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Work Package O6GT

CLIENT NAME

PROJECT NAME

PROJECT NUMBER

: PTT Global Chamical Pubic Co., Ltd. (GC11 LLDPE1)
: Maintenance and Inspection Flare LLDPE1

. 812200203

Work Package (Y =

PTTGC - LLDPE -1

Flare Maintenance and
Inspection (GC11)

CLIENT NAME : PTT Global Chamical Pubic Co., Ltd. (GC11 LLDPE1)

PROJECT NAME : Maintenance and Inspection Flare LLDPE1

PROJECT NUMBER : 812200203

PTTGC - LLDPE -1

Flare Maintenance and

Inspection (GC11)

Name : Supanat Patchanee

|Z Prepared by Signature : CR3

Date : 31 June 2022

Name :

] Reviewed by Signature : CR3

Date :

Name :

|:| Approved by Signature : Client

Date :
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Work Package 6GT Work Package OGT

i PTT Global Chamical Public Co., Ltd.
Client GC11 LLDPE Report No. |812200203-01
CLIENT NAME : PTT Global Chamical Pubic Co., Ltd. (GC11 LLDPE1) Project name |Maintenance and inspection flare LLDPE1 Work order No. 1040418706
PROJECT NAME : Maintenance and Inspection Flare LLDPE1 A1-1404.01-H500-003-503-1, A2-0602.03-8800-003

Drawing No. [A1-1404.01-H500-004-504-1, A2-0602.03-9800-003 mandt s
PROJECT NUMBER : 812200203 A2-0602.03-9800-001

Title 11 Description |Mechanical Isolation
Pictures
Item Description

* Scope of work ﬁ = ’m i ;l ﬂ; m
* Drawing

A Log sheet

- Blind and De-blind for isolation system

- Guy wire inspection 6 wires by Magnetic flux leakage (MFL)
- Tension check of 6 guy wires

- Stack settlement by survey camera

- Magnetic particle testing (MT) at achor

- Dry penetrant testing (PT) flare tip and pilot burner

- Inspection (open) and clean flare tip, steam tip

- Inspection (open) and clean strainer pilot burner assembly
- Inspection (open) and clean drain line of gas seal

- Ultrasonic thickness measurement (UTM) gas seal and nozzle
- Inspection thickness measurement (UTM) flare stack

- Inspection flange and bolt

B Repair & Welding

-RCR

- Drawing

-WPS & PQR

- List of welder qualification record & WQT certification
- Welding map

- Welding history sheet

- NDE penetrant examination (PT)

- NDT operator certification

C Activated carbon
D Inspection instrument & Electrical
E Other

Inspected by Client Representative

Name

Sign

pate 1 1 > | o2z Date 22/ 5 j 65
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PG & WSTRUMINT FLOW CLAGRAM

CLIENT PTT GLOBAL CHEMICAL COMPANY LIMITED
PLANT/UNIT: PTTGC LLDPE PLANT 2
LOCATION : MAP TA PHUT, RAYONG , THAILAND

6GC

Isolate Flare System Hexene-1 (HVG)

Normal Operate Isolation Type
_mo_hm_.o: " Line Number p&ID No. o (©) ﬂ_mmmww“_«mmv m:u.__.um,__ﬂ_,wwﬂm,w“_,\m Isolation Vlave No. MMMn,ﬁ\mmﬂ_\MﬂHn Isolation Removed
No. CLOSED OPENED : (Date) Sinature
Isolate Flare System Hexene-1 (HVG)
1 LN 3/4"-LN-6776-AG1A PID503 40 15 - GA005 - -
2 LN 3/4"-LN-6775-AG1A PID503 40 15 - GA003 - -
3 LN 3/4"-LN-6932-AG1A PID503 40 15 - GA012 - -
4 LN 3/4-LN-6773-AG1A PID503 40 15 - GA019 - -
5 LN 3/4"-LN-6774-AG1A PID503 40 15 - GA036 - -
6 LN 3/4"-LN-6780-AG1A PID503 40 15 - GA040 - -
7 LN 3/4"LN'5756-AG1A PID503 40 15 - GA013 - -
8 LN 3/4"LN'5756-AG1A PID503 40 15 - GLO015 - -
9 PA 3/4"-PA-5803-AG1A PID503 40 35 - GA021 - -
10 LP 3/4"-LP-5453-AG1B-HC(25) PIDS03 138.5 25 - GA022 - -
¥ HVG 14" 10"-HVG-5305-AG1A PID503 40 0.035__' Spade blind 14 - - -
* 1 HVG 14" 8"-HVG-5821-AS1A PID503 40 0.035 ; Spadeblind 14" - - -
13 P 1/2"-P-5310-AG1A PID503 40 0.035 - GA032 - -
14 N 3/4"-N-6085-AG1A 98C 40 9 - GA004 - -
* 15 HVG 10"HVG-5306-AS1A 98C 40 0.035 _[Spactacle blind 10" GA005 - -
16 HVG 10"HVG-5306-AS1A 98C 40 0.035 - GA007 - GA007

NOTES : Slip Blind or Blind Flange 10" amount 1 blind

Slip Blind or Blind Flange 8" amount 1 blind

Blind 10" amount 1 blind




CLIENT PTT GLOBAL CHEMICAL COMPANY LIMITED
PLANT/UNIT: PTTGC LLDPE PLANT 2
LOCATION : MAP TA PHUT, RAYONG , THAILAND

6GT

Isolate Flare System Hexene-1 (LVG)
Normal Operate Isolation Type
: . Isolation Isolation Removed
Temporar
_moHM_o: Process Material Line Number P&ID No. Temp. (©) Pressure porary Isolation Viave No. Spectacle Blind
. Kglem2 . .
(Kglem29) |~ ve No. CLOSED OPENED atvaveNo. | (pae) | sinature | (Date) | sinature
Isolate Flare System Hexene-1 (LVG)
1 LN 3/4"-LN-6898-AG1A PID-504 40 15 - GA-001 - -
2 LN 3/4"-LN-6779-AG1A PID-504 40 15 - GA-009 - -
* 3 LVG 8" 4"-LVG-5303-AG1A PID-504 40 0.01 GA013 GA013 - Spade blind
4 LN 3/4"-LN-6777-AG1A PID-504 40 15 - GA007 - -
5 LN 3/4"-LN-6778-AG1A PID-504 40 15 - GA018 - -
* 6 VG 6"-TVG-5307-AG1A PID-504 65 0.01 GA014 GA014 - Spade blind
~ 7 VG 10" 6"-TVG-5308-AG1A PID-504 50 0.01 GAO015 GAO015 - Spade blind
8 LN 3/4"-LN-6761-AG1A PID-504 40 15 - GA020 - -
9 LN 3/4"-LN-6761-AG1A (Bypass) PID-504 40 15 - GL023 - -
10 PA 3/4-PA-6842-AG1A PID-504 40 3.5 - GA034 - -
11 LP 3/4"-LP-6896-AG1B-HC(25) PID-504 138.5 2.5 - GA025 - -
12 P 1/2"-P-5312-AG1A PID-504 40 0.01 - GAO030 - -
LVG 10"-LVG-5810-AG1A 98C 48.9 0.01 - GAO003 - -
" Spectacle blind
LVG 6" 10"-LVG-5810-AG1A 98C 48.9 0.01 - GA001 - GA001
NOTES : “Stip a4 bline- Spade Blind 6" = lea, 8" = lea, 10" = lea
Slip Blind or Blind Flange 6" amount 2 blind = 1 Spade Blind
Spectacle Blind #8*~amount 1 blind =6"
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F-(Q-TS)-OEMS-002: p_,_._ﬂ%dms:%@%m& (Equipment Isolation Checklist;

a o

Ao a o o
1519 Wi Inavea ninea 91ia (UMW)

EIC)
X ¢ . . . .
lusiems Ss_Esmﬁ_wm ® (Equipment Isolation Checklist; EIC) vndiavionas:
(EIC No)
Hiuniau (Area/Unit): iﬁam_@.__@n_._amﬂm (Equipment No.): HidBY (Division): ar._@#_mw:sde:s:_weﬂ (Work permit No.):
Flare/9800 V-9801/ Y-9803 P-LL-OP1
TNYAIDIAVDINY (Work Description): Isolation
nssuemsaauenlag (Prepare By Equipment Owner): SmQQQ@::wu@&m_\mﬂmgmm\szmﬂsm‘_ (Verify and Approve By Permit Issuer):
Equipment Owner n5ons1eazidealu EIC Tagldf P&ID inrsanyanazismsdnnenainiieaz8oaueaa1u 1 Equipment Owner Apaguduauanysaiaznugndedved EIC
2 . Mark Yes for Hingay Hinamay 2 2
aaui QadanengUnsnl » Tudidiauan fiauenlag Fuinlaamsdiauan daamsiiauenlag NG
Primary Y thedauen
(No.) (Isolation Point) (Isolate Date) (Qualified Isolator) (De-Isolate Date) (Qualified Isolator) (Remark)
Isolation Point (Lock No.) (Tag No.)
GA 2" Main MS to flare Close
1
/2"-MS-98C02-1E57E-HC(76)-(VII)
GA 2" bypass MS to flare Close
2
/2"-MS-98C02-1E57E-HC(76)-(VI1I)
GA 4" Main MS to flare Close
3
/4"-MS-98C01-1E57E-HC(89)-(VII)
GA 1-1/2" bypass MS to flare Close
4
/4"-MS-98C01-1E5S7E-HC(89)-(VII)
5 GA007-Close / 10"-HVG-5306-AS1A
6 GL012-Close / 1"-FG-98C02-1C15-(VII)
y ¥ 4 o
szmaldnsai o Uncontrolled Copy w1902

>

Suntimatfavuld : 25/02/2020

Spectacle
Blind Close
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o - e F-(Q-TS)-OEMS-002: m_:ﬂejd&s:ej@ijm% (Equipment Isolation Checklist;
UIEN WNN Hjﬂd@ﬂ IANADA V1NN (WHIVU)

EIC)

Rt » . Mark Yes for Hingay Hingay o do o o 4 o o
aaun mBSE:ES@H_SuE IUnaanen Q_S:ESMEM_ JuiiJaamsaauan .—._QEE.ESB_EQMEE Hngmg
Primary Yo thedauen
(No.) (Isolation Point) (Isolate Date) (Qualified Isolator) (De-Isolate Date) (Qualified Isolator) (Remark)

Isolation Point (Lock No.) (Tag No.)

7 GAO034-Close / 1 1/2"-FG-99A01-1E21-(V1I)

8 Spectacle Blind-Close / GA034

9 HV-9801-16 Close / 1""-I1A-98C01-37B1-(VII)

10 BA019-Close / 1"-IA-98C01-37B1-(VII)

11 GA024-Close / 1""-1A-98C01-37B1-(VII)

12 GA009-Close / 1""-1A-98C01-37B1-(VII)

Uncontrolled Copy nrh29n2
unlwatanule : 25/02/2020



o o
e amn - . F-(Q-TS)-0EMS-002: lusiemsdausnginsal (Equipment Isolation Checklist;
VIEN NN Mj@d@@ IANABA 1N (WHIBU)
EIC)
Rt » 0 Mark Yes for Hngay Hngay o de » o » o
aaun QadauangUnsnl Tunaauen fanenTag Fuidaamssiauen | Jaemsdauaniay BTG
Primary e thedauen
(No.) (Isolation Point) (Isolate Date) (Qualified Isolator) (De-Isolate Date) (Qualified Isolator) (Remark)
Isolation Point (Lock No.) (Tag No.)
9 GAO012-Close / 3/4"-N-98A04-1C13-(VII)
10 GAO020-Close / 3/4"-N-98A10-1C13-(VII)
11 GA029-Close / 3/4"-N-98A06-1C13-(VII)
12 GA032-Close / 3/4"-N-98A07-1C13-(VII)
13 GA036-Close / 3/4"-N-98A08-1C13-(VII)
14 GAO055-Close / 3/4"-N-98A12-1C13-(VII)
15 GA063-Close / 24"-V-98D01-1C15-(VII)
16 GC061-Close / 24"-V-98D01-1C15-(VII)
Spectacle Blind-Close / Between GA063 and
17
GAO61
18 GA058-Close / 24"-V-98A01-1C15-(VII)
19 GC060-Close / 24"-V-98A01-1C15-(VII)
Spectacle Blind-Close / Between GA058 and
20
GA060
y ¥ 4 o
szmaldnsai o Uncontrolled Copy 129102

>

Suntimatfavuld : 25/02/2020

A.v ﬂ UsHN A% Tnavea tnlinea 109 (WH1YU)

EIC)

F-(Q-TS)-OEMS-002: M:ﬂejdm\s:ej@ijm& (Equipment Isolation Checklist;

g o . . . i
,_:ﬂmndss__un@&nwp_ (Equipment Isolation Checklist; EIC) vngiaviona:
(EIC No.)
FAUNMNOU (Area/Unit): vnenavgUnsol (Equipment No.): 1iHI8U (Division): lueyanaiamuaudi (Work permit No.):
Flare/9800 V-9801 P-LL-OP1
NaZPYAYINY (Work Description): Isolation
1AseNsIEMsAaueniag (Prepare By Equipment Owner): SMua@.w::nu@xﬂmmindm_\szmnﬂq_m (Verify and Approve By Permit Issuer):
Equipment Owner n3on310azidealu EIC Tag1df P&ID innsanyanazismsdanonaiuieazdoayeaanu & Equipment Owner ADIGUSUANANY5IAZANAADIVDI EIC
Rt » . Mark Yes for Ty Hungay o do » o » o
aavi QadauangUnsel . Junaauen fanenlag Fuidaamssiauen | Jaamsdauaniay HINEIHG
Primary LETT) thedauen
(No.) (Isolation Point) (Isolate Date) (Qualified Isolator) (De-Isolate Date) (Qualified Isolator) (Remark)
Isolation Point (Lock No.) (Tag No.)

1 GAO001-Close / 3/4"-N-98A01-1C13-(VII)

2 GAO052-Close / 3/4"-N-98A13-1C13-(VII)

3 GAO004-Close / 3/4"-N-98A02-1C13-(VII)

4 GA037-Close / 3/4"-N-98A05-1C13-(VII)

5 GA066-Close / 3/4"-N-94D54-1C13-(VII)

6 GA007-Close / 3/4"-N-98A09-1C13-(VII)

7 GAO046-Close / 3/4"-N-98A11-1C13-(VII)

8 GAO013-Close / 3/4"-N-98A03-1C13-(VII)

y & 4 o
Uszmalsasan o Uncontrolled Copy w1 19102

o

Suntimatfaruls : 25/02/2020
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19-May-22

@

Report No.
Work order No.
Date
Description

Work Package

PTT Global Chamical Public Co., Ltd.

GC11 LLDPE1
7097-417-C

Title |F-1

Client
Project name |Maintenance and inspection flare LLDPE1

Drawing No.
Pictures

=

5.

Client Representative
22 165

Date

2622

Inspected by

Sign

Date 14 1 7 4

Name
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Work Package

6GT

Work Package

(I -

Client

PTT Global Chamical Public Co., Ltd.

