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3.1.2 @A Support uazazunssnatfly Column T-791

3.1.3  dWavihudauaun 8" Aesdwuy T-791

a

3.1.4 e Ceramic ball N lfugreann1antiuilau 8" fduuw (Upper hard hole)

3.1.5 deandiulauauin 8” fnusnelnasiesssinsrdaansgadulsaningluioeansn
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l(@ a1J1iAn1s : 15 Unload/Load asgedurlsan i T-791

nafianans : 4-B1-010 | wih 3 aas 4

‘Lﬁwﬂu : Production Engineer :_J.wu'mu : -

é‘aqﬂﬁ : Production AM.
nafiufila 2.0

WHUNIIIEAZLBEA

Ve b '_I.
g F o /
Platny | !//

&

> oy
- _—
— =
AP Frinas
= By s

- as
FUNNAUNY : 24.07.15

o Ll '::-I:' o 2. 'L'ﬂ:l.

S T

A T T Y,
= R ey
F L=
Bt
-~ N

1
[ _1[.,‘ e
o i LT ..:,J
'-..,.. Frrn.-r'-\.-"-ﬁ"'l i."--l-"!-___,n'
| '-Lt.-nu---*- o

e e

= ey
r_: r'ﬁ';\.ﬁ.i
o - i
Fowtin *
= e

/T, oo
P i

2 T
o s il 7
ot T

™
TR P S Nty Fﬁ'\-":.l
i
X ML e dadend
A - = S I |

[(@ a11iAn"s : 115 Unload/Load asgaduilsen 1 T-791

\nafianans :4-B1-010 | wih 4 2as 4 T]

:;I.'l.“llilu : Production Engineer :.J.WIJVI'J\J : - é"ﬂh}ﬁﬁ : Production AM.
waanufily 2.0

s
FuntAulg : 24.07.15

v
o

3.2 N3 Load ansgadutlsanlvaiidn T-791 §33nnensil -

3.2.1
3.2.2

3.2.3
3.2.4

3.2.6
3.2.7

3.2.8
3.29

3.2.10

Wandulauw 20" fuanesagy

Load ceramic ball 211a % 1 T-791 szunns 0.12 M3mmfu Load 2141m 1/4 Ceramic
ball 1 T-791 Uszannu 0.07 M°

Tpntiulauaunn 20 uae 8" 1uanaaes Column T-791 InediaauAeulseMilusl

Waniulauauwia 20" Lazauia 4” ALY T-791

|
| Internal 6 : 0.760 m [

Balls %

CMG171, 2.1 m*

Balls

Balls %

Load ansgadinlsananniuulaglisentnansqadinlsan Taedasszinsyielailiidmenn
adllu Column T-791 duruansgeduilsenuazinliifnarsgaduilseni@eame

Load ansgaduilsentszann 2.1 M sideidieligelszann 4.7 was

W&991n Load 1/4” Ceramic ball finlilaunszaiia Column T-791ud9 (mﬁmf':ﬂmumiﬂm
Support uazazunse) WA Support kazAZUNS

Hantiulau 20" uaz 4” Fuvulaglddziiusialg

Test leak vnazilnemagauiinanusy 3o Kglem® szanns 30 wiitngfaglulnsiau fwu
iaﬂ?fs‘lﬁﬁqmiqmaﬂ%ﬁauﬁﬁLﬁumﬁfumau&iﬂﬂ

. . .
naganda 3.2.9 uRalii Purge fael Propylene Aanusis 5 Kg/em” il Flare siavinm 3 A5q L




AANUIN N-60
szilpumsufundiusunsalitlnegu
wagladaluirngluszuy



St

B AAL Parp e s

381U{1i6eu : Plant Power Failure Emergency Shutdown
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win 1 2a9 7

ey : Unit Supervisor

{unIU : Process Engineer

#auié : DM, Oper PP3&4

urlunfort 1

[ [ [
Juidifoduld : 30.11.21
Uszidnsunla
uAla sansuAly Fuitiiodu
& o '
AN U
1 New document 30.11.21

Iz

P oAl Pop e s

381U§1i6eu : Plant Power Failure Emergency Shutdown

wafanans 4-B4-026

win 2 1a9 7

ey : Unit Supervisor

=]

B{unIU : Process Engineer
]

#{ausid : DM, Oper PP384
[

urlundodd 1

1.0 jaailszava

watdifluwuimelunsufisdmsunsddlidunazlifdluiaalussuy

2.0 aaiuan

3.0 1anan5a1vae

4-B0-044 Plant air support between PP1, PP2, PP3
4-B4-024 MZCR emergency CO injection

4.0 @grideny

5.0 UNUNULT anuSuRazau

PP

6.0 38ufiicieu

6.1 nsdilWihdurionua 4 plant
1. ia'lWédu C-4250 shutdown (1542301 activated)

