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Location of Operating Sites INDORAMA

124 operating sites, 33 countries, 6 continents

\ France A\ Luxembourg A\ The Netherlands \\ Denmark * \\ Germany %9 A\ Austria
06 (1) \ ono (1) 00 (1]
| ' : | ‘

N\ UK
(1]

A\ Poland

06
¥)o
¥)o
¥Jo

: A _. ; ; "s. Thailand *?
2 e ol - 00H0s

\\ Ireland 2

N\ Canada

1

‘I'llll___
‘l'll
‘l'llll
‘l'llll

oonaon 1 y&;'“ﬁ

000 g ! " " - N\ Philippines
" Hail . 7 /% 2, 0o
ey LR i i R4 _
9 (1] { @ 4 I ok s : '. Indonesia
| T e oon
00 L\ AUustralia

o ; Lo

N—

w
o
n
=
-

onn > 004

6‘ Ghana N Nigeria A\ Czech Republic ? N\ Slovakia N\ Bulgaria N\ Turkey A\ Egypt @. Israel ®
(1] (112 3 (3] o (2 (1] 00 (1]

@ reT @ Fibers @ Packaging § Bottie Flakes [ Ethylene [Jj Paraxylene ] PTA [l EOEG I NDC [ PIA 4 Sudfactants & EOA 4 MTBE/PO & R&D Centers As of Jun 18, 2021




Indorama Ventures Limited

Visio

ﬁo be a world-class sustainable chemical company making great products for society.

Missio

Me commit to be a responsible industry leader leveraging on the excellence of our people, processes, and
technologies to create value for our stakeholders.

Value

v The customer is why we exist.
v Our people make the difference.
v" We see change as an opportunity.

v" Diversity is our strength.

v ' —
e are responsible. AV=VA



What We Do....

Commodity Leveraging the scale of commodity business and expand into HVA products HVA
+Spindletop
0D A-.-.A->->IEI+@5
26% COMA contribution*** -
COMEEat Ethane Cracker Ethylene EO/EG LAB/Surfactants/ PO/OXxyfuel

(from Shale Gas) I Ethanolamines
« |

Vay

PX, PTA, IPA PET “Packaging Recycling

'

Fibers : O . -
PYDN. . UNMEPRMNNE  Polyester Fiber Nylon Rayon PP/PE Lifestyle ﬁq? Hygiene Mobility

Combined PET**
50% COMA contribution*** =

Mote: *10D = Integrated Oxides and Derivatives, **Combined PET includes PET, PET HVA, PTA, PX, recycling, packaging, and specialty chemical;
***COMA (contribution margin) contribution is calculated using VL pro forma including Spindletop financials as of LTM 3219
Source: IVL Analysis



Indorama Ventures Corlu PET Turkey

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

Indorama Ventures Corlu PET, formerly
Polyplex Turkey, is a PET facility located in the
European Free Zone in Corlu, northwest of
Turkey near Istanbul within close proximity of
biggest PET resin consumers in the region.
The acquisition strengthens IVL's leadership
across Europe while broadening access, not
only to traditional Northern European markets
but also the emerging markets of Southeast
Europe.

Its products serves both MNCs and local
brands in food and beverage, household,
personal care.
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Business Challenges At IVC Turkey

Lack of Visibility in Utility And Cogen Operations

St

Standalone Manual Data
Data Sources Entry

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

Real-time
Access to Data

Data Analytics

Single Platform to
Monitor the Plant
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Solution Approach

Implementation

Benefits

Centralization of Utility and
Cogen data on Single Platform.
Provision of Real-time
Monitoring and Rea-time
Analysis to Facilitate inter
departmental co-ordination.
Single Dashboard to Manage
Utility Supply and Consumption
Ensure Better management of
Power Generation and
Consumption.

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

All Stand-alone PLCs integration
with Master PLC

On Boarding of Energy Meter
data.

Pl AF Template designed for
each Equipment and Process
with working limits.

Pl AF Analytics build to Calculate
Utility Supply & Consumption,
and Cogen Production.

Pl AF Event frames designed to
Notifications.

Pl Vision Real-time Dashboards
designed for Equipment and
Process.

All Stand-Alone Systems
integrated on single platform
Historical Data helps to get real-
time process insights with Pl
Analytics

Single Dashboard For Utility
Supply & Consumption, NG Gas
Production

Effective Energy Management on
both supply and consumption
side.

