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ABSTRACT

This project preovided written procedures, implemented, and audited the
process safety management (PSM) system in a case study company that produces
Phthalic Anhydride and Dioctyl Phthalate. The company must comply with the
Regulation of the Board of Directors of the Industrial Estate Authority of Thailand in
B.E. 2559 on high risks in terms of possible fires, explosions, or highly hazardous
chemical releases and must implement the PSM systermn as the company is in the
industrial estate area. The PSM systern can help prevent the potential hazards and
mitigate their consequences. It consists of 14 intecrated elements by using
engineering ccntrols, administrative centrols, standards, and the recosgnized and
generally accepted eood engineering practices (RAGAGEP) in all critical activities
involving critical process equipment, for example, storage, design, use, operation,
maintenance, inspection, and testing. This project focuses on the phthalic anhydride
plant that uses o-xylene, a hazardous chemical and flammable liguid, as raw
material. Two procedures were provided, and twelve procedures were revised. The
related documents were prepared and revised as well. For PSM internal audit with
the staff of the company, 1 major non-conformity, 40 minor non-conformities and

80 opportunities for improvement were observed.
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- FUIduns8 (Hazard Identification) MUNEATNA ﬂixuquﬂﬂﬂuﬂﬁgumé’umwaﬁlﬁagj
UEEATTIHYAN YL VDIIUATY

- AEIATIETSURTIEATEUIUATIRAR (Process Hazard Analysis : PHA) #218A973/31
AU AT EURTIB AATEUIUNSHER
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- AnsaT9UssL (Audit) vangamann aMsesaasuasUATRnunasgunsianns
auvaeadenss v Andidusuvesadudase nensdnvduenaniolvia
NANFIUNNTATIAU ST LLagU‘isLﬁu’iWLﬂulﬁmmLﬂwﬁmmmwimﬁumiﬂQﬂ’ﬁmm
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- @TL%%J’]%']@QLQW%‘:WN (Specialists) 1187713127 ﬁgﬁﬁmmgaaxmmﬁﬂumsﬁmmsau
FusnuUsenausiiy

- Asfiwuarnansasiau seiiu (Audit Findings) Vngm2amT MaveInTnsIUselu
wé’ﬂgwum‘smmﬂimﬁuﬁmmmlé} Tneifien fuinamnisasavssdudeunsotudlans
mmﬂamﬂgmuagmmlaiaamgmﬁ‘ul,ﬂﬂ.ﬁﬁmﬁm’mﬂmﬁuﬁdamaﬁmé’um'iU%’UU‘:;a
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2. AsvuauAskAaTiAgsvasfusaal irave et M TuTutan souasacdug
4,505 Alandu 3o 10,000 Youmiuly o natlanemile

NFYUIUNITHEAR N 1. D 2. FLﬁmmamﬂmamﬁaqﬂﬂiﬂjﬁi{fﬁam?Nlaimmguaul,ﬁu
L%@LWaﬁ&Lﬁua'ﬂﬂ‘mj‘l?lllﬁlﬂ’sﬁa}@\i‘lﬁ%@’qﬂﬂ‘iﬁﬁ‘a}'}&Lﬁﬂ&‘lﬁ’a‘ﬁlﬁlaLﬁ@&ﬁUﬂ‘ixU’mm‘iNﬁﬁﬁ&ﬂf{ﬂ
manusenslademadalasasveudnalilmduauviivamsyuiumsndaniy L.
v 2.\ Waeuwe e

YUV PSM Usyasume 14 vasmiun laun

1. mslausumaaniin (Employee Participation: EP}

2. *JayJamwmﬂaamﬁ’aﬂigmummﬁm (Process Safety Information: PSI)

3. MTIATIEVSURS BASEUIUNSHAR (Process Hazard Analysis: PHA)

4. %umaumﬂﬁﬂ’ﬁmu (Cperating Procedures: OP)

5. NIRADUTH (Training)

6. mﬁmmﬁmmﬂaamﬁag‘%’umm (Contractor Safety Management: CSM)

7. psvuvnuAuUaensneum S uiuaies (Pre-Startup Safety Review: PSSR)

