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Hazop/LOPA Work sheet

Company: TPE Facility: Compression Area Drawings: DPEX-0-50-15, 030, 031A/B/C//D, 042
Node: Node 05-06 : LP Recycle Gas & Booster Compressor Design Intention: Recycle Ethylene from D-205 shall be cooled down by E-218 and be delivered to Low
Pressure Stock Tank , then Ethylene gas shall be compressed by Booster Compressor (C-201) from 0.4
to 34 barg. The compressed ethylene shall deliver to Primary Stock Tank (TK-218).
Parameter : Flow
GW DEVIATION CAUSES CONSEQUENCES IPLs Safeguards L [ R |RECOMMENDATIONS COMMENTS
No 1. No flow of ethylene |1.1 Loss of ethylene feed from 1.1.1 Loss of feed gas supply to 1. Pressure alarm low PT- 4
from LPS (D-205) to Low [LPS (D-205) due to emergency TK-217 results in vaccum and 598 and B/M closely
Pressure Stock Tank TK- [shutdown at upstream (LV-110 equipment collapse. TK-217 is monitor (1)
217 closed). not designed for full vacuum. 2. Interlock pressure low
Potential to ethylene leak low PT-595 to stop
causing fire and explosion. Booster Compressor C-201
set at 0.05 barg. (1)
3. PIC-589B set at 0.35
barg to open back up gas
supply. (1)
1.2 Mis-operation by closing XXV- [1.2.1 Loss of feed gas supply to 1. Pressure alarm low PT- 514
120 causes loss of feed gas. TK-217 results in vacuum and 598 and B/M closely
equipment collapse. TK-217 is monitor (1)
not designed for full vacuum. 2. Interlock pressure low
Potential to ethylene leak low PT-595 to stop
causing fire and explosion. Booster Compressor C-201
set at 0.05 barg. (1)
3. PIC-589B set at 0.35
barg to open back up gas
supply. (1)
1.2.2 High pressure in D-205 1. PSV-042 set at 38.5 barg 4
leading to block outlet. (2)
Potential over pressure at D-
205 and piping causing fire and
explosion.
1.3 Mis-operation by closing 13.1Seel.2.1 1. Pressure alarm low PT- 514

block valve at upstream of TK-
217.

598 and B/M closely
monitor (1)

2. Interlock pressure low
low PT-595 to stop
Booster Compressor C-201
set at 0.05 barg. (1)

3. PIC-589B set at 0.35
barg to open back up gas
supply. (1)




2. No flow of Utility
Water (Closed loop) to
E-218A

2.1 Inadvertently close block
valve of Utility water supply to E-
218A.

2.1.1 High temperature (150 C
approximately) of ethylene gas
feeding to downstream piping
system of E-218A.

- Piping (Pipe spec PB1) design
temperature =70 C

- TK-217 design temperature =
100C

- Compressor C-201 design
temperature = 200 C.

This will exceed piping and TK-
217 design temperature
leading to loss of containment,
fire&explosion.

Note : E-218B heat duty = 82
kW while E-218A eat duty =
987 kW. As per HYSIS
calculation, single E-218B
cooling process gas (from 130
C actual E-218A suction feed
temperature to 107 C) is not
enough to reduce the feed gas
to below downstream

equipment design temperature.

1. FT-9305 flow low alarm/
TICA-599 high alarm/ TICA-
583 high alarm. (1)

1. Install CSO at the
manual valve of Utility
water supply to E-218A
as per P&ID

recommendation "TET".

)

2.1.2 High temperature at 1st
stage compressor discharge. As
per HYSIS calculation, inlet
temperature = 107 C at 1st
stage suction, it will result in
discharge temperature of 1st
stage = 185 C which is less than
design condition = 200 C of
downstream equipment.

Ll naohazard idntifind

2.2 TV-583 mal-function close.

2.2.1See no flow 2.1.1

1. FT-9305 flow low alarm/
TICA-599 high alarm. (1)

1. Revise operating
procedure for TV-583
from auto to manual
mode with fully open
and fully open manual
bypass valve over TV-
583 with CSO.

1. Then causes can be
negligible.




2.3 P-511A/B trip.

2.3.1Seenoflow 2.1.1

1. Temperature alarm high
TICA-583 high set at 55 C
and B/M closely monitor.
(1)

2. Interlock flow low FT-
9305 to start stand by
pump. (1)

3. Interlock temperature
high TT-600 set at 140 C to
stop C-201, then no hot
gas from D-205 to C-201.
(2)

3. No flow of Chilled
water to E-218B

3.1 Inadvertantly close block

valve of Chilled water supply to E-

218B.

3.1.1 As E-218A capacity is
enough to reduce temperature
of ethylene gas to 40 C as per
actual condition which is not
exceed downstream
equipment design
temperature. Hence, no hazard
identified.

3.2 TV-599 mal-function close.

3.2.15ee3.1.1

4. No flow of ethylene
from Low Pressure
Stock Tank TK-217 to
Primary Stock Tank TK-
218.

4.1 Mis-operation XXV-617
inadvertantly closed leading to
compressor block outlet

4.1.1 Overpressure (> 38.5
barg) and excessive
temperature of compressor
and piping system leading to
equipment damaged and loss
of containment, vapor cloud,
fire and explosion.

1. PSV-042 set at 38.5 barg
(2)

2. Interlock Pressure High
High PT-625 to stop
booster compressor set at
37.5 barg (1)

1. Interlock Temperature
High High TT-626 to stop
booster compressor set at
140C

5. No flow of Ethylene
from 1st stage spillback
to E-218A/B

5.1 Mis-operation manual valve
at 1st stage spillback
inadvertently closed.

5.1.1 Lower pressure at TK-217.
However, PV-600 total
spillback valve will be opened
to keep positive pressure at
suction 1st stage booster
compressor. No hazard
identified.

