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ARO-1 & ARO-2VRU Journey & Improvement Plan

Aszuunnuanudontngann
(Heater)

= Aro-1: Change activated carbon

= VRU resiabllity improvement : Completed
as SIL

bed, tentative on Oct20
= Aro-2 : Hire VRU specialist for

Orter | catien]  Over |m"_ [ J T tuning process contral condition,
Ty : E i - tentative Oct'20
o ase1ams (b
o oatisnr (b 02 2023
s ose19M8 b . Vel
. [ o 2018 - 2019
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»: mcl:uo I \ \
4 E;; b L] o Ve L@, & Ly
S e e L &/
[ e b 2020 2022
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4 foocerres I* ==t
™ fssesrrrn (a
: fioes N = Repair tanks internal floating reof * Aro-2 : Installation new 2 x = Aro-1: Plan installation new 2 x
= = rim seal from foam seal to Vacuum pumps (Sep'22) k ‘Vacuum pumps on Jun'23
mechanical shoe seal = Aro-2 : Change activated carbon
= Improve VRU equipment refiability bed, tentative on May'23
- Overhaul all AVIPY valve.,
- Lapping vacuum pump check valve
= Study to improve VRU efficiency
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wHun1sdauiiau CEMs. Tusaufaunnsinau-daquiau 2566 us
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1 Wi Tnauaa waiinaa 3da (UK12Au) #1215

No.| Equipment Function Location Description | ABCindic. | Manufacturer Model number Location Interval Test| Main WorkCtr

1 |2100-AT-412 |OA-R2-RF1-2100 CEMS S MRU MRU SWG 300-1 [FIRED HEATERS 2100-H1 iM GC5QMI
ANALYZER

2 |2150-AT-411 |OA-R2-RF3-2150 CEMS S MRU MRU SWG 300-1 |FIRED HEATERS 2150-H1/2 M GC5QMI
ANALYZER

3 |2200-AT-302 |OA-R2-RF3-2200 CEMS S MRU MRU SWG 300-1 [FIRED HEATERS 2200-H1/2/3/4 iM GC5QMI
ANALYZER

4 12320-AT-301 [OA-R2-AR2-2320 CEMS S MRU MRU SWG 300-1 [CHARGE HEATER 2320-H1 M GC5QMI
ANALYZER

5 [2380-AT-301 |OA-R2-AR2-2380 CEMS S MRU MRU SWG 300-1 [CHARGE & STRIP. REBOILER HEATERS 2380-H1 iM GC5QMI
ANALYZER

6 |2440-AT-301 [OA-R2-AR3-2440 CEMS S MRU MRU SWG 300-1 [TOLUENE COL. REBOILER HEATER 2440-H1 M GC5QMI
ANALYZER

7 |2440-AT-302 |OA-R2-AR3-2440 CEMS S MRU MRU SWG 300-1 [XYLENE COL. REBOILER-A HEATER 2440-H2A iM GC5QMI
ANALYZER

8 |2440-AT-303 [OA-R2-AR3-2440 CEMS S MRU MRU SWG 300-1 |XYLENE COL. REBOILER-B HEATER 2440-H2B M GC5QMI
ANALYZER

9 [2440-AT-201 |OA-R2-AR1-2440 CEMS S MRU MRU SWG 300-1 [HEAVY ARO COL REBOILE H/T H20 iM GC5QMI

ANALYZER
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ﬂ1i1\‘il!ﬁﬂQwﬂﬂ1§ﬂi’3%’?}}ﬂﬂmﬂ17‘|i’)1ﬂ1ﬁiﬂﬂﬂﬁﬂﬁi%ﬂ1ﬂﬂ1ﬂ1ﬁﬁﬁﬂi$‘ﬂﬂ CEMs uag Stack Sampling swimﬁau unimu-ﬁqmﬂu 2566

