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1. OVANS:

. dovldSusovamiuwenuia (Hospital Accreditation) AlASUNSTUN:ITEUQNEDVAU
WSU. aniuwenula W.A. 2541

- KovUQuaiNisnadou (Medical Laboratory) GovWIUNISSUSDVAIIAIUISOKDVYURUANISNadDU
AUNISIWNEHSDBUSASAISISTUTY ISO 15189




mscnluumsmuuamhuallaﬂ\)au'fumsmluumumnsumswmsm'\
AQIAonanuwWegNUIar [KUSNISASIPduMWUsSED

2. AuyAaINS : IWNgoNBd1DBAMEAS

* Jiwngnwudoauu
anunsAaasUs

U

uSUKTYATHIVEoaUTaNIWNgaNITURTA WS
VAU NIYUYDIBINSANEAS KSONWIUNISOUSUAIUDSIINSANTNS

UNISUS=NOUDBIBIINBNSSIY

o N
AUTLHNNGAEAT UNTINYIRBYINT
: upUEITAsUiaUAR Y
s -3 = 1
UNBUWNEDYHATUY WUseAlg
o, Suncodios M acuersetes g
' . losuniseausy :
2 =t ¢ 5 ° o < EUEme Sr.opinas)
$ VaNgAsT “@1u I YAIEAINUT IUETNTULN g
SQ.5% - OATH
s.,mwnuw o QUL - b NINYIAN WNEANTIY e (beo TALaN) %
fu ¥iDe @oul ‘UU @& i)'\ﬁ'liﬁﬂtﬁ‘ﬂ?‘ﬁ Lﬂ“‘iﬂﬂﬁ’\‘bﬂﬂﬁ AMSUNNUAERT NM"I’JYIEI’Iﬂ&HJ?W"I mmwua‘u‘: (m‘%ﬂ_ - ‘Z‘)
t T o Yuil ot nangpu
s W,

(TDIMEN TSSO EITR NgneETATULN)

MINNTIUNNE TN TNETTTITHT
semAisiingd (nliWeudns
WBuNNET1a iRy IRy

Tafumi@naumunnda Fuarddng RANEAT o (AN quﬁ oc
TN & WQUIBK - e TINGIAN ANTANTY o

R R R TR UL Bl Ts R T A]!

(osamtanTioTR  Inidng) CaBuRnETINT  1NETR) (EUNNEa AR 07 aam
wmneiey gaun N TIRANg Fa MmN T Devs AU AR T
rrrrrre—

ALY Suil o nange wisfine baee

Fone W, Mo
umvEmaanin nomedamg Errurmaeora wuwneR e Wumssa)

AUARzUYILMARS unive

IWNEONBIIDBANAAS

IWNEONBIIDBANAAS

IWNEONBIIDBANAAS




msaitdumscnudaniduanazivoulumsaituviudiHSuniswosun
AQldonamuweanula [KUSNsas>ddumwus:=ou

2. AuyAaINs : HAasddaussonwdoa

» 1JunwngonBansAaas

«  FUSONISANUVI s:AUUSUUNOS HSoUStutulln

AIUWgNUNaDIBIDUNUEY

»  FSONMISANUVN S:QUUSTUTUNAS K3oUSE

TuKandasonsldoudgliazAIUUJaaq.

NISONISANUN S:QUUSTUDUNNAS HSoUSE

ANUHANJASFUANEOSDOEIHNSSY

*  WNRIUNISOUSUDINAUIAUDSIDBBIKVUSEINA
[ng KSoamUuNauAUSIDBBIIKYUS:INATNE

iSodhunlsAoINNIsUsznouDIBWIIA:

1N

et
tt

11N

(C
C

s
Jolnaaou NsUAJUAUISATKNISSUSDY

» doviduynnanWiIuNIsANausUNasiu=zLn
35NsBIASDVIaUNASDINIARIgPDEIvaIBeq




msaitdumscnudaniduanazivoulumsaituviudiHSuniswosun
AQldonamuweanula [KUSNsas>ddumwus:=ou

2. AuuAaIns : asldaussaonmwnisiaau

« 1Juunlanduwadngn 2 -
< - — - :, i i S ﬁ%\
e IJUIWNEDBIDBANEAS @ et
+ duSomsAnu s:AUUS S H3oUStunuiin - § & CO
Ej_ ISVITISFNU _IS"CIU E[\J[\J,']C'IS Rsoustdiuiin < MATIM THEMNAANG 1IN ANTESTINGTAanT T ingduuiing
AIUWEIUNADBD0UNIE iy .
o & — — = —_ —u _ AFUAUIN LRSI ENTRATUE TR TManSuasmani fwandou
e FuSoNISANUN s=AuUStUUIAS KHSoUStutunin Tsamemeumdmieon
AuHangasonddounlaazAdIuUaoans s £o9,
«  FSoNISANUVT s:AuUSUUNAS KHSoUStutuiln wnaoguny Joun
AUHANFASFUANFOSAEIHNSSY S 5 S WO e
*  WIUNISDUSUHangasnlasunissusovoIN 502 e s
NSENSOVASISUFUHSOHUDYVIUNINGDUDV o
e UARANKWIUNISRNDUSUNAzIUzUNIS NS (B1ASDL s e e

1

nadouaussoNwnasiaguogivaszidaq las
NADYNUAIUEUNYDVRNACIIAsHANDSINNS

)



msaitdumscnudaniduanazivoulumsaituviudiHSuniswosun
AQldonamuweanula [KUSNsas>ddumwus:=ou

2. AIUUAAINS : HASIDAUSSDNIWUDVIKU

o
c:_ﬂ

JIIWNEIONBDIDSBANEAS

Op Ao
) O

UWeNu1ao” 5J0oUNJEl

ISONISANUN S=AuUSTU
UHaNgQso” 520U
ISONISANUN S=AuUUSTU

Op Ao
) O

A,
)

2,, O,

fl %LC

DUNC1S KSoUS

asADIUUaoa.
DUNCIS KSoUSE
TUHaNZASFUANENSDAEIHNSSY |
mumsausumnmnamuu:)mzswo“uanqﬁ
8aua\>Thmssusa\> HSOHUDEVIUNINEUIN

ISONISANY" S"CTULJ§EUELJ’]C1§ HSoUStutulln

1N

et
tt

11N

(C
C

° IbUUﬂﬂE’IﬂN']UI’T]SNﬂDUSUIIa IUsUN3SNNS (s
13 SD\?ﬂC‘IE’IDUE’IUSSDﬂWWﬂWSUD\)IHU eV

A:198Q llazQNCov

,r’&

4’-J'::-‘.,\¥
\ 5 f
\

---’.I

B @nEsISuguEndas undnanasuiea

SauUnu
ndugudnisiwndRwrmediuaBiosadastansaaasdonadol
Sowswnauwsauswsl

Vrepaeiinteaiid

W5
UNATIEINA WUWN

. . ~ .- -l\
e AmnoUn A R TR T I RTITIN TINE *J(Qa {

- . had -» J
flesiurediiunasen miudariynisems
A & dousneesu ywsdnhy e

Lt
(TEERMTIITIERNG T TIPL) neumdpls Fomnine)

ALTAUEE VI AN BENURT AT oA T T T T




mscnluumsmuuamhuallaﬂ\)au'fumsmluumumnsumswmsm'\
nmaanamuwmmaw Husn1sc15:>aaun1wds~a1d

2. muqnmns . D‘\![\'IEJH'IWS\)HI‘ISD\)DH

» 1JuunsvdinAtn
e IC oISVE

UIDTHUNASYENIsIwNe




mscnluumsmuuamhuallaﬂ\)au'fumsmluumumnsumswmsm'\
nmaanamuwmmaw Husn1sc15:>aaumwds~md

3. mumsa\)uaua:qUnsm:

. rsa\msaaaussnmwms'faﬂu cAovidJuroviian
TagiawrswoUovAuidavsunouluytusriinas
NQcdou ||a~S=C|UIEiEJ\)UUEj\) (Background Sound
Pressure Level) CNUINCUNYDY Occupational
Safety and Health Administration: OSHA
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3. AwuiASavijonaaunsai :

o msa\):)ammsms'faﬂu
doviduingovIauIasNIs
[a8ustaidavusans
(Pure Tone Audiometer)
soiduTUanuuiassu
ANSI /ASA S3.6

) ret——

Certificate of Calibration

Product: Xeta Serial No: 1748008
Calibration date : January 21,2020
Expiration date : January 20,2021

This document certifies that the above mstrument
has been calibrated 1o meet the accepted intermational standards,
1SO 3893 1991 /ANSI 53.6-2010, by Maroongroge Co,, Ltd.
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CALIBRATION BY | MARCONGROGE OO, LFD, S RAMIOSAMVE tANUE ROALL HUAMAL, FANGCAR, SANURLE e
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Certificate InSoVIQUNASNIS[QTU (Audiometer)
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3. mumsa\)uaua:qUnsm:

*  BIAsOINMAKYTD doviaSuUNIASTIUYDY
aonUu KEoovAnsAIbuRgousSu 15U
American Thoracic Society (ATS) HSO
European Respiratory Society (ERS)

Certificate UNQSOINAKNE (O (Spirometer)
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4. HovUnuUANISWUINaN :

2 | — -

*  C1OVAVIIASITHNAUSWUINYISIVISUQ
2 | — ¢-7I] o

. dovavaiAsicKAguNTsADINNASUS:NOUDAEWIA=SVINA3OLU NSUADUA
1sA NS:NSOVANSISTUEY

— e —

o ~ssaha\>LJJj]uc1ms:)|ﬂsw KATASUNNSSUSOVLULNASTU ISO 15189 ﬁs:q
AUENUNSOHEDTESUNSSUSOV IRRNNISASID3IASISKENSEUYNIVE I NW
(Biomarkers) (Tunsmnﬁuavvuanmswmsuo 1as/HSoNOYISADINNS

Jsznouondwiiazdvinaasu NSUADUAUISA NStNSIVEISIStUAY dauisn

ANISIIASIEHIQ)

. NNSIAUIAINISIANISAVELASID (Speomen Collecting and Handling)
Kidulanuds:zniFinsunduAulsA ISovdaliuziinIsSINS:IvguNIwoINWU

alsiAig ﬂSEUOZ)UZSDC]ﬂ‘STC]SU/EiLJNaﬂ']\)bDﬂ']WEﬁHSUNUS ﬂE)UE)']UWﬂ
JuWaansindasSuUs:INFlng (Thai Biological Exposure Indices: Thai BEIs)

90DV UstMANSUAIUAUISA Rovdonustiinsifns: dVIUMWOINWYASIAD NSCUAsUESaMsTdSu/auNaniv
SomwanSunus: NoUDBWAdUNEaNSIADEHSUUS:INATNE (Thai Biological Exposure Indices: Thai BEIs)
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Noise Contour Map

f : -
Name Project : Rayong Olefins Co., Ltd Reference Number  :Lot 21810261

Measurement Date  : Nov 29-30, 2021
Name Location : All Area
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ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250, Thailand | PHONE +66 0 2760 3000 FAX +66 0 2760 3000
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company



Noise Contour Map

Reference Number  :Lot2181026-2
Measurement Date : Nov 29-30, 2021

Name Project : Rayong Olefins Co., Ltd

Name Location : All Area

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250, Thailand | PHONE +66 0 2760 3000 = FAX +66 0 2760 3000
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company



Noise Contour Map

Reference Number  :Lot2181026-3
Measurement Date  : Nov 29-30, 2021

Name Project : Rayong Olefins Co., Ltd

Name Location : All Area

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250, Thailand | PHONE +66 0 2760 3000 = FAX +66 0 2760 3000
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company
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Hearing Conservation Program
USUnN stgovlolaiWud 91na

OUUSEMANSUAIAaNSIA:AUASDVIISLVIU ISoVHANINTUANIAs3ISNIsYanuIasnNiIsoysSnénsia
gufuaniuds:NoufoNIs W.A. 2561
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Wans:NULIDadou 1AsvNIsWaaanslolaWudiiazansaslsuidin usun szagovlaiaWud 5na ASLA 1/2565
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2. UnmisiAszIvidavaviasnisdisovnazasovdas:auidav luwunupuaviu

USIDCOU Agitator USIDO0U Deaerator USID0U Steam Boiler
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3. misuUstidunisaunaldgvav lasnisasaodastauidavindounna
WanN1sasdvaUsuntuIdgvasal (Noise Dosimeter) S:H3IVIADU UNSIAW - JOUNEU 2565
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4. NMSASI0aNSSDNWNISIAEU Audiometric 1aglSOWENUIANSVINW- SOV

snasJ>vaussaniwnasiaguinasuin

UIASTIURDVASID
ASNI $3.1-1999
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4. NMSASI0EUUSSONIWNISIAEU Audiometric testing

dmuwanulallazynains

nIwWnNganddNsAMEas

Tdé'usayamuwmma (Hospital Accreditation) N
[@Sun1sdun:ITeugndovanu wsu.aouwsenuia

W.F. 2541 — -
wgnuIaoNvdouNuYg
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29,30 WOASNEU 2564 |waTH|UuUa:>uu (MHruaasdsonn 3 U)
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Doc No: PdM-CM-F-0006 Rev : 000

Static Equipment Check Sheet Pipe MO.No: 47310156928 Page :

Piping Report No : RBI-RC-CM-PP-0610

~
RN

(N

Doc No: PdM-CM-F-0006 Rev : 000

Static Equipment Check Sheet Pipe MO.No: 47310156928 Page: 2110

Piping Report No : RBI-RC-CM-PP-0610

Instrument /Measurement Set up ;

Thickness Gauge Serial Number : 203627604

Probe Serial Number : 1259610

Thickness Gauge Model: LI DMS1 L} DMS2 LI DMS 2TC L« Other: Olympus 38 DL Plus

Probe Type: ] DA301 T DA312 ] HT400A 0 DA412 T KBAS60 O ca211 5 Other:
Velocity Usage: 1 5920 m/s 1 3250m/s Other: m/s

Measuremeent Mode Dual 1 Dual-Multi

Weather Condition: L2 Sunny ! Cloudy I Raining 1 Windy I other:

Condition Monitoring Location (CML) Specifications ; PSMC Class : Cives

Specific Type & Area Deterioration ;
a. Injection Point (asa)

J. Fatigue Cracking (crack annnsan)

Area: 14 Operation Section: COLD Equipment Class:
P&ID No. : 1) 06208 Isometric No. : 1) A14A-H6000-02
2) 01T4011-0620B 2)
Line No. : 1) H-0400-6000-B24A Attachment: 4 P&ID i1 Isometric DWG
2) ] Other:
Mat's Specification (ASTM) A106GR / A234GR.WPB
P. No.: P1 PWHT done ? (siwmsvin pwHTwsatsi): 1 1 YES T1NO 1 Other:

Material Type:

Operating Temperaure :

L ! b. Process Mix Point (samsu process) L1 k. Creep Cracking (crack :nnnnséu)
™ c. Dead Legs 3 1. Brittle Fracture (msuanvin(sa)
4 d.cul 1 m. Freeze damage (@sweananuliu)
1 e.S/A Interface (interface szwinovialsiau/uudu) 1 n. Contact point corrosion (corrosion "n3adusia @y cUs)
1 f. Service Specific & Localized Corrosion (corrosion @wnzi) L1 o.Dew-point Corrosion (corrosion :nnisndudaifa)
71 g. Erosion and Erosion - Corrosion (msiansau - nsdnnsau) T p. Other:
T3 h. Environment Cracking (crack Gasananmwindan @y scc, Hic)
0 i. Corrosion beneath Linings and Deposits (corrosion mals lining uaznsanaznau)
Inspection Pictures ;
( CML1
Picture - 2
Picture No. : 1 Picture No. : 2

Picture Name.:  H-0400/0600-B24A

Detail : From the general examination of the normal condition.

Picture Name.: H-0400/0600-B24A

Detail : From the general examination of the normal condition.

Recommendation: -

Recommendation: -

CML 2 ‘

Picture -3

| ows |
X‘

Picture - 4

Picture No. : 3
Picture Name. : H-0400/0600-B24A

Detail : From the general examination of the normal condition.

Picture No. : 4
Picture Name. : H-0400/0600-B24A

Detail : From the general examination of the normal condition.

Recommendation: -

Recommendation: -

i Carbon Steel (P1) 1 -12 °C below T -12°Cto 30 °C (incl.) 2 30 °C to 175 °C (incl.) 1 1175 °C higher
L Alloy Steel (P3/4/5) L1 -12 °C below 1 -12°Ct0 30 °C (incl.) 1 130°Cto 175 °C (incl.) 3175 °C higher
O Stainless Steel (P6/7/8) 1 60 °C below T3 60 °Cto 205 °C (incl.) 71 205 °C higher
1 Other: at 33.1 °C (From field measurement)
Service Condition: T Off-Service I Continuous I Non-Continuous (Cyclic)
Insulation Type: 1 Noinsulation L} Hot L} Cold LI PP 1! Dual LI Acoustic
Sealing /Silicon Condition: ™ Good ™ Damage 1 Other:
Insulation Cover Sheet Condition: T Good 0 Damage 1 Other:
Insulation Condition : 0 Good T Dust (uo/eu) 0 Wet J Other:
Availbility for PP Guard (unueas ppGuard?) 1 YES ' NO
Pipe External Surface Condition: & Good 3 Sweat 3 Rust Spot 3 Blister (su/mas) 3 Peel off (waesau)
1 Other:
Painting System: @A OB Dc Tip I Other Paint thickness : 185-190
Painitng Condition: L/ Good L1 Dust (w/iu) ! Blister (su/waq) ! Peel off maasau)
O Other:
Painting had been ever repaired ? i~ NO 1 YES, with specification :
Environment Specification ;
Location: T Indoor ] Outdor 3 Other:
Pipe line aaj'lna“ﬁuazaaaﬁw [@u cooling tower ? = NO ™ YES ™ N/A
Pipe line aglnafuus Auiilazas Steam vent ? & NO i YES 0 N/A
Pipe line agluus Aauvisitird, iviau ? 11 NO L1 YES = ON/A
Pipe line ¥4l Interface Auszninovianaagimiayanadiu ? = NO ™ YES LI N/A
Pipe Line fiTan1aTautinan Fire Water Test ? = NO 3 YES,  TestFrequency:
Valve, Fitting and Support Conditions ;
Valve Leak i NO 0 YES, at 1| Other:
Valve Passing & NO O YES 1 Other:
Flange Leak i~ NO 1 YES i1 Other:
Pipe Bend /Bulking & NO 0 YES 1 Other:
Pipe Misalignment & NO 0 YES L | Other:
Pipe Vibration 4 NO LI YES T Other:
Pipe Support Type: “1 I-beam 1 U-bolt i Halfsaddle 1 Fullsuddle 3 Weld/Shoe i Other: Dummy.
Corrosion Under Support (CUS) Found: & NO 0 YES O N/A
Corrosion Under Insulation (CUI) Data ;
As found: =1 NO 1 YES 1 Other:
Total Length of Inspection: m. Total Length of CUI Found: m. % Area of CUI:
Found Position :
! Nozzle /Vent L. Pipe Hanger L Fireproofing L Valve &Fitting ! Other:
3 Pipe Support [ Steam Tracer 3 Foundation 1 Welding Joint 3 Pipe
Data Analysis
Corrosion Rate : 0.01 mm/yr Minimum Thk : 2.70 mm. _ Remaining Life : 330.24 yr. Location of Control point : CML 4.2 / 0°

Recommendation :

Recommendation :

The minimum thickness that measured is 5.79 mm.

**This equipment can be used until year ----:2352.2

Inspected by :
Inspected date :

ChaichanaT. Analyzed by :  Kiattisak B.

14/Mar/2022 Analyzed date :  25/Mar/2022

Approved by :  Worapojy.
Approved date : 30/Mar/2022

Inspected by : ChaichanaT. Analyzed by : Kiattisak B.
Analyzed date : 25/Mar/2022

Inspected date : 14/Mar/2022

Approved by :  Worapojy.
Approved date : 30/Mar/2022

Fage T

of




e~
A

Static Equipment check sheet - Piping

Doc No: PdM-OL-F-0006 Rev : 000

MO.No: 47310157575 Page : 1/3

RBI-RC-CM-PP-0684

Piping Report No

Instrument /Measurement Set up ;

Thickness Gauge Serial Number : 203626204

Probe Serial Number : 1228307

Thickness Gauge Model: Ll DMS1 Ll DMS2 [}
Probe Type: [ DA301 T DA312 T HT400A O
Velocity Usage: 41 5920 m/s 1 3250 m/s Other:
Measuremeent Mode: T Dual 1 Dual-Multi

Weather Condition: [ Sunny I Cloudy ! Raining

Condition Monitoring Location (CML) Specifications ;

Area: 14 Operation Section:

DMS 2TC L4 Other:
DA412 T KBA560
m/s
I Windy ]
Cold

Olympus 38 DL Plus

O ca211 =} Other: D790-SM

Other:

PSMC Class : Civyes [ No
Equipment Class:

P&ID No. : 1) Isometric No. : 1) A15C-C47016-01
2) 2)
Line No. : 1) C4-0075-7007A-B13A Attachment: 3 P&ID i Isometric DWG
2) ] Other:
Mat's Specification (ASTM):A106 GR.B
P. No.: P1 PWHT done ? (sumsvin pwHTwali) . |1 YES 71 NO 1 Other:
Material Type: Operating Temperaure :
1 Carbon Steel (P1) 1 -12 °C below T -12°Ct0 30 °C (incl.) 7 30°Cto 175 °C (incl.) 1 1175 °C higher
LI Alloy Steel (P3/4/5) 1112 °C below 1 -12°Cto 30°C (incl.) L 130°Cto 175 °C (incl.) 3175 °C higher
3 Stainless Steel (P6/7/8) 1 60 °C below T 60 °Cto 205 °C (incl.) 71 205 °C higher
1 Other: Average surface temperatu 32.5 °c
Service Condition: T Off-Service ¥l Continuous 1 Non-Continuous (Cyclic)
Insulation Type: 1 Noinsulation L} Hot ! Cold Li PP L} Dual LI Acoustic
Sealing /Silicon Condition: ™ Good ™ Damage 1 Other:
Insulation Cover Sheet Condition: 1 Good 3 Damage 3 Other:
Insulation Condition : 7 Good T3 Dust (wo/su) 0 Wet ] Other:
Availbility for PP Guard (unugan ppGuard?) L1 YES o NO
Pipe External Surface Condition: 4 Good 3 Sweat 3 Rust Spot 3 Blister (n/wa) 3 Peel off wamsau)
i1 Other:
Painting System: A OB ¢ [ibp I Other Paint thickness : 185-190 micron
Painitng Condition: L« Good {1 Dust (we/du) ! Blister (su/mav) L Peel off maesau)
] Other:
Painting had been ever repaired ? i“1 NO 3 YES, with specification :
Environment Specification ;
Location: 3 Indoor ] Outdoor T3 Under platform 3 Pipe rack T other
Pipe line azj'lna"ﬁuasaaaﬁw [@u cooling tower ? =1 NO ™ YES ™ N/A
Pipe line azj'lna"ﬁuu‘iljkuﬁﬁ”taﬂaa Steam vent ? & NO ] YES 0O N/A
Pipe line agluv3 Mg v ? 14 NO L1 YES = N/A
Pipe line 41 Interface Auszninovianaaoimdayaaadiu ? = NO 1 YES LI N/A
Pipe Line filTan aiautinann Fire Water Test ? i NO =1 YES,  TestFrequency : 4 /Month
Valve, Fitting and Support Conditions ;
Valve Leak i NO 0 YES, at | Other:
Valve Passing & NO O YES 1 Other:
Flange Leak ~1 NO 1 YES 1 Other:
Pipe Bend /Bulking i NO 0 YES I Other:
Pipe Misalignment & NO 0 YES | Other:
Pipe Vibration i NO LI YES T Other:
Pipe Support Type: 1 I-beam 1 U-bolt 1 Halfsaddle i1 Fullsuddle &1 Weld/Shoe = Other: N/A
Corrosion Under Support (CUS) Found: & NO T YES 0 N/A
Corrosion Under Insulation (CUI) Data ;
As found: = NO 7 YES 1 Other:
Total length of inspection : m
Total location of inspection : CML Total location of CUI Found CML Replacement : point
Found Position :
3 Nozzle /Vent O Pipe Hanger T3 Fireproofing O Valve &Fitting O Other:
i1 Pipe Support 1 Steam Tracer i1 Foundation 1 Welding Joint i1 Pipe
Data Analysis
Corrosion Rate : 0.01 mm/yr Minimum Thk : 1.80mm___ Remaining Life :179.72 Yr_ Location of Control point ; __PIPE1 CML1/180°
Recommendation : Minimum thickness that be measured 3.65 mm.
Measurement thickness is normal.
**This equipment can be used until year ----: 24/11/2201 (65597 days)
Inspected by : Aekkaphon M. Analyzed by : Kiattisak B. Approved by :  Worapojy.