5.2 PV-590 mal-function closed

5.2.1See5.1.1

6. No flow of Ethylene
from total spillback to E-
218A/B

6.1 Mis-operation manual valve
at total spillback inadvertently
closed

6.1.1 Lower pressure at TK-217.
However, PV-590 1st stage
spillback valve will be opened
to keep positive pressure at
suction 1st stage booster
compressor. No hazard
identified.

6.2 PV-600 mal-function closed

See5.1.1
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CHECK SHEET as23sauamwainason

Inspection Date : 2023-01-25

wrsany BUND 'STOCK OF LDPE WASTE & BY PRODUCT T TIouRnTHShils TK-287 (VISUAL CHECK)

[BUND VALVE CLOSE CLOSE [BUND VLAVE CLOSE CLOSE Foul paraffin Low polymer Waste API REMARK RECORD BY TIME _| Normal | Abnormal | REMARK |
[BD2.1(Open/Close) BDG |(Open/Close) TKS05 | Unnw | TK220 |STORAG| s |STORAG | smm 9:00 | Normal | | |
£ [amw VALVE nbitrn | normal o [ VALVE nibima | o E |DRUM | E | DRUM
& |(Nomel Abromal) & |(Normal/ Abnormal ) T3V 6 82 8 4 8 0|06 Kiit Jundee PIPE LINE LEAKAGE ( VISUAL CHECK)
<3 [puno Lt Nomal 2 [suno L Normal MA 21:00 Kiwanmueang TIME_| Normal [ Abnormal REMARK

& [wwonmiabigans 2 o hidans .
22| Nomal Abnormal) & |(Normal / Abnormal ) |1 TR-505 Control T 13 m3 (40 DRUM w33 FM i [6 DRUM s Fita ‘ 29‘“”00 } Normal } }
£ fomosousmmdniumu 5§ [rsmovammatumote s e i | inen s
5 [BUND Gosoiluamwi (| Nomal | | & [BUND sasodluanwi (| Normal
G |Normal / Abnormal ) [Normal / Abnormal ) fr wlrzaghuscatn API ansmauginwiadiinnuymem fiufinmmnirdiimT ACTION VALVE DRAIN th 71 V-DITCH
i e () OPEN VALVE 100% TIME 15 M.

BUND VALVECLOSE | o ose BUNDVALVECLOSE | o ose = e —

o: Close) BD7 |(Open/Close) S iy ot o orma! ot SAFETYEQUIPMENT  |0900| REMARK [TIME ] Normal [Abnormal[ REMARK

i VALVE uniibithn anw VALVE Uniibidhia ’ T/ 9:00
or el ety Normal o [INoml Aumommaty Normal lormal/Abnormal ) - . i Q0 [ [ [ [

§5 [BUND upuanin by | Nomal = [BUND Liiauuaniinr [ Normal o0 [Normal) - ["CHEMICAL [FACE SHIELD T 1
53 nvuenunn bidavi 4 01: | yormall Inaiedasiuaaiad 30| 3 INE
23 |(Normal  Abnorma) urereod mmdoh b | Normal 00 oimuad
38 U (Normal / Abnormal ) —_T T 09: TNormal oo init 20 2
BUND diosailuamwi (| Normal INORMAL CONDITION ( Normal/Abnormal | 00 I — 2w 2 Py
Normal / Abnormal ) ) T it — el Pond 1 Pond2 Veditch
B

BUND VALVECLOSE | oroae BUNDVALVECLOSE | orose 7 Nomal OF SHIELD pump | Nommal | Abmormal | Normal | Abnormal | Nomal [Ronorma]

[802.3|(Open/Close) 808 |(Open/Close) L4 ROOM |nsflafosifumual 34| 3 Nomal | Normal Nomal |
jormal jormal jormal

S [WVALVE Undbitn | Norman _ [snm VALVE tnaliie | jormar O |Nema! MDING |FACE SHIELD 26u| 2

g (Nmmz”kh"‘"ma” ol | 2 (ij‘/%"ma‘) Nomar = Ol 09: [Normal ROOM  [oaodosiiuannast 20| 2 Pond 1 Pond2 tch
25 [BUND biisouuantn, 1 S [BUND tustsauuanin, o SEPARATOR'lwnu'l\n"wuwmuw( 00 P i

58 |menmonbigana Nommal || 3 auwanuua bidians Normal Normal/Abrormal ) oo 24 | 2 Pump 38| Normal | Abnormal | Normal ‘ Abnormal | Normal |Abrormal
82 |( Normal / Abnormal ) |( Normal / Abnormal ) [77: [Normal| [wonTasiium st 2w | 2

R & [wmssousmiafum ) Norma | Normal | Norma |
£ oo ‘v'q/»/i;u\uam‘v;ﬁ (| vomal | | 5 founo ‘ﬁ/nxgu'luﬁm‘v;ﬁ | Normal o1 [Nommal [ —

lormal / Abrormal lormal / Abnormal o _
a3 WASTE Tt OIL SEPARATOR_ 09: | Normal - - — Remark

[BUND VALVE CLOSE cLose [BUND VALVE CLOSE cLose lsias Livina SKIMMING PIPE iiibinadulaiia| 00 WaTIvREy tange oint
BD3 |(OpenClose) 8D |(Open/Close) 12001, ( Normal/Abnormal ) Waste water temp| __<38C__| 714060 |30