Stack Emission Rate, (g/sec) CEMs (g/sec)
COORDINATES ,
AINILAN Tqe Third Party Tag Plant
ae4 HaNIIAIHIU HaNIIAIHIU
E N
(EI1A 159911) (1.9.-31.81. 66) (1.9.-31.81. 66)
(m.) (m.) SO, NO, SO, NO, SO, NO,
1 2100-H1 735310 1411025 11.151 2.278 0.268 0.385 0.604 0.768
2 2150-H1/2 735315 1410965 3.288 1.364 0.084 0.278 0.308 0.288
3 2200-H1/2/3/4 735320 1410915 16.704 6.858 0.653 2.149 0.288 3.066
4 2320-H1 735330 1410760 3.382 1.44 0.156 0.779 3.403 1.058
5 2380-H1/2 735330 1410725 10.335 4.102 0.456 1.359 1.477 1.868
6 2440-H1 735340 1410665 11.226 2.579 0.270 0.875 3.287 1.454
7 2440-H2A 735335 1410640 19.767 4.586 0.496 2.137 1.830 3.106
8 2440-H2B 735335 1410600 19.767 4.586 0.331 1.628 0.581 2.764
9 2440-H20 735320 1410865 0.963 0.397 0.041 0.067 0.068 0.177
NI INITILUY EIA 15997U 104.29 32.38
= 2.76 9.66 11.85 14.55
(Emission Rate; g/sec) EIA UAY 155.51 33.39
AT INITIZUY EIA 15997U 9.416.73 | 2,871.07
— 238.03 834.36 1,023.49 1,257.03
(Emission Rate; kg/d) EIA UAu 13,436 2,885
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BNAIININIVANITUY Fire Heater Operation (2200-H1-H4)

(W-(A-P2-0OP)-2200-005)
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i1 Tnavoa wilnoa W-(A-P2-OP)-2200-005: Fire Heaters Operation N9 Tnavea ininea W-(A-P2-OP)-2200-005: Fire Heaters Operation
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Figure E-1—Air Preheat System Using Regenerative,
Recuperative, or Heat Pipe Air Preheater
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L4 Draft LINARANANUY Remark:  RFO : Refinery Fuel O WG : Waste gas NG : Natural Gas from PTT

RFG : Refinery Fuel Gas offg 'SAH offgas sour gas : acid gas to SRUs
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i uadedlitioandl 100 mm

YDINITIND , over-firing, N3z IN iMAUUD burner
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Gas fired burner

1ﬂﬂ®1ﬂ1ﬁﬁhuburner 910 Force draft blower
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2.Secondary burner
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- NHganullazmin Refractory tasuaaiusuas p
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UsLANENIN heater anaaaztna Afterburn 1a

helps combustion, but lowers heaters efficiency
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-Homeaiieanelum s 1ni# 14 Absolute combustion

air damper  damper 010112 915Y draft Haz excess air fo 1/
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HMANUHIN V.17

UM 31N 395 Taileanuves VRU
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N-2945-C-001-M

N-2945-EA-001-A-
N-2945-EA-001-B-
N-2945-P-022-A-V

N-2945-PCV-101
N-2945-PCV-570 |
N-2945-PLCMES1
N-2945-C-001
N-2945-FA-029-A
N-2945-FA-029-B
N-2945-FA-101
N-2945-P-054-B
N-2945-PLC MES 1
N-2945-PLC-ME51!
N-2945-STR-108
N-2945-PLC-ME51!
N-2900FD-211
N-2900-FD-212
N-2900-GD-232
N-2900-GD-233
N-2945-P-054-A
N-2945-P-054-B

N-2945-C-001-M
N-2945-EA-001-A-

N-2945-EA-001-B-
N-2945-P-022-A-M
N-2945-P-022-

N-2945-P-053-A-M
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HNANUHIN V.18

BNAIINIIAIVAN Activated Carbon el VRU

(W-(U-CM-OP)-ATF2-014)
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i Tnavea inlinea N7 Tnavea iniinoa
W-(U-CM-OP)-ATF2-014: W-(U-CM-OP)-ATF
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W-(U-CM-OP)-ATF2-014: VRU
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SECOT CO., LTD.

239 ﬂuu%llﬂa'ﬂﬁﬂ‘i%ﬂ"l lL‘il'N“lﬂ\?;l}ﬂ HJW]JN%S NFUNNA 10800

239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL : +66(0) 2959-3600 FAX : +66(0) 2959-3535 E-mail : envserv(@secot.co.th

STACK EMISSION ANALYSIS REPORT

CLIENT NAME : PTT Global Chemical Public Co., Ltd. REFERENCE NO. : 223097/Activated Carbon at ETP

Branch 5 (Aromatics 2 Plant)

