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(HAVE TO START WORK IN 2 HOURS AFTER PERMIT IS APPROVED AND INSPECT BEFORE STARTING WORK EVERY TIME)

Amiuua99Yin9nY (FOR IRPC APPLICANT)
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fo500 '3_)!1"-""‘-3_, %Pr“_* A A ("f&wom =

fanuiiinn (AREATYPE) | HAZARDOUS AREA

= 3 ' : 5 W e <4 M e v al T
» yniimsaai OT uaeAa Permit uda lltauiandns nlafuaynnn avinyaluussnaavRy

New E-PErmitNO. v rersereerne WENIBLNF/OT G987 (STARTED TIME) & et MHALDRT (EXPIREDTIMEYS ivricsiivnmvsii Srisstiniisin,

n1zauiRE Permit:
s Permit:
T T

ar k7] =
Wawiing /i
Shift Manager:
Lo
fAnnAT :
fidmnnadae :

nadifnsasausedeuilimemafznlulueygn Whiamsar -'1a'fm.l,ﬁ.,,m;vufjmmlm; swiBaaalidzvinau

sredafidning ; - _ 3 o
palpn T AR s s w A viTe 4l

{ | g e e
in-1uana wiii darimiin VI

1 v TTwe tafdnadalaweud 41im

=

i

Fuug e amasalaweud arin




& 13199 leadAd anm (3w17u) IRPC PUBLIC COMPANY LIMITED 9900F-827 rev.5

mere ;
luayynvineusssuan COLD WORK PERMIT e-Permit No. PO01637162

ST T A I T R Py R TR 2 T &
ueynyei i BmnnzdunaniszyFving Suaeiauuans witabiliGuemumots 2 fla nseyn, alNeFsInsareLmi i adina U Az

(HAVE TO START WORK IN 2 HOURS AFTER PERMIT IS APPROVED AND INSFECT BEFORE STARTING WORK EVERY TIME)

dvduidnaasiiud (FOR AREA OWNER)

1), annuzaealsanu ot (PLANT / AREASTATUS) Hves) lLildMo) lhifluadas(NOT CONCERN)
- flansinlglnsarfueunieluginsninisudm (LIVE PLANT) L] D
- Trauiadanndiunsuan (PLANT IS BEING RUN) l:/r [:l D
-ynaniluiuiguns e (TO WORK IN HAZARDOUS AREA) L L [ ]

2). N13MIIRARLIIARA 18 ansl (SAFETY INSPECTION)

2 1) aiunasdmugnszuuiag (TO ISOLATE SYSTEM BY) D ailufiaansas (NEED TO INSPECT) E lalanifhu (NO NEED)
[] tmunnsTiwtinutlau BY ISOLATING BLINDS : BLINDS LIST (9907F-002)

[ ] &amanda Lock vaLve)
|:| Tranasutnvaaanainiy (BY DISCONNECTED LINE)

[[] taunsiladuands (BY CLOSED VALVES)

qdiunnsesanssuuiae (TO PREPARE SYSTEMBY) D Aifludinansaa (NEED TO INSPECT) B a1t (NO NEED)

e

2.2)

JdauannAuauiun (DEPRESSURIZED)

Erafiaetin (FLUSHED WITH WATER)

wihdinelulmgias (BLOWN WITH NITROGEN)

¥lafidnq (STEAMED OUT)

FnwamgsnusuiaAouliia (BY ELECTRICAL LOCKOUT/TAG QUT)  LOCKNO. wovosimnnssnsn FTABME. . s
nAgszUeEa nTA (VENTILATION)

\Esinnstlmeruainnaain i (RADIOACTIVE PROTEGTION)

Esinns s uuA U RN AUTOMATIC il MANUAL wén
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,Z(Ilﬁﬁ%ﬂuﬁﬂﬂﬁlﬂ@@ﬂu (NO NEED INSPECTED)

ngmagevian .

INSPECTED BY &9 (AREA REPRESENTATIVE) (fansaag)

m'mmuamw{iﬂmuua:mgryﬂm'lﬁﬁ:mﬁwm vlnﬁﬁfﬁ'Lﬂ’ﬁJﬂum: (WORK CONDITION INSPECTED BY EVERY SHIFT CHANGING)
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fyuniEnanafiui (AREA REPRESENTATIVE)
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(HAVE TO START WORK IN 2 HOURS AFTER PERMIT IS APPROVED AND INSPECT BEFORE STARTING WORK EVERY TIME)

Awiugu §iiRau (FOR MAINTENANCE OR CONTRACTOR)
e
4). dutinheeudaassis REQUIRED SAFETY OFFICER (lann mumm ONLY CONTRACTOR) e IRPC AnTluNATiad ‘ﬁmu'l,m'awne‘“

(dadarissas) D Euthilrennlaeaiufiumen () M £fPURaaNU IRPC

o
5). Ef & pusnanisUsziiun uAnauag (ATTACH RISK ASSESSMENT REPORT) D 1591 TOOL BOX rieuittaniuuin
6). Lﬂfanqummmmﬂmmmm (TO SELECT SAFETY EQUIPMENT)

thendausitfne] (WARNING SIGNS)
r{uwmﬂﬁu“ﬁmwfomw (AREA BARRICADED)
IliLaagdna (LIGHTING)

{95114 (SCAFFOLDING) 1ila (LADDER)
nasinniuy (ROAD CLOSURE)

prtnntdeaiugaann (SAFETY NET)

2 JooOoooaos

2w OTHERS
7). unsnifpaiudouyaaa (PERSONAL PROTECTIVE EQUIPMENT)
'qﬂn?mﬂmmmuw3'1%151’:‘1114?1% Wugu umnu?nﬂ saaufindiarte wiwmnilsn (BASIC PPE : SAFETY HELMET, SAFETY SHOES, SAFETYGLASSES)

D minsnliaering (EAR PLUGS/EAR MUFF) E‘ aanfaratisfuaiinduen (FULL BODY HARNESS & LANDYARD)
D wiinanfugnsiailiu (CHEMICAL/DUST FILTER MASK) |:| wiurseum st (GOGGLE)
Erm:ﬂ'mm (FACE SHIELD) lZ[ quila (GLOVE) [] PPE3u (OTHERS) oo
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| UNDERSTAND THE PRECAUTIONS THAT MUST BE TAKEN TO PERFORM THE WORK SAFETY AND TO MAINTAIN AND ORDERLY

WORK SITE. IWILL NOTIFY THE APPROVER OR AREA OWNER WHEN THE JOB IS COMPLETED.
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Wmmmumumm (CONTRACTOR SUPERVISOR) dnutinenu 14 (IRPC SUPERVISOR)
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A7) [ L S TTIVE) coismssumnivnnraiinies
SIGHN L ivsvnsveereosessmiansasss VIR LTIMEY covvviisamsnnmnivy imisesis
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Wil uesings Wiefiuwen (MANTENANCE OR CONTRACTO R) A91I7339

m'\mﬂu/ﬁamﬂuummmm (HOUSE KEEPING)

- £ (SATISFACTION) [:I afeins (NO SATISFACTION) T8 AREIA (REMARK) ©oonveeeronrrrrcesesisssessssssosses

fpsaaanilat (INSPECTED BY) D oooooovisininnsissimsiannnns avpiRUaalan (PERMIT CLOSED BY)
Sauniunueai i : AREAREPRESENTATIVE SHIFT SUPERVISOR
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(HAVE TO START WORK IN 2 HOURS AFTER PERMIT IS APPROVED AND INSPECT BEFORE STARTING WORK EVERY TIME)

dufududsuaringiu (FOR IRPC APPLICANT)

PVGTIREITR DIVENCY

f{AUANNIUL IRPC :

a

HFLIMINLTE Y (CONTRACTOR COMPANY) : 13 i 108 aeuanindu Anfin
$1UALIBE AU (WORK DESCRIPTION) ;

aullsoEsunuinadanginsnl

gunsniiild (EQUIPMENT TO BE USED): NON OPEN FIRE

MoC No. : wieaY PROJECT : - ﬂﬁ:ﬁmuﬁ (WORK AREA) ., READ , ADU

vkt /2nA17 (UNIT/BUILDING NO.) Structure 44 (FLOOR) : 03D002 84 / A%848n7 (ROOM/ EQUOPIMENT NOJA Fan.DK

AU (WORKING DATE) :  08/10/2024 G198 (STARTED TIME) :  08:00 wiALaN (EXPIRED TIME):  17:00
a74 Flange Management : Taild

Work Order No. :

naEn (AREATYPE) : HAZARDOUS AREA
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{HAVE TO START WORK IN 2 HOURS AFTER PERMIT IS APPROVED AND INSPECT BEFORE STARTING WORK EVERY TIME)

Amdudaaiui (F-‘OR AREA OWNER)

1), 8071z189179970 SaTT (PLANT / AREASTATUS) W ves) WW(NO) Blfsadina(NOT CONCERN)
- flansin W lalasean FuoumalugUnsainasudn (LIVE PLANT)
-Treunn@aaiiunsudn (PLANT IS BEING RUN) "

euluituidunsae (TO WORK IN HAZARDOUS AREA)

qunsed ¥ un12vina1u EQUIPMENT TO BE USED
arnsafadiadifalszneWme s NON-OPEN FIRE D'qﬂnmhﬁmﬁﬁl]wmﬂ'lﬂmuuﬂn OPEN FIRE
2). N3nIIARALUIBAY N RBATH (SAFETY INSPECTION)

2.1) adunisiaunenszuuiag (TO ISOLATE SYSTEMBY) D Fuiufinansas (NEED TO INSPECT) D/"lﬂﬁ‘nﬂu (NO NEED)
‘:l Taunstiautinulau (BY ISOLATING BLINDS : BLINDS LIST (9907F-002))

D A8A2167 (LOCK VALVE)
D Tatnzutinvianananni (BY DISCONNECTED LINE)

|:| Innnsila@uandn (BY CLOSED VALVES)

=TY

i:l A (OTHERS)
2.2} adiuniswiiuuszuuiag (TO PREPARE SYSTEMBY) |:| dufeansaa (NEED TO INSPECT) Z(‘Lu'w'mﬂu (NO NEED)
JUasuA MALMNA (DEPRESSURIZED)

Enadinutin (FLUSHED WITH WATER)
g lulnsian (BLOWN WITH NITROGEN)
Wleth&na (STEAMED OUT)

Faunsandssuiadenlil (BY ELECTRICAL LOCKOUT/TAG OUT)  LOCKNO.. somamesn oo PRI st

- - £ 3 ‘!
fnwuaziimduifleuuda (SWITCH GEAR LOCKED OUT) | U ll()i Work Non Open I‘l! ¢ ! Huﬂ !In ardous

¥
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N1g3ENEAINTA (VENTILATION) wwasiiudl fiesta HC : deudnaunazyng 4 ¥9lua
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217 (OTHERS)
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3). ﬁmwmmﬁﬂuu‘?nmﬁﬂﬁﬂﬁqﬂuﬁaaﬂﬂﬁmnﬁmqﬁm‘lﬂ spvide Uhnor e fusuvniro % LEL il

(HYDROCARBON CONTENT HAS TO 0 % LEL) /1 Adludinansaa (NEED TO INSPECT) D laiauhi (NO NEED)
V0 . ™ A y: N ) |
{Time} K,:) ‘(a' U z‘{l i F o B
OXYGEN (54} EN PN T ?_ | ——
HE {5 LEL) f‘ C’ - | B _7I

GAS INSPECTED BY (Faumadameiiudl : AREAREPRESENTATIVE)
aradeuanineuareyn a1 nnARITREUNE (WORK CONDITION INSPECTED BY EVERY SHIFT CHANGING)

Wi 189 U7 (AREA REPRESENTATIVE)

Adeudausas)  wen (TIME).. D T Y,
Ld@Eudauead) e (TIME}...f‘h £ ~ [T L60A .

(FUAILTTA) AT (TIME) . ieeecieireceniininniens




1517 1aa15Ad 4 nm (Nueu) IRPC PUBLIC COMPANY LIMITED 0500F-826 rov 6]
Tuayanelddeiitsznagln HOT WORK PERMIT e-Permit No. POO1553163

T VSRS S DR TS PR =y = " I o
Tusuail e ziuaaifivalivini dusaimuanawizaliliduumetu 2 42Tu mrayn e ufismasaauminnaitadlaeunaie
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{HAVE TO START WORK IN 2 HOURS AFTER PERMIT IS APPROVED AND INSPECT BEFORE STARTING WORK EVERY TIME)

dmiughl[jiiRau (FOR MAINTENANCE OR CONTRACTOR)
4). Lﬁmf&’mmmﬂﬂﬂmnu REQUIRED SAFETY OFFICER (mm.,;yumm ONLY CONTRACTOR) ***n#1iianu IRPC Aiiiunasias ‘ﬂmulmﬁmn'"
f i/\l D \

) S (%amfmﬁm) B’mﬂu’mm'm'llaﬂmnﬂqmmm (a1l l:’ qmummu IRPC

S)B Wuuunaninlrzduanudsada (ATTACH RISK ASSESSMENT REPORT) . 151 TOOL BOX riauidsanuda
8). mﬂnqﬂnimﬂmnutmzi:wﬁﬂﬂnﬂ (TO SELECT FIRE PROTECTION / FIRE FIGHTING EQUIPMENT)
‘:.l ABIRLINAS : AnaatInanluntsRmadlaitiosndn 4A- 408 (FIRE EXTINGUISHER : FIRE RATING NOT LESS THAN 4A- 40B)

D Fiamulw (FIRE BLANKET) |:| arofndinga when a1 (CHARGED FIRE HOSE) I:I Suq TR, st G
7). lﬁﬂnﬂﬂnﬂﬁmmﬂaamﬁﬂm"ﬁ (TO SELECT SAFETY EQUIPMENT)

D thaiAeuiusia (WARNING SIGNS) [ ] Sotuseseing (LIGHTING)
/_-v 13 '
fumfiiReudonsae (AREABARRICADED) D 114711 (SCAFFOLDING) 11i/lm (LADDER)
narilanud (ROAD CLOSURE) |:| mntnetaanuasenn (SAFETY NET)

gunsaflirdunisasaasau (ELECTRICAL EQUIPMENTS HAVE BEEN VERIFED)

DDDN

au'l (O TH B RS s it e o A s i DB e e v s

8). gﬂrn'tuﬂmnumuqﬂﬂﬂ (PERSONAL PROTECTIVE EQUIPMENT)
qﬂmmﬂﬂ\muauﬂﬂﬂﬁwqmmu‘:jm wuanfisne, saawinflede wiumilsin (BASIC PPE : SAFETY HELMET, SAFETY SHOES, SAFETYGLASSES)
[ ] qunsnifestiy (EAR PLUGSEAR MUFF) |:| anuindaflsAuailawiadi (FULL BODY HARNESS & LANDYARD)

|:| winaniuarnaile]u (CHEMICAL/DUST FILTER MASK) |:| wiuasaumilsit (GOGGLE)
o C 4
|:| NTEUUET (FACE SHIELD) fudia (GLOVE) ‘:' PPE 81 (OTHERS) ..ot SR
a). ﬁmwLLr:mﬁauu‘%mmﬁﬂﬁﬂﬁmuﬁmﬂﬂ Avindngintiusriunnlalasanfueu i o % LEL winiu (HYDROCARBON CONTENT HAS TO 0 % LEL)

nansdmBnadlalnsaniuaumn 1 41114 (HYDROCABON CONTENT EVERY 1 HRS) 1at! Fire WatchMan
| wﬂuﬁmmfmau (NEED TO INSF‘ECT) D 131y (NO NEED)

s e

m . . ‘
[Thmm)
DXYGEN (3) | ‘

HOLE) _ _L

(@ovsauss

f/IUTH

R SUPERVISOR)

1Hfinsrinfieunztin dessfufjriRauynauud (RECOMMENDATION COMMUNICATION)

HRUUENT (RECOMMENDATIONS) © 1avrevveveeieseeseeeesses et iessasteeesseeseesees sessesessamsessesssseesesbssssebebsss st b bt e 1es R e a1 ns e R bt ea e b as e et b emssn b

e

= v &oa
N?QQGﬂUuﬂ:ﬂH}Jmtﬁﬂ (MDIATIRE PERVISOR nnﬂ?-‘ﬂn]ﬁﬂuﬂ"]

SHIFT SUPERVISOR SIG
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1 e pm—— o

fIIaRa NI IG N URaTY (D

genainnulng (RETURNED BY) 3

wiinaaninga wiafLmmn (MANTENANGE OR CONTRACTOR) 911939

anathissdounan@nau (HOUSE KEEPING)

Z £ (SATISFACTION) El {alen

tinsnaaulat (INSPECTED BY):...

ION) gazBa (REMARK)

£
7

ayrnineulag (PERMIT CLOSED BY) :
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{HAVE TO START WORK IN 2 HOURS AFTER PERMIT IS APPROVED AND INSPECT BEFORE STARTING WORK EVERY TIME)

AmiueL3399y11974 (FOR IRPC APPLICANT) —
INE
HALIANITU IRPC : funas aarings RICTIL R DIV MRRE

S e

HFummEin (CONTRACTOR COMPANY) : 17 Inefifid idudiilnTednria
I8AZIBEAT939U (WORK DESCRIPTION) : “Migdqnuun® fualzenau Insulation 71 tank 01T011-ADUA
guinz0fAl (EQUIPMENT TO BE USED): NON OPEN FIRE

MoC No. : 02 WNHIAY PROJECT : - dﬁu‘ﬁqwﬁ (WORK AREA) : READ ; ADU

ot /817 (UNIT /BUILDING NO.) Unit01 44 (FLOOR) : - $i89 / 1AT244n 3 (ROOM/ EQUOPMENT NO.JO1T011-ADUA
e (WORKING DATE):  10/09/2024  (wiaan (STARTED TIME) : |08:00 WHAIIAY (EXPIRED TIME) 1 47:00
474 Flange Management : o

Work Order No. : 1 . 000030218844 faridinu clean tank 017011 (TNE)

uion (AREATYPE) : HAZARDOUS AREA

ik =2 o ' w w9 - dyl [ w ¢ P S
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WIVIIHHEN R093A HC : nowiBuaunne NN 4 ¥ty §
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rl | o % W IL:; ” A . w o % 1 e vl & o
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1A e dldn i i
AB.CDIF; 1 InefRda SuAdideinta
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1 Wneliddn dhidideieinta
v neildds diRdeieiarin
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F; 131 e e didilitednin
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s ] wH o - 3 I.-r’ .5 = | ”ﬂl tll .. 8 ﬂ, 3
TuayryaiildlAann 5"114l’1ﬂ'11-'||i31.f1.’1 winiu fnssitwanavizailaGuemnelu 2 42lus naygy niuudiameagaumiiheuiadanunai
(HAVE TO START WORK IN 2 HOURS AFTER PERMIT IS APPROVED AND INSPECT BEFORE STARTING WORK EVERY TIVE)
dmiuidaesiui (FOR AREA OWNER)

1), snizuastsan i e (PLANT / AREASTATUS) Wves) Wild(No)  iiuadiaaNOT CONCERN)
- Hansintilalasan fuauneluguUnaalnsu@in (LIVE PLANT)

- Traunadeandiunnsu@n (PLANT IS BEING RUN)

—prandluifudidumsne (TO WORK IN HAZARDOUS AREA)

- gungalililunasnans EQUIPMENT TO BE USED
auinsalsiiafiilsznylilnielu NON-OPEN FIRE Dﬁﬂmnhﬂmﬂi’!ﬂs:mu'lﬂmuuﬂn OPEN FIRE
2). n1?m?qwﬂumutﬁﬂﬁwuﬂaamﬁu (SAFETY INSPECTION)

2.1) miunssauenszuulay (TO ISOLATE SYSTEMBY) D fflufiasmeas (NEED TO INSPECT) lzf1ﬂﬁqtﬂu{wo NEED)
|:| Tnen1sTawtinlau (BY ISOLATING BLINDS : BLINDS LIST (3907F-002))

D fian1169 (LOCK VALVE)
D Tnanisuanvisnanainiu (BY DISCONNECTED LINE)

L3
D Tnensladuanda (BY CLOSED VALVES)

] 1] (OTHERS)

AnsEEeNsEuLTAY (TO PREPARE SYSTEMBY) D aiflufieanina (NEED TO INSPECT) 1447114 (NO NEED)
UdnparuAlauwln (DEPRESSURIZED)

e

2.2)

Eradinutin (FLUSHED WITH WATER)
uhdioslulnsia (BLOWN WITH NITROGEN)

¥latinéns (STEAMED OUT)

Faundawdeandiaaenliin (8Y ELECTRICAL LOCKOUT/TAG OUT)| _L_SLQK NO. .
| S R

10 %

=

= s u i ! Upen Fure WHW Hazardous
sintrluazAahatiiounia (SWITCH GEAR LOCKED OUT) | B i _
| TN A03I6 HC : seuiiuamasnng 4 191

i al @ HEHIT IAZ NN 4 ¥73134:
93BN A (VENTILATION) - 14 ¥alue
) | sugfay bidesda e
814 (OTHERS) - T

3). amwiafemfuuilfifioufiendendngialldeniie W lalnsarfusuiniu 0 % LEL wimis

oooooood

(HYDROCARBON CONTENT HAS TO 0 % LEL) Anilusiatnias (NEED TO INSPECT) |:| laidihi (NO NEED)

[ Y . } T ] . ]
II {Time) oF - OF gil a2 ' ‘ i i
I covoen e FD? o0, | =
MG L) > O [ B ]| } |

mzaadausseIn A [ ... ...... L T A D i o s

GAS INSPECTED B {ﬁ'mmuﬁ'mmﬁuﬂ : AREA REPRESENTATIVE)

nraagauan vt uazayy i aTMLRLLNE (WORK CONDITION INSPECTED BY EVERY SHIFT CHANGING)

A

SENTATIVE)
SIGN Y (@oudnesay) a0 {TlME)aa‘Q’Oh(‘w"Q s
....... (Feudaussng a0 (TIME),.) & 02— 17 o0y,

SIGN. v vrrversee e mesemmmrsereenssnemneene VUL UATLTTRE) 1R (TIME) e verinesser e e sveroes




- U5 laa3Wa | m (8uI1u) IRPC PUBLIC COMPANY LIMITED 9900F-826 rev.g
4 'lU‘ﬂHIyﬂm’l‘ﬁ‘a:dﬁﬂi%ﬂ’lﬂiﬂ HOT WORK PERMIT e-Permit No, F001537350)

ST -7 T PN T : = P R O . d 0
sy miililFansduanifiziwni freeimmensnfebiliGmmumet 2 4l fsaygandueiiosmmssamiemaiadasmmnagy

(HAVE TO START WORK IN 2 HOURS AFTER PERMIT IS APPROVED AND INSPECT BEFORE STARTING WORK EVERY TIME)

20| s

dwfug frilau (FOR MAINTENANCE OR CONTRACTOR)

&l

=

4), 1% il REQUIRED SAFETY OFFICER (aw€f§1uan ONLY CONTRACTOR) ***natilans IRPC Aniilunizies daaiflfiiudaar

.............. (%ﬂﬁ"]ﬂ'i‘?'%} E ﬁ’mﬁ'}ﬂmmﬂﬂmﬁuﬁi’umm (a1l D fimauAuan IRPC
5). unumanislsediuaadauda (ATTACH RISK ASSESSMENT REPO RT) |z 1§¥in TOOL BOX fiauianavun
6). lﬁgnqﬂn?tﬁﬁmﬁ'uLm:i‘:&'ué’ﬂﬁﬁ'ﬂ (TO SELECT FIRE PROTECTION / FIRE FIGHTING EQUIPMENT)

le WFTRIALINGY : A andranzalun sALnESlHiaundA 4A- 40B ( FIRE EXTINGUISHER : FIRE RATING NOT LESS THAN 4A- 408)

D finuli (FIRE BLANKET) |___| anufinfunde whey ¥ (CHARGED FIRE HOSE) D BUT(OTHERS) ..o
7). Lﬁﬂn'qﬂﬂ?niﬂ’i’mﬂﬂﬂmﬁuﬁw (TO SELECT SAFETY EQUIPMENT)

/ theniieuitiine] (WARNING SIGNS) D Wuasadng (LIGHTING)
|Z] ﬁun}ﬂﬂﬁu‘ﬁcﬂu%ﬁﬁq (AREA BARRICADED) IZ 115591 (SCAFFOLDING) 1iilm (LADDER)
|:| n13tlanun (ROAD CLOSURE) |:| mdnetiaaiusednn (SAFETY NET)

L] gunanlliftiunnsnsaaaen (ELECTRICAL EQUIPMENTS HAVE BEEN VERIFED)

[] BUTIOTHERS) 1.oo oo oo
8). gUneoffasiudauaan (PERSONAL PROTECTIVE EQUIPMENT)
o o - _~ar oy P
gunzalfasiudunsodauyaaaiugou  wuanileiy, seudinfisdb wiuandiadi (BASIC PPE : SAFETY HELMET, SAFETY SHOES, SAFETYGLASSES)

D gunznilaariuy (EAR PLUGS/EAR MUFF) IZl ~anuindnilsiuaiinigiug (FULL BODY HARNESS & LANDYARD)
|:| winaniuansiaiidu (CHEMICALIDUST FILTER MASK) |Z| udnaraumI T (GOGGLE)
[] nexirmit (Face sHiELD) qila (GLOVE) |:| = e e ——

9). anmuanferBuadh/fiimienlsanningisliuaziiinailalnzanduen il 0 % LEL sk (HYDROCARBON GONTENT HAS TO 0 % LEL)
nanrdatinodlalnsan fuen 149 (HYDROCABON CONTENT EVERY 1 HRS) Tntl Fire WatchMan
Fufieaniiagau (NEED TO INSPECT) gl (NO NEED)
] : [ : :
[Tima} |

CRVGEN ) ‘ 1 | ‘ ‘

HE 5 LELY

' OR)
iZI/ Iidnamindiauuzin 1ﬂémwﬁﬂﬁu‘ﬁmuqnnuuﬁq (RECOMMENDATION COMMUNICATION)

HOUMEAIT (RECOMMENDATIONS) ..o oo oo eeesee oot sees e
nroAdeLIGYEIRRInY (famsasaaula T SUPERVISOR 'qnﬁ%qﬁLﬂﬁ’ﬂunz)
SHIFT SUPERVISOR SIGN ..... 1981 (TIME) 0@66“]4' co
SIGN ... mn (v . [0, T B
SIGN ..... 8T (TIME) .ovivvivecrnniiininns
ION H}B] o '
reveress FUUMS (POSITION). ...vv. e e 07 (Time) .o [t £ L

NTENANCE OR CONTRACTOR) Aq153373

arrasauuAnfiRuaadu (DA
danmvnulag (RETURNED BY) : 3 .

ANulpseiaundnfney (HOUSE KEEPING)

H11 (SATISFACTION) D Taiei Taauden (REMARK)

fimsaaarulag (NSPECTED BY) : apiAtasuing (PERMIT CLOSED BY) : .........

I SENTATIVE




LONEITHUUN 39

nasTURaUN1IU TR (Work Instruction) n1seauungsaunsalmngeg
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"3%1]533’6\1‘1% (Work Instruction)

MSLA38NTLUY PUMP dwsunudanting

(Preparation pump for maintenance)
dovilee

LHWANISNAWINNY 1 (REAL)

NANELAUDNENT S10231100-2019 Rev.2

ﬁﬂﬁﬁaﬂm (Work Instruction)

MsiA3eNsEUY PUMP dwsunudaniings unlanssfi 2,

(Preparation pump for maintenance)

Gufinatsduld il 6 gaen et 2563

ﬁﬂﬁﬁaﬂu (Work Instruction)

MslaEassuy PUMP dwsunudaniise

(Preparation pump for maintenance)

Neaziduaans

afioLonans FoUfURam (Work Instruction)

Foionas nSEaaTUY PUMP 61U mtosigg
(Preparation pump for maintenance)

NALLRUDNET $10231100-2019 Rev.2

srlusyanag $10231100-1001

MhenuiuRagay wnmIndehais 1 (REA1)

pSufiegaunasLaums

P

HIAMU

HReMIuUNMINawhdi 1 (REAL)

m
Houd@nssuaun

rAaME s uNATMINaY (REA)

T

iy
ATIVILN LY 2

A a 2 o oA

LiNNNaGL“N'\u TN 6 ANaN W.¢f. 25663
L%Nmiﬁﬂﬂi&ﬁ%vl@y Click here to enter a date

UWHUNMINALA 1 (REAT)

wii 2/17



NNELAUBNET S10231100-2019 Rev.2

ADUIRM (Work Instruction)

MsLe3eNsEUY PUMP dwsuanudaniige utlaededt 2,
(Preparation pump for maintenance) L‘éwﬁwaﬂaﬁﬂ% ’f%ﬁ 6 HMAN W.F. 2563
sty
Januseaed (Objective) 4
URLLYR (Scope) 4
UN9eNN (Definition) 4
whiluarenusuinTay (Authorities and Responsibilities) 6
%umaumiﬂﬁﬁaam (Procedure) 6
1 ‘ﬂzumaumimﬁ:w Running pump 7
Z%RWQRﬂTiL@%HNiSUU Clean strainer pump 9

eﬂmmaumim%wswu pump YN Crude, BFW, FO, Chemical, HGO, LGO, Kerosene, HN ,GO, TGO, WN, Water,

VNELAZLANENS $10231100-2019 Rev.2 e

ADURURM (Work Instruction)
MsiA3eNsEUY PUMP dwsunudanige ulanssfi 2,

(Preparation pump for maintenance) L%uﬁwaﬁaﬁﬂ% Fui 6 ANAN W.¢. 2663

Slop ol §WTLNUTENLNF 10
4 ATEUMAARLNSELL PUMP 499 Unstabilized Naphtha , LPG SWSLIMZANLIT oo 11
5 FUMOUNTSIFRENTTL PUMP 289 ATB product 02P007A/B/C/D ENPATLITHTBNLITIE oo 12
ﬁ@%u@aumﬁﬂﬁﬁ(ﬁmu (Flow Chart) 15
[GRGATRANGN (References) 16
34N Record Control) 16
19y AVTNWUBINTZLINMT (Process Performance) 17
ﬁl?stﬂdﬁﬂxMUii?j PI (Risk Management) 17
wuASRdE 1 (READ) whil 317

’Tﬂqﬂizﬁﬂﬁ‘ (Objective)

HugflommfiRmisasusun REAT dufadhumandn REA the RE dwsudmiiinshumsaumuay
Sawaemagamaidilanehod dausiseet winomfifnmsan (Operator) sufsiamsuamn Waidums
vuasnasg, SBmsuasnuauien iU fiRou mawlusssuy PUMP dwiunmigasiig lagsding
TumaunmaieREssIy PUMP dwilemdaathys ileemsanasitsiayanauazdandon fanaifadulus
armbemnanasunn REAT sifmafiioubudacmseuunndalviflenssenndosiuszuums
Semadmidanedaakazs e iouiliuaganalaansiy Tildmssnasgin 10 14001 uaw TISIOHSAS

18001,PM S9900-1018 (Permit To Work)

2aULYA (Scope)

- msdamsmudawietan SrauansaunaNnITLaUmMsIamIaaiy shiliwtemaad anms
Wwessy pump ateniny mlAmatlasuasmdpaatuiimaiatuludasmiheaums
WATBIAUN REAT Wi Wranndasiudarue uasngmanasiudanadon 1SO 14001

- msdamsmunfewdsuazanudsandy rsauagumaUfiRnuwasinauwlunssuaumanda
s a A o ) P PR ¥ o
dmsumaLRzszuY pump Wedasthqame i fiRnuemn REA1 Waliseaasasiu

darimue npsudeutAdn uazngusnasuafrewibuazaaLaanie TIS/OHSAS 18001

Unikenal (Definition)