2o

2. Wilfiidenuaiia 4-B4-024 (MZCR emergency CO injection)

Juditodula : 30.11.21

3. C-4061 agugasyuy air uarazlaain line 3 aseldd air ‘Liwa W line up air a1n line 1 vi3a

line 2 119 line 4 Tusewinevilal buffer tank an supply 7 plant Taatvilfiigaugsia 4-BO-
044 (Plant air support between PP1, PP2, PP3)

6.2 asagau R-4200
. 1S42001, 1542002, 1S42003, 1542004 (Activated)
. Stroke pump P-4110A/B and P-4120A/B = 0%

0 N oo 01 A W N =

. Catalyst PV42004 close

. A-4200 stop

. Oil flush HvV42001, HV42002 open

. Pressure Tu R-4200 anav

. vinAsila B/V 121 - aan R-3200 )

. afszurWinduanlelivinans reset interlock wag flush szuu
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win 3 129 7

ey : Unit Supervisor

{unIU : Process Engineer

#ausié : DM, Oper PP384

urlunfort 1
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381U§1i6eu : Plant Power Failure Emergency Shutdown

wafanans 4-B4-026

win 4 2a9 7

ey : Unit Supervisor

B{unIU : Process Engineer

#{ausid : DM, Oper PP384

urlandord 1

[ [ [ ] ] [
Juidifoduld : 30.11.21 Juddifodule : 30.11.21
6.3 asadau R4210 15. vinnsila valve liquid Propylene FC42421A/B, LC42403 uay FC42422 (1la) P-4240A/B
1. 1542101 (activated) stop

16. vihnsila valve liquid Wit barrier (FC42303, FC42304) nséi Bimodal
17. vihnsila valve (FV42409A/B) steam ii2in E4242 161 Tower T4240
18. I1S42601, 1S42602 (activate) CO injection

19. as1adau valve s CO HV42603, HV42606A-H vinorunnea

20. i&9ina temp profile Downer (T142305,6,7,8 A-D, bottom (TI42309A/B) way Riser
(T142301) atihvsiatiiavuazndi polymers atilu reactor wagdn temp gounaiAiu 100 °C
Fuilusiaevinns inject CO wiuAanyalfAzen

. P-4210 stop

. AsIaFau Atmer FV42107 close

. a5y3dau HV43101 bottom R4210 asiila dump ‘11l BDL
. wdeannifu 60 Sunt HV42311 azagidunisila

. wdoannifu 30 Sunit FV42103 (Cs- 1 feed 11l inline mixer) uag FV42101 (C5 14 flush 'l
f9 P4210) avagisinumioila uay Hy FV42108 avatgisnumisila

7. PV42101 fla WitAdy interlock

o U A W N

21. vinmsidla vent pressure Tu R4230 Taenila PV42307 iilaaaanuduadatonaiiiaumnda

8. Pressure Tu R-4210 anav 0 barg ilasAunns condense Lilu liquid wav Propylene Tuszuu
9. vihnsila B/V 12 - aan R-3200 vivnua 22. tuszwinedd C4250 namag Wivinnsdauanszun R4230 aanann T4341, T4240 viudt

10. Wagszuuividhnduanlalivinans reset interlock was purge ssuu 23. Wivinnsaamaii JW Aldide E4230 (TV42311A/B OP= 5 %)

24. Wivinnsifla vent pressure 7 T4241, T4240 = 0 barg (T4241 & T4240 snansatfiu
Propylene 13luszuu'ldnaulslyiqi Flare Usenaudunns vent)

25. anadauszaulu R4230 (LI142301A/B/C)

6.4 asyadau R4230
1. IS32301 (activated)

2. C-4250 stop 26. D4330 Propylene feed tank Tvivinnsila valve inlet Woviaa wagvinnisudonne PDH wivin
3. @5a&ay valve discharge HV42303A/B/C atisinuniisila A5 balance monomer
4. a1adau valve FV42201A/B/C (H; feed 117 R4230) agisumiotla 27. vinnsna start interlock (IS40110 Polymerization connection shut off) 1iadia monomer
5. asIadaU valve FV42202A/B (C; feed 11l7 R4230) agjvisinumistla nsdliin&n Terpo, Raco 28. iagsvuuvih aduanlalvivinns reset interlock uag purge svuu sae N,
w3a Heco
6. asaday valve FV42204 (Cq feed 1l R4230) adisnunisila nsdlndn Terpo 6.5 vinmsasiadau szuu downstream polymer degassing, steaming, drying
7. asadau valve FV42205 (Cq feed 11 R4230) agiisnuniiolla nsdin&n Terpo Hexene 1. F3310
8. @sadau valve HV42206 (Fresh Cs 7 feed ‘s Barrier wag Downer flushing) agjii - emamay interlock 7 activate (1543101, 1543102, 1S43103)
funieila - aadau valve FC43106 fla
9. asdaday valve Atmer 7 feed "l suction uas C4250 (FV42330), Downcomer flushing - msra¥au C4320A/B stop