[anw VALVE Undbiine | nommal 2 [om VALVE 0nihimn | norman o [Norme! Waste waler D.O.| >3ppm | A-4063 | 69

|(Normal / Abnormal ) & |(Normal / Abnormal ) e WastowatorpH | 5590 | A-4060 | 74

5 formal
o [BUND lifisouanin sy | Normal £ [BUND Bisisowuanin 2 (| Normal 0 aste water <2500 usiom | A-4060 | 8788
& |mvormemissinn Normal | | = |Nommal/ Abnormal) oHEeK e ot consc
S [(Normal /Abnormal) POND wallnﬂhm Lt {visUS. | a0 SOPOfLOPE | < 120 mgoan |cop-4060| 38

fomsmousm R AU B VALvECIoSE

[BUND siasaufluanwii (| Normal | g0l o) cLosE T 5 FNOT( 05 [Normal [COD of PP Plant | <120 mgo21L [coD4061| 22

[Normal 1 Abnormal

iormal / Abnormal R YRR e s Normal/ Abnormal ) 0 [COD of V-Ditch | < 120mgo21L |cop4062| 29
5 o |(Normal/ Abnomal) | No™?! gumh ¥V NO. 5 ( Normal / Abnormal ) Normal
£ & [BUND Tistmpouantnn o
E"’ o hifaana :m:} [STATUS wouzmin 1 (OIC ) OPEN
G [Nommal / Abnormal ) [STATUS wouemih 5 (01C) CLoS
3
P, s Y pump COD Lot pump Ll

BUND VALVECLOSE | o ose BUND. unsaliu o i aliussmuslon

BD4 |(Open/Close) L wimbludis Blank & Rinsing low Tiduiiusoh demin
< [ VALVE it | o ‘ TIME ‘ BUND ‘ R BY unsiith oil regulator low Tihinbutusndin
£ |(Normals Abnorma ) ‘ | | |
2 [BUND liisauuansn 2 | Normal
3 |wvwenmonlidans Normal [BUND VALVE CLOSE | o o
& |( Normal / Abnormal ) BO11](Open/Close) _

2 [amaouanwiuiumatn 5 [mmvALE i
& |BUND siosayluanwd (| Normal £ pw Normal
£ [Rommal/ Absormal) 3 |(Nomal/ Abnormal)

% [punD bisaanin )
S |(Normat/ Abnomat | No™me!
ﬂuﬁmvnlrﬂl(n'nlﬂm'l

[BUND VALVE CLOSE | o o5t (ON finemh
505 {(Open/Close) [BUND VALVE CLGSE | g0 \ e T 7 Fiudow S|

[ann VALVE Unibiinsn | normal | |BD12|(Open/Close) I I |

§ [(Romel/Abnomal) i [F amw VALVE dnihiial nogma)
e I I v

£ |(Normal / Abnormal ) 2 |(Normal/ Abnormal ) | Nermal
8 [amssouamntanumln

& [BUND dososluammd (| Normal

[Normal / Abrormal )

Approved By : Jarerram, Weera

LD-F-0307 (Rev.024)

rccutontm 523202354155 4

CHECK SHEET as1asausmwiiiaion
Inspection Date : 2023-03-04
'STOCK OF LDPE WASTE & BY PRODUGT smmmrinTiesousmIehs TK-237 (VISUAL CHEGK)

[BUND VALVECLOSE [BUND vu\vscLosE Foul paraffin Low polymer Waste API REMARK RECORD BY TIME_| Normal | Abnormal| REMARK |
[BD2.1|(Open/Cio 806 |(Open/Ciose) TRE05 | Jhnw | TKZ20 [STORAG] #wii |STORAG| dimt 900 | i i ]
#  [anw VALVE Undlidhan o [P VALVE Unitlithin E DRUM E DRUM
8 |(Normal/ Abnormal ) & |(Normal / Abnormal ) 133, 8 8 0900 Kiit Jundee PIPE LINE LEAKAGE ( VISUAL GHECK)

3 [BunD tispuanin s 2 |BUND Bifizguuantn, MA 14 51 20 R EE Wattchai TIME_| Normal [ Abnormal REMARK
& lawwarmnc b, & aanmabifasn: Chaiyosit 900 i i
£ |(Normal / Abnormal ) 8 |( Normal / Abnormal ) MiN_|etel TK-505 Control Tiiiu 13 m3 140 DRUM 1151 FM 1% [6 DRUM 13 FMista T

rrsoua e il e e nndoims Transfer viliugs FM__|insunsninn sy [[2100 [ Nommal | [

IBUND siasatfluann ( @ [BUND dasotluanni (

[Normal / Abnormal ) [Normal / Abnormal ) raphuseato API ansnsvgnmalifediufiuunm VALVE 41 V-DITCH

EN VALVE 100% TIME 15 MIN.
BUND VALVE CLOSE BUND VALVE CLOSE AP e e
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i " ECK)
BUND sosaifuann ( o10]Gponimse) r mNoT( [oe <120 mgO2IL |COD-4061
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CHECK SHEET as23sauamwainason