Inspected date : 20/Apr/2022

Analyzed date:  29/Apr/2022

Approved date : 30/Apr/2022

=)

Doc No: PdM-OL-F-0006  [Rev: 000
-’:-’-:-'_ Static Equipment check sheet - Piping MO.No: 47310157675 Page : 213

Piping Report No : INDT-INT-2022-0070

Specific Type & Area Deterioration ;

™1 a.Injection Point (3aga) 3 J. Fatigue Cracking (crack ainmnsa)
i1 b. Process Mix Point (3ausu process) 1 k. Creep Cracking (crack :nns#in)
i1 c. Dead Legs 1 1. Brittle Fracture (msuanvnilsaz)
0 d.cul 0 m. Freeze damage (@uwumnamd)
L1 e.S/A Interface (interface sswinovialeigiu/uudu) I n. Contact point corrosion (corrosion an3adusa @ cus)
T f. Service Specific & Localized Corrosion (corrosion Gwnei) T3 0. Dew-point Corrosion (corrosion Mnmsndusniin)
71 g. Erosion and Erosion - Corrosion (msiansau - nsdnnsau) & p. Other: RBI
i1 h. Environment Cracking (crack Easmnanmwiadan @ scc, HIC)
7 i. Corrosion beneath Linings and Deposits (corrosion Ml lining uaznisanaznau)
Inspection Pictures ; Line No. 1) C4-0075-7007A-B13A Material Spec. 0
Picture - 1 Picture - 2
Picture No. : 1 Picture No. : 2
Detail : Surface Tempertuure 32.5°C Detail : Over view
Area of corrosion : - Area of corrosion : -
Maximum Depth: - Maximum Depth: -
Recommendation: - Recommendation: -
- Picture - 3 Picture - 4

Picture No. : 3
Detail : From inspection General Conditions are good.

Picture No. :
Detail :

Area of corrosion : N

Maximum Depth: -

Recommendation: -

Area of corrosion :

Maximum Depth:

Recommendation:

Recommendation :

From inspection General Conditions are good.

Inspected by :  Aekkaphon M.

Inspected date : 20/Apr/2022

Analyzed by :
Analyzed date :

Kiattisak B.
29/Apr/2022

Approved by :
Approved date : 30/Apr/2022

Worapoj y.

Page 2 of 2
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'O Static Equipment Check Sheet Pipe

Doc No: PdM-CM-F-0006 Rev : 000

MO.No: 47310157975 Page : 1

RBI-RC-CM-PP-0814

Piping Report No :

Instrument /Measurement Set up ;
Thickness Gauge Serial Number :
1212798

121074203
Probe Serial Number :

Thickness Gauge Model: LI DMS1 Ll DMS2 [}
 bA301 0 DA312 ' HT400A T DA412 T KBA560

Probe Type:
Velocity Usage: 1 5920 m/s
Measuremeent Mode: 1 Dual
\Weather Condition: [ Sunny

3250 m/s
Dual-Multi

e

Condition Monitoring Location (CML) Specifications ;

Cloudy I Raining I Windy

DMS 2TC L¢} Other: Olympus 38DL plus

O caz11

& Other: D790-SV
Other: m/s

I Other:

PSMC Class : iYes [ No

Area: 15 Operation Section: COLD Equipment Class:
P&ID No. : 1) 01T4011-06408 Isometric No. : 1) A15A-HL6053B-02
2) 2)
Line No. : 1) 47RC1-HL-0075-6053-B13A Attachment: 7 P&ID 7 Isometric DWG
2) ] Other:
Mat's Specification (ASTM) A106 GR.B
— YES - NO 7 Other:

P.No.: 1 PWHT done ? cumsin pan st

Material Type:
= Carbon Steel (P1) I -12 °C below

11 Alloy Steel (P3/4/5) 1 1-12"Cbelow

Operating Temperaure :

7 -12°Ct0 30 °C (incl.)
1 -127°C 1030 C (incl.)

+ 1+ 175 °C nigher

7 30 'Cto 175 "C (incl)
— 175 “C higher
O

1 130°Cto 175 °C (incl.)
]

) Stainless Steel (P6/7/8) ™ 60 °C below ™ 60 'Ct0205 C (incl) 7 205 "C higher

- Other: at 39.5 "C (From field measurement)
Service Condition: ] Off-Service ¥l Continuous 1 Non-Continuous (Cyclic)
Insulation Type: &1 Noinsulation L! Hot 1! Cold Ll PP L} Dual L ! Acoustic
Sealing /Silicon Condition: ™ Good 1 Damage 1 Other:
Insulation Cover Sheet Condition: T Good 1 Damage i1 Other:
Insulation Condition : T Good 7 Dust e T Wet ] Other:
Availbility for PP Guard wnos e cusr 1 YES 1 NO
Pipe External Surface Condition: = Good 3 Sweat T Rust Spot 3 Blister e 3 Peel off oo

1 Other:
Painting System: WA OB ©Oc [1p il Othen Paint thickness : micron
Painitng Condition: 1< Good t ! Dust s 1! Blister gpmes t 1 Peel off wpsew
T Other:

Painting had been ever repaired ? 1 NO = YES, with specification: ~ SP-009
Environment Specification ;
Location: 3 Indoor = Outdor 3 Other:
Pipe line atilnaduaraasiin Lafu cooling tower ? = NO ™ YES T ON/A
Pipe line azui’tna"ﬁuu%nmm‘“ﬁ“lawaa Steam vent ? & NO i YES 0 N/A
Pipe line atlundaifitingg, i 2 11 NO L1 YES 0 N/A
Pipe line 1l Interface Auszwinovianaagimianafiu ? = NO 1 YES LI N/A
Pipe Line fTamalautiain Fire Water Test ? = NO 3 YES,  TestFrequency: /Month
Valve, Fitting and Support Conditions ;
Valve Leak i NO T YES, at | Other:
Valve Passing & NO T YES 1 Other:
Flange Leak ~1 NO 1 YES 1 Other:
Pipe Bend /Bulking i NO i YES I Other:
Pipe Misalignment & NO Tl YES | Other:
Pipe Vibration s NO Ll YES T Other:
Pipe Support Type: 1 I-beam 1 U-bolt 1 Halfsaddle i1 Fullsuddle 5 Weld/Shoe = Other: N/A
Corrosion Under Support (CUS) Found: & NO O YES 0 N/A
Corrosion Under Insulation (CUI) Data ;
As found: = NO 1 YES ™ Other:
Total Length of Inspection: m. Total Length of CUI Found: m. % Area of CUI: %
Found Position :

L Nozzle /Vent LI Pipe Hanger L. Fireproofing LI Valve &Fitting L Other:

] Pipe Support 3 Steam Tracer ] Foundation 3 Welding Joint ] Pipe
Data Analysis
Corrosion Rate :. 0.02 mm/yr Minimum Thk: __1.80 Remaining Life ;_118.19 Location of Control point : P2/90°

Recommendation :

**This equipment can be used until year ----: 2140.2

Inspected by : Thanaphong P. Analyzed by :

Inspected date : 18-May-2022

Analyzed date :

Thanayut Y.
27/May/2022

Approved by :
Approved date : 30/May/2022

Worapoj Y.

Fage T

Static Equipment Check Sheet Pipe

Doc No: PdM-CM-F-0006 Rev : 000

MO.No: 47310157975 Page : 2

RBI-RC-CM-PP-0814

Piping Report No

Specific Type & Area Deterioration ;
1 a.Injection Point s

J. Fatigue Cracking ek s

11 b. Process Mix Point asus process) t 1 k. Creep Cracking wrccsinmsiu

1 c. Dead Legs T3 L. Brittle Fracture msusninses

O d.cul 1 m. Freeze damage wwssnmmuin

1 e.S/A Interface e swinvistimnnin i1 n. Contact point corrosion cersn «insni

1 f. Service Specific & Localized Corrosion icarcsn i 11 0. Dew-point COrrosion weresenvmanduinii

™ g. Erosion and Erosion - COrrosion msimnisu- msimis 1 p.Other RBI

T h. Environment Cracking ek dssvnsmnanius i sc

0 i. Corrosion beneath Linings and Deposits worosan met ining uezrzannznss)
Inspection Pictures ;

Picture -1 Picture - 2

Picture No. : 1 Picture No. : 2

Picture Name. : 47RC1-HL-0075-6053-B13A

Detail : Piping was still in normal condition.

Picture Name.: 47RC1-HL-0075-6053-B13A

Detail : Piping was still in normal condition.

Recommendation: -

Recommendation: -

Picture -3

CML1 1\

Picture - 4

‘{ CML2

Picture No. : 3
Picture Name. : 47RC1-HL-0075-6053-B13A

Detail : Piping was still in normal condition.

Picture No. : 4
Picture Name.: 47RC1-HL-0075-6053-B13A

Detail : Piping was still in normal condition.

Recommendation: -

Recommendation: -

Recommendation :

Inspected by : Thanaphong P. Analyzed by

Inspected date : 18/May/2022

Thanayut Y.
Analyzed date :  27/May/2022

Approved by :
Approved date : 30/May/2022

Worapoj Y.
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Static Equipment Check Sheet Pipe

Doc No: PdM-CM-F-0006 Rev : 000

MO.No: 47310159435 Page : 1

RBI-RC-CM-PP-0887

Piping Report No :

Instrument /Measurement Set up ;

Thickness Gauge Serial Number :
996710

Probe Serial Number :

Thickness Gauge Model:

Probe Type:
Velocity Usage:

Weather Condition:

 bA301
¥ 5920 m/s 1 3250 m/s
Measuremeent Mode: & Dual

m
[

Sunny

151114106
DMS 1 Ll DMS2 L} DMS 2TC L4 Other: Olympus 38DL PLUS
DA312 ' HT400A T DA412 T KBA560 O ca211 & Other: D790
1 Other: m/s
1 Dual-Multi
I Cloudy I Raining I Windy ] Other:
PSMCClass: ~ [iYes [J No

Condition Monitoring Location (CML) Specifications ;

Area: 15 Operation Section: COLD Equipment Class:
P&ID No. : 1) 01T4011-06408 Isometric No. : 1) A15A-HV6103-01
2) 2)
Line No. : 1) 47RC1-HV-0150-6103-B13A Attachment: & P&ID 7 Isometric DWG
2) ] Other:
Mat's Specification (ASTM) A106 GR.B / A234 GR.WPB
P. No.: 1 PWHT done ? (swumsvin pwhtvsalsi): 11 YES 1 NO 1 Other:

Material Type:

Operating Temperaure :

1 Carbon Steel (P1) 1 -12 °C below T -12°Ct0 30 °C (incl.) 1 30 °Cto 175 °C (incl.) 1 1175 °C higher
LI Alloy Steel (P3/4/5) 1 1-12°C below 1 -12°Ct0 30 °C (incl.) 1130 °Cto 175 °C (incl.) 7175 °C higher
T Stainless Steel (P6/7/8) 1 60 °C below T3 60 °Cto 205 °C (incl.) 71 205 °C higher
1 Other: at 35.8 °C (From field measurement)
Service Condition: ] Off-Service ¥l Continuous 1 Non-Continuous (Cyclic)
Insulation Type: &1 Noinsulation L! Hot 1! Cold Ll PP L} Dual L ! Acoustic
Sealing /Silicon Condition: ™ Good 1 Damage 1 Other:
Insulation Cover Sheet Condition: T Good 1 Damage i1 Other:
Insulation Condition : T Good T Dust (wo/su) 0 Wet ] Other:
Availbility for PP Guard (unuene ppGuard?) L1 YES o NO
Pipe External Surface Condition: = Good T Sweat T Rust Spot 3 Blister (au/wag) 3 Peel off (waasau)
1 Other:
Painting System: WA OB ©Oc [1p il Othen Paint thickness : micron
Painitng Condition: L4 Good L ! Dust (uo/du) L} Blister (siu/wav) L} Peel off waesau)
O Other:
Painting had been ever repaired ? 1 NO = YES, with specification: ~ SP-009
Environment Specification ;
Location: 3 Indoor = Outdor 3 Other:
Pipe line atilnaduaraastin [@u cooling tower ? = NO ™ YES T ON/A
Pipe line atlnaduus Fuiilanas Steam vent ? = NO 1 YES 0 N/A
Pipe line atiluu3 Bauvifitindo, i 2 11 NO L1 YES 0 N/A
Pipe line 1l Interface Auszwinovianaagimianafiu ? = NO 1 YES LI N/A
Pipe Line fTamalautiain Fire Water Test ? = NO 3 YES,  TestFrequency: /Month
Valve, Fitting and Support Conditions ;
Valve Leak i NO T YES, at | Other:
Valve Passing & NO T YES 1 Other:
Flange Leak ~1 NO 1 YES 1 Other:
Pipe Bend /Bulking i NO i YES I Other:
Pipe Misalignment & NO Tl YES | Other:
Pipe Vibration s NO Ll YES T Other:
Pipe Support Type: 1 I-beam i~ U-bolt 1 Halfsaddle i1 Fullsuddle 5 Weld/Shoe 3 Other:
Corrosion Under Support (CUS) Found: & NO O YES 0 N/A
Corrosion Under Insulation (CUI) Data ;
As found: = NO 1 YES ™ Other:
Total Length of Inspection: m. Total Length of CUI Found: m. % Area of CUI: %
Found Position :
L Nozzle /Vent LI Pipe Hanger L. Fireproofing LI Valve &Fitting L Other:
] Pipe Support 3 Steam Tracer ] Foundation 3 Welding Joint ] Pipe
Data Analysis
Corrosion Rate : 0.02 mm/yr Minimum Thk: __1.80 Remaining Life ;__228.14 Location of Control point ; E1-CML2 / 180°
Recommendation :
**This equipment can be used until year ----: 2250.14
Inspected by : Anurak P. Analyzedby :  Thanayut Y. Approved by :  Worapoj Y.
Inspected date : 14/Jun/2022 Analyzed date :  28/Jun/2022 Approved date : 30/Jun/2022

Fage T

~—
A

(M)

H Static Equipment Check Sheet Pipe

Doc No: PdM-CM-F-0006 Rev : 000

MO.No: 47310159435

Page :

2

RBI-RC-CM-PP-0887

Piping Report No

Specific Type & Area Deterioration ;
1 a. Injection Point (3adn)

J. Fatigue Cracking (crack annnsan)

L ! b. Process Mix Point (samsu process) L1 k. Creep Cracking (crack :nnnnséu)
™ c. Dead Legs 3 1. Brittle Fracture (msuanvin(sa)
0 d.cul 1 m. Freeze damage (@sweananuliu)
1 e.S/A Interface (interface szwinovialsiau/uudu) 1 n. Contact point corrosion (corrosion "n3adusia @y cUs)
1 f. Service Specific & Localized Corrosion (corrosion @wnzi) L1 o.Dew-point Corrosion (corrosion :nnisndudaifa)
™ g. Erosion and Erosion - Corrosion (msiansau - nsdnnsau) T p. Other:
T3 h. Environment Cracking (crack Gasananmwindan @y scc, Hic)
0 i. Corrosion beneath Linings and Deposits (corrosion mals lining uaznsanaznau)
Inspection Pictures ;
Picture -1 Picture - 2
Picture No. : 1 Picture No. : 2
Picture Name.: 47RC1-HV-0150-6103-B13A Picture Name.: 47RC1-HV-0150-6103-B13A

Detail : Temperature from field measurement.

Detail : Pipe was normal condition.

Recommendation:

Recommendation:

Picture -3

Picture - 4

Picture No. : 3
Picture Name.: 47RC1-HV-0150-6103-B13A

Detail : Pipe was normal condition.

Picture No. : 4
Picture Name.: 47RC1-HV-0150-6103-B13A

Detail : Pipe was normal condition.

Recommendation:

Recommendation:

Recommendation :

Inspected by : Anurak P.

Inspected date : 14/Jun/2022

Analyzed by :
Analyzed date :

Thanayut Y.
28/Jun/2022

Approved by :
Approved date : 30/Jun/2022

Worapoj Y.

of




Doc No: PdM-CM-F-0006 Rev : 000

Static Equipment Check Sheet Pipe MO.No: 47310159449 Page: 1

RBI-RC-CM-PP-0901

Piping Report No :

Instrument /Measurement Set up ;
Thickness Gauge Serial Number :
Probe Serial Number :

151114106
996710

Thickness Gauge Model: LI DMS1 Ll DMS2 [}
Probe Type: ] DA301 0 DA312 ' HT400A T DA412 T KBA560

Velocity Usage: ¥ 5920 m/s 1 3250 m/s

Measuremeent Mode: & Dual L1 Dual-Multi

\Weather Condition: I Sunny L] Cloudy I Raining I Windy

Condition Monitoring Location (CML) Specifications ;

DMS 2TC L4} Other: Olympus 38DL PLUS

O caz11 =1 Other: D790

Other: m/s

I Other:

PSMC Class : iYes [ No

Area: 15 Operation Section: COLD Equipment Class:
P&ID No. : 1) 01T4011-06408 Isometric No. : 1) A15A-HV6046-01
2) 2)
Line No. : 1) 47RC1-HV-0400-6046-B13A Attachment: & P&ID 7 Isometric DWG
2) ] Other:
Mat's Specification (ASTM) A106 GR.B / A234 GR.WPB
P. No.: 1 PWHT done ? (swumsvin pwhtvsalsi): 11 YES 1 NO 1 Other:

Material Type: Operating Temperaure

1 Carbon Steel (P1) 1 -12 °C below T -12°Ct0 30 °C (incl.) 1 30 °Cto 175 °C (incl.) 1 1175 °C higher
LI Alloy Steel (P3/4/5) 1 1-12°C below 1 -12°Ct0 30 °C (incl.) 1130 °Cto 175 °C (incl.) 7175 °C higher
T Stainless Steel (P6/7/8) 1 60 °C below T3 60 °Cto 205 °C (incl.) 71 205 °C higher
1 Other: at 38.7 °C (From field measurement)
Service Condition: ] Off-Service ¥l Continuous 1 Non-Continuous (Cyclic)
Insulation Type: &1 Noinsulation L! Hot 1! Cold Ll PP L} Dual L ! Acoustic
Sealing /Silicon Condition: ™ Good 1 Damage 1 Other:
Insulation Cover Sheet Condition: T Good 1 Damage i1 Other:
Insulation Condition : T Good T Dust (wo/su) 0 Wet ] Other:
Availbility for PP Guard (unuene ppGuard?) L1 YES o NO
Pipe External Surface Condition: = Good T Sweat T Rust Spot 3 Blister (au/wag) 3 Peel off (waasau)
1 Other:
Painting System: WA OB ©Oc [1p il Othen Paint thickness : micron
Painitng Condition: L4 Good L ! Dust (uo/du) L} Blister (siu/wav) L} Peel off waesau)
O Other:
Painting had been ever repaired ? ~1 NO 1 YES, with specification :
Environment Specification ;
Location: 3 Indoor = Outdor 3 Other:
Pipe line atilnaduaraastin [@u cooling tower ? = NO ™ YES T ON/A
Pipe line atlnaduus Fuiilanas Steam vent ? = NO 1 YES 0 N/A
Pipe line atiluu3 Bauvifitindo, i 2 11 NO L1 YES 0 N/A
Pipe line 1l Interface Auszwinovianaagimianafiu ? = NO 1 YES LI N/A
Pipe Line fTamalautiain Fire Water Test ? = NO 3 YES,  TestFrequency: /Month
Valve, Fitting and Support Conditions ;
Valve Leak i NO T YES, at | Other:
Valve Passing & NO T YES 1 Other:
Flange Leak ~1 NO 1 YES 1 Other:
Pipe Bend /Bulking i NO i YES I Other:
Pipe Misalignment & NO Tl YES | Other:
Pipe Vibration s NO Ll YES T Other:
Pipe Support Type: 1 I-beam 1 U-bolt 1 Halfsaddle i1 Fullsuddle 5 Weld/Shoe 3 Other:
Corrosion Under Support (CUS) Found: & NO O YES 0 N/A
Corrosion Under Insulation (CUI) Data ;
As found: = NO 1 YES ™ Other:
Total Length of Inspection: m. Total Length of CUI Found: m. % Area of CUI: %
Found Position :
L Nozzle /Vent LI Pipe Hanger L. Fireproofing LI Valve &Fitting L Other:
] Pipe Support 3 Steam Tracer ] Foundation 3 Welding Joint ] Pipe
Data Analysis
Corrosion Rate : 0.01 mm/yr Minimum Thk: _2.30 Remaining Life ;_254.49 Location of Control point ; P3 / 270°
Recommendation :
**This equipment can be used until year ----: 2276.5
Inspected by : Prawit B. Analyzedby :  Thanayut Y. Approved by :  Worapoj Y.
Inspected date : 15/Jun/2022 Analyzed date :  28/Jun/2022 Approved date : 30/Jun/2022

Fage T
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(M)

Doc No: PdM-CM-F-0006 Rev : 000

H Static Equipment Check Sheet Pipe MO.No: 47310159449 Page: 2

RBI-RC-CM-PP-0901

Piping Report No

Specific Type & Area Deterioration ;
1 a. Injection Point (3adn)

J. Fatigue Cracking (crack annnsan)

L ! b. Process Mix Point (samsu process) L1 k. Creep Cracking (crack :nnnnséu)
™ c. Dead Legs 3 1. Brittle Fracture (msuanvin(sa)
0 d.cul 1 m. Freeze damage (@sweananuliu)
1 e.S/A Interface (interface szwinovialsiau/uudu) 1 n. Contact point corrosion (corrosion "n3adusia @y cUs)
1 f. Service Specific & Localized Corrosion (corrosion @wnzi) L1 o.Dew-point Corrosion (corrosion :nnisndudaifa)
™ g. Erosion and Erosion - Corrosion (msiansau - nsdnnsau) T p. Other:
T3 h. Environment Cracking (crack Gasananmwindan @y scc, Hic)
0 i. Corrosion beneath Linings and Deposits (corrosion mals lining uaznsanaznau)
Inspection Pictures ;
Picture -1 Picture - 2
Picture No. : 1 Picture No. : 2

Picture Name. : 47RC1-HV-0400-6046-B13A

Detail : Temperature from field measurement.

Picture Name.: 47RC1-HV-0400-6046-B13A

Detail : Pipe External Surface Normal Condition.