(FV42331), FV42336 uag discharge R4230 (FV42335) agilsnumiioila

10. asyaday valve FV42310, HV42321 (R4230 discharge flushing gas) agﬁsithuuoﬂm
uavann delay time 60 — 120 Junii

- 1i1n1saa pressure F4310 aaav = 0 barg

- amadauszdulu F4310 (LI43101, LI43102) (nsdifiszduaoiaazlvivinnisia CO ia

‘ naadfaseniussuy)
11. a1adau valve FV42414, FV42424 (G5 annls T4240) agiisiunisila
- aa&ay temp analu F4310

- @sa&ay valve HV43109 e annifurvinas manual fla PDV42315, Pv43103

- vinnsila valve LV43101, PV43105

12. asaxau valve FV42203 (fresh Cs 117 R4230) agiisinunistla
13. asadau valve FV42402A/B (HC ann E4244 i1 BD) aglsinumisila

14. as1aday valve FV42423 (Propylene an T4240 117 T4430) agisumiotln L . » _
- agsruy TWvhnduunlalvivinnns reset interlock uag clear polymers & purge seuu
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=]

{unIU : Process Engineer

=]
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[

urlunfort 1

2. F4340

- @msyaday interlock 1 activate (IS43403, 1S43404)

AT AU valve LV43401 1l
n53a&ay C4360 stop

1innsaa pressure F4340 aaav = 0 barg

adasauseaulu F4340 (LI143401, L143402, L143403)

as3aday temp aalu F4340

n53aaL valve HV43405 ifla annifuvinnns manual fla PV43406

vinnsila valve LV43401, PV43401

Fudiodule : 30.11.21

wiagszuuWvhaduanlevvinnis reset interlock uag clear polymers & purge s¥uu

3. D-4501
asaday interlock 1 activate (IS45001, 1S45003, 1S45005, 1S45006, 1S45009)

n53a&au A4501, P4501 stop
n53adau C4510 stop

vinn1saa pressure D4501 anay = 0 barg (1ila PV45007)
aadauseauly D4501 (L145001, L145002, L145006)

asdaday temp analu D4501

A58 valve steam FV45001, FV45002 wag SC TV45004, TV45005 (ila)

vinnstle PV45001, LV45001

asaadau N, HV45001 to D4501 iila uifa pressure low

wianszuuWinduanlelwvinans reset interlock wag clear polymers

4. D-4520
- @51aday interlock 7 activate (IS45208, 1545211)

asdaday C4520A/B stop

nsaday RF4520A/B, P4520A/B Stop

aadauszaulu D4520 (L145201, L145202)

vinnstle steam TV45204
vinnstla valve FV45209
vinastle PV45206, LV45201

Lﬁafjizuu"l,wﬂmﬁumim”‘i,ﬁmmi reset interlock wag clear polymers

Iz
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381U§1i6eu : Plant Power Failure Emergency Shutdown

wafanans 4-B4-026

Wi 6 uag 7

ey : Unit Supervisor

=]

B{unIU : Process Engineer

=]

#{ausid : DM, Oper PP384
[

urlundodd 1

- fauvinAsane polymers Tvildussuu transport duninau

Juditodula : 30.11.21

. Pellet area

- @sadau interlock 7 activate

- @5yadau RF4801A/B/C stop

- a9adausyaulu D4802A/B, D4803

- m533&au RF4800, RF4801A/B stop

- @3aday pressure Tusyuy transport (P148011)

- f533&au RF4810, EX4890, lube oil stop

- asnaay feeder Woviua stop

- asagau PW P-4890A/B, CCW P4895A/B stop

- asadauseuy transfer pellet to silo D4901A-D stop
- vinAsuania chamber Tasnts manual Avtneu

- a7aausyuy RTO Nfimnufiadndvialai

- agszurivihnduanlelivinans recheck interlock & PLC

- vinng start blower clear line Tusyuu transfer to silo D4901A-D

6.6 Loss utility supply

1.

1A
- a5agau C4061 stop

- @saxau pressure line IA & PA #lafuluszun win'lailvivinnnsitlaann air buffer D4620

1o (Aseldd PP 1, 2, 3 Lianunsa support ‘l6)

- ¢ loss "Lifl IA Tvivinms isolate szuu deluge ihduiwaslinau aunnagaansagsyy
AauIle

- vhuvinns reset interlock Wanua nsdidlifananamwsizislianinsa control szu'lel
- ivinnsasyadavseuy air fail close — open Aagvingru uazanansa isolate ‘Lot
- vinns5 isolate szuw catalyst D4140A/B

- vinAnsasIadau valve air fail open LGP tank D4690 1vivinn1s e B/V 13inau

. Refrigerated water (PK4610)

- a5agau P4610A/B stop
- asadau C4610 stop

- asadau temp i lussnwindundalai
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[ [ [