Inspection Date : 2023-05-14
wrrisany BUND 'STOCK OF LDPE WASTE & BY PRODUCT mrmrwTvouRmTIEh TK-237 (VISUAL CHECK)
[BUND VALVE CLOSE CLOSE [BUND VLAVE CLOSE CLOSE Foul paraffin Low polymer Waste API REMARK RECORD BY TIME _| Normal | Abnormal | REMARK |
[BD2.1(Open/Close) BDG |(Open/Close) TKS05 | Unnw | TK220 |STORAG| s |STORAG | smm 9:00 | Normal | | |
£ [awmVALVE Unabitnm | normal o [ VALVE indlinn | ol E_ | DRUM | E DRUM
B |(Normal  Abnomal) & |(Normal/ Abnormal ) 133 0 43 8 [ 8 2| 0900 Kit Jundee PIPE LINE LEAKAGE ( VISUAL CHECK)
£5 |unD titpmenin g | Nome! 2 [BUND Bismgmanin | Noma) A 0 6 o o |20 Wutichai TIME | Nomal [Abnormal REMARK
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#sany BUND

CHECK SHEET as23sauamwainason

'STOCK OF LDPE WASTE & BY PRODUCT

Inspection Date : 2023-02-20
wmmmrmTenousrehiis TK-257 ( VISUAL CHECK)

[BUND VALVE CLOSE CLOSE [BUND VLAVE CLOSE CLOSE Foul paraffin Low polymer Waste API REMARK RECORD BY TIME _| Normal | Abnormal | REMARK |
[BD2.1(Open/Close) BDG |(Open/Close) TKS05 | Unnw | TK220 |STORAG| s |STORAG | smm 9:00 | Normal | | |
£ [awmVALVE Unabitnm | normal o [ VALVE indlinn | ol E | DRUM | E DRUM
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o VALY c105% | [ o0 om0 vALE cLose w IS s pump | Nownal | Abnormal | Normal | Abnomal | Nomal [Abromma
01 [Normal Normal | Normal Normal |
S [ VALVE it | norman _ [ vaLvE et | ormar % MDING |FACE SHIELD 26u| 2
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BUND siosauluanni | Normal | |10/ tmeminsy o | CLOSE NG 05T [COD of PP Plant | < 120 mgo21L [coD-4061| 25.3
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[BUND VALVE CLOSE | ¢ st 'ACTION fhiseah
BDS {(Open/Close) [BUND VALVE CLOSE | ¢ ooe [Cme | i o BY ]

[ann VALVE Unabitnan | normar | |BD12|(OpenClose) [ I |
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& o & [ VALVE il g
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CHECK SHEET as1asauamwiiaiiaion
Inspection Date : 2023-04-04
'STOCK OF LDPE WASTE & BY PRODUGT smmmvieesousmshii K237 (VISUAL CHECK)

[BUND VALVECLOSE cLoSE [BUND vu\vscLosE CLOSE Foul paraffin Low polymer Waste API REMARK RECORD BY TIME_| Normal_[Abnormal| REMARK |
/802.1|(Open/Cio 506 |(Open/Ciose) K505 | Junm | TK220 [STORAG| nomi |STORAG| inimt 900 | Nomal | I |
= [ VALVE ndbinmn | nomal | | o [#TVALVE 00850 | pormer E |oRuM | E | DRUM
8 |(Normal / Abnormal ) & |(Normal/ Abnormal ) I 2 s R Sujpat ‘srmmsweou PIPE LINE LEAKAGE ( VISUAL CHECK)

2 Normal 5 Normal 13 M3, 48

£3 [BUND lutaouanin o Nomel & [BUND lumanin o Normal MAx — prE TIME_| Normal | Abnormal REMARK ]
83 [wwwommnabigans 2 |wwonmnaligaim 900 | Normal

T e mnioums Transfer isliuss FM__jwdunannu g [2100 | [ [ |
§  [BUND dosdluamwd (| Normal & [BUND siosagluanmd (| Normal

S |Normal / Abnormal) [Normat / Abnormal ) by shrzmhuseita API amsnagnselasfuhuyen Sisessmyrmnirsfis ACTION VALVE DRAIN sh 74 V-DITCH

SN VALVEGLoSE SN VALVE LS a8 OPEN VALVE 100% TIME 15 MIN.
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oo Close) 807 |(Open/Close) A o 0 e SAFETYEQUPMENT  [0900|  REmaRK [ e | Nomal JAbnomal] REWARK |
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85 [BUND bimawuanin o mmg} 2 [BUND ifivouuanin, i1 | Normal 00 [Nomall "GHEMICAL |FACE SHIELD 1] 1
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27 |(Normal / Abnormal ) mounmos anng it 00

25 Fuf ( Normal / Abnormal ) Norme! [amweial i 09: [Normal owidasifuansiod 20 ] 8
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BUNDVALVE CLOSE | oyo0e BUND VALVE CLOSE | L ose 17 [Normal] || INISCTION FACE SHIELD 2 2 pump s | Nowmal | Abnormal | Nomal | Abromal | Normel [Abnormal
|BD2.3|(Open/Close) BD8 |(Open/Close) 00 ROOM  [nuffartasiiuaaind 3a | 3

01: [Normal Normal | Normal Normal |

& [ VALVE it | norman _ [ vaLvE b | ormar % MDING |FACE SHIELD 26u| 2
g (N""“:”Ah"mm”g Nowal 2 (N”"'T/Ab"m"‘) e lip APL s O 09: [Normal ROOM  [oaiodosiiuannast 20| 3 Pond 1 Pond 2 itch
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£8 muanmonluigans Normal || & Lanonmon bidanna Norml Normal/Abormal ) rodesfun ol 20| 3 Pume 4| Nomal | Abnormal | Normal ‘ Abnormal | Normal |Abnomail
gz ( Normal / Abnormal ) |( Normal / Abnormal ) 77 [Normall [waToafiumaail 2w | 2
8 [amaouamiuiumtu £ [msovsnmtanumeln ) Norma | Normal | Norma |
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& |Normal/ Abnormal ) [Normat / Abnormal ) 00 _

