 35.00 34.80 34.48
1742565 | 993 | 7.0 7.52 750 7.50 745 747 752 7.55 7.57 7.80 5484 44 043 0.60 LI8 345 L13 323 238 170 35.48 3668 3663 3655 3513 34.68 3435 3413
1842565 | 802 | 7.60 7.68 7.67 7.62 7.62 7.60 7.60 7.63 7.67 818 5602 58 030 043 178 4.8 108 373 263 205 358 3650 3663 20.13 3498 3458 3428 3403
1onses | 125 | 708 7.40 737 7.45 7.40 757 758 7.52 7.57 803 4856 52 0.40 0.48 185 380 210 315 3.08 358 3428 3468 3505 3498 3355 33.08 3273 3238
2042565 | 608 | 695 7.28 738 7.38 7.42 748 752 747 7.45 7.93 5381 43 0.45 053 120 3.68 1.90 128 203 295 3563 3638 36.43 36.45 3490 3443 34.10 3380
214565 | 653 | 712 723 745 7.55 7.57 7.68 7.68 772 7.70 813 3729 38 028 0.40 0.68 4.88 218 078 248 288 3533 36.15 2878 36.40 3520 3470 3443 3430
2upses | 532 | 113 717 738 7.40 6.32 755 757 7.58 7.55 7.1 679 52 030 0.5 0.68 373 220 085 240 335 3550 3620 3633 36.48 3505 34.60 3445 3420
234565 | 638 | 733 7.42 7.40 745 743 755 757 757 758 783 4183 53 028 0.48 0.88 380 223 085 208 3.00 3518 3578 3578 3570 3470 3428 33.80 3355
2442565 | 630 | 7.00 722 7.8 7.8 7.28 7.40 7.40 742 742 782 4850 50 0.40 0.5 095 3.00 188 125 268 348 3563 3620 3630 36.28 3570 3495 3458 3430
2s5upses | 707 | 13 722 7.8 738 743 757 7.52 633 7.50 7.62 4946 80 043 0.5 073 288 215 193 313 335 35.68 36.48 36.43 36.25 3563 35.10 3478 3463
264565 | 677 | 125 722 732 7.42 745 757 757 7.52 7.50 7.80 7508 49 045 0.60 0.70 335 230 210 240 330 36.18 3693 37.08 36.98 36.10 3550 35.03 3483
272565 | 850 | 745 7.62 7.65 7.63 7.60 7.67 7.68 773 7.7 7.78 4894 44 0.58 0.45 0.60 328 215 225 263 260 3655 3690 3698 36.68 3510 3483 34.65 34.40
28ups6s | 762 | 757 7.60 757 758 7.60 7.65 7.67 768 768 7.83 6524 52 080 0.5 0.55 393 1.63 225 265 270 37.03 3753 3765 3758 3620 3575 3530 3498
2042565 | 692 | 756 7.60 758 758 7.58 7.70 7.70 768 768 808 4825 44 L1s 0.60 0.60 413 205 230 280 318 3630 3720 37.40 3735 3578 3538 3503 3485
3042565 | 633 | 7.8 735 7.42 743 752 7.58 7.58 760 7.60 780 am a8 205 055 0.68 a1s 225 255 295 328 36.40 37.48 37.43 3733 3553 3533 3495 3473