6.7

Fudiodule : 30.11.21

- @37aday steam jacket szuu RW Nilaat

. N2 supply

- asagau flow Nz incoming

- m9I3FaU pressure N, incoming

. HP steam, MP steam, LP steam

- a533&ay flow steam incoming

- @5IAFAU pressure steam incoming

. UPS

- syuulvlviharsaeviladdu DCS aglaonule 3 daTae waiu aafonuaazdubisnunsagle
- ¥4 reset interlock
- Wivihnnsuidhseds Ground flare avlianunsag lalvivinnns operate annaauanunuy

- dlaszuy UPS aguanlvivinasasaaay svuu DCS Weuue iwseszuuag fail

WasnuisatnszuutwihaduAunnla i restart svuuiiia clear downstream

vinns restart sguu cooling water P4040A/B/C
vinns restart seuy jacket water P4640A/B/C

1
2
3. vinns restart ssuy air compressor C4061
4.
5
6

vinns restart seuu refrigerated water P4610A/B & PK4610

. ¥inns restart szuy transport PK4801A or B

. vinAs restart C4520A/B, P4520A/B wiavinlvszuudomsanuwvivsialyl waziduga flake

a1n Dryer 'li7i D4802A/B (nsehazaslvinmiazau HC luszuusiailasdulailvivaa i
Pellet)

. Wisuvinasene flake ann D4520 av'ldviszuy transport aunuauaatla LV45201

. Steamer 1%ivin pressure siaa N, usiflaasliil dryer Anafoiiaginaunsadauasls

wia'li drane'lelvivinns start A4501 wag clear polymers aunua

. F4340, F4310 ivin pressure 6e Ny uag flush adunvi Steamer anuanduiia empty seuu

Wlsnnvign

10. wfla clear nuauaIlvvineu step S/D inspection sia'l

7.0 aaanudn
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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |[Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Crifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-003-65 26 Jul 22 25 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,) 3383
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P967 12 Aug 22 11 Aug 23 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 [Mass Flow Meter Ethylene Alicat Scientific, Inc. MB-5SCCM-D/5M Miracle International 1.202210260-002 5 Nov 22 4 Nov 23 -
Propylene 71015 Technology Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22P1168 5 Apr 22 4 Apr 23 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Ethylene
Propylene
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H768 5 Apr 22 4 Apr 23 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Ethylene
Propylene
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 23062022 23 Jun 22 22 Jun 23 -
1191503036
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a42i UAE Consultant Co.,Ltd. 19102022 19 Oct 22 18 Oct 23 -
1191503038
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 10102022 10 Oct 22 9 Oct 23 -
1201497725
9 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 10102022 10 Oct 22 9 Oct 23 -
1201778110
10 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3| 21 Jun 21 21 Jun 24 -

2015PSIG




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |[Due date of| Remark
No. Calibration | Calibration
Ambient
11 |Wind Speed/Wind Direction WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 275/22 2 Aug 22 1 Aug 23 -
20040002
12 |Wind Speed/Wind Direction WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 262/22 12 Jul 22 11 Jul 23 -
20080022
13 |Wind Speed/Wind Direction WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 276/22 2 Aug 22 1 Aug 23 -
20080020
13 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Scarlet Tech Ltd. 14092022 14 Sep 22 13 Sep 23 -
2205DT0113
14 [Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 22-ACT-370 8 Jun 22 7 Jun 23 -
(Acoustic Calibrator) 6457 Co.,Ltd.
15 |Sound Level Meter Laeq 24 hourss Lamax Lasor Ladn Larson Davis LxT2 Sithiporn Associates Co., Ltd. ACL22081 25 Jan 22 24 Jan 24 -
0005286
16 |Sound Level Meter Leq 2¢ hours Lamaxs Lagor Ladn Larson Davis LxT2 Sithiporn Associates Co., Ltd. ACL22082 26 Jan 22 25 Jan 24 -
0005289
17 [Sound Level Meter Leq 24 hours Lamaxo Lagor Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-103 11 Feb 22 10 Feb 24 -
0005402 Co.,Ltd.
18 |Sound Level Meter Lpeq 24 hours Lamase Lagor Ladn Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003087 11 Mar 22 10 Mar 24 -
0006691
19 |Sound Level Meter Lseq 24 hours Lamase Lagor Ladn Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003094 11 Mar 22 10 Mar 24 -
0006692
20 |Sound Level Meter Laeq 24 hourss Lamax Lasor Ladn Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022002973 9 Mar 22 8 Mar 24 -

0006693




List of Instruments Certification for Water Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |[Due date of| Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH279 28 Feb 23 27 Feb 24 -
HA9MO00438 (Thailand-Japan)




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |[Due date of| Remark
No. Calibration | Calibration
Workplace

1 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 23-ACT-111 27 Jun 23 26 Jun 24 -
(Acoustic Calibrator) 73249 Co.,Ltd.

2 |Noise Dosimeter Noise Dosimeter Svantek SV 10415 Innovative Instrument 22-ACT-533 22 Aug 22 21 Aug 23 -
67628 Co.,Ltd.

3 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 22-ACT-534 22 Aug 22 21 Aug 23 -
67629 Co.,Ltd.