GC11 LLDPE1 Report No. [812200203-03/1
Project name |Maintenance and inspection flare LLDPE1 Work order No. [1040418706
Drawing No. |7097-417-C Date |18-May-22
Title |F-1 Description |Tension Guy Wire
Pictures
- ——
-

Date

|

s

1o 1 lagz

Date 22 /5 /65

pate 194 &y 2222

PTT Global Chamical Public Co., Ltd.
Client GC11 LLDPET Report No. |812200203-03/2
Project name |Maintenance and inspection flare LLDPE1 Work order No. 1040418706
Drawing No. |7097-417-C Date |18-May-22
Title |[F-1 Description |Guy Wire Tension
Guy Wire Tensioning
Tensioning Adjustment Record
WIRE ROPE DESIGNATION i N .
DIAMETER | BREAKING STRG. | PRETENSION 7 N
WIRE ROPE TYPE 8 o/ : 60"[
) (k) ) | 3000 /e \ 807
STRUCTURAL BRIDGE STRAND | #1 3/8° 1032 72.2 P, \
/
STRUCTURAL BRIDGE STRAND 3/4" 302 212 f \-‘
|
- - I
\ |
Note| Diameter| @1.3/8" | @a/a" Unit \ /
- \ /
1032, . ; /
Breakfng 032.00 302.00 | Kn \ ‘msmmm y.
Breaking| 105.23 30.80 Ton e .
M .
Safety Factor of Sling = 5:1 e S ST g -
D'm .
Breaking Strange 180°
5
@1.3/8" = 21.04 Ton
@3/4" = 6.15 Ton
Guy Wire (Kn Existing Tensioning (Ton|
¥ (Kn) i g ( ) Y Safety Factor
Design Tensioning A B c AVG (Ton)
Wire s 5 i
Length Guy Wire 60 180 300°
71.0 M. |@1.3/8" 17.80 14.46 17.60 16.62 <21 Ton
53.5 M. |@3/4" 1.84 1.46 1.82 1.70 <6.15 Ton
Guy Wire (Kn Final Tensioning (Ton Si
y (Kn) g (Ton) ummary Safety Factor
Design Tensioning A B [od AVG (Ton)
Wire , 4 -
3
Length Guy Wire 60 180 oa°
71.0M. |@1.3/8" 16.72 16.44 1?.66} 16.94 =21Ton
53.5M. |@3/4" 1.84 1.46 1.52| 1.70| <6.15 Ton
Inspected by Client Representative
Name
Sign

Date 22 [ 5 [ 65
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Work Package

6GT

Work Package

éGC

PTT Global Chamical Public Co., Ltd.

Client

PTT Global Chamical Public Co., Ltd.
GC11 LLDPE1

Report No. |812200203-04/2

Project name |Maintenance and inspection flare LLDPE1

Work order No. |1040418706

Drawing No. |7097-417-C, 7097-410-D

Date |18-May-22

Title |F-1

Description |Stack Settlement

Client GC11 LLDPEA Report No. |812200203-04/1
Project name |Maintenance and inspection flare LLDPE1 Work order No. |1040418706
Drawing No. |7097-417-C, 7097-410-D Date |18-May-22
Title |F-1 Description [Stack Settlement
Pictures
Date ’gf gy 4 Date 22/ 5 165

|
|
|

Flare Stack Alignment

Adjustment Record

Verticality Value R
ertical mal
W-N E-N
Existi 33mm. o N 3mm. o N Acceptable value 1 m. / 1 mm.
20 33 < 67.056 3 < B7.056 * EL.+67.056 = 67.056 mm,
Value
Verticall Remark
ity W-N E-N
26 mm. lo N 4mm. lo N Acceplable value 1 m./ 1 mm,
Check
Final 26 < 67.056 4 < 67.056 " EL.+67.056 = 67.056 mm,
Note. Ex nce Flare aintenance from CR
Inspected by Client Representative
Name
Sign
Date 19 5y 2 Date 22 | 5§65
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Inspected by
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165

22

22235 4]

Date

),

Date 19/ &

Sign

EL+67058

#1 oUr WRE WG

EL+55000

5" STAGK RISER

32" STAGK_ RISER

8" STACK RISER SUPPORT

2 oUY WRE WG

EL+29000

&% STACK RISER SUPPORT
EC+22500 (GUIDE)

5" STACK RISER SUPPORT

PN
N

) @ *
FLARE TP %o

arsc-34 180

2-UFTING LGS
(&80, 270

NO7 P/F EL+60150

[

NO.7_LADDER(**)

FW_AT HOR. PORTION
rosam

0.5 P/F EL+52100

NO5 P/F EL +43500(*%)
FW AT HOR. PORTION
ELazen2

NO.5 LADDER(**)

NO.4 P/F EL+34500(*%)

NO.3 B/F EL+25500(%e)

NO.3 LADDER(**)

AT HOR. PORTION
5004

NO2 P/F EL+18500(*%

£516-60N OR FO.

JUNC. BOX_ BRACKET
(FoR ATW.L)

VERTICAL NOVEMENT_|_VERTICAL NOVEWENT

75

#2_GUY-WIRE_LUG

1

k

850 HOLE

s S0k

7] 15

N

B

170 |100|80

FFG_IGNTION(*%)
FEC_iGNmON(*)
FEG_GNmoN(**)

i

s sEAL oRAN(44)

" conour ror o(e) ER

2" cenTER_STEAW(*Y)

o

%é ! ;es
.
f
@U_
6| 20
282

%
.

(R ere sTEN(**)

250
301

ey

10 DO NOT WELD

180 [[ 20

F144mm AT 250G ~32.5mm AT

EL.+300
TAILING LUG

GeAE : 1/10)

o12 HOLE

AS BUILT

PITPE LLDPE Project

Q:\Job-
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g T 225
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Work Package

6GT

PTT Global Chamical Public Co., Ltd.

Sign

Inspected by

Name dr

pate 191 5 1 2o

Client GC14 LLOPET Report No. [812200203-06/1
Project name |Maintenance and inspection flare LLDPE1 Work order No. |1040418706
Drawing No. |7097-411-C, 7097-412-C Date |18-May-22
Title |F-1 Description FT Flare tip and
Stream nozzle
Pictures

Client Representative

Date 22/ 5 /65
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PTT Global Chamical Public Co., Ltd.

Client GC11 LLDPE1 Report No. |812200203-06/2
Project name |Maintenance and inspection flare LLDPE1 Work order No. |1040418706
Drawing No. |7097-411-C, 7097-412-C Date |18-May-22
" " F i d
Title [F-1 Description PT Flare lip an
|Stream nozzle
Pictures

Inspected by

Name

Sign

pate J¥ /5 1 202

Client Representative

Date 22/ 5 |65

. PTT Global Chamical Public Co., Ltd.
Client GC11 LLDPE1 Report No. |812200203-06/3
Project name |Maintenance and inspection flare LLDPE1 Work order No. [1040418706
Drawing No. |(7097-411-C, 7097-412-C Date |18-May-22
i Tiiar Crack Repair
Title |F-1 Description Filot Biis
Pictures

Inspected by Client Representative
Name
Sign
pate 77 4 ¥ ;7022 Date 22 [5 /65
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il
— PARTS LIST —
9 9 Fw e ey T e
HOO % PT at 100% PT at stream 1 1 QFSC-34 FLARE TIP ASS'Y Ke-737 310 SS
windshield pilots Jtips 2 | 1| Qrsc-34 UPPER STEAM RING ASSY w738 | w1 s
and ignitors 3 | 3| HSLF-2-21/C PILOT NIPPLE ASSEMBLY B-635 310 55
4 [ 3 | wcrne por e | A193 8
) W/ 2 HEA HOXNUTS A194 6 B
LFING LG 5 | 3 | Hsr-2 Nier Booy W35 | A743 N
i A-312 310 (-2 310%) e 5 e vr [ asz
| 100% PT at weld of | 180 aparr 7 | 3 | STANER W/ PLIG /27 NPT_| A-743 CreW
5 | 3 | iz NKER W 350 | a7 18-6
7 ! stream tips 9 | s [comeR e /16 | A-47a 310
FLAME RETENTION TAS: 10 3 | MOUNTING PN FA-015 A-479 310
I—— n 2 | MACHINE BOLT 5/8% A-193 B8
7 W/ 2 NUTS 4194 GR B
12 | 6 | THeRNOCOUPLE % 310 s
270 (£} Ok 13 | 1| PLOT waNROD KC-736 | 304 S5
7 A 14 | 1z | sto sor VT | A% 68
W/ 2 HEAW HEX NUTS A-194 GR 8
I 15 3 | GASKET [1/2" 1504 [SPIRAL WOUND
— NOTES —
1. PILOT MIXER ORIACE DRILLED: 3/64' [1.19 mm]

10°-0" [3048]

I
|
|
|
210" [864] 00. | |
I
I

5

| N

2'-8" [813] 0.0.

1 3/8" [35]

2. PILOT GAS CONSUMPTION: 65 SCFH @ 15 PSIG PER PILOT

[1.74 Nm3/HR © 1.05 kg/cmig]

3. PILOT ORIFICE DRILUNG BASED ON 1000 BTU/SCF (LHV)

[9407 keal/Nm®] GAS WITH 0.6 SP. GR.

4 FLARE TIP_LIFTING LUGS ARE DESIGNED FOR VERTICAL LIFTS ONLY,

NO_HORIZONTAL LIFTS OR SIDE LOADS ARE PERMITIED. THE LUGS

3/8" [10]

L —A-240 3105

| —a-s1z 30

8" [203]
7" [178]

\TEN 310

|—A-240 3108

Vs 6 )
[ 240 3105) 2|

[305]

3 3/4" [95]

2'-0 3/4" [629] 7 2'-1 1/4" [641]
T

2-5 11/16" [754] Q

ELEVATION VIEW
(PORTIONS ROTATED FOR CLARMTY)

4" [102]

AS BUILT

PTTPE LLDPE Project

ARE_INTENDED FOR THE INTIAL INSTALLATION OF THE FLARE TIP

PLAN VIEW

[
PE

ne Co.Lid

AND_PILOTS ONLY. THE LIFT LUGS ARE IN THE HEAT AFFECTED ZONE

OF THE FLARE TIP_AND ARE INTENDED TO BE REMOVED BEFORE

OPERATION. IF THE LIFT LUGS ARE USED FOR SUBSEQUENT LIFTS,

THEY SHOULD BE THOROUGHLY INSPECTED BY A QUALIFIED INSPECTOR

(TRUE ORENTATON)

&

P

Tovo - THAI  CORPORATION Lip.

AND DYE_PENETRATE TESTS OF 100% OF THE WELDS

ATTACHING THE LUGS TO THE FLARE TIP SHELL SHOULD BE PERFORMED

5. AL FLANGE BOLTING TO STRADDLE NORMAL CENTERLINES.

6. AL EXTERNAL CARBON STEEL SURFACES TO BE PREPARED PER

g 1 3/4% [4] HOLE SSPC-SP6. PRME WITH ONE_COAT INORGANIC ZING (2 1/2 MILS MIN
= 1/2° [13] THK. O Rea. No PAINT ONE_COAT_HIGH TEMP ALUMINUM (1 MIL MIN.)
., hd (A-240 3105) Item No. 7. ALL TESTING PER INSPECTION TEST PLAN DOCUMENT NO. 16801-4010
45" ELBOW | ‘; 3/ [19) T " . [_THE_PILOT THERMOCOUPLE IS FOR ON/OFF_INDICATION ONLY, NOT FOR
g ACCURKTE OF THE PILOT FLAME TEMPERATURE.
- STEAM CONSUMPTION RATES 5. APPROXIMATE_FLARE TIP WEIGHT: 1707 LBS. (774 KGS]

10. APPROXIMATE PILOT WEIGHT: 100 LBS [220 KGS].

UPPER STEAM MAXIMUM_RATE:

14200 kgs/HR.

(31305 LBS/HR.)

1. FLARE TIP REQUIRES A CONTINUOUS PURGE OF 254 SCFH (6.8Nm3/hr)}

STEAM_CONSUMPTION:

25000 kgs/HR.

(55125 LBS/HR.)

UPPER STEAM COOLING RATE: 333 kgs/HR. (735 LBS/HR.) | OF A GAS THAT WILL NOT GO TO DEW POINT AT OPERATING TEMPERATURE
CENTER STEAM MAXMUM RATE: 363 kgs/HR. (800 LBS/HR.) |12 VENT TIP REQUIRES A CONTINUOUS PURGE OF 30 SCFH (.80Nm3/hr)
CENTER STEAM COOLING RATE: 227 kgs/HR. (500 LBS/HR,) _|-OF A GAS THAT WILL NOT GO T0 DEW PONT AT OPERATING TEUPERATLRE

13. IT IS NECESSARY THAT BOTH 32" MAIN STACK WITH GAS SEAL AND

6" VENT STACK _WITH VELOCITY SEAL BE PROPERLY PURGED

BASED ON_STEAM SUPPLY

OF 200 PSIG [14.1 KG/CM?G]

QN ST SUPPLY OF 200 PSS L1414/ MULTANEOUSLY FOR SAFE GPERATION
— NOZZLE LEGEND —
T e S TR T
41 3/4" 0D X 3/4" THK. X 32 1/4" 1D W/ (48)
A FUIRE GAS NLET 7/8" HOLES ON 35 7/16" B.C. (A-516-60N)
5 UPPER STEAM INLET I T e
< VENT TP INCET Toof | RPN | screo | A-105
€ CENTER STEAM INLET 500§ | RAWN | sorao | A105
G PLOT &S INCET 50§ | ReW | s 40| 30ass
61-63 IGNITION GAS INLET 1504 RFSW SCH. 40 | 30455
C1-C6 T/C_CONDUIT_CONNECTION 3/4" N/A FNPT N/A N/A
- S0.N0: 18801 |

11SEP0S

FINAL — AS BULT

BSTE: AN [ ope proueer

B
[a] 210cT08 FINAL — AS BUILT ZEECO_DRAWING NUNBER: _B-SC-2361
+| 265EP08 el ]

| e
3| 12uARos & =
T 2e0mcs QFSC-34 FLARE TP ASS™ = g™
7| 200EC07 REVISED PER CUSTOMER COMMENTS [cerpknisi] (1AG No: F-1) Noke 8
o[ 27sep07 1SSUED FOR_APPROVAL [cerforkisi] e s v smoemry [ vm mar xooca
ol e S o [ oo o | Sl RETLEE TeL/pTIRE 7097-411-C
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y — PARTS LIST -
T 3 [ TESCRPION T THERA
8 1 1 QFSC-34 FLARE TIP ASS'Y KC-737 310 S
nﬂ 2 1 QFSC-34 UPPER STEAM RING ASS'Y KC-738 321 S§
= HK 3 | 3| HSLF-2-21/C PILOT NPPLE ASSEMBLY WB635 | _ 31055
- 4 3 [ MACHINE BOLT 1/2% A-193 B8
3 W/ 2 HEAW HEX_NUTS A-194 Gr B
rNG we 57 R A i
-312 TP310 %\v\w.wrwwﬁuw 3 | NPPLE /7 A-312 304
) 180" APART 3| STRANER W/ PLUG /27 NPT_| A-743 CreN
B A-312 TP321 3| FSLF-Z NIXER SPUD HA-350 | F837 18-8
6 | COTTER PIN 3/16" A-479 310
| FLAME RETENTION TAS: 3 NOUNTING PIN FA-015 A-479 310
\\ — s e 2 | MACHINE BOLT 5/8% A-193 B8
W/ 2 NUTS =194 GR 8
& [memiocorie w [ sos
wFmo e - T ot s Ko | s
A=240 3105 2| STUb BOIT /7 A-193 68
W/ 2 HEAW HEX NUTS A-194 GR 8
15 3 GASKET [1/2" 1504 [SPIRAL WOUND
- NOTES -

1. PILOT MIXER ORIICE DRILLED: 3/64"0 mm]

2. PILOT GAS CONSUMPTION: 65 SCFH @ 15 PSIG PER PILOT

[1.74 Nm3/HR © 1.05 kg/cmig]

3. PILOT ORIFICE DRILUNG BASED ON 1000 BTU/SCF (LHV)

[9407 keal/Nm®] GAS WITH 0.6 SP. GR.