Recommendation:

Recommendation:

Picture -3

Picture - 4

Picture No. : 3
Picture Name. :  47RC1-HV-0400-6046-B13A

Detail : Pipe External Surface Normal Condition.

Picture No. : 4
Picture Name.: 47RC1-HV-0400-6046-B13A

Detail : Pipe External Surface Normal Condition.

Recommendation:

Recommendation:

Recommendation :

Inspected by : Prawit B.

Inspected date : 15/Jun/2022

Analyzed by :

Thanayut Y.
Analyzed date : 28/Jun/2022
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CONFIDENTIAL CONFIDENTIAL

1. GENERAL
7.4 SAFETY RELIEF PIPING 27
75 VENTS AND DRAINS 28 1.1  Owner's design engineering criteria shall be applied for all piping design
engineering.
7.6 INSTRUMENT CONNECTION & 29
IN-LINE INSTRUMENTATION 1.2 This. sp.eciﬁcation covers t.he minimum requirements for de.sign, engineering,
fabrication, supply and delivery of piping system for this project.
7.7 VALVES 29
2. CODES AND STANDARDS
7.8 MATERIAL SPECIFICATION CHANGES 33
2.1 Piping shall be designed, fabricated, inspected and tested in accordance with
. TRAINER & FILTER ..
79 S & S 33 ASME B31.3 "Process Piping"
7.10 BLANKS 34 _ ) )
2.2 All steel flanges shall be rated in accordance with ASME B 16.5" Pipe
7.11 UTILITY STATION 35 Flanges and Flanged Fittings NPS 1/2 Through NPS 24" Latest edition.
712 UTILITY SYSTEM PRACTICES 35 2.3 All welding of pressure parts of pipe shall be done by welder qualified in
accordance with the ASME, boiler and pressure vessel code and ASME code
7.12.1 STEAM & CONDENSATE 35 for pressure piping.
7.12.2 COOLING WATER 37 2.4  Welding standard/symbols and other terms shall be in accordance with
American Welding Standard.
7.12.3 PLANT AIR AND NITROGEN 37
The latest editions with addenda at time of awarding of contract shall be
7.12.4 INSTRUMENT AIR 38
governed.
7.12.5 SERVICE/DRINKING WATER 39 o ) o ) )
2.5  Piping numbering, designation and symbols shall be according to MOC’s job
7.12.6 SAMPLING CONNECTIONS 40 specific designation.
7.12.7 MISCELLANEOUS 40 [Issue note] , N
Chapter 2 has been updated according to the latest revision of each code and
ATTACHMENT 1/PIP-001 TYPICAL ARRANGEMENT 42 standard.

OF UTILITY STATION
3. DESIGN CONDITIONS

ATTACHMENT 2/PIP-001 TABLE FOR MINIMUM ACCESS 43
REQUIRMENT Normal design conditions of pressure and temperature shall be the most severe
conditions expected to coexist under usual longtime operating conditions.
ATTACHMENT 3/PIP-001 BASIS OF ACCESS 46 L . . .
These usual operations include all manipulation and control functions such as
[Issue note] throttling, blocking and bypassing likely to be used for operation and control.

Attachment-3 has been updated according MOC-TCL-018 Nol
Temporary conditions govern as design conditions only when there is clear

CONT : ANNEX C SPEC.NO. : PIP-001 REV.6 CONT : ANNEX C SPEC.NO. : PIP-001 REV.6
4-Dec-17 PAGE 3 OF 46 4-Dec-17 PAGE 4 OF 46




CONFIDENTIAL

evidence they definitely exceed time and severity limits in Paragraph 302.2.4
of the Process Piping, ASME B31.3. and for steam and boiler feed water
paragraph 10.2.2.4 of Power Piping ASME B31.1 (edition 2016)

Usual operating conditions do not include more severe temporary conditions of
pressure or temperature, or both, such as those incidental to start-up, shutdown,
steam-out or abnormal operation.

The operating pressure and temperature is the maximum process or utility
system pressure and temperature shown on the process or utility diagram.

The design temperature shall be the highest of the following except as stated
separately as a special case.

Operating temperature.
Vapor/liquid equilibrium temperature.

Maximum temperature which can occur when bypassing a heat exchanger or
cooler for cleaning.

Metal temperature of the pipe due to solar radiation.

The design temperature for steam traced piping shall be the fluid temperature
or 12°C below saturation temperature of tracing steam, whichever is greater.

The design temperature for electric traced piping shall be the fluid temperature.

The design temperature for piping with a fluid operating below minus 29°C
shall be the normal fluid operating temperature.

The design pressure for Boiler Code Piping shall be established in strict
accordance with the Code for Power Piping ASME B31.1.

The design pressure for Process Piping shall be the most severe conditions of
internal or external fluid pressure subject to conditions of the ASME 31.3
Code.

Design pressure for unrelieved piping systems subject to pump discharge
pressure shall be either the normal operating pump discharge pressure or pump
shut off discharge pressure, whichever is greater. The pump discharge shall
be based using the maximum static pressure on the pump.

CONT : ANNEX C SPEC.NO. : PIP-001 REV.6

PAGE 5 OF 46

CONFIDENTIAL

Design pressure for relieved piping systems subject to pump discharge
pressure will be either the normal operating pump discharge pressure or the
safety valve set pressure, whichever is greater. The pump suction pressure
shall be calculated using the relief pressure of the suction line drum. This is
if the drum is under a relieving condition.

Design pressure for piping systems operating under or subject to vacuum
conditions shall be full vacuum.

The design of piping to heat exchangers, control valves or other equipment
shall not consider the lower pressure resulting from pressure drop through that
equipment if the pressure can increase due to downstream fouling or
inadvertent closing of valves.

The design pressure for lines containing liquefied gases (propane, butane,
ammonia and similar products) shall be such to permit setting the relief valves
sufficiently high to prevent loss of line contents due to boil-off.

Lines subject to steam-out, decoking or other temporary pressure and
temperature conditions shall be identified by the Contractor.

[Issue note]
Chapter 3 has been updated according to the latest revision of each code and
standard.

MATERIAL SELECTION

The wall thickness of piping components and pipe shall be determined using
the design conditions.

The flange ratings shall be determined using the design conditions. Where
flanges are not insulated, the temperature allowance described in ASME B31.3
Paragraph 301.3.1 may be used to permit economic variations in bolting
materials and flanges. The material selection and the welding procedure for
un-insulated flange shall be compatible with the remainder of the piping and
meet all specifications.

Material selection of pipe and components shall be normally based on the
design temperature. The design temperature shall be used in the selection of
materials in hydrogen, hydrogen sulfide, LPG and caustic services.

The required wall thickness for piping shall be determined in accordance with
ASME B31.3 or ASME B31.1 as applicable.

CONT : ANNEX C SPEC.NO. : PIP-001 REV.6

4-Dec-17
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4.1

4.2

CONFIDENTIAL

Carbon steel and chrome-moly alloy (up to 9 Cr-Mo) pipe and components
shall have a 1.5 mm minimum corrosion allowance. All other alloy piping shall
have corrosion allowance as specified by the Contractor and approved by the
Owner.

Copper and copper alloy materials are not permitted in the piping system
where there is possibility of detrimental effect to the equipment.

If not specified in H-103, the following specification shall be govern.

PIPE

Refer to Project Technical Specification for Piping Material Specification
(H-103) item 6.1.1.

VALVES

All steel gate valves shall be manufactured and tested in accordance with API
STD 600, 602, and other applicable standards.

The use of conventional disc type globe valves shall be limited to applications
requiring tight shut off or for throttling services in which the maximum
pressure drop across the valve does not exceed 50 percent of the upstream
pressure.

Except for utility services, such as air and water, all ball valves shall be fire
safe in accordance with API 607 Fire Test for Soft Seat Ball Valves.

Resilient seat inserts shall be capable of withstanding the maximum
temperature encountered in service and during steam-out. Teflon or reinforced
Teflon seat inserts are preferred.

Lubricated plug valves shall not be used.

Transfer Line Check Valves (Furnace/Reactor Lines) for this function shall be
the responsibility of the Process Licensor for the Olefins Plant.

Pipe material classification for the transfer lines and the valves shall be subject
to the Owner's approval.

CONT : ANNEX C

4-Dec-17
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4.3

CONFIDENTIAL

The type of valve, whether swing check or other type of valve, shall be stated
in the Process Licensors documents.

The following recommended practices are given as a guideline and subject to
the statements proceeding.

Swing check with weld ends, Pressure Seal Type and no external moving
parts; Stellite facing required on seat, seating surface of disc, pivot pin, pin
bushings ; Valve body thickness to conform to ASME B16.34.

Normally, butterfly valve application shall be limited to water and air service.

All valve shall be applied pressure test requirement according to API598 ,
table 1B. High pressure closure test is required for closure test. All tie-in valve
shall be subjected to perform pressure test and high pressure closure test at site
with owner witness.

LBB valve use temp under -50 degree Celsius shall be cryogenic test.

FITTINGS

A gasket face finish suitable for use with both composition and spiral wound,
metallic, environmentally acceptable material gaskets is required on raised face
of flanges, valves and equipment.

Weld end valves shall be used in services where valve maintenance will be
minimal or where maintenance can be done in place, and in BFW and steam
services Class 600 and higher. Flanges shall be avoided wherever possible in
cryogenic service.

The use of slip on flanges shall be limited to Class 150 and 300 ratings and to
maximum temperature of 260°C. Where frequent severe temperature cycling is
anticipated Class 150 flanges shall not be used.

Three weld (90 degree) and two weld (45 degree) miter elbows may be used in
low pressure process or utility lines (not higher than ASME Class 150 ratings)
in sizes larger than 24 inches. The nominal radius of the miter elbow shall not
be less than 1-1/2 times the diameter of the pipe.

Bends may be submitted for weld ells provided they are made of seamless pipe.
Cold bends shall be limited to the pipe size shown in the latest code.

Threaded, seal welded piping shall not be substituted for socket weld piping.

CONT : ANNEX C

4-Dec-17
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CONFIDENTIAL

Threaded fittings are allowed to use for instrument connection after the first
block valve before instruments.

44  BRANCHES

Where pipe wall reinforcing at branches is required, full area reinforcement
shall be provided.

Pad type reinforcing shall be used in accordance with ASME B31.3. Tees shall
be used for size-on-size branch connections.

Threaded or socketed elbolets, or full-length couplings with thread or socket in
one end only, may be substituted for threadolets or sockolets for instrument
connections.

Full length couplings with thread or socket in one end only shall be used,
where necessary, for vents and drains.

4.5 BOLTING

If not specified in H-103, bolting shall be as required by ASME B31.3 except
that bolt and stud lengths may conform to ASME B16.5. Bolts shall conform
to ASME B18.2.1; nuts to ASME B18.2.2.

4.6  GASKETS

All flanged joints shall be installed with a single gasket between contact faces.
Gaskets of environmentally acceptable materials shall be 1.6 mm thick, SBR
(styrene butadiene rubber) binder, suitable for use up to 400°C, and shall
conform to ASME B16.21 and ASTM F104.

Spiral wound gaskets shall conform to API Standard 601. Ring type joint
gaskets shall conform to ANSI B16.20

[Issue note]
Chapter 4 has been updated according to the latest revision of each code and
standard and MOC-TCL-018 No.2.

CONT : ANNEX C SPEC.NO. : PIP-001 REV.6
4-Dec-17 PAGE 9 OF 46

CONFIDENTIAL

5. PIPING ARRANGEMENT

5.1 General

5.1.1

5.14

5.1.10

5.1.11

The piping arrangement shall take into consideration the operation of the
system, the necessary flexibility for thermal expansion, clearances for
operation, clearance for maintenance of piping and equipment, accessibility

of valves, instruments and clearance for escape routes.

In the piping layout optimization of materials shall be an objective.

Minimum sizes of all lines will be as specified in the piping and instrument

and utility diagrams.

Pipes should be run in groups where possible and generally, shall be run

overhead within the process unit limits.

In general, all lines which require expansion loops, low and hot temperature
lines should be routed on the same side to facilitate the location of

expansion loops.

Large heavy lines shall be run near the support columns of the pipe rack.

Lines shall not be installed on the centerline of pipe rack or sleeper columns

to avoid problems if an additional tier has to be installed.

In the pipe rack, the top level shall be reserved for main cable trays, deluge
lines, and small lines of analyzer systems. The lower levels shall be
respectively reserved for utility lines and process piping.

Specific elevations shall be selected for lines running north and south, other
specific elevations for those running east and west. Changes in direction
should be accompanied by changes in elevation. These elevations shall be
used throughout the unit, except where pockets must be avoided, i.e.
Closed relief systems, closed vent systems or any other line indicated on the

piping and instrument diagram as without pockets, slope etc.

Wherever possible, the centerlines of top discharge nozzles of pumps, and of

exchangers shall be in line.

Bends may be used to change direction where :

CONT : ANNEX C
4-Dec-17

SPEC.NO. : PIP-001 REV.6
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Pre-Start Up Safety Review (PSSR)



Punch List Form

Pre Start-Up Safety Review Check List

Project/Job name C-3500 Overhaul Date 09 May 2022
HOT. Department Olefins, PSSR No PSSR-ROC-HOT-2022-013,
Purpose of Change Overhaul C-3500

Section 1 ; Technology.
) Process Design Basis

Check List

Evident Audit Guildline

“Audit by discipline l_
Site

q

Example Document (If any)

Note

(5in5vi7 chemical material metrix (CMM)
usoviatai)

(01 Chemicals involved (SDS) ? GPE. Safety B3
(@mafifidtiact SDS usdwtatai ) v
02 Physical status (llquid / gas  etc. ) 7 PE SDS, Data Sheet
(Imssuaouznasans (Liquid / Gas, etc.) v
usvati)
03 Pressure ( high and fow imits ) 7 OPE Data Sheet, P & D, Line List, Equipment
(msszuszduaToudu (high and low limits) v List
viatai)
(04 Temperature ( high and low imits) 7 PE Data Sheet, P & 1D, Line List, Equipment
(insszyszduaamaf (high and low limits) Vi List
usvati)
05, Level ( igh and low limits ) 2 OPE Data Sheet, P & ID, Line List, Equipment WMonitor Iube oi level before Start P-3505A78)
(Snsseysvéuasuasima (high and low v List - Monitor level D-3540 (LIC3552.PV) to
limits) usiatai) protect liquid carry over to PSA (interlock
06, Process chemistry ? OPE v PHA
(nsszplfisndiindaoudviati)
[07. Undesirable reactions 7 PE v PHA
(msseul§AhaAsousnysati)
[08. Process description 7 PE v WI. Process Description
(fanas process description udwiat)
05, Maximum nvertories 7 OPE /| Deta Sheet, PaiD, Tank Table, Equipment
(nszy sedunsiniuasaonausytaTll) ing
0. Material & energy balance 7 OPE Material & energy balance, calculation sheet
(Bones matored & gy balnce ush 4
gt
11. Change of design ( COD) 7 OPE /| Change Request Managermert of Change. 7| Overhau & repiacement in Kind for C-3500
(msulfoualaansaanuuat) ‘Any change during constuction. internal part
2. Chemical material metrix ( VM) 7 OPE PRA

ment Design Basis ( Updated, Documented & Filed )

Audit by discipline

Evident Audit Guildline

(5 electrical drawing va'ls)

Checklist (Recommend) Note
o] Example Document (If any)
0T Wachine and Equipment st 7 ViE or OPE
(Gn53myia machine and equipment lst Equipment st
ati)
02 As bult drawing e 7 ViE or OPE
(1 As built crawing via'bl) Equipment Draviing
[03. Updated PAID 2 oFE
(P&ID o3 update WignsaousvtaT) Pem
[04. Electrical drawing 7
; _ £E D

Project/Job name : C-3500 Overhaul Date : 09 May 2022
Section : HOT. Department : Olefins. PSSR No. : PSSR-ROC-HOT-2022-013
PSSR Phase Related :
Punch summary_
PSSR Phase No. of Punch "A" * No. of Punch Remark
LI Construction check. - - -
E Installation completion check. - - -
1 Pre energization check - - -
! | Pre commissioning check. - - -
! Pre Start-up Safety Review check. 5 1 All punch A is clear
PSSR Team Member
Name Department Job Title Signed
Leader Chayakamon M. Olefins Hot Section Engineer Chayakamon M.
Member# 01 |Suriya P. MER MER Engineer Suriya P.
Members# 02 |Premanan S. MER MER Engineer Premanan S.
Member# 03 |Utain N. IE |E Engineer Utain N.
Member# 04 [Payungsak P. Safety Safety Engineer Payungsak P.
Member# 05
Member# 06
Member# 07
Member# 08
Member# 09
Member# 10
Member# 11
Member# 12
Member# 13
Member# 14
B = MUST BE COMPLETED BEFORE FINAL ACCEPTANCE OF FACILITIES. Page /
*PSSR 3 i
*f **Response **Due ** Finish ** Verify
*No Checklist | _Funeh *DESCRIPTION " Y
Category.
Code Person Date Date Person
1 FC22 A Calibration report & function test report of Utain N. 10/5/2022 10/5/2022
PSV-3503A, PSV-3503B, PSV-3505, PSV-3551A-D, PSV-3552A-B, PSV-
3553, PSV-3554, PSV-3555, PSV-3556, PSV-3557A-B, PSV-3558, PSV-
3561A-B, PSV-3570
PV-3552A-D, PV-3553B-D, PV-3551A-D, PV-3554A/D, ZI3501, XI3501
FT-3550, FT-3570, FT-3571, PT-3551A, PT-3551B, PT-3551C, PT-3551D,
PT-3553, PT-3556, PT-3557, PT-3558, PT-3570, PT-3571, PT-3572, PT-
3573, PT-3501PT-3502
2 FC31A A Gadoanansni Premanan S. 10/5/2022 10/5/2022
3 Site survey A vinn@ad Vibration probe Premanan S. 10/5/2022 9/5/2022
4 Site survey A Calibration report PSV P-3505A/8 Premanan S 10/5/2022 10/5/2022
5 Site survey A Installation & Alignment check sheet for C-3500 Premanan S. 10/5/2022 10/5/2022
7 Site survey B fatloru + 5 & uSATausaY Premanan S 31/5/2022 28/5/2022

(fissu PI / ASPEN wiagu1 vialai)

P Process Book Program

05, Equipment arangement drawing 7 ME

(1 equipment arrangement drawing Wia 3D R

i) &

06. Equipment calculations 2 ME

(3 equipment calculations wias) v Calculation Sheet

67, Equipment specifications 2 MENEEE v

(8 equipment specifcations va') e T B )

(05, Relif device calcurations 7 (3 /| PV Blesder valve, Rapuure disc

(@ relef device calculations wSali) calculation sheet

05, interock classification ? TE 7 Communicate and check that all PSV i

(nsianasszu interlock via'y) Uil b PRU & MRU unit is service properly before

10, Instrument calbrations 7 TE Need cabration report for al PV Thai s

8 instrument calibrations v¥a) overhaul

( ) v Calibration Planiresut or report - Function test report for control valves &
Siiding valve

1T Electrical st report 7 v

(4 electrical test report wia'lai) EE testreport

12 Logic and interlock diagram 7 E .

(@ logic and interlock diagram vatu)) v (S ) (e

T3 Vent sysiem design 7 ME v

(Amsaanuuuszu vent system Wia'i) Related document Ex. P&ID

T4 Purchase order 7 WETEETTE

(8 purchase order wSa'li (aunsalasonil 4 PO, wsumasifiny specification

order viata)

T5.5Cs 7 E

(insdantsszun DCS wia's) V|V DCS control panal

T6. DCS backup system 7 TE

(@i backup daxad i DCS viai) V|V CESEED

7. ASPEN, PI_eic. 7 OPE Vv

*Fill up by PSSR Team
“Fill up by Facility owner

Remark

Category : A =MUST BE COMPLETED BEFORE THE SYSTEM IS READY TO COMMISSION
B = MUST BE COMPLETED BEFORE FINAL ACCEPTANCE OF FACILITIES.

Page |




Pre Start-Up Safety Review Check List

Projectidob name

Section

Purpose of Change

C-3500 Overhaul

__HOT_____ Department

Olefins

Overhaul C-3500,

Date

PSSR No

09 May 2022

PSSR-ROC-HOT-2022-013

Section I Technology (Continued
) Hazards
Aoty | o s cutane T
Code Checklist B oo pass NA Note
B comevomemomy v [ oo [ [ o ~ -
FC30 (0L Chemical Hazards
FC30A |- Flammabilty ? Safely, ECO, OPE S 7 7 ] [Test leak swing biind point by N2
(@nsszuduenonsdatiuazdams ud v
wiathi)
FC30B |- Cormosivi Safety, ECO, OPE S ]
[(Anssuduanunsfiansauuazdamsviatu) v
FC30C |- Toxiciy 2 Safety, ECO, OPE DS 7
(@nssuduansandusuasdacsviat)| v
FC30D |- Iritant 7 Safely, ECO, OPE S 7
(nsauduemuniszmoidasuaziasns v
viatai)
FC30E |- Fighly reactive 7 Safety, ECO, OPE ES T
(Imssuduanunns A Mnus v
uazdasnsvtata)
FC30F | Biological 2 Safety, ECO, OPE 505 T
(mssuduanofinabiAasansdu
Tnmuaciaans viai i nsdada) v
FC30G |- Chemical interaction metrx (CIM) 7 OPE, Safety < ]
(onmonmvinlgiuswinasaiuay v
daans wiali (CIM)
“AUGH by discipiine
Tyl Evident Audit uildine [ veumenc | conmnicass Not pass (Punch) |
Cade Checklist pass NA Note
it |D"C | Example Document (If any) | Yes ‘ No | Yes | No A ‘ B
FC31 02 Equipment Hazards.
FC31A |- Electical classification 7 Hazardous Area Drawing, EE Classification | 7 T ] [Anmaadomansiuatemaaay
(mss=yduamuanaunsactiiiy electrical v
classification uswahi)
FC316 |- Radoactve 7 Safety T
(@msuduanosiiuagodviat) Vv
FC3IC |- Nose 7 Safety |/ | sk Assessment, Environmental Aspect, | 1 7 T
(simssuduamoinudnausatl) Warning sign @ site
FC31D |- Stored energy 7 Safety. |/ | sk Assessment, Environmental Aspect, | 1 7 ]
@nssydusnud s uazavSat) Warning sign @ site
FC3IE |- Thermal exposure 2 Satety Risk Assessment, Environmental Aspect, | 7 7 T
(finssruduanuannnsdudaausaufu v v Warning sign @ site
o)
“Audit by discipiine
() Evident Audit Guildline Adequate sate Not pass (Punch)
Code Checklist Pass NA Note
X |D“°‘ | Example Document (If any) Yes ‘ No | Yes | No A B
FC32 |03, Physical Environment.
FCazA |- Lighting 7 Safety. Tighting Drawing, Measurement resull, | 7 T ]
(waomnaumneanioavaviati) V|V urvey @ site
FC3zB |- Access 7 Safety Nz Tayout drawing, survey @ site T T T
[(mauh-aanamnzanviat)
FC32C |- Emergency escape 7 Safety v N T T 7
| (moaanamaummnzaviat) survey @ site
FC32D | Clearances 7 Safety. ] 7 ]
(swumwhosawhnoaunsaluaviuidom v survey @ site
nnzauath)
FC32E |- Bumping pich pomts 7 Saety v ; ] T 7
(Sansaifumuonavasati) survey @ site
FC32F |- Footing 7 Safety T 7 ]
(tmasuomnzanviati) v survey @ site
FC32G |- Guard rails 7 Safety v T T T
(SAuanunvammiati) survey @ site
FC32H |- Hazardous area separation 2 Safety. - T T T
(@nssay/Awuon/Aanistuiiduanot v survey @ site amasaunsiuwondunTo
nnzaiat) utaliin, wloomy, (ug, aonufau (Busiy
FC321 | Equipment labeiing 7 OPE ] T ]
(stn1s32y equipment tag vi$a'ly) v survey @ site
FC32) |- Bieed, drain, vent 7 GPE T T T
(5130 Bieed, Drain, vent mnzauutarsi) v survey @ site
FC3ZK |- Waste disposal 7 Sae o ECO | 7 T T T
(Snsiansuaadnathonmnzaviati) survey @ site
FC32L |- Equipment guards Safety v . ] 7 T
(aunsaiit guard Fimavauvtatai) survey @ site
FC3ZM |- Fire exinguisher, Fire fighting system 7 Safety. T T T
(slaunsalundounnzauyiatl) v survey @ site
FC3ZN |- Spil control Kit 7 SafelyorECO |7 T T T
(@ spill control kit Aanzanviatal suvey @ site