ADU1 Unit M3neds whenduembaudy ussrhdadnhudoulsha LPG LN HN fimbetay 3 vsie
fa e ADUL, LSUL ua¢ MRU laeluahuzas ADUL shsiudingilflmandiushusanme e
Unstabilized Naphtha fAovhats LPG uay Light Naphtha agletdadueiin PG (wiiemaeta), LN (Light
Naphtha) ssiingilslumendhudamdions Iaiur HN (Heavy Naphtha), Kerosene (115is10) KERO
(WS) 1181t White spirit | LGO (Light Gas Oil), HGO (Heavy Gas Oil), shsfindulathuvandudanri

| vLCﬂ”LLﬁ ATB (Atmospheric Tower Bottom)

UWHUNMINALA 1 (REAT) mif 4/17
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ADUIRM (Work Instruction)
MsLe3eNsEUY PUMP dwsuanudaniige urtlaasofi 2,

(Preparation pump for maintenance) L%Nﬁmﬂdﬁﬂ“ﬁ/ Fufi 6 AMAN W.F. 2563

4 o

LSU1 Unit %anefls LPG Sweetening Unit (Unit 14) dadlumhefiazanuSanaisstiuli LPG lneaysy
SOUR LPG amn#wae ADUL uasuuun TELT (TF2) lanAarimaiiin Treated LPG

SWS1 Unit %11e/fls Sour Water Stripping Unit (Unit 04) @aifumizefirfan H2S uaz NH3 aanain Sour

Water 95usnanmiioy ADUT wasleliin Stripped Water

MRU Unit ‘wwaﬁd Mercury Removal Unit %ﬂLﬂuﬁﬂlﬂﬁﬁ?ﬁ@ﬂiaw 2anan Off gas, LPG, LN HN an

vy ADUL Fesushsidumalutssnesnngs wazleioh product fevdsldmmiedusialy

D/K HDS Unit %3189 Diesel / Kerosene Hydrodesulfurization Unit (Unit 15) FafumbenazanUSinos
rhaieeiulysiiaiis Diesel way Kerosene 4e3usnan unwun TFLT uaelenAainusfidu TGO (Treated Diesel,
DPK (Treated Kerosene), TWS (Treated White Spirit) kag WN (Wild Naphtha)

Slop Mane/fls NaRANsisdsanain REAT 7ilslléaa Product Specification uag S lsigansadams

Product aneis nansinin lsannssuaumanasuasiiae REA1 (ADU1,LSU1,D/K,SWS1)

VNELAZLANENT $10231100-2019 Rev.2 e

3§ﬂﬁﬁamu (Work Instruction)
o o | o A
M3IaTUNTEUY PUMP §1“5U01u‘ﬁ33\|ﬂ1§\1 LLT‘ﬂ“lIﬂNM 2,

(Preparation pump for maintenance) L%uﬁwaﬁaﬁﬂ% Fui 6 GNAN W.¢. 2663

ununMINAWAA 1 (REAT) mhfi 5/17

WA NNSURAYaY (Authorities and Responsibilities)

REA 1 Shift Supervisor UANQUANTSHAR M WiasMsnan asaseugUnsaiesasdns

D) a a o Y A D)
‘1@ FIIAMIN A3 danutlasany LLﬁBLﬂH\lﬂWWNNTW‘JmiWJUQN@ﬂuﬁﬂ LORRN

REA 1 Lead Team TEMIUANQUaMIHaa luynvhesuaasmandnuay quamsiinasadannalas
ady

wfl, raseuemgnAasassnaasiisudiin Wldaanm e fesnsaaiuusadulims

HNININUANTIUTIWINFDN

REA 1 Boardman (CCR) muaquanmswanlwnwmiianmuaesmsndn bldaomm J5nas fana
asasituazihillmssnasmsemuauindanagon Gadauszamnmitumiondifendaslumasu

Material kaas Product aatifin Log sheet LLazLﬁuﬂu”agam{Lﬂmeixw SAP

REA 1 Operator filumsguamstnamaada’osinslunssunumandayndunen uas aatidindass

ol

P o Y A D)
EL‘WN@WN‘UREJ@NEILLﬁStﬂu‘lﬂWWNNWWiﬂﬁW}UQN@W%ﬁQmﬂa@N

wnungaxthse (M13E/M13/M13M) Suilezenlumsgesnhqueiasing uasaunsolense) Tuusmun

REAT

v
JunaunsUianu (Procedure)

MIWBLNTEUY PUMP dilammdasiigg

1.m54/58% RUNNING PUMP
wielazanlumadon uasilasiumsduauazimma bt pump Aiduoghfandiu pump 1 uay
aa X o
pump NAUTNIL pump 2
maifen Running Pump sy Centrifugal Pump
1. 1T suction block valve 984 pump 2 N3 Valve Hasnn winsmdlenwsniudasld

wstia F dasldlignawnariys valve uax valve dosfimasaarseiinehesuinase

UWHUNMINALA 1 (REAT) mif 6/17
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ﬁﬁﬁﬂﬁdm (Work Instruction)

ANLAUDNET S10231100-2019 Rev.2 m

3%‘1@‘1_7(3&1% (Work Instruction)
MsiA3LNsEUY PUMP dwsunudaniings unlanssfi 2,

(Preparation pump for maintenance) L‘%Mﬁwaﬁaﬁﬂ% Fuii 6 GNAN W.¢. 2663

MsLe3eNsEUY PUMP dwiunudanihge urtlaasofi 2,
(Preparation pump for maintenance) L%Nﬁmﬂdﬁﬂ“ﬁ/ Fufi 6 AMAN W.F. 2563
) Y 9 o e A va A ¥
2. 17739 level Way pressure 989 oil seal pot (&) Twayslm:@uﬂﬂw MEAMILANUINY

Lube oil azsiaefigunsoitrauaniarhenaszanannase

@

§3336) level 989 gear oil slw”agﬁlmm"uﬂnﬁ

5793q flow 984 cooling water (£15)) liag/lusesinind

Ead

e discharge block valve 983 pump 2 t&nuay wsaarunde hot stand by line (€74)

o

NI pump ﬁqmmnﬁsl,ﬂa”ﬁu process liquid (Un@ hot stand by line staadainaan)

I switch Wia start pump 2

N e

o 4 W discharge block valve 989 pump 1 niauriueatl B 1le discharge block valve

289 pump 2 WnIErAagn

«©

{6 switch 289 pump 1 1 stop pump a discharge block valve %aﬁzﬂ@qm

i) discharge block valve 989 pump 1 ﬂuﬂisﬁﬂﬂﬁﬂ (Eluﬂizﬁﬁ}j hot stand by line SL‘Waiﬂﬂ

©

discharge

block valve @l iidming woaviada hot stand by line 1

mswien Running Pump Fwmsy Reciprocating pump

{ o o o
. 11@ suction block valve 989 pump 2 Jun3dN valve Hainn minauianusuiludesls

-

Uszua F doaldIignunany valve iag valve Aealimssansziiodeainane

@593g) level 984 cylinder lube oil UaY crankcase lube ofl Tiaglussdinng  dhdmmdis

N

sl Lube oil azdosigtnsoitrauandorhnnuszamannss

il discharge block valve %99 pump 2 e winamdivhnudacds CCR rowase

w

106 minimum flow 989 pump sl‘*/i”fj@l

ol

o

9@ switch 289 pump 2 i@ start pump WsauAUTe switch 289 pump 1 W stop pump

Aoy b %3 minimum flow RAUNTLVS discharge pressure 784 pump @

@

7. 9@ discharge block valve 994 pump 1

1seianes OIL SEAL POT
Ol seal pot #faeji fiag] 2 Uszinm Ao
1.non-pressurized 4 oil seal pot A pump &9 liquid #t flash §hde1g% TPG T mech.
seal leak Y Tiquid ssnsnsuaNgss pump 1gaauaas seal oil Il wasfiams flash &
inlofazgnasoang FA Ieias
2 pressurized 14 ol seal pot 711470 pump &4 liquid 71 flash Faennnn Tnedasinenanaeils
pot Waadt Tnefld Regulator URNANAE Nitrogen T pot IgenTiemmeiulud Pump
1.5-2 Bar 18203
mM34@x SEAL OIL 191 NON-PRESSURIZED OIL SEAL POT
awyhidie level seal oil APAIIAY 50%
1. Jaméfioan line FA
2. 080 plug k¢ WANEI L4 oil seal pot WRavhmaidia seal oil, daerdlanan srisenmes
amnmalu pot maﬁmﬂﬂ”mag’w%a%aaﬂmmn mech. seal leak
Tunatil Oil seal pot agjgeminameasl Stand platform smsuawiuin
3. 1fial seal oil wlUanld level 80%
4. f]mwa‘mazqm plug Aushumskadi

5. \Jandn line FA Auliinflowds

mM34éx SEAL OIL 191 PRESSURIZED OIL SEAL POT
1. fi seal oil Tutiainahmsuifis oil seal pot
Tunatii Ol seal pot. atjgoviineens's Stand platform dmiuAwluia
2. Tanéulen hand pump 87 seal oil MNEINE oil seal pot
3 flaemueilss oil seal pot Wi 197 release aon Tnedtasse s lallyisnden normal operate
wiatlasritlallyt Process leak WhgwLumas seal oil
4.t seal oil et idin seal oil vl ls!

5. yhmaiia seal oil dlalaunsevislaisydty 80 %

ununMINAWAA 1 (REAT) whil 7/17
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nNEaaLaNES S10231100-2019 Rev.2
ADUIRM (Work Instruction)
MsLe3eNsEUY PUMP dwsuanudaniige urtlaasofi 2,

(Preparation pump for maintenance) L%Nﬁmﬂdﬁﬂ“ﬁ/ Fufi 6 AMAN W.F. 2563

2.M45 Clean suction strainer pump

™13 clean suction strainer pump A¥ila pump laiaansngs liquid Idmand wsiseau

R A v 4 A r oy ey . e Aa e
saamadtasegluseiuing laegldand condition Rariudosld Output aesndhannadial islsle
flow Whifn, NN discharge pump §nNUNG, Amp. AFumaidn pump shndnd vearadim

' = o a A 9 A P | . A v a

un3s wae pump Amadussiouuarflideedy waniadumaasaseuliiuilah condition Susdasind
e lsinmasousey liquid 284 suction drum 789 pumptiugasnNdafinasogads, aameusmL
suction lsileansihag, e discharge lailaigetu fyneeheundlvivhmsuaen pump (e

$6900-2201)
IUnaumM3 Clean suction strainer

1. uds CCR WSuvmuassBusayuy pump §193U Clean suction strainer 38 Basket
strainer
2. @ valve suction/discharge pump L&¢ hot stand by
Tunadlil Valve fosnn winmdenssiusadldiszu F dadldbignuunariy valve uas valve doofl
madaassiighessiame
3. @y ground ﬁ line drain
4. drain process liquid &9 WWO laaida WP snsiaslusneannsdiuly pump & 0 115
"'Lwﬁﬂ@ vent valve 938 drain a% process liquid NN
th Process & H,S vi3amsseme HC snnwsinamans dvhimniussind
5. o flange 789 strainer NaM strainer 8aNNWNATNEYEIA il Sludge vi3a Slag
umuvaldnh Jathnguuasirluiem Waste diasederhdn
6. slﬁ strainer nauAUdah flange NAUAn
7. @0 BV #m suction \§nsioel e fill process Ndldh pump wasdla valve vent awdate
T

8. T valve vent Uaeilla valve suction AUgA oldifu pump stand by

VNELAZLANENT $10231100-2019 Rev.2 e

3%‘1@‘1_7(3&1% (Work Instruction)
o o | o A
M3Le3eNTEUY PUMP §1“§Uﬂ1u‘ﬁauﬂ1§\1 LLﬂﬂl“}JﬂN“ﬂ 2,

(Preparation pump for maintenance) L%Nﬁwaﬁaﬁﬂ% Fudi 6 GNAN W.¢. 2663

ununMINAWAA 1 (REAT) whil 9/17

0
3. JunaumsiasuNsEuY pump 284 Crude, BFW, FO, Chemical, HGO, LGO, Kerosene, HN
,GO, TGO, WN, Water, Slop oil §usuaugasirg

1. winnumhaoigenthgah Tag dialn wa work permit WAy Shift Supervisor WanTIAEY

wazaya W iaiums vda lal

[

uds cer Tsummuhaseiusssn pump swsurugesings  winnudasasiadeumadio

Toemstia Switch 11 On WevaseLRaunnAss

5 valve suction/discharge pump &¢ hot stand by

@

W tag Jemaald vdedia csc 1f

=

fome ground 4 drain line

o

@379801 Pressure Gauge Nanansn damlandivioll @ Pressure Gauge fanmlaing

=

e livdanlFnulibndnmaiBussruy)

{Ja drain process liquid &1 WWO laenfla WP ensaslusy Tida vent valve %a¢) drain

~

Al pump i 0 11§ Taerfivhms drain dosagmirem 9k drain ArEALA

@©

uds Boardman fadevireamigasinqaieGsrudas gl

MsieeNsZUY PUMP v&i"mwﬁauﬁwgam%a
1. IAN& vent Uardrain 289 pump
3 ' {
2. iWleman suction pump 119 wazAae < We vent valve WRBTYLNLIMADDN AU INEANA

3. Un vent valve uazta suction block valve Rizalal

UWHUNMINALA 1 (REAT) wmhi 10/17
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ADUIRM (Work Instruction)
MsLe3eNsEUY PUMP dwsuanudaniige urtlaasofi 2,

(Preparation pump for maintenance) L%Nﬁmﬂdﬁﬂ“ﬁ/ Fufi 6 AMAN W.F. 2563

4.4unauMaieaLaszuY PUMP 284 Unstabilized Naphtha , LPG shwsusudaniigs
Lwinawmbenugasihznh Tag dinlw uay work permit uA3¢% Shift Supervisor WNamTIaaEY

o A a M
LLazamymsmemum‘s Wiavl?d

2433 COR Witmmwaussenszn pump dmsuoudenthgs  winoudasasiaseumsdalyl

Toemstia Switch 10 On ianasoUraunAss
. . (3 Y A a v
39 valve suction/discharge pump Uaxw tag Jandald videdia csc 1

4.077958Y Pressure Gauge Tanan idomletndvalsl (1 Pressure Gauge fanwlitng

a Vo v 9§y o A =
‘Vﬁﬂ‘lLN W‘i’r]Nsl“NW%sl‘M HNENNITLETENITLL)

o o o ¢ L,
5.1 vent valve 8AANGY% pump Mﬂd Flare line auanuaud 0 103 I@mfﬁmmi drain ¢824

B AN drain ARAALIA
6.0 vent valve
7.9 Nitrogen pressure up purge vLﬂ Flare line 133104 3 033

8509 drain valve A9FaUgNA LPG andagusalal d16al pressure agliihms purge do

AUNNG
9.u4% Boardman ﬁm@iammmmﬂiamhigLﬁatéuawuiauﬁwga@aiﬂ
msiofesszuy PUMP wdsrmganthgadia
1. Janda vent wagdrain 289 pump

2. 1o suction pump 91 %) Uagene 7 e vent valve WaTHNEIMFDEN AUAIMAVNA
(uoid WSy LPG pump WlF Nitrogen purge sanussenmel 3 50 fowida suction block

valve uagille vent valve 9an flare W fil pump)

3. U0 vent valve waxila suction block valve auga

VNELAZLANENS $10231100-2019 Rev.2 e

3%‘1@‘1_7(3&1% (Work Instruction)
o o | o Y a
M3ILe3UNTEUY PUMP ih“ﬁﬂ\ﬂu‘ﬁﬂuln?i LLﬂﬂl“llﬂ‘N‘ﬂ 2,

(Preparation pump for maintenance) L%uﬁwaﬁaﬁﬂ% Fuii 6 GNAN W.¢. 2663

ununMINAWAA 1 (REAT) whil 1117

5.4UAaUMELGELAITEUY PUMP 223 ATB product 02P007A/B/C/D dwsuaudaniigs
1. winnumhasvgenthyah Tag @alw uay work permit WA Shift Supervisor WRamIRFAL

wazaya WA iums vie sl

.
2. Operator 433 CCR W3umsiuiassBesssuy pump dwsuauganthgs i tag dialnly
ussurn InFheianssualuih vasndanssualuiihd MCC wSal Operator misnesou

. . .
Snasslasmstin switch lUfishumis ON 8nass motor daslainau
3. ¥ Safety tool box HEWENNWEIENTLLL

4. T valve suction/discharge pump wazdla hot stand-by L% tag f]mm"s\lﬂyﬂgaaﬂ CSC vlﬂy
nuide valve 1” discharge 02P007 to slop La¢ LA valve 2’flushing oil 111 suction pump
02P007 14 flushing oil wysfi ATB ansue (f9n9N temp 289 02P007 AARIAN 320 ° C

UNIiawae Uszanns 60-65 ° C Wie valve 1"discharge 02P007 Al slop

5. St ground 11 drain line ATYFOL Pressure Gauge Nanasnignulandvals

(&1 Pressure Gauge Sanwlaing vBelindasldrmlianidnnmesasssuy)

6.0 drain discharge pump 02P007 83 WWO awifls flushing oil 5§ 90 valve 2" flushing ol

suction 02P007

7.1 drain ol discharge pump 02P007 fiaifiasananaeiuly pump iu 0 115 Taegfivhms
drain Fasegmiam 90 drain AREANA) ISR drain valve 7istIpssialasuaanTIasoy

a4 o B2 X e |
nusngdl @M pump Bnessuiisawidal ietusiuimdalsl leak pass
8. t goannd vi3e ANNAWANDY uds maintenance YhMIaTIAEaL
Y o a Gy A X g _ _ .
9. N GUNNH Y139 mmﬂﬂmwmu IMWWNTSLﬂﬂ drain suction pump 02P007 2 oil i@
10. U35 Boardman fadlamienugantngaioGanmigosthyeia

winewe: 136 Shutdown/Turnaround Wl Flushing Oil (LGO) #hs ATB pump MsunaumEASs

UWHUNMINALA 1 (REAT) whil 12/17
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ﬁﬁﬁﬂﬁdm (Work Instruction) ﬁﬂﬁﬁaﬂm (Work Instruction)
MsleFesszuY PUMP dwisuaugaaiigs urlaason 2, MalaSEaEELY PUMP dwsunudaniigs udlaasd 2,
(Preparation pump for maintenance) L%Nﬁwaﬂdﬁﬂ%/ Fufi 6 AMAN W6 2563 (Preparation pump for maintenance) L%Nﬂwﬂﬁdﬁﬂﬁ” Fuii 6 GNAN W.¢. 2663
o o o o v ¥ awa
M3LAFENTEUY PUMP wadNugasiti1ge ATB product 02P007A/B/C/D &5 WeduaauMsU UGN (Flow Chart)

START

. .
1.0Am&7 vent &y drain 289 pump NN fill flushing oil wh pumpI(ﬂ&l vent 890 drain

. c Lead Team winawhedonthgge permit upy Tag 6aWvaaysid
A I3 . . R u
check valve wamﬂﬁi@ drain check valve Uasanan flushing oil v p ) 9 N
91N Shift Sup jf‘vawﬁmwﬂaﬁau
¢ ) 4 5 d v o s 4
2.11A&7 suction pump W warm pump % € malﬂmuzgwslwﬂmwm discharge Pump 3 Operator . . ., . " N
‘ ‘ winawhendn winnushegas g uaswinamlviivins
S0ULNe warm Pump st”temp.@ﬂﬂa”ﬁu Operating temp. Wazida Hot-Stand by WNa warm AvEeL wasyhmsdaln

pump Flvinsasldnm

*m 1 line flushing ol Widal#an LGO R/D ADU1 lnemadanas 4-LGO R/D lhdh line main 3" wiinashan@aying test switch on

+1 pump laivendlgvalsl

HGO flushing asigUeinang

YES

s 4
yihmsia B/V suction /Discharge U@ hot standby ¥M13ka2% Tag ﬁﬂ‘m ‘
v

{0 LGO flushing oil &9 ATB lt) slop augaimni 60-65 °C 14#lla slop ‘
v
§aae Ground & drain oil discharge 02P007 &4 Wwo.auin flushing oil

v

16 valve 2" flushing oil suction 02P007 U@ drain discharge \fa

pressure discharge 0 bar. WaY ATIAFAU temp, pressure NAINEA

v

o o
2BAITIEI

§13798®U B/V suction , discharge ‘131 leak

P i yG oL . ' AR o yoa Vo 2 a
1. Wneioane hose M3 drain usi Wi lgtiuvia rigid pipe §18 drain &3 WWO i W ldmauy I (9N temp v pressure

) 2 2 99 . a
RNRM LLaﬂwmﬁmmaam’;mwaaﬂmm Lﬁ%ﬂ‘iﬂm“/‘]ﬂ Lnan

2.8 NugaNL 3 Iunsdifasimandontiess pump senluUiayims inspect ¥5a Overhaul

memienugasinpdasihmsld blind flange 7 Tine suction Ua¥ discharge 1iemnass

fesodomhgsmnansnidivhamle

> Ao @ AV e oA o P ) o a o o Ay
3. (ﬂaﬂﬁ’léﬂﬁ PPE VWWLUWNVL@LW DINDNUANNIOW, WIUMNUFIILAN, LATANMNNUETONAUININ

o A eV oy o o END
ﬂumimmwﬂamaanuﬂiaﬂw UEVU

uWunMINAWAA 1 (REAT) whil 13117 UHUNMINAL 1 (REAT) mi 14/17
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ﬁﬂﬁﬂ@dm (Work Instruction)

Msieesissuy PUMP dwsunugesiige

(Preparation pump for maintenance)

urtlaasofi 2,

Guuatsduld Hud 6 qaen e 2563

neaaNaNT S10231100-2019 Rev.2
ﬁﬂﬁ‘ﬂadm (Work Instruction)
MslaEassuy PUMP dwsunudaniise

(Preparation pump for maintenance)

ulanssfi 2,

Gufinatsduld i 6 gaem et 2563

1aNF1581989 (References)

tufinmsutlagile (Amendment)

77 oA o
= g asefunly  Fu fand el #auRegaunaUn te
g2l ¢| 5 g 2 ———_—_—“—_“"— el

= © = o auy
2l x| S| & 5 S| g 0 18 WOEMAN 2561 | - WALLTalENaNT a3y gy
; 5l 8|z & . El 5| 8] 8 S sy Wi o
o~ 13 Q -
3 Document/ Key Activities =l 8| g 2 g 4 § g = FUFUUILMIIRYI WI i
= o) 4 '
g & 8 g = i § é £ 2| g - urlaFomieemlh UPDATE
= ° / < g, g % 3 Y ‘ >
&} =] kel > jasd =3 Q = o o o N
2 2| 8| 9| =| £| g 2| 8| g| & 1 28 NNAWUS 2563 | - WAt AsTUgUN IR EaTELIL ATB | amsg enamde
21 8 ] 21 = S| = g 2 I =) :
=} ) ) A | o
o T I I I 2 I Rl I B B Pump 20P007A/B/C/D ianugasings
— N jse) ey [Te} © o~ @© D o — q
o o o o o o o o o ~— ~
1 $10231100-1001
P e —— 2 6 qamen 2563 | -4PPE fisndudidassnalduniaien FavTand nasua
331 1 (Overall Atmospheric FeUY
Distillation Unit 1 Process)
UszAnENINY2INTLUIUMS (Process Performance)
fumeulsedrammaamazuaums e bimnanambdayaiila g senaulumensandebifalums
PSulgsiasnnssaumsadsdaiiias
2
Matiufin (Record Control) KPI ANV MELN%
: : r— vy P R I
PIR—— anwisasy ffufiesey | stwsam | mevhme MaiesEssEL pump IeoEh sasavhamldgndasusslaansie aehed
i gneasuasaansty UsyfnBmmenuanasgu TIS 18001
3
MENssUY pump laglsid fansnanmahauavanaiaiiaehsd -
uanssUIMsafiwsiofuaaden | UsrAnSmmwenuanasgm ISO 14001

emaudesiiazlsivesy PI (Risk Management)

PI ANALRES MsIMIANNLFES

ununMINAWAA 1 (REAT)

i 15/17

% Overall Plant Effectiveness

Unplanned shutdown

Miss operation

ZUS program/TPM

Competency assessment

Zero Waste

Hazmat
Fire Case

Miss operation

SOP Training

Competency assessment,

Zero accident

Unsafe condition W&¢ unsafe

action

Goal zero campaign

Safety Excellence Program/PSM

wWunMsnawhsie 1 (REA1)

il 16/17
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751fj1iR9% (Work Instruction)

Operate fired heater balanced draft 12B001-4

(Operate fired heater balanced draft 12B001-4

Jovhlag

d@uﬂ%’nﬂ@a@mmmtmlm (RENA)

NN UeNaET S10231300-2026 Rev.1

A5UfRnn (Work Instruction)

Operate fired heater balanced draft 12B001-4 I,mﬂlm@%ﬁ 1
(Operate fired heater balanced draft 12B001-4 Eafinadsduld il 2 wosme e 2566

75UfjRew (Work Instruction)
Operate fired heater balanced draft 12B001-4

(Operate fired heater balanced draft 12B001-4

NeazideaeNES

Fhaanas - A5URURem (Work Instruction)

%maﬂzm : Operate fired heater balanced draft 12B001-4
(Operate fired heater balanced draft 12B001-4

RHELRUBNTT © 510231300-2026 Rev.1

FlusuaNET L MNTINNTELIMMINGAM LU IR WL
(REAN OVERALL PROCESS DESCRIPTION)
NHBRUBNET S10231300-1001-rev.0

U PENTRTATE i o dnlSulssgumnuune (RENA)

HuflegaunsEmMms

HeTanu

Haufinssuaums |

afoiiurtla

Buitnaldom C i 2 WOHMAN .61, 2666

sl enmanmunn (RENA) whil 2/14
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TR (Work Instruction)

NN UeNaET S10231300-2026 Rev.1 7

ik Ve ks Lkt

A5UfRnn (Work Instruction)

Operate fired heater balanced draft 12B001-4 Lmﬂl“ﬂﬂfﬁﬁ 1
(Operate fired heater balanced draft 12B001-4 Eafinadsduld il 2 wosme e 2566

Operate fired heater balanced draft 12B001-4 Lmﬂl‘ﬂﬂ%@ﬁ 1
(Operate fired heater balanced draft 12B001-4 Bufiateuld Sud 2 NOHMAN W61, 2566
f5iiay
FRUTEEIR (ODJECHVE) . 4
DDULUG (SCODE) et 4
UTFRIUN (DEFMIEON) . oooe oo 5
Wﬁ?ﬁLLaSﬂ’NN%ﬁJI’ZWﬁ@U (Authorities and RESPONSIDIITIES) ... .6
‘iu“umaummﬁﬂﬁmu (PLOCEAUIE) oo 7

1. MSEIAFOLEN ARSI 12B001-4 (ChOOK) oo 7
2. miwﬁwmiﬂ'au start 12B001-4 (PIEPATAtION)..............ov oo 7
3. miVLa' explosion gas masl,mm 12B001-4 880N (FUrnace purging)...........ccocoooevovvoerorooroereeeeeeeeeeeeeen .8
4. N33R Pilot gas (LIGhtIng PlOL).........ooooiiiiiriririiiiiiiiiiiiciiiiiii 9
5. N33 Fuel gas (Lighting Main DUIMET) . .......ovvvvvveviviviiiiiiiii .9
6. Normal Operation..
”@%waumiﬂﬁﬂaam (FIOW GRAI) e 12
LOMENTENDG (REFETEIICES) ... 13
PITLIIN (RECOIA COMION .o 13
ﬂuﬁﬂmﬂmﬂm@jﬁa (ATEIAMIBNE) ..ottt 13
UTLRNDMNYDINTLLIANT (PrOCESS PEITOIIANCE) -.....evoroeeeeseeeres oo eeees e eeere s eeeee oo 13
ﬂ’NNLa‘m%QS\MUiﬁj PI (RiSk MANAGEIMIENT) ... 14

Janyszaen (Objective)

Dugflammfifivuaas REAN Sorimdsdnnmnai dhelsindi dvsidmbiiumseussies iona
enagamsdilanehed Saustazsty winemalfiimanda (Operaton) auflarfdamaunun Warhvuemeazdue
SumerlumafiRouialying Operate balance draft fire heater Itldtnasgm qanw uasBaminanm
e TaefUfiRousanmfifouldrenadasiussuumesamedunmmm dmaiewstuazes

Uaaarit wazauianaaan

2aULUA (Scope)
Tilde et g siriumsvhansil balance draft fire heater 12B001-4 Zesufinsoulaaminaumunnanuas

dHulgsnmanmunsuassifenda

[1] MIFaMBAUGNN ATBLAGHYNG) mheufiieadaeiums Operate balance draft fire heater
Fougissdmanan MIAILANFNEMINGS UALAAMNNANIFTIRFLNN wiabile
wiwsus REM 7latmmaninm dosialifiu feed it BTX

[2] mydamssdanedasiianiyn mamﬁgu%msimzmums Operate balance draft fire heater G
3 material ifanganszuunEWAsawlAERuEThe) sanm sullyfmtesiuuasiinsafind
aAnanluusiasmhensrdae: REAN e lisanedastudorive uasngmnasmdangon

[3] MM ImuaTINELaLA NN a0 ma‘uﬂ@Nm‘sﬂﬁﬁ@mmmwﬁmmslumzmumi Operate
balance draft fire heater IwAWALAIRME0IREAN e Wirenndastudarmin ngsudluvs @i uas

ngMsnacua WA AN

FruSuLjsgun UMD (RENA) whil 3/14

sl enmanmunn (RENA) whil 4/14
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TR (Work Instruction)
Operate fired heater balanced draft 12B001-4 Lmﬂl‘ﬂﬂﬁﬁ 1

(Operate fired heater balanced draft 12B001-4 Suilratsduld Tufl 2 wemen e 2566

a . g
YN (Definition)
RFMU %312/ Reformer Unit iuUnit 12 iiaifindnOctane 209 THN leHanaedin Reformate (REM)
HUftfen manefls winomuwunUSUUqsgmmnLum (REAN)
Furnace %38 Fire Heater vineils tnlyianasoulmanansiivianefis balance draft fire heater 12B001-4
Burner W85 9l 39 12B001-4 Ussnausmeienlfizamas FG
Fuel Gas %38 FG vaneis uiiagamasluileun LpG
Pilot Gas %38 PG 73n8fly d3uisenauaasiiin ﬁi%ﬁww%uq@lWﬁwﬁau@@ FO 38 FG
. . a ¢ a A o P e
Air Register vanefs gUnanlanueuSnaomeidmn v burner udagin
2 “~ o "~ A A P ¢ X a
Excess 02 el 1snaumaoanfiauiimaonnmsin s saizeaamas
A o o P A
Flue Gas vsnef Mavidsmaun siidosoandivaasm
Draft Pressure %Nt/ Femadstasnusumeuaniunsessenmeiogmesonien
=3 1
Stack vianpDs Uangen
Stack Damper 3N&fl9 1N4AIUAKM3 WaBBNTDY Flue Gas filaaaem
ID fan W3l Induce draft 1 blower ehwsugamasaufisdioanmainlysl sannntdas stack

FD fan vsnefl Force draft 1 blower dmsugaamebuussenmendisnuanifeunnssandl air preheat

. >
ﬂauﬁaumgmum

PPE wanefls gunsoiflasfuduanesuyana

JaNE@ULNET $10231300-2026 Rev.1 7

ik Ve ks Lkt

A5UfRnn (Work Instruction)

Operate fired heater balanced draft 12B001-4 Lmﬂl“ﬂﬂfﬁﬁ 1
(Operate fired heater balanced draft 12B001-4 Eafinadsduld il 2 wosme e 2566

FruSuLjsgun UMD (RENA) whil 5/14

whALazANNSURAYaY (Authorities and Responsibilities)

REAN Shift Supervisor b

- euaauazguamInAalnivaon lasdasemunuaanmensnaaie] uaznszuINaR Wiew

taaastuasiulmausnasmsemueueudanadon
REAN Lead Team Operator (LTO) S

- dwmuguguansmstie iaamadaeasttuaanlimusnasmseuandmiaedas
- qua Stock ssiaslliTRewalumsld