4 FLARE TIP_LIFTING LUGS ARE DESIGNED FOR VERTICAL LIFTS ONLY,

NO_HORIZONTAL LIFTS OR SIDE LOADS ARE PERMITIED. THE LUGS

1 3/8" [35]
3/8" [10]

|—A-240 3108

Vs 6

JEFT

1'-0" [305]

i
2o /e e |

2-5 11/16" [754] Q

ELEVATION VIEW
(PORTIONS ROTATED FOR CLARITY)

4" [102]

AS BUILT

ARE_INTENDED FOR THE INTIAL INSTALLATION OF THE FLARE TIP

180

PLAN VIEW

AND_PILOTS ONLY. THE LIFT LUGS ARE IN THE HEAT AFFECTED ZONE

OF THE FLARE TIP_AND ARE INTENDED TO BE REMOVED BEFORE

OPERATION. IF THE LIFT LUGS ARE USED FOR SUBSEQUENT LIFTS,

THEY SHOULD BE THOROUGHLY INSPECTED BY A QUALIFIED INSPECTOR

(TRUE_ ORENTATION)

P

-
@ oo it

AND DYE_PENETRATE TESTS OF 100% OF THE WELDS

ATTACHING THE LUGS TO THE FLARE TIP SHELL SHOULD BE PERFORMED

5. AL FLANGE BOLTING TO STRADDLE NORMAL CENTERLINES.

6. AL EXTERNAL CARBON STEEL SURFACES TO BE PREPARED PER

TTCL Req. No

DI3:

SSPC—SP6. PRIME WITH ONE_COAT INORGANIC ZINC (2 1/2 MILS MIN

PAINT ONE COAT HIGH TEMP ALUMINUM (1 MIL MIN.)

Tiem No.

V-9501

7. AL TESTING PER INSPECTION TEST PLAN DOCUMENT NO. 16801-4010

Project Doc. No.

6 THE PILOT THERMOCOUPLE IS FOR ON/OFF INDICATION ONLY, NOT FOR

ACGURATE OF THE PILOT FLAME TEMPERATURE.

STEAM CONSUMPTION RATES

5. APPROXIMATE_FLARE TIP_WEIGHT: 1707 LBS. [774 KGS]

10. APPROXIMATE PILOT WEIGHT: 100 LBS [220 KGS].

UPPER _STEAM MAXIMUM_RATE: 14200 kgs/HR. . FLARE TIP_REQUIRES A CONTINUOUS PURGE OF 254 SCFH (6.8Nm3/hr)|
UPPER STEAM COOLING RATE: 333 kgs/HR. OF A GAS THAT WILL NOT GO TO DEW_POINT AT OPERATING TEMPERATURE
CENTER STEAM MAXIMUM RATE: 363 kgs/HR. 12. VENT TP REQURES A CONTINUOUS PURGE OF 30 SCFH (.80Nm3/hr)
GO ST conG BN 27 e
STEAM_CONSUMPTION: 25000 raw\xx. /ENT_STACK _WITH_VELOCITY SEAL BE PROPERLY PURGED

&

BASED ON_STEAM SUPPLY OF 200 PSIG [14.1 KG/CM’G]

© 737.6F (397C) AT SYSTEM STEAM INLET AUV e by PRt b
— NOZZLE LEGEND —
T £ o a———
41 3/4° 0D X 3/4" THK X 32 1/4" 1D W/ (48)
A FUIRE GAS NLET 7/8° HOLES ON 35 7/16" B.C. (A-516-60N)
5 UPPER_STEAM INLET RAIN
c VENT TIP_INLET 6" RFWN
E CENTER_STEAM INLET 2 RFWN
F PILOT GAS INLET 1 RFSW
61-G3. IGNITION GAS INLET 1 RFSW
C1=6_| 1/C GONDUT CONNECTON | 3/4" NPT
[ se Y : PO_NO -S16000—F
R, 5.0. N0 16801 | D136-516000-PO000ID7
o[1iseroo FRAL = S BULT e g3 o WBSTE,_THAAND [—twoee proer
[a] 210cT08 FINAL — AS BUILT Toculun fsu| Sz, ZEECO_DRAWING NUNBER: _B-SC-2361
4| 26SEP08 FOR_APPROVAL | mam
3[12vAR08 REVISED PER_CUSTOVER GOWMENTS EM=AP D . =
2] 240aN08 REVISED PER_ENGINEERING Kt QFSC-34 FLARE TIP ASS'Y £
1] 200EC07. REVISED PER CUSTOMER COMMENTS (TAG NO: F-1)
0 27sero7 ISSUED FOR_APPROVAL IS DRAYMO 1 T FROPEVTY | . pumG o
frtnidah TICL/PTIPE 7097
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5 Work Package

6GT

Work Package

6GT

PTT Global Chamical Public Co., Ltd.

PTT Global Chamical Public Co., Ltd.

Client | {1 GHEA Report No. |812200203-09
Project name |Maintenance and inspection flare LLDPE1 Work order No. 1040418706
Drawing No. |7097-412-C Date |19-May-22
Cleaning Drain Line
Title |F-1 Description g

Gas seal

Client GC11 LLDPE1 Report No. |812200203-08
Project name ([Maintenance and inspection flare LLDPE1 Work order No. |1040418706
Drawing No. |7097-411-C, 7097-412-C Date |18-May-22
Title |F-1 Description |Cleaning Strainer
Pictures

Inspected by Client Representative

Name

Sign

RIBGIHEER 17:18

pate 19 1 5 1 2022 Date 22 / 5 J 65

Pictures

Inspected by Client Representative
Name
Sign . B
pate 19 1 5 1 o2z Date 22 | 5 | 65
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— DESIGN DATA - — MATERIAL SPECIFICATIONS —
DESIGN CODE: ASME B31.3 / SECTION VIl DIV.1 SHELL,CONE,HEAD SEE NOTE. 2
DESIGN REQUIREMENTS SUPPORT LEG N/A
DESIGN PRESSURE 3515 kg/em?g| NOZZLE NEGK A333-6
DESIGN TEMPERATURE —40" ~ 250" C NOZZLE BOLT/NUT A193-B7M/A194—2HM
CORROSION ALLOWANCE 3.0 mm | ANCHOR BOLT/NUT N/A
MIN. DESIGN METAL TEMP 40" °C GASKET C4401 OR EQ.
m SHOP HYDROTEST—HORIZONTAL POSITION - kg/cm?g| LIFTING LUG A3B6 OR EQ.
. RADIOGRAPHY (SHELL, CONE / HEAD) SPOT / FULL EARTH_LUG N/A
00 10608 POST WELD_HEAT TREATMENT N NAME_PLATE N/A
B.c0's00.1 CHARPY IMPACT TESTING REQUIREMENTS NO NAME PLATE BRACKET N/A
10 e J WIND_SPEED (ASCE 7-05) £ m/sec_| GAS SEAL INLET/OUTLET FLANGE A350-LF2 / A350-LF2
IMPORTANCE FACTOR/EXPOSURE CATAGORY | -
NOZZLE FLANGE A350-LF2
o5 | T3 SEISMIC_FACTOR Z0NE 1 (UBC-97)
= OCCUPANCY IMPORTANCE FACTOR -
STRESS RELIEF YES (HEAD ONLY)
0D 8128 Py PURGE RATE 254 SCFH(6.80 Nm?/hr)
— NOZZLE LEGEND —
=] SeRvee o o
g 2y \ m A |oAs T SEE_DWG. 1
8 CAS OUTLET SEE DWG. 1
H_|INSPECTION OPENING 1040 1
0 G/S DRAIN SEE DWG. 1
NOTE
1. FLANGE BOLTIG TO STRADOLE CENTERLUNES NDCATED B CEMERLNE
'UNLESS NOTED OTHERWISE.
2. ALL STRUCTURAL MEMBERS SHALL BE USED AS FOLLOWS.
= GAS SEAL DRUN : AS16~80N OR EQ
3 PANTING ¢
= SURFACE PREPARATION  SP-10
- ggumﬁﬁ.s ZINC SELF CURE SOLVENT BASE
)
00 1778 —~ INTERMEDWTE : SLICONE (DFT : THIL)
~ FINISH : SILCONE (DFT : 1ML)
M 4. IF_HEAD IS COLD FORMED, STRESS RELEVING IS
2 REQURED PER UCS-79
- i
51|
@ ] Nt
A Rer UNE. 0
| 7 =
el H g s ¥ AS BUILT
m 0D 8128
T~ % o L1 e Lo Pt
180" .I.IU
E P
e | g \.qq.&!. .hﬁ
ORENTATION 4 & P Paetyke Co L
Y — — El SRENATION. E| EF]| e
“ = [ rer——
N 50 ot e (€} Tovo . T Componsmon Lo
o A\ - (B
o Hz | TTCLIOB No. D13
> © TR e
AT Item No.

GAS SEAL DRUM ASSEMBLY

Project Doc. No. T-2-0602.02-9500-102

7097-412-C
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Work Package

6GT

Work Package

(I -

PTT Global Chamical Public Co., Ltd.

Client GC11 LLDPE1 Report No. |[812200203-11
Project name |Maintenance and inspection flare LLDPE1 Work order No. 1040418706
Drawing No. |7097-411-C, 7087-412-C Date |19-May-22
General Visual
Title [F-1 ipti
itle Description etoton
Pictures

Name

Sign

Inspected by

191 4 1 202y

Date I

Client Representative

Date _22/ 5 [ 65

- PTT Global Chamical Public Co., Ltd.
Client GC11 LLDPE1 Report No. |VT-812200203-1
Project name |Maintenance and inspection flare LLDPE1 Work order No. |1040418706
Drawing No. |7097-411-C, 7097-412-C Date |19-May-22
Title |F-1 Description .
Inspection Flare
Surface Prepparation : O Brushing Grinding O Cleaning O Other
Technique Method : O Direct 0 Remote O Transhucnt
Lighting (Lux) :
tem Material Specification
No. Description Material Size Ramark
1 Flare Tip Plate Flange 32" 1508
2 Upper Stream 32188 4" 1504
3 Pilot Gas 31058 17150 - Found rust and corrosion around
4 Vent Tip Inlet 310 8§ 6" 150# stud boltinut
5 Upper Stream Inlet 31088 4" 1508
[} Pipe Drain Gas Seal 31055 3" 1508
7 G Flare - Good condition
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CLIENT PTT GLOBAL CHEMICAL COMPANY LIMITED
PLANT/UNIT: PTTGC LLDPE PLANT 2
LOCATION : MAP TA PHUT, RAYONG , THAILAND

6GT

Isolate Flare System Hexene-1 (LVG)
Normal Operate Isolation Type
: . Isolation Isolation Removed
Temporar
_moHM_o: Process Material Line Number P&ID No. Temp. (©) Pressure porary Isolation Viave No. Spectacle Blind
. Kglem2 . .
(Kglem29) |~ ve No. CLOSED OPENED atvaveNo. | (pae) | sinature | (Date) | sinature
Isolate Flare System Hexene-1 (LVG)

1 LN 3/4"-LN-6898-AG1A PID-504 40 15 - GA-001 - -

2 LN 3/4"-LN-6779-AG1A PID-504 40 15 - GA-009 - -

3 LVG 4"-LVG-5303-AG1A PID-504 40 0.01 GA013 GA013 - -

4 LN 3/4"-LN-6777-AG1A PID-504 40 15 - GA007 - -

5 LN 3/4"-LN-6778-AG1A PID-504 40 15 - GA018 - -

6 VG 6"-TVG-5307-AG1A PID-504 65 0.01 GA014 GA014 - -

7 VG "-TVG-5308-AG1A PID-504 50 0.01 GAO015 GAO015 - -

8 LN 3/4"-LN-6761-AG1A PID-504 40 15 - GA020 - -

9 LN 3/4"-LN-6761-AG1A (Bypass) PID-504 40 15 - GL023 - -

10 PA 3/4-PA-6842-AG1A PID-504 40 3.5 - GA034 - -

11 LP 3/4"-LP-6896-AG1B-HC(25) PID-504 138.5 2.5 - GA025 - -

12 P 1/2"-P-5312-AG1A PID-504 40 0.01 - GAO030 - -

13 LVG 10"-LVG-5810-AG1A 98C 48.9 0.01 - GAO003 - -

14 LVG 10"-LVG-5810-AG1A 98C 48.9 0.01 - GA001 - GA001
NOTES : Slip Blind or Blind Flange 4" amount 1 blind
Slip Blind or Blind Flange 6" amount 2 blind
Spectacle Blind 10" amount 1 blind
; - E CLOSE
= ?
g 1 s J_ -
- %5ty CATEGORY A
Eary
" v
¥ 9 4 A : = 3
i I
i =" g N\
P ? et 4
k-
ML AL -3
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1.1 msfnmnenssufinduauvavesmsdassasiszneudunidszivia (Volatile

Organic Compounds; VOCs)
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M aa - o - o -
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° Purification Area L4 Hexene-1 Area
° Reaction Area o Vent Recovery Area
o Degassing Area o Pelletizing Area
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NPC SAFETY AND EN"" RONMENTAL SERVICE CO., LTD.

2009 PAKORN SONGKHRAORAT RD,, TAMLON MAP TA PHUT, AMPHOE MUEANG RAYONG, RAYONG 21150,

THAILAND

Calibration Certificate
Certificate No : 640045
Date of issue  : 12 May 2021

Manufacturer : RAE Systems

Instrument Model . MiniRAE 3000

Instrument Serial No, : 592-905376

Customer Name : PTT GLOBAL CHEMICAL PUBLIC COMPANY LIMITED

Customer Address : 555/1 ENERGY COMPLEX, BUILDING A, 4"y FLOOR, VIBHAVADI

RANGSIT ROAD, CHATUCHAK, CHATUCHAK BANGKOK 10900

Standard Reference

This instrument has been calibrated by using calibration gases. Test and calibration data is on file with

NPC SAFETY AND ENVIRONMENTAL SERVICE CO., LTD

Device : 100 PPM i-C,H; and Air Balance
Lot Number 1 1033526 (1)

Part Number i -

Accuracy ¢ + 2% Relative

Calibration Results Before & After Adjustment

Parameter of Standard Standard Values | Before Adjust | After Adjust Status
i-C,H; (PPM) 100.0 99.3 100.0 Pass
-~
Calibrated By:

Technical Support Officer

TNS-W-002-01 Rev .00, 21/05/14

ANALYSIS CERTIFICATION

METHOD OF PREPARATION : GRAVIMETRIC / PRESSURE TRANSFILLING

METHOD OF ANALYSIS : GC(FID)

LOT NO COMP, 1 CoMP. 2 come. 3 COMP. 4 CoMP. 5 Exp

. . COMP. 6
& QTY. :i.-\‘.J‘*.H3 AIR ke
1033526(1) 100PPM BALANCE T ;;;;J_.;;;

Gas mi:.ctures manufactured with balances calibrated by an IS0 17025
a.c:credq.tn_ad Company using NIST traceable weights and meets or exceeds
the requirements of NIST Handbook 44.