[a379700 WASTE Tuwe OIL SEPARATOR | 09: [Normall Remark

BUND VALVE CLOSE BUND VALVE CLOSE [doalsivin SKIMMING PIPE fnifliinmiulaial o 0nramay Range Point_| 9:00
BD3 |(Open/Close) CLOSE BDS |(Open/Close) CLOSE 12001, ( Normal/Abnormal ) Waste watertemp|  <38C TH4060 | 32

[ann VALVE Undbiine | nommal 2 [om VALVE il | norman b [Normal Waste water D.0. | >3ppm | A-4063 | 7.1

|(Normal / Abnormal ) & |( Normal / Abnormal ) e [Waste water pH 5590 | A4060 | 74

5 ormal
o [BUND Lifipuuandn 5o | Nomal £ [puno oo | noma ) Waste water <2500 usiom | Al4060 | 1233
4 fwvwanmabidana formal = |Normal/ Abnormal ) ICHECK HECK POND | 09: |Normall -
5 |(Normal / Aorormal) FOND imwllwwlva\L Wiosanan (VISUSL | 00 Som®fLOPE | <120mgoa |cop-0s0| 0
sl BUG VALVE GLOSE
IBUND siosarfluanmui (| Normal | |50 o CcLOSE = ANOT 55Tl [COD of PP Plant | < 120 mgo2/L [coD-4061| 43
[Normal / Abnormal ) R e YRR e lfe Normal | Abnomal) 00 [COD of V-Ditch | <120 mgO2IL |COD4062| 20
5 o |(Normal/ Abnormal ) Normal fmusnd [NO. 5 (Normal / Abnormal ) Normall
£ 3 [BUND Timpoumnin, 1 [ L |
8 [wwvenun lsiama( Normal [STATUS waalszmi 1 (OIC ) OPEN
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E
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BUND VALVE CLOSE BUND uniiu oL Tl smision
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< s VALVE i | worman ‘ TIME ‘ BUND ‘ [ BY Tunsiif oil regulator low Tiiniufusdin
£ |(Normal/ Abnommal ) ‘ ‘ ‘ ‘ |
& |BUND biispuuanin | Normal
= "7 | Normal [BUND VALVE CLOSE
3 [wwammonligan cLosE
£ | Nomal/Aunormal) 8D11|(OpenClose)
g [aaovaniafumte 5 [ VALVE dnili
< |BUND dosoiluamwid (| Normal | | E [ Normal
_|Normal / Abnormal ) 2 (Rt o

3 [BUND Listrouumnto b

S |(Normat/ Abnomat | No™?!

Sufmrslnofdn

[BUND VALVE CLOSE | o ose (ON sz
BDS {(Open/Close) BUND VALVE GLOSE [ g1 oz \ T\ME I i o I BY ]

[Anw VALVE Undbisn | normat BD12|(Open/Clos: [ | | |

o |(Normal/ Abnormal ) =
& o & [ VALV il o
$ [BUND bimguuanin,sn | Normo) | |g - [(Normal/ Abnormal )
@ [wwvomnaligans € [BUND Lo Bl o
& |(Normal/ Abnormal ) S |(Normal / Abnormal )
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< D dasagluanni (| Normal
[Normal / Abnormal )
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au%’gam‘%m (Occupational Safety and Health Administration: OSHA)

& o 2 o o a A 6 ° A
VFUADWNITINTHRUAVBULVANIIANBIRIRIURIIDNUNTIYILLAY u’]LauﬂluEﬂ‘ﬂ 4.3-2

4-8 NenumMIdizdusanznunigrmw Madisuulsineazidsalasims
Tssnundaiiananadn lwaianfian TRAANURIILIEG TasmIiiudunisieIsunzaziad (C-1)
135 Inolndieniiau $1na



WAINA B8 waz giu,aﬁ msﬂ‘szl,ﬁuwaﬂi:ﬂumaqmmw

a a 6
lﬂﬁ R1IIDUNIYITLNRY Vlu"l’,ﬁ
§18 (VOCs) 19
mﬁmﬁng%mﬂ
MAKA
mmaam”aga
AL duny
X .
asdur
FDNUENN Lw
lama . Tonmadn/laid
MuMNAAT ez
USananslde
\ 4 v

v o o 4
ﬂ’]iﬂﬂﬂ’miy%i’]&l’ﬂﬂﬂ’]i

v v

Uaasansdunidszine

lidasavinindnede

6

mMsUsasansdunIdszing

wuudaesmadiamaas

=

wnowe: + anageuaNuLluie “ﬁa%laﬁmﬁw%ﬂm NHHAIUWAU AWTaTI aanududunoanlwsule

o ) ™~ a9 o A z: o
“ FAEIBENIUTENAY % AMNLTNIU ﬂsu’]mﬂl“ﬁ(ﬂaﬂ KROTUSVDILYI VBILHART ﬂ'J']N@%VLE]

311 4.3-2 WADWNIINRHAVDULYANIIANHIE M SUANITDWNI S3z148

madsufunaniznunigenw nawdsuilaimeazidoalasanis 4-9
Tssnundaiiananadnlnaianfian TRAANURIIUULGI Tasmsiiufunisazasiad (C-1)
131 Inelnfienfidn 4na



ﬂ’]iﬂi:LﬁuNﬂﬂ?:‘ﬂUﬂ’Nq‘Uﬂ’]W LAAINA BIA LAz ELBS

nsIANTAdgsan1slanaa1 NS89k (VOCs Emission Inventory)