Man hours reduced in data
capture, consolidation and
reporting - Approx. 80 Man Days
Per Annum

AV=VA



Solution Architecture

Utility Area

Compressors mic

Chillers

Cooling Fans i i
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HTM Heaters
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Pl SYSTEM

e =

Pl Interface

Data Archive

AF, PIVISION

Bo4
N
| End Users |

AV=VA



IVC Turkey Digitalization Journey With

Phase |

Situational

Awareness

Phase Il

Operational
Excellence

Phase llI

Monitoring of
Utility

Consumption &
Optimization

e Connecting Disparate
Systems

e Real-time view of
Process, Assets, Ops

e KPI's & Dashboards

e Excursion Monitoring
e Real-time Decisions
with AF Analytics

e Shift Performance
Assessment

Phase |V

Asset
Optimization and
CBM

Phase V

Enabling
Advanced
Analytics

o Utility monitoring
Power, NG, N2
Compressed Air,

* Emission Monitoring

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

Milestone Achieved

Asset Analytics
MTBF/MTTR / Uptime
CBM

Asset Performance
Management.

e Cloud Connectivity

e Advanced Analytics
(Al/ML Based)

« AR/VR

e Predictive Analytics

[ Journey Ahead

AV=VA




DEMO

L}
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Pi ViSiON

% Online condition monitoring with Pl Vision, all online paramters of the plant could be seen from every where.

o '7.000 o 250

Plant Total Consumption Total Chilled Water Consumption

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

Total N2 Consumption

o 1.200

Total Cooling Water Flow



Utility Area

INDORAM/

PARAMETERS

VALUE

PARAMETERS VALUE

Frequency

OHz

|
Frequency 237 1z

Temperature

158

Temperature 238°C

Utility Department

PARAMETERS

Frequency

Temperature

il

PARAMETERS VALUE

Frequency 50,1 Hz

Temperature 241

Cooling Fans

PARAMETERS

Frequency

Temperature

PARAMETERS
Frequency
Temperature

Instrument Air Compressor-1

PARAMETERS

RANGE

Qutlet Air Pressure

6.5-7.5 bar

Element Qutlet Temp

<120 °C

Dew Point Temperature

1-7°C

Actual Speed

1000-3000 rpm

Working hours

Hours

Working Load Capacity

0-100 %

Instrument Air Compressor-2

PARAMETERS

RANGE

VALUE

Outlet Air Pressure

6.5-7.5 bar

Element Qutlet Temp

<120°C

Dew Point Temperature

1-71°C

Actual Speed

1000-3000 rpm

Working hours

Hours

Working Load Capacity

INDORAMA

Utility Department

Main Line Flow

PARAMETERS

UNITS

Main line Orifice Flow

m3h

Main line Orifice Totalizer

Expansion Tank Level

2022 AVEVA Group plc and its subsidiaries. All rights reserved.

Chilled Water Flow VAM CHILLER

TRANE CHILLER

Parameters

Range

Instant TR

=400 TR

Chiller Water Inlet Temp

#3°C

Chiller Water Outet Temp

59°C

Parameters

Range

Cooling Capacity (In%) | =20-100

Chiller Water Inlet Temp | 9-13°C

Chiller Water Outet Temp | 8-11°C

Utility Depariment

o

F)ID

<'

N2-PLANT 1

T

:

a i

'y
i

N2-PLANT 2w“i

o 0
|

Pressurization Unit




Chillers

THERMAX-TRANE Details

VAM CHILLER

INDORAMA

Utility Department

PARAMETERS

RANGE

PARAMETERS

RANGE

TRANE CHILLER

Tower Water Inlet Temp

25-30°C

Tower Water Outlet Temp

25-35°C

HTG Temperature

=150°C

PARAMETERS

PARAMETERS

RANGE

VALUE

HTG Vapour Temp

=90°C

Tower Water Inlet Temp

Evaporator Cooling Gas Press

= 300 kPa

Chiller Water Inlet Temp

913°C

Spray Solufion Temp

=50°C

Tower Water Outlet Temp

Evapo Gas-Water Temp Diff

=5°C

No Tag

Chiller Water Outet Temp

&11*C

U-Tube Temp

=35°C

Chiller Water Inlet Temp

Expansion Valve Position %

= %50

No Tag

Chiller Water Flow

145241 m3/h

LTG Temp

=90°C

Chiller Water OQutet Temp

Evaporator Coolant Level mm

>(-6) - (+10)