Calibration test 72053, 72057, 72059, or 72062 dated,

3rd January 2018 applies.

WEIGHT SETS USED: Kit# 92231 Test# 2565058, Kit# 0 -
13 Thebl TRmTTotonets ‘ . # 03610, Test# VA-18-1076¢
No affecting environmental conditions during analysis.

REQUESTED BY : EXECUTIVE TRADING LIMITED

CUSTOMER PURCHASE ORDER NUMBER : PO14746/3021047

PACKING LIST NUMBER : 10936746

CERTJ:FIcaTIoNIm‘Tﬁ‘_: Octpber 25, 2018

ANALYSIS BY :

Quality Répresentative

"We certify that all the cylinders for the Lot numbers identified herein are manufactured and tested within the requirements
of CFR 49 part 178.65 and that physical and chemical test reports are on file and copies will be furnished upon request.”

CALGAZ, a division of Airgas USA LLC
821 Chesapeake Drive, Cambridge, MD 21613-0149
Fhone: (410)228-6400 Fax: (410)228-4251
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VOCs Emission Inventory
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LLDPE1

VOC Emission Unit Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total YTD
Total VOC Emission Ton
Fugitive emission from Ton 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00019 0.00019 0.00019 0.00019 0.00019|  0.00019 0.00115
equipment & machines
Emission via stack & vent from Ton 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.000 0.000. 0.000 0.000 0.000 0.000 0.000
fuel combustion
Emission from tank farm Ton N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.000
Emission from loading & Ton N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.000
unloading
Emission from flare Ton 0.49541 0.44235 0.62731 0.35004 0.45140 0.47751 0.42078 0.44305 0.43790 0.37302 0.55503|  0.62209 5.69589
Emission from wastewater Ton N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.000
treatment system
LLDPE2

VOC Emission Unit Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total YTD
Total VOC Emission Ton
Fugitive emission from Ton 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000]  0.00000 0.00000|  0.00000 0.00000|  0.00000 0.00000
equipment & machines
Emission via stack & vent from Ton N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00000
fuel combustion
Emission from tank farm Ton N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.000
Emission from loading & Ton N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.000
unloading
Emission from flare Ton 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000 0.000 0.000 0.000 0.0000 0.000 0.000
Emission from wastewater Ton N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.000

treatment system
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+ Halving  value-chain
Scope 3 - Emissions

2050
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Paris Agreement

funsaussatihvunelesne
AUIUTaAUNA
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(Collaborations of industry,
consumers, and policymakers)

Private & Confidential | 1

éeGT

(5 1,000,000+ tc5ze

miauinuwaaawuuaumﬁwuﬂsmmﬁmw
AsEIUMSHARaNIYsAINS (2050)

@ 100%

msladwdeuazaial lunszurunsudn (2050)

msdnsanuiullleidatamadam
NAUNUAATITUUG

Remark: 'Renewable energy, or co-gen with
CCS, or the mix of them

& NeWw Low carbon Tech
Afimsianlaas GHG (uaue (2050)

o wdwnulalesiau (Bule / Green Hydrogen)
o nuwwmdsnulwihneunu

Private & Confidential

Low Carbon Transition

Framework

~2 00/0 Efficiency-driven:

Smart Operating

Operational Efficiency
Flaring reduction

[ﬁ}l Low Carbon Power: Renewables, H,
=1, Low Carbon Heat

“Responsible Production”

Decarbonization via

. Carbon Capture: Utilization and Storage (CCUS)

- Nature-based solution

Portfolio-driven

4u Portfolio ggsAamisuansiuas

UnuanAsEgABNBII AU 12iag9
Ysauals

~25¢,

Net Zero

éeGT

~2 5% Portfolio-driven:

Responsible Caring

sy Portfolio adjustment to low carbon
@ - High Value Businesses (HVB)

- Green Businesses

- Recycling & circularity

- Monetization

Value-added Applications / Upcycling

“Offer the Best”
YOU ¢
L nnectin INSU  cCircularity

O Waste Management

- Awareness Enhancement
- Collecting & Management

Mechanical & Chemical Recycling

“Stop the Waste”

onfidential | 2

éeGT

@ 3,300,000 tcoze”

Wudadrumsasnuiiiacin Quality of
Earning 1funaugsia Performance
Chemicals (HVB uagauq)

@ Circularity Solution

amadanlvifuand ianunsaaavioasuau
uazuazwanaanlansang Au

You . . ;

lr'!§u o anaundndarinsuauant i

+1,000 KTA
wanAauaigiutiaiw (bio-based)
(2,400 KTA tufl 2025)

+75 KTA
wanfNauaiannnstunstlanda (2025)
Mechanical & Chemical Recycing

PuWandadaaiiaan Footprint
o uimsiamswaadnlduadiadionsueas
o ns¥1nuATs Recycling / Upcycling

[}

Remark: *Performance resins, bio-based products,
recycled resins

onfidential | 4
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) GC

PTT Global Chemical Public Company limited

F-(P-MN-CS)-W-(P-MN-CS)-Q-023-02 :
Calibration Report for : General Field Analyzer

Calibration Report for : General Field Analyzer

Instrument Data

Calibration Room Condition

Temperature - +/- 2 Deg.C
Tag. Category LI 150 ¥l Normal Relative Humidity - +/- 10 % RH
Tag. No. L-AT-9203-2
Mfg. HORIBA Reference Material No.1
Model OPSA-150 Description Distilled Water
Controller Serial No. - Certification Lot No.
Sensor Serial No. 5D10CS7Y Exp. Date _
Input Range 0% 0 UV Abs Reference Material No.2
100 % 0.690 UV Abs Description Reagent
Certification No. 106001
Output Range 0% 4 mA Exp. Date -
100 % 20 mA
Reference Material No.3
Indicator Range 0% 0 mg/l Description -
100 % 120 mg/l Certification No. -
Exp. Date R
Error Allowable  Zero +-1 UV Abs
Span +-1 UV Abs
Apply Reference As Found As Left
Input Ref. Material I/P [ Desired Ind. | Actual Ind. Error Ref. Material I/P | Desired Ind. Actual Ind. Error
Step P
Distilled Water UV Abs UV Abs
(+-1%) UV Abs UV Abs UV Abs UV Abs (+-1%) UV Abs UV Abs UV Abs (+-1 %)
1 Zero 0.000 0.000 0.000 0.100 0.083 0.000 0.000 0.000 0.000
Reagent UV Abs UV Abs
(+-1%) UV Abs UV Abs UV Abs UV Abs (+-1%) UV Abs UV Abs UV Abs (+-1%)
2 Span 0.690 0.690 0.690 0.610 -0.067 0.690 0.690 0.690 0.000
Calibration Results Zero Adjustment Process Verification
- Accepted Before Zero Set - Actual Process @ Test Instrument -
O Rejected After Zero Set Reading @ Instrument
[ Accepted as Note Deviated -
Note Work Order No. 301413485
Calibrated By 27/12/2022 Working Hour 3 Hr.
Approved By 27/12/2022

Revision No.: 1

Page 1 of 1

Date: 22 May 2013
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PTT Global Chemical Public Company limited

F-(P-MN-CS)-W-(P-MN-CS)-Q-023-02 :

Calibration Report for : General Field Analyzer

Calibration Report for : General Field Analyzer

Instrument Data Calibration Room Condition
Temperature : - +/- 2 Deg.C
Tag. Category O so Il Normal Relative Humidity : - +/- 10 % RH
Tag. No. L-2-AT-9212-2
Mfg. HORIBA Reference Material No.1
Model OPSA-150 Description Distilled Water
Controller Serial No. - Certification No. : -
Sensor Serial No. C793147X Exp. Date R
Input Range 0% 0 mg/l Reference Material No.2
100 % 150 mg/1 Description Reagent
Certification No. Lo
Output Range 0% 4 mA Exp. Date -
100 % 20 mA
Reference Material No.3
Indicator Range 0% 0 mg/l Description : -
100 % 150 mg/1 Certification No. : -
Exp. Date i
Error Allowable Zero +-1 UV Abs
Span +-1 UV Abs
Apply Reference As Found As Left
Input Ref. Material I/P | Desired Ind. | Actual Ind. Error Ref. Material I/P | Desired Ind. Actual Ind. Error
Step -
Distilled Water UV Abs UV Abs
UV Ab UV Ab UV Ab
(+-1%) S S UV Abs UV Abs (+-1%) S UV Abs UV Abs (+-1%)
1 Zero 0.000 0.000 0.000 0.045 0.030 0.000 0.000 0.000 0.000
Reagent UV Abs UV Abs
'V Abs UV Ab S 'V Abs
(+-1%) U S S UV Abs UV Abs (H-1%) 6) S UV Abs UV Abs (+-1%)
2 Span 0.690 0.690 0.690 0.675 -0.010 0.690 0.690 0.690 0.000

Calibration Results Zero Adjustment Process Verification

. Accepted Before Zero Set - Actual Process @ Test Instrument -

|:| Rejected After Zero Set - Reading @ Instrument -

D Accepted as Note Deviated -

Note Work Order No. 301413487
Calibrated By 29-11-2022 Working Hour 1 Hr.
Approved By 29-11-2022

Revision No.: 1 Page 1 of 1 Date: 22 May 2013
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LARO2: Lab Analysis Report Online Export Data.

Exported Date : January 17, 2023
Exported By: 26003517

Sampling Point: LL1-S9206-1 (Waste Water Tranfer Pump G-9206)

m Parameter BOD mg/L COD mg/L | Color(at pH 7.0) | Conductivity | Oil & Grease mg/L pH | TDS mg/L | Temperature TSS mg/L Zn mg/L
Unit mg/L mg/L ADMI uS/cm mg/L pHunit. mg/L deg.C mg/L mg/L
4 20 Max 120 Max 300 Max 5 Max 5.5-9.0 | 3000 Max 40 Max 5 Max
Spec: LL1-S9206-1 : 3 4200 Max 5.5-9.0 40 Max
Spec: LL1-S9206-1 : 2 Report Report Report

05-Jul-22 08:00 AM <2.0 <30 110 0.6 7.1 62 28 2.8

12-Jul-22 08:00 AM 3.7 65 <10 126 1.9 7 54 25.1 27 0.019

19-Jul-22 12:00 AM <2.0 <30 84.1 1.6 7.1 14 25 8

26-Jul-22 12:00 AM 3.7 <30 87.8 <0.5 7.4 30 28 9.4

02-Aug-22 08:00 AM 3.4 <30 89.5 <0.5 7.1 <10 28 3.6

09-Aug-22 08:00 AM 4.2 <30 <10 71.9 1.1 7.1 <10 28 3.2 0.056

16-Aug-22 12:00 AM 2.7 <30 72.1 <0.5 6.9 40 28 4.4

23-Aug-22 12:00 AM 3.1 <30 52.9 <0.5 7.2 36 30 2

30-Aug-22 12:00 AM 2.6 <30 87 <0.5 7.3 66 30 5.6

06-Sep-22 08:00 AM 25 <30 93.6 <0.5 7.2 60 30 3.2

13-Sep-22 08:00 AM <2.0 <30 <10 81.8 <0.5 7.1 62 25 2 0.098

20-Sep-22 12:00 AM <2.0 <30 66.6 1.2 7 26 25.6 2.2

27-Sep-22 12:00 AM 2.4 <30 63.4 0.7 7.5 34 25 2.6

04-Oct-22 08:00 AM <2.0 <30 53.6 <0.5 7 30 25 16

11-Oct-22 08:00 AM 3.4 <30 <10 60.2 0.9 7 68 25 4.8 0.089

18-Oct-22 12:00 AM <2.0 <30 51.3 <0.5 6.9 18 25 2.2

25-Oct-22 12:00 AM 3.9 <30 69 0.5 6.7 <10 25 5.4

01-Nov-22 08:00 AM <2.0 <30 73.3 <0.5 7 66 25 4

08-Nov-22 08:00 AM 4 <30 12 70.9 <0.5 7.2 34 25 7.2 0.099

15-Nov-22 12:00 AM <2.0 <30 107 0.9 6.9 136 25 5.4

22-Nov-22 12:00 AM 3.3 <30 95.6 <0.5 7 114 28.2 2.4

06-Dec-22 08:00 AM 7.9 45 154 0.6 7 74 26 <1.0

13-Dec-22 08:00 AM 6.3 <30 20 1265 <0.5 7.2 1046 25 6 1.04

20-Dec-22 12:00 AM 4.3 <30 122 0.8 7.4 80 25 6

27-Dec-22 12:00 AM 2.1 <30 184 <0.5 7.4 68 25 4.2




LARO2: Lab Analysis Report Online Export Data.
Exported Date : January 17, 2023
Exported By: 26003517

Sampling Point: LL2-59212-1 (Waste Wate

r transfer Pump G-9212 (AP1))

Date/Time | Parameter ng/l_ COD mg/L | Conductivity | Oil & Grease mg/L pH TDS mg/L | Temperature | TSS mg/L

Unit mg/L mg/L uS/cm mg/L pH unit mg/L deg.C mg/L

Spec: LL2-S9212-1(EN) : 3| 20 Max 120 Max 5 Max 5.5-9.0 | 5000 Max 40 Max

Spec: LL2-S9212-1 : 3 4200 Max 5.5-9.0 40 Max
05-Jul-22 08:00 AM <2.0 <30 171 <0.5 7.5 122 28 4
12-Jul-22 08:00 AM <2.0 <30 266 <0.5 8.6 152 27.6 <1.0
19-Jul-22 08:00 AM 25 <30 174 0.5 7.5 98 25.8 6.2
26-Jul-22 08:00 AM 4 <30 125 <0.5 7.8 58 28 11
02-Aug-22 08:00 AM <2.0 <30 98.6 1.3 7.4 48 28 7.6
09-Aug-22 08:00 AM 3.4 <30 92.1 0.5 7.4 34 28 4
16-Aug-22 08:00 AM 2.1 <30 66 <0.5 7.3 64 26.3 9.6
23-Aug-22 08:00 AM 2.4 <30 92.2 1.2 7.7 36 30 2.4
30-Aug-22 08:00 AM <2.0 <30 64.8 <0.5 7.3 20 30 7
06-Sep-22 08:00 AM <2.0 <30 108 <0.5 8 54 30 6.4
13-Sep-22 08:00 AM <2.0 <30 92.1 <0.5 7.5 66 23.9 3.8
20-Sep-22 08:00 AM 2.1 <30 95.4 1.8 8.1 60 25.2 7.6
27-Sep-22 08:00 AM <2.0 31 95.3 <0.5 7.6 <10 25.3 3.2
04-Oct-22 08:00 AM <2.0 <30 148 1 7.5 88 25.2 2.8
11-Oct-22 08:00 AM <2.0 <30 131 0.5 7.4 60 25 5.4
18-Oct-22 08:00 AM <2.0 <30 91.1 <0.5 7.4 <10 25 <1.0
25-Oct-22 08:00 AM <2.0 <30 97.9 <0.5 7.5 46 25 2.2
01-Nov-22 08:00 AM <2.0 <30 93 <0.5 7.4 <10 25 4.2
08-Nov-22 08:00 AM 2.4 <30 145 <0.5 7.4 84 25 3.4
15-Nov-22 08:00 AM 2.2 <30 106 <0.5 7.2 86 235 3.2
22-Nov-22 08:00 AM 4.3 <30 107 <0.5 7.7 88 29.2 5
06-Dec-22 08:00 AM 2.2 <30 94.3 <0.5 7.5 40 26 6
13-Dec-22 08:00 AM 2.7 <30 107 <0.5 7.3 54 25 3
20-Dec-22 08:00 AM 4.2 <30 111 <0.5 7.3 44 25 6
27-Dec-22 08:00 AM <2.0 <30 84 <0.5 7.5 54 25 1.6