A eda &

a A 6 A a 6 a A 6 .
f138uUNIHTzve fa a1sUsznaudunidniesdusznavuvesarsuandunss (Organic
N - ' 6 [ 6 A g 6 v
Carbon) 14 NuszIzwIdAsuannuasuan lalasian lulasiaunlegainas uniiu
6 6 1 = 6 1 6 6 1
ASUBLUANNTUAY (LTULARLTINAITUBLUA, CaCO;) nguAITUauATlud (11w
WARLTENANS LU,  CaC,) mSuauuauanla@ (Carbon  Monoxide, CO) U@
asuanlasanlas (Carbon Dioxide, CO,) hazianuaule (Vapor Pressure) a:1di
o o a A A a & o ' A o @ P’ a A A o '
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Organic Compounds; VOCs) TaJUaAaz&IUNIINAGA LazIUBNVDLLVAVD
upssrniialagsUunIUnaI R L AANI9ATILAZNNISaN TR T T iuS
Uaaga1IuaNH8198931N Lan&13 Protocol for Equipment Leak Emission
Estimates, 1995, EPA-453/R-95-017

o niiumslaoumINARNEBNNUNEIA1S 9 Aada tuh

1. 'ﬂ’lﬂﬂ’liﬁzlﬂﬂElﬁ]’]ﬂq‘l_lﬂinﬂuﬂi$U'luﬂ73Na@] I@]U%%ﬂ’]iﬂiuﬁ%ﬂ’]iiuﬁElﬂlﬂx‘i
NAN 81989910 Protocol for Equipment Leak Emission Estimates, 1995,
EPA-453/R-95-017, Emission Standards Division, U.S. Environmental
Protection Agency, Office of Air and Radiation and Office of Air Quality
Planning and Standards, Research Triangle Park, North Carolina 27711,
November 1995
I@alﬂizLﬁumm‘hmuqﬂmmiuazmé’uﬂs:%wfﬁfﬂﬁﬂdawamimwﬁﬁmaa
qﬂﬂinf (Average  Emission  Factor  Approach) Fognlyzaninmsiaos
ﬁ'ﬁau‘ﬂ%giﬂ%f]a’]&l’]ﬁﬂ‘ﬁ’]LL%ﬂ(ﬂ']&laﬂ’]%Z“lla\ﬁaqﬁﬁﬁj’]HQﬂﬂifﬁﬁu LB N
PRI TAALLN (Light  Liquid)  wIevadlnalshanin (Heavy  Liquid)
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{ s ‘{ 1 o a
A13199 4.3-1 auﬂszﬁwsmsﬂaaamsmuunmuwumqﬂmnﬁ (SOCMI Average Emission)

o =3 1
0. dulsz@ndnsdasyans
- . HANNNTVDIFIIENHIN .
rivazadailnsns . (Emission Factor’)
ainsnk(Service)
(kg/hr/source)
ey 0.00597
187 (Valves) YDILRAITHALL 0.00403
PaIRAITRANTN 0.00023
. . . VB IANITHALLN 0.0199
Fauaaily (Pump seals ) P
VAILANITUARUN 0.00862
TFavasnauinTaTas (Compressor e
0.228
seals)
13 a . v
MNINALINAW (Pressure relief ne
0.104
valves)
daga (Connectors) 9 3 ROUS 0.00183
viataoila (Open-ended lines) N9 3 RO 0.0017
TaudaalnIolnTia N9 3 AN
! ! 0.0150
(Sampling connections)

RULLAG * soCMI - Synthetic Organic Chemical Manufacturing Industry
° These factors are for total organic compound emission rates.

° The light liquid pump seal factor can be used to estimate the leak rate from agitator seals.
2. MKl

Yo gl 1 o a 1 a aid v A U g’ .
legnTuunassiiia lunsiansudaninisnlng da wla'lasia (Boiler)
o Aa o
LALHN (Furnace) Waz walk (Flare) lasyiumiwandayaluianansniidays
ga M sUaasrsduniIdzine (VOCs) (Compilation of Air Pollutant Emission
Factors: AP42 w3 AIR CHIEF CD-ROM) lasfayadiulnnjaglug
A =2 o o {
a138uIHineTIN (Total VOCs) S9maaadadnu nIniuquiiaaaiyn

TalawluuIseNnIaszauRING 38828 8aTIUTINIUA1T19N 4.3-2 D9 3197

4.3-5
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M15197N 4.3-2

Qs l{ 1 o Q. ~ 5’:
duilszAnsn1vUanunadis (Emission Factors) §%5uansdsznaudunigninae (Toc)

= a aee x.s'\l ' P VL v & o V[ 1A ¢
NN Lmza’liﬂi:ﬂa‘ua%ﬂiﬂ‘ndﬁ&lﬂﬂ AIANALNK (NMTOC) 31NATLHN LA N B INWLATLLDD NNqﬂﬂim

auax’
TOC’ Methane” NMTOC"
Firing Configuration (SCC) Emission Emission Emission
Factor Factor Factor
(Uawd/10® unanaw) | (Jaud/10’ unanaw) | (Jawa/10° unanawn)
Utility boilers
No. 6 oil fired, normal firing (1-01-004-01) 1.04 0.28 0.76
No. 6 oil fired, tangential firing (1-01-004-04) 1.04 0.28 0.76
No. 5 oil fired, normal firing (1-01-004-05) 1.04 0.28 0.76
No. 5 oil fired, tangential firing (1-01-004-06) 1.04 0.28 0.76
No. 4 oil fired, normal firing (1-01-005-04) 1.04 0.28 0.76
No. 4 oil fired, tangential firing (1-01-005-05) 1.04 0.28 0.76
Industrial boilers
No. 6 oil fired (1-02-004-01/02/03) 1.28 1.00 0.28
No. 5 oil fired (1-02-004-04) 1.28 1.00 0.28
Distillate oil fired (1-02-005-01/02/03) 0.252 0.052 0.2
No. 4 oil fired (1-02-005-04) 0.252 0.052 0.2
Commercial/institutional/residential combustors
No. 6 oil fired (1-03-004-01/02/03) 1.605 0.475 1.13
No. 5 oil fired (1-03-004-04) 1.605 0.475 1.13
Distillate oil fired (1-03-005-01/02/03) 0.556 0.216 0.34
No. 4 oil fired (1-03-005-04) 0.556 0.216 0.34
Residential furnance (A2104004/A2104011) 2.493 1.78 0.713