No Tag

Instant TR

=400 TR

HTG Top Temp

=150°C

Condenser Saturated Gas Temp

=50°C

No Tag

PARAMETERS

RANGE

HTG Bottom Temp

=150°C

PARAMETERS

Condenser Refrigerant Pressure

= 1000 kPa

SCV (steam valve) Base

=< %100

Actual diff. (Temp Diff)

=10°C

Compressor Working Hours

Condenser Gas-Water Temp Diff

=5°C

No Tag

Vapour Pressure

3-8 bar

Vacuum Pressure

5-30 mmHg

System Cooling Gas Diff Press

= 500 kPa

No Tag

Concentration

= Gofid

PARAMETERS

LUNITS

HTG Gauge Press(steam)

< {) bar

Purge Run Hrs

Hrs

HTG Gauge Press(Condenser)

= 6 bar

MIC Operating Hrs

Hrs

20-04-2022 19:13:32
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Oil Pressure

= 900 kPa

No Tag

Compressor Ouilet Refr Temp

=80°C

No Tag

Discharge Superheat Out Temp

=30°C

No Tag

Cooling Capacity

=%20-%100

i
Pl i |

il Sensor Status Ok/Mot Ok

Wet

No Tag

Now 20-04-2022 20:13:32




Compressors

Process Compressort (FwEEs T mies | —_— = INDORAMA
- | | Dew Point Temp e

Dutlet Afr Pressure 35-55 ir | = "~ r o R E s

| | Ambient Temp

Engine Speed 1000-3000 | =N o | ; . -
- | Wiorking Hours i a e
Utility Department

Main Line Flow Meter

Process Compressor-2 PARAMETERS |
Dutlet Air Pressure L e
= —

Engine Speed

Process Compressor-3  PARAMETERS
Outlet Air Pressure

Engine Speed

PARAMETERS
Deswr Point Termp
Ambient Temp
‘Working Hours

Name 2 : e Name Descrption
COMPI|Oubiet Aif Fressure Uiy Process Compressed-1 Ouliet Alf pressure. 3, k  — S s ENERGYCOMI_| Comnsying A Compressor 1 KW
COMPZIOUSiet Air Pressirs LSy Process Gompresser-2 Ouliet A pressiam [ ¥ a ENERGYICOMI_| CONVEYING AR COMPRESSOR 3
COMP1|Outial Alr Prassurs Uity Process Compressad-1 Ouliel Al prassurs [ | [ | ENERGYICOM2 | Comveying Alr Compressor 2 KW

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.




Nitro;n Plant

o i:-"dlg\;' o @ NewDisplay | m | we_srRvzadminisrator | @

N2 Plants

DO 2 OIS0

5

E- Wmlih 1 ] CP N2 Flow

@ 6,50 b _ SSP N2 Flow

20-04-2022 19:22:29 . 20-04-2022 20:22:29
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0 Pl Vision

(57 HTM Plant  Asset:

o
it
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HTM OFFGAS

OSIsoft

Pl Vision

@ New Display | m | ve_srRv2administrator | @

NY] HTM OFFGAS

ki M

I-l@ O ——— Htm Thermal Oil

Curl.h“sﬁn“ - - -e -s » h
Air
i

Heater 3

FIC 01
S8A-
> 10He

Customer Offigas
Release Command

Sleam
dp—

Heater 2

-13.0 mBar

Oifgas From CP

Release Conditions:
Global E-Stop

B Safety Interlock

B Bumers in Cperation

Dffgas System Ready (CP) = . T
Plant Status: Utility Department

Startup Offgas System

, Air Preheating / Steam Preheating HTI Area
e pafle Ready for Ofigas Injection

(Offgas Request for CP

Offgas Injection Flap (CP) ETP Customer
Pipe Flushing )
Offigas Burning

Post - Purge

20-04-2022 191814 20-04-2022 201814
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Utility — KPI

O5Sisoft

Pl Vision € New Display ‘ m ‘ IVC_SRV2\Administrator | (7]