SAMPLING BY : SECOT Co., Ltd. SAMPLING DATE : 02/06/2023
RECEIVED DATE : 06/06/2023 ANALYTICAL DATE  : 09-11/06/2023
REPORT DATE : 17/06/2023 SAMPLE CONDITION : Normal
STACK LOCATION : 1Ja04 Activated Carbon i ETP SITE OPERATOR - Mr. Rommadon Lemmad
SOURCE DESCRIPTION . Process
Height 2 793 m Gas Velocity : 2.8 m/s
Diameter : 0.22 m Flow rate” : 5.2 Neu.m/min
Temperature : 48.0 OC Excess Oxygen Y 208 %
Moisture : 10.9 %
ND REFERENCE
PARAMETER UNIT RESULT STANDARD
Non detectable METHOD
Benzene ppm <0.06 0.23 2 US EPA Method 18
mg/m3 <0.20 0.75 =
Toluene ppm <0.05 0.32 “ US EPA Method 18
mg/m’ <0.20 1.19 g
m,p- Xylene ppm <0.05 0.23 5 US EPA Method 18
mg/m’ <0.20 1.00 :
o- Xylene ppm <0.05 ND - US EPA Method 18
mg/l'n3 <0.20 ND -

Su,&alpom Lanthom CM;WY) ’fﬂd«]&lﬂﬁw{/ﬁ%__

(Miss Sudaporn Soonthorn) (Miss Narisa Poowasanpetch)

Analyst Technical Management Team

Remark : 1. Reported analysis refers to submitted sample only.
2. This report shall not be reproduced, except in full, without official approval.

3. - Not available.

P e e ——————,, " ———————————————— === ———> ]

F-LAB-Stack 223097/ Activated Carbon at ETP
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FrFe 3| S s o aad Ao Aaa A o o = a
U3 i Inavea niinea i (unww) @i 5 Tsses Tsmdnd 2 138 #1097 Tnavea iplinea 1109 (WMYY) 8110 5 15902 15UANE 2

a 14
a 4
finugaemnzauens o noa HavgamnIINes o oa

foU UATIAN D9 gueu 1 2566 “ o A -
. AU WNIIAN D3 Bguieu 1) 2566

1hou Y 2 ANATTIU ~ T -
Snanime 2L} Fananing BOD (mg/l) AMUINTIIU
DO
(m3/Month) (m3/Month) BOD Loading
laivfesndn 4 un.DO /fu
iy 38.4 nn.BOD /31
uNIINN 7,235.03 6.1
- UNINY 7,235.03 1.1 0.29
AUANIUT 12,110.20 6.1
S AT 12,110.20 1.0 0.48
VU 22,233.69 5.7 :
L 17.472.32 6.5 FUINIRHY 22,233.69 1.0 0.77
WBNIAY 23.246.04 59 LUHIEU 17,472.32 1.0 0.67
F— 20.238.99 62 ngEMAY 23,246.04 10 0.80
Hguieu 29,238.99 1.0 0.97




OGT

a3UU5304 COD Loading
A v Aaa a o A a o
U38% {70 Tnavea wlnea 9190 (MH1YK) @110 5 T59ez TsAnd 2
finugaavnisuens lo uea

Bou uns1an e dguiou 1l 2566

1Aou WSunaning COD (mg/l) AMNIATFIU
(m3/Month) COD Loading

Tty 230.4 nn.coD /3u

NTIAN 7,235.03 20.04 537
auAniug 12,110.20 15.00 7.27
TREY 22,233.69 41.86 32.09
SGRCH 17,472.32 29.72 19.97
nHAAY 23,246.04 15.00 12.02

g 29,238.99 27.96 27.25
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Analysis Report for PTT GC Aromatics 2 Utility & Waste Water (Unit 2930)

Sampling Data : Jan-Jun,2023

EQUALIZATION TANK (2930SN17)

Analysis Report for PTT GC Aromatics 2 Utility & Waste Water (Unit 2930)
Sampling Data : Jan-Jun,2023

Sample Point| Sampine Name | Sample ID Date Time Parameter Unit Display
(Description) (Status) Result