- TwusamslE Materiel uataTRdoUgUnInieosing
Ay
REAN Boardman &7

- ueauguene Tu COR wu sammslua anusu grngdl sasnszunumanda wiw DCS Titlet
U'%mmuazqmwwwmﬁﬁwm

- thsmwiumhesufiRendaduneiy Material

- dncndastoul

- aeiiwinuasiudasamaiusanueuener lumanan Tmdeays Material uagnaasow
REAN Operator fmbh

- enuagua dmaemsien imaimelm 128001-4 Wimnsainaeanm e imsnsaldouldochs
doilas danaaansiy aananssrusdefawagan uasdimedsseunuiumbanugasihgs e
wilesthynsdififietynrivgunsalaehaiuad

- maaaauLLasﬁa@ﬂuﬁn‘n’"@sﬂamﬁﬁmmm Lmim”mﬂmw 12B001-4

winnudasthss SnhfimeunnmsthyesnmduauPM Plan) gunsoleheriifiendosriy 12B001-4 ath

sahiane salufomaudly desnm@udu gunsoindgadems Tinausnldmmle

sl enmanmunn (RENA) Wil 6/14
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TR (Work Instruction)
Operate fired heater balanced draft 12B001-4 Lmﬂl‘ﬂﬂﬁﬁ 1

(Operate fired heater balanced draft 12B001-4 Suilratsduld Tufl 2 wemen e 2566

NN UeNaET S10231300-2026 Rev.1 7

ik Ve ks Lkt

A5UfRnn (Work Instruction)

Operate fired heater balanced draft 12B001-4 Lmﬂl“ﬂﬂfﬁﬁ 1
(Operate fired heater balanced draft 12B001-4 Eafinadsduld il 2 wosme e 2566

Funaun1suuaa (Procedure)

1. M9AIAHOUFNWABUMS |97 12B001-4 (Check)

1.1 @3298019A 14 blind 6ha7) Mal blind list Uae §utlsenanenenes 12B001-4 dwaghﬁummﬁgmﬁm f
ammesayast TasdmasaunmiueesqUnsallusoutes Mechanical s swudlahaansariam
Ifbehssaiysel

1.2, veseuMshaLzeqUnIl Instrument (Function test) awwilansnansavhomliasilenagneas

® Stack damper axsanilaiio-dnldases bifiedalaammanadde/de 2-3 ad unzdlnlsioelss
uvng 100 %

® Control valve Uag ball valve FG aghﬁnmmﬂmﬁﬁ (close 0%)

® Shut off valve close and vent open FG, Pilot

19

o ayamaulid otk Emergency shutdown, flame detect 971 DCS, panel

¢ P ¥ A 4
1.3. m;ﬂ,ﬁqﬂﬂim PPE sLWﬂmm'JuﬂauﬁNﬂ’T%ﬂﬂﬂi@

14. thfinransaasonlunasa PSSR 9900F-840

2. MSLASUNMNSNAw start 12B001-4 (Preparation)

2.1 Recycle compressor 12K001 azdaafiudusnrion o lidl process flow (H2 circulation) lviarhis heater
coil

2.2 Fill ¥ BFW 1uisuu steam drum WaFEAAWSZUY Circulation

3. msa explosion gas mﬂmm 12B001-4 83N (Furnace purging)
3.1. Start WoanQaa N ¢l FD fan 12K005A/B Tusriaw 515 wifl wiala Hydrocarbon uasiimsnsiason %

e (lsifiu 1%) nowmsqa pilot yness laedfifamudunasn @i

- @398y Stack damper (PV1201) agslmhl,mm agn (open 100%)

- Burner air damper (PV1295 A/B/C/D) ag'slwmmmn%qm (open 100%)

- Preheater bypass damper (HV1294) agﬂ%ﬁmmm Toge (close 0%)

- Air drop door Havn aﬂwﬁnmmﬂm (bypass PSLL1293 Wlatlosriu air drop door 1)

- e HV1292A Waz HV1293A suction - discharge valve 12K005A e HV1292B Way HV1293B suction
valve - discharge valve 12K005B

- N start FD fan 12K006 A ve B

- vi&5N start FD fan Beusnauds W monitor PI 1293 1 pressure {iuund Tlan bypass PSLL1293
naudA (DCS panel)

- &N start FD fan 154 monitor §3ms aismasenmel (FI-1291)fieanan air preheat Whinely heater

> v
a va o v a

3.2. Start WaAaNs¥U1@21Me ID fan 12K004 Imﬂg]um‘lwumw 9%

- Wadrain hquid‘ﬁsuction valve auvmauEadladsld 25% Wasznenhoan(@y PPE wasaymiloas)

- Service cooling water WS/WR ﬁ ID fan

- 1T suction valve 289 ID fan PV1291 (open 100%) %38 manual Faldimhamie set Jaldan DCS

- 7@ start ID fan 12K004(0kq pilot/FG A lairun ID fan 1 isolate slide plate(guiliotine) T

- @eer)la Stack damper (PV1201) aullage

- control Pressure draft 920 Suction ID fan (PV1291) ildenilszanns -2.54 mm H20 Lﬁaﬂmfazﬁﬂa‘lﬁ
set \u Auto mode

- ﬁamaz@mm slumimuqm 02 91N AE/AIT 12036 17U PV1295A-D ( M3 AIR 11 )I@y@ﬂ%mm air

i leann Fii2o1

FruSuLjsgun UMD (RENA) whil 7/14
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(Operate fired heater balanced draft 12B001-4 Gafansduld Tudl 2 wommen et 2566

4. M50 Pilot gas (Lighting pilot)
4@ Pilot Gas 7913 12 1l Wia CURING in aiusausialil

- narau Control valve uag ball valve FG: aglushumislogm (close 0%) iattaarilafld Fuel gas $adh
i lallofqa

- Line up fuel gas supply (FG) ﬁ main line

- Boardman ¥hm3 bypass Shut off valve 984 pilot &Y operator ¥NN19 latch valve I@]EI Shut off valve
axeoade way vent valve axsiosle

- Operator it 1 avdla pilot gas valve ﬁaﬁ%@gm a0 operator i 2 waANALa igniter ¢ pilot
burner fidamaazqn Toa pilot axdasedamelu 10 - 15 3wt loedanashumetasguinly drafeds
ilqentasialy mnqalaifielifle pilot gas valve udsorlszanns 5 Wil Srazandia votatlaomilalbid

explosive gas mixture

5. M133@ Fuel gas (Lighting main burner)

- Boardman ¥"M3 bypass Shut off valve 289 pilot WA operator ¥NM3 lag valve Tne Shut off valve
axeoadle way vent valve axsiosle

- Boardman ﬂ'amrﬂ@ control valve FG I@ﬂw’lﬁqu FG Pressure QxLﬁN%Mﬂu psLL waly uae FG
pressure a;iﬁﬂizmm 2 bar

- Operator lla ball valve FG 97 Main Fuel Gas Burner finsiafidl Pilot Gas qakiiowud uazutsuusishd
gtrsin vkl uaed Flame swindnrian

- 30 Fuel Gas burner s et Heater Outlet Temp. ﬁ 30 °C/hr
HREYM Burner L'ﬁ'mmmmﬁmmﬂm Heater Outlet Temp

- @A Heater Coil Temps /Skin Temp uazlSuUes Feed Flow ¥3@ Flame Lﬁaslmy Balance

FruSuLjsgun UMD (RENA) whil 9/14
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A5UfRnn (Work Instruction)

Operate fired heater balanced draft 12B001-4 Lmﬂlﬁm%ﬁ 1
(Operate fired heater balanced draft 12B001-4 Gufuatiaduld ufl 2 wnmmes wet. 2566

6. Normal Operation

6.1. Operator/CO m’maauﬁmwﬁ%wmm 12B001-4 en&N9au289 Operating window “ﬁlixﬂuﬁ%‘ﬂyﬁ] Fire
Heater Monitoring (Training Module No. ) DENATATA wolvisilath 128001-4 ag’hﬁmwﬁ
aayini%aa‘awuml\/[echanical 1Ay Instrument mﬂwugﬁuéauﬁaqﬂﬂimﬂm‘ﬁﬁ@ﬁaﬁmﬂﬂgﬂﬁaﬂﬁﬁa
1183 Boardman Lﬂ:a‘%wmmmdwLﬁumilﬁwmmmﬁﬁauﬂmﬁﬂﬂ

6.2. Boardman A3UANENIEMIHAAWALMINNLLEY 12B001-4 NNTELY8Y Operating window ﬁizﬂu
48 Fire Heater Monitoring (Training Module No. ) aghainsease sw‘lﬂﬁamiunﬂlmﬂwwﬁﬁm
iU 12B001-4 wmmmﬁgﬂﬁawmxﬁa

o o , . eX ,
6.3. “‘VL’JHQ'I“‘EN!J'I?\? LYNMIAINANLY “ﬂall‘].ﬂ?ﬂ qﬂﬂimﬁumummmad 12B001-4 eny3aums PM end

' P
ada X

wHnuine Haehesshisse TalutemeiuudsiymviennufioUndfifeaun 12B001-4 uagurlzau

-
WAL

6.4 N9 bypass interlocking Lﬁmmﬁauﬁwqa Lﬁai%am fired heater Migawﬁqawﬁ conditions ﬁ
Lﬂémuﬂm‘lﬂmﬁ normal conditions mﬂuﬁmﬁmisﬁauﬂm 174 M3 clean pilot regulators, N3
calibrate/verify transmitter @ﬁd*’] yRadnanTsama production uﬁuﬂmﬂém running pump
10P007A/B,12P008A/B, compressor 12K002A/B,12K005A/B ﬁﬁ%amimsilu mode operate natural
draft/forced draft/balanced draft #39 composition/conditions process LﬂsiluLL‘iJad \9% Feed THN &en

Naphthene QG@WVTTW‘ flow discharge 12K001 819 low \1611 el

o Sudashms bypass interlocking 289 fired heater 12B001-4 Aoushiimatanssuma i
detlosiuemaideme vieruliaondt wiasunmefionainiu Iy NTU desfitfmaenss PM
$9900-1015 M3 Override $anTrasssLLA W RwarstuLTasuaaaonsit warszuy i
(Temporary Override of Alarm, Safeguarding System and Electrical System) Iﬂums key ‘lwswu

E-MoC Iﬂtl‘szl! Comply with PM/WI no. $10231300-2026

sl enmanmunn (RENA) mhi 10/14



AAEaUBNENT S10231300-2026 Rev.1
TR (Work Instruction)
Operate fired heater balanced draft 12B001-4 Lmﬂl‘ﬂﬂ%@ﬁ 1

(Operate fired heater balanced draft 12B001-4 Suilrateduld Tufl 2 wemen e 2566

Interlock Tag Number #li229240U Fired Heaters 12B001-4 81989210 P&ID: NTU Cause & Effect

Diagram Index aadh
P&ID DWG NO. 69P-1-12-500-3-0

P&ID DWG NO. 69P-1-12-501-3-0

FruSuLjsgun UMD (RENA) whil 11/14

NN UeNaET S10231300-2026 Rev.1

A5UfRnn (Work Instruction)

Operate fired heater balanced draft 12B001-4 Lmﬂl“ﬂﬂfﬁﬁ 1
(Operate fired heater balanced draft 12B001-4 Eafinadsduld il 2 wosme e 2566

NTumauMsUHURN% (Flow Chart)

Interface
START

n3agauANnianniewsn Heater

l

Preparation for start 12B001-4

L

Responsibility

WUNI REAN

WUNIE REAN

Start FD/ID fan for purging

Operator

Boardman

Operator an Pilot gas

Boardman burner

Operator an Main Burner

Boardman

Operator

Operator =‘ ] 5
D nguuni uaziu

Boardman

conditionmumang

sl enmanmunn (RENA) whil 12/14



RNBAUBNET S10231300-2026 Rev.1

TR (Work Instruction)

Operate fired heater balanced draft 12B001-4

(Operate fired heater balanced draft 12B001-4

wileassf 1

Suilratsduld Tufl 2 wemen e 2566

ANBRUBNFT S10231300-2026 Rev.1

A5UfRnn (Work Instruction)

Operate fired heater balanced draft 12B001-4

(Operate fired heater balanced draft 12B001-4

uilone 1

Eafinadsduld il 2 wosme e 2566

Lana1581989 (References)

C31N-000 Heater Start Up & Shutdown Operation

9900F-840 Pre-Start Up Safety Review (PSSR)

PM $9900-1015 M3 Override $aaan9assvundnyn ieuwiayszunilosiunnulasnie wagszuy

vLW% (Temporary Override of Alarm, Safeguarding System and Electrical System)

Mstuin (Record Control)

mmanms amwa@mu ﬁ'%’uumau SEHTIMAaLNY s

v & 1A
SJ%YIﬂﬂ’ﬁLLfﬂﬂ.lﬂ“Na (Amendment)

24 »1 oA
AFINLEN LY W e 1

0

16 WONAN 2561

918N3!

Initial Release

iEufngoumsunly

Wiy enedrimuus

1

2 NQHMAN 2566

WNTD 3.2 UaY 6.4 M3 bypass interlocking o)

Nuganthye

7
oy leEunn

1l528NBNMNBINTEUIUNTS (Process Performance)

iumsiensednimwasnszoums Welimansmidasafldllfisznaulumsfasandie iifalums

Pulyiamnnssuoumsetvsiowios

KPI ANANUNY mMeNLNU
% Excess O2 control at Stack % Excess O2 control at Stack DCS
No. of Fire Heater Interlocking bypass | No. of Fire Heater Interlocking bypass Audit form
% Turn on APC % Tum on APC PHD

No. of excursion outside ROW

FUINASINRMTUHIRN start up fire heater i | DCS

Operating windows ANendasiy Fire heater

Zero accident

LiflgifmeiiAiaanms start up fire heater IDMS

mwtﬁmﬁaﬂs\iuﬁg PI (Risk Management)

PI
% Excess O2 control at stack at 3.5-

5.0%

ﬁm

02 Analyzer detect value

error from

1. Service higher temp than
design.

2. Plug at tube to 02
analyzer.

that effect to

1. Energy loss

2. Environment complaint.

msé’mmsmwmﬁlm
1. Operate burner at operation curve.
2. Review PM Plan.
3. Blow back flushing modified VD) Change
type of analyzer.
4. Establish Trouble shooting procedure if

when O2 analyzer error.

Zero accident

Unsafe condition Lag

unsafe action.

1. MawSaNANANSaNAaw Startup Fire
heater.

2. Training and assessment

No. of excursion outside ROW

1.Fuel pressure fluctuate

2 Knowledge and skill

1. maRamanden izamasmaemamInga

2. Training and assessment

P %
A nnuidlalunszuaums
Override of Alarm and Safeguarding

System HAZNITUIUNNTLTUIINIG

MoC)

wlaeuutlas (Management of Change:

- 1112891 14 key Tuszu
E-MoC IWJEZL! Comply with

PM/WI no. S10231300-2026

- AoENINIZTUIUMST Temporary Override of
Alarm and Safeguarding System LQg
- 4

NITUIUNNILTUNINSILAEUMLIRY

. N
(Management of Change: MoC) 11]811]11
AufieIvealu RENA dugeamiemiie
4 0 - Y .
dwalinauiapang anudhlaly

NILLIUNNIAINGD

Fru UL U D) (RENA)

wmif 13/14

FuluLpgmMMNLND (RENA)

il 14/14




wueLaaLenans S10231100-2025 Rev.2

ﬁﬂﬁ‘ﬁ'ﬁa‘m (Work Instruction)

v 6V a a J fddd v .
MITUMDLTRWAINNENYD130TDL2N Fuel Gas System DK unit basn19

UfiRawlusauniaaiengs uag s flush clean 15E024AB
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel
gas system DK Operations) and Flush clean 15E024A/B

Apnimel

1 v
NSNAWIING 1 Lag 2 (READ)

NHLEDNENT S10231100-2025 Rev.2

ToURems (Work Instruction)

- a \ €a o . awa ‘l € .
ﬂ‘liiﬂm‘mﬁaLwaﬁﬂ‘lﬂﬂ‘lilil’l‘iﬁ‘i‘it‘ﬂ’l Fuel Gas System DK unit Ltazmsﬂg]‘umm WUFNWNITUGE AT 11T
flush clean 15E024AB uilamsant 2,
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)

and Flush clean 15E024A/B Sufinatoduld ufl 2 Fomes w.el. 2566

igﬂﬁﬁ'am% (Work Instruction)

[ % a U fddd ¥ . a va
MSSUNDLTBLNAINNEEDI1TAYGN Fuel Gas System DK unit u,azm'iﬂg]nmm‘lu
#01UM50E6199) wAZ M3 flush clean 15E024AB
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas

system DK Operations) and Flush clean 15E024A/B

Seaduaiand1s

hanaa © A5UfiRew (Work Instruction)

Folanas - msuedem A nEheaSia Fuel Gas System DK unit La¥m3
UfiRalusmumsalshae uag ms flush clean 15E024ABue 1 lusha s
Nt
(Preparation for receiving fuel gas from RC to Fuel gas system DK and
Fuel gas system DK Operations) and Flush clean 15E024A/B

ANELAVONENT © $10231100-2025 Rev.2

siuaans TN AAUHN NS W e (Overall Atmospheric Distillation
Unit 1 process)
ANLLABLONENT $10231100-1001 rev.0

MNRNUIURATaL . nawhsia 1 uat 2 (READ)

H3UAegaLNIELIUMS

Hesamu

Hanslfinszuanms

2

assiunla

Eufinaldnm o Jud 2 Remes w.el. 2566

manaisli 1 uae 2 (READ) wmihi 2/17



NHBLRUBDNET S10231100-2025 Rev.2

5UfTRNn (Work Instruction)

mesuihadamiennihearsaddidr Fuel Gas System DK unit uazmatfsfemlusamnisaionsg uag ms
flush clean 15E024AB wileassd 2,
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)

and Flush clean 15E024A/B Gufinaoduld ufl 2 Bones el 2566

CAGIT
FTGUTLEIR (OBJECHVE) e 4
DDUIUGL (SCODE) oo 4
wﬁmm (DEFTIEION) ... et 4
AATNUAYANNIUAATEYU (Authorities and RESPONSIDIHEES) ...t 5

TUNDUNIUHIRNY (Procedure) ...
1. Overview Fuel Gas System DK FFURINENE RC e 5

2. 4UOUMI Service Fuel gas AN RC 9 DK (*Wnwmwuamssumis Bvagflugiil 2) .

NHLEDNENT S10231100-2025 Rev.2

ToURems (Work Instruction) o

masuiadawiennehea1saddidh Fuel Gas System DK unit waemsfttemlusnmnisaloneg uaz ns
flush clean 15E024AB unlensed 2,
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)

and Flush clean 15E024A/B Sufinatoduld ufl 2 Fomes w.el. 2566

3. MIAUANTILY Fuel Gas System TUSTIMMTON oo 9
NITUSDUMFUTUTN (FIOW CRATE) e 13
NTUSDUMFUTUTN (FIOW CRATE) e 14
NITUSDUMFUZUGFN (FIOW CRATE) oo 15
LANENTA9B (REFEIEIICES) ... 16
PIITUIAN (RECOIA CONLION ..ottt 16
v & 1A
uwmmil,l,ﬂwlm@m (AIMENAINEIIE) ... oot 16
USERVBMNYDINTLUIUMNT (Process PEIfOIMENCE) ... oo 17

44y
mwmmmﬂmmm PI (Risk MANAGEIMEN) .....oo.ccccccoiiiioieieeiee oo 17
msnawhalis 1 uay 2 (READ) i 3/17

JanUseesn (Objective)

!
a wa ~ caan

1 o ifugdle lumsUfsReudosBenriafsBamasnsunndeen$adadissun Fuel gas system 989 DK unit

o Fnmme lurhelsondi

2.l Wifinesnlanastbuay Reliability 3 lneiswnzluanumsaiiuanmin viemgnsaid

P

K&l Fuel gas sy

Fuel gas system 1in unplanned SD 619 4

23ULUA (Scope)

Wehwsumsufifnuaas READ (ADUT (DK) uag ADU2) ¢hel RE

a . el
UNULIN (Definition)
2 o X A A a P P a
Fuel Gas el Mazamaan i luennn (Bumer or Heater) luatnumaiisamasanliiunssuoumanés
€4 msnefl Butane

RCPR ey damdsunqsnmmmlnafiauansats
READ vsnefla aunsnéushalial uag 2

TPLT (TF2) vaneiy daillnsidesunsdnia
OLHU (ETP) visnefis ﬁauéammgﬁﬁﬁamﬁuﬁ

Plant user N2l Plant 6197 75U Fuel gas fiselae ADU1 (DK) tldom

manaisli 1 uae 2 (READ) wmhi 4/17
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AoUfRem (Work Instruction)

- a | 6o ) . awa SL € 1
ﬂ‘]‘i‘i‘iJﬂ'I‘JIL%aLWEi\‘iﬂ‘]ﬂB]‘]?.lEl'liﬂa‘iL‘ﬂ'l Fuel Gas System DK unit LLEBmiﬂ{]UGN‘]% WHANIWNITINGNE) AT NT
flush clean 15E024AB Lmﬂ%@%ﬁ 2,
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)

and Flush clean 15E024A/B Gufinaoduld ufl 2 Bones el 2566

WALazANNSURATAY (Authorities and Responsibilities)

ADU1 (DK) Syhfiusmsdamsssu Fuel Gas system / findatseanisnuionadadsanmumnssu-as Fuel Gas 9

WYEN / Operate Valve Wiate lumawBusmio C4 wavhndusnldas C4 vialflumass Fuel Gas
ADU2 Smhifigaeninsdamsseuy Fuel Cas system nssifiamaanidusse diosmnidueldselng)

RCPR Whimieinuiisufiereulumses Fuel Gas ERU andhe RC liiarhe RE vhwifieouepn/Ssnssnsss Fuel

SLDA LA v o o A G sL N \1 A
Gas MHMANWINZANNUMAININGS / Monitor Flow W4 Center WM3U3MN3 Fuel Gas U¥ik1e RE

TPLT fwhiids-nyads C4 mafiche RC 30998 Uat Operate Valve Winthalumsisdesyia C4 ashnatsnldd

c4 v3al8lumsds Fuel Gas

OLHU (ETP) fmifi$uanmsld Fuel Gas ERU Line I lunsdifivna ADU1 (DK) 42978

Junaunsufjiaam (Procedure)

1. Overview Fuel Gas System DK fsunnehe RC

¢hel RC (BRU) 7 Fuel Gas Mnnawansnnnieiadasmsldnudadindoann Flare 1swanns 4.5 Ton/Hr
ﬁ@LﬂumigﬁyLﬁa*ﬁﬁ;ﬂammmﬁaﬂ finmmmmaurlelaediusndims Modify line Wielflumsdstuel gas vsznavly
mevia

1#44i1 line PPmix for start up N4 mads Fuel Gas T8t ADU1 (DK) (D/K) %@ﬁwmimﬁﬂﬂ@fgjaaﬁ
15¥ane4 2.8 Ton/Hr (ﬂaLsi”u?ﬁMugﬂﬁl)I@ams Modify vl Fuel Gas a1 59D001 (Fuel Gas Mixing Drum) 19g)
slaviaaInNasu Upstream 989 PV-5900101B Widhsisvia 67-PPYL-01037001-B21a1e/ 4750 line Fuel gas system
DK 6"-FG-01037005-A12 98190173

1ufi2 line C4 910 TPLT (TF2) 145 ca 15y Re émsums Start up(ﬁ/im&i”uﬁumgﬂﬁl) Taemamodify ¥io
6-LPG-01038002-B11 Anulselemigage ludsiisslaisnfiudaslisca snldds Fuel Gas shufino 17 Ton/Hr

910 590001 snidviowduth lnemsld Control Valve FV-6900106 sniflushanugan/3snms Fuel Gas fisslst DK

NEERBNENT S10231100-2025 Rev.2 im

ToURems (Work Instruction)

- a | 6a ) ) awa 61 €
miillm‘]!lﬁi]LWﬁ\iﬂ'lﬂN'lEJE]‘]‘iﬂ%%L‘ll‘] Fuel Gas System DK unit Ltazmsﬂgwam WUFNWNITUGE AT 11T
flush clean 15E024AB LmyLsU@%ﬁ 2,
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)

and Flush clean 15E024A/B Sufinatoduld ufl 2 Fomes w.el. 2566

manawhali 1 wae 2 (READ) i 5/17

andulenviodaduiz Sasdoslflumsds CauarFuel gas [T RC/DK unit udhusingdh asiudadaed
dunaushafifedasiunmeununlumahvandusnlfnuie Service C4 uag Service Fuel Gas Beagnaniilu

Wradnll

E‘Uﬁ 1 W@ Simplify Flow diagram %89 Fuel Gas from RC to DK

2. Fumaums Service Fuel gas 910 RC 197 DK (Wumwuansshusk B/Vaefluguil 2)

manaisli 1 uae 2 (READ) i 6/17
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5UfTRNn (Work Instruction) o
- a | ¢a o . awa St € .
ﬂ’l‘ii'i.lm‘lll.%ﬂI.Wmﬂ’m&]’lﬂi]’li@l‘i‘il.‘ﬂ‘l Fuel Gas System DK unit LLﬁzﬂ‘Ii‘iJg]iJGN'm WHANIWNITINGNE) AT NT
flush clean 15E024AB wilaasa 2,
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)

and Flush clean 15E024A/B Gufinaoduld ufl 2 Bones el 2566

21 1F a1 line 6-FG-01037005-A12 Line Fuel Gas from ERU to Refinery (Line DK#1) wdsvhms Leak

Test / 02 Free / Take Out blind (5a15e/U508La ﬂqjﬁl@%u@au}?‘uel gas exchangeﬁma‘lﬂﬂi
211 DK fla B/V (V12) uawsiashe Hose 13Uy Flare
2.1.2 DCC da B/V (V13) Munas Plant DCC
2.1.3 RCPR (1@ B/V (V14) : ﬁ BL ERU
2.1.4 PCPR Make up pressure ’«J‘lﬂ,@w 5.5 Bar mﬂﬁyfuﬂ@ Valve (V14)
215 RCPR udt DK il Release FG to Flare at Pressure balance FA i Valve to Flare
2.1.6 RCPR i Valve make up pressure an 2 ﬂ%ﬂ (SQM%WN@ 3 ﬂ%@)

2.1.7 DK W Valve (V12) Hadiasmssu Fuel Gas :1n ERU

2.2 1d51uduf2 line 6"-FG-01038002-B11 Line Fuel Gas from ERU to Refinery (Line DK#2) 8313 Win

TPLT C4WiURCNastart upiaa UN1Gidunau Fuel gas exchange Fastaluit
2.2.1 Confirm tWun TPLT V\Hﬁpump%POZlLLazﬂ@double valvefiB/L,
22.2 DK unit {a B/V (V7) 6'-FG-1540025-A12 line FG 1dufi2 fIB/L

223 DK §aB/V (V8) SULPG TF2 2'-LPG-1540013-A22 7IB/LUaIAB/V (V9) line 2'-FG-1540026-A12

flushing C4 1WA15D025
224 uds HMU 20B/viiB/Liorucalnaidis1D001

225 U839 RCPR JAB/V (V1)IB/L ERU wavFV-5900106 TeFGifiaflush CAldh Fuel gas system DK

manawhali 1 wae 2 (READ) i 7/17

NHLEDNENT S10231100-2025 Rev.2

ToURems (Work Instruction)

- a \ €a o . awa ‘l € .
miinm‘mﬁmwaamnNwmw‘i‘i‘m Fuel Gas System DK unit Ltatmiﬂ;]umm WUFNWNITUGE AT 11T
flush clean 15E024AB uilamsant 2,
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)

and Flush clean 15E024A/B Sufinatoduld ufl 2 Fomes w.el. 2566

226 DK acontrol valve LV-154065 $uCA115D025 watevaporateidimixing drum 1#a5aseunCafiflushla
anline 6"-FG-15038002-B11usin(level 16D025\aitisvy) visitliaaidauasdln LV-154065 dnasafiaghlsid c4

anensluvie

22.7 DK {aB/V (V8) SULPG TF2 2'-LPG-1540013-A22 7B/Li115D025uaie B/V (V9)line 2'-FG-1640026-

A12 flushing C4

2.2.8 DK WAB/V 6" (V10)ua£10” (V11) line 6-FG-1540025-A12 FG inlet 156D024 Lmﬂﬁﬁam@ level LI-154069

Wosmasaun il c4 enehs

229 DK udsSiamssumafisiasmsan RCPR

manaisli 1 uae 2 (READ) i 8/17
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AoUfRem (Work Instruction)

v o X a | 6o ) . awa SL € 1
ﬂ‘]‘i‘i‘iJﬂ'I‘JIL%aLWEi\iﬂ‘]ﬂB]‘]?.lEl'liﬂa‘iL‘ﬂ'] Fuel Gas System DK unit LLaZmiﬂ{]U@N‘m WHADIWNITNGNE) AT NT
flush clean 15E024AB Lmﬂ%@%ﬁ 2,
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)

and Flush clean 15E024A/B Gufinaladuld ufl 2 Bones el 2566

U1 2 usasshumkeas B/V ¢ fidasldlunis Service line Fuel Gas 210 ERU 147 Fuel gas system

3. MIMILANIEUL Fuel Gas System hﬁmmmini@‘mﬂ

RNeReNa1T S10231100-2025 Rev.2

ToURems (Work Instruction)

mesuMagawieaindiea1saadisn Fuel Gas System DK unit Wagn1sy

flush clean 15E024AB

awa

{]‘iJGN'I%SL%ﬂﬂ‘I%ﬂ'IiniﬂIN‘] e N3

unlaasadt 2,

(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)

and Flush clean 15E024A/B

Sufinatoduld ufl 2 Fomes w.el. 2566

Pressure
~ | Fuel Gas - - . #12i Fuel Gas
gatunsal system waruauszuu Fuel Gas Refinery Action by ain Refinery
(Bar)
Shift Su Plant User 1iia
Normal 3.75 - 3.95 | ADU1 (DK) 100% Responsibility P operate Plant a1u
ADU1 (DK) : -
nsvinoulné
\fia'laisansa Control Pressure Fuel Gas system 1u
Control Range 6 annn1sdssiiuaaunisaiiiialy
91U LPG evaporizer uaz Fuel Gas ERU Line 2 T
gfiunsaeil 50 %
. 1. ADU1 (DK) sgnn@ Intercom Fuel Gas Pool wav | Shift Sup. -
AAUTELIG , . Responsibility by
= gunun1saauleaine Fuel Gas Low pressure ADU1 (DK)
wndl Plant , . ol RN Plant User
Unset or 3.0-3.75 | 2. ADU1 (DK) &vuaugdiunanini anusuiatay 50
Shztdown 1% ADU2 vinmin#lunnsusu Condition ADU2 1ag Shift Sup. Res Oonsibilit b
2.1 Boardman ADU2 iaa control cascade 1iu ADU2 p ¥ by
" v . ADU2
auto w3a manual wazdsuiunislyd FO naunu
Fuel Gas ‘
2.2 ADU2 aan1s5ld Fuel gas wiavinlu Fuel Gas
System nduunUn@taais)
nself Pressure Fuel Gas system snn3a 3 bar i
afiunseiotl
1.794 Shift Sup. ADU1 (DK) 1ilsznné Intercom Fuel
antiu Gas Pool uay User sy iatpsansuaniunisel 100 %
wnd Plant <3.0 2. ADU2 d5uaamiavmskan tvaannislad Fuel Gas | Shift Sup. Res oonsibilit b
Upset or ’ ALy LWalu &unsa Run Plant sa'ly'lsdating ADU2 p ¥ Dy
o ADU2
Shutdown Uaandiy