4 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-013 25 Jan 23 24 Jan 24 -
91925 Co.,Ltd.

5 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-127 25 May 23 24 May 24 -
110830 Co. Ltd.

6 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 22-ACT-306 11 May 22 10 May 23 -
110833 Co.,Ltd.

7 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 22-ACT-307 11 May 22 10 May 23 -
117688 Co.,Ltd.

8 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 22-ACT-308 11 May 22 10 May 23 -
117689 Co. Ltd.

9 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 22-ACT-309 11 May 22 10 May 23 -
117690 Co.,Ltd.

10 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 22-ACT-310 11 May 22 10 May 23 -
117693 Co.,Ltd.

11 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 22-ACT-312 11 May 22 10 May 23 -

117696

Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification | Date of [Due date of|] Remark
No. Calibration | Calibration
Workplace
12 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 22-ACT-313 11 May 22 12 May 23
117721 Co.,Ltd.
13 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 22-ACT-314 11 May 22 10 May 23 -
117730 Co.,Ltd.
14 |Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 22-TPM-303 26 Jul 22 25 Jul 23 -
TPQ020022 Co.,Ltd.
15 |Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 23-AFM-082 23 Mar 23 22 Mar 24 -
41461214007 Co.,Ltd.
16 |Aneroid Barometer Total Dust Barigo, Germany - Technology Promotion Association 22P2729 22 Jul 22 21 Jul 23 -
Respirable Dust (Thailand-Japan)
Propylene
Ethylene
Butene-1
Hexene-1
17 |Digital Thermo - Hygrometer Total Dust Testo, Germany 608-H1 Technology Promotion Association 22H1987 27 Sep 22 26 Sep 23 -
Respirable Dust 34837413 (Thailand-Japan)

Propylene
Ethylene
Butene-1

Hexene-1
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Calibration Certificate

Certificate Number 2022002973

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number ~ LxT2 Procedure Number ~ D0001.8378

Serial Number 0006693 Technician Jacob Cannon
Test Results Pass Calibration Date 9 Mar 2022
Calibration Due
iti ti As Manufactured

Initial Condition lanufacture« Temperature 23.73 °C +0.25°C

Description SoundTrack LxT Class 2 Humidity 495 %RH +2.0%RH
Class 2 Sound Level Meter Static Pressure 85.37 kPa +0.13kPa
Firmware Revision: 2.404

Evaluation Method Tested electrically using Larson Davis PRMLXT2C S/N 071562 and a 12.0 pF capacitor to simulate

microphone capacitance. Data reported in dB re 20 uPa assuming a microphone sensitivity of 50.0
mV/Pa.

Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384:

Compliance Standards

ANSI $1.4-2014 Class 2
ANSI S1.4 (R2006) Type 2
ANSI $1.25 (R2007)

ANSI $1.43 (R2007) Type 2
ANSI $1.11 (R2009) Class 2

IEC 60651:2001 Type 2
IEC 60804:2000 Type 2
IEC 61252:2002

IEC 61672:2013 Class 2
IEC 61260:2001 Class 2

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to_the Interational System of Units (S1)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a § in the uncertainties column do not fall within this laboratory's
scope of accreditation.

The quality system is registered to ISO 9001:2015.
This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to

complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the ion of L inty in (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5,2019-09-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

LARSON DAVIS - A PCB PIEZOTRONICS DIV.

1681 West 820 North T 'unm DAVIS
Provo, UT 84601, United States b ik .R!

716-684-0001 HiyEne v
ienanslaeauey

(R L e ]

= g

Certificate Number 2022002973

Standards Used
Description CalDate  CalDue Cal Standard
Hart Scientific 2626-H Temperature Probe 2021-02-04  2022-08-04 006767
SRS DS360 Ulira Low Distortion Generator 2022-01-03  2023-01-03 007118

S LARSON DAVIS

enansluAIugu

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North
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Certificate Number 2022002973 Certificate Number 2022002973