LARO2: Lab Analysis Report Online Export Data.
Exported Date : January 17, 2023
Exported By: 26003517

Sampling Point: LL1-S9102-1 (Cooling Water Discharge P. G-9102A,B.C)

Date/Time | Parameter BOD mg/L  Chloride as CI | COD mg/L  Conductivity | Free CI2 | Oil & Grease mg/L pH TDS by calculation | TSS mg/L | Zn
Unit mg/L ppm wt mg/L uS/cm ppm mg/L pH unit mg/L mg/L mg/L
Spec: LL1-S9102-1 : 3 4200 Max 1 Max 6.5-9.0

05-Jul-22 08:00 AM <2.0 172 34 1391 0.9 8.6 930 5.6

12-Jul-22 08:00 AM <2.0 160 35 1338 <0.05 <0.5 8.4 892 4.2 1

19-Jul-22 08:00 AM <2.0 250 42 1838 1 8.5 1254 5.4

26-Jul-22 08:00 AM <2.0 198 <30 1486 <0.5 8.5 999 6.4

02-Aug-22 08:00 AM <2.0 203 36 1514 0.5 8.5 1019 6.4

09-Aug-22 08:00 AM <2.0 217 37 1579 <0.05 1.9 8.5 1066 5.4 0.81

16-Aug-22 08:00 AM <2.0 169 35 1233 <0.5 8.4 815 10

23-Aug-22 08:00 AM <2.0 186 <30 1380 0.5 8.3 922 7.4

30-Aug-22 08:00 AM <2.0 234 31 1656 <0.5 8.3 1122 3

06-Sep-22 08:00 AM <2.0 284 33 1912 <0.5 8.3 1307 13

13-Sep-22 08:00 AM <2.0 244 <30 1787 <0.05 <0.5 7.9 1217 5.6 0.28

20-Sep-22 08:00 AM <2.0 229 30 1664 0.7 8.5 1128 3.4

27-Sep-22 08:00 AM <2.0 234 <30 1734 <0.5 8.4 1178 5.6

04-Oct-22 08:00 AM <2.0 253 34 1791 <0.5 8 1219 4

11-Oct-22 08:00 AM <2.0 338 <30 1772 0.06 0.7 8.1 1206 8 0.19

18-Oct-22 08:00 AM <2.0 232 <30 1550 <0.5 8.1 1045 6

25-Oct-22 08:00 AM <2.0 189 <30 1380 <0.5 8.1 922 17

01-Nov-22 08:00 AM <2.0 218 31 1496 <0.5 8.3 1006 12

08-Nov-22 08:00 AM <2.0 216 35 1530 0.09 <0.5 8.3 1030 10 0.1

15-Nov-22 08:00 AM <2.0 218 31 1539 <0.5 8.3 1037 2.6

22-Nov-22 08:00 AM <2.0 249 37 1809 <0.5 8.4 1233 4.2

06-Dec-22 08:00 AM <2.0 160 <30 1153 <0.5 8.1 967 14

13-Dec-22 08:00 AM <2.0 226 32 1544 <0.05 <0.5 8.3 1041 10 0.19

20-Dec-22 08:00 AM <2.0 162 <30 1125 <0.5 8 738 7.6

27-Dec-22 08:00 AM <2.0 152 <30 1195 <0.5 8.2 788 4.2
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Date 2021-11-11 {YYYY-MM-DD) Time 16:31:44 (Greenwich Mean Time) Page 2 of 2
Date 2021-11-11 (YYYY-MM-DD) Time 16:31:44 (Greenwich Mean Time) Page 1 of 2

PTT GLOBAL CHEMICAL PUBLIC
PTT GLOBAL CHEMICAL PUBLIC Un'vatlon‘ COMPANY LIMITED

UII Ivati°" COMBANY LIMITED TEGHWOLORIES 555/1 ENERGY COMPLEX,BLDG.A,
TEGHHOLOGIES 555/1 ENERGY COMPLEX,BLDG.A, UNIVATION TECHMOLOGIES, LLC CHATUCHAK BRNGKOK 10900
UNIVATION TECHNOLOGIES, LLC CHATUCHAK BANGKOK 10900 THAILAND
THAILAND

Univation Confidential Information

Certificate of Analysis Customer Information Reported data and values were (or will be) prepared pursuant to proprietary in process
Prod Numb 00097045106 measurement or sampling and test procedures in effect at time of production. Some values may
Toduct Number Customer Name PTT GLOBAL CHEMICAL PUBLIC be the result of interpolation or correlation of other data. including data from intermediate or
Product Name i precursor product. Applicable sampling and testing methods are available under secrecy
Custemer FO number 1040367175-2A agreement and are subject to change without notice. The information contained herein is based
XCAT™ HP-100 Catalyst upon data believed (o be reliable and relates only (o the matters specifically contained herein.
—— T Although such information is. to the best of our knowledge and belief, accurate, and reliable as of
1A the date thereof, no representation. warranty (expressed or implied, of merchantability, fitness or
Order Number 100004810 otherwise), or guarantee is made as to the suitability, accuracy, reliability, or completeness of the
) information. It is the user's responsibility to satisfy itself as to the suitability, accuracy, reliability,
Container ID MSKU5848860 and completeness of such information for its particular use. Further, there is no warranty against
patent infringement, and Univation Technologies, LLC (nor any of its affiliates) shall not be liable
for any loss, damage. or injury thal may occur [rom the usc of this information. No statement
Shipvent No: 26009071 Specification: Nanker 000000440701 herein shall be construed as an endorsement of any product or process.
- For inquiries please contael Customer Service or local sales
o o, e J;:;:':l.:';f Alurinum  |Volatile Matter *™Trademark of Univation Technologies. UNIVATION, stylized “Univation Technologies™ and the stylized “"U” are
rarger) (%) | (WTR) W%} registered trademarks (Reg. U.S. Pat. and Tm. Off. and other countries) of Univation Technologies. UCAT is a
UDZ5L8AO01 ATETAILS 97|, 13, 21| - trademark of The Dow Chemical Company ("Dow") or an alfilialed company of Dow, licensed for use (o Univation
- n" v Technologies and its subsidiaries.
UD2SLEBTO02 876 3, 91.1/ 1048, }.l/
025191003 876762) L’ 921 ~ 103 27|
025192004 876768/ 947 13~ 17|
A
025192004 37"32‘ Bl.]:/ H.!r 1.7
U0Z5L34005 876752 821 ;
2 - 12l 25~
V025194005 8?5??2/ 9?_;/ 12 l.if
U025L94005 srsn_:’// 9217 n2 - 2'3’
M125194005 S?Bﬂ?‘ !2.1‘/ ll.i/ 2.5-/
025196006 8767531/ 921 10.7 )
U0Z5L96006 E16760)/ 921 7], 21
UDZSLIE006 e g s21) 107 , 2l
025196006 mrs:/ 921~ 10.7 21
V025197007 W0B592 m.o, 112 19
A - - —
Uaz5197007 \mnz/ mu.n_/ 112 19|
UD25L87007 vorrazys 1000]- 12| 1)
4
V02597007 voTI9440 100.0)- 112 18]
025199008 876715 547~ p 23
025195008 876731 947, R 23~
25195008 8‘!6:‘4}/ %I 1nal . 23
025199008 #6748~ surf 11 23
Q532204 Certificate aneiaanan
SIS .,
asdla___{
{ .
suit 10,061 15
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Time 16:31:03 (Greenwich Mean Time) Page 1 of 2

Date 2021-11-11 {YYYY=MM=DD) Time 16:31:03 (Greenwich Mean Time) Page 2 of 2

Univation

TECHNOLOGIES

UNIVATION TECHNOLOGIES, LLC

PTT GLOBAL CHEMICAL PUBLIC
COMPANY LIMITED

555/1 ENERGY COMPLEX,BLDG.A,
CHATUCHAK BANGKOK 10900
THAILAND

PTT GLOBAL CHEMICAL PUBLIC
COMPANY LIMITED

555/1 ENERGY COMPLEX,BLDG.A,
CHATUCHAK BANGKOK 10900
THAILAND

Univation

TECHNOLOGIES
UNIVATION TECHNOLOGIES, LLC

Caertificate of Analysis

Customer Information

Univation Confidential Information
Reported data and values were (or will be) prepared pursuant to proprietary in process
measurement or sampling and test procedures in effect at time of production. Some values may
be the result of interpolation or correlation of other data. including data from intermediate or
precursor product. Applicable sampling and testing methods are available under secrecy
agreement and are subject to change without notice. The information contained herein is based
upon data believed (o be reliable and relates only to the matlers specifically contained herein,
Altheugh such information is. to the best of our knowledge and belief. accurate, and reliable as of
the date thereof, no representation. warranty (expressed or implied, of merchantability, fitness or
otherwisel), or guarantee is made as to the suitability, accuracy, reliability, or completeness of the
information. It is the user's responsibility to satisfy itself as to the suitability, accuracy, reliability,
and completeness of such information for its particular use. Further, there is no warranty against
patent infringement, and Univation Technologies, LLC (nor any of its affiliates) shall not be liable
for any loss, damage. or injury that may occur (rom the usc of this information. No slatement
herein shall be construed as an endorsement of any product or process.

For inquiries please contact Customer Service or local sales

*™Trademark of Univation Technologies. UNIVATION, stylized “Univation Technologies™ and the stylized “U" are
registered trademarks (Reg, ULS. Pat. and Tm. Off. and other countries) of Univation Technologics. UCAT isa
trademark of The Dow Chemical Company ("Dow™) or an alfilialed company of Dow, licensed [or use Lo Univation
Technologies and its subsidiaries.

Froduct Number 00097045108 Customer Name PTT GLOBAL CHEMICAL PUBLIC
Froduct Name
Customer PO number 1040367175-2A
XCAT™ HP-100 Catalyst
Delivery HNo. 800006850
Order Number 100004810
Container ID FESU206B308
Shipment No. 20009070 Specification Number 000000440701
Transition
Bateh No. Cylinder | Metals [% of ‘*}m"r m:'m“"
tarper}i% )
L0Z5LBRO01 876774¢" 947 - 113 21
UO2518R001 86785 4.7~ 113 uf
U025L8R001 67864 04,7 E .
16786, 7 113 21
"
U025L8R00) 876783 947) JIE] 21
U025L8T002 76773 21 108 LRI
U025LET002 276776/ 921 108)- 21
V025L8T002 87678411 921 08] 2,
V02518002 876782} 921) 108] 21l
U025091003 arsTTyy szaf_ e 3 DA
U025191003 B76777 2. ! :
V 21l 108 27|,
U025L51003 876778 9214~ 108 a7,
U25L31003 876783/ 521 108 27
4 s L~ v
4
025152004 876755 ) o 113 17l
UD251L92004 876764} 7~ 13 17),
025152004 876785y 7| u3L 11/

]
i ©s32a0u Certificate AnEaaNAT |

swnsit ..

asilo

{ ’
'Suﬁ.‘_g 101 /b5
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Wnivation
TEGHHOLOGIES
Product Name:  XCAT(TM) HP-100 CATALYST
Revision Date: 28 Sep 2011

MATERIAL SAFETY DATA SHEET
[SECTION 1 PRODUCT AND COMPANY IDENTIFICATION
PRODUCT

Product Name: XCAT(TM) HP-100 CATALYST
Product Description:  Organometallic Compound

Intended Use: Catalyst

COMPANY IDENTIFICATION
Supplier: UNIVATION TECHNOLOGIES, LLC
5555 SAN FELIPE, SUITE 1950
HOUSTON, TX. 77056 USA
24 Hour Health Emergency Day Emergency - (713) 726-3700 / Night Emergency - (800)
726-2015

Transportation Emergency Phone (800) 424-9300 or (703) 527-3887 CHEMTREC

Product Technical Information (713) 892-3700
Supplier General Contact (713) 892-3700
I SECTION 2 COMPOSITION / INFORMATION ON INGREDIENTS
Reportable Hazardous Substance(s) or Complex Substance(s)
Name CAS# Concentration*
PROPRIETARY ORGANOMETALLIC CATALYST None 20 - 30%
SILICA 7631-86-9 60 - 70%
TOLUENE 108-88-3 <3%

* All concentrations are percent by weight unless material is a gas. Gas concentrations are in percent by volume.

[SECTION 3 HAZARDS IDENTIFICATION |

This material is considered to be hazardous according to regulatory guidelines (see (M)SDS Section 15).

POTENTIAL PHYSICAL / CHEMICAL EFFECTS
Reacts violently with water. Material can release vapors that readily form flammable mixtures. Vapor
accumulation could flash and/or explode if ignited. Small spilled amounts of the material will not burn, but will
smolder and char when exposed to air. Spilled amounts greater than 25 kg (50 pounds) may produce open
flames. The catalyst will decompose or react upon exposure to air or water and may release aluminum oxide
fumes, hydrochloric acid and flammable organic vapors. Pyrophoric. Material can accumulate static charges
which may cause an ignition.

POTENTIAL HEALTH EFFECTS
Corrosive to eyes and skin. May cause permanent damage. Toxic if swallowed. Irritating to respiratory
system. This material will react with water to release hydrochloric acid and heat. If inhaled, delayed lung injury
may result.

Target Organs:  Skin | Eye |

Wnivation
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Page 2 of 12
NFPA Hazard ID: Health: 3 Flammability: 3 Reactivity: 2
HMIS Hazard ID: Health: 3 Flammability: 3 Reactivity: 2

NOTE:  This material should not be used for any other purpose than the intended use in Section 1 without expert
advice. Health studies have shown that chemical exposure may cause potential human health risks which may vary
from person to person.