RULLAG ®To convert from 1b/103 gal to kg/103 L, multiply by 0.12. SCC = Source Classification Code.
® Volatile organic compound emissions can increase by several orders of magnitude if the boiler is improperly
operated or is not well maintained.
4-12 S’lﬂdﬂ%ﬂ’]iﬂi&tﬁuﬂaﬂiz‘nﬂﬂ’]ﬂq‘ﬂﬂ’]‘w ﬂ’]iLﬂailuLLﬂadi’]Uaz@&l@ﬂﬂﬁﬂ’li

Tssnundaiiananadn lwaianfian TRAANURIILIEG TasmIiiudunisieIsunzaziad (C-1)
135 Inolndieniiau $1na



LOAINA DI LAz giu,aﬁ

msﬂ‘szl,ﬁuwaﬂi:ﬂumaqmmw

A1519N 4.3-3

. d 1] o a a6 ‘1 o & a ..a
(Speciate’) §13UIENDUBUNILITINNIILNILRNLTBLNAI (Fuel Oil%)

Qs &l 1 o Q o ~
dnilsz@nsnisdasgnadns (Emission Factors) &1 IUNIIIUBNBIA

- Anadsdnlszananinldssna swauvasdnlszAnd
ARAVDIFITIINEY . . s ,
d13° (Uawa/10” unaaai) mslaagNags
Benzene 2.14x10" C
Ethylbenzene 6.36x10"° E
Formaldehyde’ 3.30x10~ c
Naphthalene 1.13x10° c
1,1,1-Trichloroethane 2.36x1 O'4C E
Toluene 6.20x10°" D
o-Xylene 1.00x10™ E
Acenaphthene 2.11x10° c
Acenaphthylene 2.53x10" D
Anthracene 1.22x10° C
Benz(a)anthracene 4.O'Ix10—6 C
Benzo(b,k)fluoranthene 1.48x1 0—6 C
Benzo(g,h,i)perylene 2.26x10° C
Chrysene 2.38x10° c
Dibenzo(a,h)anthracene 1.67x10° D
Fluoranthene 4.84x10°" c
Fluorene 4.47x10° c
Indo(1,2,3-cd)pyrene 2.14x10_6 C
Phenanthrene 1.05x10” C
Pyrene 4.25x10°
OCDD 3.10x10°™ E

UG : ® Data are for residual oil fired boilers, Source Classification Codes (SCCs) 1-01-004-01/04.

® To convert from Ib/103 gal to kg/103 L, multiply by 0.12.Based on data from one source test

c
Based on data from one source test

¢ The formaldehyde number presented here is based only on data from utilities using No. 6 oil.
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{ Qs &J 1 a
AN319N 4.3-4  dudszdndnisUaasaadns (Emission Factors) 91nN15LHN MR N5 I5ABI A

fudsz&nan1sUasunass SuduvasdalI=aNg
Nads . 6 . ,
(Uana/10 §ﬂ‘.lJ’lﬁﬂ‘V!Gl) n1slananagns
co,’ 120,000 A
Lead 0.0005 D
N,O (Uncontrolled) 2.2 E
N,O (Controlled-low-NO, burner) 0.64 E
PM (Total)’ 7.6 D
PM (Condensable)’ 5.7 D
PM (Filterable)’ 1.9 B
S0, 06 A
TOC 11 B
Methane 2.3 B
VOC 55 C

RUELAG # Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data are for all natural gas
combustion sources. To convert from Ib/106 scf to kg/106 m3, multiply by 16. To convert from Ib/106 scf to
1b/MMBtu, divide by 1,020. The emission factors in this table may be converted to other natural gas heating
values by multiplying the given emission factor by the ratio of the specified heating value to this average
heating value. TOC = Total Organic Compounds. VOC = Volatile Organic Compounds.
® Based on approximately 100% conversion of fuel carbon to CO2. CO2[Ib/106 scf] = (3.67) (CON) (C)(D),
where CON = fractional conversion of fuel carbon to CO2, C = carbon content of fuel by weight (0.76), and D
= density of fuel, 4.2x104 Ib/106 scf.
¢ All PM (total, condensible, and filterable) is assuned to be less than 1.0 micrometer in diameter. Therefore,
the PM emission factors presented here may be used to estimate PM10, PM2.5, or PM1 emissions. Total PM
is the sum of the filterable PM and condensible PM. Condensible PM is ther particulate matter collected using
EPA Method 202 (or equivalent). Filterable PM is their particulate matter collected on, or prior to, the filter of
an EPA Method 5 (or equivalent) sanpling train.
¢ Base on 100% conversion of fule sulfur to SO2.