Pre Start-Up Safety Review Check List

Project/Job name

Section

Purpose of Change

C-3500 Overhaul, Date

09 May 2022,
PSSR-ROC-HOT-2022-013

HOT. Department Olefins PSSR No

Overhaul C-3500,

[Section U ; Process Hazards Analysis

“Audit by discipiine oot A cn . s . Not pass
() vident Audit Guildline equire ocumente e ®unch)
Code Checklist Pass NA Note
Site [Doc.
Example Document (If any) Yes [ No | Yes [ No | ves | No AleB
FC33 |01 PHA Report GPE, Safety v T T 7
(Sianans PHA report usvitals) PHA Report, HAZOP
FC34 |02 Consequence analysis. OPE, Safety ] 7 ]
(sinsvih Consequence analysis usavai) v/ |PHA Report, HAZOP
FC35 |03, Risk assessment. OPE, Safety ] 7 ]
(mmimmlssumndssusiat) v/ |PHA Report, Risk Assessment
Section 11l : Procedure ( Classified as categor item ) n3eil requirement Tiflu punch A winfu
“Audit by discipline
o . (Recommend) Evident Audit Guildline ocumentas | e | commniaes || Notpass (unch) | .
ode ecklist ass ote
Site [Doc. Examnlean:c)umem ([ ves | no | ves | no | ves | no N
FC36 _|A) Operaling Procedure.
= “Initial Start-up 7
C36A |- Initial Start-up GPE, Safety e ———— 7 7 7 7
FC36B |- Normal Start-up / Shut-down 7 GPE, Saf T 7 7 7
ormal Star-up f Shut-donn ety v | Wi, Procedure, Check sheet
FC36C |- Normal operation 7 GPE, Sai 7 ] 7 ]
formal operation =iy v | Wi, Procedure, Check sheet
FC36D | E hut-down 7 OPE, saf 7 ] 7 ]
mergency shutdoun s v | i, Procedure, Check sheet
FC36E | E Tions 7 7
C36E |- Emergency operations GPE, Safety e — T 7
FC36F |- Standard operating conditions 7 GPE, Safe 7 7 7 7
perating Y v | Wi, Procedure, Check sheet
FC36G |- Consequence of deviation 7 OPE, Safety T 7 7 7
(hasmsmauauAantsnsdlbiduluen v W1, Procedure
nass syt
FC36M |- Control for loss of containment 2 OPE, Safety 7 ] 7 ]
(nesnsmuaunsdianysmaimnzay v e .
viatai) .
FC361 |- Over-exposure of personnel actions 2 OPE, Safety 7 ] 7 ]
(@81 TAnsdwino s A AaEuAT0T v SDS,WI, Procedure
\AusnnassuaEa )
FC36) |- Precautions o prevent exposure 7 GPE, Safety 7 T 7 7
(InsieBuunisianisilasAunsduda v SDS,WI, Procedure
Suemudiiusnnessudial)
FC37 |B) Maintenance Procedure
FC37A |- Rotating equipment 7 VE 7 ] 7 ]
(1 procedure Tumaiiotnm rotating
cquipment uniiaty V' | Wi, procedure, PM plan
FC37B |- Satety nterlock function check 7 TE 7 7 T 7 Same as FC22
(5 procedureireport 12y satety interlock | Wi, proceciure, P pian,
function check vahi) Result Report
FC37C |- Relief device testing 7 VEEENE 7 ] 7 ] Same as Fo22
(# procedurelreport uas relef device testing /| W procedure, M plan,
ai) Result Report
FC37D |- Electrical 7 T
(8 procedure dwdunsingesnnszuL v v | Wi, procedure, PM plan
FC37E |- Instrument 7 E T 7 7 7
(51 procedure @ mfunsnitsainsiuy v | Wi, procedure, PM plan
instrument valhi)
FC37F |- Corrosion monioring 7 EPAM 7 7 7 7
rocedurelreport nssAEaY corrosion V| Wi, procecure, o pian
monitoring via'l)
FC37G |~ Pressure vessel Inspection 7 VPG ]
(9 procedurelreport msvin pressure vessel /| Wi procedre, inspeciion
inspection wia'y) Report
FC37H |- Boler inspection 7 WME/PAM ]
({l procedure/report nv1 Boiler inspection v | W procedure, Inspection
ai) Report
FC371 |- Expansion joint inspection 2 WME/PAM ]
(4 procedurefreport 151 expansion joint | W procedure, Inspection
inspection wia'ly) Report
FC37J |- Fire protection equipment tests 7 Safety, OPE, ME v T
(9 procedurelreport msvinwavainsal WI, procedure, Test Report
FC37K |- Overspeed andlor overload device (ests 7 ME/PAMITE ]
(5 procedurefreport msyih Overspeed v
[and/or overload device tests vaTui) UDCEEO USRS
FCa7L |- Lifting device 7 = T
@ procedurefreport nsvasauainsalthosn v | i, procedure, Test Report
iy saniasw/idutu vial)
FC38 |C) Laboratory
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(Work Instruction for Emergency Shutdown System)



Prated iy

NRIFI
wihmu ROC-Olefins Dept.
wathanas  PD-W-1101 : 018

SRT-VI Fumace
wiii
Wia auu tock phtha, Full
Wa alj rolys g'leuu P

NG MorilBakant o 0L RS0 18 137

annuz ISSUED FOR USE
Sufttioduts 22/09/2561
Uszavianss WORKINSTRUCTION1

htha, LPG, Condensate, Ethane/Propane Recycle )

Mudaans ( Ethylene, Propylene, Cy4's uav By-product 3uq ) uagviming Recovery heat ausauain Product

Il WienwEauAmih BFW ida
wdalu Super High Pressure Steam ( SHPS )

l.l]‘l\vll.l'll.lﬂ'liﬁ'l\lqu

1 FIC-107X \aphtha&Condensate faed
Naphtha&Condensate feed

2 FIC-114X _PG&Ethane/Propane feed

3 FIC-127X -PG feed

4 FF-115-120X Steam / Oil ratio

5COT Coil outlet temperature

8 PIC-116X Fire box draft pressure

7 AIC-103X1 :XCESS oxygen
J AIC-103X2  Flue gas CO
9 AY-108X Flue gas NOx

10 PIC-198X  3HPS steam pressure

11 TIC-149X  SHPS sleam temperature

12 LIC-101X  Steam drum level control

13 LIC-102X Steam drum blowdown contro

X=A-K,Q

AVITAUAN
1 A1sAILQN Naphtha Feed Rate

10.5-32.5 tthr H-100A-1)
105-34.0thr H-100J,K,Q
10.5 - 28.0 t/hr

0-26.0 t/hr

05-0.7

795-835°C

-50) - (-2.5) mmH,0
1.5-3.5 mol%

0-350 ppm ( volumn )
ANAILAN

4-100A tiaanii 50.0 ppm
4-100B uauniy 52.3 ppm
4-100C viaonii 49.3 ppm
+-100D iaanin 54.7 ppm
+-100E tiaunii 50.8 ppm
4-100F viaenia 53.8 ppm
H-100G iaonii 33.9 ppm
H-100H viaanin 51.2 ppm
H-1001 iauni1 55.9 ppm
H-100J viauni 32.8 ppm
H-100K viaun3a 52.5 ppm
H-100Q iapndt 53.3 ppm
H-120R tiasn3y 50.9 ppm
125-135

500-530°C

75-85%

75-85%

muANTanAIsUSU SV wad FIC-107X Tunuu Auto cascade mode fu Feed flow control vaive

2./3. msauqu LPG/ Ethane/Propane feed rate

muAuTaonsl¥u SV uae FIC-114X lunuy Auto cascade mode ffu Fedd flow control valve Tu Mode

Page 1 of 5

Drnl oty N Ao Manti ke 1 25712507 13 8

IR ane ISSUED FOR USE
wmiuau ROC-Olefins Dept. Suvhloduld 22/09/2561
\anfhanaar  PD-W-1101: 018 Usziavansns WORKINSTRUCTION1

idag SRT-VI Fumace

Single Cracking wialil

TIC-10 06X Tunuu Auto ca rol valve us AIAIVAY
Mode split ¢ ng uarld FIC-127X Feed rate 1 A3 CO-C
21 LPG Au Ethane/Propane feed

4.  nsauAax S/0 Ratio

aduaulatnsliu SV uas FF-115X~120X indiagil 0 50 azlfuuiutiusiaiinng Tumdown aa Feed Rate
296n71 21 T/H wia Feed éae LPG/Ethane feed

5. msmugu COT

auauTaon1sliy SV uas TIC-100X su QIC-101X Tuwuu Auto cascade mode wayfuiiunn Fuel gas
7luiin Fire box

6  nisauAu Firebox Draft

ey ul 16 Bu r Door ( HIC-102X )
fardona i n hE) winundiv)

7 msauAu Excess O;

fAuin Fi V 1av u Auto mode 1au AIC-103X1

vl (HIC-1 1 aOxy
8.  msmufu Flue Gas CO
nslen Flue Gas CO gaiummupuimliuiiu SV uas AIC-103X1 1Ainfu

9. msaiuRu NOx
muauBnal NOx hiatm Stack Taunsufuas Excess 02 a9 (ualalsinintoniuau)

Furnace Aimuay (ppm)
H-100A < 50.0
H-100B <523
H-100C <493
H-100D <547
H-100E < 50.8
H-100F <538
H-100G <339
H-100H <51.2
H-1001 < 559
H-100] <328
H-100K <525
H-1000 <533
H-120R < 509

wnzug lunsdlfwusisn NOx Fordunirdwiimualy iRaisaliuae Excess Oxygen as

b GWRuedme
v
3 W 190 1 e on
wak a 1a7s Turndown Fu unLd Decoke / ce
5 Ca n iUnd )
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day SRT-VI

10 msmIuRu SHPS Pressure

muAulaonisl3u SV yav CT-300 SHPS Inlet Pressure Controller ( PI-368 ) a1 122-127 kg/cm?G d1u
PIC-198X Tvide Set point 1371 132 kg/icm?

11, nseuau SHPS Temperature

AuAInanITiatic BFW Taonisu¥u SV uas TIC-149X Wagiurheseuine 500 - 530°C ( Tunsevi MV
valve uaa TIC-149x fa 0 % &) usigunnfvas SHPS dasiiniid Control udasiniuas Nozzle uas TV-148X
Wan3diie )

12. m3aluRN Steam Drum Level

AuauTaonmsdiulZuonin BFW i Steam drum Taold LIC-101X wWludaruaustumie FIC-123X Tuuuu
Auto cascade mode Mlédnueiaduquagludsenin 75-85 %

13 mMsAIuAN Steam drum blowdown

Amuanlilv 1My um gan i LIC-10 Aunina 1 nin sV
w89 LIC-102X i 1an azgmil shaanll Steam t wn Drum
( D-2001)
daaa59eia

- flavain H-100A-Q uay C-100A-Q uluginsaliftimdsonuidaindsuazwdonulvihadhfitaahdy
wunlfidouasassuin@onisaruquarstindautidudauazliadomnzan

- uauedulsiAeItiashu Specific Energy Personal (SEP) Waglusmuauiiiuualituuuuasy PD-F-
1001 Log Sheet for BM1 (Furnace) (Yapavzyduilaiiu En 13lutas Remark)

Upset Conditions
t. Shutdown-1
Wafiwga (A Set Polnt )

Arch Pressure ( Draft ) High High (2 outof 3) 50 °C
Stack Temp High (2 out of 3) 305 °C
Steam Drum Level Low 0 %
High of
Temp High (2 of 4 tube ) °c
T- 220 Temp High High { Global ) { 2 out of 3) 20 °c

T- 220 OVHD Pressure High High Taud Shutdown-1 H-1000,E,F,G,H,JK uax Q (2 out of 3 )[23  kg/om?

sun Interlock azfodusatulil
- Trip Feed XV-101X/ XV-102X uat Preset @1 MV wag FV-101 - 106X =0 % MV
- Trip Secondary Hearth Burner FG HIC-104X
- Trip Wall Burner FG XV-105X uag Trip PV-161X Manual MV = 0% MV
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SRT-VI Furnace
- w Bumer Airdoor WIia1 Preset 40% MV
- 13y DS Flow W#dn Preset MV = 65% ( H-100A-1 ) ust MV = 45% (H-100J-K,Q)

- ul8pu FG Pressure Controller ( PIC-160X } ulu Manual MV =0 %.1l8uu Heat input Conlroller ( QIC-101X )
iu Manual MV = 13.2 % ( H-100A-1 ) uay MV = 12 % ( H-100J-K.Q )

- wm&nifu 90 sec Sequence azul8au Heat input Controller ( QIC-101X ) ulu Primary Direct uay Ramp
Down SV uag TIC-100X 1U# 800 °C Pressure antu Firebox azanasauan ( Draft uvn — iduawunn )
weone LA AnduInagmaiunialnge Range amuAulné win Draft dininuariuua Tiuagvinli Burmer Tip

Pressure 6 19 Trip Set Paint ( Shutdown-2 ) v ow Low 14 uRN
SHPSTemp  flasanmbBural SHPS Andaldatan Flow 2133 Header
WRzVin Temp Shoot 1é an3aazAasmdan QIC-101X ulu Manual vinnsauqu Firing TaBAss WOEMAILAN
F &umayil Steam S Condition { COT = $1lda

%) AansanIsWaIsUTI vinn1s Decoke Fur

2. Shutdown-2
hadudla ( fi1 Set Point )

Pressure Low Low (2 out of 3)

(2 of3) o¢
D Fan Current Low Low A.
Low %
Flow Low Low t/h
High High (  out of 4 Qutlet °c
200 Global 3

vuu Interiock azdvéioaatuil
- Trip Feed XV-101X / XV-102X uaz Preset é1 MV 229 FV-101 - 106X =0 %
- Trip Main FG XV-103XA,XB
- Trip Secondary Hearth Burner FG HIC-104X
- Trip Wall Burner FG XV-105X,PIC-161X

- m  rdoor HIC-102X A ID Fan Da PIC-116X 111 100% MV

u ID Trip wia Steam re amutu Fir Aanadf ( enulunsel ID
Fan Trip, Draft azuuuin ) wemuauauinduuaganeuwia Indq Range muquilnd SHPS Pressure
aanasaulilaunsadain Header 16 idan PIC-198X lu Manual s Vent SHPS aan ATM Wnau oy
Confirm BM 3 uaz BM. UT (329 Flow SHPS #iwinll uaz vinnis Reset Shutdown Condition uazilszueuiu

'3 ce Con  n(COT =800 °C ) hidiign
St Pr BM.
Aa vin

3. SHPS Temperature Shoot ( High )

ashaduiiia SHPS thanisdu ( Flow aras ), FG Flow/Temp iinfuationaisi, Desuperheater BFW
Flow/Pressure aaas 4admun SHPS Temp @ Shoot 1uaufie 545 °C azvinlyi Fumnace SD-1 uasfis 555°C fiay
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SRT-VI

SD-2( Interlock 2 out of 3)
msuily Tunsdlit SHPS Temp shoot auBiy 535 °C Sequence Control azvinausiofl

1 TIC-149X wl8uu Mode ann Auto to Manual \la Valve 100% MV wdaaraifu 2 sec. aznlewdlu Auto Mode
il Set Point 515°C

2 1 SHPS Temp auduuan Auto to @ Valve 30 %MV JuH-
100Q 60 % MV ) % 520 °C PIC-198X ax {lu Auto moda Vi Set 1132
Kglcm2
4. Supply Boiler Feed Water (BFW) Pressure Swing

to)

|
5. Steam Drum Level Controlling Malfunction
(3]
¥y 05X w¥a LIC-
102 nns Leak #
LG-106X,LG-107X siuds FO asdadauniiiogiu )
6. Firebox Draft Swing

o i 37n Al ode
R R MV Pl de
FuR |8 MV H MV
AARY ) uAdadsEIva i Excess Oy anavdINIIAIAILAN
7. [Excess O, Low ( Flue Gas CO High )
MV

1630 AY-100X dnjentls

(LY ERETINT]

01T4011-0100AA~ KA, QA SRT-VI Cracking Furnace (Process Section)

01T4011-0100AB~ KB, QB SRT-VI Cracking Furnace (TLE Process Section & Fuel Gas System)
01T4011-0100AC~ KB, QC SRT-VI Cracking Fumace (Steam Generation Section)

PD-F-1001 Log Sheet for BM1 (Furnace)

PD-F-1021 Log Sheet for FO1, 2, 3 (Furnace)
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Total power failure

ROC Emergency Card Exercise Practical Plan 2022

Cooling water failure

Total steam failure

Jan-22 Feb-22 Mar-22 Apr-22 May-22 Jun-22 Jul-22

Aug-22 Sep-22 Oct-22 Nov-22 Dec-22

Remark

BFW failure

Fuel gas failure

IA failure

Total loss of hydrocarbon feed to furnace
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B3av C2 Hydrogenation Reactor Runaway

System 0520 C2 Hydrogenation, Arsine Removal, Green Oil
Scrubber and Ethylene Dryer

Section 07 Process Emergencies

Instruction No. 001 Reactor Runaway

SCOPE

The following instruction details the action to be taken after C2 Hydrogenation Reactor Runaway.

REFERENCES

« Refer to the following instruction in conjunction with this instruction:

C2 Hydrog, Arsine Removal, Green Oil Scrubber and Ethylene Dryer Startup 0520-02-001

« Refer to the following P&IDs in conjunction with this instruction:

C2 Hydrogenation System
C2 Hydrogenation System

C2 Green Qil Scrubber and Ethylene Dryer

C2 Tower
PRECAUTIONS

01T4011-0520A
01T4011-0520B
01T4011-0520C
01T4011-0540A

« The C2 Hydrogenation Reactor (R-520A/B) can experience a runaway reaction with rapid and

uncontrolled temperature rise in the bed.

« The two reactions (exothermic) which can cause an excessive temperature increase are the
hydrogenation of ethylene in the presence of an excessive amount of hydrogen and the
polymerization decomposition of ethylene. The second reaction is potentially more dangerous as it is
self-propagating, and will cause a very rapid temperature rise.

« In the case of excess ethylene hydrogenation, the reaction is limited by the amount of hydrogen
present and can be brought under control by the withdrawal of hydrogen. However, should the
secondary reactions of ethylene begin, then withdrawal of hydrogen alone will not be sufficient to

stop the reaction.

TABLE 1€“ C2 Hydrogenation Reactor Runaway

[Boardman Action

[Field Operator Action

Immediate Action
Activate SD-1
Open TV-509B

Monitor reactor bed temperature. If it continues to rise,
activate SD-2.

Subsequent Action

Startup standby reactor(if necessary).

Immediate Action

1. Check that all valves linked to I-520 have actived to FALL SAFE MODE
2. Close all block valve on H2 line to each bed

3. Check TV-509B has opened
4.

Check that all valves linked to 1-520 SD 2 have activated to FALL
SAFE MODE.

5. Purge the bed with nitrogen if SD-2 activates.

Subsequent Action

6. Prepare valve line up for startup of standby reactor.

INSTRUCTIONS

Note: The safety system is provided with two shutdown schemes. The first SD-1 is activated by TAH
switches in the Reactor Bed. TAHH switches activate SD-2. Both shut down systems can also be activated by
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B3av C2 Hydrogenation Reactor Runaway

manual push buttons in the control room and in the field. Refer to the 1-520, Interlock Logic Diagram and
Description.

1. Activate SD-1

Activate SD-1 by manual push button at the console in the Central Control Room. The following trip actions must
automatically occur for SD-1.

« Close supply of Hydrogen XV-502A and XV-502B

Close inlet to C2 tower, XV-507 and FV-504A.

M-520 effluent is diverted to flare via XV-508 and FV-504C

Close steam valve to E-521, TV-509A

Divert all flow through coolers by closing valves TV-510A(B) and TV-511A(B) and opening HV-
520A(B) and HV-521A(B)

SD-1 alarm in CCR is activated.

1.1 Manual close all block valves on H2 line to each bed.
1.2 Fully isolate M-520

1.3 Stop P-520A/B due to discharge pressure is lower than T-520 pressure when reactor S/D1 and
minimize hydrocarbon loss to flare.

1.4 Close FV-527, LV-509, FV-512 and block valve of FV-512 to protect the reversed flow from T-500 to T-
520 via FV-512.

15 Stop P-526A/B and close FV-526.
1.6 Put T-540 on total reflux.
1.7 Closely monitor the condition of C2 and C3 ref when cut the Ethylene product to LP Ethylene tank.

1.8 The cold section BM have to immediately inform the C2/C3 Recycle Furnace BM that the feed to the
Furnace will be stopped, and put the furnace at HSSB.

2. Bypass C2 hydrogenation influent around the feed heating system

2.1 SD-1 shuts the steam to the C2 Hydrogenation Feed Heater by interlock. Change TIC-509 to manual
mode then fully open TV-509B, the bypass valve around the feed heating system to provide maximum cooling of
the feed to the first bed.

3. Activate SD-2

3.1 If the temperature still continues to rise then isolate the Reactor and depressurize to the flare system.
This is done by using the manual push button at console in CCR for SD-2. The following trip actions must
automatically occur for SD-2.

« Close reactor feed valve, XV-503A and XV-503B

« Close reactor effluent valves XV-504A and XV-504B

o SD-2 alarm in CCR is activated

Open SD-2 emergency vent valve, XV-505; vent hydrocarbon to flare system.
Stop P-520 A(B)

« Close XV-508
4, Purge out and cool the runaway C2 Hydrogenation Reactor by using Nitrogen.
4.1 Connect the Nitrogen hose from the Nitrogen hard pipeline to the top of runaway reactor.

4.2 Quickly inject the N2 via reactor to XV-505.

4.3 Confirm that all reactor catalyst bed thermocouple temperature indications have returned to normal(<40
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B3av C2 Hydrogenation Reactor Runaway

C). If not start continuous nitrogen purge to flare, until all temperatures are back to normal then reset SD-2 to
close XV-505.

4.4 N2 purge for R-520 by pressurizing up to 8 kscg and depressurizing down to 0.5 kscg, continue N2
purge until hydrocarbon less than 1 mol% then keep pressure at 0.5 kscg.

4.5 Swing spacer to blind at inlet and outlet process line of runaway reactor if reactivation/checking is
required.

4.6 T€EONE the operation shutdown bypass switch of runaway reactor preparing for reactivation(if
necessary).

5. Pressurize the standby C2 Hydrogenation Reactor to normal operation and bring into
service

5.1 Purge H2 at upstream of XV-503A/B if reactor is shut down by SD-2

5.1.1 Confirm double block valves of standby reactor are fully closed.
5.1.2 Purge H2 upstream of XV-503A/B to flare by connecting cryogenic hose at drain valve downstream of
XV-503A/B

5.1.3 Open XV-503B and slowly open bypass globe valve of XV-503A. Purge until Al-502D-01 show 0 ppm
of H2.

514 Open XV-503A and close XV-503A globe valve bypass.

5.1.5 Slowly pressurize reactor up to inlet of C2 tower by using 1€ globe valve at first inlet block valve of
standby reactor until pressure balance.