Equalization 2301009032 TSS ppm 23.0

2930sN17 | 9 (Completed) | 6/3an/23 [Oil & Grease | ppm 12.0
Tank

Mercury (Hg) ppb 1.7

Equalization 2302021674 TSS ppm 31.0

2930SN17 q (Completed) 13/Feb/23 | Oil & Grease ppm 7.4
Tank

Mercury (Hg) ppb <1.0

Equalization 2303020105 TSS ppm 21.0

2930SN17 | 4 (Completed) | 13/Mar/23 |Oil & Grease | _ppm 13.0
Tank

Mercury (Hg) ppb <1.0

Equalization 2304015843 TSS ppm 36.0

2930SN17 | 94 (Completed) | 10/Apr/23 [Oil & Grease | ppm 10.0
Tank

Mercury (Hg) ppb 1.4

Equalization 2305036187 TSS ppm 40.0

2930SN17 | 4 (Completed) | 22/May/23 [Oil & Grease | _ppm 16.0
Tank

Mercury (Hg) ppb 2.4

Equalization 2306007090 TSS ppm 19.0

2930SN17 q (Completed) 5/3Jun/23 | Oil & Grease ppm 15.0
Tank

Mercury (Hg) ppb 4.7

Outlet DMF (2930SN28)
Sample Point| Sampine Name | Sample ID Date Time Parameter Unit |Display Result
(Description) (Status)

2301021935 TSS ppm 2.0

Outlet DMF (Completed) 13/Jan/23 |Oil & Grease ppm 50.0
Mercury (Hg) ppb <1.0

2302016685 TSS ppm 7.0

Outlet DMF (Completed) 10/Feb/23 |Oil & Grease ppm 33.0
Mercury (Hg) ppb <1.0

2303015418 TSS ppm 28.0

Outlet DMF (Completed) 10/Mar/23 |Oil & Grease ppm 32.0
Mercury (Hg) ppb <1.0

2930SN28 2304010679 TSS ppm 14.0
Outlet DMF (Completed) 7/Apr/23 |Oil & Grease ppm 44.0
Mercury (Hg) ppb <1.0

2305019320 TSS ppm 3.0

Outlet DMF (Completed) 12/May/23 |Oil & Grease ppm 47.0
Mercury (Hg) ppb <1.0
2306014259 TSS ppm <1.0

Outlet DMF (Completed) 9/3un/23 |Oil & Grease ppm 25.0
Mercury (Hg) ppb <1.0

1/D, * 1/Week (Mon) , ** 2/Week(Mon and Fri), ***1/Y (1st Mon of April

1/D, (1/W on Wed ), (2/W on Mon,Fri )* Rev No.1 (5/7/2018 12:00:00 AM)
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Analysis Report for PTT GC Aromatics 2 Utility & Waste Water (Unit 2930) Analysis Report for PTT GC Aromatics 2 Utility & Waste Water (Unit 2930)

Sampling Data : Jan-Jun,2023 Sampling Data : Jan-Jun,2023
FINAL EFFLUENT BASIN (2930XC20)
EQUALIZATION TANK (2930SN17) Sample Point| Sampine Name | Sample ID Date Time Parameter Unit Display
Sample Point| Sampine Name | Sample ID Date Time | Parameter Unit Display (Description) (Status) Result
(Description) (Status) Result pH N 7.9
Equalization 2301009032 TSS ppm 23.0 Cob ppm 31.0
2930SN17 Tank (Completed) 6/3Jan/23 | Oil & Grease ppm 12.0 FINAL 2301014131 BOD ppm <2.0
Mercury (Hg) ppb 1.7 2930XC20 EFFLUENT (Completed) 9/Jan/23 TSS ppm 1.6
Equalization 2302021674 TSS ppm 31.0 BASIN _..1DS ppm 756.0
2930SN17 Tank (Completed) | 13/Feb/23 |OQil & Grease ppm 7.4 Oil & Grease ppm <0.5
Mercury (Hg) ppb <1.0 Mercury (Hg) ppb <1.0
Equalization 2303020105 TSS ppm 21.0 pH - 7.5
2930SN17 (Completed) | 13/Mar/23 |Oil & Grease | ppm 13.0 CoD pPM <30.0
Tank Mercury (Hg) ppb <1.0 FINAL 2302008905 BOD ppm <2.0
Equalization 2304015843 . TSS ppm 36.0 2930XC20 EF;II;;I;I:T (Completed) 6/Feb/23 11:32 ppm 75.240
2930SN17 Tank (Completed) | 10/Apr/23 |Oil & Grease ppm 10.0 . ppm :
Mercury (Hg) ppb 14 Oil & Grease ppm <0.5
Equalization | 2295036187 1SS ppm 40.0 Merc“ﬁ (H) pF_’b ;-2
2930SN17 Tank (Completed) | 22/May/23 |Oil & Grease | ppm 16.0 P :
Mereuty (Ho)] bpo 21 FINAL 2303020099 ggg o <32060
Equalization | 2306007090 __TSS ppm 19.0 2930XC20 | EFFLUENT Completed) | 13/Mar/23 TSS i <9 0
2030SN17 (Completed) | 5/3un/23 [Oil & Grease | _ppm 15.0 (Complster) /Mar/ ppm :
Tank " BASIN DS ppm 598.0
ercury (Hg) ppb 4.7 .
1/D, * 1/Week (Mon) , ** 2/Week(Mon and Fri), ***1/Y (1st Mon of April ‘ Oil & Grease ppm <0:2
Mercury (Hg) ppb <1.0
pH - 7.4
COD ppm <30.0
FINAL 2304015837 BOD ppm <2.0
2930XC20 EFFLUENT (Completed) 10/Apr/23 TSS ppm 2.4
BASIN TDS ppm 456.0
Oil & Grease ppm <0.5
Mercury (Hg) ppb <1.0
pH - 7.7
COD ppm <30.0
FINAL 2305024003 BOD ppm <2.0
2930XC20 EFFLUENT (Completed) | 15/May/23 TSS ppm 2.8
BASIN TDS ppm 406.0
Qil & Grease ppm <0.5
Mercury (Hg) ppb <1.0
pH - 8.0
COD ppm <30.0
FINAL 2306007079 BOD ppm <2.0
2930XC20 EFFLUENT (Completed) 5/Jun/23 TSS ppm 3.6
BASIN TDS ppm 646.0
Oil & Grease ppm <0.5
Mercury (Hg) ppb <0.1
1/D, * 1/Week (Mon) , ** 2/Week(Mon and Fri), ***1/Y (1st Mon of April