Z-weight Filter Response A-weighted Broadband Log Linearity: 8,000.00 Hz

10 6.0 1.0
08 08
06 4.0 06
04 — 04
E 02 20 § g 02
E 0.0 - x - - - A ¥ 00 g g ;: " W W W W % § § W
g 02 - w
I - - 208 04
FR s 08
“40g 08
08 & 0
10 0 100 200 500 700 a0 00 1500 1500
1 10 100 1000 10000 100000 Level Injected [dB]
Frequency [Hz] M OEmor  —— Lower Limit —— Upper Limt
e NoMminal W Deviation  —— Lower Limit —— Upper Limit Broadband level linearity performed according to IEC 61672-3:2013 16 and ANS| S1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013
Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI §1.4-2014 Part 3: 13 for compliance to 5.6. IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI $1.4 (R2006) 6.9. ANSI $1.4-2014 Part 1: 5.6, ANSI $1.43 (R2007) 6.2
IEC 81672.4:2013 5 IEG 60651:2001 .1 an 5.2 [EC 608042000 5 ANSI 1,4:1983 (R2006) 5.1 n 5.2, AN $1.4:2014 Part : 55 Level [dB] Error[dB]  Lower limit [dB] Upper limit [dB] Umn:‘i:l:y“::;‘} Result
Frequency [Hz] TestResult [dB]  Deviation [dB]  Lower limit [dB]  Upper limit [dB] | ﬂ:‘:;';:;‘]' Result 36.00 0.60 070 070 0.16 Pass
6.31 0.35 0.35 EXT] 0.33 015 Pass 87.00 044 070 070 0.16 Pass
63.10 0.06 0.06 0.30 0.30 015 Pass 38.00 037 070 070 0.16 Pass
125.89 0.05 -0.05 -0.30 0.30 0.15 Pass 39.00 0.26 -0.70 0.70 0.16 Pass
251.19 0.05 0.05 0.30 0.30 0.15 Pass 40.00 0.28 -0.70 0.70 0.16 Pass
501.19 0.03 -0.03 -0.30 0.30 015 Pass 41.00 0.19 -0.70 0.70 0.16 Pass
1,000.00 0.00 0.00 0.30 0.30 0.15 Pass 42.00 0.1 -0.70 0.70 0.16 Pass
1,995.26 -0.02 -0.02 -0.30 0.30 015 Pass 43.00 0.08 0.70 070 0.17 Pass
3,981.07 0.01 0.01 0.30 0.30 0.15 Pass 44.00 0.10 -0.70 0.70 0.17 Pass
7,943.28 004 004 0.30 0.30 015 Pass 45.00 0.05 070 070 0.16 Pass
15,848.93 0.07 0.07 0.42 0.32 0.15 Pass 46.00 0.02 -0.70 0.70 0.16 Pass
19,952.62 0.35 0.35 091 0.41 015 Pass 47.00 -0.01 -0.70 070 0.16 Pass
— End of measurement results— 48.00 0.00 -0.70 070 0.16 Pass
49.00 003 070 070 0.16 Pass
54,00 0.04 0.70 0.70 0.16 Pass
59.00 0.04 070 070 0.16 Pass
64.00 0.04 070 0.70 0.16 Pass
69.00 0.04 070 0.70 0.16 Pass
74.00 0.05 -0.70 0.70 0.16 Pass
79.00 0.05 0.70 0.70 0.16 Pass
84.00 0.04 -0.70 0.70 0.16 Pass
89.00 0.04 0.70 0.70 0.16 Pass
94.00 0.04 -0.70 0.70 0.16 Pass
99.00 0.01 0.70 0.70 0.15 Pass
104.00 0.01 070 070 0.15 Pass
109.00 001 070 0.70 0.15 Pass
114.00 0.00 0.70 070 0.15 Pass
119.00 0.00 070 0.70 0.15 Pass
124.00 0.01 0.70 070 0.15 Pass
129.00 001 070 0.70 0.15 Pass
134.00 0.01 0.70 0.70 0.15 Pass
136.00 001 070 0.70 015 Pass
137.00 0.00 0.70 0.70 0.15 Pass
138.00 0.00 070 0.70 0.15 Pass
- End of measurement results--
L'ARSON DAVIS - A PCB PIEZOTRONICS DIV. L'ARSON DAVIS - A PCB PIEZOTRONICS DIV.

1681 West 820 North T 'Lﬁﬂﬁ-ﬂ" EA‘”S 1681 West 820 North T 'Lﬁﬂﬁ-ﬂ" EA‘”S
Provo, UT 84601, United States e mih .‘- 3 Provo, UT 84601, United States [T ... !l

716-684-0001 716-684-0001
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Certificate Number 2022002973 Certificate Number 2022002973
Peak Rise Time Broadband Noise Floor
Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI $1.4:1983 (R2006) 8.4.4 Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI $1.4-2014 Part 3: 11.2
Amplitude [dB] Duration [us] Test Result [dB]  Lower limit [dB]  Upper limit [dB] Eaanide Result Mensurement Test Result [dB] Upper limit [dB] Result
Uncertainty [dB]

136.95 40 Negative Pulse 135.01 133.52 135.52 0.15 Pass A-weight Noise Floor 27.08 36.00 Pass

Positive Pulse 134.99 133.51 135.51 0.15 Pass C-weight Noise Floor 26.90 35.00 Pass

30  Negative Pulse 134.07 133.52 135.52 0.15 Pass Z-weight Noise Floor 32.76 39.00 Pass
Positive Pulse 134.07 133.51 135.51 0.15 Pass