wamsnsaniagaumi Uszdufen nqumau 2565

wsilines
Fuidoud Temperature
cPSump.| FAC. | Acration STI/!1 | Acration ST1/2 | Acration STI/3 | Actution ST1/4| Actation ST21 | Acration ST272 | Acration ST2/3 | Actation ST24| Final Check Pond | P Sump. Final check Pond | Acation ST/1| Acration ST1/2 | Acration ST1/3| Acration ST1/4 | Acration ST2/1| Acration ST2/2 | Aeraion ST2/3 | Aeraion ST2/4 | Acration STU/1 Actation ST1/2| Acration ST/3 | Actation ST14] Acration ST2/1| Acration 51212 Actaton ST203| Actation ST214
152565 | 600 | 730 7.40 747 758 7.60 7.68 7.70 7.67 7.67 7.65 4625 s6 123 0.63 0.8 330 220 188 2.8 3.03 3583 3628 36.50 3645 3488 3448 3425 3395
wspses | 622 | 7.8 730 737 750 752 7.60 7.63 7.63 7.60 7.67 4367 51 158 0.50 078 343 250 205 203 175 36.05 36.18 3620 3645 358 3470 3428 3398
352565 | 680 | 7.17 737 747 745 750 7.63 758 7.60 757 7.83 4254 35 1.98 0.65 0.68 468 293 2.10 238 0.8 35.18 3578 3595 3598 3430 3375 3345 3328
452565 | 653 | 718 743 748 753 748 758 642 755 7.52 7.83 4565 49 243 088 0.80 4580 275 168 208 0.63 3463 3575 35.80 3590 3423 33.60 3325 33.03
552565 | 618 | 7.07 747 753 750 750 7.63 7.63 7.63 7.63 7.5 4588 E 220 0.60 0.68 355 263 2.40 213 130 35.68 36.00 35.65 35.65 3418 3365 3325 3203
652565 | 610 | 7.23 7.58 755 753 753 7.62 7.62 7.62 7.63 7.90 4816 0 215 0.68 0.90 3.50 375 163 1.00 213 34.65 3535 35.40 3555 3445 3385 3348 3323
w5565 | 41 | 727 745 753 757 7.60 7.60 7.62 7.68 7.67 7.5 4451 35 2.10 045 085 3.68 428 1.98 163 2.40 3545 35.80 3588 3573 3463 3403 3370 3338
/52565 | 590 | 735 745 748 7.60 758 7.63 7.63 7.60 7.60 77 5406 49 178 073 118 353 415 215 213 3.00 3550 35.90 35.80 3593 3475 3400 3360 3340
9/52565 | 628 | 745 7.52 753 753 753 758 7.62 7.65 7.65 785 4367 55 1.20 0.98 1.20 435 425 163 173 278 35.10 3630 36.15 36.00 3490 3440 3405 33.90
1052565 | 767 | 753 7.53 752 7.52 750 758 758 7.60 7.62 7.77 5203 48 0.7 073 145 438 480 188 2,00 270 3558 3633 3638 3635 3488 3438 34.08 33.93
1snses | 63s | 732 7.40 7.42 7.45 6.8 757 758 7.60 7.60 7.85 4905 42 0.60 0.65 0.93 44s 470 1.83 1.93 278 3570 36.65 36.43 36.40 3518 3473 3445 3415
15565 | 625 | 733 7.42 740 7.43 748 758 757 7.57 7.57 7.77 4828 50 0.68 0.68 085 435 4.50 178 178 263 35.60 36.80 3678 3673 35.43 3488 3463 3443
135565 | 620 | 727 7.28 730 733 7.33 745 743 7.45 7.48 7.77 4658 42 0.83 0.68 148 453 485 150 1.40 228 35.10 3630 36.68 36.50 3s.1s 3460 3438 3425
1assns6s | 632 | 735 7.40 733 738 7.42 755 752 7.52 7.48 7.67 3888 61 0.68 0.60 135 435 495 Lss Las 220 3635 3745 3758 3738 3625 3575 3545 3525