[ SECTION 4 FIRST AID MEASURES |

INHALATION
Remove from further exposure. For those providing assistance, avoid exposure to yourself or others. Use
adequate respiratory protection. If respiratory irritation, dizziness, nausea, or unconsciousness occurs, seek
immediate medical assistance. If breathing has stopped, assist ventilation with a mechanical device or use
mouth-to-mouth resuscitation. At ambient/normal handling temperatures, no adverse effects due to inhalation
of dust are expected.

SKIN CONTACT
Wash contact areas with soap and water. Remove contaminated clothing. Launder contaminated clothing

before reuse.

EYE CONTACT
Flush thoroughly with water for at least 15 minutes. Get immediate medical assistance. If medical assistance is
not immediately available, flush an additional 15 minutes.

INGESTION
Seek immediate medical attention. Do not induce vomiting.

[SECTION 5 FIRE FIGHTING MEASURES |

EXTINGUISHING MEDIA
Appropriate Extinguishing Media: Use dry chemical, carbon dioxide (CO2), or a dry, noncombustible
material such as, dry sand or earth, to extinguish flames.

Inappropriate Extinguishing Media: DO NOT USE WATER.

FIRE FIGHTING
Fire Fighting Instructions: Pyrophoric. Evacuate area. Prevent runoff from fire control or dilution from
entering streams, sewers, or drinking water supply. Firefighters should use standard protective equipment and
in enclosed spaces, self-contained breathing apparatus (SCBA). Use water spray to cool fire exposed
surfaces and to protect personnel.

Unusual Fire Hazards: Pyrophoric. Adsorption of water will generate heat and possibly steam; closed
containers may get very hot and build up pressure. Hazardous material. Firefighters should consider protective
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equipment indicated in Section 8.

Hazardous Combustion Products:  Smoke, Fume, Incomplete combustion products, Oxides of carbon,
Hydrochloric acid (HCL)

FLAMMABILITY PROPERTIES
Flash Point [Method]: [Pyrophoric]
Flammable Limits (Approximate volume % in air): LEL: N/D UEL: N/D
Autoignition Temperature: N/D

[ SECTION 6 ACCIDENTAL RELEASE MEASURES

NOTIFICATION PROCEDURES
In the event of a spill or accidental release, notify relevant authorities in accordance with all applicable
regulations. US regulations require reporting releases of this material to the environment which exceed the
applicable reportable quantity or oil spills which could reach any waterway including intermittent dry creeks. The
National Response Center can be reached at (800)424-8802.

PROTECTIVE MEASURES
Avoid contact with spilled material. Warn or evacuate occupants in surrounding and downwind areas if
required due to toxicity or flammability of the material. See Section 5 for fire fighting information. See the
Hazard Identification Section for Significant Hazards. See Section 4 for First Aid Advice. See Section 8 for
advice on the minimum requirements for personal protective equipment. Additional protective measures may be
necessary, depending on the specific circumstances and/or the expert judgment of the emergency responders.

SPILL MANAGEMENT
Land Spill: Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area). Stop leak
if you can do it without risk. Do not touch or walk through spilled material. Prevent entry into waterways,
sewer, basements or confined areas. Fully encapsulating, vapor protective clothing should be worn for spills
and leaks with no fire. Use clean non-sparking tools to collect material and place it into loosely covered plastic
containers for later disposal. Prevent dust cloud. Cover with DRY earth, DRY sand, or other non-combustible
material followed with plastic sheet to minimize spreading or contact with rain.

Water Spill: Stop leak if you can do it without risk. Confine the spill immediately with booms. Warn or
evacuate occupants in surrounding and downwind areas if required due to toxicity or flammability of the
material. Warn other shipping. Skim from surface.

Water spill and land spill recommendations are based on the most likely spill scenario for this material;
however, geographic conditions, wind, temperature, (and in the case of a water spill) wave and current direction
and speed may greatly influence the appropriate action to be taken. For this reason, local experts should be
consulted. Note: Local regulations may prescribe or limit action to be taken.

ENVIRONMENTAL PRECAUTIONS
Prevent entry into waterways, sewers, basements or confined areas. Large Spills: Cover spill with plastic
sheet or tarpaulin to minimize spreading.

[ SECTION 7 HANDLING AND STORAGE

HANDLING
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Minimize dust generation and accumulation. Routine housekeeping should be instituted to ensure that dusts
do not accumulate on surfaces. Material may form dust and can accumulate electrostatic charges due to the
friction from transfer and mixing operations, which may cause an electrical spark (ignition source). Provide
adequate precautions to ignition sources, such as electrical grounding and bonding, inert atmosphere or
non-sparking tools. However, bonding and grounds may not eliminate the hazard for static accumulation.
Consult local applicable standards for guidance. Refer to NFPA 654, Standard for the Prevention of Fire and
Dust Explosions from the Manufacturing, Processing, and Handling of Combustible Particulate Solids and EN
61241, Electrical Apparatus for Use in the Presence of Combustible Dust for safe handling. Avoid breathing
material. Avoid breathing mists or vapors. Avoid all personal contact. Prevent exposure to ignition sources,
for example use non-sparking tools and explosion-proof equipment. Product may generate heat if it comes in
contact with water or water vapor. May contain hydrogen chloride gas. Use proper bonding and/or ground
procedures. However, bonding and grounds may not eliminate the hazard from static accumulation. Avoid
contact with moist air. Avoid vapors from heated materials to prevent exposure to potentially toxic/irritating
fumes. Prevent small spills and leakage to avoid slip hazard. ~Material can accumulate static charges which
may cause an electrical spark (ignition source). DO NOT allow water to come into contact with this material.
Keep container upright.

Loading/Unloading Temperature: [Ambient]
Transport Temperature: [Ambient]
Static Accumulator:  This material is a static accumulator.

STORAGE
Material should be stored under an inert atmosphere. Empty container retains nitrogen vapor and product
residue. The container choice, for example storage vessel, may effect static accumulation and dissipation.
Do not store in open or unlabelled containers. Keep container closed. Handle containers with care. Open
slowly in order to control possible pressure release. Store in a cool, well-ventilated area.  Outside or
detached storage preferred.
Storage Temperature: [Ambient]

[ SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMIT VALUES

Exposure limits/standards (Note: Exposure limits are not additive)

Source Form Limit / Standard NOTE Source
PROPRIETARY ORGANOMETALLIC TWA 5 mg/m3 as Zr OSHA Z1
CATALYST
PROPRIETARY ORGANOMETALLIC STEL 10 mg/m3 as Zr ACGIH
CATALYST
PROPRIETARY ORGANOMETALLIC TWA 2 mg/m3 as Al ACGIH
CATALYST
TOLUENE Ceiling 300 ppm N/A OSHA 72
TOLUENE Maximum | 500 ppm N/A OSHA Z22

concentra

tion
TOLUENE TWA 200 ppm N/A OSHA 72
TOLUENE TWA 20 ppm N/A ACGIH
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Exposure limits/standards for materials that can be formed when handling this product:  See the OSHA Z-3
Table for exposure limit guidance for mineral dusts. For dusty conditions, OSHA recommends for particulates not
otherwise regulated an 8-hour TWA of 15 mg/m3 (total dust), 5 mg/m3 (respirable fraction); ACGIH recommends for
insoluble and poorly soluble particles not otherwise specified an 8-hour TWA of 10 mg/m3 (inhalable particles), 3
mg/m3 (respirable particles).

NOTE: Limits/standards shown for guidance only. Follow applicable regulations.
ENGINEERING CONTROLS

The level of protection and types of controls necessary will vary depending upon potential exposure conditions.
Control measures to consider:
Adequate ventilation should be provided so that exposure limits are not exceeded. Use
explosion-proof ventilation equipment to stay below exposure limits.

PERSONAL PROTECTION

Personal protective equipment selections vary based on potential exposure conditions such as applications,
handling practices, concentration and ventilation. Information on the selection of protective equipment for use
with this material, as provided below, is based upon intended, normal usage.

Respiratory Protection:  If engineering controls do not maintain airborne contaminant concentrations at a
level which is adequate to protect worker health, an approved respirator may be appropriate. Respirator
selection, use, and maintenance must be in accordance with regulatory requirements, if applicable. Types of
respirators to be considered for this material include:

Particulate air-purifying respirator approved for dust / oil mist is recommended.

For high airborne concentrations, use an approved supplied-air respirator, operated in positive pressure mode.
Supplied air respirators with an escape bottle may be appropriate when oxygen levels are inadequate,
gas/vapor warning properties are poor, or if air purifying filter capacity/rating may be exceeded.

Hand Protection:  Any specific glove information provided is based on published literature and glove
manufacturer data. Glove suitability and breakthrough time will differ depending on the specific use conditions.
Contact the glove manufacturer for specific advice on glove selection and breakthrough times for your use
conditions. Inspect and replace worn or damaged gloves. The types of gloves to be considered for this material
include:
Chemical resistant gloves are recommended. If contact with forearms is likely wear gauntlet style
gloves.

Eye Protection:  Chemical goggles and face shield are recommended.

Skin and Body Protection: Any specific clothing information provided is based on published literature or
manufacturer data. The types of clothing to be considered for this material include:
Chemical/oil resistant clothing is recommended. Chemical/ oil resistant clothing if contact with
material is likely.

Specific Hygiene Measures:  Always observe good personal hygiene measures, such as washing after
handling the material and before eating, drinking, and/or smoking. Routinely wash work clothing and protective
equipment to remove contaminants. Discard contaminated clothing and footwear that cannot be cleaned.
Practice good housekeeping.
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ENVIRONMENTAL CONTROLS
See Sections 6, 7,12, 13.

[SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES |

Note: Physical and chemical properties are provided for safety, health and environmental considerations only
and may not fully represent product specifications. Contact the Supplier for additional information.

GENERAL INFORMATION
Physical State: Solid

Form: Powder
Color:  White to Off-White
Odor:  N/D

Odor Threshold:  N/D

IMPORTANT HEALTH, SAFETY, AND ENVIRONMENTAL INFORMATION
Relative Density:  N/D
Bulk Density: < 0.4 glccat 20 °C
Flash Point [Method]: [Pyrophoric]
Flammable Limits (Approximate volume % in air): LEL: N/D UEL: N/D
Autoignition Temperature: N/D
Boiling Point / Range:  N/A
Vapor Density (Air=1):  N/A
Vapor Pressure: N/A
Evaporation Rate (n-butyl acetate =1): N/A
pH: N/D
Log Pow (n-Octanol/Water Partition Coefficient): N/D
Solubility in Water:
Viscosity:  N/A
Oxidizing Properties: See Hazards Identification Section.

OTHER INFORMATION
Freezing Point:  N/A
Melting Point:  N/D

[ SECTION 10 STABILITY AND REACTIVITY

STABILITY: Material is stable under normal conditions.

CONDITIONS TO AVOID:  Elevated temperatures.

MATERIALS TO AVOID: Contact with water. Oxygen, Alcohol, Air

HAZARDOUS DECOMPOSITION PRODUCTS: Flammable hydrocarbons, Methane, Hydrochloric acid (HCL)

HAZARDOUS POLYMERIZATION:  Will not occur.

[SECTION 11 TOXICOLOGICAL INFORMATION

ACUTE TOXICITY
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Route of Exposure Conclusion / Remarks
Inhalation
Toxicity: No end point data
Irritation: Data available.

Not determined. Material has not been fully evaluated.
May be irritating to the respiratory tract. The effects are reversible.
Based on test data for structurally similar materials.

Ingestion
Toxicity: Data available.

Moderately toxic. Based on test data for structurally similar
materials.

Skin
Toxicity: No end point data
Irritation: Data available.

Not determined. Material has not been fully evaluated.
Corrosive to eyes and skin. May cause permanent damage.
Based on test data for structurally similar materials.

Eye
Irritation: Data available.

Corrosive to eyes and skin. May cause permanent damage.
Based on test data for structurally similar materials.

CHRONIC/OTHER EFFECTS
For the product itself:
Elevated temperatures or mechanical action may form vapors, mists or fumes which may be irritating to the
eyes and respiratory tract.

Contains:

AMORPHOUS SILICA:  Most amorphous silicas (e.g., diatomaceous earth and precipitated silica) have
relatively little adverse effects, although high aerosol concentrations may cause irritation of respiratory tract or,
with prolonged exposure, possible benign pneumoconiosis. Aerosols of fused amorphous silica are thought to
have greater potential to cause pulmonary fibrosis.

TOLUENE : Concentrated, prolonged or deliberate inhalation may cause brain and nervous system damage.
Prolonged and repeated exposure of pregnant animals (> 1500 ppm) have been reported to cause adverse fetal
developmental effects.

Additional information is available by request.

The following ingredients are cited on the lists below: None.

--REGULATORY LISTS SEARCHED--

1=NTP CARC 3=1ARC 1 5=IARC 2B
2=NTP SUS 4 =1ARC 2A 6 = OSHA CARC
[ SECTION 12 ECOLOGICAL INFORMATION |

The information given is based on data available for the material, the components of the material, and similar
materials.

ECOTOXICITY
Material -- Not expected to be harmful to aquatic organisms.
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MOBILITY
Material -- Low solubility and floats and is expected to migrate from water to the land. Expected to
partition to sediment and wastewater solids.
Material -- Can float on water, but will sink when saturated.

PERSISTENCE AND DEGRADABILITY
Biodegradation:
Material -- Expected to be persistent.

[ SECTION 13 DISPOSAL CONSIDERATIONS |

Disposal recommendations based on material as supplied. Disposal must be in accordance with current applicable
laws and regulations, and material characteristics at time of disposal.

DISPOSAL RECOMMENDATIONS
In accordance with applicable regulations, material is suitable for burning in an enclosed controlled burner for
fuel value or disposal by supervised incineration at very high temperatures or with appropriate filtration.

REGULATORY DISPOSAL INFORMATION
RCRA Information: Disposal of unused product may be subject to RCRA regulations (40 CFR 261). Disposal
of the used product may also be regulated due to ignitability, corrosivity, reactivity or toxicity as determined by
the Toxicity Characteristic Leaching Procedure (TCLP). Potential RCRA characteristics: REACTIVITY.
CORROSIVITY.

Empty Container Warning Empty Container Warning (where applicable): Empty containers may contain residue and
can be dangerous. Do not attempt to refill or clean containers without proper instructions. Empty drums should be
completely drained and safely stored until appropriately reconditioned or disposed. Empty containers should be taken
for recycling, recovery, or disposal through suitably qualified or licensed contractor and in accordance with
governmental regulations. DO NOT PRESSURISE, CUT, WELD, BRAZE, SOLDER, DRILL, GRIND, OR EXPOSE
SUCH CONTAINERS TO HEAT, FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION.
THEY MAY EXPLODE AND CAUSE INJURY OR DEATH.