Caution: During feed hydrocarbon to reactor, closely monitor 1st bed temp. Suddenly close 1€ bypass
globe valve when bed temp increases rapidly. The N2 injection from the bottom of reactor via PSV-507A/B
bypass to flare is required if bed temp still rapidly increases.

5.1.6 Switch the flare point from Deethanizer overhead to C2 tower inlet.

5.2 Start standby reactor according to work instruction no. 0520-02-001, C2 Hydrogenation Reactor
Startup.
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SCOPE

Depropanizer, Propylene Dryer and C3
Hydrogenation Reactor

Process Emergencies
Reactor Runaway

The following instruction details the required actions in case of a C3 Hydrogenation Reactor temperature

runaway.

REFERENCES

« Refer to the following P&l Diagrams in conjunction with this instruction:

Depropanizer System

C3 Hydrogenation System

C3 Tower (Sheet 1 of 2)

C3 Tower (Sheet 2 of 2)
PRECAUTIONS

01T4011-0600

01T4011-0620B
01T4011-0640A
01T4011-0640B

« ItT€s Important that the trip logic systems are always active during operation, and that Maintenance

Overrides are T€off1€.

« After logic systems have activated it is necessary to verify that the XV1€s have closed in the field.
« Regular testing of logic shutdown systems must be carried out during normal operation with the
necessary precautions taken against the valves closing during the tests.

TABLEWE“1

Operating action before high alarm on bed temperature.

Boardman Action

Field Operator Action

Immediate Action

Immediate Action

1. Reduce the hydrogen addition rate by adjusting FIC-607.
2. Reduce inlet temp of reactor (set point of TIC-609).
3. Increase the bottoms recycle flow from C3 Hydrogenation

Reactor Effluent Drum (Adjust by FIC-608), if possible.

4. Decrease QW heat input to E-625 to permit more liquid
recycle flow by adjusting FIC-614.

None

Subsequent Action

Subsequent Action

1. Reduce system pressure by decrease set point of PIC-614.

None

TABLE-2

Operating action for High alarm on the bed temperature.

Boardman Action

Field Operator Action

Immediate Action

Immediate Action

1. On High alarm, SD-1 is actived by interlock (I-620).
- H2 addition is cut via XV-604A ,B are closed.

2. Close Hydrogen control valve, FV-607.

3. Continue the forward flow to T-640.

1. Visually check that XV604A, B have closed locally.

2. Closed block valve on hydrogen supply upstream of XV-
604A,B.

3. Close block valve of FV-607.

Subsequent Action

Subsequent Action

1. Increase C3 tower bottom product as much as total about
(propane + MAPD)*1.2.

None
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TABLE-3 Operating action for High High alarm on the bed temperature.

[Board man Action |Field Operator Action |
Immediate Action [Immediate Action |
1. On High High alarm, SD-2 is actived by interlock (I-620). 1. Open bypass line from upstream E-620 to D-620 and maintain

Reactor inlet / outlet closes. reflux to T-600.

Reactor drain opens to CBD. 2. Check that all XV€s have shut locally
2. Continue feed from D-620 to T-640. 3. Close block valve on hydrogen supply upstream of XV-604A, B.
3. Flare overhead Depropanizer, if pressure and level is high in |4 When SD-2 is activated, open the pressurizing line from T-641
D-600. to drain all liquid from the reactor.

5. If the temperature is still raise, use nitrogen into the reactor inlet

to cool down bed.
6. When reactor pressure drop below 3 KSCG, use N2 into the
reactor outlet to flow upwards and out via PSV-604 bypass.

Subsequent Action |Subsequent Action
1. Increase C3 tower bottom product as much as total (propane ||1. Prepare valve line up to fill and start up standby reactor.
+ MAPD)*1.2.

2. Start up standby reactor. Refers to 0620-04-002.

INSTRUCTION

The hydrogenation of methylacetylene and propadiene are exothermic reactions. If hydrogenation of propylene
in the presence of excess hydrogen starts, this uncontrolled exothermic reaction will vaporize the liquid
inventory in the reactor and cause a temperature rise beyond the safe limit of the vessel.

The causes of a Reactor runaway are:

- A feed rate in excess of the design.

- Higher than design methylacetylene and propadiene concentration in the feed.
- Too much hydrogen being injected into the Reactor.

- Higher than design ethylene concentration in the feed.

- Low flow through the Reactor, which may cause the formation of hot spots within the catalyst beds due to
longer reaction time.

Note: A reactor high differential pressure indicator and alarm are provide PDI-613A, B to warm the operator of
reactor temperature increase. Pressure differential is used because there is only 10C temperature difference
between a liquid and vapor phase inside the reactor. A temperature pre-alarm would not give enough advance
warming if the liquid was rapidly vaporizing and changing to vapor (1oC T). After changing to a vapor phase the
rate of temperature rise in the reactor is very rapid.

The C3 Hydrogenation Reactor is provided with an automatic 1¥€HIGH1€ temperature partial shutdown (SD-1)
and an automatic 1€HIGH-HIGHT€ temperature shut down (SD-2). The high alarm automatically stops the
hydrogen addition (SD1) in an attempt to control the reactor temperature. If the temperature continues to
increase, the automatic shut down (SD-2) will shut the reactor feed and effluent and open the reactor drain to
CBBD to totally depressure the Reactors to protect it from further rise in temperature, and possible rupture due to
elected temperature and pressure.

In case of a temperature excursion in the C3 Hydrogenation Reactor, a planned attempt to control the reaction
rather than tripping the reactor interlock system is preferable. The following steps should be taken if a
temperature excursion is experienced in any of the reactor beds.

On high pressure differential alarm, normal 0.6 alarm 0.7 Kg/cm2g, control the bed temperature by manually
reducing the hydrogen addition rate. Increase the bottoms recycle flow from C3 Hydrogenation Reactor Effluent
Drum if the level in D-620 allows.

An high temperature (800C) or low reactor feed flow, FALL-606B (53.6 T/hr) the automatic safety interlock
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system (SD-1), 1-620, will;

- Close hydrogen XV-604A,B

- SD-1 alarm in CCR is activated

Note: There is a built in time delay on FALL-606B to limit unnecessary trips due to unrealistic surges in flow.

On T€HIGH-HIGH1€ temperature (900C) the automatic safety interlock system will activate. The SD-2 interlock
will:

- Close C3 feed to the reactor, XV-603A, B.

- Close hydrogen to the reactor (SD1), XV-604A, B.
- Close reactor effluent, XV-601A, B.

- Open reactor drain, XV-602.

- Activate trip alarm in CCR

Before restarting any reactor after a 1¥€HIGH€ or T¥€HIGH HIGHI€ temperature trip, it is necessary to cool the
catalyst back to the pre incident, first bed inlet temperature. Do this by injecting nitrogen into the reactor outlet

line to flow upwards and out via PSV 604A, B bypass to dry flare. When the bed thermocouples all indicate less
than.
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329 C4/C5 Hydrogenation Process Emergencies

System 0720 C4/C5 Hydrogenation Reactor

Section 07 Process Emergencies

Instruction No. 001

SCOPE

The following instruction details the required actions for emergency cases for C4/C5 Hydrogenation Reactor.
REFERENCES
» Refer to the following instructions in conjunction with this instruction:
Process Description 0720-00-001

« Refer to the following P&IDT€s in conjunction with this instruction:

C4/C5 Hydrogenation System 01T4011-0720A
C4/C5 Hydrogenation System 01T4011-0720B
PRECAUTIONS

Trip logic must not be bypassed during normal operation and must be function tested regularly to ensure
reliability.

TABLEY€“1 Operating action for Cooling Water Failure.

[Boardman Action |Field Operator Action
Immediate Action Immediate Action
1. On Cooling Water Failure, the reactor shutdown is actived by ||1. Check that pump stops.

interlock (I-721).
( ) 2. Check that XV-704 A,B closed and close the 41€ block valve

- Fresh feed is cut off by tripping P-720A/B. up steam of XV-704A.

- Make up hydrogen is cut off by XV-704A/B closed. 3. Check that MS2 is shut off to E-721.

Note: If interlock fails to activate, manually activate interlock (I-721)

via PB-720.

Subsequent Action Subsequent Action

1. Control level in D-721 via FV-711A and LV-712. 1. If the temperature keeps rising, check to confirm HV-706 has

opened and closes block valve of hydrogen line.
2. Control level in R-720 via FIC-706.

3. Maintain pressure in the reactor loop via PIC-719.

4. Constantly monitor the reactor temperatures. If rapid
temperature rise is observed, bring in additional liquid recycle to
reactor by adjust at LV-712.

5. Depressure to flare via PV-719B, if reactor temperature
continues to rise to 200 oC.

6. If the temperature keeps rising drain the reactor to warm
blowdown using HS-706 and HV-706.

TABLE-2 Operating action for Power Failure.

|Boardman Action |Field Operator Action
Immediate Action Immediate Action
1. Initiate Shutdown interlock 1-721 by push button PB-721 1. Off switch P-720A/B, P-721A/B and P-722.
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2. Close upstream block valve of XV-704A.

Subsequent Action

1. Monitor the reactor temperature. If temperature is rapid rise to
200 oC, rapidly depressure the system by PV-709B.

2. Continue to depressure until the reactor temperatures are
under control.

Subsequent Action

1. Close discharge valve of all pumps.

2. Prepare all pumps in standby mode.

TABLE-3 Operating action for Instrument Air Failure.

[Boardman Action

[Field Operator Action

Immediate Action

1. Activate Interlock Shutdown 1-721 by push button PB-720.

Immediate Action
1. Stop P-720A/B, P-721A/B and P-722.

2. Close upstream block valve of XV-704A.

Subsequent Action

1. Monitor the level in D-721 and communicate to Field Operator
to control globe valve.

2. Maintain pressure in reactor loop via communicate to Field
operator for operate globe valve on bypass PSV-709A.

3. Monitor the reactor temperature. If necessary, communicate to
Field Operator for operate the recycle control valve using the hand
wheel.

4. Depressure to flare via communicate to Field Operator for
Control the globe valve on bypass PSV-709A, if reactor temperature
continue rise to 200 oC.

Subsequent Action

bypass valve.

2. Operate globe valve on bypasses PSV-709A.

temperature continue rise to 200 oC.

1. Control level in D-721 via FV-711A bypass valve and LV-712

3. Operate the recycle control valve using the hand wheel.

4. Operate the globe valve on bypass PSV-709A, if reactor

TABLE-4 Operating action for Refrigeration Failure.

Boardman Action

Field Operator Action

Immediate Action

1. Continue to operate as long as hydrogen supply is available.

Immediate Action

None

Subsequent Action

1. If hydrogen isn1€t available, activate shutdown interlock, 1-721
by push button PB-720.

Subsequent Action

None

TABLE-5 Operating action for Feed Failure.

Boardman Action

Field Operator Action

Immediate Action

1. Continue feeding the reactor until the level in the Debutanizer
Reflux Drum is too low to continue.

Immediate Action

None

Subsequent Action
1. Follow planed shutdown until feed drum (D-720) is empty.

Subsequent Action

None

TABLE-6 Operating action for Loss of Makeup Hydrogen.

Boardman Action

Field Operator Action

Immediate Action

Immediate Action
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1. On Cooling Water Failure, the reactor shutdown is actived by  |[None

interlock (I-721).
- Fresh feed is cut off by tripping P-720A/B.
- Make up hydrogen is cut off by XV-704A/B closed.

Note: If interlock fails to activate, manually activate interlock (I-721)

via PB-720.
Subsequent Action Subsequent Action
None None

TABLE-7 Operating action for Loss of recycle.

Boardman Action Field Operator Action
Immediate Action Immediate Action
Case 1: If the recycle pump fails. None

1. Activate the interlock I-721 by push button PB-720.

Case 2: If the recycle pump is down.
1. Start the spare pump.

1. Activate the interlock I-721 push button PB-720.

2. Restart fresh feed and make up hydrogen flow to reactor after a
recycle flow is restored.

Case 3: If the recycle pump is running but recycle control valve fails.

1. Operate recycle via bypass control valve.
1. Communicate to Field Operator to control recycle flow on
bypass.
Subsequent Action Subsequent Action
None None
INSTRUCTION

Various causes of emergency shutdown of the C4 Hydrogenation system are outlined below.
1. Cooling Water Failure
Take the following actions to stop hydrogenation reaction.

1.1. Activate the reactor interlock (I-721) using push button (PB-720) to cut off the fresh C4 and hydrogen
feed.

1.2. Put both reactor recycle controllers (FV-711A and LV-712) on manual to control the level in the C4
Hydrogenation Flash Drum. Monitor temperatures inside the reactor catalyst beds. There should be no
additional temperature rise due to reaction.

1.3. If temperatures inside the reactor continue to rise, depressure the unit once any reactor temperature
reaches 200 C.

The depressurization rate should not exceed 0.5 kg/cm2 per minute.

The cooling water failure may be of short duration. Therefore it may be desirable to maintain pressures and
levels in the unit. In such a case the following procedure is recommended.

1.4. Maintain pressure in the reactor loop. At the same time, constantly monitor the temperatures inside the
catalyst beds. If rapid temperature rise is observed, bring in additional liquid recycle to quench the reactor via
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B3av C4/C5 Hydrogenation Process Emergencies

control at LV-712.

If it is desirable to empty the units, follow the procedure for planned shutdown
2. Power Failure

In the event of a power failure,

2.1. Since all pumps within the area are motor driven, all flow will stop. Interlock I-721 will activate on low
feed and recycle flow to the reactor, and shuts off the hydrogen XV-704A,B.

2.2. Carefully monitor the temperatures inside the catalyst beds. If a rapid temperature rise is observed or
a temperature reading exceeds 200?C, rapidly depressure the reaction system within the maximum rate
allowable of 0.5 kg/cm2G per minute. Continue to depressure until the temperatures inside the reactor are under
control.

2.3. If temperatures cannot be controlled within safe limits drain the reactor to warm blow down via HV-706.

2.4. It will be desirable to maintain pressures and levels in the unit to save start up time when power is
regained, for this purpose proceed generally as described for cooling water failure for short duration.

3. Instrument Air Failure

In the event of an instrument air failure, all control valves will close, except pump minimum flow control
valves proceed as follows:

3.1. Monitor the temperatures inside the reactor catalyst beds. If necessary, operate the recycle control
valves (FV-711B and LV-712) using the bypass to provide some reactor quenching.

Note: The pump minimum flow control valves FV-713 and FV-720 are 100 % open (FO). It will be
necessary to manually reduce the minimum flows to provide more recycle flow.

3.2. In the case that the unit has to be depressured, use the control valve provided on the vapor line from
the C4 Hydrogenation Flash Drum to the flare, PV-719B.

4, Refrigerant Failure

Loss of refrigerant results in increased hydrocarbon losses from the top of the C4 Hydrogenation Flash
Drum. The unit can continue to run until the losses become unacceptable. Restore the flow of refrigerant as
soon as possible.

5. Feed Failure

Within the limits of the hydrogenation feed available in the Debutanizer Reflux Drum, continue feeding the
reactor while reducing the feed rate. Shut down the C4 Hydrogenation area as outlined in the planned shutdown.

6. Loss of Make up Hydrogen

Proceed generally as described for cooling water failure. In the absence of hydrogen make up, the reactor
system will lose pressure quickly. The flash drum off gas outlet control valves can be manually closed early to
hold the pressure in the system.

7. Excess Deviation in Process Conditions.

Slight deviations in operating pressure, temperature, etc., should be corrected by operating personnel. If
these problems cannot be corrected, the interlock systems will automatically shut down the plant before an
unsafe condition develops.

8. Loss of Recycle from the C4 Hydrogenation Flash Drum

Loss of recycle flow could result from either failure of C4 Hydrogenation Recycle Pump Pump/motor or
failure of signal to the recycle control valves.
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8.1. If there is a recycle pump failure, the reactor shut down interlock (I-721) will be activated, stopping

fresh feed and hydrogen flow to the reactor. If one recycle pump (P-721A/B) gives trouble, start the spare pump
immediately. As soon as recycle flow is restored, restart fresh feed and make-up hydrogen flow.

8.2. If the recycle pump is running and generating pressure, this may indicate failure of the signal to the
recycle control valves. In this case, operate the control valve using the bypasses.

If it is not possible to identify the reason for the recycle flow failure, proceed generally as described for
cooling water failure.
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Adfiicrunnassiu

Case : R-800/R-800B Runaway

GHU-1(R-800A/B) (Change APC to "Stand by" Mode)
1.BM. Cut feed Manual FIC-801, FIC-704 MV = 0% ¥n11 Flow recycle 13i1lseanas 300 t/hr
2.FO. Manual stop P-800A/B
3.BM. Cut H, 1a&1 Manual PIC-801,PIC-801B MV=0%

4.BM. Cut product reactor 1aet Manual de FIC-803
FO. ila B/V Up-stream FV-801 (BV-802)
5.BM. Depressure lu Reactor , Bedtemp fiailasfunsiin Reaction
6.1unsdl Bed temp fuwd Tiingodiulviiia PIC-819 tiaan Pressure avun
7. BM.$n1 Level 2a9 D-801 137 40 — 70% 1asilfuan FIC-704
T-810
1.BM. Cut feed 1ae1 Manual da FIC-814
2.BM. Cut steam et Manual fla FIC-811
FO. da B/V Up-stream FV-811 (BV-808)
4.BM. Total reflux aunszyia Level D-810 'lsifi &1 Wi Cut Reflux 1aa Manual fla FIC-816
3.FO. Select Mode Pump stand by to Mannaul and stop P-810A/B, P-816A/B via Cut Reflux w&?
5.BM. Cut bottom product 1aeiu Manual da FIC-809
FO. e B/V Up-stream FV-809 (BV-806) and Switch to TK-1500A
6.Switch off-gas to Flare
7.Stop Chemical Pump P-809 A,B P-819A,B
8 .FO. 5nw1 Pressure tower iy Positive pressure Taan1s Connect N, udflaifihdl D-810
T-820
Make up Feed From TK-1500B For run Turndown Plant

nuaLAe ;81 TK-1500B "3fl level watie 1% Shut down Plant @au Emergency Case For Loss of BTU
Feed
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USUN stgovlolawudonna

guauNIsUQuUavIU ( Work Instruction )

I_S"IE)\) Huhglayliondans
Emergency Case for GHU-Il Runaway PD-W-4155-002

1. danus:avA ( Objectives )
1. WalhwunviubAaudiazdAouidioluduaaunisUfuavutunsifiifa Emergency Case for
GHU-II Run Away lla=5toAnusuasie, ArduAuAUasansiumsriviufanuisalguaoulddog
A WUananglUINasSUOSEcoIUAUaU $UsU NSWEAU I1a:3010ad0w
2. |v“v'aTHL|anawsau‘uﬁ@ummsgwuﬁumaumsdﬁ@c‘wmuna:@u||uam\DmSUJjU@mu?ﬁﬁuwu‘nmunn

AUTJTunuDNVIGeNU

2. UY2UIUQ ( Scope)

JucoumMsUquavuadul nanativducou MsUfUaLIUTUNSUAING Emergency Case for GHU-II Run
Away Qg Field Operator, Boardman 11a=[Hriin1siidy US Sunsiuilol SOL IAUAIADUAU IlazdIduns

JSuiicions:uoumsiHnauuidAlinduauy

3. AUSSENES:UU ( Process Description )

MSIFAURASENTU GHU-Il Reactor IDUURASEN Hydrogenation Reaction oY Feed AITU C6+ l1az H, fu
a0nU: Gas Phase B0iluUAASENAEIAUSOU (Exothermic) AUEOUAIAATUDONADUAL Ias thein
DONUNAU Flow Feed lia: Flow Yov Hs> Recycle ATHaTUs:UU MsA Temp TU Catalyst Bed uov Reactor
godudaition ougon3n 7 - 10°C/min. nazlianuisnAdUAUTE SN Reaction Runaway
UodeArhTHINQIKOMSDI Runaway Ao

- Reacting Component (13U DV, Styrene, BN) fu Feed &V

- Feed / Recycle H, Gas Ratio UoeniulUrSo Recycle Flow H1glU

- INa Channeling fu Catalyst Bed

- Inlet Temp R-840 goinulu
TunstdATIUSTIU3D=ASUAU Temp Yo Reactor oINUAASENTUTA Siusnonifudod

- 1Ja Quench Cold Recycle H, 11 Reactor

- aqa Feed / Cut Feed lla: WU Flow Recycle W0 Cool Down Bed

- HINTemp ET\)UIIUZ)TJU@\)EJDLUTHL Shut Down H-840, De-pressure Recycle Gas System oon Flare

WU FV-8442 DU Pressure 20 Kg/cm? MoHeaNSINAUANSEN

Hornn Temp UV Catalyst Bed U R-840 high high 90 Interlock Temp TAHH-8418A-F to TAHH-
8423A-F Bornruaiuu 2 TU 6 (2006) lIa: Set Trip A 300°C &01r Cut Feed, Cut Hs lla: De-pressure 9oN
Flare WU XV-8441 9U Pressure (UStUUIKED 11 Kg/cm? IVT/'DaOLJJjﬁ§Eﬂ U Bed Temp Reactor
OWD&UTMLT&? MN 91N Suction C-845 Continue Purge / Cool Down 99N Flare WU FV-8442 Wolr Flow
MN THaru Catalyst noruadovrinista Fyv-8444

MSIAQ Case Emergency Shut Down 7 R-840 D:doWacios:uU HEVoINS:UU GHU-Il Shut Down 1AUU
StUU GHU-l 112 T-820 §vanuisn Run ciolUTdTaglirinnis Switch C6+ BOTTOM T-820 TUA TK-15008
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SEUUHONAUHALON GHU-IN TRFMS Run Total Reflux 10113

4. AONAADU ( Definitions )

Emergency Shut Down:

Runaway:

Exothermic:

Channeling:

Feed / Recycle H, Ratio:

Reacting Component:
DV (Diene Value):
BN (Bromine Number):

Styrene:

Total Reflux:

HEJANSZUDUNISWADENLINIAU

9INTSUDY Reaction Temp RAUNG lia: godusevciaitiovoufuan
ADUAU

UnnsenmeAdusou

msThavovuovTHalu Reactor Bed TUInAUTUILAS:LNU HED ILDAY
DASIADIUSEHDY Flow Feed (C6+) €10 Flow H, Make Up

druUs=nouyov HC Tu Feed AIRQUARSENTAE (DwWus:=A)

HU283a HC AddouUs=nouwus:A 2 chikuviu 1 Tuiana

HU283a HC AT&ouUs:nouWUS=A

a1sUs=nou HC AIJUDVIKOUILUBUSOURU Carbons ﬁ'@quus:pj 10D
(CeHg)

NISIAUS=UUHDNAUIVUAADUAL Condition KNdiAsoUna ncdludnis

U101 Feed 118=80 Flow 00N
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5. dUASIYIAYUOAISSIV ( Hazards and Precaution )

Hazard

Countermeasure

(UhasNIsAdUAD)

Mitigation

(NNSUSSINM)

BENZENE

A UIdudUASTE
voviKadiazloHwgw
rManeadvmDgvsuIsY
ooriRiZessaibonunaalon
1J DAowuiluwudossuuduwusias
ssuuUszannaounany

