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CMHP ~ Cumene Hydroperoxide
CMA - Cumyl Alcohol

CUM : Cumene (Oxygen Carrien)
PO - Propylene Oxde

€3 : Propylene

Oxidation reaction
CH CH

) F—CH +/0

PO Purification

PO Product

—_— ¢ — OOH
s CH CH
cum CMHP
Epoxidation reaction ;
OOH . CHCH=-CH: — ) Y €= OM s CHaCH-CN
[ ¥
CMHP Propylene CMA PO
Hydrogenation reaction
"

CMA CcuUM
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® Incinerator cleaning and inspection ® CEMs calibration and RATA test
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Cleaning and internal inspection Every 6 month

eGT ot e

SCR catalyst replacement Every 3 year
F-4301 (Incinerator) CEMs calibration Every 1 month

RATA test Every 1 year

SIF proof test Every 4 year
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Salt solution package
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Yunansldlieds Kw.h/month 633,651.64

32UUUUA Non-Process Wastewater (WWT RU-4301)

nsadaiasn Wudu 98% fuA 0.714
Emulsion breaker ans/Al 1,446.10
Yunansldlwiede Kw.h/month 7,575.83
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Salt solution package
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4.2 msldninegnsunednsdivszaninmlaeldvan 3 R 4.2 msldninegnsunednsdivszansnmleeldvan 3 R
1. Reduce Clarify water at RU-4302
Folusion eazdualusian Vnauhitan Prsnahiiannd 2567

1 Reduce Clarify water at RU-4302 108,419.00 o P {on/h) o)

Reduce Clarify water at RU-4302 T Cooling water blowdown 310 X- 13.75 108,419
2 Optimization of clarify water 4,860.12 4302 wlfait Salt solution vas

Incinerator train #2 wnun1sly Clarify

3 Reduce water injection at Oxidation section 1,261.60 water

Process diagram

n \a’L’m’"\ Cooling water
e PEeve, - : = 3 y blowdown 91nviie X-4302 sldadi Ue
~ “"z% i L : ? \ Srgeer 4 salt solution 984 Incinerator #2 unuN13
Clarify water daralansnsaanu3unaih
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Ty
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2. Optimization of clarify water 3. Reduce water i n at Oxidation section
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(Project Definition) (Project Definition) (Ton/hr) (Ton/yr)
Reduce Clarify water 99nm3U$u | YsuannstéuGananh Clarify water il - 4,860.12 Reduce Na2CO3 solution to annsl¥ansazans Na2co3 U 0.16 1,261.6
M5 Load down uay Load up Tugas Shutdown uag Start up Tnsms Oxidation reactor wastewater to | Oxidation reactor lngn1sAIuAy pH # b Wi ke -
Tuvaa CMSD 210 1%/hr 1y (ushsMsns load down uae load reduce High TDS wastewater D-1146 8.5-8.6 Fvanansnananislith
2%/hr up 990 19%/hr 1{u 2%/hr Demin water/ Condensate = 0.16 ¢iu Lo an an

e - - ¥ Total HTOS W, TPH L] LA
. oy - ¥ Process diagram siotalus vi3e 1,261.6 FudaTl uaramin SCM SR EOR
I e qu e ¥ > g o
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F-1190 (Thermal oxidizer)

F-4301 (Incinerator)

Incinerator

Visual inspection

Internal inspection

CEMs calibration

RATA test

Cleaning and internal inspection
SCR catalyst replacement
CEMs calibration

RATA test

SIF proof test

® Cleaning and inspection SCR catalyst
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Equipment no. PM plan description

Every 3 month
Every 4 year
Every 1 month
Every 1 year
Every 6 month
Every 3 year
Every 1 month
Every 1 year

Every 4 year
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® Visual inspection / Thermography inspection
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6.2 Msaan1sUaseRgizaunszan 6.2 M3aan1sUaseRwizaunszan