[ SECTION 14 TRANSPORT INFORMATION |

LAND (DOT)
Proper Shipping Name: ORGANOMETALLIC SUBSTANCE, SOLID, PYROPHORIC, WATER REACTIVE
(Aluminum Alkyls )
Hazard Class & Division: 4.2
ID Number: 3393
Packing Group: |
Hazard Zone: D
Product RQ:  44228.22 LBS - TOLUENE
ERG Number: 135
Label(s): 4.2 (4.3)
Transport Document Name: UN3393, ORGANOMETALLIC SUBSTANCE, SOLID, PYROPHORIC,
WATER REACTIVE (Aluminum Alkyls), 4.2, PG |
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SEA (IMDG)
Proper Shipping Name: = ORGANOMETALLIC SUBSTANCE, SOLID, PYROPHORIC, WATER REACTIVE
(Aluminum Alkyls)
Hazard Class & Division: 4.2
EMS Number: F-G, S-M
UN Number: 3393
Packing Group: |
Label(s): 4.2(4.3)
Transport Document Name: UN3393, ORGANOMETALLIC SUBSTANCE, SOLID, PYROPHORIC,
WATER REACTIVE (Aluminum Alkyls), 4.2 (4.3), PG |

AIR (IATA)
Proper Shipping Name: ORGANOMETALLIC SUBSTANCE, SOLID, PYROPHORIC, WATER REACTIVE
(Aluminum Alkyls)

Hazard Class & Division: 4.2

UN Number: 3393

Packing Group: |

Label(s) / Mark(s): 4.2 (4.3)

Transportation Limitations: FORBIDDEN FOR AIR TRANSPORT

Transport Document Name: UN3393, ORGANOMETALLIC SUBSTANCE, SOLID, PYROPHORIC,
WATER REACTIVE (Aluminum Alkyls), 4.2, PG |

[ SECTION 15 REGULATORY INFORMATION |

OSHA HAZARD COMMUNICATION STANDARD:  When used for its intended purpose, this material is classified as
hazardous in accordance with OSHA 29CFR 1910.1200.

Complies with the following national/regional chemical inventory requirements::  TSCA

EPCRA: This material contains no extremely hazardous substances.

CERCLA:
|Chemical Name | CAS Number | Typical Value | Component RQ [ Product RQ |
|TOLUENE | 108-88-3 [<3% | 1000 LBS [ 44228.22 LBS |

SARA (311/312) REPORTABLE HAZARD CATEGORIES: Fire. Reactive. Immediate Health.

SARA (313) TOXIC RELEASE INVENTORY:

|Chemical Name | CAS Number | Typical Value |
|TOLUENE | 108-88-3 [<3% |

The following ingredients are cited on the lists below:

|Chemical Name | CAS Number | List Citations |
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PROPRIETARY None 1,4

ORGANOMETALLIC CATALYST

SILICA 7631-86-9 13,16, 17,18, 19

TOLUENE 108-88-3 1,4,11,13,15,16,17,18, 19

--REGULATORY LISTS SEARCHED--

1=ACGIHALL 6 = TSCA 5a2 11 = CA P65 REPRO 16 = MN RTK
2=ACGIH Al 7 =TSCA 5e 12 =CARTK 17 =NJ RTK
3 =ACGIH A2 8=TSCA6 13 =IL RTK 18 = PARTK
4=0SHAZ 9=TSCA 12b 14 =LARTK 19 =RIRTK

5=TSCA 4 10 = CA P65 CARC 15=MI 293

Code key: CARC=Carcinogen; REPRO=Reproductive

[ SECTION 16 OTHER INFORMATION
N/D = Not determined, N/A = Not applicable

THIS SAFETY DATA SHEET CONTAINS THE FOLLOWING REVISIONS:
Revision Changes:

Section 06: Protective Measures was modified.

Section 10: Decompostion Products was modified.

Section 01: Product Identification Product Name was modified.

Section 09: Phys/Chem Properties Note was modified.

Section 07: Handling and Storage - Handling was modified.

Section 09: Flash Point C(F) was modified.

Section 14: Transport Document Name was modified.

Section 14: Transport Document Name was modified.

Section 14: Transport Document Name was modified.

Section 15: National Chemical Inventory Listing - Header was modified.
Section 15: National Chemical Inventory Listing was modified.

Section 16: Precautions was modified.

Section 16: NA Contains was modified.

Section 08: Exposure limits/standards was modified.

Section 16: Global Disclaimer was modified.

PRECAUTIONARY LABEL TEXT:

Contains: PROPRIETARY ORGANOMETALLIC CATALYST; TOLUENE

DANGER!

HEALTH HAZARDS

Corrosive to eyes and skin. May cause permanent damage. Very toxic if swallowed.
Target Organs: Skin | Eye |

PHYSICAL HAZARDS
Reacts violently with water. Reacts violently with water. Material can accumulate static charges which may cause an
ignition.

PRECAUTIONS
Minimize dust generation and accumulation. Routine housekeeping should be instituted to ensure that dusts do not
accumulate on surfaces. Material may form dust and can accumulate electrostatic charges due to the friction from
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transfer and mixing operations, which may cause an electrical spark (ignition source). Provide adequate precautions to
ignition sources, such as electrical grounding and bonding, inert atmosphere or non-sparking tools. However, bonding
and grounds may not eliminate the hazard for static accumulation. Consult local applicable standards for guidance.
Refer to NFPA 654, Standard for the Prevention of Fire and Dust Explosions from the Manufacturing, Processing, and
Handling of Combustible Particulate Solids and EN 61241, Electrical Apparatus for Use in the Presence of Combustible
Dust for safe handling. Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area). Avoid
contact with eyes. Prevent exposure to ignition sources, for example use non-sparking tools and explosion-proof
equipment. Use proper bonding and/or ground procedures. However, bonding and grounds may not eliminate the
hazard from static accumulation.

FIRST AID
Eye:  Flush thoroughly with water for at least 15 minutes. Get immediate medical assistance. If medical assistance is
not immediately available, flush an additional 15 minutes.

Oral:  Seek immediate medical attention. Seek immediate medical attention. Do not induce vomiting.

Skin: Wash contact areas with soap and water. Remove contaminated clothing. Launder contaminated clothing
before reuse.

FIRE FIGHTING MEDIA
Use dry chemical, carbon dioxide (CO2), or a dry, noncombustible material such as, dry sand or earth, to extinguish
flames. DO NOT USE WATER. Use water fog, foam, dry chemical or carbon dioxide (CO2) to extinguish flames.

SPILL/LEAK

Land Spill:  Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area). Stop leak if you
can do it without risk. Keep substance wet using water spray. Prevent entry into waterways, sewer, basements or
confined areas. Fully encapsulating, vapor protective clothing should be worn for spills and leaks with no fire. Use
clean non-sparking tools to collect material and place it into loosely covered plastic containers for later disposal.
Prevent dust cloud. Cover with DRY earth, DRY sand, or other non-combustible material followed with plastic sheet to
minimize spreading or contact with rain.

Water Spill:  Stop leak if you can do it without risk. Confine the spill immediately with booms. Warn or evacuate
occupants in surrounding and downwind areas if required due to toxicity or flammability of the material. Report spills
as required to appropriate authorities.

This warning is given to comply with California Health and Safety Code 25249.6 and does not constitute an admission
or a waiver of rights. This product contains a chemical known to the State of California to cause birth defects or other
reproductive harm.

The information contained herein is offered for the user's consideration and examination. The user can contact
Univation Technologies, LLC to ensure this document is the most current available from Univation Technologies, LLC.
The information contained herein is not to be taken as a warranty or representation for which Univation Technologies,
LLC assumes any legal responsibility. The determination of the applicability or suitability of this information (including
any conclusions, recommendations, or interpretations provided herein) in regard to intended use and actual operations
is the responsibility of each user. Furthermore, each user remains solely and exclusively responsible for their
obligations with regard to the environmental, health, and safety standards and procedures applicable to their operations,
as well as for interpreting, conforming to, and complying with all applicable governmental rules and regulations,
including those relating to the environment, health, and safety. If buyer repackages this product, it is the user's
responsibility to ensure proper environmental, health, safety, and other necessary information is included with and/or on
the container. Appropriate warnings and safe-handling procedures should be provided to handlers and users.
Alteration of this document is strictly prohibited. Except to the extent required by law, republication or retransmission of
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Internal Use Only
MHC: 2,0,0,5,5,2

DGN: 4402314UUS (1007193)

Copyright 2002 Exxon Mobil Corporation, All rights reserved
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NANHIN V.2-26

Al \J

v A o A a A v = 9\y 9
ﬁmaemaagtymmmﬂgnammam‘lﬂwmaanuafﬂiaqm

U Q

T-MON-222107/SECOT LLDPE-T222107(2H)-Idx I



isfaudmamaiarion
maveayga vih&ilfnane Taaf hildufeenuenuInmlzam
Al NURRIUATIN

127 0n.6501-956
wilideatiufisen ko iwanm s sanaes
U3 WM Tnavea tafinan 3@ (Wina)
nafoulssnuani u.42(1)-2/2549- UNA.
TPufMURABIAHAM TN TN

Pudinmadouudss ud o uszonidn neaudoelumideudmamaionsan
mveeuga vihifkilfinane Tanfl I ldudyesmisno 3ol

wun 2n.6501-956
204 U W7 Tnavea tadnea S1da (Wmwu)
neifpulssnuasi u.42(1)-2/2549-awa.

Ralob] iﬁﬁ.aﬁl e vy e |38as sfinutsoou HAN1T
7 m&:,l"" Haanlitafua () |Ada|  W3usiiung Wasan tNARA
1 |07 02 13|Lump polymer 200| 049 [a3-53(5)-17/475a| auaa
2 |07 02 13 [wan&fnaiiang Powder uwa 120| 049 [33-53(5)-17/4758| auaa
3 |07 02 13|Powder ufindiu 80| 049 [a3-53(5)-17/4758| auana
4 115 01 02 [aywan&éin Big Bag 40| 011 |23-53(5)-17/4758| auqa
5 |15 01 01 |wAwnsean 15| 011 | 3-105-42/5658 AUI6
6 |17 04 05 |iwindn 215| 011 | 3-105-42/5658 auUI6
7 |15 01 03 [hiwan (Fnwé) 100| 011 | 3-105-42/5658 auIn
8 |15 01 03[hiwan (§nwage) 100| 011 | 3-105-42/5658 auaIn
9 |15 01 03 [ue'lai (W) 50| 011 | 3-105-42/5658 auan
10 |1501 01 ;‘;’f;f;“;’” (savussafieu, nday 70| 011 | 3-105-42/5656 | auga

oM ldSuounnadnaisduldfaue Sui 25 aunkus 2565 f4ud 24 aumwus 2566

2n1i & Tufl 21 unsan 2565

Taonulssnuaamun I

wilsdeudsamsinsanatuieugralasldszuusidnanseding

wwasuit ﬁu/tgiau/ sszadrasmsldsunlacluniodausonanisfaisans WANITRANTU | LUANA

3833/2565 | 21/1/65 [uaufiusaasianiilulaua swataaililduas 15 02 02 Sand + Rock ayann
Contaminated with oil and chemical 1aafigFusitifiunisda 3-106-19/571Un
311w 10 du 38n15indm 042

3833/2565 | 21/1/65 |uaiiusiansiaaililduas swataaililauas 15 02 02 Filter nsaotiniiu auan
Taafirusiiunisda 3-106-19/571dw Usunen 10 6iu 38a1sA1dm 042

4478/2565 | 26/1/65 |uaifiusanisiaailildua swaiaahiladuas 12 01 07 Waste oil Taad auan
H3udfiunisda 3-106-71/53xu Usunaw 50 éu 38nsAda 042

4478/2565 | 26/1/65 |uaiiusiamsiaavililauas sWataavililaduas 13 02 06 Lube oil TaafisFu|  auqne
afiunisda 3-106-71/53au U3uau 45 6y 38n15A1da 042

44782565 | 26/1/65 [uafiusanisiaaithildua swaiaailailaduan 15 02 02 Activated carbon ayqn
contaminated with oil and chemical Taafig3usniiiunisda 3-106-71/538u
U3unen 50 éu 38nsinda 042

4521/2565 | 26/1/65 |uauiusanisiaaililaua swaiaalilduas 05 01 08 TAR Taafissu ayann
afiunisda 3-106-8/49au U3uan 300 6y 8n15A1dR 042

5031/2565 | 1/2/65 |waiusanmsianililiuas sadagliladuss 1501 10 folanzularawa|  auanae
200 &n5 TaafisFusfiun1sfa 3-106-71/538u Ysuar 100 ¢y J8a1saida
049

5031/2565 | 1/2/65 |aauiumanisiaaibilduas swaiaailailaduas 1501 10 ussasawihnilau|  auane
IBCs Taadis3usfiunisda 3-106-71/53&u Usunas 50 du 381514 049

5031/2565 | 1/2/65 |uawinsiansiaaidlulduas swaiaailulduas 16 10 01 Oil Contaminated |  auanm
Wastewater Taafir3udfiunisda 3-101-3/44au U3u1an 400 diu 380135
ida 076

5031/2565 | 1/2/65 |uawinsianisiaaidlilduas swaiaailuladuas 16 10 01 Oil Contaminated |  augm
Wastewater Taadfir3usifiunisda 3-101-2/44au U3unaen 600 6u 38035
idn 076

5031/2565 | 1/2/65 |wausanmsianitlailauas swadagliladusa 16 08 07 Catalyst in auaNa
mineral oil TaafirFusfiunisda u.101-1/2544-uul. Usunea 50 du 3803
fidn 075

5031/2565 | 1/2/65 |uawinsansiaaidtlulduas swaiaaililduas 16 11 05 dgnulviiday auann
&nw (Refractory Brick) TaafisiFusnifiunisda 3-106-19/571n dsuea 80
du 38n13indn 044

5031/2565 | 1/2/65 |uawiusianisianidlilduas swaianililduas 06 02 05 Spent Caustic auan 99
TaadigFusfiunisda 3-101-2/44u U3u1en 100 6w 38n15irdm 076 (2)

5031/2565 | 1/2/65 |aaiiumanisiaavbilduas swaiaalilduas 06 02 05 Spent Caustic ayann 99
TaafisFusfiunisia 3-101-3/448u d3unen 300 édu 38n1saidm 076 (2)

5031/2565 | 1/2/65 |uausnanmsianitlilduas swasaaililadusa 17 06 03 Insulation Tass ayn
pFusfiunisdia 3-101-3/44au Usunen 100 édu 38n1sinde 044

6020/2565 | 2/2/65 [navinsansiaaitbildua swaiaailailadua 15 02 02 Activated carbon | ayana
contaminated with oil and chemical Taafig3usiiiunisfa 3-106-41/538u
U3uneun 20 éu 38nsindm 042

602072565 | 2/2/65 |waiiusanmsiaailuliuas sWataaliladuas 12 01 07 Waste oil Taad ayann
sFusfiunisda 3-106-16/56&u U3unen 50 du 38n1sinda 042

6020/2565 | 2/2/65 [naiumansiaaihiladuas swaiaalulduas 15 02 02 Filter nsaoisu ayn
Taadr3usiunisda u.101-1/2544-uual. Usune 20 édu 38n1sAindm 075

6701/2565 | 24/2/65 watﬁusmmﬁmﬁ"lﬂmm’a sWataalilduas 07 01 11 Sludge Taafig¥u [lanansiuies|99(1)
gfiunisia 3-106-19/571Un 1suan 900 ¢iu 38n15A13m 042 wa

6701/2565 | 24/2/65 |naiusansiaailulduas swataaiililauas 16 11 05 ﬁgmu”LwLﬁ'au auan

anw (Refractory Brick) TaasisZudiiiunisda 3-101-3/44&u Usunen 150
du 38n13idn 044