8. mmw;aﬂ{fmaaqﬂﬂiﬂj (Mechanical Integrity: MI)

9. m‘saqﬁymﬁﬂmuﬁ'awﬁﬂﬁlﬁmmwu%uuasﬂ‘ssmfﬂ,w (Hot Work Permits) waznns
ayay v uillsusydn (Non-Routine Work Permits)

10. M3dannsnIsUaeuYas (Management of Change: MOC)

11. ﬂﬂ‘iaauﬁ’sufg‘ﬁﬁmitﬁ (Incident Investigation: I}

12. ﬂ'?‘im?mm’muwgauLLazﬂT‘iﬁ@UI&Tﬂmsgmau (Emergency Planning and
Response: EPR)

13. mIanavsuilunsuiuRnuveiiun (Compliance Audits)

14, APNAUNIAITAT (Trade Secrets)

2.2.1 msildausinvasniingy (Employee Participation: EP)

ar

19 1 gusznavguamniunedalviiveyauardunouununisujuanuduaie
snwadnus Wnglvinauiiaumuiasiunsunsundweyani 9 viansuidfiiiaainy
Uaaady nsufuBuasiannnmsiessvduasgnssuiunisade nsiauluaiuduy o ves

o
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HUATIENTEUIUATHAR if;mﬁaﬁua;ﬂa§ul,ﬁammﬁaamﬁ’alumiﬁﬂmu AannILMTEIusT AL
vanvuA sanalul

. VOYRANURBAAATEUIUNTTNER (Process Safety Information: PSI)

=

2. MINATIENSURSIBNTEUIUNSHAN (Process Hazard Analysis: PHA)

3. %umaumﬂﬁﬁﬁmu (Cperating Procedures: OP)

4. nM3naUTY (Training)

5. m‘if{'fmm‘mmmﬁaamﬁa@%’umm (Contractor Safety Management: CSM)

6. AsUILATIaeAS BN USSR UeE (Pre-Startup Safety Review: PSSR)

7. mmwgaﬂ%ﬁumqﬂﬂiﬂj (Mechanical Integrity: MI)

8. m‘saqﬁymﬁﬂmuﬁaww"ﬂﬁlﬁmmmgauLLasUixmsﬂ,w (Hot Work Permits)
wazmsoyaavieuilalseuused) (Non-Routine Work Permits)

9. msdAnTIN T A (Management of Change: MOC)

10. m‘iﬁaumuqﬂj’ﬁmiﬂj (Incident Investigation: 1)

11. mim%aummw;ammxmmauigﬂnxgmau (Emergency Planning and
Response: EPR)

12. mansavszdlunsuguanmeiirun (Compliance Audits)

13, AU UNI9A5AT (Trade Secrets)

2.2.2 dayanrulasaionszuun1suan (Process Safety Information: PSI)
19 1 §UsEROUREMNTsLasABs LU sTu T LTeya A I aeatanssUIun
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19 2 Yeyadun TN sadiunsieseusdunsyurunITHan o8 UsEnes
Usynaunay

1. Fouarvgnaaivesa naildussaneuss

2. Anuluiig

3. annsdusafigausule

4. gUUANISAEaNLEEN9LAL]
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5. AvUENn T b sYiUATe

6. euTAlunstansou

7. Anuedgsmaaiiveranuseu

8. SuprefhAniuannmsneuesiadl

79 3 ?Taggamﬂiuiaﬁﬂﬁamumiwﬁm agnauanAnsYASUAIY

1. urunmn1sva (Block Flow Diagram) ¥38UHUn %A INANIZUIUAITHER
98714978 (Simplified Process Flow Diagram) LEEAeE U uER T UADUATTHER

2. w@llngsuIun1sudn (Process Chemistry)

ot =

3. USinudnifvansialidunsaseusegeen

'
[ [

1. TadAnenaauasgeaniissusUannsis (Safe Upper and Lower Limits) 94
Lw{asqﬂﬂiﬂj 1A309dnT WaEnTyUIUAITHER LU guUNQi auiu dnsinislve wie
psnUsno WAy