— End of measurement results— - End of measurement results—

Positive Pulse Crest Factor Total Harmonic Distortion
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit Measured using 1/3-Octave filters
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI §1.4:1983 (R2006) 8.4.2 Measurement TestResult [dB]  LowerLimit[dB]  Upper Limit [dB] Ununﬁ:}:;-;:: Result
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result 10 Hz Signal 135.53 13415 135.75 015 Pass
135.95 3 OVLD +1.00 015% Pass THD -67.24 -58.00 0.01% Pass
5 OVLD +1.00 0.15% Pass THD+N -63.03 -58.00 0.01% Pass
125.95 3 -0.13 +1.00 0.15% Pass -- End of measurement results--
5 -0.15 £1.00 0161 Pass
115.95 3 -0.14 +1.00 0.15% Pass
5 -0.14 +1.00 0151 Pass
105.95 3 -0.15 +1.00 0151 Pass
5 -0.14 +1.00 0151 Pass
-- End of measurement results--
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI §1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
135.95 3 OVLD +1.00 0.15% Pass
5 OVLD +1.00 0151 Pass
125.95 3 -0.13 +1.00 0.15% Pass
5 -0.11 +1.00 0.15% Pass
115.95 3 -0.13 +1.00 015t Pass
5 -0.13 +1.00 0151 Pass
105.95 3 0.14 +1.00 0.15% Pass
5 -0.13 +1.00 0.15% Pass
~ End of measurement results—
Gain
Gain measured according o IEC 61672-3:2013 17.3 and 17.4 and ANSI §1.4-2014 Part 3: 17.3 and 17.4
Expanded
imi i Result
Measurement TestResult [dB]  Lower limit [dB]  Upper limit [dB] o5 esul
0 dB Gain 93.96 93.92 94.12 0.15 Pass
0 dB Gain, Linearity 40.29 39.42 40.82 0.16 Pass
OBA Low Range 94.02 93.92 94.12 0.15 Pass
OBA Normal Range 94.02 93.20 94.80 0.15 Pass
~ End of measurement results—
LARSON DAVIS - A PCB PIEZOTRONICS DIV. . LARSON DAVIS - A PCB PIEZOTRONICS DIV. .
1681 West 820 North T 1681 West 820 North T
Provo, UT 84601, United States R ik l—. - u“s"u H HA“ |5 Provo, UT 84601, United States e l‘. - u“s"u H HA“ |5

716-684-0001 + 716-684-0001 H ety
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Measured Level [dB]

The SLM is set to low range.

Certificate Number 2022002973

1/3-Octave Self-Generated Noise

1000 10000 100000 1000000
Frequency [Hz]

W Measured jpper Limit

Frequency [Hz] Test Result [dB] Upper limit [dB] Result
6.30 19.82 24.60 Pass

8.00 19.80 24.00 Pass
10.00 17.93 23.50 Pass
12.50 16.57 23.00 Pass
16.00 16.43 22.90 Pass
20.00 14.79 22.40 Pass
25.00 14.06 22.30 Pass
31.50 13.20 21.50 Pass
40.00 12.12 20.20 Pass
50.00 11.65 18.80 Pass
63.00 10.68 17.60 Pass
80.00 10.37 16.60 Pass
100.00 9.56 15.90 Pass
125.00 9.15 15.70 Pass
160.00 8.94 15.50 Pass
200.00 8.64 15.20 Pass
250.00 8.63 15.20 Pass
315.00 8.57 15.20 Pass
400.00 8.85 15.70 Pass
500.00 9.05 16.00 Pass
630.00 9.46 16.60 Pass
800.00 10.00 17.30 Pass
1,000.00 10.69 18.10 Pass
1,250.00 11.33 18.90 Pass
1,600.00 12.15 19.80 Pass
2,000.00 12.96 20.80 Pass
2,500.00 13.82 21.70 Pass
3,150.00 14.67 22.60 Pass
4,000.00 15.61 23.50 Pass
5,000.00 16.52 24.50 Pass
6,300.00 17.49 25.50 Pass
8,000.00 18.47 26.50 Pass
10,000.00 19.40 27.40 Pass
12,500.00 20.42 28.50 Pass
16,000.00 21.33 29.50 Pass
20,000.00 22.34 30.40 Pass

-- End of measurement results—
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Certificate Number 2022002973

- End of Report--
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wnun1sAliunudmsuMInTRaeunsUfUAnuInan1slesiuasudlunansenudaninden wagn1sinanunsaaeuaniziingeulun1sieuPP Plant (HMC polymer)

a o I3 2 a a 6§ o w
U Wuoud Iawed 41ia

FENIUFRUNNTIAN-IgUIEY W.A. 2566

List Certificate of Instrument for Environmental Quality Analysis.