3. ADU2 uavlvinng DCC ahaiila sponge gas tain
s¥uu Fuel Gas system wAuLéin 61m19 ADUL/2 aa
A3l Fuel gas t@uvinad

manawhali 1 wae 2 (READ) il 9/17

weg wtsanmzMeng ms ADU1 (DK) 81313050 Fuel gas ERU line 1 Wisds lnaudalims

OLHU (ETP) 8am314 Fuel gas ERU aslet flasmumsnhidigmizaaulding voanidu

4. Jumawns Flush and clean 15E024A/B

Manawhie 1 1as 2 (READ)

wihi 1017
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AoUfRem (Work Instruction)

v o X a | 6o ) . awa SL € 1
ﬂ‘]‘i‘i‘iJﬂ'I‘JIL%aLWEi\‘iﬂ‘]ﬂB]‘]?.lEl'liﬂa‘iL‘ﬂ'l Fuel Gas System DK unit LLEBmiﬂ{]UGN‘]% WHADIWNITNGNE) AT NT
flush clean 15E024AB Lm%ﬁﬁ 2,
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)

and Flush clean 15E024A/B Gufinaladuld ufl 2 Bones el 2566

PRINNAMT Modify 550U Fuel gas system 15E024A/B evaporator ﬂﬂumiﬁm Make up

LPG avhmswdein Fuel gas 71 15E024 A/B anlassms PCP-2022/00077 Modify line

steam 2" SM online flush Cleaning 16E024 A/B iiaiatlszAnanlunavhams Wasannms ol
WIne] aiaM3 Fouling 989 gum %38 self-polymerization 999 liquid LPG 394ims Modify line 2”

SM e lums flush clean laedinms Modify s B/V e Isolation &1wsiie SM flush clean £fom

% shell 16E024A/B 308N line drain nefitusausssaliil

1. rleunmi3n flush clean UL 15E024 A/B Glosvhmausnawniifiedasfisu Fuel gas
PN DK Lﬁ@mrﬁadmmwu make up

2. Yhm3 /D T2UU 15E024 A/B I@aw@%ﬂj liquid LPG 191 15D025 #s LIC-154065

3. vhn1s Manual I NV-154004A/B NV-154067 NV-154068  tioyhmssinszuy

4. ¥hm3e B/V control valve PIC-154003

5. Yhm3 anenNeu [aums purge 88 Flare Wag ¥M3 purge 350U oe NL lipon? Flare

6. wa‘“@mﬁélmwﬂﬂsiﬁ pressure hydrocarbon e

7. ¥hm309a blind line 2” SM

8. 76 Grove valve 3" 300 Ib 218N 15E024 A/B wag M3 W Grove 3" 300 Ib wiaida SM
191 15E024A/B

9. W@ line drain bottom 15E024A/B m?la flush clean fouling 88N

10, 1fi fouling PONAUNNA YNMTAUITLL

11. ¥1M3 free Oxygen IUMNIA 39hmM3 Gas Exchange

12, owrhms Service 1994

manawhali 1 wae 2 (READ) i 11/17

RNeReNa1T S10231100-2025 Rev.2

ToURems (Work Instruction)

- a | 6a ) ) awa 61 €
miillm‘]ﬂ,%ﬂLWﬁ\iﬂ'lﬂN'lEJE]‘]‘iﬂ%%L‘ll‘] Fuel Gas System DK unit Ltazmsﬂgwam WUFNWNITUGE AT 11T
flush clean 15E024AB LmiyLsU@%ﬁ 2,
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)

and Flush clean 15E024A/B Sufinatoduld ufl 2 Fomes w.el. 2566

manaisli 1 uae 2 (READ) wihi 1217
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0UfRNw (Work Instruction) ToURems (Work Instruction)
mesuihadamiennihearsaddidr Fuel Gas System DK unit uazmaUfsfemlusamnisaioneg uag ms masuiadawiennehea1saddidh Fuel Gas System DK unit waemsfttemlusnmnisaloneg uaz ns
flush clean 15E024AB wilaasa 2, flush clean 15E024AB uilamsant 2,
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations) (Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)
and Flush clean 15E024A/B Eaflnatiaduld Sudl 2 Gomes we. 2566 and Flush clean 15E024A/B Sunavsduld Fuf 2 Semas el 2566
v o a wa o o a wa
N\?‘ll%@]ﬂ%ﬂ'l‘iﬂﬂﬂ@]ﬂ’]% (Flow Chart) Nﬂ“]l%@lﬂ%ﬂ']’iﬂall@lﬂ’l% (Flow Chart)

Responsibility Interface Responsibility Interface

Start
Start
RCPR _ - 4
ADU1 (DK) DK plant U0B/V V12 line 6"-FG-01037005-A12 ‘ Confirm UWNWNTPLT %g/apump69P021 uazlle double valve 91 B/L

ADU1 (DK) l l

Pressure up line 6'-FG-01037005-A12 @aN2 89NATM ‘ ADU1 (DK) ‘ DK unit i{la B/V 6'-FG-1540025-A12 line FG 12 fiB/L. ‘

ADU1 (DK l

ADU1 (DK) Check 02<500 ppm DK T@B/VSULPG TF2 2'-LPG-1540013-A22 7IB/LuasilaB/V line 2'-FG-1540026-A12
flushing C41115D025
ADU1 (DK) l
ADU1 (DK) DK plant §8Hose drain double B/V *I/|B/L line 6”-FG-01037005-A12 JU LS HMUTB/IR/ Lot 4‘1%%»15“3001
fuel gas 1N RCPR lapurge N2aanFA l
RCPR A4 o ADU1 (DK) oy - A , P o
RCPR W@ fuel gasi¥IDKiWavfuel gas exchangef pressure 5.5 WAIRCPRIIAB/VAIB/L uaFV-5900106 MeFGifaflush C4lthdn Fuel gas system DK
A 4
v DK fcontrol valve LV-154065 $UC41116D025 Lawevaporateldimixing drum Wasiagou31C4
RCPR RCPR a3 DK 1alla Release FG to Flare au Pressure balance Aflushlannline 6"—FG—16038002—B1IMN®(16D025VLSJﬁlevel)
FA anviulla Valve to Flare ¢
PCER B - DK \JnB/VSULPG TF2 2'-LPG-1540013-A22 fIB/Lid115D025uaxila B/V line 2'-FG-1540026-A12
‘ RCPR (Jafuel gasiMDKinafuel gas exchangedwAIL3AN ‘ flushing C4
ADU1 (DK) l l
’ DX plant WAB/V V12 line 6’-FG-01037005-A123Ufuel gasit115D024 l
DK \aB/V6'az10” line 6'-FG-1540026-A12 FG inlet 15D024 LLaﬂﬁﬁamqlevel L1-1540694a
End amasaunlificasndi
DKL 3asmssumeficiaamsnnRCPR —‘
End

manawhali 1 wae 2 (READ) i 13/17 manaisli 1 uae 2 (READ) wihi 14/17
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0UfRNw (Work Instruction)

v o X a | ¢a o . awa St € .
ﬂ’l‘i‘iﬂﬂ‘l‘lﬂ%ﬂI.Wmmﬂfo]’lilmiﬂ‘i‘il.‘l]‘l Fuel Gas System DK unit LLazmiiJ;]nmm WHADIWNITNGNE) AT NT
flush clean 15E024AB wilaasa 2,
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)

and Flush clean 15E024A/B Gufinaladuld ufl 2 Bones el 2566

WITunauMsU UG (Flow Chart)

Responsibility Interface

ADU1 (DK)
Plant user DK operate Fuel gas system pressure 3.75 - 3.95 Bar %—
ADU1 (DK)
Pressure Fuel gas drop to
3.0 - 3.756 Bar
ADU1 (DK)
Intercom Fuel Gas Pool LLQWJQLLNWUWQUIWWMQ Fuel Gas Low pressure
ADU1 (DK) ‘
danauswnavid enasuiingey s ADU2 vhwihlimsul3u Condition
ADU2 - "
Boardman ADU2 1a@ control cascade 44 auto %38 manual
wartSuiiamsld Fael Ol own Fuel Gas
ADU2
ADU2 a@m‘ﬂﬁiﬂ Fuel gas Lﬁajﬁ/? Pressure Fuel gas ﬂﬁu@jﬁﬂ

Fuel gas pressure > 3.75 Bar
ADU1 (DK) Fuel gas pressure < 3 Bar

Intercom Fuel Gas Pool a3 User N1 Lﬁam%w%uamumid@mau
ADU2 +

ADU2 U5Uaamasmanae thaanmsld Fuel Gas aufial v W

#3190 Run Plant dolu/fahsanasty

ADU2 l
bce ADU2 uas Wi DCC 1enia sponge gas 115¥UU Fuel Gas system Wislisl
End
msnawhslis 1 uae 2 (READ) whl 15/17

NHLEDNENT S10231100-2025 Rev.2

ToURems (Work Instruction)

- a \ €a o . awa ‘l 6
ﬂ‘liiﬂm‘mﬁaLwaﬁﬂ‘lﬂﬂ‘lilil’l‘iﬁ‘i‘ik‘ll’l Fuel Gas System DK unit Ltazmsﬂ;]'umm WUFNWNITUGE AT 11T
flush clean 15E024AB uilamsant 2,
(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)

and Flush clean 15E024A/B Sufinatoduld ufl 2 Fomes w.el. 2566

LaN&E1581999 (References)

Mauiin (Record Control)

Yoronans amuiidamny diuAarey | svaznadafiy

ﬂ'uﬁnmmﬁ’lm@:ﬁa (Amendment)

afaiidly | Suideud swmsufly A3uAaveunsud
0 6 SUNAN 2561 Initial Release gandnG  vheads
1 4nangen 2566 | Wi MIMUAKTELL Fuel Gas System amns | 1finel Geaete]
manishen
2 2 Semen 2566 Wini M3 Flush and Clean 15E024A/B safn taundu

manaisli 1 uae 2 (READ) i 16/17
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5UfTRNn (Work Instruction)

- a | 6o % . a wa St €
m‘i‘i‘ummﬁamea’m&hzlmiﬂiil.‘ln Fuel Gas System DK unit Lkazmi‘ﬂgnm’m WHANIWNITINGNE) AT NT

flush clean 15E024AB

wiloasodt 2,

(Preparation for receiving fuel gas from RC to Fuel gas system DK and Fuel gas system DK Operations)

and Flush clean 15E024A/B

Gufinaoduld ufl 2 Bones el 2566

15285 1WYURINTZUIWMS (Process Performance)

Wunsdadsz@nsninaesnsyuaunis deldarsnsmideyaila U 19Ussnanlunsiansoniva ldinia lunisd g

FmunszUaunnsatngsaLiag

PI ANANY Fanwan AN N5589T
Zero Incident/Accidentiiay a’wmum"ﬂfuaﬁﬂmﬁmqﬁﬁmm_u,ax ﬁmmqﬁ@mwawq Lﬁaﬁmﬁ“miai
Emergency case Emergency cased1Mistart up Q,mau‘ldMS
M9 make up LPGufuel gas vl,&iﬁmi make up LPGU fuel gas SAP i

system

systemlneaid DK Sifhafiaan flare
Toels#ii Fuel gas i RCPR anld
NOUNY

Upset condition Ly

Unplanned shut down

Voia € A Y A
1NNLW%]ﬂWiEL 1 plant ﬂﬂ‘ﬁ A Upset
condition 38 Unplanned shut

down

Downtime record

NC product

A a _ua 3
HaNALANID

mwmﬁmﬁaﬂshss&; PI (Risk Management)

PI

HEN

‘ MIIAMIANALTLS

Zero Incident/Accidentila¢Emergency

case

1winamafngiifmg lusenia
mahan

2 Ll fRmagionnaaandy
squnaniasaandliindanld

NI

1 ¥hAansIusafety teamiasAnETiNe L
emtaansielumsvhagunsvitool box
safety safety talknaumsvinas

2.41Task observation report

3PM gunsaluaziesasinsead

sifinsmake up LPGitfuel gas system

SvUUPHDWAYPIMs lasnsnan s

gl

fiadatlszanuauns iuel gastaeld intercom

ﬂEjN Fuel Gas System 1

nanawhei 1 way 2 (READ)

i 17/17
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751§j1iR97% (Work Instruction)

Tunaumstfiifnwizatuien anusan Heater 158001

(Fired Heater 15B001 Operation)

apnlagl

' [
LLWNNISNAWINNY 1 (REA1L)

NNBLRUBNTT S10231100-2018 Rev.1

i
i
=§
§
b

!
{

A5UftRnn (Work Instruction)

a wa a

dunaumstfiifaieatuenliansion Heater 158001 wilansadi 1,

(Fired Heater 15B001 Operation) Guiinardeduls Sudl 23 waedmens w.et. 2566

38U§}1iRe1% (Work Instruction)
4 1
dunaumstlfidemmizaiuien ianusan Heater 158001

(Fired Heater 15B001 Operation)

i’]ﬂ@uﬁﬂmmﬂ’&’]i‘

ailalenans © ARUJuRem (Work Instruction)

Talanans © dusaumeUifonnentuen ianadau Heater 158001

(Fired Heater 15B001 Operation)

UNEATLBNANT © 510231100-2018 Rev.1

mﬁumgumﬂma L MATINILIWMITNAALNNNTNA L (Overall Atmospheric Distillation
Unit 1 process)

NHBRBNTT S10231100-1001 rev.0

e uFuinTeU CuEunManauihdis 1 (REA1)

URATAUNIZLAIUNNT

=

MIIANTU

e | e3¢ | e

NANTEUIUNIT

[
¢ D
B

Assudly

- o D) o -
Fuilnaldanu T UN 23 WEFIRAME W.¢1. 2566

UHUNMINAWINNA 1 (REAT) il 2/15
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FoUfRem (Work Instruction)

awa 4

Sunaumafiifasieatuen ianssan Heater 158001 wilnssd 1,

(Fired Heater 15B001 Operation) Suiluatduld Tuil 23 woednen wel. 2566

AN71TY
AAGUSZEIO (ODJECHVE) 4
WDUYT (SCODE) ... 4
LIPTRRNH (DEAIIEON) ...ttt 4
whiluazeusufioray (Authorities and RESPONSIDIHEES) .........ooroo oo oo oo 5
%umaumiﬂ:jﬂﬁam (PLOCEAUIE) ... 6
"a‘izumaumiﬂﬁﬂaam (FIOW CRAIL) 1o 12
LONENTENE (REFETOIIOES) e 14

matiuin (Record Control) ...

v A& )

uwnmﬂm%@ua (AMENAMENE)......ooocc oo 14
UEANTMNYDINTLLUIWNT (Process PETfOIMANCE) .......c.ccooooocoeoeoese oo 15
PNAFENTIALINLTIR P (Risk MaNAGemEnt). . ... 15
UHUNMANAWINEL 1 (REAT) i 3/15

ML ENES $10231100-2018 Rev.1 FE

A5UftRnn (Work Instruction)

a wa a

dunaumstfiifaieatuenliansion Heater 158001 wilansadi 1,

(Fired Heater 15B001 Operation) Guiinardeduls Sudl 23 waedmens w.et. 2566

'é"@\qilszm@f (Objective)

wie winawhemdasiug e 3SR lums ldrmHeaterile lifaUseAvEmnuastlasiunsifinglia

€ .4 I o S < v 4 \
mimusherisazaomasaminnulesunadu wie aunsaudemneld savisenadenanssnusaunplan shut
down L6

2aULYA (Scope)

psaURNMILRMamInUluMIIRheater UatdumUMNsoot blower fiheater 15B001

unikeny (Definition)

Stack damper 7o 1nwidla/da WassneufaAReaNMa nsiTamEsmelmen uasvmihfiaouen

anseme e

Pressure draft 9 VWALl heater Fedasrnagulifienmdusinhemduussenmeniomne

sann e lin sl heater o

Snuifing steam @@ steam medium pressure a1/ lwen Welagomas HC dandmeluenasnly

MapaszLny

UHUNMINAWINNA 1 (REAT) il 4/15
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FoUfRem (Work Instruction)

awa 4

Sunaumafiifasieatuen ianssan Heater 158001 wilnssd 1,

(Fired Heater 15B001 Operation) Suiluatduld Tuil 23 woednen wel. 2566

wﬁﬁﬁuazmw%'ﬂﬁman (Authorities and Responsibilities)
LEAD TEAM

- WmhfiRouaugumeqeHeater i Local
BOARDMAN

- gmugamnda

- dswsuowmsanugamstiSugamgiheater T ccr
OPERATOR

- fifdRemnisqaheateruasi$uflame bumer. # Local

WNUNMINAWNG 1 (REA1) i 5/15
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A5UftRnn (Work Instruction)

a wa a

dunaumstfiifaieatuenliansion Heater 158001 wilansadi 1,

(Fired Heater 15B001 Operation) Guiinardeduls Sudl 23 waedmens w.et. 2566

Junaunsufjiaam (Procedure)
1. N33 Fired Heater 15B001

Aa A

M990 Heater fotifumsvhoifenuies flamaldsususnedoudiannidodieutums
. Y4 uBaa oo L4 Loox o4y 499 % .
nuludumouiun deidedenuifuathsnniewnnuluuseutiazdasgathadilaluunaumrhom
N A ‘ y Y
NIaLNENTDINY Heater M3 Operate Heater, 9401043 Emergency shut down Hasdiiaaums

M Heater I@amwwsﬂm‘lﬁ Heater i@ Shut down 10 emergency case

win iAmealanasiulumegn Heater dsvmaviliimdasdaimmanilensnduldle fay

P
v <

a X A a oA A a o ¥ o X ad
E wiamammmaaagmﬂu fire box PNUUNBUNASLINYR heater LﬁWGQWLﬂWﬂaJ MAATBLNAINDIAAE

a X999 4 . A
UGN BRI 1%347ﬂ“ﬂ§j®ﬂ7ﬂ fire box A%

2. M Snuffing

2.1 e Stack damper NEA

2.2 1 Peep hole ﬁzﬂ‘vm@

2.3 GLVi”Lﬂ@ Secondary air register ‘mﬁ’% Burner

24 §57ag7 Draft gauge aﬂuamwﬁw?aﬂﬂfom

2.6 §3339 Main gas burner uﬂﬁ? Sw‘l}\‘i pilot gas burner I@H Individual valve ‘Vgﬂ@T’J
awdosleng uazaTIagM Inlet gas valve 989 waste gas burner Hillaay

2.6 Drain condensate a%ﬂizﬁl\i Steam Wiishuan 2900 steam 197 Fire box Lﬁ:a Purge ‘lﬁ
Gowdmeln heater fsensnsavnlsifans wannedauees Gas faelnldlyponan
Heater 493 1um3 purge snuffing 1WAANGNA Steam 8NN Stack

2.7 wgam3 Purge e steam 289 snuffing steam T#ide peep hole @aaa@ﬁ’mﬁammﬂu

fire box @ﬁmwmmﬁyﬁaamﬂu fire box

3. LASHNAYNWIANNAUN9YA Heater

a DY

3.1 msaaﬁauaawuw%@wma@aﬂﬂszﬁ Instrument @'Nﬂ ANentaIny Heater it Flow, Temp,
Pressure, Inter lock ,Shut off valve Lag Control valve Gﬁds]

32@vgmahanasalnseiildqe Pilot

UHUNMINAWINNA 1 (REAT) il 6/15
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FoUfRem (Work Instruction)

awa 4

Sunaumafiifasieatuen ianssan Heater 158001 wilnssd 1,

(Fired Heater 15B001 Operation) Suiluatduld Tuil 23 woednen wel. 2566

3.3m3ragemuumaensnsTy fudmmwang Fire box, Thesian s Peep holes s
NewNG 5ﬂ@~ﬁ;lﬂﬂmm§wmaﬁﬁm TQABBNNUNLNE Wit aosiu

3.49373388Y Pressure pilot gas WA Bypass interlock 284 Heater V!ﬂﬁﬁ

3505239 Shut off valve NV-150401 A/B/C(FG), NV-150402 A/B/C (Plot) iaaidmiumsld
O, W@ Steam tracing

3.6 @379911 Shut off valve NV-150403 (FO) Mwdasahnsumsldams

o

damnsazde: Tums Latch valve azdias Latch valve @3l vent aanussenmeniaudadug luga

a o
LARINW

4 30 ‘lﬂ‘ﬁ Pilot burner
4197 pilot gas burner 1 3 59931 burner ﬁ@ma@“Lw wasdanmmman nsind antiufiss
wd A a
e e
428lasnan309@ pilot burner ywauaglWdndus1 #5590 main bumer gas usiasiuas
burner laelglWain pilot usiaziang burner Lﬂuﬁa@gmvw&uaa main gas burner I@m’%mqm
lufiaein

43150 Damper uae air register Wodsuammanatarln Bifamwmslneiaa

5. U3uWNavgiuag Heater
. ) 2 . . X
51 MAINNAALAANG NN Toeluenifunsdishan it
5.1.1 lunsdiansms Start up w8IMS S/D waAM WAL Refractory dasdimavh
Refractory dry out fiai (sluﬁuwauﬁwﬁﬂsiﬁw Cold crude circulation) Toafidugan
v X
3t
®  9a Pilot tnsiBTiMsgumlnsmuasgumniisnhyaAanvash (~ 60-80 °C)
Whana lshloanh 24 Falug
o S 10 °C dadilug ot Yo 2 ) -
® g dau 10 °C siathlug asumenhfivideindn auds 150 °C uavAgasrnd

1491 150 °C ifwamn 8 ol

WNUNMINAWNG 1 (REA1) i 7/15
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A5UftRnn (Work Instruction)

a wa a

dunaumstfiifaieatuenliansion Heater 158001 wilansadi 1,

(Fired Heater 15B001 Operation) Guiinardeduls Sudl 23 waedmens w.et. 2566

o ingungfiiu 10 °C stk lossmenhifindaindin s 200 °C uavasgagR
13 200°C e 8 2l
o igunniiin 10 °C siadalug essmehiimaimdn awils 260 °C unvasgoImg
13 260°C e 8 2l
52 lunsdlansms Start ¥dsm3 S/D ueilaiflomlu Heater sl,w’lﬁmqmwgﬁﬁﬁu 30 °C siadalis
e biasmebiivdemdi uazasgnmnd 7 120°C asanos 12 Fls
53 Tunsdieasms Start v&IMs Emergency /D uavgamndl bamgend 120 °C Ty
qounfidasmusan 30 °C dafalis
5.1.2Lﬁ3¢qmmmaaﬂmﬂ Heater 715991 30 °C  siadaliug
5.1 3nantamasmingnigRlasmaqe Fuel gas Boen ikerueuemaiulu Fired
Heater PI-150309 (158001) sfifiuau (shnwssenme aejnananm lnemsisu
Damper Ut Air register 1o biAaMageemedimesuitugsuung Stack
maanna(Emel Fired Heater slomasiugeniussenme(eniddumnn) aufaussii
09MaN Fired Heater feanususmusdomsviamisnn o uausonsnamn
Fired Heater wazarapuasionwfomasndals) uanamilliinsasag plant v
aiftoemagh asfimsfidesssfatildnnmaenssmesmeshrssioling
L e A

awa A

duspumstfifiiennayaanienugu

1. winowmdasaasld PPE wmgwﬂmm 1dun Fouanem vann safety 5090 safety win safety

2. maiTa Peep hole Wasasmelu Heater wilnnuenstumsenudis lanstudumilaunss

6. ®39382U BURNER FIRED HEATER mmz‘l‘fmu

M3ATIa§0Y Bumer #odgisznaufiurisan CCR uaz mihom 10e Boardman uag Operator

e
She

6.1 Operator fagvhms Monitoring Heater Y0 2 . Mmunaan log sheet (pressure 284

pilot, FG,FO wa¢ pressure diff. U89 atomizing steam il FO) WanTasauaNuAaUnfivas

UHUNMINAWINNA 1 (REAT) il 8/15
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FoUfRem (Work Instruction)

awa 4

Sunaumafiifasieatuen ianssan Heater 158001 wilnssd 1,

(Fired Heater 15B001 Operation) Suiluatduld Tuil 23 woednen wel. 2566

Heater aaganunizaasiladln (Flame shape) lalmsfidnumeienengainulunialsinns
1usancudisnniulUaumueY Regentile Fs0198HasaNMIUSY Air register, A8
(% ' . ) v oG ) 6 A v
909% burner lalmanzan, Regentile $130 tidulimanmatigeuasgungel vedas
Wunlpnneel iBnwussurlaaiuiumenienmdestigs iy Coke i burner
vAav bumer Aamsgadiu Wihmawauumsld 7O i FG uavnaeva Oil Gun wioxaan
Notification ialyimienugastngsvhmaudly clean siavoniSeusan uazdorhanasms

wheumsld FO 1 FG huszdmnidien

wineudasldaunsol PPE Wimsneausunsufrfnu uassandio uas Face shield

6.2 Boardman §153a&aLM Oxygen excess, SOx, NOx 210 CEMs 7 CCR M’Lw”q«ﬁumﬁ
vuAGNaNGITgI% BIA 63l SOx 7%02 < 500 ppm , NOx7%02 < 250 ppm Woudunsld
wamdsaehaduen lligaydelaanlastlont, anmsld Oxygen lnagaulan, suaums
ﬂéaamm‘?auaaﬂgmimmﬂLLaxmuqamimﬂmﬂﬁﬁ@asmauyinﬁsiﬂa‘am!u wiiupang
A e A u a4 . . .
Fawedan Gethengaiuirmmamusnasgu BIA ssnsadsuudlelsannmsdSuae o
mM3lE FO, Steam, Air register Asums3ldan FO flu FG . 8@ Pressure Draft a3 %30
AIUAN % Oxygen excess GEMIaAM Automatic Stack Damper tusia

6.3 Boardman &3N% Tube skin temp.a1n DCS fULUYAS Radiation zone SANUT temp
1Annlegaiull dgedesimaumisinanningnd evafinAfter bum WSt Operator
saseumiha iR g hifieiwh bumer lmsivhmsysunannaeasnlinsnzes

6.4 Operator 1ag Process tube M0 peep door Nilgauaadud1e) (sherry red) wisovioyn

ANy x4 4 S P
el dmudnuasguit e1afia coke meluvia Fseaasdoshmsuuian MuSinsiu
teARaEMNL A UasuARAMs R LMMUANMISsuTe s TNRaIS eIk

“ oA A e w
wisENM3 Decoking VisadiaAeufiuaudnnuquissaaslm

winnudasldaungol PPE Timsnsausunsyfifiou uasssnadie uae Face shield

6.5 Operator 61793¢) Flange 611991391 heater &M leak 289 fuel %38 process tube Wil
thilseifiumadasumy lasdademausunganiigs
Tumsasrasiould Heater wiinomenssealnsds Fuel oil Soufinenassneie dosldgunssl

PPE TivsngaariumaufiGam

WNUNMINAWNG 1 (REA1) i 9/15
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A5UftRnn (Work Instruction)

a wa a

dunaumstfiifaieatuenliansion Heater 158001 wilansadi 1,

(Fired Heater 15B001 Operation) Guiinardeduls Sudl 23 waedmens w.et. 2566

6.6 Boardman rm1aggunat] Instrument sheiildomay Hdafundvialal dmuhiymens
fifiumafinsia miarudesthysamasoULazsoNLma

6.7 Boardman nIRs1aaaLmMsYIMLad Automatic Stack damper Néwvhanaduundvialsl
fmuanafAnUndiaseifiunisaragaunastosuT

6.8 79799 Tnsulation Mmelwihdenademeredald dmuenademes evsudsmbenuden

1hye Tiddumsgonuaalutas s/

TunaunUfiaianssansibiugn

1. winoustasanalld PPE mmﬁmimm Ietiurt Fouanem viann safety 509 safety Wit safety

IUAaUNI5911 SOOT BLOWER 289 HEATER 15B001

mMavh Soot blower Wiumavhansazmnfmefifiesififaanmsen nsimelu Heater duvia

o Wifvaaraeansnsnuwaniasuanasanlaagn

. A4 Control Room 33M3vh Soot blower AaumM3 Soot blower WinNUazHaInTIAzaL

-

fermsasnau wiailasmudasasGuuanguam

NS}

i@ Stack damper 289 Heater 0 winawsaade Stack damper UM UAZLAY Control

room @795 Pressure draft

. 0a block valve 989 control valve SM (NV-150305) nsinawigiaasyisih Condensate $au

w

wazannldguUnsnt PPE

4. I?Jﬂ breaker i@ “ON’ main power st,,ﬁ,u Local Control Panel

o1

_{ia switch 1fia “ON" power WU motor M01-05

. NALN “RESET” \i® reset Alarm

o

UHUNMINAWINNA 1 (REAT) mifl 10/15
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FoufiRN% (Work Instruction) FoufuiRnm (Work Instruction)

y avs 4 o — g4 2 aen A o _— 2 4
Sunaumafiifasieatuen ianssan Heater 158001 wilonsedi 1, dunaumstfiifaieatuenliansion Heater 158001 uilonsei 1,
(Fired Heater 15B001 Operation) Suiluatduld Tuil 23 woednen wel. 2566 (Fired Heater 15B001 Operation) Guiinardeduls Sudl 23 waedmens w.et. 2566

7. nowx "SEQUENCE ~ START”

8. §9PFAUM NI motor Soot blower UeiaLe

9. Lﬁa‘*/ﬁ Soot blower \&39 ia switch “OFF’ motor M01-05

10. IEm breaker Lﬁa “OFF” main power 284 Local Control Panel

11. 3 Stack damper 7 WilNOWABMS Stack damper aNNERANBWEN Soot LATUAY

Control room aa53988L Pressure draft

WaNEMG: 1. 130 Fuel Gas 100% fi 158001 1Wim3 Soot blower 1 A3ssa Week
o ) v o [3 a
Iﬂilﬂ’]ﬂ%ﬂly’.la’] 11l JUAUNING AN

v a . a Sl 2o o I o 3 &
2.014N1536 Fuel oil W&NN 15B001 t111I1N1T Soot blower nIn aamunatilunsan

gﬂﬁ 1 ATWANaad Local Control Panel 484 Soot blower 158001

HetunaunsU A (Flow Chart)

START

ns3aHeater
Close valve Fuel oil, Gas
POWER .
and pilot
SWITCH
e ¢ ¥ o 4 Py
WABWNMINHLTE LHUNMINEUNAL 1 (REAT) [ Open stack 100% NN 12/15
]
CYCLE START UNIT SPACE STEAM SEQUENCE

AAAAAA [ Onen burner air reaister ‘
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ﬁﬂ,ﬁﬂ’@dm (Work Instruction) S %%ﬂgjﬂam (Work Instruction) B
Sunaumafiifasieatuen ianssan Heater 158001 wilunsed 1, dunaumstfiifaieatuenliansion Heater 158001 uwdlaesed 1,
(Fired Heater 15B001 Operation) Guflwardsduld uil 23 waeRmen w.el. 2566 (Fired Heater 15B001 Operation) Guiinardeduls Sudl 23 waedmens w.et. 2566
Responsibility Interface Laﬂiﬁ‘iéﬁﬂgﬂ (References)
Boardman

- C311_013_DK heater operation

Operator

AsuAN (Record Control)

4 do @ Vo o v &
BaLan&1s fMuNIaNY HIUNATAL FULHINAALNY

o & 1
ﬂ%‘(lﬂﬂWﬁLLﬁyL“llf;ma (Amendment)

asefuly  Judend semsudly iEufazaumsunly ‘

0 18 WMAN 2561 | Initial Release P GIIRTPNOEN!