¥ 2567 lassnsfigiunsudaiass wazaansaan GHG emission sianun 25 1Asens depnlunisannisudes GHG = 15,204 tCO2/Y

Recurring Target Energy GHG Recu Target Energy GHG
Initiative L4 (Ga/yr) (tCO2e/yr) L4 (Ga/yr) (tCO2e/yr)

1 E-PO-TE  Optimize steam consumption of T-1540 by reduce reflux flow 14 Recurring Apr-24 40,780.92 2,137.66
- 5 - E-PO-TE  Optimize CO consumption at Hydrogenation reactor Recurring Jul-24 24.35
2 E-PO-TE  Optimize steam consumption of T-1340 by reduce reflux flow rate (phase 2) L4 Recurring Apr-24 17,504.73 966.65
A 3 L Control temperature TC-1505 (Inlet of TK-1150) without air-cooled HEX 4 L
3 E-PO-TE Sfed;;ﬁepower consumption K-1420 by decrease Hydrogenation Reactor 14 Recurring Jul-24 2,025.88 202.76 17 E-PO-TE operating (E-1155) for saving 11 kW electricity 4 Recurring Jul-24 218.07 21.83
18 E-PO-OP  Optimize utilities during startup (After commercial shutdown) L4 Recurring Sep-24 140.04 14.02
4 By SRy PRI ) iy THREN0 e el SEpki e 15 19  EMN-PO  Reduce electrical consumption at RU-1910B by PRV set up and tuning 14 Recurring Dec-24 6,031.21 603.62
b] E-PO-OP  Optimize power consumption of M-1150 by reduction speed L4 Recurring Apr-24 411.60 41.19 2 E-PO-OP  Save electricity by manually turning on/off lighting at CCR L4 Recurring Sep-24 86.74 8.68
6 E-PO-OP  Optimize power consumption of M-1460 by reduction speed L4 Recurring Sep-24 346.31 34.66 21 E-PO-OP  Shorten start up by reduce load up time 2% per 1hr L4 Recurring Dec-24 785.17 128.18
7 E-PO-TE /F\g]/qué)operatlng WW train#1 to optimize steam (Incinerator#1 optimization 14 Recurring Dec-24 -15,746.36 6,024.64 2 M-SL-IS I‘p’l::llmize flow transfer via P-1470AB to ACP Tank (D-5501) via batch and off- 14 Recurring Sep-24 12429 12.44
8  EPO-OP Saving electricity by reduction of P-1980AB minimum flow rate 14 Recurring Jun-24 80.40 8.05 22 INIE 0.1 S2isteam Bress eloptniza tonlDiring|ColdStanding e oncine CEp | SRS L5t
9 | EPO-OP [FI] Reduce steam T-1340 by decrease Pressure column 1L4 Recurring Dec24 968377 534.76 & | AR f/,PSC B ztea'" C“’:Pensa;'f;’;70AB D a2 Hled onciine S, 2 28050 EL0ZL
laximize flow transfer via P- to anl ia batch and off- 3
10 E-PO-OP  Save Electricity P-1590A/B by reduce circulation flow 15-FI-5901 14 Recurring Jul-24 2034 2.04 33 msirs o mee TowTansiend ( DU 4 Recurring Oct-24 34.15 342
11 E-PO-OP  Save Electricity P-1560A/B by reduce circulation flow 15-FI-5600A/B L4 Recurring Sep-24 719.11 71.97