15/52565 | 6.68 | 7.4 7.38 7.46 744 7.44 7.55 756 6.18 7.52 7.76 4058 57 115 085 1.83 448 528 175 153 245 3575 36.53 36.48 36.60 3563 3485 3458 3443
16/52565 | 617 | 7.0 7.38 738 7.42 7.43 755 750 7.53 7.50 7.70 5010 58 0.70 0.70 2,00 448 535 7.30 228 3.03 3585 36.60 36.45 3658 3570 3470 3445 3430
175565 | 633 | 735 7.48 743 7.47 7.47 753 757 7.58 7.58 7.57 5206 47 0.38 073 1.93 378 470 243 293 393 3698 37.85 3823 3793 3633 3583 3548 35.10
18/502565 | 567 | 737 7.50 752 753 755 7.55 7.60 7.62 7.62 7.50 5010 63 0.53 110 215 328 3.95 285 248 325 37.08 37.90 37.98 3770 35.60 35.15 3483 34.63
1952565 | 632 | 750 7.40 747 7.52 758 7.60 7.60 7.60 7.58 7.72 5500 49 0.5 0.5 168 385 440 3.08 330 378 3588 3638 3630 36.43 3518 3458 34.10 33.80
2052565 | 648 | 737 7.38 743 752 7.53 7.58 7.62 758 637 7.67 5507 62 050 0.50 Lss 440 s4s 365 3.63 445 3563 37.03 37.00 3685 35.68 3498 3460 3438
2152565 | 665 | 175 7.65 7.62 7.62 7.62 7.70 775 778 7.7 7.85 4602 52 0.45 0.63 1.95 435 548 413 3.98 4.60 3563 3635 3625 3628 3463 3413 3380 3358
2252565 | 675 | 165 7.62 7.63 7.65 7.65 7.70 772 7.70 7.70 7.83 5127 48 0.60 228 238 438 275 355 455 3.98 3535 36.03 36.00 3623 3503 3395 3365 3335
2352565 | 645 | 7.60 7.57 758 7.62 7.62 7.70 757 7.68 72 777 4402 58 0.65 238 255 425 455 328 5.08 415 3553 35.80 3598 3595 3463 3415 3378 3350
2452565 | 658 | 742 7.52 750 753 752 7.63 7.62 7.00 767 775 5602 54 0.8 278 260 420 4.50 343 493 453 3570 36.08 36.13 3625 3473 3420 3385 33.60
25552565 | 613 | 717 747 7.48 758 7.58 7.60 7.58 758 757 7.70 4802 52 083 1.98 253 35 3.70 295 425 388 3555 3598 36.40 36.60 35.43 3490 3455 3418
26552565 | 617 | 123 7.48 757 758 7.65 7.63 7.68 7.68 772 7.65 5047 s1 0.68 170 248 403 388 298 3.40 310 3565 36.65 36.48 36.60 35.08 3458 3425 33.80
275565 | 567 | 712 7.32 7.40 735 7.40 747 750 747 747 772 a7 46 0.63 173 178 448 405 1.95 470 3.40 3555 36.28 36.28 36.43 35.08 3445 3418 33.90
28552565 | 670 | 725 7.38 745 750 750 758 757 757 752 775 4371 58 0.68 193 173 3.8 378 1.83 445 313 35.40 36.23 36.48 36.50 3513 3450 3423 33.93
20552565 | 655 | 737 7.42 745 745 745 753 755 753 755 773 4186 38 0.48 238 1.93 3.40 3.3 223 270 295 3503 3523 3553 35.48 34.68 3415 3398 3353
3052565 | 665 | 732 7.42 745 745 7.48 7.52 7.52 7.52 753 778 4710 70 055 240 210 3.3 380 2.10 323 3.05 3538 3558 3590 36.10 35.00 3438 34.08 33.80
3152565 | 687 | 7.8 7.45 745 750 7.52 7.60 757 755 7.62 7.70 4326 6 125 265 265 380 410 310 3.8 295 36.40 36.50 36.53 36.45 3483 3438 3405 33.65