1 23 WFAMen 2566 | Soot blower anfin founan

NO

YES

WNUNMINAWNG 1 (REA1) il 13/15 UHUNMINAWINNA 1 (REAT) whil 14/15



NNLALDNET S10231100-2018 Rev.1 /=] =

FoUfRem (Work Instruction)

z noa A o — 4
Sunaumafiifasieatuen ianssan Heater 158001 wilensed 1,
(Fired Heater 15B001 Operation) Guflwardsduld uil 23 waeRmen w.el. 2566

U5e8NBAINYINTZUIUMS (Process Performance)
dunsfaszaninnaesnszuaunis e ldansnsnindenaildlldusznen lumsiansnnite l9iielunns

Wulgeimunnszuaunsegsatiies

PI ANNNNE “'naiwmm AN LWNITIEI
Zero Incident/Accident Nunuasiwamaiegameuae | MenugURmeuazme
lla¢Emergency case Emergency caseanM3start up QﬁLﬁu‘IdMS

mwmﬁmﬁaﬂﬁuiﬁq PI (Risk Management)

PI s masamsanaidn
Zero Incident/Accidentuay 1winamingiRmelwssnin | 15hAanssusatety teamiflos1sduain
Emergency case Iy suantaaasitlumsyhangumsyitool
2134"1Jﬁu“<§mm@j§amm box safety ,safety talknaunayingn
1aaane 2.4iTask observation Teport

s gunsafamsnlaendtllaindon | 3.PM gunsoluazieRasinsysyad

T

WNUNMINAWNG 1 (REA1) il 15/15
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nueaaena1s S10231300-2010 Rev.2 A5UfRnn (Work Instruction)

M119 REGEN DRYER 11A001A/B and 11A002A/B Lkﬂﬂ“ﬂﬂ%’dﬁ 2,

aﬁﬂﬁﬁaﬁ’m (Work Instruction)

N19 REGEN DRYER 11A001A/B and 11A002A/B

(REGEN DRYER 11A001A/B and 11A002A/B) Euilnatsduls Suil o nangnem wel. 2567

3%‘1]513’6&1% (Work Instruction)
(REGEN DRYER 11A001A/B and 11A002A /B) M5 REGEN DRYER 11A001A/B and 11A002A/B

(REGEN DRYER 11A001A/B and 11A002A/B)

nnlng .
wazdueans
o oiiaenans © T5Ufunm (Work Instruction)
ﬂinﬂgaqmww Hulm (REAN) Folanan : M3 REGEN DRYER 11A001A/B and 11A002A/B

(REGEN DRYER 11A001A/B and 11A002A/B)

MANBAUDNETS © $10231300-2010 Rev.2

Alnawanas L MAIEN I ERARMIUSUURRMAN MULM (REAN OVERALL
PROCESS DESCRIPTION)
VANENAUSNATT $10231300-1001-rv.0

mhenuiURaTeY - Sudpeunnunds (REAN)

HSURnTaLNIELIMMS

Havaanu

HousifnavLnms

assiunla

R ) o o
LiNNNﬁ‘LIﬂﬂlﬂﬁj © U 9 NINYIAN W61 2567

USutegommnunls (REAN) whil 2/28
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TR (Work Instruction)

M1 REGEN DRYER 11A001A/B and 11A002A/B Lmﬂl“ﬂﬂ%\?ﬁ 2,
(REGEN DRYER 11A001A/B and 11A002A/B) Gsfiuanotls Fuft o NINYAN .6l 2567
f5igy
AARUSEEIR (ODJECHVE) 5
YDLIYF (SCODE) ..o 5
UPTEIR (DEFIEON) .- 6
VTMAYPIASUAATOL (Authorities and ReSpORSIBIHHES) ... 7
%umaumsﬂﬁu”ﬁmu (Procedure) 10
1. %umaumi REGEN FEED DRYER TTAOOTA/B ... 11

1.1, Check funCtion CONEIOI VAIVE.............ccccouoiiiiieieiitieiee et 11
12 LW%EIN line I€GENEIAtE CITCUIALE ..........c.ovveveeiieee e 12
1.3, ISOIALE fEEA TIVET ... 13
1.4.  Circulate flow regenerate W feed dryer (?7’3“7‘% regen and NEAt UPD..........cccccoeiivoiiociiiiirieiiicraeeren 14
1.5, Switch line Regenerate continue heat up and keep temp I€FEN. ...t 14
1.6, COOIAOWI LEIMP TETEI ... 16
1.7, 8EIVICE  TTADDLA ..o 17
2. %u@]amﬁ REGEN H2 DRYER T1TAOQ02A/B ... 18
21, YIhM3 ISOLATE HYAIOGEN DIVEL ...t 19
Y3 ISOLATE Dryer 11A002 A lead position(single operate 11A002B lag position) LLa’ﬁLﬂ@] valve ............... 19

AR pressure W dryer 11A002A 1\ Isolate W& [LJadNiine FA ( bypass PSV) aiwynns fill oil s Hz19

dryer MNAAULL I@yﬁam@ slight glass FG 1103 line bypass PSV 1 liquid oil

2.2.  Circulate flow regenerate W% Hydrogen dryer (?T?ﬁ’% regen and heat Up ......c.ccccccovcevieniciicic 20
2.3, Switch line regen continue heat up and Keep tempP IEJEN ..........c.cccovvieiiieirieeisieeieeteee e 22
2.4, COOIAOWN EEIMP TEGEN ...ttt 23
25 service series 11A002A and continiue COOIAOWIL ..................covvivveiieriieeiseeisseeseeseeese e 24
ﬁq%waumiﬂjjﬂam (FIOW CRIAIL) ..o oo 25
LONENTANBE (ROFSIONCES) oo 27
VTN (REGOTA CONMIOL e 27
TUANMTUWA U (AMendment) ... 27

AReLAYRNET S10231300-2010 Rev.2
A5UfRnn (Work Instruction)
N119 REGEN DRYER 11A001A/B and 11A002A/B

(REGEN DRYER 11A001A/B and 11A002A/B)

ik Ve ks Lkt

uilonsdi 2,

A A o w8y oA
L‘ENNNHU@@‘UEL‘E AUV 9 NTINYAON W.¢1. 2567

1J9¢AVTMNYBINIZUINMI (Process Performance)

4 4y,
ﬂ’nNLﬁHd‘ﬂQKVLNUﬁQ PI (Risk Management).................c........

Piunuguimunin (REAN) whil 3/28

UuLpamMNILLS (REAN)

i 4/28



nAEaALNET S10231300-2010 Rev.2

TR (Work Instruction)
7119 REGEN DRYER 11A001A/B and 11A002A/B Lm%“].lﬂ%ﬂﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Guilwardsduld $uil o nangnem el 2567

JanUseaen (Objective)

iuglonsufifnuaes REAN dondunannanais ihelamau dmsudmbiiiumsassayione
amadernadilanthed dausiae wineufiRmenda (Operator) auflagiamaunun Warhuamneauden
%u@]auhmiﬂﬁﬂ@?amlﬁawms Regen dryer 11A001A/B ke 11A002A/B U84 Isomerization Unit FLMWL@?
ANAII AUATA was AR R I@aﬁ@”ﬂﬁﬂﬁdmawminﬁﬁu"ﬁam%”ﬂamﬂa”aan"mwumﬁmms

g surewnsituasamadaondiy uasdwiuaedan

22ULAN (Scope)

[1] m3amauemnn asauagane mhenufifeidasiums Regen dryer 11A001A/B uag
11A002A/B 189 Isomerization Unit $9ugITUAMAIMINGS YNMIAUANEMIEMIHES uasinenana
maemasegm e Iildndatut 15oM Aldmanmnmdsignémimeluasmenandoly

madan s InsoNSlTaLILn AIBUARNNIZLAUMS Regen dryer 11A001A/B Uay 11A002A/B

S

284 Isomerization Unit 93 lWismstlasumasiinsafuionfiotulusdazmiemanistes REAN
alsiraandasiudarmmun wasngmsnamudanadon

mIvpMsmMua et NNLaaaAY ﬂiamqmﬁﬂﬁﬂﬁdmﬁuaqwﬂmmslmizmumi Regen

=

dryer 11A001A/B Way 11A002A/B 184 Isomerization Unit nifiufifiunadREAN ol

doanansTudarun npsudoniii wanganamuaiiowmsauazanaaansie

Piunuguimunin (REAN) wihil 5/28
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ik Ve ks Lkt

A5UfRnn (Work Instruction)
N119 REGEN DRYER 11A001A/B and 11A002A/B Lmyylﬁlﬂ%/ﬂﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Euilnatsduls Suil o nangnem wel. 2567

a . el
UNeIN (Definition)
ISMU visnafls Isomerization Unit ({TWUnit 11 Waifisien Octanevad TLN lenanaaiii Isomerate (ISOM)
Octane v13Nefla @ Octane Number {ueivanmsiosfumsiianzaedoseus

Utility sisnefis WS (hvaanhy), WDS Ghdseanlosaw), wp ahildlulseem), sH (losh ANNAUGI 25 bar),
sM (lash emasuthunans 12 bar), SL (lashanadtiush 3.5 bar), All (auilldmuguesasiiatn uasinean

AT, AP (el lwlsen), N2 (elulasan)
TLN %3884 Treat Light Naphtha &8 sDsfusninfishmmatmaa Sulfur

TF2 manefs wundlesdesuiisdnnsa (TFLT)

diinqsnummunis) (REAN) wifl 6/28
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TR (Work Instruction)
7119 REGEN DRYER 11A001A/B and 11A002A/B Lm%“].lﬂ%ﬂﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Guilwardsduld $uil o nangnem el 2567

WALAZANNSURALAY (Authorities and Responsibilities)
REAN Shift Supervisor 1l

- enuguuazguamsHAn niten laedosmuenaamwasnAarig uaznsravmIWaR AN

Uasatuuaziullmusnasmsaugusudanadas
REAN Lead Team Operator (LTO) {1l

- dwenuguquanszmmanas Witaeanlseatuauullmusnasmamuguiudanadan
- qua Stock maaillyitieenelumsld

- imamwamﬂ% Material LLaWi’mﬂauqﬂﬂ‘iﬂiLﬂ%adﬁﬂi
REAN Boardman i

- dSudmuepene i COR wu dammalna enasu gownd asnszuoumanda s DCS Tild
ﬂ%mmuaz@mwwenaﬁﬁmum

- dssmeuimhenufifieadaslunsiu Material

- dndendn

o LYl ' a a o I3
- apiinuasiutagamsdsurmniuauene Tumseda FbleTaym Material waznaasioa
A wa
REAN Operator {14111

- muRNguamIhrMasesasansuataUnsaiens lunszumania iy lusmwinduassandds
mIvhan

- apthiindayamevhanzeaesesinsgdnsallunseoumsnde

Piunuguimunin (REAN) whil 7/28
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ik Ve ks Lkt

A5UfRnn (Work Instruction)
N119 REGEN DRYER 11A001A/B and 11A002A/B Lmyylﬁlﬂ%/ﬂﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Euilnatsduls Suil o nangnem wel. 2567

Regeneration Dryer

19¢AnNWYaY dryer sl,mﬁ@mmm%uﬁaLﬂuéddiﬁzyﬁm%’umiﬂaﬁu catalyst 984 Unit11
Isomerization mﬂmm%xﬂu feed TLN Wag H2 gas Lﬁmmﬂmm%mzdwaw catalyst L?ammmmumﬁ
Fodwdla feed TLN way H, gas s Dryer Issapnamilasifamaazananuiuien adsorbent vy
13¥@nSnnaas dryer amﬁwm Fendudasihms Regenerate dryer Lﬁavl,ﬁmm%uaaﬂmﬂ adsorbent M3
fadks Analyzer dovamBnoeaiuiioanain Dryer lumavh regeneration (moisture > 1 ppm ) dwsy
Dryer @]"J“ﬁ‘%ﬁmﬁ Regen 8g)n Isolate 88NAINILUY Dryer ﬁ service sl‘f’d?ua%i Iﬂil‘ﬁd feed dryer Wae
hydrogen dryer 9¢A187 Product Isomerate 88n31370 line rundown product MIMUA19989 Stabilizer
110001 shvhumsliaaandae HP-steam i Boiler 11E009 a3 fsomerate Sitasiasuamuznaneni
lalowsuyaninouarlifagung8nadaas clectric heater 118001 91 Tsomerate Milulatauay
Circulate W1wasslu dryer Wlarhdmihaanain Sieve Pore uaglodaufinanan Dryer azludwnisan
o Air Fan 11E010 uay 11E011 ieangamgiias Isomerate Wifuamdanfiavaalthfive storage

tank ﬁ Tank Farm 2

Tnatndiasruualsivihms regenerate dryer dilonsias 1 s Toemgrima regenerate dorflas %1 feed
dryer uag H2 dryer auasuyne TauiEy regenerate anéusnitlnm, aai feed dryer ¥i38 H2 dryer e
Aot i Srimiualst dryer 6 A Tdusnilignunion (ead) waeDryer ¢ B i ldrumsmas (lag) Tog
Bundnwoims et service series A-B

AITUANIAZNS regenerate dryer WHALAL fa
11A001 A (lead) --> 11A002 A(lead) --> 11A001 B ( lag) --> 11A002 B (lag) {ED)

11A002 A (lead) --> 11A001 A(lead) --> 11A002 B ( lag) --> 11A001 B (lag) ifJueins

diinqsnummunis) (REAN) mifl 8/28
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URIR (Work Instruction)
N15 REGEN DRYER 11A001A/B and 11A002A/B

(REGEN DRYER 11A001A/B and 11A002A/B)

urlaassfi 2,

Gaflratiaduld Sufl o nanmiaa w.et. 2567

JuUjsguMnLLD (REAN)

wii 9/28

ANELAUDNENT $10231300-2010 Rev.2 ¥/~ =

A0UAURems (Work Instruction)
N1 REGEN DRYER 11A001A/B and 11A002A/B Lmﬂlmﬂ%ﬁﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Sudnasduld i o nanmem w.et. 2567

FunaunsUfifen (Procedure)

Dryer operation/Regeneration
Liquid feed dryer operations

Liquid feed dryer 11A001 A/B Usynavusny dryer 2 61 Ao 61 A uaseh B Undagldnumdoniuns 2
‘ .
¢ athsaidiasaan 24 91, lums operate feed dryer 719 2 6 ¥ operate hﬁ"ﬂmmw‘aammﬁu Toa

ssnsnidenledaslithlmududan (ead) wasn lmudushons (lag) dhamsde-Ta block valve fiminm

daldom feed dryer Wseenily adsorbent asBudhdnesh 2aimsfiags Analyzer

AL 1101A A0n149198n904 feed dryer 11A001 A Way NIeN19198n204 feed dryer 11A001 B ifiaiaeh
moisture 989 Liquid feed flpanan dryer mANNTuNeen >0.1 ppm Fududiaarhms regen. dryer

Tnevhlulums regen. dryer  a8¥hm3 regen. dryer  shuanmian

USudgsgunmiuLn (REAN) Wil 10/28
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URIR (Work Instruction)
N15 REGEN DRYER 11A001A/B and 11A002A/B Lmﬂ‘ﬂﬂ%ﬂﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Gafrataduld Sufl o nanmiaa w.et, 2567

1. %u@awn1s REGEN FEED DRYER 11A001A/B

AuNG feed dryer 11A001 A/B diaaunsaii 67 A avaeniaw (lead) Lazda B Wusea (ag) 38 Regen

Dryer e check Moisture outlet Dryer > 0.1 ppm (U3 22¥hm3 Regen dilomiay 1 a59)

1.1. Check function control valve

o . A4d 9 LY D) AMoA - 2
MMIFTIAFDUMINNULDY control valve VNLIUDI QTWiaNSL‘NW%ﬁia‘/LN Wa9AN valve LW@W%\ILNVL@QTWELAE
oA o : o @ a AR o o
NUDUNGDLUDI I@amadmuaﬁamw valve Ynanwdudndanananide- ﬁ@i@@ﬂNﬂWﬁ@’mﬂ control room I@Hﬁﬁ?
check function control valve shemsdada Control valve mal step 0- 25- 50- 75- 100 % avasta Control
valve 91 step 100- 75- 50- 25- 0%MaaAL
Control valve fifienzas ldun

- FV1114 (flow regenerate) - FV1115 (flow steam SH 10E009)

JuUjsguMnLLD (REAN) Wi 11/28
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A0UAURems (Work Instruction)
N1 REGEN DRYER 11A001A/B and 11A002A/B Lmﬂlmﬂ%ﬁﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Sudnasduld i o nanmem w.et. 2567

S3NG feed dryer 11A001 A/B @n‘aamwﬁu A azag‘ﬂ‘amﬁ"ﬂ B (3% regen dryer ifia check Moisture

. . B
outlet Dryer > 0.1 ppm (0@ a8vhm3 Regen dUamiae 1 A53) enadumansail
1.2. 16388 line regenerate circulate

w3 line regenerate circulate flow 2.9 m3/h W 11E007 =>11E008 =>11E009 =>11B001=>bypass
dryer =>11E010=>11E011 =>11D003=> Combined TLN / Slop n38ifi ISOM a1nM3 regen off Ag strip
=> R/D ISOM n3ei1 ISOM :1nM3 regen Ag strip = No.1

v

Note : lwnszifla valve line regenerate Waainmanmnfives TI1123 sohanmplifistusdadndvials o

g ge I uARsTIaazinsida valve A line lnganaida valve a1 bottom 11C001 Fedlgmimniige

tlazanns 170 C loasss Il 118008

USudgsgunmiuLn (REAN) Wil 12/28
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URIR (Work Instruction)
N15 REGEN DRYER 11A001A/B and 11A002A/B Lmﬂ‘ﬂﬂ%ﬂﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Gafrataduld Sufl o nanmiaa w.et, 2567

awafidasld ISOM a1 line ik 11E008 Hawlugaousn winfiagld ISOM a1n line bottom 11C001
4 o P YoM o e 4 a Al w9
lowass wasanehviouazeunaaisne 1 line regenerate laildgnldnmdsdigamgfsh dild 1SOM an line
bottom 11C001 Telgmmpdgeimmshviauasaunanisherpzfinmasenashathmnsauaafinansdume
oo o Mee¥a o, a4 T 8w iy
Tuuviauasgunanisne It dalilugaousnisnsiing wam line ravlaglfld ISOM an line firm 11E008

~ Ao o g & A 9 a A
~<famwm@nm" ARNNNUUIINDL®) IWNRIUYHN 983 ISOM i line regenerate 68 11E009 AUNQIUNNN

=20

v va

IndlAesiuuahdswhmsiaausnld ISOM a1n line bottom 11C001
1.3. Isolate feed dryer

yhm isolate feed dryer 11A001A lead position(single operate 11A001B lag position) LLaﬁﬁam@@

valve iNaan pressure SL% feed dryer 11A001A 1 Isolate vLU‘VN 11D003

JuUjsguMnLLD (REAN) Wil 13/28
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A0UAURems (Work Instruction)
N1 REGEN DRYER 11A001A/B and 11A002A/B Lmﬂlmﬂ%ﬁﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Sudnasduld i o nanmem w.et. 2567

1.4. Circulate flow regenerate w1t feed dryer fafiag regen and heat up

¥nNMa circulate flow regenerate #nu feed dryer Tag line up NUUAIEN NN ¥1N13 Heat up 11E009

heat up rate 30 C/h i 155 C

1.

4

Switch line Regenerate continue heat up and keep temp regen

o outlet temp. 11E009 > 110 C sLﬁﬂwLﬂﬁau line Regenerate 91N 11E008 (line L@u) i line Regenerate
21N 11C001 (line $a1) o temp outlet 11E009 £ 155 C keep 2 ks (o lrilan tiquid 1w 11E009 7
wh 11B001waemdi gas 11aMNe) 349 on power 11B001 wagyhms Heat up 018 rate 30 C/h A% temp 9

325 C 399% temp outlet feed dryer 11A001A $19 Wa¥hm3 keep temp > 290 C keep 4 hr

USudgsgunmiuLn (REAN) Wil 14/28
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ANBLAUONENT $10231300-2010 Rev.2 iR‘I’t:

URIR (Work Instruction) A0UAURems (Work Instruction)

M1 REGEN DRYER 11A001A/B and 11A002A/B LLﬂWL“Uﬂ%dﬁ 2, 715 REGEN DRYER 11A001A/B and 11A002A/B unlenssd 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Gafrataduld Sufl o nanmiaa w.et, 2567 (REGEN DRYER 11A001A/B and 11A002A/B) Sudnasduld i o nanmem w.et. 2567

1.6. cooldown temp regen

a

&4 keep ternp 1658 1m3 cool down 11B001 rate 30 C/h a4 OFF 11B001 it 30 an temp 71
11E009 rate 30 C/h 2w temp G?ITﬂ’iW 110 C slmiﬂﬁm line regenerant 91N line bottom 11C001 Kis
11E008 Lﬁa Temp outlet Dryer ~ 110 C T LUS?J% line Regen circulate st Circulate mﬁa‘m%um
(up flow) 150 keep 1¥an

“dla temp outlet 11A001A/B TI110128 =250C 1‘/1” switch 1d on spec (total sulfer=0.5ppm,Ag strip =1)

NOTE 1%ﬂ7i1§ Ramp 28N electric heater 11B001 Wiaha temp l'ﬁ/Manual LAIABEN A %OP Ausnfitiszanos
16% ﬁu\:m@} temp outlet 11B001 ﬁédgdﬂ’ﬂ temp inlet 11B001 LLabﬁdLﬁHﬂﬂwﬂ AUTO #a9nniuasyhms Ramp

duneg PV uay SP ovheriifin 1 C program avhms hold wailasriumsnszsinzas OP Feoravh iAunssLe

Aa o 6 o a V%
v uagyhlsd electric heater 1&emelle

JuUjsguMnLLD (REAN) Wil 15/28 USudgsgunmiuLn (REAN) Wil 16/28
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URIR (Work Instruction) A0UAURems (Work Instruction)

115 REGEN DRYER 11A001A/B and 11A002A/B uilandat 2, 115 REGEN DRYER 11A001A/B and 11A002A/B urtlando 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Guinaosld $uft o NANGAN W.fl. 2567 (REGEN DRYER 11A001A/B and 11A002A/B) Britnaeenld udt o NINGIAN .61, 2567
2

1.7. service 11A001A 2. 2u@awn1s REGEN H2 DRYER 11A002A/B

o . } o a vo o . ! 5 o R :
¥1Nn"3 service series 11A001A 3 7 Regen 1434 lu/ldsuwmia lag position (series B->A) udavinn1s Regen Operator WANUYIMS line up regenerate line WNa circulates regenerant (R/D ISOM) a1n11E008 -

Dryer fafiivde saliaunsu > 11E009 --> 11B001 --> bypass dryer 11A002--> 11E010 --> 11E011-->11D003 --> R/D ISOM to TF2

Note : 1un13 service Wdae 9] fill TLN make up pressure lagifayy inlet Uazseds level 10D005 low Way
— Ane 1ee

339 Flow Feed U11 low %38 un3g one*
- Boardman 2¢iJa control valve FV1114 control flow line regenerate 210 11E008 to 11E009
/el FC1104 flow 2.9 m3/hr
. . 9 20 - o AR X g A ay s
Note : uzosslla valve line regenerate Lwamrmumwad TI1123 mgNgaliiadwiiadndivaald m
gomAiNg WS uanseRaimade valve fin line lagaaila valve

41N bottom 11C001 Zelgmnndgs Yszanmi 150 C lawmss sl 11E008

JuUjsguMnLLD (REAN) Wil 17/28 USudgsgunmiuLn (REAN) Wil 18/28
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URIR (Work Instruction)
N15 REGEN DRYER 11A001A/B and 11A002A/B Lmﬂ‘ﬂﬂ%ﬂﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Gafrataduld Sufl o nanmiaa w.et, 2567

awafidasld ISOM a1 line ik 11E008 Hawlugaousn winfiagld ISOM a1n line bottom 11C001
4 o P YoM o e 4 a Al w9
lowass wasanehviouazeunaaisne 1 line regenerate laildgnldnmdsdigamgfsh dild 1SOM an line
bottom 11C001 Telgmmpdgeimmshviauasaunanisherpzfinmasenashathmnsauaafinansdume

- ¢ Ve o \ 2 a T 9 o A
THﬂUV@LLﬁZQﬂﬂEm@Nﬂ L@ W@%%IWE’NLST’JN@QENTi warm line ﬂa%ﬁ%ﬂsﬁlﬁ ISOM a1 line W14 11E008

A Ao o g & A a 9 a a
%chmwm@nm" ARNNNUUIINDL®) IWNRIUYHN 983 ISOM i line regenerate 68 11E009 AUNQIUNNN
9 a4 o 2 . A q 3

Lﬂ DL@EJG“\‘LELL?Y‘Q?N“/T’”\"‘ELUSEW,SJ” LT ISOM 70 line bottom 11C001

2.1. Y5 ISOLATE Hydrogen Dryer

¥nm3 ISOLATE Dryer 11A002 A lead position(single operate 11A002B lag position) weda valve
§A pressure T dryer 11A002A 71 Isolate uanliloonline FA ( bypass PSV) a1nsiuyins fill oil luéh H2

dryer NAULY I@aﬁam@g slight glass FG 1103 line bypass PSV hil liquid oil
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A0UAURems (Work Instruction)
N1 REGEN DRYER 11A001A/B and 11A002A/B Lmﬂlmﬂ%ﬁﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Sudnasduld i o nanmem w.et. 2567

2.2. Circulate flow regenerate W% Hydrogen dryer fafiag regen and heat up

yhmsda valve Wiacirculate flow regenerate W% dryer 11A002 A iﬁuﬁ%Regenerate line upmﬂuuada‘w
NNV Operator YNM7 drain condensate Way service steam f111E009 989Nt Boardman agvhns

heater up 11E009 heat up rate 30 C/hr

Note : 1%?52@“7@@ valve 11 dryer 11A002 A Wazavila valve line bypass dryer 11A002A Cﬁﬁhﬁdﬂ@}

flow FC1114 9 flow fimsawdall laedansanmsil %OP 289 control valve FC 1114

P % 9 -
FUORWHNANT L‘WUE%Z% flow regenerate a0

USudgsgunmiuLn (REAN) Wil 20/28
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URIR (Work Instruction)
N15 REGEN DRYER 11A001A/B and 11A002A/B

(REGEN DRYER 11A001A/B and 11A002A/B)

urlaassfi 2,

Gafrataduld Sufl o nanmiaa w.et, 2567

JuUjsguMnLLD (REAN)

wmii 21/28

ANELAUDNENT $10231300-2010 Rev.2 ¥/~ =

A0UAURems (Work Instruction)
N1 REGEN DRYER 11A001A/B and 11A002A/B Lmﬂlmﬂ%ﬁﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Sudnasduld i o nanmem w.et. 2567

2.3. Switch line regen continue heat up and keep temp regen

ogowind Outlet 11E009 > 110 C aJaess line regenerant 3111008 (line 1) {3 line bottom 11C001

(line 5 A1)

Note : lngnsfivhnmidaes line .111E008 (line 14) 1 line bottom 11C001 (line 3a%) dasseis

gomgA outlet 11£009 aziis@naehsminida A Boardman 39033vhmsv control valve

steam FV1115 9 11E009 a4snnian

W8 temp outlet 11E009 §13 155 C keep 2 F2Lud 34 On 11B001 ¥hm3 Heat up 30 C/h Q1 temp 119 325

C 399% temp outlet Dryer $ warhms keep temp(temp > 290 C keep 2 hr
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URIR (Work Instruction)
N15 REGEN DRYER 11A001A/B and 11A002A/B Lmﬂ‘ﬂﬂ%ﬂﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Gafrataduld Sufl o nanmiaa w.et. 2567

2.4. Cooldown temp regen

A

& keep temp (&3a WIM3 cool down 11B001 rate 30 C/h aw OFF 11B001 a1niit 3¢ aa temp 7
11E009 rate 30 C/h avtemp 6N 110 C lsfi/femn line regemerant a1 line 11C001ih 11E008 ila

Temp outlet Dryer ~ 200 C SL‘Wy@@ bypass Regenerant
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A0UAURems (Work Instruction)
N1 REGEN DRYER 11A001A/B and 11A002A/B Lmﬂlmﬂ%ﬁﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Sudnasduld i o nanmem w.et. 2567

2.5. service series 11A002A and continiue cooldown

¥hmM3 service series 11A002A ¢l Regen 1559 vLﬂf@ﬁLLWL@ lag position
M3 cooldown line regen §iaifins augmmgi outlet 11E009 a3u161N1 50 C uaWhms Regen Dryer 613

fwda salianasy

q '

9 A o
Note L‘,m’ﬁ service Wiengl ¢ fill H2 make up pressure I@&LL@W\N inlet WR¥IEN pressure discharge

12K003 low
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ToUfRems (Work Instruction) ’ A5UfRnn (Work Instruction) ’

M5 REGEN DRYER 11A001A/B and 11A002A/B wilaassd 2, M35 REGEN DRYER 11A001A/B and 11A002A/B uilansd 2,
(REGEN DRYER 11A001A/B and 11A002A/B) Guilwardsduld $uil o nangnem et 2567 (REGEN DRYER 11A001A/B and 11A002A/B) Euilnatsduls Suil o nangnem wel. 2567
o o a va

NIIUNAUMTUHUAW (Flow Chart) REGEN Hz DRYER 11A002A/B

REGEN FEED DRYER 11A001A/B l

1 Regen Hydrogen dryer 11A002A/B

|

Regen Feed dryer 11A001A/B Isolate Hydrogen Dryer

Check function control valve

Circulate flow regenerate & Heat up
I wi3e line regenerate circulate |

1 and keep temp regen
Isolate feed dryer 1

I

| Circulate flow regenerate & heat up

I

Switch line Regenerate continue heat

Switch line regen continue heat up

| Cooldown temp regen

l

service 11A002A and

continiue cooldown

up and keep temp regen

l

[ Cooldown temp regen

I

| service 11A001A |

END
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s (smet

TR (Work Instruction)
7119 REGEN DRYER 11A001A/B and 11A002A/B Lm%“ﬂﬂ%ﬂﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Guilwardsduld $uil o nangnem el 2567

Lana1581989 (References)

- Training Module ODS 389 washing salt 10E001A & 10E002

Mstudin (Record Control)

Faranans amufisaiiy HauRagay srEzIARaLNY msvhae

washing salt 10E001A & 10E002 | e-smart iso aundagdimaud o Geuutas

ﬂuﬁnmmfﬂm@:ﬁa (Amendment)

pssfiudly  Hu idau g

2o o
ﬂﬁlﬂ’]‘ikkfﬂ‘ﬂ W3y Nﬂ‘ﬂ'ﬂﬂﬂ’liuiﬂ‘ll

16 wawAad 2561 | Initial Release
1 7 SUNAN 2564 Switch line regen 11A001A/B in case off Ag strip
2 9 NINYAN 2567 LﬁNLaNiWHﬁ%LSU@ temp outlet 11A001A/B 250C sL‘V%’ switch
1d. on spec

528NN 1WVRINTEUIUMS (Process Performance)
Dumsiadssdrinmananazauns e Wnammbdayailalydsneulumafamndeifeluma e

AR T AR OGN

KPI ANV METEN
Zero accident Lislarfmgannmsvham fedimgam REASC
Zero complaint LiifimstaeBemsnifanadasuas g REASC
Piunuguimunin (REAN) Wil 27/28

NNBRUBNFT S10231300-2010 Rev.2

A0UAURems (Work Instruction)
N119 REGEN DRYER 11A001A/B and 11A002A/B Lmﬂlﬁﬂ‘ﬂ%ﬁﬁ 2,

(REGEN DRYER 11A001A/B and 11A002A/B) Euilnatsduls Suil o nangnem wel. 2567

m‘mmﬁmﬁaﬂu’uﬁq PI (Risk Management)

PI ‘ mw@'m mia"’ﬂmimwﬁ'm
Zero accident Unsafe condition W& unsafe action | Goal zero campaign
Zero complaint High sulfur Fuel Fuel oil quality control and CEMs
Unplanned shutdown reliability
Miss operation Implement ZUS program

Competency assessment

% Overall Plant Effectiveness Unplanned shutdown Implement ZUS program
Miss operation Competency assessment
Deviation from plan Chemical treatment program and feed

stock management

USutegommnunls (REAN) mi 28/28
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Process Safety Management (PSM)