Analysis Report for PTT GC Aromatics 2 Utility & Waste Water (Unit 2930) Analysis Report for PTT GC Aromatics 2 Utility & Waste Water (Unit 2930)

Sampling Data : Jan-Jun, 2023 Sampling Data : Jan-Jun,2023
Outlet DMF (2930SN28)
Sample Point| Sampine Name | Sample ID Date Time Parameter Unit |Display Result M29305_N26 - - -
(Description) (Status) Sample Point| Sampine Name | Sample ID Date Time | Parameter Unit Display
(Description) (Status) Result
2301021935 TSS ppm 2.0
Outlet DMF (Completed) 13/Jan/23 (Ol & Grease ppm 50.0 2301021934 TSS ppm 5.0
Mercury (Hg) ppb <7160 2930SN26 Outlet DGF (Completed) 13-Jan-23 Oll & Grease opm 0.0
2302016685 TSS ppm .
- 2302016684 TSS m 11.0
Outlet DMF (Completed) | 10/Feb/23 [Oil & Grease | ppm 33.0 2930SN26 | Outlet DGF | | 10-Feb-23 | — PP
Mercury (Hg) ppb <1.0 (Completed) Oil & Grease ppm 82.0
2303015418 T3 ppm 28.0 2303015417 TSS 4
Outlet DMF (Completed) | 10/Mar/23 |Oil & Grease | ppm 32.0 2930SN26 | Outlet DGF | | 10-Mar-23 | — ppm 64.0
2030SN28 Mercury (Hg) ppb <10 (Completed) Oil & Grease ppm 92.0
2304010679 TSS ppm 14.0 | 2304010678 | TSS ppm 75.0
Outlet DMF (Completed) | 7/Apr/23  |Oil & Grease | _ppm 440 2930SN26 |  OutletDGF [ @ pieted) |~ AP B  e Grease m 102.0
e <L | 2305:19319 | TSS - 67 ;)
2305019320 TSS ppm 3.0 ppm .
Outlet DMF (Completed) 12/May/23 |Oil & Grease ppm 47.0 2930SN26 Outlet DGF (Completed) 12-May-23 Oil & Grease | ppm 82.0
Mercury (Hg) ppb <1.0
2306014259 TSS ppm <1.0 2030N26 | OutletDGr | 2396014258 | o oo TS ppm >4.0
Outlet DMF (Completed) 9/Jun/23 |Oil & Grease ppm 25.0 (Completed) Oil & Grease ppm 60.0
Mercury (Hg) ppb <1.0 1/D ,1/W* (Mon),2/W ** (Mon ,Fri)
1/D, (1/W on Wed ) , (2/W on Mon,Fri )* Rev No.1 (5/7/2018 12:00:00 AM)
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