12 E-PO-OP  Reduce BTM circulation flow at Oxidation reactor during CMSD for energy saving L4 Recurring Jun-24 410.23 41.06
13 E-MN-PO  [E-MN-PO] Tunning control IGV for air compressor K-1010/K-1020 L4 Recurring Jul-24 26,837.00 2,685.94
14 E-PO-OP  Reduce the electric usage at EXF-01A,01B,01C FAF-01A,01B,01C (Phase 3) L4 Recurring Jun-24 59.94 6.00
15 E-PO-OP  Save electricity reduce speed M-1152 75% to 50% L4 Recurring Jul-24 434.31 43.47 o @ R
O
6. N5 A 6. N5 A
° L] ° L]
)
6.2 NM15anN15UaRYNIYLITaUNTEaN \ e e . Target 2030
6.2 NM15aAN15URBENIYLTAUNTZAN GHG Reduction 20% from Yr. 2021 (262,969.16
1CO2/yr) =52,593.83 tCO2/yr
GHG reduction plan & Actual Y2024 GHG Reduction
18,000.00 25.00%
16,000 15,204.33 16,450.39
14,000 16,000.00 1520133 20.00%
12,000 = 14,000.00 20.00%
z o
10,000 Target GHG reduction = 2,646 tCO2/Y § 12,000.00 — 18.50%
e .00% o €
8 8,000 61560752510 6305110 6309522 6342437 6342437 6342437 = 10,000.00 - 15.00% 9
] 6,000 3,104.31 o . 8,502.83 13.99% ]
- 3,207.496 S 8,000.00 3
L R AR e A S | BNE BN IS | I IS E 10.95% 10.00% &
2,000 . I r 'I' = 6,000.00
©
0 I
Jan24  Feb24  Mar24  Apr24  May24  Jun24  Jul24  Aug24  Sep24  Oct24  Nov24  Dec24 © 4,000.00 5.00%
Jan-24 | Feb24 | Mar2a | Apr24 | May-24 | Jun24 | Jul-24 | Aug24 | Sep24 | Oct-24 | Nov-24 | Dec24 2,000.00
No. initiative (Plan) 2 5 3 5 1 1
No. initiative (Actual IL4) - - - 3 - 3 6 - 8 1 - 4 0.00 0.00%
- - Yr.2022 | YTD2023 = Yr.2024 Yr. 2025 Yr. 2026 Yr. 2027 Yr. 2028 Yr. 2029 Yr. 2030
GHG reduction Plan (Accumulate) - 310431 3,10431 3,247.496 6156076 6,295.110 6295110 6309.522 6342437 6342.437 6,342.437
mm— GHG reduction Actual (Accumulate) . - - 3,14550 314550  3,20061 | 6159.06 6159.06 7,00971 701312  7,013.12 1520433 B GHG Reduction (tCO2/yr) 16,450.39  8502.83  15,204.33
GHG reduction Plan (Monthly) . . 3,10431 . 14319 | 290858  139.03 - 14.41 3291 - - M %GHG Reduction 6.26% 3.23% 5.78%
GHG reduction Actual (monthly) - - 3,145.50 55.10 2,958.46 - 850.64 3.42 - 8,191.21 %Accumulate 6.26% 9.49% 15.27%
o= == o Target GHG reduction 2,646 2,646 2,646 2,646 2,646 2,646 2,646 2,646 2,646 2,646 2,646 2,646 Target (yearly) 0.79% 0.79% 0.79% 0.79% 0.79% 0.79%
GHG reduction Plan (Accumulate) mmE GHG reduction Actual (Accumulate) GHG reduction Plan (Monthly) GHG reduction Actual (monthly) = == e Target GHG reduction ——Target (Acc.) 6.26% 9.49% 10.99% 12.49% 13.99% 15.50% 17.00% 18.50% 20.00%