NeaziBLaENG
Process Safety Management (PSM) - —
LUALBNES @Naﬂaumm (Procedure Manual)
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Process Safety Management (PSM)
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M5IAMIANNLAIAANTZUIUNTHER uitlonssdi o MEIAMIANNUAAANTZUIRNITHER uitlonssdi o
Process Safety Management (PSM) Safiratioduld Tl 2 Sunes el 2564 Process Safety Management (PSM) Safiratioduld $ufl 2 Sunes el 2564
o o 13 L.
sy 1091l52d9A (Objective)
WDUUF] (SCODE ..o 4 3 .
UVITARIB (DEHNIHON) .o oo ee oo e 5 dumeumsdansensaanitlunasnunsnda (Process Safety Management: PSM) st darh
whinazanusuAnTey (Authorities and ReSPONSIDIIES) ..........cccooooeeeeerseeeecceeseeesecceoees e 8 ﬂ‘ﬁmﬁaLﬂu@‘ﬁaém%mwumﬁ@mimmﬂaamﬁ"ﬂuﬂizmumwﬁm unmmiiil essuiingeues
AU (Detai) 10 Hifendas surisnssuneimiuguassuuaaasasitlumsnanasngsnsim lean$id e (onaw)
Ao ¢ o X
STULMEAAMIANUaaAT lUNEAITNAR (Process Safety Management : PSM)............... 10 Toestimnussed e
. . . N . 4 N -
FarmuarasssuumssamsemUaaasitlunssuanmsnae (PSM Blement).oo 1 1) Emasemsamaiesannasrnmanan leadidhmane
oy .
1. MINFINTINYDINUNIU (Employee Participation: EP) .......cccoooovvvvvooeiiorceeeceoeeeeeeseecee 1 1.1) Zero Process Safety Event Tier 1 and Tier 2
o . N .
2. ?Ja;gammﬂaa@ﬂaﬂiumuﬂﬁmam (Process Safety Information : PSI) ..o, 1 1.2) Zero Unplanned Shutdown fRendaeil LOPC
3. mﬁmﬂzﬁﬁu@mﬂﬂismumiwﬁm (Process Hazard Analysis : PHA) oo 13 P ~ o A o
. 1.3) Lwaﬂmizwmmimimﬂ@mimmmaﬂmﬁqﬂmma Goal zero
4. TUADUMIFUNUANY (Operating Procedures: OP)...............ooooooroooooooooooeoesoeee oo 14
. 49 S a A
5. mssyanahewimarh idaessauuazsemeli (Hot Work Permits) iazmsayaavhoms 2) diabitfinnnsdedulimasifiugsfia
Alall59194/5581 (Non-Routine Work Permits).. ..o 15
. 4
6. mIsamIMatlasuulas (Manag?ment of‘Change. | (6 RN 17 29ULUR (Scope)
7. MINUMUANNUaaaSnaUMELARARDY (Pre-Startup Safety Review: PSSR) ... 17 H . % - 1 P T~ E R
FUABUMIMIANNUFDANE UNTELIMMITHED ATaungNeadlssnulunguussn laansig $ine
6
8. mmw%’aﬂ%mmaqﬂﬂim (Mechanical Itegrity: MI) ..o 18 . ¢ . X
. (o) InefindninasimsRaison ait
9. MTHNDUTH (TIAIUNG) oo 20
10. mIIaMsANNUaaAEETUMAN (Contractor Safety Management: CSM) ..o, 20 1) nasumaifendasivmaedsuansdiousshunnasauatas o nmlenamithiy
A
11. MIFRUFLATANIDG (Incident TVESHGAHON: T) oo 21 vﬁ?amﬂﬂ’hﬂ%mmﬁﬁmuﬂuﬁn&l%wa%amimﬁa"umm%mﬁmmLanmil,muﬁﬁa
12. mmﬁwmmw%@mLLaxmmauIm”maxmﬁu (Emergency Planning and Response: EPR).......... 22 Al s e o B A s » .
R e a . 2) nazuumaffaatastuwia b iniezasvar b AfUSmaTauaTassioug 4,545 Alansu
13. MIATRUTUAUMSUHUAMNTDNWMUA (Compliance AUGILS) ..o 23 . o % . ) i o e
. . vi3a 10,000 Youd awly m naﬂmnamuﬂ@yiamaaaﬂﬂimeﬂa’;maqmaagﬂﬂsmqul,ﬂﬂawiaw
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v K ' I
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mmmmwaﬂwiiq PI (Risk MaNAGEMENL).............o oo 35
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unikeny (Definition)

a o 1 a v €AA o o
win mnsena 15 TeandRa e ()
AN eneaNa winemlsy 15 leasiE $ie (W)

NSLUIMMSHER  N8ANNT AanTsuiinendasiuasedduane useruionadaniy

o A A Ay
m‘ﬂ:ﬁ MINAG NIATDUATEN mamaammmimaﬂm

AaReAENSELIUMSNAR (Process Safety) Msnuand nszuaumslumstasiuniaan
PR Nag s T inuamndaufeaiinnnguEmsniidunaannmadesueesaniog
navLnumanann bionaeamsatle lasliysanms sifiwnusufuesasnszuiumananuas

Aennaam TarsiunauidinnuuasmaU iR liRenasansunsoana

M59AN15ANNYR2ANLNTEUIWNSHEG (Process Safety Management : PSM) PILANND
mssamsbiifaanutsansiy mi‘fja@ﬁuﬂmﬁmqﬁamﬁﬂmzmim@ﬁuﬁﬁa';Lﬁa@ﬁunizmumi
waaTiims e aedsuanedionss Toeldnasmamemasamaunsi wgamsiennsaalumst
119 158 uazeLaNSuATEINNIELIMMaNaR uaglimsneesminfsmsdaniy masenuuums

14 manda msthysshn maamasey mamasey

F15iadiauns18418uss (Highly Hazardous Chemicals) #anaaa F5UTENAUENTHANG
agluguivaauds veaman vidouds 7fldnuaiathalaathmils viavmestha 1eu sa (Toxics) fir
< 9 ua ] va @ o . o A iaaa
259 uazhiiRemsszmeifias emswidausunnedegunmeowsi snshdemsifeufisen
(Reactive) uazvIiBenguuss s1shlw (Flammables) s133zidalw (Explosives) s1sianson
(Corrosive) f00n3lad (Oxidizing Agents) tHudu matinstemandlsuaneunsias

ONENTHULYIE

o v oed . a o

whalalW (Flammable Gases) visneensh uiafiguangdl 20 asenwaidesuazilenseiu
101.3 Alathama sansndnwle Wewsnrivamet 13 WesidudvdasnlaeBies v 5 o &
franfsfisnsnsadalwle 12 wadidudauwlidlonasriuame loglhicilfsnudianigavasms

AREN

‘IJQGIME’JVI.'JIN (Flammable Liquids) RNUANNDN TDIARIVRDVDAARINEN V30 VOINAD

Aa Aa o 1 = A ¢
qﬂNﬂ'ﬁLL“ﬂ']%ﬂ@FJNﬁNV\NﬂqWﬂU“LW@ﬂﬂ'ﬂ 37.8 NFNLTALTYH %198 100 QWT']W']L?%\ILETG]

irRPC
ol ey
laN&NMANeLaY $10530000-1001 Rev. 0
laufjiifm (Procedure Manual)
MEIAMIANNUAAANTZUIRNITHER utlaadsd o
Process Safety Management (PSM) Budnanseuld St 2 Sunem wet 2564

$uA518 (Hazard) vsnpannd dsdoaoumsnifioransldifienmsuiady viaans
Butheanmavhou ansdemesadio nsneau aasmanenudamesdasnmaansiums

YOUVEasN DML

. .
Hesunse (Hazard Identification) MangAmIad) N3LUAMM3 lM3Awm dusefisleg

WAEMTITLAN YRS UATY

a 6o a :
MFAATIEHIWATILAINNTLUIRNITNAG (Process Hazard Analysis : PHA) WaN8AINN

nizmumﬁmwﬁa"u@m PNNNILLIUMNING®

wa ¢ ) ! €AY 12 A a X o a v a
AUANITR (Incident) %aLANNN m@]ﬂ'ﬁmﬂ‘lNWﬂﬂizﬁ@ﬂﬂm@T%LLG'JLL?WNNGELWLT]@

N

aifine iamamsoifiaufing e

(]

wa . ' sa'\/L |2 ¢ a 6a a
BUALYE) (Accident) BHNEANNN LAGMITWN NN IR MIDAGMIANDIANANINNIUIN
A o X ¥ A va 3 A s o A A Aa
mMIAILAN LLﬂsLNammuLLmNNaélw,ﬂ@mim@mu YIANHNRULENNMIVINUNATIMITLTIN

vasenaguFeransngdu ormudumedesnmuindanlunsrhomvBasesmmsai,

6 a wa ] A A A X
wamssiiauifingiifve (Near Miss) vansanud wamsoii ifaszasduazidofiogn

v A YA 9 ua  wua
meLmﬂum%ﬂﬂwmmqumwwg

MINuNInANNYaaananawnn1sisuLAniAIas (Pre-Startup Safety Review: PSSR)
Vg ManumuaTREaUaNaeasTirasfiansanehe) shmsununaasie mafnssgunsol
Tval msdaudasnszinumanda mawaswasnszuumsnds msthgssnmesslwajiawh
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HFuLmaN (Contractors) vianuanx KFeuinlea1ing Nadrslishifiunise ad

a v 6aa o
mvaamiweﬁmmm

HSUIMAYAN (Main-Contractors) WsnuAMN KSuwsnfianasazsuns e isidinem

2 2 Ao san . @
VNWN@W?@U’NE#'J%?JQGQW%QWﬂUiW\laajiwﬁﬂ AU

K3Uwangas (Sub-Contractors) vianend) y3uwsnfivhdunnsuamanngumanvan
T - RN A on L a Voes
Ve dunusEUmIngs vianlinassutisiuidstinm lasfiefumsndasasdadladsumm
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awdilaildermlszd1 (Non-routine Work) Mangnmar sfiuanmiioanauunanuids
Tineflanasgmnisu§ifiem (Standard Operating Procedures) swfllallefufives s wfias

Uftfuandeanniiuanslutumeunstfrfinu swillinedfifiannen nufenulssudions
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Uaandunssumsniaiifussuvatidasy Tosmadaridwensadelildndngmmsana
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WOALLANNSUAALDY (Authorities and Responsibilities)

1. Management Safety Committee (ManSafCom) Jmhi mm@‘ﬁaﬂﬁﬁaqmmmﬂﬁmﬁ
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2. Area Safety Committee (SC) A7 augflaUfifnuamenssamsanatasnsdy
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, o vy X
3. PSM Transformation Team {#1171031
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5. TEPS Process Safety Engineering Team Twhiiesdt

o A > P >
® ILLNY LAYALAUMITNHLNUAY PSM ‘UaﬂIﬁNW% 1WLUH‘ILTJGWNHIHUWHLLﬁa‘i‘ﬂaﬂW‘W‘H@

L=t

209LAWN WaE npranavizatalisaUNenTag

o Gamunamanifinnuuasiigindu PSM savisiawuazyfulplssavininuas
Usrivdnazasmsaniinny PSM

v v v :/1 =3 v v 2 ]

® FIUTNTBYAMITENUANNNIN TINVIANNIIL ToIEUBLULI AvTRAITUTULIFIe )
21nfidsega PSM Transformation Team ‘athiausuassanIsniuayudoams
NTINMILANT

® YEIUNUNITANAUIUAIU PSM Ima‘nwm PSM Transformation Team, PSM

| 4 dawa oA .

Flement Leader, Uazhaanunansdus e Wiimsedinsmdnliaadorimmouas
HOAARBITNHANGITYULEY PSM WAzt loan$ie Srrim (e

o 1szamunumanifinauaiu PSM Aunguusevlwe3a PTT PSM Taskforce tiams
dams PsM Wiasslusnasgussdululumadentuiungsnsm

o udnaslumsdaasuliifinnisadhs (PSM Good Practices) Tulssams uagiirly
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ﬁ'lﬁlﬂgl,aﬁlﬂﬂ']ié%ﬁ%m% (Detail)
<% szruumssamsanudaanselunszuiunisnda (Process Safety Management : PSM)

svUU PSM %84 IRPC 1sznause 16 Farviua (Elements) lumssifinnulaetsmsynszsuans
IRPC ﬁwmwﬁﬁnﬂumimeaaﬂﬁdmma{aajﬂumiﬁﬁuawmwu PSM (Management & Leadership
Commitment) Wsnansnanfiumsluldachofilssavnm manimadughfduynchaiis (Role Mode)
ﬁ”mmmﬂaamﬁaﬁqmmﬂﬂumﬂsmmminé’uﬁa\lm” (Felt Leadership) Tnadarmualumssifinruss 15
Element 283 IRPC 6l
1. msfidwusinzasneinau (Employee Participation)
2. doyaeaanastnIzuaumnae (Process Safety Information: PSI)
3. MIMANIUETIENIYUIMMINAS (Process Hazard Analysis: PHA)
4. %%Wa%miﬂf]ﬂadm (Operating Procedures: OP)
5. miau;mu1W‘mmﬁmaﬁﬂﬁﬁ@mw%@mm:ﬂsxma\l‘w (Hot Work Permits) Wwazm3a%a1a
vnomdtsfldomisz (Non-Routine Work Permit)
6. mademawasuuas (Management of Change: MOC)
6.1 msamsmaAeas (Management of Change - Technology & Facility)
6.2 m‘ﬁ@mimimsﬂmmmCﬂ!ﬁuuﬂmﬂ‘i (Management of Change - Personnel)
7. mavuvouersilasesuraunsENEmeRa (Pre-Startup Safety Review: PSSR)
8. enam3onlduasginanl (Mechanical Integrity: MI)
9.  msRnausy (Training)
10, madamsenNdasnsibesumsn (Contractor Safety Management: CSM)
11, mssausugUansol (Incident Investigation: )
12. mim‘%wmmwﬁ"amLLazmiwaﬂﬁmummau (Emergency Planning and Response: EPR)
13, mamalssduwmalfifmadarinua (Compliance Audits)
14, eMuAUMIMIM (Trade Secrets)

15, enEwdanlumaham (Fitness for duty)
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2. ToyanNNUaBATUNTEUIMMIHAS (Process Safety Information : PSI)
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B emwaIn umaThuisen
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3 N
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1) WAL (Block Flow Diagram) WaaunumnMms lnanssuanmanaaathg
.
e (Simplified Process Flow Diagram) WageadielansduaaumInge
2)  WANTIIUMINA® (Process Chemistry)
3 Wnwriniuasedsuaeoussgige
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gnselinsosdng uaznsEIUManER Wy aamnd e Sammsiva vieasdtsenen 1w
Y
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2 WHWNSELLYIRUALASaIlla 6 (Piping and Instrument Diagrams : P&IDs)

3 masuunUsnosusTemeliih (Electrical Area Classification)
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4 meesnuuussuuildlumsana sy AT N TI0aNMLY

5)  MIRanUULILLLSLNEINE

6)  dorma (Codes) uaranamss (Standards) fhanldaanuuy

7)  OANIAENTUALAANAINY (Material and Energy Balances) §wSLNTsUammMaHaa
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3 MY UATENTEUIMMIHAG (Process Hazard Analysis : PHA)
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2.1)  What-if
2.2)  Checklist
2.3)  What-if / Checklist
2.4) Hazard and Operability Study (HAZOP)
2.5)  Failure Mode and Effects Analysis (FMEA)
2.6) Fault Tree Analysis
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a 6 o Aa [ aa < ] v v a
3) mIensisuanenssuiumande ldhaldatlafnn adstasardasd
o X
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4 TumaumsUfiAnu (Operating Procedures: OP)
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1) %umauzimilLmaziwzmiﬂﬁﬁ@mi (Operating Phase)
1.1) ﬂﬁl,%flmaul,ﬂ%aw%mn (Initial Startup)
12)  MaUfiemanaand (Normal Operations)
1.3) mmﬁuyﬁmiwﬁmfﬁmwa (Temporary Operations)
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Chiorapicrin and Methyl Chlcride mikture Hone £82 [1500)
Curnerse Hydroperoxide B0-15-9 2273 (5000)
Cyanagen BE0-19-5 1136 (2500)
Cyanogen Chioride S05-TT-4 227 (500
Cymniuric Fluoride 675149 45 (1o
Dacetyl Perceide (concentration greater than 705 110-22-5 2273 (50000
Diazormethane 334-63-3 227 (5000

[T, ST
Fred cas” mw’mﬂ?f;
Kethnd Ethyl Estone Peroxide (concentration greater than 8096} 1338-25-4 2273 (5000}
Methwl Flusroacetate 453-18-9 15 (100)
Methyl Fluarondfate 431-30-5 45 {100
nethyl Hyd@zine 60-34-4 45 (100)
Methyl Indide Ti-ga-1 3409 (T500)
Mathyl socyanate 524835 134 [250)
rathyl Mercaptan Ti-93-1 2273 (5000)
Mathd Vimyd Ketane T84 a5 (100
Mathyitrichicnosiiane 75796 227 (500)
Nickel Carbonty (Nickel Tetracarbonyl) 13462-35-5 £a {1500
htric Ackd (9.5% by welght or greater) T697-37-2 227 {5000
Hitric Owide 10102-43-9 114 {250}
Hitroaniline {para Mitroanitine) 100-01-4 2273 (5e00)
Hitromathane 75-52-5 1134 {2500
Hitrogen Dioxida 10102-24-0 114 {250}
Mitrogen Coddes (NOp MOy N0 1MN203) 0102-84-0 114 (250)
Nitrogen Tetroxide (alse called Mitrogen Penodde) §0504-72-6 114 (250}
Nitrogen Triftucride T783-50-2 2273 |5000)
hitrogen Triodide 10544737 114 {250}
Clewm (65% to B% by weight; also called Fuming Sulfuric Acid) A014-55-T 455 {1000)
Damium Tetrmdde Z0E14-12-0 45 (100)
Ongpgen Difluonide (Fluorine Monexkde) a7 45 (100
Ozone LO028-15-6 as-{100)
Pentaborane Le62a-20T a5 (100}
Peracetic Acld {concentration greater than 60% Acetic Acid; alse 79214 455 (1000}
called Pevoenacetic Acid)
Perchlorc Add concentration greater than 60% by weight) Ta0E-90-3 2273 (50000 -
perchloromethid. IMercaptan 590-02-3 £ (150
Perchlond Flucride TE16-5d-6 2273 [5000)
Peryacetic Acd (concentration greater than S0% Acetic Add; TE-23-40 455 {1000)
also calied Peracetic Acid)
Phosgane (aise called Carbonyl Chioride) 5445 45 (100}
Phosphine (Hydiogen Phesghide) 1803-51-2 45 {100}
Phasphiorus Omychloride (also called Phosphond Chioride) 10025-87:3 ds5 {1000)
Phophiorus Trichlodde 1719122 455 {1000
Phosphoryl Chloride (also called Phosphorus Crgchlonde) 10025-87-3 455 {1000)
Propargyl Bromide 104-56-7 45 {100)
Progyl Ritrate 62134 1135 {2500)
Sarin 107448 45 {1030)
Selenium Hexafluaride TTE3-T9-1 155 {1000}
Stibine (Antimeny Hydride) TEOE-533 227 (500)
Sulfur Dicedcle (gl TadR-79-5 455 (2000}
Sulfur Pentafluoride 5T14-22-T 114 (250)
Sulfur Tetrafluaride TTa3-50-0 114 (2500
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foamed CAS® “::f“mw
s | Kledis (B
DibanzoW Perowice 80-36-0 3409 (7500)
Diborans 19287-85-1 a5 (o0
Bibut Peroxide (Tertiary) 110-05-8 2273 (50000
bichlom Acetylena P57 260 114 (254)
Dichlanosilane AA0R6-0 1136 (2500}
Digthylzing 557-20-0 £545 (10000
Disopropyl Percxydicarbonate 105-60-6 3409 (TS00)
Dilaluncd Percndce 105-74-8 3409 {7500
pimethyidichiceosilane 75-7B-3 455 {1000)
imethylhydrazing, 1, 1- 57-14-T 455 (3000)
Cimethylamine, Anhydrous 120-80-3 1134 (2500)
2A-Dinitroanilne §7-029 2273 {5000
Ethyl Mathyl Ketone Percadde (also Methyl Bihyl Ketans Percxide; 1330-23-8 2975 {5000)
cencantration graater than S0%)

Ethyl Nitrite 105-55-5 2273 {5000)
Ethylamine T5-04-T 3009 (T500)
Etfiylene Flucrchydin 71620 a5 {100}
Ethylena Crdde - T5:21+8 2273 (5000
Ettyteneimine 151-56-& 155 (1000)
Flumaring TTEZ-81-& 455 (1000}
Farraldetyde (Formaling 50-00-0 455 {1000)
Fursn 110009 227 (500)
Hexafluoraacetone 6B4-16-2 2275 (5000)
Hydrochlonic acid, Anbydrens THAT-01-0 2273 (5000)
Hydredluaric Add, Anhydrous THEA-29-3 455 {1000)
Hydrogen Bromida 1A5-10-6 2274 {50060
Hydrogen Chigride TE7-01-0 2275 (5000)
Hydrogen Cyanide, Anhydrous 70-90-8 455 {1000)
Hydrogen Fluorice T660-35-3 455 (1000)
Hydrogen Peradde (52% by welght or greater) T722-80-1 3408 (T500)
Hydrogen Selenide T7E3-07-5 &8 {150]
Hydrogen Suifide TTE-06-8 682 (1500)
Hyrosamine TE03-19-8 1136 (2500)
Iram, Pentacarbany 13863-40-6 114 (250
tsoprogylamine 75-31+0 2273 (5000)
Fetene 33-51-& 45 {100)
Methacrndaiceiyle T8-E5-3 455 (1000)
Methammioyl Crilceide 920-44-7 &8 {150)
Methacrploylomyethyl Bocyanate WETE-B0-T 45 (100
Methyl Acrylonitrie 126687 114 {250
Methylaming, Anhydrous TA-B9-5 455 (1000)
Pethiyl Bromide Te-ER-S 1136 (2500}
Meethyl Chicride: 78873 £818 (15000)
st Chiorofiormate 19-72-1 227 (500)

s mrap
fammall CAse et 4
Sulfur Tricxdde {also called Sulfuric Anbydride) Tals-11-9 455 [1000)
Sulfuric Anhydride {stso called Sulfr Trioude) Ta5-11-8 A55 [1000)
Tellurlum Hexafluoride TTES-B04 114 (250}
Tetrafluaroethylene 116-18-5 2273 (3000
Tetrafluorohydrazine 100-4T-2 2273 (5000
Tetramethyl Lead T5-74-1 455 (1003)
Triomyd Chicride TT19-08-T 114 {250}
Trichlarm {mm!hﬁ] Silane 1558-25-4 45 (100}
Trichlora (dichlomphenyl] Silane 2T137-B5-5 1136 {2500)
Trichlonosiane 10025-TE-2 2213 [(5000)
Trifluorochlomoethylena TH-50-9 4545 (10000)
Trimethylowysilane 20ET-20-3 82 (15000
wieue® Chemicst Abstract Service Nurmber
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{9n15U A% (Flow Chart)

1. lifmmfiRom

2. Halsasemayham

ManSafeCom
Steering Committee

[

Petroleum Petrochemical
Area Safety Area Safaty
Committee Committee

(Personal (Personal

/Process safety) /Process Safety)

UAELENNENMIYaULaE Area Safety Committee lwufinzgania

Petroleum

ORRE J—

ORLB —

ORRC —

OPPL

Petrochemical

I

OPSA _

OPOL

|
Asset
Management
Business

7

Area Safety
Committee
(Personal
/Process Safety)

Business

Asset Management

INTL

INPW

LONENTWANEILAY S10530000-1001 Rev. 0
glaufjiifom (Procedure Manual)
M5IAMIANNYADANNTTUIUNITHER unlaasafi o

Process Safety Management (PSM) Safiratioduld $ufl 2 Sunes el 2564

3. Wimsdemalassadhs PSM Element Leader

PSM Element Leader PSM Element

¥ Operating Procedure

Production Manager - ¥ Permit to Work

¥ Incident Investigation
[ Pre Start up Safety Review

[ Process Safety Information
Tech. Manager - ¥ Process Hazard Analysis
¥ MOC (Plant)
; . - M Mechanical Integrity
Maint. Manager
¥ Contractor Management
M Training
HR M
B |7 110C (reone)

M Employee Participation

. - ] Emergency Response
SSHE Manager M Trade Secret

M Compliance Self Audit

4. fsmarvua PSM Element Leader luusiazgaia

ORRE ORLB ORRC
PSM Element Leader
REDA LBOA RCOA
TERN/ TEDS TELB TERC
MRRE MRLB MRRC
HR Manager HR Manager HR Manager
QISF QISF QISF
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PSM Element Leader

Production Manager

Tech. Manager

Maint. Manager

HR Manager

SSHE Manager

PSM Element Leader

Production Manager

Tech. Manager

Maint. Manager

HR Manager

SSHE Manager

OPPL OPSA OPOL
PLOA SACA OLOA
TEPL TESA TEOL
MPP1/ MPP2 MPS1/ MPS2 MPOL
HR Manager HR Manager HR Manager
QISF QISF QlIsF
Business
I I
INTL INPW
TLOA PWPO
TEIN TEIN
MRTP MRPW
HR Manager HR Manager
QISF QISF

LONANTA9D9 (References)

MAU | MeELAeNES

Faianans

1 dorfsfunaznssnmsmafinsgasnnsssuissumelneh
> o ¢ aa a a a
Fhemaninois 38ms uasoulalumaysznaufiamsiuiien
AAEMNTIN (AT 4 W.F1.2559)

2 Center of Chemical Process Safety (CCPS); Process Safety

Metrics:  Guide for Selecting Leading and Lagging

Indicators

; . .
N sandiasi [amsumitsnunan tiadumasaesiniateil OEMS rmmnasasdlugiiorfuom lasndumsh

Process Mapping nswanenmslemsivaysiidbals

Item

Document/ Key Activities

01 Employee Participation: EP

02 Process Safety Information : PSI

03 Process Hazard Analysis : PHA

04 Operating Procedures: OP

05 Non-Routine Work Permits

10 Contractor Safety Management:
11 Incident Investigation: II
12 Emeraencv Plannina and

C Audits

14 Trade Secrets

06 Management of Change: MOC
13

07 Pre-Startup Safety Review:
08 Mechanical Integrity: MI

09 Training

15 Fit for Dutv

1 | $5100-5001 giomsdidusmmnmeingm

»

g
2| 59900-1029 gilanmiimsdamamaad

B

3 | SF9900-1009 naunsdoutasae

Jaaasuamiad SDS

4| 599001026 ¢e Operating Windows

5 | 9900F-809 Ml SFI900-1008 gilaunmnan
ANEE

6 | S10531000-100 gRasuifinansuieeaens
HAZOP
7 | $10828000-1001 ¢ilo Reliability and

Integrity Management

8 | S10328000-2301 WI SIL Assessment
Phase

0 | 9900F-838 gilFansnaINMITAATIER

Suame unwinam /out source udarta
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9900F-839 glafiossnaainmsliansi
Suame nadlsvdunmuguuss 3,4 T

' o A A vl 20,
wirnuiafes viefioalssunanseny

NNEUITY

59900-1018 €p Permit to Work (PTW)

$9900-3020 Safety Regulation for Hot
Work

9900F-826 ¢jila Hot Work Permit

5100F-058 LULATIAEELNUMUANN

1anant

59900-1009 gRonaLFMaaAMIMS

wWhesudas (Management of Change)

59900-1021 ¢e PSSR

9900F-840, 9900F-841 PSSR Checklist

$10320000-1002-CMA Preventive

Maintenance

$10320000-1003-CMA Corrective

Maintenance

20

$10328000-2304 MINLUNLTEAM Safety

Critical Elements

21

$9900-1019 guinsalensnlaansie (Safety

Equipment)

22

$10329000-1004 1146197388 Pressure
Relief Device (Pressure Relief Device

Testing)

23

$10329000-1003 MIATRHDULAZBINTHAL

¢
qﬂmm@mﬂgwm ]

24

25

26

$10329000-1009 M3NTIAEALITHG (Material
verification)
59900-1025 gioNTLSNIIANTIHSUMAN/

@D{Uﬂ‘ﬁﬂ (Contractor Management)

$0480-1010 UfiiGensnszIuns ACL

@#la Contractor Selection

27

5100F-032 wuutlsuiusmuariiamaly
uasAMaaaatuLSEnEEumanrian

JIEREYRNAP

28

SF5100-3001 seifleuufiifemana
Uaeasty osewslbuassnmianganlums

MM MSREmIN

29

$5300-1001 eifleumaUfifomaminm
anaLaanniy SMSLYARE BN TAUZLEY

feaath-aan

30

31

5100F-034 Luumagaszidiumamaaiiin
-

anaaaasEY yELUman

5100F-033 WuuLssidiunamstfifanuaas

O oo v g2

HEumsnduenaaansit naasSaiulass

m3

32

$9900-1020 gilemsLimsdanmatamsnt

(Incident Management)

33

SF9900-1602 WHUMTAAMIAGRANAIUAY
gingm nediamquwasis
(Emergency and Crisis Management Plan

for Fire Case)

34

SF9900-1604 HAZMAT ACTION PLAN

35

SF9900-1607 whwssiLimemniaumased

36

SF5300-1010 Pre Emergency Plan

37

5105400001001 Maasratsediumelu

38

$9900-1033 eamsanamsumsLfIRImin

A15%#AN (Record Control)

Fatanans amuAsaLiy

2o o
HIUHAADY

eUTIM

v
QALNY

Msvhae
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0 2 Funan 2564 Initial Release WUGY HrazD
1ls2BNEN1WIRINTTLIUNS (Process Performance)
PI Name Definition Scope Formula Reporting Target
Frequency
#of Process | MUIUASINILAG 1. Unplanned or uncontrolled SmeTiAe Monthly | 0 Case
Safety Event | PSE Tier 142 M3 release of any material, PSE Tier 1+ Tier 2
(PSE: Tier 1+2) mewisediuzas including non-toxic and non-
API 754 laeda flammable materials
Wiflmmﬁﬁ‘ﬂad*ﬁ%ﬁ (Hydrocarbon and Chemical
inwe) FamrL Substance) API RP 754
Wwhsmideing 2. lidammenadimsadis Plant
winowvhbiifawe | lnl ﬁvlﬂm"agﬁlwﬁuﬁw%adm
9eN8784 Plant i uagdalaidl
MAsINaLWINLAERS LN
Wloosia
mwmamﬁaﬂs\iuﬁq PI (Risk Management)
PI emaides msdanmsanads
# of Process Safety Event (PSE: ;ﬁiﬂm:@"ﬂ Management a1alslslis | 0 KPI shwsuManagement Level 41
Tier 1+2) #h visnlllianua iy Process | ) o
Safety LV5; Tier 1+ Tier 2 =0
LV3; Tier 1+ Tier 2 =1
LV1; Tier 1+ Tier 2 > 1
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Revision date: 24/4/2020 Revision: 3

Supersedes date: 30/9/2019

DorcliceEry U

SAFETY DATA SHEET

SR 1125

Classification, Labeling and Safety Data Sheet of Hazardous Chemical(CLASS) Regulation 2013

SECTION 1: identification of the hazardous chemical and of the supplier

Product identifier
Product name SR 1125

Recommended use of the substance or mixture and restrictions on use

Identified uses Demulsifier. Not For Consumer Use.

Details of the supplier of the safety data shest

Manufacturer Dorf Ketal Chemicals (1) Pvt. Ltd.
Dorf Ketal Tower-2. Kanchpada,
Ramchandra Lane,
Malad (W).Mumbai 400064.
Ph.: +91-22-28813654 / +91-22-28828374.
Fax: +91-22-28882366.
Email: ehss@dorfketal.com.

Emergency telephone number

Emergency telephone For Chemical Emergency ONLY (in the case of fire, leak, spill, exposure or accident) call
CHEMTREC at +1(703) 527- 3887 or CHEMTREC India at 000-800-100-7141. For ALL other
emergencies call DORF KETAL Emergency Control Room +91 2838 660532 & +91 260

2668784 .

SECTION 2: Hazard identification

Classification of the substance or mixture

Classification

Physical hazards Flam. Liq. 2 - H225

Health hazards Acute Tox. 4 - H302 Acute Tox. 4 - H312 Acute Tox. 4 - H332 Eye Irrit. 2 - H319 Carc. 2 -
H351 STOT SE 1 - H370 STOT SE 3 - H336

Environmental hazards Aquatic Chronic 2 - H411

Label elements

Pictogram

Signal word Danger

110

Revision date: 24/4/2020 Revision: 3 Supersedes date: 30/9/2019
SR 1125
Hazard statements H225 Highly flammable liquid and vapour.