wamsavaedagan i Jszdudon fiqguien 2565

wisiline3
Fuidoud Temperature
CPSump.| FAC. | Acration STI/!1 | Acration ST1/2 | Actution STI/3 | Actution STI/4| Acration ST21 | Acration ST272 | Acraton ST23 | Acration ST2/4 | Final Check Pond P Sump. Final check Pond | Acration ST1/1| Acration ST12 | Acration ST1/3| Actation ST1/4 | Actation 121 Acration ST2/2 | Acration ST2/3 | Acration ST2/4 | Acration ST1/1| Actation ST1/2| Actation STI/3 | Acraton ST1/4| Acration T2/ | Actation $T212 Acraion ST273| Acration ST2/4

Venses | 662 | 147 7.48 747 752 755 750 753 752 7.48 7.68 6503 W 223 298 325 330 370 230 363 345 3545 37.05 37.00 36.95 3513 3443 34.00 3365
262565 | 857 | 745 745 748 750 750 758 7.62 7.63 7.63 7.70 5807 a 148 3.03 320 455 440 263 425 385 3515 3585 3630 36.50 3505 34.68 3433 3403
362565 | 650 | 7.48 7.50 747 747 748 753 757 758 7.60 7.57 5402 52 123 268 258 440 445 290 505 365 3530 3598 3630 3645 3498 3453 3423 3395
462565 | 658 | 723 7.8 730 728 7.8 742 743 748 7.50 753 4902 44 123 2.60 278 445 388 280 513 368 35.10 3620 3628 3628 3475 3433 3403 3378
si2s6s | 707 | 741 743 743 744 745 751 754 755 755 7.62 4402 s6 L1s 230 273 433 415 243 475 353 3530 35.98 3635 3623 3435 3405 3383 3363
662565 | 708 | 743 732 733 738 738 743 745 742 738 7.63 4200 58 0.98 175 298 3.68 37 318 448 4.00 3625 3623 36.40 3645 3525 3458 3420 3385
762565 | 582 | 7.0 723 720 725 727 723 728 728 725 7.63 6173 a7 073 1.60 258 175 385 310 393 355 36.13 3655 3643 3673 35.00 3438 34.05 3375
862565 | 648 | 7.20 737 7.40 738 743 748 748 745 745 847 s888 55 0.58 1.63 230 055 410 258 4580 373 35.40 36.10 36.10 36.50 3495 3428 3408 3390
962565 | 703 | 7.00 722 730 733 730 7.40 743 743 742 8.40 5699 38 06 078 210 0.98 453 290 510 373 3588 3693 36.68 37.13 3565 3490 3458 3425
1062565 | 563 | 682 713 718 722 727 7.42 7.44 7.38 7.43 7.80 6318 50 053 0.65 170 0.60 350 320 4.50 375 35.40 3563 3555 35.80 3495 3435 33.93 3358
162s6s | 520 | 743 7.40 745 747 7.43 7.52 753 753 7.52 812 5450 6 0.53 0.60 168 325 3.90 288 373 375 36.83 3695 37.03 36.83 3588 3533 34.90 3455
1262565 | 538 | 723 737 733 725 7.30 7.45 743 7.40 742 8.12 6053 60 083 095 L13 285 395 325 398 4.00 3635 3753 3725 37.08 36.48 35.40 3493 3445
130602565 | 553 | 747 7.38 738 7.32 735 742 742 7.38 7.37 8.42 5318 65 0.53 0.68 163 295 3.65 3.03 430 355 3685 3735 3733 3718 36.13 35.90 3503 3450
1462565 | 708 | 738 7.50 752 7.52 7.53 7.62 7.63 7.67 7.70 8.43 5304 6 0.60 053 1.60 343 4.53 338 5.08 428 36.43 37.10 37.48 37.60 3585 358 3485 3458
15/62565 | 635 | 7.63 7.53 752 755 7.55 7.67 7.70 7.73 775 8.45 5680 64 0.63 0.8 1.60 370 4.48 333 5.08 428 3628 3720 3733 3738 3563 35.08 3483 34.48
16/6/2565 | 668 | 7.0 755 753 753 753 7.65 7.67 7.73 7.73 833 5402 48 056 0.68 205 413 433 265 4.50 360 36.40 3728 3743 37.43 3590 35.43 35.00 3470
16565 | 635 | 717 7.33 738 738 7.38 755 758 7.60 7.62 827 4902 52 0.60 0.63 165 418 4.63 270 5.08 4.10 36.60 3758 3773 37.65 36.15 3550 3525 3493
18062565 | 650 | 717 7.38 7.45 7.42 7.43 7.60 6.38 757 7.60 823 4801 46 048 0.48 230 4.38 4.53 288 488 418 363 176 s 376 360 353 350 347
1960565 | 632 | 713 732 733 7.38 7.35 745 7.48 747 743 828 5498 a1 045 0.65 235 418 443 288 5.00 413 367 380 206 380 364 359 356 353
2062565 | 550 | 730 7.48 7.56 7.58 7.62 778 774 2200 7.70 836 5041 38 0.48 0.48 208 a1s 430 2.90 4.98 3.93 367 19 380 379 365 359 355 352
21/6/2565 6.40 7.08 728 7.42 18.40 7.45 7.67 7.68 7.67 7.70 8.23 5193 37 0.48 0.50 213 423 4.58 333 5.05 4.40 374 3717 377 379 363 355 352 348
22062565 | 674 | 746 7.64 7.60 7.60 756 7.70 772 778 780 828 4650 a8 0.65 0.65 243 4.58 528 343 535 455 31 s 176 37 359 351 348 343
2362565 | 753 | 742 772 772 7.68 7.70 773 775 7.80 7.80 847 5104 34 0.63 0.8 253 4.50 4.95 355 535 4.68 366 14 33 376 353 350 347 344
24/602565 | 7.07 | 7.8 7.50 747 7.48 750 7.67 772 775 7.0 815 4078 75 0.55 0.48 260 4.40 4.98 368 545 4.98 154 7 5 376 156 350 346 343
25i612565 | 755 | 745 7.57 757 755 753 757 7.58 7.60 7.62 813 5149 49 0.65 0.3 265 445 5.00 363 543 480 362 170 s 315 156 152 347 346
26602565 | 877 | 767 7.52 752 752 755 7.70 773 777 7.82 852 5115 4 0.60 0.65 263 445 4.98 370 560 415 367 176 14 315 156 350 347 343
2762565 | 737 | 747 7.38 743 18.87 7.48 7.62 7.67 7.68 7.70 835 6802 48 103 130 293 4.40 4.60 398 535 488 B 182 18 78 363 353 350 346
2862565 | 702 | 7.8 7.57 750 753 757 7.70 773 775 778 827 4801 2 0.65 0.70 275 4.68 485 393 5.40 495 364 33 14 374 1538 381 347 344
29602565 | 775 | 777 7.53 757 7.60 7.63 777 778 7.83 783 825 4502 46 0.65 0.8 193 4.58 330 388 448 493 170 18 176 376 359 154 351 347
30062565 | 7.90 | 7.8 7.53 757 7.62 7.67 777 777 7.80 77 822 4855 36 078 2.00 105 4.65 268 423 5.00 565 363 385 3.1 379 359 354 3.1 345
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Intertek