5. msUssidunsfinananantenuiluanaisimuniy nutsanssune
guamkazANUanAseraIlng

TunsdlfigusznougaamassiliainsoianwoyamalleBnssuunisudsla
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2. WHUSWIEULVaNEnAS0iath (Piping and Instrumentation Diagrams: P&IDs)

3. AnsiuunUinadunsienclinn (Electrical Area Classification)

2. msesnuuusyuLTldluntsanamudu uariugiunnseonuuy

5. NNTPONRUUITFUUTEUEDINA

6. Uartun (Codes) WATANASE U (Standards) fiyrlseanuuy

7. ARNEASUWAYARHEITU (Material and Energy Balances)
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9 5 ﬁgﬂixﬂauqmamﬂﬁugaaﬁmm“ﬂLaﬂmuﬁauﬁmiﬂqﬂﬂﬁﬂjl,ﬁulﬂmummgm
LLax“%Uﬁﬁ’ﬁmﬁmﬂﬁuﬁﬁﬁlﬁ%mi%’maqLLaxLﬁuﬁaau%’UImaﬁ"ﬂU (Recognized and
Generally Accepted Good Engineering Practices: RAGAGEP) d1msugu AITDaRRUULAY
ﬂ'aa’;ﬂqmu%@ﬁmumuﬂmg'mﬁuﬁlﬂgi{i}muuayq EIU‘sxﬂauamamﬂ‘sﬁngaﬁmﬁ%aﬂaﬁ
Lﬁ@kLﬁm’ﬁ’WQUﬂ‘iﬂjﬂgulﬁqlgﬂaaﬂl,mu Unge§ne 931980 aFeu uasanselualaadng
Usondy

19 6 JUTBNOUIAFIMATINABIV UV IURAZUTUUTRNEIsTaYaAIulaBnsY

nsvulunsuastdudagiuesiae

2.2.3 NTIATIZVIUATIHUBINTZUIUNTINAR (Process Hazard Analysis: PHA)

f.’qxlj‘LJ‘ia'iﬂé)“UQfﬁ]ﬂ’mﬂ‘i‘iﬂi‘{;}aﬂﬁﬁﬁﬂﬂ’]‘ﬁlﬂ‘i%‘iﬁﬁuﬁ‘i’?%Jﬂ‘ixU’mﬂ’]‘if.’\lﬁmﬁg&mm s
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Tagaansadue Ussidy LLa::muamé’umwﬁL?‘iﬂﬁ@&ﬁ’ﬂﬂismuﬂﬁmﬁm ATBUARUE
Asdadiu sty NREn wernIIUENROIRA s EE AT SuRT 183 B
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1. What-if

2. Checklist

3. What-if/Checklist

4. Hazard and Operability Study (HAZOP)

5. Failure Mode and Effects Analysis (FMEA)

6. Fault Tree Analysis
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2.2.4 %uﬂauﬂﬁiﬂﬁﬁ'a&’m (Operating Procedures: OP)
v 1 rgﬂﬁxﬂauQmm‘wﬂ‘iiué}aﬁmw"ﬂﬁﬂzumauﬂﬁﬂﬁﬂ’ﬁmulﬂumaé’ﬂmﬁé’wntﬁx
m‘iﬁwlﬂﬁﬁaamgaaﬁ’u%agammﬂaamﬁamsmumm?aml,axmamﬁl,ﬂiwﬁé‘umw
ATEVIUNTTHER Lﬁ@Lﬁ%ﬂN%@%ﬁﬁiﬁﬂ’J’WﬂJ%JﬂLfﬂuﬁ’M%Uﬂ'ﬁﬁ’WLﬁuﬁﬁﬂﬂ‘i‘ﬁw}l’w 7 or1eUaanst
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el TunaunsU) URY oEsUaERaISEnaUmeiTes Rameluil
1. ﬁﬂzumauﬁm%’uLwiaxisasmiﬂﬁﬂ’ﬁmi (Operating Phase)

11 msduduedasadiusn (Initial Startup)

1.2 mMsuHUAnsHERUAR (Normal Operations)

13 ﬂﬂﬁﬂiﬁﬁﬂ?imﬁm%%ﬂ (Temporary Operations)
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