H302+H312+H332 Harmful if swallowed, in contact with skin or inhaled.
H319 Causes serious eye irritation.

H351 Suspected of causing cancer.

H370 Causes damage to organs .

H336 May cause drowsiness or dizziness.

H411 Toxic to aquatic life with long lasting effects.

Precautionary statements P201 Obtain special instructions before use.
P202 Do not handle until all safety precautions have been read and understood.
P210 Keep away from heat/ sparks/ open flames /hot surfaces — No smoking.
P240 Ground/ bond container and receiving equipment.
P241 Use explosion-proof electrical equipment.
P242 Use only non-sparking tools.
P243 Take precautionary measures against static discharge.
P261 Avoid breathing vapour/ spray.
P264 Wash contaminated skin thoroughly after handling.
P270 Do not eat, drink, or smoke when using this product.
P271 Use only outdoors or in a wellventilated area.
P280 Wear protective gloves/ protective clothing/ eye protection/ face protection.
P303+P361+P353 IF ON SKIN (or hair): Remove/ take off immediately all contaminated
clothing. Rinse skin with water/ shower.
P304+P340 IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing.
P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove
contact lenses, if present and easy to do. Continue rinsing.
P308+P313 IF exposed or concerned: Get medical advice/attention.
P321 Specific treatment (see medical advice on this label).
P330 Rinse mouth.
P362+P364 Take off contaminated clothing and wash before reuse.
P370+P378 In case of fire: Use foam, carbon dioxide, dry powder or water fog to extinguish.
P391 Collect spillage.
P403+P233 Store in a well-ventilated place. Keep container tightly closed.
P403+P235 Store in a well-ventilated place. Keep cool.
P501 Dispose of contents/ container in accordance with national regulations.

Contains Proprietary, Proprietary, Solvent naphtha (petroleum), heavy arom (<10% naphthalene)

Supplementary precautionary P260 Do not breathe vapour/ spray.

statements P301+P312 IF SWALLOWED: Call a POISON CENTER or doctor/ physician if you feel
unwell.
P302+P352 IF ON SKIN: Wash with plenty of water.
P308+P311 IF exposed or concerned: Call a POISON CENTER or doctor/ physician.
P337+P313 If eye irritation persists: Get medical advice/ attention.
P405 Store locked up.

Other hazards

This product does not contain any substances classified as PBT or vPvB (persistent, bioaccumulative and toxic, or very
persistent and very bioaccumulative).

SECTION 3: Composition and information of the ingredients of the hazardous chemical

Mixtures
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SR 1125

Proprietary
CAS number: Proprietary

10-30%

Classification

Flam. Liq. 2 - H225
Acute Tox. 3 - H301
Acute Tox. 3 - H311
Acute Tox. 3 - H331
STOT SE 1 - H370

Proprietary
CAS number: Proprietary

1-5%

Classification
Eye Dam. 1 - H318

naphthalene)
CAS number: 64742-94-5

Solvent naphtha (petroleum), heavy arom (<10% 30-60%

Classification

Carc. 2 - H351

STOT SE 3 - H336

Asp. Haz 1 - H304
Aquatic Chronic 2 - H411

The full text for all hazard statements is displayed in Section 16.

SECTION 4: First-aid measures

Description of first aid measures

General information

Inhalation

Ingestion

Skin contact

Eye contact

Protection of first aiders

Get medical attention if any discomfort continues. Show this Safety Data Sheet to the medical
personnel. Chemical burns must be treated by a physician.

Move affected person to fresh air and keep warm and at rest in a position comfortable for
breathing. Maintain an open airway. Loosen tight clothing such as collar, tie or belt. When
breathing is difficult, properly trained personnel may assist affected person by administering
oxygen. Get medical attention. Place unconscious person on their side in the recovery
position and ensure breathing can take place.

Rinse mouth thoroughly with water. Give a few small glasses of water or milk to drink. Stop if
the affected person feels sick as vomiting may be dangerous. Never give anything by mouth
to an unconscious person. Place unconscious person on their side in the recovery position
and ensure breathing can take place. Keep affected person under observation. Get medical
attention if symptoms are severe or persist.

Itis important to remove the substance from the skin immediately. Rinse immediately with
plenty of water. Continue to rinse for at least 15 minutes and get medical attention. Chemical
burns must be treated by a physician.

Rinse immediately with plenty of water. Do not rub eye. Remove any contact lenses and open
eyelids wide apart. Continue to rinse for at least 15 minutes and get medical attention.

It may be dangerous for first aid personnel to carry out mouth-to-mouth resuscitation.

3/10
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Most important symptoms and effects, both acute and delayed

Inhalation

Skin contact
Eye contact

Harmful if swallowed. Suspected of causing cancer. May cause drowsiness or dizziness.
Causes damage to organs .

Harmful if in contact with skin or inhaled.

Causes serious eye irritation.

Indication of any immediate medical attention and special treatment needed

Notes for the doctor

Treat symptomatically.

SECTION 5: Fire-fighting measures

Extinguishing media

Suitable extinguishing media The product is flammable. Extinguish with alcohol-resistant foam, carbon dioxide, dry powder

Unsuitable extinguishing
media

or water fog. Use fire-extinguishing media suitable for the surrounding fire.

Do not use water jet as an extinguisher, as this will spread the fire. Water spray.

Special hazards arising from the substance or mixture

Specific hazards

Hazardous combustion
products

Advice for fire-fighters

Protective actions during
firefighting

Special protective equipment

for firefighters

Hazchem code

Containers can burst violently or explode when heated, due to excessive pressure build-up.
Flammable liquid and vapour. Vapours may be ignited by a spark, a hot surface or an ember.
Vapours may form explosive mixtures with air. Fire-water run-off in sewers may create fire or
explosion hazard. This product is toxic. In a fire or if heated, a pressure increase will occur
and the container may burst, with the risk of a subsequent explosion.

None known.

Avoid breathing fire gases or vapours. Evacuate area. Keep upwind to avoid inhalation of
gases, vapours, fumes and smoke. Ventilate closed spaces before entering them. Cool
containers exposed to heat with water spray and remove them from the fire area if it can be
done without risk. Cool containers exposed to flames with water until well after the fire is out.
If a leak or spill has not ignited, use water spray to disperse vapours and protect men stopping
the leak. Avoid discharge to the aquatic environment. Control run-off water by containing and
keeping it out of sewers and watercourses. If risk of water pollution occurs, notify appropriate
authorities.

Regular protection may not be safe. Wear chemical protective suit. Wear positive-pressure
self-contained breathing apparatus (SCBA) and appropriate protective clothing. Fire-fighter's
clothing will provide a basic level of protection for chemical incidents.

*3YE

SECTION 6: Accidental release measures

Personal precautions, protective equipment and emergency procedures

Personal precautions

Environmental precautions

Wear protective clothing as described in Section 8 of this safety data sheet. No action shall be
taken without appropriate training or involving any personal risk. Do not touch or walk into
spilled material. Evacuate area. Provide adequate ventilation. No smoking, sparks, flames or
other sources of ignition near spillage. Promptly remove any clothing that becomes
contaminated. Avoid inhalation of vapours and spray/mists. Use suitable respiratory protection
if ventilation is inadequate. Avoid contact with skin and eyes.
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Environmental precautions Inform respective authorities in case of seepage into water course or sewage system. Do not
allow to enter sewers/ surface or ground water.

Methods and material for containment and cleaning up

Methods for cleaning up Wear protective clothing as described in Section 8 of this safety data sheet. Clear up spills
immediately and dispose of waste safely. Eliminate all ignition sources if safe to do so. No
smoking, sparks, flames or other sources of ignition near spillage. Do not allow material to
enter confined spaces, due to the risk of explosion. Provide adequate ventilation. Absorb
small quantities with paper towels and evaporate in a safe place. Once evaporation is
complete, place paper in a suitable waste disposal container and seal securely. Large
Spillages: If the product is soluble in water, dilute the spillage with water and mop it up.
Alternatively, or if it is not water-soluble, absorb the spillage with an inert, dry material and
place it in a suitable waste disposal container. The contaminated absorbent may pose the
same hazard as the spilled material. Label the containers containing waste and contaminated
materials and remove from the area as soon as possible. Flush contaminated area with plenty
of water. Wash thoroughly after dealing with a spillage. Dangerous for the environment. Do
not empty into drains. For waste disposal, see Section 13.

Reference to other sections

Reference to other sections For personal protection, see Section 8. See Section 11 for additional information on health
hazards. See Section 12 for additional information on ecological hazards. For waste disposal,
see Section 13.

SECTION 7: Handling and storage

Precautions for safe handling

Usage precautions Read and follow manufacturer's recommendations. Wear protective clothing as described in
Section 8 of this safety data sheet. Keep away from food, drink and animal feeding stuffs.
Handle all packages and containers carefully to minimise spills. Keep container tightly sealed
when not in use. Avoid the formation of mists. The product is flammable. Keep away from
heat, hot surfaces, sparks, open flames and other ignition sources. No smoking. This product
is toxic. This product is corrosive. Immediate first aid is imperative. May cause cancer. May
cause genetic defects. Suspected of damaging fertility. Suspected of damaging the unborn
child. Pregnant or breastfeeding women should not work with this product if there is any risk of
exposure. Avoid discharge to the aquatic environment. Do not handle until all safety
precautions have been read and understood. Do not handle broken packages without
protective equipment. Do not reuse empty containers.

Advice on general Wash promptly if skin becomes contaminated. Take off contaminated clothing. Wash
occupational hygiene contaminated clothing before reuse.

Conditions for safe storage, including any incompatibilities

Storage precautions Store away from incompatible materials (see Section 10). Store locked up. Keep away from
oxidising materials, heat and flames. Keep only in the original container. Keep container
tightly closed, in a cool, well ventilated place. Keep containers upright. Protect containers from

damage.
Storage class Flammable liquid storage.
Specific end use(s)
Specific end use(s) The identified uses for this product are detailed in Section 1.

SECTION 8: Exposure controls and personal protection

Control parameters

Ingredient comments No exposure limits known for ingredient(s).
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Exposure controls

Protective equipment

Appropriate engineering Provide adequate general and local exhaust ventilation. Ensure the ventilation system is

controls regularly maintained and tested. Good general ventilation should be adequate to control
worker exposure to airborne contaminants. Observe any occupational exposure limits for the
product or ingredients.

Eye/face protection Wear tight-fitting, chemical splash goggles or face shield. If inhalation hazards exist, a full-
face respirator may be required instead.

Hand protection Wear protective gloves. The most suitable glove should be chosen in consultation with the
glove supplier/manufacturer, who can provide information about the breakthrough time of the
glove material. To protect hands from chemicals, wear gloves that are proven to be
impervious to the chemical and resist degradation. Considering the data specified by the
glove manufacturer, check during use that the gloves are retaining their protective properties
and change them as soon as any deterioration is detected. Frequent changes are

recommended.

Other skin and body Wear appropriate clothing to prevent any possibility of skin contact.

protection

Hygiene measures Wash after use and before eating, smoking and using the toilet. Do not eat, drink or smoke
when using this product.

Respiratory protection Ensure all respiratory protective equipment is suitable for its intended use. Check that the
respirator fits tightly and the filter is changed regularly. Gas and combination filter cartridges
suitable for intended use should be used. Full face mask respirators with replaceable filter
cartridges suitable for intended use should be used. Half mask and quarter mask respirators
with replaceable filter cartridges suitable for intended use should be used.

Environmental exposure Keep container tightly sealed when not in use. Emissions from ventilation or work process

controls equipment should be checked to ensure they comply with the requirements of environmental

protection legislation. In some cases, fume scrubbers, filters or engineering modifications to
the process equipment will be necessary to reduce emissions to acceptable levels.

SECTION 9: Physical and chemical properties

Information on basic physical and chemical properties

Appearance Liquid.

Colour Amber to Dark Amber/Black.

Pour point <-12°C (ASTM D 97)

Flash point >10°C (ASTM D56)

Relative density 0.96-0.99 (ASTM D 1298) @ 15.6°C
Viscosity 25-100 cSt, (ASTM D445) @ 40°C
Other information No data available.

[SECTION 10: Stability and reactivity

Reactivity Under normal conditions of storage and use, hazardous reactions will not occur.
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Stability Stable at normal ambient temperatures and when used as recommended. Summary May cause drowsiness or dizziness. Causes damage to organs .
Possibility of hazardous The following materials may react strongly with the product: Oxidising agents. Target organs Respiratory system, lungs
reactions Specific target organ toxicity - repeated exposure
Summary Based on available data the classification criteria are not met.
Conditions to avoid Avoid heat, flames and other sources of ignition. Containers can burst violently or explode
when heated, due to excessive pressure build-up. Do not pressurise, cut, weld, drill, grind or Aspiration hazard
otherwise expose containers to heat or sources of ignition. Summary Based on available data the classification criteria are not met.
Materials to avoid Oxidising materials. Acids - oxidising. SECTION 12: Ecological Information
Hazardous decomposition Under normal conditions of storage and use, hazardous decomposition products should not Acute aquatic toxicity
products be produced. Acute toxicity - fish LCso, 96 hours: >1 mg/l, Fish
SECTION 11: Toxicological information Acute toxicity - aquatic ECso, 48 hour: >1 mg/l, Daphnia magna
invertebrates
Information on toxicological effects
Acute toxicity - oral Chronic aquatic toxicity
Summary Harmful if swallowed Summary Toxic to aquatic life with long lasting effects.
Notes (oral LDso) Rat Persistence and degradability
ATE oral (mg/kg) 434.78 Persistence and degradability The degradability of the product is not known.

Acute toxicity - dermal Bioaceumuilative potential

Summary Toxic if in contact with skin. Bioaccumulative potential No data available on bioaccumulation.
Notes (dermal LDso) , , Rabbit Mobility in soil
ATE dermal (mg/kg) 1,304.35 Mobility No data available.

Acute toxicity - inhalation Other adverse effects

Summary Toxic if inhaled. Other adverse effects None known.

Notes (inhalation LCso) ,, Rat SECTION 13: Disposal information

ATE inhalation (vapours mg/l) 13.04 Waste treatment methods

Skin corrosion/irritation General information The generation of waste should be minimised or avoided wherever possible. Reuse or recycle

Skin corrosionfirritation Not irritating products wherever possible. This material and its container must be disposed of in a safe
way. When handling waste, the safety precautions applying to handling of the product should

Serious eye damagel/irritation be considered. Care should be taken when handling emptied containers that have not been

Serious eye damagel/irritation  Not irritating. thoroughly cleaned or rinsed out. Empty containers or liners may retain some product

residues and hence be potentially hazardous.
Respiratory sensitization

Respiratory sensitization Not sensitizing. Disposal methods I?o not empty |nt9 drains. Dispose of surplus pfoducts and those that canﬁot be recycled via a
licensed waste disposal contractor. Waste, residues, empty containers, discarded work
Skin sensitization clothes and contaminated cleaning materials should be collected in designated containers,
Skin sensitization Not sensitizing. labelled with their contents. Incineration or landfill should only be considered when recycling is
not feasible. Disposal of this product, process solutions, residues and by-products should at
Germ cell mutagenicity all times comply with the requirements of environmental protection and waste disposal
Summary Based on available data the classification criteria are not met. legislation and any local authority requirements.
Carcinogenicity lSECTION 14: Transportation information
Summary Suspected of causing cancer.
UN number
Reproductive toxicity UN No. (Road/Rail) 1993
Summary Based on available data the classification criteria are not met.
UN No. (IMDG) 1993

Specific target organ toxicity - single exposure
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UN No. (IATA) 1993 Abbreviations and acronyms

UN proper shipping name used in the safety data sheet

Proper shipping name FLAMMABLE LIQUID, N.O.S. (Mixture contains Proprietary, Proprietary) IATA: International air transport association.
(Road/Rail) ICAO: Technical instructions for the safe transport of dangerous goods by air.
Proper shipping name FLAMMABLE LIQUID, N.O.S. (Mixture contains Proprietary, Proprietary), MARINE IMDG: Interr.lational maritime (_jangerous goods.
(IMDG) POLLUTANT CAS: Chemical abstracts service.
ATE: Acute toxicity estimate.
Proper shipping name (IATA) FLAMMABLE LIQUID, N.O.S. (Mixture contains Proprietary, Proprietary) LCso: Lethal concentration to 50 % of a test population.
LDso: Lethal dose to 50% of a test population (median lethal dose).
cl )
Transport hazard = ECso: 50% of maximal effective concentration.

Road/Rail class 3 PBT: Persistent, bioaccumulative and toxic substance.

Road/Rail classification code F1 VvPVB: Very persistent and very bioaccumulative.

Classification abbreviations Flam. Lig. = Flammable liquid

and acronyms Acute Tox. = Acute toxicity

IMDG class 3 Carc. = Carcinogenicity

Eye Dam. = Serious eye damage

Muta. = Germ cell mutagenicity

Repr. = Reproductive toxicity

Skin Corr. = Skin corrosion

STOT SE = Specific target organ toxicity-single exposure

Aquatic Chronic = Hazardous to the aquatic environment (chronic)

Road/Rail label 3

Transport labels

IATA class/division 3
Training advice Only trained personnel should use this material.
Packing group
Revision date 24/4/2020
Road/Rail packing group Il
Revision 3
IMDG packing group Il
. Supersedes date 30/9/2019
IATA packing group 1l
SDS number 5444
Environmental hazards
Hazard statements in full H225 Highly flammable liquid and vapour.

Environmentally hazardous substance/marine pollutant H301 Toxic if swallowed

H302 Harmful if swallowed.

H304 May be fatal if swallowed and enters airways.
H311 Toxic if in contact with skin.

H312 Harmful if in contact with skin.

Special precautions for user H318 Causes serious eye damage.
IMDG Code segregation 18. Alkalis H319 Causes serious eye irritation.
group H331 Toxic if inhaled.

H332 Harmful if inhaled.
EmS F-E SE H336 May cause drowsiness or dizziness.
Hazard Identification Number 33 H351 Suspected of causing cancer.
(Road/Rail) H370 Causes damage to organs .

H411 Toxic to aquatic life with long lasting effects.

Transport in bulk according to  Not applicable. File Name: SR 1125_300258_SDS_TH_en_SEP-15-2021
Annex Il of MARPOL 73/78

and the IBC Code

lSECTION 15: Regulatory information

Safety, health and environmental regulations specific for the substance or mixture

Chemical safety assessment No chemical safety assessment has been carried out. This information relates only to the specific material designated and may not be valid for such material used in combination
with any other materials or in any process. Such information is, to the best of the company's knowledge and belief, accurate
and reliable as of the date indicated. However, no warranty, guarantee or representation is made to its accuracy, reliability or
completeness. It is the user's responsibility to satisfy himself as to the suitability of such information for his own particular use.

lSECTION 16: Other information
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SAFETY DATA SHEET

SR 1259
Conforms to UNGHS Rev.4(2011)

SECTION 1: Identification: Product identifier and chemical identity

Product identifier

Product name

SR 1259

Relevant identified uses of the substance or mixture and uses advised against

Application

Neutralising amine. Not For Consumer Use.

Details of the supplier of the safety data shest

Manufacturer

Emergency telephone number

Emergency telephone

Dorf Ketal Chemicals () Pvt. Ltd.

Dorf Ketal Tower-2. Kanchpada,
Ramchandra Lane,

Malad (W).Mumbai 400064.

Ph.: +91-22-28813654 / +91-22-28828374.
Fax: +91-22-28882366.

Email: ehss@dorfketal.com.

For Chemical Emergency ONLY (in the case of fire, leak, spill, exposure or accident) call
CHEMTREC at +1(703) 527- 3887 or CHEMTREC India at 000-800-100-7141. For ALL other
emergencies call DORF KETAL Emergency Control Room +91 2838 660532 & +91 260
2668784 .

Revision date: 15/10/2019

Precautionary statements

Contains

Other hazards

Revision: 1

SR 1259

P260 Do not breathe vapour/ spray.

P301+P330+P331 IF SWALLOWED: Rinse mouth. Do NOT induce vomiting.
P303+P361+P353 IF ON SKIN (or hair): Take off immediately all contaminated clothing.
Rinse skin with water/ shower.

P304+P340 IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing.

P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove
contact lenses, if present and easy to do. Continue rinsing.

P501 Dispose of contents/ container in accordance with national regulations.

Proprietary

This product does not contain any substances classified as PBT (persistent, bioaccumulative and toxic) or vPvB (very
persistent and very bioaccumulative).

SECTION 3: Composition and information on ingredients

Substances

Proprietary
CAS number: Proprietary

>98%

Classification

Acute Tox. 4 - H302
Acute Tox. 4 - H312
Acute Tox. 4 - H332
Skin Corr. 1B - H314
STOT SE 3 - H335

SECTION 2: Hazard(s) identification

The full text for all hazard statements is displayed in Section 16.

Classification of the substance or mixture

Physical hazards
Health hazards

Environmental hazards

Label elements

Hazard pictograms

&

Signal word

Hazard statements

Flam. Liq. 4 - H227

Acute Tox. 4 - H302 Acute Tox. 4 - H312 Acute Tox. 4 - H332 Skin Corr. 1B - H314 Eye Dam.
1-H318 STOT SE 3 - H335

Aquatic Chronic 3 - H412

DANGER

H227 Combustible liquid.

H302+H312+H332 Harmful if swallowed, in contact with skin or if inhaled.
H314 Causes severe skin burns and eye damage.

H335 May cause respiratory irritation.

H412 Harmful to aquatic life with long lasting effects.

19

SECTION 4: First aid measures

Description of first aid measures

General information

Inhalation

Ingestion

Skin Contact

Eye contact

Get medical attention if any discomfort continues. Show this Safety Data Sheet to the medical
personnel. Chemical burns must be treated by a physician.

Move affected person to fresh air and keep warm and at rest in a position comfortable for
breathing. Maintain an open airway. Loosen tight clothing such as collar, tie or belt. When
breathing is difficult, properly trained personnel may assist affected person by administering
oxygen. Get medical attention. Place unconscious person on their side in the recovery
position and ensure breathing can take place.

Rinse mouth thoroughly with water. Give a few small glasses of water or milk to drink. Stop if
the affected person feels sick as vomiting may be dangerous. Never give anything by mouth
to an unconscious person. Place unconscious person on their side in the recovery position
and ensure breathing can take place. Keep affected person under observation. Get medical
attention if symptoms are severe or persist.

It is important to remove the substance from the skin immediately. Rinse immediately with
plenty of water. Continue to rinse for at least 15 minutes and get medical attention. Chemical
burns must be treated by a physician.

Rinse immediately with plenty of water. Do not rub eye. Remove any contact lenses and open
eyelids wide apart. Continue to rinse for at least 15 minutes and get medical attention.
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Protection of first aiders It may be dangerous for first aid personnel to carry out mouth-to-mouth resuscitation.

Most important symptoms and effects, both acute and delayed

General information The severity of the symptoms described will vary dependent on the concentration and the
length of exposure.

Inhalation Harmful if inhaled. A single exposure may cause the following adverse effects: May cause
respiratory irritation.

Ingestion Harmful if swallowed.
Skin contact Causes severe skin burns and eye damage. Harmful in contact with skin.

Indication of any immediate medical attention and special treatment needed

Notes for the doctor Treat symptomatically.

SECTION 5: Firefighting measures

Extinguishing media

Suitable extinguishing media  The product is not flammable. Extinguish with alcohol-resistant foam, carbon dioxide, dry
powder or water fog. Use fire-extinguishing media suitable for the surrounding fire.

Unsuitable extinguishing Do not use water jet as an extinguisher, as this will spread the fire.
media

Special hazards arising from the substance or mixture

Specific hazards Containers can burst violently or explode when heated, due to excessive pressure build-up.
This product is toxic. Severe corrosive hazard. Water used for fire extinguishing, which has
been in contact with the product, may be corrosive.

Hazardous combustion None known.

products

Advice for firefighters

Protective actions during Avoid breathing fire gases or vapours. Evacuate area. Keep upwind to avoid inhalation of
firefighting gases, vapours, fumes and smoke. Ventilate closed spaces before entering them. Cool

containers exposed to heat with water spray and remove them from the fire area if it can be
done without risk. Cool containers exposed to flames with water until well after the fire is out.
If a leak or spill has not ignited, use water spray to disperse vapours and protect men stopping
the leak. Avoid discharge to the aquatic environment. Control run-off water by containing and
keeping it out of sewers and watercourses. If risk of water pollution occurs, notify appropriate
authorities.

Special protective equipment Regular protection may not be safe. Wear chemical protective suit. Wear positive-pressure

for firefighters self-contained breathing apparatus (SCBA) and appropriate protective clothing. Firefighter's
clothing conforming to Australia/New Zealand Standards AS/NZS 4967 (for clothing) AS/NZS
1801 (for helmets), AS/NZS 4821 (for protective boots), AS/NZS 1801 (for protective gloves)
will provide a basic level of protection for chemical incidents.

Hazchem Code 2X

SECTION 6: Accidental release measures

Personal precautions, protective equipment and emergency procedures

Personal precautions Wear protective clothing as described in Section 8 of this safety data sheet. No action shall be
taken without appropriate training or involving any personal risk. Do not touch or walk into
spilled material. Avoid inhalation of vapours and spray/mists. Use suitable respiratory
protection if ventilation is inadequate. Avoid contact with skin and eyes.
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Environmental precautions

Environmental precautions Inform respective authorities in case of seepage into water course or sewage system.Do not
allow to enter sewers/ surface or ground water.

Methods and material for containment and cleaning up

Methods for cleaning up Wear protective clothing as described in Section 8 of this safety data sheet. Clear up spills
immediately and dispose of waste safely. This product is corrosive. Provide adequate
ventilation. Small Spillages: Collect spillage. Large Spillages: Absorb spillage with non-
combustible, absorbent material. The contaminated absorbent may pose the same hazard as
the spilled material. Collect and place in suitable waste disposal containers and seal securely.
Label the containers containing waste and contaminated materials and remove from the area
as soon as possible. Flush contaminated area with plenty of water. Wash thoroughly after
dealing with a spillage. For waste disposal, see Section 13.

Reference to other sections

Reference to other sections For personal protection, see Section 8. See Section 11 for additional information on health
hazards. See Section 12 for additional information on ecological hazards. For waste disposal,
see Section 13.

SECTION 7: Handling and storage, including how the chemical may be safely used

Precautions for safe handling

Usage precautions Read and follow manufacturer's recommendations. Wear protective clothing as described in
Section 8 of this safety data sheet. Keep away from food, drink and animal feeding stuffs.
Handle all packages and containers carefully to minimise spills. Keep container tightly sealed
when not in use. Avoid the formation of mists. This product is corrosive. Immediate first aid is
imperative. Do not handle until all safety precautions have been read and understood. Do not
handle broken packages without protective equipment. Do not reuse empty containers.

Advice on general Wash promptly if skin becomes contaminated. Take off contaminated clothing and wash
occupational hygiene before reuse. Wash contaminated clothing before reuse.

Conditions for safe storage, including any incompatibilities

Storage precautions Store away from incompatible materials (see Section 10). Store locked up. Keep only in the
original container. Keep container tightly closed, in a cool, well ventilated place. Keep
containers upright. Protect containers from damage.

Storage class Corrosive storage.

Specific end use(s)

Specific end use(s) The identified uses for this product are detailed in Section 1.

SECTION 8: Exposure controls and personal protection

Ingredient comments No exposure limits known for ingredient(s).

Exposure controls

Protective equipment

Appropriate engineering Provide adequate general and local exhaust ventilation. Ensure the ventilation system is

controls regularly maintained and tested. Good general ventilation should be adequate to control
worker exposure to airborne contaminants. Observe any occupational exposure limits for the
product or ingredients.
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Eye/face protection

Hand protection

Other skin and body
protection

Hygiene measures

Respiratory protection

Environmental exposure
controls

Revision: 1
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Wear tight-fitting, chemical splash goggles or face shield. If inhalation hazards exist, a full-
face respirator may be required instead.

Wear protective gloves. The most suitable glove should be chosen in consultation with the
glove supplier/manufacturer, who can provide information about the breakthrough time of the
glove material. To protect hands from chemicals, gloves should comply with Australia/New
Zealand Standard AS/NZS 2161. Considering the data specified by the glove manufacturer,
check during use that the gloves are retaining their protective properties and change them as
soon as any deterioration is detected. Frequent changes are recommended.

Wear appropriate clothing to prevent any possibility of skin contact.

Wash after use and before eating, smoking and using the toilet. Do not eat, drink or smoke
when using this product.

Ensure all respiratory protective equipment is suitable for its intended use and complies with
Australia/New Zealand Standard AS/NZS 1716. Check that the respirator fits tightly and the
filter is changed regularly. Gas and combination filter cartridges should comply with
Australia/New Zealand Standard AS/NZS 1716. Full face mask respirators with replaceable
filter cartridges should comply with Australia/New Zealand Standard AS/NZS 1716. Half mask
and quarter mask respirators with replaceable filter cartridges should comply with
Australia/New Zealand Standard AS/NZS 1716.

Keep container tightly sealed when not in use. Emissions from ventilation or work process
equipment should be checked to ensure they comply with the requirements of environmental
protection legislation. In some cases, fume scrubbers, filters or engineering modifications to
the process equipment will be necessary to reduce emissions to acceptable levels.

SECTION 9: Physical and chemical properties

Information on basic physical and chemical properties

Appearance
Odour

pH

Flash point
Relative density
Viscosity

Explosive properties

Other information

Clear liquid.

Characteristic.

> 12 (DK/WI/10/03)

2 62°C (ASTM D 92)

0.99-1.10 g/cm3 (ASTMD 1298) @ 15.6°C
5-20 cSt, (ASTM D445), Kinematic @ 38°C

Not considered to be explosive.

Not available.

lSECTION 10: Stability and reactivity

Reactivity

Stability

Possibility of hazardous
reactions

Conditions to avoid

Under normal conditions of storage and use, hazardous reactions will not occur.

Stable at normal ambient temperatures and when used as recommended. Stable under the
prescribed storage conditions.

No potentially hazardous reactions known.

There are no known conditions that are likely to result in a hazardous situation.
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Materials to avoid Oxidising materials.
Hazardous decomposition Under normal conditions of storage and use, hazardous decomposition products should not
products be produced.
SECTION 11: Toxicological information
Information on toxicological effects
Acute toxicity - oral
Summary Harmful if swallowed.
ATE oral (mg/kg) 500.0
Acute toxicity - dermal
Summary Harmful in contact with skin.

ATE dermal (mg/kg) 1,100.0

Acute toxicity - inhalation
Summary Harmful if inhaled.

ATE inhalation (vapours mg/l) 11.0

Skin corrosion/irritation

Skin corrosion/irritation Causes severe skin burns and eye damage.

Serious eye damagelirritation
Serious eye damagelirritation Causes serious eye damage.

Respiratory sensitisation
Respiratory sensitisation Not sensitising.

Skin sensitisation
Skin sensitisation Not sensitising.

Germ cell mutagenicity
Summary Based on available data the classification criteria are not met.

Carcinogenicity
Summary Based on available data the classification criteria are not met.

Specific target organ toxicity - single exposure
STOT - single exposure May cause respiratory irritation.

Specific target organ toxicity - repeated exposure
Summary Based on available data the classification criteria are not met.

Aspiration hazard
Summary Based on available data the classification criteria are not met.

lSECTION 12: Ecological information

Ecotoxicity Not regarded as dangerous for the environment.

Acute aquatic toxicity

Acute toxicity - fish LCso, 96 hour: 349 mg/I, Fish

Acute toxicity - aquatic
invertebrates

ECso, 48 hour: 65 mg/l, Daphnia magna
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Chronic aquatic toxicity
Summary

Persistence and degradability

Persistence and degradability

Bioaccumulative potential
Bioaccumulative Potential
Mobility in soil

Mobility

Other adverse effects
Other adverse effects

Revision: 1

SR 1259

Based on available data the classification criteria are not met.