Total Quality. Assured.
This is to certify that the management system of: Certificate Number:
24111611003
O ra a et oc Initial Certification Date:
16 May 2002

. . Date of Certification Decision
iImite ( C 02 01 April 2020

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

01 April 2020
Amphur Nikompatana, Rayong 21180 Thailand Pr
. . . Valid Until:
has been registered by Intertek as conforming to the requirements of: 11 May 2023

SO9 01:20 5

The management system is applicable to: sy
Manufacture of Amorphous Chips and Polyethylene Terephthalate (PET! ™
Resin. Intertek

President, Business Assurance

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

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

in theissuance of this certificate Intertek assumes no habihty to any party other than to the Client and then only in accordance with the agreed upen Certification

Agreement This certificate’s validity s subject to the organization maintaining their system in accordance with InterteKs 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 remarns the property of Intertak tq

whorm it must be retuined upon tequest m
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iNntertek

Total Quality. Assured.
This is to certify that the management system of: Certificate Number:
24121611002

Initial Certification Date:
doa a er e
4 4 Date of Certification Decision
i i d a ch 00002) 01 April 2020

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

01 April 2020

Amphur Nikompatana, Rayong 21180 Thailand Pri

. . . Valid Until:
has been registered by Intertek as conforming to the requirements of: 11 May 2023
SO 4001:20 5
[ ]

The management system is applicable to:

Manufacture of Amorphous Chips and Polyethylene Terephthalate (PET,

Resin. ntertek :

President, Business Assurance

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

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

In the 1ssuance of this certificate, Intertek assumes no liability to any party other than to the Chient, and then only in accordance with the agreed upon Cartification

Agreement This certificate’s vahdity i1s subject to the organization maintaining their system in accordance with InterteX's requirements for systems certificabion Vahdity 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 1t must be returned upon request m
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Total Quality. Assured.

CER IF CATE

This is to certify that the management system of: Certificate Number:
2020-0099868 (Rev.1)

d o a a e roc Initial Certification Date

12 March 2020

e 4 Date of Certification Decision:
i ied Bac 0 2

Issuing Date:

Main Site: 45/9 Moo 4, Sai 36 Road, Tambol Nikompatana, 05 July 2021

Amphur Nikompatana, Rayong 21180 Thailand
Valid Until:

has been registered by Intertek as conforming to the requirements of: 11 March 2023

1:2

The management system is applicable to: DAKKS

Deutsche
Akkreditierungsstelle

Manufacturing of Amorphous Chips and Polyethylene Terephthalate D-ZM. 16055-01.00

(PET) Resin.

The EnMS covers all energy consumed by the company

President, Business Assurance

Intertek Certification GmbH, Marie-Bernays-Ring
193, 41199 Mdnchengladbach, 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 Chient, and then only in accordance with the agreed upon Certification
Agreement This certificate’s validity 1s subject to the organization maintaining their system in accordance with InterteKs 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 upacn request
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Intertek

Total Quality. Assured.

CERTIFICATE

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

d a m a Pet oc e Initial Certification Date:

01 November 2019

L' ° d B 00 2 Date of Certification Decision:
I It c 01 November 2019
Issuing Date:

Main Site: . .
ain Site: 45/9 Moo 4, Sai 36 Road, Tambol Nikompatana, 01 November 2019

Amphur Nikompatana, Rayong 21180 Thailand
Valid Until:

has been registered by Intertek as conforming to the requirements of: 31 October 2022

SO4 0 :2018
aAmn

The management system is applicable to: uy

™

Manufacturing of Amorphous Chips and Polyethylene Terephthalate
(PET) Resin. ntertek .

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

ir the 1ssuanca of this certficate Intertek assumes no hiability to any party other than tc the Chent and then oniy in accordance with the agreed upon Certification

Agreement This certificate’s validity is subject to the organization maintaining their system in accordance with Intertels requitements for systems certification Vahidity may

be confirmed via emall at certificate validation@intertek com or by scanning the code to the right with a smartphore The certificate remarns the property of Intertek to

whom t must be returned upon request m
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Indorama Petrochem Limited
(10210200125410)

lasusianesien
CSR-DIW CONTINUOUS AWARD 2021
1ATFIUANUSURRYRURBdIANYDINUTENBUNNST (CSR-DIW)
Corporate Social Responsibility,
Department of Industrial Works : CSR-DIW
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