6701/2565 | 24/2/65 |uaiiusansiaailildua swaiaavilildua 07 02 08 Polymer waste auan
TaafeFusiiunisfa u.101-1/2540-gyuw. Usunan 30 6iu 38n1s5Adn 042

6701/2565 | 24/2/65 |uaiinsansiaailuliuas swataavililauas 06 02 05 Spent caustic wananslivie[99(1)
TaafisFusfiunisda 3-106-16/56au U3una 100 du 38n1sinda 042 wa

6701/2565 | 24/2/65 [uaiumansiaaitliliduas swaiaaluldua 07 01 09 Molecular Seive ayen
and Support Ball TaadirFusifiunisda 3-106-19/57uUn suan 400 du 58
n5indn 044

6701/2565 | 24/2/65 |uaviumansiaaililaua swaiaalulduas 15 02 02 Contaminated auana
garbage TaafisFusniiun1sfa u.88(2)-15/2562-eyun. Usu1an 150 ¢u 58
nsidn 043

6701/2565 | 24/2/65 |uaidinsansiaailulduas swataaiililauas 07 01 08 Coke Taadieu auea
gfiunisda u.88(2)-15/2562-eyun. Usunaw 100 6iu 8n1sArdn 043

10861/2565| 6/3/65 |uauiumansiaaihildua saiaailailduas 07 01 11 Sludge Taasig¥u auan
gfiunisda 3-106-19/571n Usuan 900 ¢ 38n1sA1da 042

13362/2565| 9/3/65 [vavinsanisTaaililiuas swaiaadlildua 07 02 13 uiawanadnuia auana
anNue Taafs3usfiunisda a3-53(5)-17/475a Y3 40 du J8asida
049

13362/2565| 9/3/65 |uaiusansianidlilduas swaiaaibilduas 07 02 13 Wiawaradnuda auaa
deane TaafisFudniiunisda 23-53(5)-17/475a Usuen 80 du 38n1sinda
049

13362/2565| 9/3/65 |uaiiusanisiaaililidua siaiaaibilduas 1501 02 wawnsflan aad auana
wFuafiunsda 23-53(5)-17/4758 Usuan 5 éu 38n1sanda 011

13362/2565| 9/3/65 |uainsiansiaaililduas swaiaailulduas 15 01 03 lidsiatasdng auea
TaafisFusfiunisda 3-105-42/5658 Usunae 30 6du 38n1s5Ai1de 011

13362/2565| 9/3/65 |uauiumansiaavihildua swaiaailailduas 15 01 02 wianwaadn auan
TaadeFusiiunisAa 3-105-42/5658 Usuen 10 ¢iu 38n1sAtda 011

13362/2565| 9/3/65 |uauinsansiaaitbilduas swaiaailulduas 16 02 16 iAxMaduaane auana
"W TaafisFusfiunisia 3-105-42/565a U3unen 20 du 38n1sAidm 011

13362/2565| 9/3/65 |uatiusanisiaailitiduay saianililduss 15 01 02 wwwaradnviald|  augne
Taafig3ustfiunisAa 3-105-42/5658 Usunan 25 ¢iu 38a15A1dm 011

13362/2565| 9/3/65 |uaiusansiaaitlilduas swaiaailulduas 12 01 01 wawdndondn auea
Taafig3ustfiunis@da 3-105-42/5658 Usunat 10 ¢iu 38a15A1dm 011

13362/2565| 9/3/65 |uauiusansiaaibildua swaiaaililaduas 19 12 04 Hose ‘ivuilau auan
astadl TaafeFusnifiun1sda 3-105-42/5658 U3une 50 du 38a1sida 011

16476/2565| 23/3/65 |uaiRumansiaanlildua swadaailailduas 17 02 03 Fill pack Taaid auana
H3usfiunisda 3-106-8/49&u U3unew 100 éu 38n1sAindm 042

16500/2565| 28/3/65 |uatfiusanisiaq ity swaianilildus 17 04 02 iewagiuien Toa|  augne 99
fisfFusinfiun1sda 3-105-42/5658 Usunen 50 du 38n1sAindm 011

16500/2565| 28/3/65 |uatiusanisiaaililadua swaiaaidlildual 17 04 05 iAnLAUAS auana 99
(via, Tube,Plate) Taafig¥usifiunisda 3-105-42/5658 U3uaw 50 ¢u 3815
Mdn 011

15906/2565| 29/3/65 |uawinsansiaaitlilduas swaiaalulduas 13 08 99 Wash oil 1neil ayana
fFuanfiunsda 3-106-71/538u Usunan 400 éu 38nsairdn 042

15906/2565| 29/3/65 |uatiusansianilaitauas swaiaailuladusa 16 02 15 Used Ni Battery aunna
Taafigusiiunisfa u.101-1/2547-gyual. Usunen 50 du 38n1sArdm 075

15906/2565| 29/3/65 |uatiumansianitlilduay swaiaaililduas 16 02 15 vaaalvldeu auea
ud TeadisFudfiunisda 3-106-19/57dn Usuna 5 du 38n1sA1da 049

15906/2565| 29/3/65 |uauiumansiaailildua saiaalailaduas 07 01 01 Chemical auan
cleaning wastewater TaafisiFusnifiun1séa 3-101-1/44a8u Usunar 700 du
8n13idm 076

15906/2565| 29/3/65 |uawinsansiaaitlilduas swaiaailulauas 07 01 01 Chemical auea
cleaning wastewater 1aafisFusifiunnsda 3-101-2/44au U3uan 500 6
38n13rindm 076

15906/2565| 29/3/65 |uatfiusanisiaaililzduay siaiaaidlildua 07 01 01 Chemical auana

cleaning wastewater TaufisjFusfiun1sda 3-101-3/44au Usuar 500 6y
38n13ri1dm 076

15906/2565| 29/3/65 |uavinsianisiaaihilduas swatanilulaua 1501 10 dolansular auga
e 200 &as (twilau) TanfiFusiiiunisda 3-106-24/51am s 50
du 38n15idn 049

15906/2565] 29/3/65 [natRusansaalulduay swataaidhiladuas 15 01 10 ussasaeihwilau|  auane
21finIBC 1000L. TaadfisFudiiunnsda 3-106-24/512u U3uan 50 éu 3815
idn 049

15906/2565 29/3/65 [uatRusanis¥antlulduay swaiaaiililyuaa 07 01 08 Coke Taefiesu ayann
sfiunisAa 3-101-3/44&u Usunan 100 sy 38n19d19m 041

15906/2565| 29/3/65 [uarRusanisyantlulduay swaiaaidliladuas 15 01 10 Contaminated auana
container TaafirFusfiunisda u.105-1/2545-eyvia. dsunan 20 6iu 38015
idn 049

15906/2565| 29/3/65 [nawiumansiaaibilduay swaianililduay 16 07 09 manznauanms ayann
avainsal TaafisFusfiunisAa u.105-1/2545-gna. Y3unen 100 6y 38
nsindn 044

15906/2565| 29/3/65 [nauiusanisaaibildusy swaianiililaduan 16 02 13 Electronics Part auan
TaadigFusfiunisfAa u.105-1/2545-auvia. Usunan 5 6w 38n1sArda 049

16770/2565| 2/4/65 |vaviusiansiaaililduas swadanililduas 16 02 15 vaaa'lWldou ayann
wad TeadirFusfiunisda 3-106-71/53&u U3una 5 du 38n1sida 049

16770/2565| 2/4/65 |uarusanisyanilulduay swaiaaidlilduas 05 01 08 Tar aadiszu ayn
sfiunisAa 3-101-2/44&u Usunan 200 sy 38n19719m 041

16770/2565| 2/4/65 |waviusansyaaihiladusy sWaiaaililaduas 07 01 11 Sludge Tassiu auaNa
sfiunisAa 3-101-1/44&u Usunan 400 sy 38A19A19m 076

16770/2565| 2/4/65 |vaiusanisiaaibildusy suadanililduan 17 04 09 Packing Taadieiu|  auaia
sfiunisia 3-106-71/53&u U5u1an 800 ¢fu 38n15A13m 049

16770/2565| 2/4/65 |vavinsianisiaaihilduas swataniilulauas 17 06 03 Insulation (Rock auga
Wool) TasdisFusfiuniséa 3-106-19/571n d3unen 50 édu 38n15i1dn 044

16770/2565| 2/4/65 |naiusansiaaibilduay saianidlilduas 16 07 09 aznauainasans [lanansbitieas]99(1)
ailnsal TaadeFusiunisda 3-106-19/571n Usunew 100 6u 38nsida wa
042

16770/2565| 2/4/65 |vauiusanisiaaibildusy swaianiililaduan 16 02 13 Electronics Part auan
TaafisFusfiunisia 3-106-71/538u d3unen 5 du 38a15ida 049

16770/2565| 2/4/65 |vavinsianisiaaihilduas swadaniililauas 1501 10 Contaminated ayann
container TaafisFusfiunisda 3-106-71/53&u U3unen 20 du 38n1sida
049

16770/2565| 2/4/65 |vaiusanisiaaibilduay swadanidliladuas 07 02 08 Polymer waste  [tanans'bitfiea]99(2)
TaafisfFusfiunisfa 3-106-33/508u U3unew 50 du 38n1sinda 042 wa

19016/2565| 8/4/65 |navinsianisiaanlilduas sWaianililduas 17 01 06 Ceramic Balls auga
TaafigFusiifiunisda u.106-1/2554-uuil. U3uren 50 du 58n13i14m 052

19280/2565| 8/4/65 |uavusanis¥aaitluldusy sWaiaaidlilauas 13 08 99 Wash oil 1aaii auann
pFuafiunisda 3-106-16/56&u Ysuen 100 éu 38n15A1dn 042

19280/2565| 8/4/65 |uaiusansyaailuldusy sWaiaaidlilauas 13 08 99 Wash oil 1aeii ayn
sFuafiunisia u.105-1/2545-gyna. Usunan 400 du 38n1sAnda 042

19280/2565| 8/4/65 |uawiusansianibildua swadanidliladuas 17 05 03 Sand + Rock auan
Contaminated With Oil and Chemical TaafisjFudifiunnsda u.105-1/2545-
eyn. Usua 50 du 38n15A1dm 042

19280/2565| 8/4/65 |uaiusanis¥aaitlulduay sWaiaaidlilauas 06 02 05 Spent Caustic ayn
Taadr3usiiunisda 3-106-16/56&u Usuna 400 du 38n1sinde 042

19280/2565| 8/4/65 |uaiRusanisYanlulduay swataaidliladuaa 07 01 09 Spent Mercury auann
Adsorbent Taafir3ustfiunisAa u.106-1/2554-uul. Usunen 50 ¢iu 38n1s
fidn 052

19280/2565| 8/4/65 |uaiusanisyanlulduay swaiaaiililyuaa 17 01 06 Ceramic Balls ayann
TaafisFusfiunisa u.106-1/2554-uuil. 1Usu1as 50 ¢iu 38n13A1dm 042

22584/2565| 28/4/65 [uaifiusansTaaililduas sa¥aaidlilduas 07 01 01 Chemical aunne
cleaning water TaafigfustiiunisAa u.101-1/2544-uuil. Usunen 300 du
58n15ri1dm 075

21530/2565( 29/4/65 [uaiiusiamsiaalilaua sWaiaavililaduss 16 05 08 ssadidananmu|  auqne




(Liquid) TeadisFuafiun1sda u.101-1/2544-uuil. U3unan 50 éu 58015
idn 075

21461/2565

29/4/65

aaiunansiaaibilduas swaiaalulduas 13 08 99 Wash oil 1aeil
H¥usinfiunisda 3-106-24/512u Usunas 400 éu 38n15r1dn 049

Lanans e
wa

99

22186/2565

3/5/65

wariusansiaailildua swaiaaidlilduas 13 08 99 Wash oil Taes
wFuanfiunsda 3-106-24/512u U3uan 400 6y 8n15A1dn 042

Lananslaiies
wa

25,99

23435/2565

10/5/65

wariusiansTaailulduay sWataaidlilduas 17 04 07 Tansuanauiia

Uedudu TeafigFusiiunisda 3-105-12/6158 U3unan 2000 6y 38n15A146
011

auan

24525/2565

14/5/65

wariusansianilulduan sWaiaaidlilyuas 16 10 01 Oil contaminated
wastewater Taadfir3usfiunisda u3-106-74/625u Usua 500 ¢y 38as
idn 042

Lananslaies
wa

99

25120/2565

18/5/65

aaAuTansTaa i lildua swaiaaililduas 16 10 01 Oil contaminated

wastewater TaafigFusiifiunisfa u.105-1/2545-quviat. Usunaw 500 6 58
n3idn 042

aua

28038/2565

24/5/65

aiulsnaianitbilduay swaiaaililaduas 07 01 01 Chemical
cleaning water 1aafisfFusfiunisfAa u.101-1/2544-uuil. Usu1en 800 6iu
38n13rindm 075

auan

28039/2565

24/5/65

warRulfunaiaailildua swaiaaidlilduas 12 01 07 Waste oil Taad
wFuanfiunsda 3-106-16/56&u Usuna 50 du 38n1sindm 042

auen

28597/2565

1/6/65

wariusansiaailildua sWataaidliladuas 17 04 07 Tansuaauia
Uedudu TeafigFusiiunisda 3-105-92/6358 U3uan 120 6w 38n15A140
011

auen

54281/2565| 15/9/65 |uauiulsinayanilulauay swataaliladua 17 02 03 Fill pack 1aasd auga
f3udfiunisda 3-106-8/49&u Usunew 50 du 38nsAirda 042

54031/2565| 16/9/65 ﬂatﬁuﬂumﬁmﬁ"lﬂ‘l'zﬁmﬁ iﬁm”m]'l‘/’i"l:j‘lﬂuaﬁ 16 07 09 mzAauaINAITRY [Landsluias| 99
ainsal TaadeFuaiiunisda 3-101-1/448u 1suen 100 6y 38nsada wa
044

57086/2565 29/9/65 |uaiiusiamsiaaililauas swataaililauas 16 02 14 annailnsailwi auan
TaafisfFusfiunisia 3-106-36/645a Usunew 10 du 38n15inda 049

53899/2565| 2/10/65 [uauiusiamsianilulauan swataaililaua 16 06 01 wuanadlauad ayann
TaafisFusfiunisia 3-60-8/15&1 Usuneau 30 du 38a1sirda 049

53899/2565| 2/10/65 [ualfiusanisiaaiilildua swaiaaililduan 07 01 01 Used Methanol ayn
TaadfisFusfiunisia 3-106-71/53a8u U3una 100 éu 38n1saindm 042

56108/2565( 3/10/65 [naiAusunsiaaililduas swadaalilzduas 16 06 01 Battery (dau wnanslities] 99
anw Teadrdusfiunisda 3-106-36/64s5u Usuna 30 du 38n1sArda 021 wa

62883/2565(29/10/65[uaidiusansizaililduas swadaalilduas 16 06 01 Battery (dau auan
g Taafdgfudiiunnsda 3-106-36/645a Usua 30 é'u 38n15r1dm 021

68129/2565(21/11/65|uauiulfinasaniilulauay swataalildua 17 02 03 Fill pack Taasi auga
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