I GHG Reduction (tCO2/yr) I %GHG Reduction %Accumulate Target (yearly) ~ =—==Target (Acc.)

Uitannsaannaslii GHG 15,204.33 tCO2/year ul 2566 Funnniusuiildmalin 2,646 tCO2/year @ R
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7.1 MsUimsdanislessmevasansiadl tawizlsenuiinnsldwsanniiu VOCs)

MSIANSIBIU 52.3/1 A1539%11 VOCs Inventory U 2567

soc
1. ms$r@uangunsol (Fusitive) il
2. mswnlwdl (Combustion) 2.868
3. mavudeIngauntendnioa N/A
(Transportation and Marketing)
4. maniis (Flare) LR
5. flafniiu (Tanks) 13.506
6. ssuuthindudy (Wastewater N/A
treatment)

Yanuansdunidszmeannundnniia 16.499
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7.1 MsUimsdanislesswmevasansiadl tawizlsenuiidinnsldwsanniiu VOCs)
WHUIIUN159ANTS VOCs
wunvnsswineririumossiuddssmesngunnd (Fugitive) 3 2567
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riimsasod3a Fugitive mMuUydaissunsgs:ikevie (VOCs
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7.1 msuimsdanisleszimevasasiadl tawilssnuiifinisldwianniu vocs)
nsasaiansiiuvasnsBuridsamede (VOCs) Tas 1 afs augunsalsingg
1wy 282 wiuvau gunsaianaausu Taed

n5uilsEdenssaduvesansdunsdseie VOCs

Daily VOCs Walk through survey

utiinsial finsdeu au

5N ANTENTgAEMNTIY 1509 Auuandninael uazdsufunlunisasivsounay
AAIMITIBNTRsITBunIsszmengUnsaflulssaugaavngau w.a. 2555

uaugunsalvisvuadii | Swougunsalfilaiu Sruaugunsalii
#a9n29IAN1559Tu nsenLiu 73299AN15328(339)
- 15,848 1,923 13,925
e : S1uaugunsaiifldFuniseniiuliidesnsaaiansiadu
. asrsmdulszsmniu 1. qﬂns(ﬁﬁag’luqﬂﬁﬁmw@«ﬁu 2 mm%u‘ll]mnﬁuﬁuﬁwﬁmu
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Process Safety Management (PSM)

WHUSIUINNTANY Process Safety Management Uszandl 2567
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7.1 MsUimsdanislesswmevasansiadl tawizlsenuiidinnsldwsanniiu VOCs)
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*  AM99ONLUUNILUY Internal Floating roof eanu3unns waz
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sumevesasiall wazilszuudilessmelads water seal drum
A o o aa Fuwva 1 o & aa I3
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Nitrogen blanket
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Process Safety Management (PSM)
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7.2 MSUNSINNITAUUABAABNSZUIUNISHARN PSM

Process Safety Management (PSM)

N137329UTLLAU Process Safety Management (PSM)

PSM External Audit 15-17 July 2567

Summit 3I89IUHIUNIG FZUU e-PP System

PSM Internal Audit 13-15 May 2567

Summit FI8UHIUNIG FZUU e-PP System
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8.1 anazwaadeulunsinny duaunmemaluiuiviieu uas Wes uaz aanuioy

L Ao wa o &
1) aunmamAluiunufifeu : asaaiataz 4 A

Cumene Acetone

R - x . v
n352930lu 4 Hud O Rk 3 Gh
éun Oxidation Section, Epoxidation Section,

C3/PO Purification Section, Hydrogenation

laun Epoxidation Section, C3/PO Purification

Section, PO Purification Section

Section *  wansnsavineglunmueiunsgiu
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8.1 anazwaadeulunsinny duaunmemaluiuiviieu uads Wes uaz annuioy

& oo e v o g
1) aunmomAluiunufianu : asaaiataz 4 ATe

; . I
wansriaaaduduvasans Cumene, Acetone, Propylene Oxide wag Total VOCs luiiuiiujifiau

3w 6 dandl laun

¢ Oxidation Section

® Epoxidation Section

® (C3/PO Purification Section
® Hydrogenation Section

® PO Purification Section

® Tank Farm
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8.1 anazwaadeulunsinny duaunmemaluiuiviieu uas Wes uaz anuioy