Juwuideuwaunasifosodo
Fvinadounvui

-HINFUWao00MIKIAaMss=ANY
IADLHSONIKUVONIAUIANUD ST
sunsv 1IuRUIaL

-ooifusuasiacioarvaibosy
FuraUsuiouuIn

-HINgaau o= PIduRauna,
UsaAsus vovdu AAUTE gruidens
NSVED Tuana=ASUISVENVEVIA
Eelulfe]

- iDon3ufuo:Tonmsusadsuy: ¥ov
3u AAUTE gruidanisnsuad KN

naunuduusuituunn oenHong
1a

nsSansidoimanissoika
dovrhsaikavriigalwrivkua %
WudamaurdaaiUsgdiioaalo
ssikg gUNSNIRTESaIfudovly
noffiAaUs=malw qasdursonau
do>edu NsTe Héajaqqo5u5uq
ATudatw
MsSamsiDoifawav T

Wirdianltog : BwoiADIHY,
msuoulaoanTsd adsau Heo
TWuduiwaw

TWikguan : Basadh uaudh
HEoTWuduway Fnulsdhdatu
sy
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SDS Benzene SDS-RM-BZ-1006 http://scgchem-
iso.scg.co.th/esmart7/module_document/document _process.aspx?doc_id=
1217000010415
SDS Toluene SDS-RM-TL-1007 http://scgchem-
iso.scg.co.th/esmart7/module_document/document process.aspx?doc_id=
1217000010416
SDS C8+ SDS-S-CM-055 scgchem-
iso.scg.co.th/eSmart7/module_document/document_process.aspx?doc_id=
1217000014230
wWanmsussidu AR-BTU-0001 http://scgchem-
Aspect & Risk iso.scg.co.th/esmart7/module_document/document_process.aspx?doc_id=
KUDEIU BTU 1217000017597

6. Specials Tools & PPE
e Specials Tools : Not require

e PPE : HUannnsavansiAb, Quldoenviulas, Quidortv

IHAVOVDV

PPE Matrix http://scgchem-

iso.scg.co.th/eSmart7/module_document/document_process.aspx?doc_id=1217000010560
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http://scgchem-iso.scg.co.th/eSmart7/module_document/document_process.aspx?doc_id=1217000010560
http://scgchem-iso.scg.co.th/eSmart7/module_document/document_process.aspx?doc_id=1217000010560

USUN stgovlolawudonna

guauNIsUQuUavIU ( Work Instruction )

I_S"IE)\) Huhglayliondans
Emergency Case for GHU-Il Runaway PD-W-4155-002

7. ANADUAU ( Safe Operating Limit )

Operating Design data Safe Operating Limits

Parameter Unit

LL HH LL L Normal H HH
(Tag name)

8. JucoumsunuaLIu
38UQUaVIULNASYIU Emergency Case GHU-Il Runaway
GHU-I (R-800/R-800B)

1. Maintain Condition

T-810

1. Maintain Condition

T-820
1. Maintain Condition rMNNS Switch C6+ Fraction 91N BOTTOM T-820 [U Off Spec Line NEED
U Tk-15008
GHU-II (R-840)

1. TunscdA Temp Bed Reactor HH (Runaway) 9:dVWalH Interlock deludriviu
11. Trip Feed FIC-8402A, XV-8401A/B llazavwalts P-842A/B Trip
1.2, Trip Hydrogen FIC-8443A, XV-8444A/B, XV-8445
1.3, Trip H-840 FIC-8411, XV-8411, XV-8412, XV-8413
14. Vent Gas Benzene XV-8415, XV-8416, XV-8417, XV-8418
1.5. Vent Gas Toluene XV-8420, XV-8422, XV-8423, XV-8424
1.6. Open XV-8441 Release Pressure to Flare lla: XV-8441 Ot Close U0 Press <11.0 Kg/cm?
2. TunstiA BM nadu HA-84T1
2.1, Interlock 9= Action NWUJD 1.1- 1.6 TudD 1
2.2. Trip C-845A/B, XV-8451, XV-8452
3. Isolate Loop
3.1. FO Close B/V H, to D-845
3.2. FO Close Ball Valve Main Burner
4. BM Keep Level D-843
41. BM Cut GHU-Il Effluent TagUa FIC-8441
4.2. FO Close XV-8442A/B
4.3. Stop DMDS Z-840-P1



USUN stgovlolawudonna

guauNIsUQuUavIU ( Work Instruction )

I_S"IE)\) Hulgiayvlonans
Emergency Case for GHU-Il Runaway PD-W-4155-002
4.4. FO confirm Drain KO Pot
5. FO NS Swing Blind l1az¢io MN 11 Suction C-845A/B
5.1. BM Monitor Pressure l1a: Bed Temp Reactor
5.2. BM Bypass C-845 Stop lla: Reset C-845A/B Stop
53. FO Latch FV-8444 as BM doUa Fv-8444 Ua 0%
5.4. FO NMs Latch 10Q XV-8452 laz=rinnisida MN 10 Reactor Pressure 10 Kg/cm?
55. BM 1Ja FV-8442 IWo Continue Purge / Cool Down Bed Temp 9on Flare
T-850
1. BM Cut Feed lagl Manual UQ FIC-8441
2. BM Reduce Steam to E-855 USUIMIU Set Point LIC-8503
3. Reduce Steam 11 E-855 USU Globe Valve Inlet XV-8501 (Control Pressure T-850)
4. BM Cut Bottom Product 108 Manual Ja FIC-8502
5. BM Keep Level D-850 lasnsUsu FIC-8504
T-830
1. BM Cut Feed lag Manual UQ FIC-8502
2. BM Cut OVHD Product lagnns Manual Ua LIC-8321, FIC-8601
3. BM Cut Bottom Product 1a8ms Manual UJQ FIC-8301
FO Ua B/V Upstream FV-8301
4. BM i1 Total Reflux T-830 Tag
41, BM USuaa Steam AN E-835 Tagns Manual aa FIC-8303
42. BM aq 11a:= Control USUNtU Reflux 1ag Monitor 91N Reflux Drum
5. FO Select Mode Pump Stand By 10U Manual
6. BM WOISOUN Stop Air Fins 118z Monitor Pressure Tower



USUN stgovlolawudonna

guauNIsUQuUavIU ( Work Instruction )

I_S"IE)\) Huhglayliondans
Emergency Case for GHU-Il Runaway PD-W-4155-002
T-970
1. BM Cut Feed lagl Manual Ua FIC-8301
2. BM Cut Bottom Product Taainns Manual Ja LIC-9701
FO Ua B/V Upstream LV-9701
BM Cut OVHD Product 1agn1s Manual Ua LIC-9721, FIC-9801
4. BM i Total Reflux T-970 lag
41, BM UsUaq Steam AN £-975 Tagins Manual aa FIC-9703
42. BM aq ia: Control USuNtu Reflux 1ag Monitor 9N Reflux Drum
5. FO Select Mode Pump Stand By 10U Manual
6. BM WOOSCUN Stop Air Fins llas Monitor Pressure Tower
T-860
1. BM Manual Solvent FIC-8602
2. BM Manual Steam FIC-8661
3. BM Manual Feed Temp. TIC-8601 Adjust to 99% MV
4. BM Cut Feed FIC-8601
FO Ua B/V Feed to T-860 lla: Line up B/V U TK-1500
5. BM Set Solvent Temp. TIC-8605 = 120°C
6. BM Cut OVHD Product LIC-8641, FIC-8663
7. BM Cut Reflux FIC-8623 100 Level Low
FO rnNs Stop P-860A/B
BM Run Circulation NFM Heating Up llac Control BOTTOM temp 160 - 163 °C
9. BM Control Level T-860 lag FIC-8701
T-870
1. BM Switch Benzene Product to Off Spec Drum
2. BM Cut OVHD Product LIC-8721
3. BM i Total Reflux T-870 lag
3.1. BM aa Steam A E-875 Tag Manual aq FIC-8703
3.2. BM Control Reflux Flow FIC-8702
4. BM Run P-876A/B Circulation NFM to T-860 lla: Control BOTTOM Temp 190- 200 °C
5. BM Control Level T-870 lag FIC-8602
T-980
1. BM Manual Solvent FIC-9802
2. BM Manual Steam FIC-9861
3. BM Manual Feed Temp TIC-9801 Adjust to 99% MV




USUN stgovlolawudonna

guauNIsUQuUavIU ( Work Instruction )

I_S"IE)\) Huhglayliondans
Emergency Case for GHU-Il Runaway PD-W-4155-002
4. BM Cut Feed FIC-9801
FO Ua B/V Feed to T-980 l1a: Line up B/V U TK-1500
5. BM Set Solvent Temp. TIC-9805 = 140°C
6. BM Cut OVHD Product LIC-9841
7. BM Cut Reflux FIC-9823 1D Level Low
FO rNNs Stop P-980A/B
BM Run Circulation NFM Heating Up 11a: Control BOTTOM temp 180 - 190 °C
9. BM Control Level T-980 lag FIC-9901
T-990
1. BM Switch Toluene Product to Off Spec Drum
2. BM Cut OVHD Product LIC-9921
3. BM M Total Reflux T-990 Qg
3.1. BM aa Steam ﬁlllﬁ E-995 lag Manual aa FIC-9903
3.2. BM Control Reflux Flow FIC-9902
4. BM Run P-996A/B Circulation NFM to T-980 lla: Control BOTTOM temp 190 - 200 °C
BM Control Level T-990 lagl FIC-9802
HUNEIHQ)

61 Pressure A T-810 aqav3oge THriimsdo N 1779A D-810 IWoSNuN Pressure THgonin
USSENMA

Monitor Bed Temp. Reactor Ha0o1N Stop P-801A/B, C-845A/B

159 BM Cold Section I00RgQT30IU H,

Pump (A Standby 08 THIJN Mode Manual &ni3uU P-870A/B, P-990A/B



USUN stgovlolawudonna

JgucuUNIsUQUAaVIU ( Work Instruction )

ISov

Emergency Case for GHU-Il Runaway

Huhgiavlonans
PD-W-4155-001

538URQUAvIULNASIIU NSTU GHU-II Temp Runaway

System Effect Action Action By Remark

APC - - Change all to "Stand by" Mode BM1,2

R-800 -No - Maintain Condition BM1

T-810 -No - Maintain Condition BM1

T-820 -No - Maintain Condition BM1
- Switch C6+ BOTTOM to Off Spec Line FO1

R-840 -Temp HH - DOL'JU Emergency Shut Down HA-8411 BM1 - Feed Cut llas XV-8441 9:1UQ De-pressure 90N Flare
- Manual TIC-8444 50 %MV BM1 - Jovru Temp. Outlet E-840 HH. TAHH-8437A/B/C
- Close B/V H, to D-845 FO1
- Cut Product Reactor 108 Manual Ua FIC-8441 BM!T - 1fU Level Liquid T30Uovriu Vapor H, TUA T-850
- Close Ball Valve Main Burner FO1
- Connect MN to Suction C-845A/B FO1
- Stop DMDS Z-840-P1/2 lla: Confirm Drain KO Pot FO1
- Ua Switch C-845 Stop lla: Reset C-845A/B Trip BM!1 - Wo Latch FV-8444 11a: XV-8452 nou
- Close FV-8444 BM1
- Ja MN 10 C-845 FO1
- [Ja FV-8442 Continue Purge, Cool Down Bed Temp 20N BM1
Flare

T-850 - Loss Feed | - Cut Feed lag Manual Ua FIC-8441 BM1
- Cut BOTTOM Product Tag Manual Ja FIC-8502 BM1 - 1AUSNL Level 37U Tower
- aa Steam to E-855 JQ8NSHE Clobe Valve FO1 - Monitor Pressure U Tower
- WU Level LIC-8503 Steam Condensate U E-855 BM1




USUN stgovlolawudonna

JgucuUNIsUQUAaVIU ( Work Instruction )

ISov

Emergency Case for GHU-Il Runaway

Huhgiavlonans
PD-W-4155-001

System Effect Action Action By Remark

T-830 - Loss Feed - Cut Feed lag Manual Ua FIC-8502 BM1
- aa Steam a8 Manual FIC-8303 BM1 - SNV Temp Wo Run Total Reflux
- Cut BOTTOM Product lag) Manual Ua FIC-8301 BM1 - 1AU Level [38HSU Run Total Reflux
- Cut OVHD Product 1ag Manual Ua FIC-8601 BM?2 - 1AU Level [38HSU Run Total Reflux
- aa Reflux 1ag Manual FIC-8304 BM1 - SNUN Flow WO Run Total Reflux

T-860 - Loss Feed - Manual FIC-8602 Flow NFM BM2
- Cut Feed 108 Manual Ua FIC-8601 BM?2
- Cut Steam 108 Manual U FIC-8661, FIC-8662 BM?2
- Manual TIC-8601 Adjust to 99% MV BM2 - Jovru E-862 138H1E91INNNS Preheat 100voNNTUD Feed
- Set TIC-8605 =120 °C BM2 - v Temp Extraction Zone IWo Restart
- Cut Reflux Tag Manual Ja FIC-8623 BM?2 - C6 Non Aromatics IJIJA D-860
- Cut OVHD Product lag Manual Ua LIC-8641/ FIC-8663 BM2 - SN level D-860
- Run Circulation NFM Flow ~ 60 T/h BM2 - G0 Temp Extraction Zone, System o Restart
- Control Level T-860 By FIC-8701 BM2
- Stop P-860A/B FO2 - U Level D-860 Low
- Close B/V Feed to T-860 lla: Line up B/V U TK-1500 FO2

T-870 - Loss Feed - Switch Benzene Product to Off Spec Drum BM2
- Cut Steam lag Manual Ua FIC-8703 BM2
- Cut OVHD Product lag Manual Ua LIC-8721 BM2 - SNV level D-870
- Cut Reflux Flow 1ag Manual Ua FIC-8702 BM2 - Monitor Level D-870
- Run P-876 Circulation NFM to T-860 ~ 60 T/h BM2 - G0 Temp NFM system IWo Restart, Run Total Reflux
- Control Level T-870 By FIC-8602 BM2




USUN stgovlolawudonna

JgucuUNIsUQUAaVIU ( Work Instruction )

ISov

Emergency Case for GHU-Il Runaway

Huhgiavlonans
PD-W-4155-001

System Effect Action Action By Remark

T-970 - Loss Feed - Cut Feed lag Manual Ua FIC-8301 BM1
- Cut OVHD Product lagl Manual Ua FIC-9801 BM?2 - 1AU Level [38HSU Run Total Reflux
- Cut Steam 108 Manual Ja FIC-9703 BMT
- Cut Reflux lag Manual Ua FIC-9704 BM1
- Cut BOTTOM Product Tag Manual Ua LIC-9701 BM1 - 1AU Level [38HSU Run Total Reflux
- Close B/V C8+ ﬁ Outlet E-976 FO1

T-980 - Loss Feed | - Manual FIC-9802 Flow NFM BM2
- Cut Feed 108 Manual Ua FIC-9801 BM?2
- Cut Steam lag Manual Ua FIC-9861, FIC-9862, FIC-9863 BM2
- Manual TIC-9807 Adjust to 99% MV BM2 - Jovru E-982 13gH181NNS Preheat 100vo1NTUD Feed
- Set TIC-9805 =140 °C BM2
- Cut OVHD Product lag Manual Ua LIC-9841 BM2 - SN Level D-980
- Cut Reflux 1ag Manual Ja FIC-9823 BM2 - Monitor Level D-980
- Run Circulation NFM ~ 45 t/h BM2 - @V Temp Extraction Zone, System Wo Restart
- Control Level T-980 By FIC-9901 BM2
- Stop P-980A/B FO2 - 100 Level D-980 Low
- Close B/V Feed to T-980 lla: Line up B/V 1J TK-1500 FO2

T-990 - Loss Feed | - Switch Toluene Product to Off Spec Drum BM2
- Cut Steam 108 Manual Ua FIC-9903 BM?2
- Cut OVHD Product 1ag Manual Ua LIC-9921 BM?2 - SNWN level D-990
- Cut Reflux Flow lag Manual Ja FIC-9902 BM2 - Monitor Level D-990
- Run P-996 Circulation NFM to T-980 ~ 45 t/h BM2 - @ Temp NFM system Wi Restart, Run Total Reflux




USUN stgovlolawudonna

ISov

JgucuUNIsUQUAaVIU ( Work Instruction )

Emergency Case for GHU-Il Runaway

Huhgiavlonans

PD-W-4155-001
System Effect Action Action By Remark
- Control Level T-990 By FIC-9802 BM2
BZ, TL Product - Stop Send Out BM2 - Confirm BM UT
All Pump - Standby Pump K101 Mode Manual FO1,2
9. 5|HSW:Hwans:nunsrﬁﬁudwmuau ( Deviation Analysis )
Safe Operating Limits waduitiov guadulfunmsinily Safeguard (IPL)
(Consequence) (Steps of corrective action)

910V ( Reference )

N/A

on
ans

10.1



AMANUIN V-110

FEUUUINITIANITAINUADANBNITZUIUNITNES

(Process Safety Management System : PSM)
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Solution Guide :

> Need to strongly OD to comply
procedure ex. MoC step , PSSR,
SWP

» Review PSSR system for
effective report and Punch follow
up

» Summary IA PHA issue update
to for PHA Leader for revisit
revalidation remaining block
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Production: Section Manager

Rle: e Responslbility
1.PSl Leader Review and suppert PSMC/CIM/CMM and document system
2.PStmermber
PHA 1. PHA leader 1. Lead PHA Tunnsril Management of Change H30 Re-validation base line PHA study report
2. PHA member 2. Follow up PHA recommendation s Baseline PHA studied report TRUNASEI0UN1SIAIAS
LOTE 1. aspdapumsh 1 UWUSCULNASTIL LOTO
Devlation 2 oAt TdtoAubgar LOTO nnado
2. LOTO leader 3. Saengunsainiseh LOTO Hiuwdne
LB 1. asvvaduTISH 1. UHUSanuUIessIU LB
Deviatlon 2 BoasuidTddbaudounii LB nnad
2. LB teader 3. FJarqunsainise LB Tfuwine
CSE CSE work permlt 1. JGOTOLLNOSTIL CSE
requestor 2, durasuiidldieduiiGaiurasgiu v CSE
PTW work permit requestor 1. JUBGILLNASDIU FTW procedure
zaoiESuTRRTd oAU FysWATAMUILAASI Y PTW Std,
HW work permit requester 1. JH0Sonuunasgiu HW procedure
2. dwasulddidOediudysulilionuanasgiu Hot work Std.
WAH Permit Approver fortow | 1. UssilusiGaudhiluienTafo:daviRGnisimiuuuiigo
risk work 2. fnua3Ensasseasunsduduveuliuluamrass it
3. doviiuToegsiivTlaUfddrmugndosaiunasgu
4. Soltoanmiadoumsrimu indoviia/qunsaifinun:ay wisurfobnisAnausuf
IHEOWD
5. 0uuagRldousauiuguotuuiumsdwatuliasiintuduosieatuanoiunis
Uporiunisansnige
MOC Originator 1. Encourage Originater In Sect. to follow Mot procedure
2. Consider to apprave MoC Issue
3. Dizlogue with originator when MoC Issue
4, Select team member to participate as MoC working team
PSSR Facllity Owner ‘TReglster PSSR Number
25et up PSSR team
3.Execute PSSA audit (Plan and lead team)
4. Surnmarize and report PSSR result to Fac Owner
5. Verify completion of punch A clase
&, Prepare PSSR report closing
n =l Leader it Leader (SME)
» Line manager Form team, Find tha root cause, Recommend CAPA, Complete N report.
Member Il Member
Gather Information (Physlcal, Human, System), Support data
Reporter
Report accldent & Near miss in Il software
AUDIT + Auditee 1. Zaasriud iniunns AUDIT nnadiundaeviuSunsiy
o Leader 2 FHmsatvagunaSoeSaunSwennsiunis AUDIT
3. AncunistowiundluaInwauavnis AUDIT zavHUbER U
EPR Emergency Manager LaduayuidifianisUs:amnuiias:nim Mutual Aid Commander (MCH 13U Scene
Commander (CC) Process isolation Leader (PIL)
2d03ulousimAnargnidus:dudick Taarhnisugnuiu On-Scene Commander (0C) Az
Mutual Ald Cormmander (MC)
3.doaulolunisdstmAon@nma:sniiu
MIQA Cperation Leader Moduls 3
1. Approve Project Proposal
2. Support Information (included PSSR)
3. Asslgn Member {assign PSSR leader )
4_Support for st Analyze and G atlon Pfan (assign PSSR
leader)
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Elemiént

“Responsibility .

P50

1. PSE Leader
2.PSt Member
3.user

1. Evaluate PSMC/CIM/CMM
2. fievlew documents and update documents

1. PHA leader
2 PHA member

1. Support PHA Leader in each step of PHA study
2. Ce ate final PHA rec 3. of each blkxtk to related person ex, ;(Shift
Supervisors, Unit Supervisor, All level operatars)

LoTO

LOTO work permit
requestor

1. Dabbusgauiunisri LOTO Tu SWP monthly audit program
2. doasuTHRTo AU UITInWLINSZIU LOTO procedure

e

LB work permit requestor

1 Dabusauiunisr LB Tu SWP monthty audit program
2 FoeBuTHig IdF AL FusNR0T0WLNASSIU LB procedure

{SE wark permit
requestar

. BAsusaulumsrii ¢sE T SWP monthily audit program
2 dorSuTARTdToAu s U RO WNASI CSE procedure

PTW

work permit requestor

1. UGNy Permit to work pracedure
2bdoussulunisd SWP menthly andlt
doaulididioAuiys U FETawnasae Permit to work procedure

Hw

work permit requester

1. UfjJ%ienu Hot work procedure
2 {idbugaulunisrilums sSWP monthly audit
3AviEEUTRgIAToAUTYsWIIEILINSI U Hot Work procedure

WaH

work permit requestor

1, UssushbaowiludesTofz:doviidmsiwiuuurige

2 hrua3Emsassodoumsdatusiulituilownnasgiudisua

3. dovdulosngssmolduiumvugndovanuniassu

4, Fatddanwnoadoursriw ndzvio/ounsoiimuay wisufetnsAnousud
nRewe

s, funuvagvna:iasusuiudujoaouiumsduasuHosindedunsiematuanislums
Upviunasananige

MOC

Originator

1, Follow MoC precedure
2 Coordinate team te review MoC issue in working team role
3. Follow up Mol issue { All actlen itern must be cleseout)

% PSSR Leader
2.Member

1.Register PSSA Number

2.5et up PSSR team

3.Execute PSR audit (Plan and lead team)

4, Sumimarize and report PSSR result to Fac, Qwner

5. Verify completion of punch A close

&. Preparg PSSR report closing

7. Join PSSA Audit and summarize punch to PSSA Leader

8. Support PSSR leader

9 Evaluation for PSSR requirement

10. Clear punch A/B

1, Communicate PSSR awdit results and PSSR evaluation resuits to team
12, Prepare required informatlon and Document for PSSR team
13, Provide information during PSSR audit

1. Il Leader
2.1 Member
3.Reporter

Il Leader (SME}

Form team, Find the root cause, Recommend CAPA, Complete 1l report,
Il Member

Gather infermation (Physicat, Human, System), Support data

Reporter

Report aceldent & Near miss In Il software

AUDIT

1 Audites
2.1P Auditor

1. TAussuafunisdudufionssu AUDIT cnoununnthARTASULREHLNE U Auditor HED
Auditee

2. Forfawnmmisuiuds radeeriundioinuacooms AUDIT zaeHLbeou TRGUTUaL
nsauAAi UGS U AUCIT

EPR

Process Isolatlon Team

1Adoya Plant condition USIDRIAIRAIG 18U 200Ut UStntumsEaina nasdoatsiu OC/PIL
ABUSNOUMSUS:BUNANS:AUIZFMUGNAENEIR:NADATUMSINSSUING
2usanownasTiAwEnuwilunsdaranszu {isolate) M OC £ AL WRTRALASHS UM O W
nagnsiirualy
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Responsibillty.