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Instrument for Air Quality Analysis.
1 [Analytical Balance HUazeed33u (TSP) Mettler-Toledo AB204-S / Mettler-Toledo (Thailand) Ltd. 23MM331 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) Auazepsvuinliiu 10 luaseu 1128312528
2 |Analytical Balance (PM-10) Mettler-Toledo AB204-S/FACT / Mettler-Toledo (Thailand) Ltd. 23MM332 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) B108115858
3 |Analytical Balance Total Dust Mettler-Toledo XP6 / Mettler-Toledo (Thailand) Ltd. 23MM333 7 Apr 23 5 Apr 24 -
(Readability 0.001 mg) Respirable Dust B322373893
4 |Gas Chromatrography - Propylene Bruker 451-GC / BR1201M099 Thai Unique SV2205/20385 19 May 22 18 May 23 -
Mass Spectrometer (GC-MS) Hexene Scion Scion-SQ / GQS1203F021 Co.,Ltd.
CP8400 / BR1203M331
5 |Gas Chromatrography Ethylene Agilent System ID:CN13113001 Agilent Technologies (Thailand) Certificate of 22 Apr 22 21 Apr 23 -
(GQ) Butene Technologies 7890 / Co.,Ltd. System Qualification
CN13113001 GC-0Q
Instrument for Water Quality Analysis.
6 |pH Meter pH Mettler-Toledo Seven Easy 520 / National Food Institute, 2202093-001-01 16 Mar 22 15 Mar 23
Temperature 1230525212 Ministry of Industry, Thailand
7 |pH Meter Mettler-Toledo SevenCompact 5220/ National Food Institute, 2203527-001-01 5 Jul 22 4 Jul 23
C113432421 Ministry of Industry, Thailand
8 |Analytical Balance TS (Total Solids) Mettler-Toledo XSR205DU / Technology Promotion Association 22MM210 26 Apr 22 25 Apr 23 -
(Readability 0.01 mg) TDS C009071872 (Thailand-Japan)
9 |Hot Air Oven TSS Memmert UF55/ Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23 -
B216.1666 (Thailand-Japan)

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certifie

d Laboratory ISO/IEC 17025

Certificate Page 1/2



../GC,GCMS/GC2565(2022) test/22 0519 GCMS Bruker 451 GC BR1203M099 GC_PM (P).pdf
../GC,GCMS/GC2565(2022) test/22 0422 GC Agilent 7890 B CN13113001 GC_PM.pdf
../GC,GCMS/GC2565(2022) test/22 0422 GC Agilent 7890 B CN13113001 GC_PM.pdf
../GC,GCMS/GC2565(2022) test/22 0422 GC Agilent 7890 B CN13113001 GC_PM.pdf
../pH&ISE meter/pH 2022 Test/22 0316 pH meter Mettler S20 1230525212 Cer No 2202093_001_01 (P).pdf
../pH&ISE meter/pH 2022 Test/22 0630 pH meter Mettler toledo seven Compact S220 C113432421 Cer No 2203527-001-01 (P).pdf
../Balance/BL2022-Test/22 0426 Balance C009071872 Cer No 22MM210.pdf
../Hot air oven/Cert. Oven 2022 Test/22 1019 Hot air oven memmert UF55 B216.1666 Cer no 22TM1490(P).pdf
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List Certificate of Instrument for Environmental Quality Analysis.

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Instrument for Water Quality Analysis.
10 [Analytical Balance Oil and Grease Mettler-Toledo XSR204 / National Food Institute, 2202934-001-01 13 May 22 12 May 23 -
(Readability 0.1 mg) C117635043 Ministry of Industry, Thailand
11 |BOD Incubator BOD Arco UR-1320 / Technology Promotion Association 22TM305 7 Apr 22 6 Apr 23 -
(UAE.WAQ.018/2551) (Thailand-Japan)
12 |COD Reactor COD Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2313-0403 23 Mar 23 22 Mar 24 -
(Heating Block) 6480019101
13 [Gas Chromatrography - TPH (C,Cy), d19Bunidiszineg Bruker 451-GC / BR1201M099 Thai Unique SV2205/20385 19 May 22 18 May 23 -
Mass Spectrometer (GC-MS) Scion Scion-SQ / GQS1203F021 Co.,Ltd.
CP8400 / BR1203M331
14 |Gas Chromatrography TPH (Cg-Cye) , TPH (C,4-Cys) Agilent System ID:CN13113001 Agilent Technologies (Thailand) Certificate of 22 Apr 22 21 Apr 23 -
(GC) Technologies 7890 / Co.,Ltd. System Quialification
CN13113001 GC-0Q

Due Date of Calibration*

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Based on the annual calibration plan. At least 1 time per year.
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../Balance/BL2022-Test/22 0513 Balance C117635043 Cer No 2202934-001-01.pdf
../BOD Incubator/BOD Inc.2022  Test/22 0407 BOD incubator_Arc_UR_1320 Cer No 22TM305(P).pdf
../Heating Block(COD)/Test/22 0301 Heating Block_Hanna_HI839800_02_H018500I Cer No HIT-2209-0184 (P).pdf
../GC,GCMS/GC2565(2022) test/22 0519 GCMS Bruker 451 GC BR1203M099 GC_PM (P).pdf
../GC,GCMS/GC2565(2022) test/22 0422 GC Agilent 7890 B CN13113001 GC_PM.pdf
../GC,GCMS/GC2565(2022) test/22 0422 GC Agilent 7890 B CN13113001 GC_PM.pdf
../GC,GCMS/GC2565(2022) test/22 0422 GC Agilent 7890 B CN13113001 GC_PM.pdf
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