ﬁj UTILITY KPI DASHBOARD

~TOTAL WATER CONSUMPTION —MAIN N2 CONSUMPTION
ﬂﬂ\ YSTD

20,000 Suee 30,000

- 1.2E+05

AINSTRUMENT AIR CONSUMPTION —SSP N2 CONSUMPTION
YSTD YSTD

1,000 ; L ! 1,500

2,500

19-04-2022 20:16:21
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Cogen — Overview
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GRID

Gnd Total Load
kW
IR VAR
Hz

50,05 Hz

[50.1 vz |
U

TOTAL ACTIVE LOAD OF ENGINES
3.896 kW

. J . TOTAL REACTIVE LOAD OF ENGINES
[0~ [ 00~ [ 00~ ] [70A]69.7~ [ 71.04] 366 kVAr
[0ov JJoov JJoov ] [219v][ET8v][319v]

| AIR COMPRESSOR 1 OPERATION HOURS 198 h || HOT WATER PUMP 1 OPERATION HOURS 15944 h |
| AIR COMPRESSOR 2 OPERATION HOURS 170 h | | HOT WATER PUMP 2 OPERATION HOURS _ 15.944 n |

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.




ENGINE 1 ENGINE 2

|
0,63 kw

i

IR

EMERGEMCY GENERATOR

(GENERATOR
0,00 kw

ENGINE TOTAL KW
3677 kw

3677 kW

EMERGENCY GEN INPUT

B1

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

INDORAMA

UPS A CUM A cun B MCC AP GO
860k 0,03 W 28,54 kW 0,08 v

-

MOZ 6 108
27863 kW B4 W 2311w

|

~

=
ot

~ TR4 MAIN
v 1 61

INDORAMA

EMERGENCY GEN

0,00 kW

MEC WP2 Camair Comp3|
179,41 kW 0,00

| Conwdir Comp?’
143 96 K 11,23 kv

TS LVC NP1
195,53 kW

LVC DMSC
3755 kw il 60,42 kW
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Boiler

O PIVISIOH 0 New Display | [ﬂ l IVC_SRV2\Adminisirator | 0

vs, Boiler El b
Boller Set Pressure = 6.0 bar Boiler Set Level © og 52 BOILER SCREEN Cutdoor Temp © 9 *C

Hﬁ - e FROM ENGINE B i:-' Department
Steam Counter © B62ton 190 kg Damper Position

— % 99 R
7 Steam Press - 6.04 bar o l CCP
| Steam Temp : 162 °C Degasser Tank Sat Temp

o i - 10 °C GCP-1
142°Cc 238 L § Iniet Temp - GCP-2

402 *C

F T il SOFT WATER
OUTLET o | —— | '

|
CUSTOMER LINE I

INLET s B
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Dashboard

KPls

Data Input
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Dashboard
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@ pashboard

Data Input
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Sukru Celik
Lead Engineer
Project Manager

Animesh Kadam
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Questions? Please remember to...

Please wait for the microphone Complete the survey!

* Navigate to this session in the mobile agenda for
the survey

 State your name and company

=2 This image W|II be replaced
Pl WORLD OStooft

PlWorld

# Download on the . GETITON
@& AppStore P> Google Play

L}
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“The secret of getting ahead is getting
started.”

Mark Twain
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This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projected in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, WhICh reflect our opinions only as of the date of this

! presentatlon . !

Th'e Company shall not be obliged to disclose any revision to these forward- looking statements to
reflect events or circumstances occurring after the date on which they are made orto reflect the
occurrence of future events.

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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® linkedin.com/company/aveva
Q @avevagroup

ABOUT AVEVA

AVEVA is a global leader in industrial software, driving digital transformation and sustainability. By
connecting the power of information and artificial intelligence with human insight, AVEVA enables
teams to use their data to unlock new value. We call this Performance Intelligence. AVEVA’s
comprehensive portfolio enables more than 20,000 industrial enterprises to engineer smarter,
operate better and drive sustainable efficiency. AVEVA supports customers through a trusted

* ecosystem that includes 5,500 partners.and 5,700 certified developers around the world. The
company is headquartered in Cambridge, UK, with over 6,500 employees and 90 offices in over 40
countries. A 1 ’

Learn more at

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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http://www.aveva.com/
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