1. Use up to date documents
21, Feedback and Inform PS5l feader in case of document Is not up to date,

PHA member (adhoc)

1, Provide Informatlon about hazard, risk in working area to PHA study team
2 Attend [n: PHA study If PHA leader request

3. Target group for Interview in step HE

4, Target group for PHA result ¢communleation

LOTO

Reglstration Offlcer

1. $1) Register LOTO Box
2 UJ80wuinsgu LOTO procedure

B3

Reglstration Gfflcer

1. $U Reglster LOTO Box
2, UAUTOIWLI0ST W LOTO procedure

Registratlon Officer

1. §u Register Confined space work permit
2. JAUionuLNosINU CSE procedure

Registratlon Officer

1. 8U Register wark permit
2UROTIMULIASI U PTW procedure

1. Reglstratlon Officer
2. work permit requestor

1. $U Reglster work permit
2, UAUTIOIWUIOSSIU Hot Work procedure

WAH

Implementer

1. dovgSEnisriwiunazmstowruduosisuaveugAiHuaBIU tob Safaty Analysis
na: Working at Helght Certificate
2 SipseRanwmsai/msnsarivluidasaiomasUsaiuidoongooulddondam

MOC

Implementer

Aware when changed by Non- Replacement in kind and call for MoC issue

1. Area Owner
2. PSSR Auditee

1 Clear punch A/8

2. Acknowledge PSSR result (Report status, Punch A/B)

3. Prepare required information and Docurnent for PSSR team
4. Provide Information during PSSR audit

1. Member
2. Reporter

It Membar

Gather Information (Physlcal, Human, System}, Support data
Reporter

Report accident & Near miss in |l software

AUDIT

Auditea

1. WAsugoubafumsdubufianssu AUDIT enuAldEunsyHLNE
2 duaupnsnw nasthiaswsinbalunisuiudse ia:daviundlusnkavavnis AUDIT
wovHueaew Bi0uTumunsaunaniiinuaBlus:uu auoim

EPR

Process Isolation Team

1.iidoya Plant conditian USIRUAINMHG 1du amu: UStnnunisSsTia ia:doa1siu oc
Wouswnaunmsussumansznurae suanaynesasnadafunisitissSume
2s:mAdeordomganiumeluiseotu /msdsmadaodiusdusoTusunsoms
UsimAdizosmAnmomaniiu

MIQA

N/A

Wiodule 4

1, 728 Support JayainB Operation #1HSU Create Critical Tasks Procedure

Module &

1. Conduct Job executfon / Last Chance Inspection

Modula 8

1. asyEauIURULdauwsuTR A LAUTHAUNY Operation (ATO)

2. Prepare te Start up

Module 9

1o usar Taaam)aqaﬁehﬁmm‘u functlional fallure mode, falfure conseguence
{on process safety or uptime) and fallure start time
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Element-

Production: Field Operation

“Responiibility

Pl

User

1. Use up to date document
2. Feedback and inform PSI leader in case of document Is not up to date,

PHA

PHA member (Adhoc)

1. Provide information about hazard, risk In working area to PHA study team
2, Target group for interview In step FT, F5. HF
3. Target group for PHA result communication

LOTO

RUftavIu LOTO

WATEaWLasSIN LOTO procedurefsu Isolate / draln /purge ONU LOTQ requestor
WoRSISNLAasnsAIIUUaDOAE IS diafogue 15U LOTO requester HaLMINTS
i

2 N56S39a0Y conditlon JOVSHUUAHIOWIAAVHANISO5303UTU LOYO form
3, 10 conditlon Ty wdarfwualiide LOTO requestor IMDADN DV from

LB

Aufidcou LB

1UAJACNULNOSTU LB procedure,dU Isclate / drain /purge 04 LB requestor INa:
WISULNASMISATWUAIE 1a:19MS dialogue MU LB requestor Bourin1sriteiu
2, hM5052239U condition UoVS:UUAHGTUIGRADHAMSOSIoaouTU LS form

3, W0 condition ThilluTuenudarimualinde LB requestor iWo0oN OV From

1.On filed Approver
2. work permit requestor
3Gas tester

AWATBILLNAsTU CSE procedure s WO 1SIAMKUALAASN SAIUUADARE 1atr
15 diatogue U work penmit requestor AourhmMsoudEntEIu
2 N5 check gas At unEsavHaMsasIoaaulu Work permit

1.0n flled Approver
2. work permit requestor

UNIRIAULAASIIL PTW procedure iy @1senriHucuIGsmisaulasani iasri
1S dialogue 1 work permit requestor FoUrMSoYIGARI U

Z

1.0n filed Approver
2 work permit requestor

LWATEILUNISEII HW procedure U Wonstiuuamasnisaaudasarie nasrf
ms dialogue rTU work permit requester fourhinsau@iriou
2 rhims check gas ArdiunaaonanisasIoaauly Work permit

Implementer

1. dovsEmswunamisdaviusunsiauoovumuRiirual3iu Job Safety Analysis
N2 Working at Height Certificate
2 Jrsrianwmsnimsnsiifkivasofoiasubuidiovngarulddoedong

MeC

Implementer

Aware when changed by Non- Replacement; Il kind and call for MaC Issue

P35R

1, Area Owner
2. PSSR Auditee

1. Clear punch A/B

2. Acknowledge PSSR result (Report status, Punch A/B)

3. Prepare required informatlon and Document for PSSR team
4, Provide infermation during PSSR audit

1 I Member
2 Reporter

11 Membaer

Gather Information (Physical, Human, System), Support data
Reporter

Report aceldent & Near miss In It software

AUDIT

Auditee

1A dauboTunsaNGURINSSY AUDIT auATaSUUoURINY
Fudunusn ratinwsudolunsuiutse saviniTyanHauawnis AUDIT
wavkuzpew MuTtawnsounaiiuaB3lusuu AUDIT

PR

Emergency Response
Team

1ifwuinggniBuliihmside Us daeiun
2nseitiguiaiiuiimntsindouiara:uguwenualnuinauiidasano
assSumaiiovdulargouiaminutzan Hu wEbvdumBvbato Wabeuge system, Fixed
water manitor (CuGU

4. nstigndoouosin oc T IGURTUE vatve Adoums lolation oxdoerinmisidyaduiwao
ISCBA dourhssSumgnnase

MIQA

N/A

Madule 6

1. Conduct Job executlen / Last Chance Inspectlon

Medule 7

1. Conduct PM as plan

Module 8

1. asaoaausuUYIaLWEsUR DA URUTARUMY Cperation (RTO)
2. Prepare to Start up
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1. Provide support infarmaticn for use In PSI
2. Inform PS1 leader In case of PSI document Is not up to date.
3. PSI User
4. 1dentify PSMC
PHA 1. Full or adhoc member | 1, Provide support Infarmatlen for use In PHA study ex, SIL, Equipment /
far PHA study Instrument 7 Civil Deslgn, PM interval, etc.
2, PHA Recommendation | 2. Pravide and (dentify hazards related to past performance of equipment,
Doer Instrument, PM record, and eguipment trouble shooting.
3. Document PHA report
LOTD Work owner 1. UAUAMULNASTIU LOTO procedure 13U #sONSoriHUALRASTISAYIL
danarTe na:inis dialogue fU Area owner AUt LUARGTOW
LE Work owner LUGTEGULIGSEIULE procedure ifu AMSOUATATRUALSNASAY L
taoare iaxfins dialogue MuArea owner riouUATTO AN WL
CSE ‘Work permit requestor 1, UBUBIOIULNGS3U CSE procedure 13U WaNSILTHLOLKASMNSADIUJAa0TE
{Entry Supervisor) na:riIN7S dlalogue FU work permit requestor ﬁau:hmsaqﬂﬁﬁnﬁw‘m
PTW ‘Work penmit requestor 1 UNUBIMULNOSEIU PTW procadure 13U WoISILOAHUALAASNISAIIY
Uaoarfe nazrinis dialogue 11U work permit requestar
HwW ‘Work permit requestor 1. Uf ¥ LN eiSg iU Kot work procedure iBU WOISIUNTIRUUKISNISAI L
UanarTe sazri1nis dlalogue fu work permit requestor fiauriimsoydanta
Ral]
2, SWP audlt > Safety -
WaH Work permit requestor | 1. dovisEnisthoiurammisioofuSunssrououeuArikuaTai Job Safety
Analysiz 1= Working at Helght Certificate
2. 3ps v wnIsKi/msnsiAliUasafba:UssDudavrgavuiddon
v
MOC 1, Originator 1, Follow Mol: procedura
2. MoC warking team 2. Coardinate team to review MoC ksue In working team role
3. Follow up MoC Issue { All action item must be closeout)
PSSR 1. PSSR Leader » Register PSSR Number
2. PSSA Team Member + Set up PSSR team
3, PSSR Auditee » Execute PSSR audit (Plan and lead team)
+ Summarize and report PSSR result to Fac, Owner
# Verify completion of punch Aclose
+ Prepare PSSR report closing
1] 1.1l Member Il Member
2. Reparter Gather Information (Pryslcal, Huenan, Systern), Support data
Reporter
Report aceldent & Near miss In Il software
AUDIT 1. Auditee 1. Tinrwsimiia adau nazdrusundvazaanlunisasiedicm
2.1P Auditor 2. fisnuasEmsmiloa:daviufunsiiitinnsassawudeunwson
3.nslibu 1P Auditer davdulumisasadomumiiu muaaumssudunis
elfenasdaoiutogwon finding fiRadufurizeouRTdsuvauneason
ooy easFarns o
EPR Mutual ald coordinator 137arf MC Standby Area
{MC2} 2. Uszammnu Surfuaduagy DINKUEUMETUIASTISUHN U SoWEIUa
SR
3, Ussauwwriy mc Jumssunasderividaduagye
4. Soypeailiugdunmoinaduayy nsaiypanshiigowolimnistovad
MC oy
MIQA MNT Expert. Module 3
1. Suppart the information of malntenance witness items including in QA plan.
2. support SME inspector for review 2.1 supplier Inspection organization, 2.2
inspection and testing specificatlon, 2.3 Inspection level nad inspector selection
for special equipment, i reguired.
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REPCO: Technician
User User
N/A Understand Risk and Hazard at workplace
L0TO Work owner 1. UASdamnosyu LOTO procedure 13U WostuariHuUaLMasmsAIIL
Uaoaie razrfims dialogue it Area owner AouUf0TWAKI W
18 Work owner 1. UAGTaIWLNasIU LB procedure 181 W SOUERMIMUALASMMSAI L
Uaaadie a:ims dialogue UArea owner r fouUAUTOWAMEOIL
CSE Work permit 1. UGS uinasam . CSE procedure 15U WoSLNMMUOLNASMSADLUa001T
requestor [Entry tiafIms dislogua MU wark permit requestor daufnsayREIRoIy
Supervlsor)
PrwW Work permit 1 URUEOILNOST W PTW procedure Bt WNStUNTIMUALIGSSAYIL
requestor dapafiel iaztiims dizlogue fu work permit requestor
W work permit requester | 1 USUTIOIULNOSTIU Hot work procedure 13U WoNStUITTRUOUAASNISAIAL
Uaaarie Iazeinns dialogue 11U work permit requester AoURIMSoYdaRKh
ViU
2 SWP audit —> Safety
waH Wark permit 1. doe$IEmsrimiunamsiaonuuossuaon o wAmHuoBU lob Safety
requestor Analysis ra= Working at Height Certificate
2 SirseHanwhmsti/ansnssialiuaoadosasUssDuitdoonseonulddse
e
MOC ‘Work owner Aware when changed by Non- Replacement in kind and call for Mof Issue
PSSR PSSR Audites . Prepare required Information and Document for PSSR team
2. Provide Information during PSSR audlt
] 1.H Member 1 Membar
2 Reporter Gather Infermation (Physical. Buman, System), Suppart data
Reporter
Report accldent & Near rafss in H software
AuDIT Auditee 1. TiAusauda Whsat nasdunessvd:aaniunisasiadoonu
2 fimvasEmsmdfora:UoviulunstintnTsasowudounwsow
EPR Mutual ald coordinator | 15080 MC Standby Area
WC2) 2, Uszanuonu Suriuaduayt DinHusenunielunaznisusn (5U soweIu1a
STAUWSD)
3, Ussauenusty MC TumsTunasdorindinatuagu
4. Soyanaitugsun iidduayu nsiynainskiweowaTirims sovualur
MC Wasdiuayu
MIQa MNT Executor Module &
1.Used Spare part
2Reture Spare part to Maintenace planer
3Job execution / Last Chance Inspection
Module 8
1. Perform Corrective Actlon
2. Document Completion of Corrective Astions
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OH&S: Section Manager (Operation)

© Responsibility -

PSi Leader

Provide support Information for use In PS)

NSA

Provide support Information for using in PHA activities

1. asJoaaumisr
Deviation
2.10T0 leader

1. dFGAaLIns ;U LOTS
2. oSyl iddoRudtusari LoTo nnado
3. Jormgunsainisri LOTO Tifiuwinou

LB

1. as3vdounsil
Deviation
2.1E leader

1. UfiAauLnasgu Le
2, doizuiidlddemusnewi e nnado
3. Farmgunsainisrin Le TRfuwiinoau

CSE work permit
requestor

1. UAUTICUAaS g CSE
2. dnasuiie ISR AuTysWiGacIULIOSI U VI CSE

wark permit requestor

1. Follow PTW procedure
2. encorauge all subordinate to follow PTW 5td,

HwW

work permit requestor

1. Follow KW procedure
2. encorauge all suberdinate to follow HW Std.

WaAH

Permit Approver for
lowr risk work

1. Usz0uidanusiBuienTaRo:dosMOmsAouuunige

2 HuaIEMsassvaaunsdutreiRitiuiienuoasguriinee

3. dovtiutoiudgsnalduitvugndasauuiassu

4, Fardanwnadoumsimiu mdavba/quasoifisuan wiaufodms
Rnausuf@eows

5. iususad A ddusufuguiitvufumsauasiuiiossHintodunsianas
mmnlumslioviunisansinfige

MOT

Approver

1. Encourage Originator In Sect. ko follow MoC procedure

2. Consider to approve MoC Issue

3. Dialouge with originater when MoC lssue

4, Select team member to pariticipate as Mo working team

P35R

1, PSSR Leader
2. PSSR Member

PSSR Leader

1.Register PSSR Number

2.5et up PSSR team

3.Execute PSSA audit {Plan and lead team)

4. Summarize and report PSSR result to Fac. Owner

5. Verify completion of punch A close

6, Prepare PSSR report closing

PSSR Auditar

1. Join PSSR Audit and summarize punch to PSSR Leader
2. Suppot PSSR leader

PSSR Audltes

1. Prepare required informatlon and Document for PSSA team
2. Provide Informatlon during PSSR audit

1. i Leader
21 Member
3. Reporter

11 Leader (SME)

Form team, Find the root cause, Regcommend CAPA, Complete Il report,
Il Member

Gather Information (Physical, Hurman, Systern). Support data

Raporter

Report accident & Near miss In 3 software

AUDIT

1. Auditee
2. 1P auditer

1. Tinowsudo Whsiu nadwenua:aniumsasidaans

2. fmuasgmsmilma:Uoviliunsddnisossowudaunwsan

3. nseliu 1 Auvditor dovdutumsnsasdamumelu navasyunisdidunis
rTunaztaviutm o fnding AifaBuiurmizeouTdsusaumunalioso
doay nasSais e

EPR

Planning Section chief

1szauvIuIRs I LTYaNMY EM rvoUsznaumsdoauliumsammnus=iu
1)

2omHuTunsisSumaieduRagnsiansSoassnswe1ns
3UsaliHanssnuduFeIDOZDUIRARUBLISIUTSIUTUNY Safety Offlcer
/Environment Office
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OH&S: Engineer

Element . sponsibility- .
Pl - 1. User and [nfarm Pl leader in case of PSI document is not up to date
2 identify PSMC
PHA ladhoc member for PHA Adhoc member for PHA study (step HI, FT,F$,HF} , Document PHA repart
study
LOTO SWP auditor 1. UGOTaNULNGSEIU LOTO procedure 13U Wa1sundarHuaLInSNIsAIL
Uaooiio ra:dinas dialogue MULOTO requestor fouUfidio R0y
2. SWP audit —> Safety
LB SWP auditor 1, URUSanunaisgnu LB procedure 15U WS IUWon HUALMGSMSAIY
Jaoaria ia:riinas dialegue MULOTO requestor HoUUAUEvLAHTRIU
2. SWP audit —> Safety
CSE 1. Work permit requestor | 1. Uf0TI0N0UNAS21U CSE procedure RU H1SLNRKUOLKISNISAIIL
(Entry Supervisor) Uazare 1a:rin1s dialogue U work permit requestor HourasoyUaRHt
2. Co-slgn Permit Vil
approver—> Safety 2, SWP audit — Safaty
3. CSE Tralner
PTW 1 Work germit requestor | 1. UA0TIMUUNASI U PTW procedure U WoNstUiHUOIIASINSAYIY
2. Co-slgn Permilt Jaoauty nasriinas dialogue ITU work permit requestor n'aurhmsaqﬂ'c‘iﬂnd-l
approver—> Safety Wil
3. PTW Tealner 2. SWP audit > Safety
HW 1, Work permit requestor | 1. UFUT0NULNOSEIU Hot work procedure 18U W SN HLGLNOSASRATY
2. Co-slgn Permit Uanoui nizerfms diatogue 1L work permit requestor HourbimisayadHly
approver-» Safety vy
1HW Tralner 2. SWP audit —> Safety
WAH 1. Wark permit requestor | 1. clovd3EmsriwiumanstooiEsuasuoo e mHucT3id Job Safety
2. Co-sign Permit Analysis 18 Warking at Height Certificate
approver—> Safety for 2, Iasdanwnsimsns:ivacafmaUsauirdovsganulddon
high risk job aon
3. W8H Trainer
MOC #oC Originator . Follow Mol procedure
2. Coordinate team to review MoC 1ssue in working team role
3. Folfow up Mol Issue  All action item must be clesecut)
PSSR 1. PSSH Leader PSSR Team Member
2. PSSR Member 1. Joln PSSR Audit and summarize punch to PSSR Leader
2. Support PSSR leader
PSSR Audites
1. Prepare required information and Decument far PSSR team
2, Provide Information during PSSR audit
n 1. LSME U SME
2. Member 1. Track monthly averdue in CA/PA and Incident Investigation
3. Reporter 2. Documnent the Incident
3, Provide the training
4, Follow up [l Process on Hme
5. Facilitate Il comply company precedure
I Member
Gather informatlen (Physical, Human, Systern), Support data
Reporter
Report accident & Near miss In |l software
AUDIT 1. Audltee 1. IRAzwsHLda i R ulerWEaIRuMS0sIRdoN L
2. 1P auditor 2. dmuasEmsstlmasdoodufunsaiiimsnsovwudaunwson
3. ascihiliu 1P Auditor davduliumsasedoniumeTu naudaaumsandunis
nifuna:daeriudogmiune finding AifinduunuseouiTdsusaunnati
asoatioany nasSarfisaenon
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. Resporisikili
User User
N/A NFA
SWP auditor 1. U0REI0LISIIL LOTO procedure U WaNSIUaMHUONOSMSAZIL
Vaaai nasrfins dislogue FULOTS requester HatUGTRURHGWIL
2. SWP audit —> Safety
-] SWP auditor 1, 1HjUBCNULNASIIU LB procedure B0 #01S00Saf 1MUAUIOSHISAIW
Uanart nasriims dislogue MULOTO requester Moyt utmided o
2. SWP audit —> Safety
CSE 1, Work permit 3, UAUBULNASIU CSE pracedure 38U Wosanisuamasaisasudaoorio
requestor {Entry raxrhms dialogue AL werk permit requestor AU N soRUARMGTIL
Supervisorn) 2, SWP audit ~> Safety
2 Co-slgn Permit
approver—> Safety
PTW 1. Work permit 1, UAUBONULNGSTIU PTW procedure Rt B 1SOLNMKLOLNASTISAZIL
requestor Uazaif nacriinis dialogue U work permit requestor Rour N saWITAR
2 Corslgn Permit viu
approver—> Safety 2. SWP audit —-> Safety
HW 1 waork permit 1. UBGB0WILNOSEIU Hot work procedure U WoNSILAMHUALRASAISAIY
requestor Uaaauik naerianas dialogue il work permit requestor dournasayanit
2, Co-sign Permi} il
approver—> Safety 2. SWP audit —> Safety
WAH . Work permit 1. dou§IEmsimnuta:MsTovMAIOSIBuRMIUMUATIHUOT3TU Job Safety
requestor Analysls l1a: Working at Height Certificate
2 Corsign Permit 2, Bsefiamwnsni/msnszidliilapaneamsaiuidavnganulddaa
approver—> Safety for | doiow
bigh risk Job
MOC N/A Aware when changed by Nona- Replacement in kind and call for MaC issue
PSSR PSR Auditee 1. Prepare required Information and Document for PSSR team
2, Provide Infarmation during PSSR audit
[} 1001 Member [l Membar
1t. Reporier Gather information (Physical, Human, System), Support data
Raportier
Report accident & Near miss In [l software
AUDIT Auditee 1. Tiroussuba Whsaw rasdiusendwa:asnfunsasoofiaenu
2, fruasEmsiilasdaoiiunsdiinisassowudiaunwson
EPR Emergency Response 1AUNSRiKggMISudINnTe Emergency center BOANUL=Z0INGTISOTIAT
Team wansmuiiias
2 sdzLmenuna Aus sdodEmeduraiusnisgnisnidaioanundeaart
Uaaarie
3AliuAYUEsUS=A AR External fire brigade team Tunsedildnnsdamndo
nfiuneuan
2 a0UauUN1SIEISIoAYINEERENBHARNMSSUNCRNITUTdAY
MIQA Executor Module 7
1. Perform Predictive Action
2. Decument Completion of Predictlve Actlon

SCG CONFIDENTIAL
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Environment: Department Manager

e

- Responsibliity *

P51

1, Project sponsar

2. Approver

1, Suppart manpower for PSE activity
2. Approve documents.

PHA

INSA

Provide suppart infermation for PHA activities

[Eatjel]

nuRRUMISM
Deviation

1. dzetutoiwidanldomsuljudauiassnu LOTC

2 rivmss Dialouge U LOTO requester funscifiTuawnsnid LoTo Td ida
wonstunasnmsdiuanutasaisraudods wod. ayld

3. Encourage all subordinate to fellow LOTO procedure

e

nursunish
Deviation

1. fizodula3wIEmTADNMsUAUaEULGST U LB

2 rhms Dialouge (U L requestor kuinstifi anunsar L8 Td idoworson
rrrsnisdnswlasaiatioudoly wow, oy

3. Encourage all subordinate to folllow LB procedure

C3E

Permit Approver for
Confined space wark

1. dovduTa3WEENTATNISUGUAMLLNCSI L SWP std.

2. AsaNoufdoiu Confined space

3. 7iMs Dialouge IRy work permiy requestom‘v'aﬁmsmw‘nusmsd'\un:nu
Janargriguaulil work permit

4, A0S FAUTEWHTB0LLNNSEU DU CSE

FTW

Permit Approver for
High risk work

1. daviufadrusanTdnmsufusicnuunassiu SWe std,

2. Consider to Approveapprove WUATAZWIZgEINNUSHNN Work

3. Dialouge with work permit requestor and decide safety regulation before
approve

4, Encourage all subordinate to folllow PTW procadure

Permlt Approver for
High risk work

1. dovlubIwIdnIdinsULdCILLIASIIL SWP std.