Assumes sulfur content is natural gas of 2,000 grains/106 scf. The SO2 emission factor in this table can be
converted to other natural gas sulfur contents by multiplying the SO2 emission factor by the ratio of the site-

specific sulfur content (grains/106 scf.)
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o &£ 1 ° o ° o=
duilszdnsnisdasgnadns @I UNITILKA (Speciated) msﬂsxnauﬁuw%a%uﬁmmn

Y 6V Aag
ﬂ']ﬁLN'lv[‘Vi&Iﬂ'l“Iiﬁﬁi&I?i']Gl

R T GRRITEY - duszAndnisildssnaans | suduvesdnisedni
dsnany . 6 ,

(CAS No.) (Uawa/10° au.Wa) nslassgnads
91-57-6 2-Methylnaphthalene” 24x10° D
56-49-5 3-Methylichloranthrene™ <1.8x10° E

7,12- .
o <16 x 10 E
Dimethylbenz(a)anthracene

83-32-9 Acenaphthene”® <1.8x10° E
203-96-8 | Acenaphthylene’® <1.8x10° E
120-12-7 | Anthracene” <24 x10° E
56-55-3 Benz(a)anthracene <1.8x10° E
71-43-2 Benzene’ 21x10° B
50-32-8 Benzo(a)pyrene” <12x10° E
205-99-2 | Benzo(b)fluoranthene” <1.8x10° E
191-24-2 | Benzo(g,h,i)pyrene”* <12x10° E
205-82-3 | Benzo(k)fluoranthene”® <1.8x10° E
106-97-8 Butane 2.1 E
218-01-9 | Chrysene”® <1.8x10° E
53-70-3 Dibenzo(a,h)anthracene” <12x10° E
25321-22-6 | Dichlorobenzene” 12x10° E
74-84-0 Ethane 3.1 E
206-44-0 Fluoranthene” 3.0x10° E
86-73-7 Fluorene™* 2.8x10° E
50-00-0 Formaldehyde’ 75x10° B
110-54-3 | Hexane’ 1.8 E
193-39-5 Indeno(1,2,3-cd)pyrene”* <1.8x10° E
91-20-3 Naphthalene”’ 6.1x 10" E
109-66-0 Pentane 2.6 E
85-01-8 Phenanathrene” 1.7x10° D

RUNBLAG ® Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data are for all natural gas

combustion sources. To convert from Ib/106 scf to kg/106 m3, multiply by 16. To convert from 1b/106 scf to

Ib/MMBtu, divide by 1,020. Emission Factors preceeded with a less-than symbol are based on method detection

limits.

® Hazardous Air Pollutant (HAP) as defined by Section 112(b) of the Clean Air Act.
° HAP because it is Polycyclic Organic Matter (POM). POM is a HAP as defined by Section 112(b) of the Clean Air

Act.

¢ The sum of individual organic compounds may exceed the VOC and TOC emission factors due to differences in

test methods and the availability of test data for each pollutant.
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3. naNUa1sLadl (Storage Tank)

AU TETNNURIIBUNIGILLROINNAINNLAL (Storage  tanks) BAZNNTUHEE
(Marketing) man15aia28uuui1aas TANKS uuudnaasiinamlasdineu
frndRIunasanlszinAanizaiwin [(The U.S. Environmental Protection
Agency's (EPA) Office of Air Quality Planning and Standards: OAQPS) 81484
"Compilation of Air Pollutant Emission Factors, Volume I: Stationary Point and

Area Sources" (AP-42), Section 7.1, Organic Liquid Storage Tanks.]
4. szuvihtaunie (Waste Water Treatment)

LULU31889 WATER 9 lddmiudsaiiuansdunidszamweann vathdariiee
59084 7195719521103 (Drains) UeWnu (Sump) Whpiingw (Weir) 1193211
1iila (Open Drain) ﬂaﬁﬂﬁﬂgﬂﬁuﬁ] (J-Trap) #{11iatinila (Manhole Covers)
31932018 (Trenches) viald@u (Buried Conduits (Sewers)) Tadia (Junction
Boxes) amﬁguﬁﬁ (Pump  Stations) ﬂaﬁi’ﬂa (Clarifiers) AINTD (Trickling
Filters) Uat&uane (Aerated Impoundments) Uawn (Quiescent
Impoundments) #anaaliiw (Cooling Towers) WIBANOWLTI (Activated
Sludge Units) Q9LAL (Storage Tanks) %ul’ml,l,smﬁ’ll,ﬁsl (Wastewater

Separators) Lazliaanaznan (Settling Ponds)
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. s SNWINNINRNAVDI13991% (Total
aiUnsai (Equipment) anusaIId NI
Equipment)

a7 (Valves) ne -
PYDILARITHALLN 304
PaIRAITRANTN -

3 (Pumps) YDINRAITHALLN 12
PDIANITRARIN -

ABNLWIRLTDS (Compressors) Fa/latin) -

Ja¢a (Connectors/Flanges) N9 3 RO 483

MRIAALTIAY (Pressure Relief Valves) N9 3 RO 23

viata1eiia (Open-ended lines) 9 3 ROUS -

a ' & o .

TN NTENTI979 (Sampling v -

! ! N4 3 FONU

connections )

1A389N% (Agitator) N9 3 FOUE 9

A9 4.3-7  HA WAAINLBARazanIINTlaRaa1TBuNSgszraaslasins

Sundasing M558 (Fugitives)
glmzls
uasuaLanLws (n-Hexane) 1.09x10"
TwsAaw (Propylene) 6.53x10"°
WHaa (Methanol) 2.19x10°
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SCGC Organizes Clean Up the Beach and Aquatic Animal Releasing Activities
in Rayong Province
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SCGC Provides Scholarships to Children in Rayong Communities
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