L Ao wa o &
1) aunmamAluiunufifenu : asaaiataz 4 A

d159uUn3gszmesIn (Total VOCs)
o asandalu 3 iuil *  #9993nUTaM Tank yard 4 30

Propylene Oxide

Aun Epoxidation Section, C3/PO Purification °  Lifinasianasgiuiiue
Section, PO Purification Section

°  wansnsadneglunaeiinnsgiu i e

Progyiane Cuids




8. AUUABANYUALHUNTNVDIN] 8. AUUADANUUALEUATNVDINTINIY

o ¥ o o o & o
8.1 anazwaadeulunsinny duaunmemaluiuivinieu uas @es uaz aauioy 8.1 anazwaadeulunsinny duaunmemaluiuiviieu uads Wes uaz annuioy
a o o o g ; . o . o o g
2) AUATMINIALUUANAIYAAR : AFI9IATAZ 2 AFY - fimmia | win | svein | oo 3) AMULYNYDILEEIN : A5299AUaE 1 ASY
e PropyenaCuce | pem MO 20 e o a o 3 | 2
*  aninUiinaasinsidusenlen (Propylene Oxide) [ et | e = ®  AUUNITNTININTLAIN 1UT 30-31 NINAIAN kA 1-2 daial 2567
v 2 undin | PomieaOun | rem
S s v el = » .
ua8u & [ Popwacucn | pom = Y8M5930 Nuii/aans2930 ” ” nsandunislugailisiunasiuinsgiu
tuit 7 77 .
Bpm
= ANy 1,037 1,037 -
'°° 59 1,114 1,114 -
0
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3 5
4 % E = — 5
2 : ] 3
) H i i i
# H H : 3
B Fwu

LEETN) uade 88 LT uadle et LEETA

= Progyiene Crige ——— Sua. Progylene Cuide = 100 ppm
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7 733999915 (Fecal occult blood) oW1 human haemoglobin Nnnau o . . o L
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(0] 318M3 naua Program 1 Program 2 Program 3 Program 4 Program 5

24 t.t, muconic acid Lﬁﬂw1ﬁ1i Benzene luilaranie SEGs
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31 2,5 Hexanedione 1uﬂﬁﬁ135!ﬁ8ﬁ1 Hexane SEGs

32 |Methanol Tuileraniz SEGs

33 acetone in urin SEGs

34 phenol in urine SEGs

35 Anti-HAV IgM G-OA-OP, L4

36 ?137999913¢ (Stool examination) o

37 mnmémmmﬁﬁu fuse ¥adull (HBs Ag, Anti-HBs, Anti-HBc) ET .

CRACKER
il
Program:

1 samsasaiall
2 ansananualy
3 sumIesiaauiadudas (unduaina)

4 ;ansasamuiadedog (eu EIA)

duq..
1 amsudsnadalnd TutAu 3-7 Junnsuna
2 s1avnunanylitAu 45 Ju duu w@s-aviaed




57UM5AFUNN Fusuwiinouilfiideuluiliuinisudaustin PTTGC

OLE OLE POL #1 POL # 2 lab lab Share
Al ERTTe ] el specificrisk | ReF-aro | (B1(0-PL, O-UT, O-PP, | (I-4 (o- | ET Cracker |pitgcll&pttge12 | pye GRN 1AB Manatance EOB lab center | innovation e gmpe (r:‘:::n Lope New | LLPPE P(lrr?tpf P(I:r?tPZE LABGCS | e new | ppeL | Service SEO SCF,
u Q-SH-01)0P3-Q-SH- p2),0-MN) new office services new (ToL) (ToL) (EOP,TOL) NEW GC11 NEW NEW NEW PTTGC11 NEW NEW
02,,0-MN ) NEW New Gc2 NEW
program n15a333 A B C D E F G H I J K L M N [o] P Q U [R/lab] R S \' X Y
s1an1505231 1l
e
1 |@s23s19muvirliTauuwne (Physical Examination) "":":::L:”a . . . . . . . . . . . . . . . . . . . . . . . .
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