2. Consider to Apprave Approve WLATAXIZYFURNUSINN Work

3. Diatouge with work permit requestor and decide safety regulation before
approve

4. Encourage all subordinate to follow HW precedure

WAH

Permit Approver for
High 7lsk work

1. UssDusBAnwibuesToria:doviiimsimuuize

2, dinuasEnisassvaounmsdiueiitiulonuuasgiudtueg

3. doviiufoshdgsmaTdufionugndovouenosgiu

4, Jaldanwizadoumsdwiu 1ndashosgunsnifinuizay wiouitins
Anousufifeawa

5. ffunuvadhea:deusuiuguijitmuiumsdoasuidosrinfodunsianas
iarrplumsieeiunisanainige

MOC

Approver

1, Encourage Qriginator In Dept. to follow MaC procedure
2, Conslder to approve MoC Issue
3. Dislouge with originator when MoC Issue

PSSR

PSSR Member

PSSR Team Member

1. Jeln PSSR Audit and summarize punch to PSSR Leader

2. Support P5SA leader

PSSR Auditee

1. Prepare required informatlon and Document for PSSR team
2. Provide informatlon during PSSR audit

1. 1l Leader(ll SME)
2. Une Manager
3.1 member

1l Lesder

Farm team, Find the root cause, Recommend CAPA, Complete Il report.
Line Manager

% Ralse incident in Il Software

2.5et up team & Drive investigation

3.00 Why Tree, find root cause

4.5uggest and implement CA/PA

5.0n time dellvery Il Process & Follow up CA/PA

B.5hare Inckient In Ene organization

1l Member

Gather Informatlon {Physical, Human, System, Support data
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Environment: Officer

R o Responsibility.
User User and inform P&t leader In case of PS) dacument Is not up to date
NSA User .
LOTO Work owner 1. UfUA0IULNaSIW LOTO procedure iU AONSOUNGORHUOEIASIISAIIL
Uanaie nazriims diatogue Ml Area owner HaUUfIRo AR T
L8 Work owner 1 UUTaWLAasgTrLe procedure ifu wWonstundarizHuALNAsNISAIY
Uaoai wazrinis diatogue filArea owner riipuU T uArow
C5E Work permit 1. UG WIS CSE procedure 1 @015t riHUOLNOSMSASWUADOIT
requestar (Entry IS dialogue il work permit requestor HournasaysaRkT
Supervisor)
PTW Work permit 1. UMUAaeunasse PTW procedure L RSTUITIHUALAGSMSAIL
requestor daaarie sazriinis dialogue U work permit requestor
HW Work peemit requestor | 1. USTACTULKISIL Hot work procedure U WS tHUOLNOSRHISAZY
Uassie nazrfiims dialogue il work permit requestor faurnisauEARth
v
2, SWP audit > Safaty
WAH Wark owner 1. UUEauLnasgiu WAH procedure s Wosndarinuowiasmsaug
Uanasd saxriinis dialogue fiu Area owner ROUUUED ARG ]
MOC MoC Working team Aware when changed by Non- Reptacement in kind and call for MoC issue
P33R PSSR Auditee 1. Prepare required Information and Document for PSSR team
2. Provide Information during PSSR audit
Ll 1.1l member 1t Mambar
2. Il reporter Gather informatlon {Physical, Humnan, System), Support data
Reporter
Report accident & Near miss in Il software
AUDIT Auditee 1, Tiaoughutia Khfiu nasdusenonuasaoniumsassstiosu
2. frmuo3gnisntlusa-Uoviulunstiiinisososwudounwsao
EPR Erwlronment Cfficer 1Us=AUrTY EM U507 MOB0aSHANS NUIBHANISSI0SOUR LMK
Fomodou
2avdufidisaona:nsasdonumwatmodsuugusursonuniTdsuHans:ny
MnmemMsnicudsannuovLaRUAIRaDU
3.asavasudoyanaUssiDugmunsnd foonmefufoorurassurnidsu
HANs:NY
4atuayudoyalitls Emergency Manager (EM) Wous:noumsdodutolunis
UstmiAam:gniau -
8 S1EvIUNANSOsIRToR UMW DIDOAoUTH EM nsullustag
QA N/A N/A
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Element |

© o - Responsibility -

PsI

% Project Sponsor
2. PS1 Approver

User arxd inform PS! leader in case of PS) document is not up to date

PHA

N/A,

User

LOTO

nunaunTsria devlation

1. dasJulodusdnldinsUuAciuLnassiu LOTS

2. ¢¥ims Dlalouge AU LOTO requestor TunsiAkimuisor LoTa T wa
Fnsanuasmisdiuarudasauiensudols vod. ouda

3. Encaurage all subordinate to folllow LOTC procedure

1:)

AUnIUNISH deviation

1. dovdulodwidnldinmsdijudiauuiasziuLe

2. FiMs Dlalouge (s LB requestor funscifffuatensory Le T4 Wawsisan
wosnisduarulasafierioude’s wow. aylid@

3. Encotirage all subordinate to folllow LB procedure

Parmit Approver for
Canflned space work

1. doviulouEeN TN sdfurdnunas e SwWP std.

2. W0IsnuNDyUtiotl Confined space

3. ri1s Dialouge U work permit requester@oRIISANLNASNSALATIL
Uapaadauaulitl werk permiy

4. AVFEUTRIATAUTEWIFROWLNASI L v CSE

Permit Approver for
High rlsk work

1. dovihridhuSinTdtinsUudnmunasg e SWe std,

2. Conskler to ApproveApprove u-nuﬁﬂnmw#uuauqnds:mn Work

3, Dlafouge with work permit requestor 2nd decide safety regulation before
approve

4. Enceurage ali subordinate to folllow PTW procedure

Hw

Permlt Approver for
High risk work

1. daviuloduddnddnisuiiudauuinsgau SWR std.

2. Consider to Approve Apprave \)'lui’{ﬂn:‘luh.’-{wa\!qnds:mn Work

3. Dlalouge with work permit requestor and decide safety regulation before
approve

4. Encourage all subordinate to folllow HW procedure

WAH

Permit Approver for
High risk work

1. UssushBaowiriuesicsdovitdmsiwuuuige

2. imuasBnisasavasumsduiuouiidiuonuuasgudrig

3. dovtivlshdgstoTdungtougndevownosgiu

4, SotHanwinodoumsdwu ndasho/qunsaiinun:au wiatdodms
AnousuiimEowo

5. iluvashuadzbusautuduraouiumsdoaiuliosHin foduameanas
mnmolumsiiaerionisananige

MOC

1. Facility Owner
2 Authorizer
3. Approver

1. dovdul3wunldcnmsUfudauniassiu Mat
2. Approve TMoC TunsGAtNTSuauErEmas nEa Approve MaC Issue Buafil
Potential domisdulunsnIsLowUSIN

PSSR

PSSR member

1. Prepare required information and Document for PSSR team
2. Provide Informatlon during PSSR audit

1.1l Leader
2.1l Line Manager
3.1 Member

M ieader

Form team, Find the root cause, Recommend CAPA, Complete If report,
Line Manager

1. Ralsa Incident in Il Software

2. Set up team & Drive Investigation

3. Do Why Tree. find root cause

4, Suggest and implement CA/PA

S. On time deflvery Il Process & Follow up CA/PA
€. Share Incldent in line organlzation

Reporter

Report accident & Near miss in |l software

ALDIT

1. 1P Auditor
2, Auditee

7. ATUAYUNNSAS0 00 WIRIDUTUA WRHURAM UG rastnsauiuns:sunIsasIa
danw

2. Saau nasaduayunSwennsiairnisasisdamuiduluidog wi
Ustansniw

3, SuRazaulursoily Javriu Finding lasaowu Ia:nunJudayaiouSudse
odwioilias
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Lab: Assistant Chemist

User

User

N/A

User

LOTO Approver

1.UN0TEIU LOTS procedure s ®2SIUNMTIHLOLIGSMSAZIWABQIE narT
N5 dislogue with LOTO requester fipummsouyddd Mituluenudonnuali
WOS[UI22N Deviatlon from

2.4asugsulunsris LOTO monthly andit
3dvsulddivAudnorgiSmusnasgiu LOTO procedure

LB

LB Approver

UG LB procedure 18U WSO IMUOUIOSMSAWUaDAITE razrinis
dlatogue with LE requestor fouriimsaudadtiuiduliawdartualiwsison
oon Deviatlon from

2idugoulumsril 1B monthly audit
dvrEuiididivinineritdInnasgu LB procedure

CSE

Initial Approver for
Confined space work

1URITa W CSE procedure 18U WoIsmArHLCLAGSMISAWTARAM 1a:ins
diatogue with Confined space work permit requestor U INISDLLET Work
20dzuulumsit €SE monthly audit
3dvasuligidieauiuoWiitawrasg CSE precedure

1. Initial Approver for
high risk work

2. Permit Approver for
general hot wark class
[}

1. Follow PTW procedure such as review Hot work permit, Decide safety
regufation and dlalogue with work permit requestor before approve

2. Participate In SWP ronthly audit

3. Encourage all subordinate to folllow PTW procedure

tnitlal Approver

1. Fallew HW pracedure such as review Hot work permit, Declde safaty
regulation and dlafogue with work permit reguester before approve

2. Participate in SWP maonthly audit

3. Encourage 2ll subordinate to folllow HW procedure

Permlt Approver for
cold wark

1. UssDuFdronudulburieroTorfos dovTibn s wyurige

2. fnuaIgnsassosaunsdatuewitiluliawuasg kg

3. dovidulbddsshicliuiotougndasainassiu

4. Sa¥idanwinadounsieu ndaviiaqunsdfinuzan wiouleiims
Ansusuiideows

5. ithumuuosdrnaddsudsutuguotulumsdostuilassninivduasiena:
ianwiunistioviumsonondge

Mol Working team

Aware when changed by Nor- Replacerment in kind and call for MoC issue

PSSR member

1, Prepare required Information and Document for PSSR team
2. Provide information during PSSR audit

1. I Mewnber
2. Reporter

It Member

Gather informatian (Physical, Human, System), Suppert data
Reporter

Report accident & Near miss I 1l software

AUDIT

Auditee

1. TRazwsHudo ithsHu s peanuaaIniumsasxdamu
2. frua38msidfuradoviuiunsiifdnisossswudounwson

EPR

Llaisan staff

Tesm Leader

1. Uszauonusouriugnii PL

2 Ustnouantumsod

3. Us=auousoUiU Emergency team sovidacuSd
4. Ussuougauiy SCG Chemicals Crisls cal-RY
Press

1 STINAON SO IRsTiaueh

2. Sudrzinandsundiniovdousuing o
Communilty

1. Sunguaustavudvanwiniidikualy

2. guiadingha, gusuma: nFuKUs=ioe

Personal Welfars

1 QuAKUINOISY

2, Ws=anomTsowerna dodagansuiabu
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Lab: Technician

Frired by . Chayanin Alekanabikeamnes on 19/06/2020 15:16

“Role

. Responsibility-

User

User

LOTO Approver

1JITioNU LOTG procedure WU WonsumkraLnasnisayudasarie masr
NS diafogue with LOTO reguestor faurnmsoyUid kitulUaudarizruald
WoSnoon Deviatlen fram

2.iidausHuiunsiy LOTO monthly audit

3 Awasuiid lddoAudusWATAmMUINOSIU LOTO prosedure

Le

LB Approver

18 LB procedure U Wastuinmuauiasmsanulasasio nazims
dialogue with LB requestor Nourhnsaud@dihliuidowdarhruaii@aisnn
oon Beviatlon from

258sudaulumss Le monthly audit

3 duaSuitgidRo s WHTEMUINAST W LB procedure

CSE

Initial Approver for
Confined space work

UGB CSE procedure 15U WonsouniHuaLsasmsadutanar iasfws
dlalogue with Confined space work permit requestor HourimsauLid Work
20&usaulumsr £SE monthly audit
AdvasulididdouinsWIIRmULNOSIIU CSE procedure

1. lswitial Approver for
high rlsk work '

2. Permlt Appraver for
general ot work class
"

1. Foliow PTW procedure such as review Hot work permit, Decide safety
requlation and dizlogue with work permit requestor before approve

2. Participate in SWP monthly audit

3. Encourage a1l subordinate to follow PTW procedure

initial Approver

1. Fallow HW pracedure such as review Hot work petmit, Decide safety
requlation and dialogue with work parmit requestor before approve

2. Partcipate it SWP enonthly audit

3. Encourage all subordinate to follow HW procedure

WAH

Permit Approver for
<old work

1. Usa0udhdanuswliuesono:davRonisiwoiuuunige

2. MnuaiEmsasgoumstruuitiduilaninasgwiimue

3. dovifulsindgshividufi@mugndavaiunas g

4. Salanwinadaursiwn rdovlagunsnifinean wiaudviinns
Anausufi@gowa

5. Bunyuagdona: ddiusieMuiotoinmsdwatuliosninivduasaas
nawlumstoviunisanonige

MO

Mol Working team

Aware when changed by Non- Replacement in kind and call for MoC Issue

PSSR

PSSR member

1. Prepare required Information and Document for PSSH team
2. Pravide Information during PSSR audit

1.1 Member
2. Reparter

1l Member

Gather infarmation (Physical, Human, System), Support data
Reporter

Report acckient & Near miss in |l software

AUDIT

Auditee

1. Tinswssuiio 1diga nasdwosasiuawaaniumsasiadamu
2. finug3Emsidfuatioormuiunsidtinsosswutounwiow

EPR

Emergency Response
team

udowuinenauifinsmoroH S wae AL
2nsiduasulimmsindaudisnastguwenuaiuusruasarie
1sdumcpavdulasndoviorinusau wu ndsvdumwavlota IDadetuge
system, Fixed water monitor 1udiu

MIGA

N/A,

N/A
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Logistic: Assistant Manager

Printed by : Chayanin Aksbanafolcames on 1%/08/2020 15:16

e Respi
User
PHA N/A User .
LoTO LOs3zdoums | 1L UfEounasTuLeTO
117 Deviation 2. gorutidTdfomuiyari Loto nnndo
2 L0TO leader | 3. ForgUnsninisrii LOTE Tuwdinou
5] Lasvasuns | L UAMEounasguLE
i Deviation 2. gortEuligldtosutyaii La nnnde
2.18 leader 3. Samgunsnimsri e Tiiuwineiu
CSE CSE work permit | 1. UBUSMILNAOSICSE
requestor 2. BaSuTidTdFaU T UAUTEIULNAsZ I VI CSE
PTW work permit 1Follew PTW procedura
requestor 2. encourage alt subordinate to follow PTW Std.
HW work permlt 1. Fallow HYY procedura
requestor 2. encourage all subordinate to follow HW Std,
WAH Permit Approver | . UsstBLronusiiuesioRastasinmsi oy
for low risk work | 2. rua38msasavaaunisduiunwidfillownosgudimug
3. dovtiufoddgsfivTldufutiugndosmuuiasgiu
<. Soitanwadaumsriwiu midoebosgunstidnuzan wiaudemsinausuiigowa
S, Munyuaehonardsudaududuiideiuiunsduasulios: rindeduasarauaneiums
faorfumsanoinigo
MOC Approver 1. Encourage Originator in Dept, to fellow MoC precedure
2. Consider to approve MoC issue
N 3. Dialouge with criginator when MoC issue
PSSR 1. PSSR Leader PSSR Leader
2. P5$Rmember | LReglster PSSR Number
a5et up PSSR team
3 Execute PSSR audit (Plan and lead team)
4. Summarlze and report PSSR result to Fac. Owner
S. Verify cempletion of punch A close
6. Prepare PSSR repart closing
PSSR Tesm Member
1. Joln PSSR Audit and surmmarize punich te PSSR Leader
2, Support P35R leader
Area Owner
1. 3nltial 1 for PSSR req
2 Clear punch A/B
3. Communlcate PSSR audit resufts and PSSR evaluation results to team
PSSR Audites
1. Prepare requlced Informatlon and Decument for PSSR team
2, Pravide Information during PSSR audic
n +, ¥ Leader 1 Leader
2. Il Member Form team, Find the root cause, Recommend CAPA, Complete Il report,
3. Reporter Il Member
Gather Infarmation (Physical, Burnan, System). Support data
Reporter
Report accident & Kear miss in il software
AUDIT 1. Audites 1. Haotwgouba B1Sou nasd e WwaasnTunIsasIdBany
2. 9P Auditor 2. fimuaiEnsmflmasioviulunsaiinmsassowuiounwsao
3. nseiidiu 10 Auditor davdudunisasdofiamuniaiu nauaasumsdrdunisidlurastaoriu
Heyrzaw finding AfoBuuribaruridsuuaunuraliasiodaaty iasSarfsaeonu
EPR Loglstic Section. | ensuieayuauumsssyusalsmaudae
Chief 1. msatiuayuidovgunsnd anui msuude
2 misatuayudovuinmisdoats mssnuwenuna th ouns
3. msaduayuidovnsPu/duB msdam
MIQA N/A /A
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Logistic: Supervisor

Prirted by : Chayenin Alekenobsames on 19/D5/2020 15:16

Element”

Rol

~ Respoisibillty .

Ps|

User

User

PHA

N/A

User

LOTO

LOTQ Approver

LUBUEGW LOTO procedure @y WansturHucuiasmsanudaaark nasrit
nAs dialogue with LOTO requestor Aauriimsayiamluiduluouborimuald
WOSTUIDN Deviation from

20dsusrulunisy LOTO menthly audit
ARG LIS LOTO protedure

1B

LB Approver

1UUBIOW LB procedure 15U WostuRIkUALNAsNISAIWUAD0ME tazriims
diatogue with LB requestor ourimssydadihtuldaudoisualiwoisnn
Do Deviation from

20a5usuTunsrT LB monthly audit

3 doBulididdos s Idamnassiu LB procedure

Initial Approver for
Confined space work

1UIUdanL CSE procedure 15U AaisouniisuawiasnisAwlanarnt sasriinns
dialogue with Confined space work permit requestor fiaur N 1saUTE Work
2.0dsuaufumsn CSE monthly audit

3 doiasuliiidroduliusIRitamnase CSE procedure

1. Initial Approver for
high risk work

2. Permit Appraover for
general hot work class
n

1. Follow PTW pracedure such as revlew Hot work permit, Decide safety
regulation and dialogue with work permit requestor before approve

2, Participate In SWP monthly audit

3. Encourage all subordimate to follow PTW procedure

Initial Approver

1. Follow HW procedure such as review Hot work peemnit, Declde safety
regulation and dialogue with work permit requestor before approve

2. Participate in SWP monthily audiz

3. Enccurage all subordinate 1o follow HW procedure

Permit Approver for
cold work

1. Us=huhbrrusiluesiode:davitdniseiuuuige

2. fMrualsmsassodoumsdriimeuiiitullonunasgiuiisua

2. daviiufoidgshiolduRiTorugndovanunsiu

4. Falrdanwrsadsumisdwiy wdavia/qunsifinncau wioufolnis
Bnousufiriewo

. unuuaehonaussuiuguiotioiuiumsaviasuliasHintosuasiemas
meanwiunistioedunisonaniige

MOC

MoC Working Team:

Aware when ¢hanged by Nen- Replacement in kind and call for MaC issue

PSSR

P55R Member

Area Ownar

1. Clear punch A/B

2. Acknowledge PSSR result (Report status, Puneh AZH)

PSSR Auditer

1. Prepare required Information and Dogument for PSSR team
2. Provide Inforemation during PSSR audit

=il Member
* Reporter

N Member

Gather Information (Physlcal, Human, System), Support data
Reporter

Report accident & Near miss in B software

AUDIT

Auditee

1. TAowsuba Whdau rasdnsruazaoniunisasoadianiu
2. fismuadEmsmikia:Uasiulunsdinisassowudaunwgon

©n scene Commander

1=t Operator JUMS tsolate SzUUKH3D Shut Down TsuviuptUanasTe
20msfiu Fire Fighting/Rescue foomidassrumisluassuibeoumeuan @
) WoRILALMaNY

3nsciidiovllia valve Miho o IUMSTOISNS Y, OC anﬂusjfiumsna:io
fiutosliala vaive iasSafiu Safety Line T3Satlooiusuroatilunnado
ausauamumsailiusso:Wadz eM doduladidovUs:imAmosgmSuss&u
dalusZali

MIQA

N/A

N/A
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5.2 Process Hazard Analysis (PHA)

Jonuszavd
PHA Fans:usumisussiudurnaonuiEdaviuns:usums wali
o syBvHgMsnISuasieioinsunasAnallbe
o swyiiv ansduasieias ns:uoUMSAUSUTSIE _
+ MWnsoumsiwow  WeawnsoidhhivHamsaiiuSuaste  rasSans
suasadu
+  styiiv msnszrindeitga nax/HSoaanwidsvde 4 ARgsviusuasIetu
+ syt warlouunia o Héoranssnuda PSM elements Sue
« AU AWIRUSIUAUSINHAIEHUDEYIUIUNISHILICSTISASUAUSUASE
fodnamsAnuy PHA soutivknasmstovhiusserdu tasszgzeny osgndariutu
tonans la:doansHuwdnviuiiResdosunsu

Process
Hazard
Analysis

Training {PHA)
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5.3 Safe Work Practices (SWP)

SanUszava

WoTiiuTeswanvuanuIsnUUEUTdogwUanaie wu

+ Lockout/ Tag out & Line Break

wothiuleosonuRUGUGTMsdansniravsuasemoiiauisalfuaviuldosy
Uaoosie

* Permit to Work

WwatdnnuiuTdimsyssiiuayindaw baisdoans na:ldsunmsquaongineadov
otiwinaga

* Hot work Standard

watloviumsitamwavind tazthundvasiugnudedugaiunwun

+ Confined Space Entry

WwalkiulsugravudoviinuoadnioidedsavnnisuaanniAraionsa
MsAURANUIHGOWaIUSUASE

» Working at Height

woliouToddovidduidaviuanciniay a:iudenisuiaisu nsaide
ToswizwanIsWEsWOUSIUY U

Safe Work
Practice

Training {swr)
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5.6 Mechanical Integrity (M1} /Quality Assurance (QA)

Py

JaguUszava

] 3

QA WYuiiuliaowauivgunsniTunszudunsHEn dovasivnionaaldaiu
design specifications Usznau ia:Gadogndas Toeduaau QA Program

MI deitiuludovuovmsgrasnunasusulsvs:uumstaudisvotodoition
WoTriAdavdnsHEoqunsniaLsonIUA hazards 10113ldaaoagovongnIsidou

uowASvINsH3ogUNsHIdUY

Machanical
Integrty and
Quality

Training Assureance

Prirted by : Chavenin Atekanahieames on 18/D6/202) 15:16
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5.7 Incident Investigation (Il)

—

anudszavea

wWoTkaUanmsniminadu fo Accident 1a: Near miss meldausuiasou
UDVRVANS DNS:UIUNSSIEYILIa:a0UaIUHATIHE BuusnoauTUdismsuaisurda
misiSudsgoinmsiviu, Wikdrsonissada.nswaauiderng,n1sKnssTa,
tHOANSRTdvRans:NUZvIDadoL,UaIHNYSOaUd, o UGIHaOINMSYUAVWEGTUT
na=msTuURDEa N rurediua>udasas Tasmstii@sRldseusoinadanisaily
dhitumstuasmisidiu/toviu WeTuldifcat@msnidiiusuiag

Incident
Investigation

Training {1y
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