The degradability of the product is not known.

No data available on bioaccumulation.

No data available.

None known.

SECTION 13: Disposal considerations

Waste treatment methods

General information

Disposal methods

The generation of waste should be minimised or avoided wherever possible. Reuse or recycle
products wherever possible. This material and its container must be disposed of in a safe
way. When handling waste, the safety precautions applying to handling of the product should
be considered. Care should be taken when handling emptied containers that have not been
thoroughly cleaned or rinsed out. Empty containers or liners may retain some product
residues and hence be potentially hazardous.

Do not empty into drains. Dispose of surplus products and those that cannot be recycled via a
licensed waste disposal contractor. Waste, residues, empty containers, discarded work
clothes and contaminated cleaning materials should be collected in designated containers,
labelled with their contents. Incineration or landfill should only be considered when recycling is
not feasible. Disposal of this product, process solutions, residues and by-products should at
all times comply with the requirements of environmental protection and waste disposal
legislation and any local authority requirements.

lSECTION 14: Transport information

UN number
UN No. (ADG)
UN No. (IMDG)
UN No. (IATA)

UN proper shipping name

Proper shipping name (ADG)

Proper shipping name
(IMDG)

Proper shipping name (IATA)

Transport hazard class(

)

ADG class
ADG classification code
ADG label

IMDG class

2491
2491

2491

proprietary

proprietary

proprietary

c7

719

Revision date: 15/10/2019 Revision: 1
SR 1259

Transport labels

&\

B

IATA class/division 8
Packing group

ADG packing group 1}
IMDG packing group 1l
IATA packing group 1l
Environmental hazards

Environmentally hazardous substance/marine pollutant
No.

Special precautions for user

IMDG Code segregation 18. Alkalis
group

EmS F-A, S-B
Hazchem Code 2X

Transport in bulk according to Not applicable.
Annex |l of MARPOL 73/78
and the IBC Code

lSECTION 15: Regulatory information

Safety, health and environmental regulations/legislation specific for the substance or mixture

Chemical safety assessment No chemical safety assessment has been carried out.

lSECTION 16: Any other relevant information

Abbreviations and acronyms  ADG: Australian dangerous goods code
used in the safety data sheet

IATA: International air transport association.

ICAO: Technical instructions for the safe transport of dangerous goods by air.
IMDG: International maritime dangerous goods.

CAS: Chemical abstracts service.

ATE: Acute toxicity estimate.

LCso: Lethal concentration to 50 % of a test population.

LDso: Lethal dose to 50% of a test population (median lethal dose).

ECso: 50% of maximal effective concentration.

PBT: Persistent, bioaccumulative and toxic substance.

VvPVB: Very persistent and very bioaccumulative.

Classification abbreviations ~ Acute Tox. = Acute toxicity
and acronyms Eye Dam. = Serious eye damage
Skin Corr. = Skin corrosion
STOT SE = Specific target organ toxicity-single exposure

Training advice Only trained personnel should use this material.
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Revision comments
Revision date
Revision

SDS No.

Hazard statements in full

File Name:

This information relates only to the specific material designated and may not be valid for such material used in combination
with any other materials or in any process. Such information is, to the best of the company's knowledge and belief, accurate
and reliable as of the date indicated. However, no warranty, guarantee or representation is made to its accuracy, reliability or
completeness. It is the user's responsibility to satisfy himself as to the suitability of such information for his own particular use.

Revision: 1
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Section 9 data updated
15/10/2019

1

6073

H227 Combustible liquid.

H302 Harmful if swallowed.

H312 Harmful in contact with skin.

H314 Causes severe skin burns and eye damage.
H318 Causes serious eye damage.

H332 Harmful if inhaled.

H335 May cause respiratory irritation.

H412 Harmful to aquatic life with long lasting effects.

SR 1259_300995_SDS_GHS_en_OCT-15-2019

9/9
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1. HDPE ( HD, PLEU) * V3-44-1/25 59. v 2562 2567
2. PP (PP1,PP2) * V3-44-1/34 58. v 2562 2567
3. PTK (CP) * V3-42(1)-1/41 50. v 2562 2567
2559 $199anId0TUTD4
4. PPC U3-44-4/59 58, v - 2564
1lsEneunINIsa 7-12-2559
5. ABS/AS V3-44-2/59 54. v 2560 2565
6.CCM v3-53(5)-56/51 8. X
7.EPS U3-44-1/59 5¢. v 2560 2565
8. PS ¥3-53(5)-1/41 58. X
9. BTX * V3-42(1)-4/41 58. v 2562 2567
10. EBSM * V3-42(1)-2/41 8. v 2562 2567
11. POLYOL (PPDT, PPDS) * V3-42(1)-1/37 5. v 2562 2567
12. ETHYLENE * V3-42(1)-3/41 58. v
2562 2567
(HOT,COLD1,COLD2,BD,UT4)
13. ACB * 3-48(6)-1/45 30. v . o
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14. CON (ADU1,NTU) * Y3-49-1/41 50, v 2562 2567
15. REFY (ADU2 SRU) U3-49-1/43 58. v 2559 2564
16. DCC (DCC, VGOHT) * U3-49-2/41 54. v 2562 2567
17. LUBE BASE OIL *
U3-50(4)-1/41 50. 4 2562 2567
(LDU,LTU,LUT)
18. WT V3-101-1/35 58. X
19. PW U3-88-1/36 78. 3
20. WWT3 U3-101-2/53 78. X
21 PRP * U3-42(1)-4/55 56 4 2562 2567
22. HAI * ¥3-42(1)-11/53 58 v 2562 2567
23. NANO U3-48(2)-1/56 58. 3

2558 9 INOIHUIADTUITON

24. UHV a
U3-49-1/58 58. Uszneunamsa

(RCHR,RCHS,RCHU,RCPR,RCPP)
24-04-2558
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10329000F-090 Rev.1

Inspection Report o

IRPC Public Company Limited

Equipment / Pipe No. : 3-H-1516001-A22 Equip./Pipe Name : Hydrogen Inspection Report No. IRIN-PI-PM-245310
Plant / Area : READ(ADU1/DK) Reason for inspection : COMPLIANCE Work Order No. 22659512
Inspection Headline : PLANNED INSPECTION Inspected by : Mr.Suwat S. / PAE Technical Service Pub Co., Ltd.

Additional Inspection Headline : PROCESS PIPING INSPECTION Inspected Date : 23/9/2024

MNTATIVETDUANN 3-H-1516001-A22 AMULUNUNITATIVEADY Process Piping Inspection U 2024 a51wanisasivaoy ldasil
- Visual Inspection {;]Glu General Finding
Inspection Summary . ' X v e usy 3
- UTM : 9TUIU 6 TMLs mmmwmmmaaaq“lummmaamu"lﬂ @smazmﬂﬂiu General Finding

9y
ﬂimazmﬂﬂmwmiu General Finding

Equipment As Found
Inspection  Inspection Profile Anomaly Severity

Item Profiles / Parts Finding Descriptions Degradation Damage Mode Action Taken Code Recommendations Probability Consequence

Method Category Priority Level
/ Components Mechanism

A4 S L og 2 COATING High -
Straight Piping qlaoNd mwzﬂuﬂuﬂf’aaﬂmuw Intermediate Repair or Local L '
1 VI Piping ' ANOMALY OTHER BREAKDO N1e Piping Tvuay Mark 817152078 6000 mm. Negligible | Hydrocarbon/Chemical 4 Paint-B
Pipe / Fitting Usza191 20% Y9IAI1NY1IND(See Pic. 2,3) Repair
WN P<30 Bars or T<500c

2 VI SUPPORT  |Support Pipe support MNUAMTENY (See Pic. 4) NORMAL




Inspection Report

Equipment / Pipe No. :
Plant / Area :
Inspection Headline :

Additional Inspection Headline :

Additional Details

3-H-1516001-A22
READ(ADU1/DK)

PLANNED INSPECTION
PROCESS PIPING INSPECTION

Equip./Pipe Name :
Reason for inspection :
Inspected by :
Inspected Date :

Hydrogen Inspection Report No.
COMPLIANCE Work Order No.
Mr.Suwat S. / PAE Technical Service Pub Co., Ltd.

23/9/2024

NN 2

10329000F-090 Rev.1
&

V /[

IRPC Public Company Limited

IRIN-PI-PM-245310
22659512




10329000F-040 Rev.2

Ref. No.
@
IRm External Inspection Checklist IRIN-PI-PM-245310
RS for Process Piping Page
lofl
PART CONDITION
A. Pressure Containment
1 Pipe and fitting  (Pipe, Elbow, Reducer) O N/A O Normal Abnormal Coating Damage
2 Flange connection  (Flange, Gasket, Bolt&Nut) O N/A Normal O Abnormal
3 Nozzle Connection  (Vent, Drain, Presure Indicator, Temp. Indicator) O N/A Normal 0 Abnormal
4 Brach Connection Point  (T-Joint Welded or Treaded ) O N/A Normal 0 Abnormal
5 Valves (Valve Flanged, Valve Weled, Valve Treaded) O N/A Normal OO0 Abnormal
6 Steam Tracing N/A O Normal O Abnormal
7 Existing Tempolary Stop Leak (Clamping, Wraping, Patching) N/A O Normal O Abnormal
B. Support
1 Pipe support (Pipe shoe, Brace Clamp, U Bolt, Guide, Leg) O N/A Normal [0 Abnormal
2 Support Structure (Beam, Foundation) N/A O Normal O Abnormal
3 Spring Support  (Standing / Hanging) N/A 0O Normal O Abnormal
C. Insulation
1 Cladding N/A U Normal O Abnormal
2 Insulation N/A 0 Normal O Abnormal
3 Sealing ( Plastic Plug, Screw, Silicone Sealant) N/A O Normal O Abnormal
NDE
1 Visual Inspection O N/A Accept [ Not Accept
2 Thickness Measurement O N/A Accept O Not Accept
3 Liquid Penetrant Testing N/A O Accept O Not Accept
4 Other N/A O Accept O Not Accept
Addition :




10329000F-039 Rev.2

@ No.
m IRIN-PI-PM-245310
L3
{5 oorsas i ) Picture Report Date. Page.
September 23, 2024 1of1

3-H-1516001-A22
September 23, 2024

Equip./Pipe No. :

Inspection Date :

Equip./Pipe Name : Hydrogen
Inspected By :

Plant : READ(ADU1/DK)
Mr.Suwat S. / PAE Technical Service Pub Co., Ltd.

Picturel | Overview (15E009)

Picture 2 | Piping

@YY Piping No.3-H-1516001-A22

a A R s 3 3
Description : Piping m?{ﬂnamwgﬂu@uﬁvaaﬂmu%u Intermediate

152018 20% V0INNNE1IND

Picture 3 | Piping

Picture 4 | Support

a A & s 2 ¥
Description : Piping mﬁauammﬂuﬂu%aﬂmuw Intermediate

15281 20% V9INNE1IND

Description : Pipe support 11NUAMNESNY

Picture 5 | Piping

Picture 6 | Piping

Description : Piping 1UWUANWESNE

Description : Piping 1UWUANWESN Y
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10329000F-045 Rev. 3

No.
¢ IRIN-PI-PM-245310
Im Thickness Measurement Report —
l1of 1
Equip./Pipe No. : 3-H-1516001-A22 Equip./Pipe Name : Hydrogen Plant : EAD(ADU1/DF
Inspection Date : September 23, 2024 Inspected By : Mr.Suwat S. /PAE Technical Service Pub Co., Ltd.
Measurement Tool Data
UTM Model : 38DL PLUS Probe Model : D790 SM Probe Type: Dual (TR) Probe Dia.: 10 mm.
Calibration Data : Block : S/N: 0912006 ] Actual Material [] Sound Velocity :
Part Referance Data
Thickness (mm.)
Part ID| Part Name Mat'l Spec.
Nominal | C.A. | T Alert (t-CA.) | T min.(Tde+CA.)| Min. Structure Min. Allow./Min. Required
1 Pipe 3"  |A53-B SMLS BE STD 5.49 1.6 3.89 2.97 2.00 2.97
2 Elbow 3" |A234-B BE SMLS STD 5.49 1.6 3.89 2.97 2.00 2.97
3 Pipel-1/2" |A53-B SMLS PE SCH80 5.08 1.6 3.48 2.35 1.80 2.35
4 Pipe3/4" |A53-B SMLS PE SCHS0 3.91 1.6 2.31 2.01 1.80 2.01
Measurement Components Measurement Value of TMLs (mm.) CR RL Result
Section Name Part ID 1 2 3 4 5 6 (mm./yr.) | (yrs.)
Pipe3inl 1 5.56 5.55 5.51 5.51 - - 0.000 Note 1 v
Elbow3inl 2 6.06 6.35 5.73 5.86 - - 0.000 Note 1 4
Pipe3in2 1 537 | 543 | 527 | 5.9 - - 0.008 | Note?2 4
Pipe3/4inl 4 3.88 3.91 3.85 3.89 - - 0.002 Note 2 v
Pipe3in3 1 5.52 5.49 5.36 5.67 - - 0.004 Note 2 v
Pipel-1/2inl 3 5.03 5.44 5.26 5.25 - - 0.002 Note 2 v

The Symbolic Result : /- Acceptable, X - Not Acceptable, * - As Remark

Remark : Note 1. Remaining life can't be calculated as measured thickness is equal or greater than the nominal thickness.

Note 2. Remaining Thickness is so much higher than the minimum required thickness. Remain life is more than 10 years.




PAE ID No. 601081
Rey, 06/2023
Re-Certification

TECHNICAL SERVICE

CERTIFICATION OF NDT PERSONNEL AUTHORIZATION

THIS IS TO CERTIFY THAT

Mr.Su Wat Supsomboon

Has met PAE Technical Service PCL established requirements in
NDT written practice for Qualification and Certification of
PAE NDT personnel (QCP-013) that in complied with
ASNT Recommended Practice SNT-TC-1A as

Method & Level Issue Date Expiration Date : l."‘
Ultrasonic Thickness Measurement Level 2 16 March 2023 15 March 2026 ' ;
Magnetic Particle Testing Level 2 16 January 2024 15 January 2027
Liquid Penetrant Testing Level 2 16 February 2024 15 February 2027
Visual Testing Level 2 1 March 2024 28 February 2027

J_;._u.hq‘Jh

.«r}—z.-’ ‘JM‘J“

This certificate shall be automatically invalid when the employee has been teminated by the company
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Inspection Report o

IRPC Public Company Limited

Equipment / Pipe No. : 3-P-1005092-A41 Equip./Pipe Name : Process mixing fluid Inspection Report No. IRIN-PI-PM-246761
Plant / Area : RENA (NTU) Reason for inspection : COMPLIANCE Work Order no. 22675625
Inspection Headline : PLANNED INSPECTION Inspected by : Mr.Wattanapong P. / PAE Technical Service Plc.

Additional Inspection Headline : PROCESS PIPING INSPECTION Inspected Date : 31/10/2024

MNTATIVTOUANIN 3-P-1005092-A41 AMLNUNITATIVAO Process Piping Inspection U 2024 ajnanisasivaoy laasil
- Visual Inspection aiu General Finding
Inspection Summary . ' X v e uy .
- UTM : 9TUIU 6 TMLs ﬂ”lﬂ’)?ﬂJ‘l’iu”lﬂﬂlﬁﬁ@@Qiulﬂﬂ!mfJf:)lli’]Jhlﬂ ﬂi”lﬂﬁ%t’f)ﬂﬂil! General Finding

Y
AT1821DIANINUA U General Finding

Equipment As Found
Inspection  Inspection Profile Anomaly Severity

Item Profiles / Parts Finding Descriptions Degradation Damage Mode Action Taken Code Recommendations Probability Consequence
Method Category Priority Level
/ Components Mechanism

Straight ' ' 1
1 VI Piping TGO mwﬁJmJumw Piping (See Pic. 1-6) OBSERVATION Next Inspection Paint-C

Pipe / Fitting

2 VI SUPPORT Support GGG mwgﬂuﬂumcﬁ Support (See Pic. 4 ) OBSERVATION Next Inspection Paint-C




Inspection Report

Equipment / Pipe No. :
Plant / Area :
Inspection Headline :

Additional Inspection Headline :

Additional Details

3-P-1005092-A41

RENA (NTU)

PLANNED INSPECTION
PROCESS PIPING INSPECTION

Equip./Pipe Name :
Reason for inspection :
Inspected by :
Inspected Date :

NN 2

10329000F-090 Rev.1

wmrc:
Process mixing fluid Inspection Report No. IRIN-PI-PM-246761
COMPLIANCE Work Order no. 22675625
Mr.Wattanapong P./ PAE Technical Service Plc.
31/10/2024




10329000F-040 Rev.2

Ref. No.
I.W External Inspection Checklist IRIN-PI-PM-246761
P rubte Compory L for Process Piping Page
lof1l
PART CONDITION
A. Pressure Containment
1 Pipe and fitting  (Pipe, Elbow, Reducer) L] N/A Normal  [] Abnormal
2 Flange connection  (Flange, Gasket, Bolt&Nut) ] N/A Normal ] Abnormal
3 Nozzle Connection  (Vent, Drain, Presure Indicator, Temp. Indicator) 1 N/A Normal [] Abnormal
4 Brach Connection Point  (T-Joint Welded or Treaded ) [] N/A Normal [] Abnormal
5 Valves (Valve Flanged, Valve Weled, Valve Treaded) (] N/A [ Normal Abnormal Coating Damage
6 Steam Tracing N/A [] Normal [] Abnormal
7 Existing Tempolary Stop Leak (Clamping, Wraping, Patching) N/A  [] Normal [] Abnormal
B. Support
1 Pipe support (Pipe shoe, Brace Clamp, U Bolt, Guide, Leg) ] N/A Normal ] Abnormal
2 Support Structure (Beam, Foundation) N/A [] Normal ] Abnormal
3 Spring Support  (Standing / Hanging) N/A [ Normal (] Abnormal
C. Insulation
1 Cladding N/A [1 Normal [ Abnormal
2 Insulation N/A [ Normal [J] Abnormal
3 Sealing ( Plastic Plug, Screw, Silicone Sealant) N/A U Normal [ Abnormal
NDE
1 Visual Inspection L1 N/A Accept L[] Not Accept
2 Thickness Measurement L] N/A Accept  [] Not Accept
3 Liquid Penetrant Testing N/A  [] Accept [] Not Accept
4 Other N/A [ Accept [ Not Accept
Addition :




10329000F-039 Rev.2

@ No.
m R IRIN-PI-PM-246761
B ol i Gy Picture Report Date Pag.
October 31, 2024 1of1
Equip./Pipe No. : 3-P-1005092-A41 Equip./Pipe Name : Process mixing fluid Plant : RENA (NTU)

Inspection Date :

October 31, 2024

Inspected By :

Mr.Wattanapong P. / PAE Technical Service Plc.

Picture 1 | Overview (10E009)

ALY Piping No.3-P-1005092-A41

Picture 3 | Piping Picture 4

Support

. . a A Sy a4 R a A S A
Description : WU Light Corrosion uazmﬁauamw;ﬂuﬂumw Piping Description : Wumﬁauammﬂuduwm Support

Picture 5 Piping Picture 6 | Piping

. . a A I " ~ .. . . a A 3 1 ~ ..
Description : WU Light Corrosion Lmzmﬁammwgﬂuﬂumw Piping Description : WU Light Corrosion uazmﬁammmﬂuduwm Piping
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10329000F-045 Rev. 3

No.
L IRIN-PI-PM-246761
Im Thickness Measurement Report —
lof 1
Equip./Pipe No. : 3-P-1005092-A41 Equip./Pipe Name : Process mixing fluid Plant : RENA (NTU)
Inspection Date : October 31, 2024 Inspected By : Mr.Wattanapong P. / PAE Technical Service Plc.
Measurement Tool Data
UTM Model : 38DL PLUS Probe Model D790 SM Probe Type: Dual (TR) ProbeDia.: 10 mm.
Calibration Data : Block : S/N: 0912006 [ ] Actual Material [ ] Sound Velocity :
Part Referance Data
Thickness (mm.)
Part ID| Part Name Mat'l Spec.
Nominal C.A. | T Alert (t-CA.) | T min.(Tde+CA.)| Min. Structure Min. Allow./Min. Required
1 Elbow 3" |A234-WPB SMLS BE SCH80 7.62 3.0 4.62 4.62 2.00 4.62
2 Pipe 3/4" |A106-B SMLS BE SCH160 5.56 3.0 2.56 3.49 1.80 2.56
3 Pipe 3"  |A106-B SMLS BE SCH80 7.62 3.0 4.62 3.00 2.00 3.00
4 Pipe 4" |A106-B SMLS BE SCH80 8.64 3.0 5.64 5.09 2.30 5.09
Measurement Components Measurement Value of TMLs (mm.) CR RL Result
Section Name Part ID 1 2 3 4 5 6 (mm./yr.) | (yrs.)
Elbow 3inl 1 8.95 8.65 8.72 8.21 - - 0.000 Note 1 4
Pipe 3/4nl 2 6.70 | 6.27 | 6.52 6.55 - - 0.000 Note 1 v
Pipe 3inl 3 8.05 8.17 | 7.65 8.72 - - 0.000 Note 1 4
Pipe 4inl 4 9.03 9.47 8.99 9.11 - - 0.000 Note 1 v
Pipe 3in2 3 8.51 8.42 8.31 8.38 - - 0.000 Note 1 4

The Symbolic Result : /- Acceptable, X - Not Acceptable, * - As Remark

Remark : Note 1. Remaining life can't be calculated as measured thickness is equal or greater than the nominal thickness.

Note 2. Remaining Thickness is so much higher than the minimum required thickness. Remain life is more than 10 years.




PAE ID No. 630072
Rev. 05/2023
Re-Certification

CERTIFICATION OF NDT PERSONNEL AUTHORIZATION

THIS I8 TQ CERTIFY THAT

Mr.Wattanapong Pongpreecha

Has met PAE Technical Service PCL established requirements in
NDT written practice for Qualification and Certification of
PAE NDT parsonnel (QUP-013) that in compiied with
ASNT Recommended Practice SNT-TC-1A as

Method & Level Issue Date Expiration Date
Liquid Pengtrant Testing Level 2 16 September 2023 15 September 2026
Visual Tosting Level 2 1 October 2023 30 September 2026
Magnetic Particle Testing Level 2 1 November 2023 31 October 2026

Ultrasonic Thickness Measurement Level 2 1 May 2024 30 April 2027
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1 PSSR Leader

- masidiumslassmsls (New Facility) 19 Project Manager viwsiafiifi PSSR Leader sniiis
Tunsdifl TE vhmsasanudaiussessaumsnevesdudi PSSR Leader

- MIALUaINIZLIMMS (changed/modified) \iasans qﬂmni frnsznums Management of
Changes (MoC)/PCP W Production v PSSR Leader enuiilunadl PCP 71 TE vhms
Ransanudainaue s maLn PSSR Leader
N8 Tum around/Planning Yearly Shutdown 19 Turn around manager ‘Vi’?mfﬂ‘ﬁ:ﬂu PSSR
Leader (E153muemalaseasis PSSR Team)

¥
v o

2 0N

P
B <

PSSR Leader udsrifendaslundazarn adncsdia lumsh PSSR Teelassa$is PSSR Team Titla

WNGHTNLLHGNI@NH%G PSSR Team
3 Aa¥ PSSR

Jilasauamu (Coordinator) Walsen PSSR Team iadowh PSSR
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4 MIUMB a5RFeuANNYaant

PSSR Team YhM3nuNIu @33988L4 sl PSSR Checklist (9900F-840 ,9900F-841, Wasx Startup 1A304
T4 ) wadumsfuduanansannauynms Startup I@wﬁﬂiww%manmia”mé‘awaﬂﬁmumu §FDL

v

usiaztatiaeena PSSR Checklist fa9uWLsaii PSSR Checklist Lﬁauﬂmﬂmﬁﬂim Toemnnmy

' P
Ad o

Usaiuiidishety (Critical to Safe) Fasenifiuma asil

" Category A sossnifiumsunlalaesind lsioyanalihms Startup mnehifiumslaiudaissa
AUTU

" Category B lsiRasonanvhumumaun i ﬂ%uﬂ@ﬂmaﬁﬁmmisammu,a”';l,a%aﬁﬂ?@Lfm

il PSSR Team aowsilis PSSR Checklist (9900F-840 ,9900F-841, Warsil Startup LeaeednT™)
5 WIABANANITIOT1 PSSR
HUsvsnuam (Coordinator) vhieuonam3davh PSSR sioryiasey (Verifier)
6 M5A92adaY PSSR

Hnvasoy (Verifier) hviuaidon PSSR Team Fafu PSSR Team meldmerisditinymuasynsyugay
I@anmjﬁdﬁwﬁuﬁw%mu Tughwediieadas smnuamamuseeiasutiu a3l sidlunauds
naLEfalazamei (Coordinator) iavimavlsgansru femaldaiuRegarniug Temturiowhisua
Snese mnusnmusaseTUdiw sayae] aTiadau (Verifier) vimaacialu PSSR Checklist (9900F-

840 ,9900F-841 Wasa Startup LAF093NT) WAAUGNIDE LmzmauaLﬁaaﬂéuﬁm”ﬁwmi Startup ol
7 awwawslGiweins Startup

Hauslf (Approver) AATOAUALILNIUANINDNEBINTUIIUIDITIENTUHAMTNLYIY ATREELA N aaRmE

PSSR (9900F-840 ,9900F-841) LLazammaw“@Lﬁaﬁwmi Startup

8 Was ECC

1R8N (Plant) wddda ECC 1flaagyhms Startup
L}

9 ECC asuuhn

ECC astfufinmsvh PSSR 289 Plant wazTianfivhimsonsi® Startup Plant uazasdannaussgfifieadasema

ssuufirvmuald
10 Gamauanisasiiumswd la

w3 Category B eilszanu (Coordinator) Gamamamsenifiumaunia Tefinmalufilszgs SC uag

wnlsansourlaldomaunnnuiirvue ashussdulymidrdemasaly MANSAFCOM dsudwlomi

'
a

sismmsurlasSaduuds biasasey (Verifier) sasdmemiidulsudiutm annssusasnsunly uag

Haansrhen@e (Production Department Manager) Hurfavsiftatiszislnm
11 danuiuiinnamsnumuanYaeans

v G o & o A wn o > > -
Jafiuiuiinuanmmumuenataeasie frumsansi@ ussmsudlaSudqesudulilas s
(Plant) Whusfdnifiviensnsdiuatiy uaz/miamizenu Maintenance w30 Engineering Failw3ufiazay
Project Sauiushin lnesnansaifiuluguosensnsvie scan fiulugiues Blectronic file fle szezian

masafuathaiaylsishng s @

yaneine) - netinanii lnseasis PSSR Team idinmummlaseasis PSSR Team it lusavyousia
Wi Startup Wineeaniaiss vimmbidugousd endiesnintgams WA lrSLsoumannnens?

« yhmiifisar PSSR uasvadesiumaasadulisaadsaonaisuninenas oy

rhatSmsemataanit evdromtasianaaes (SF) wmhil 11/ 21

rhaudmannadaansiy frewsluarianaaas (SF) mhi 12/ 21



NATNALLEY S9900-1021 Rev. 4
@;ﬁaﬂﬁﬂﬁam (Procedure Manual)
n'ﬁ‘/lll'(l'lﬂﬂ')'luﬂﬁﬂﬂﬁ’&lﬂ‘ﬂuﬂ'ﬁl‘éﬂn'ﬁNaﬂ
(Pre - Startup Safety Review(PSSR)

urlaassn 4
Guduarisduld 34 3 nanitg wer 2563

NFATARNELEY S9900-1021 Rev. 4
Qﬁaﬂﬁ'ﬂ'ﬁqm (Procedure Manual)
fnﬁYﬂ.lYI'l%ﬂ'ﬂNﬂﬁﬂﬂﬁﬂﬂ‘ﬂ%ﬂ'\ﬂ%‘ﬂﬂ'ﬁﬂaﬂ
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utlvasen 4
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1919 Llﬂﬂ‘itﬂiﬁﬁ%”]\i PSSR Team

MW 1 Iﬂi\if]’lii‘ﬂﬂl (New Facility)

PSSR Leader PSSR Coordinator

PSSR Team

PSSR Verifier

PSSR Approver

Project Manager Safety (Area)

(ﬂ%mj’ﬁ'ﬂ: Section Manager
assignment) (SFO) w%a@*ﬁ\lm"%u

AUy

1. Production
Section Manager

2. Commissioning

1.Production
Division Manager,

or Commissioning

Manager

3. Maintenance
Section Manager
4. Inspection &
Reliability Section
Manager

5. Engineering
Section Manager
6. Technology

7. Security and Fire
Brigade Section
Manager

8. Bun %uaaﬂ‘ﬁu

Leader Wa13n4

Manager
2.Maintenance
Division Manager
3. Inspection &
Reliability Division
Manager

4 Engineering
Division Manager
5.Technology
Division Manager

6.Project Manager

7. Security and Fire

Brigade Division
Manager
8.Safety (Area)

Section Manager

Production
Department

Manager

61919 2 Turn around / Planning (Yearly) Shut down

PSSR Leader

PSSR Coordinator

PSSR Team

PSSR Verifier PSSR Approver

Turn around
Manager Wisa
Project Manager

"
%38 Area
Maintenance

M v o

Manager up g su

AdUNAY

Safety Officer
(Area)

1. Production
Section Manager
2. Maintenance
Section Manager
3. Inspection &
Reliability Section
Manager

4. Technology

5. ] %uag'ﬂ"u

Leader #1304

1.Production Production
Division Manager, Department
2. Maintenance Manager

Division Manager

3. Inspection &
Reliability Division
Manager

4. Technology
Division Manager
5.Safety (Area)
Section Manager
6o

ldgnAaranliiag

£l

4 PSSR team
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(Pre - Startup Safety Review(PSSR)

urileasafi 4

urtleasan 4
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519 3 MIaaLUaNEUIBIG (changed/modified) Tﬂm«'mnszmumi Management of Changes

(MoC)/PCP

PSSR Leader PSSR Coordinator

PSSR Team

PSSR Verifier

PSSR Leader PSSR Coordinator

PSSR Team

®1%79 4 Unplanned Shut down 31N Equipment failure with changed

PSSR Verifier

PSSR Approver

PSSR Approver Production Section = Safety Officer

N5 Complex Safety Officer
Checklist (Area)
(9900F-841)

Production Division

Manager Wisa

é'ﬁ TE assignment

N9 Simple

Checklist

(9900F-840)

Production Section

Manager

1. Project manager
2. Production
Section Manager
3. Maintenance
Section Manager
4. Inspection &
Reliability Section
Manager

5. Technology

6. B dua gy

Leader W30

1. Project manager
2. Production
Division Manager
3. Maintenance
Division Manager
4. Inspection &
Reliability Division
Manager

6. Technology
Division Manager
7. Safety (Area)
Section Manager
8 famssaiu

flagnitasonbiag

T

114 PSSR team

1. Maintenance

n5% Complex Manager (Area) Section Manager
Checklist 2. Inspection &
(9900F-841) Reliability Section
ayw"ﬁiml Manager
Production 3. Technology
Department 4. Auq) %ua;iﬁu
Manager Leader WaN3ni
Ntk Simple

Checklist

(9900F-840)

ovdlon

Production Section RN :

Manager - zw?ﬁmmw”mﬁaw"ﬁzﬁmwmm%yw'mwwTwm"ww’ 30BLNE

1.Production Section
Manager,
2.Maintenance
Section Manager

3. Inspection &
Reliability Section
Manager
4.Technology Senior
Engineer

5.Safety (Area)
Section Manager
6.7 WE

flagnitasonbiag

T

114 PSSR team

1.Production
Division Manager,
2.Production
Department

Manager

wanes) : nattRasonua i i9he a-h uasly PSSR Simple Checklist : PSSR Team uay PSSR Verifier
1557959 asr9uanslassadts PSSR Team a1579 5 n35 Unplanned Shut down 29 Equipment failure

without changed

- Aemeemlussiy 1AMS (x PM msuAmssansgUiimsanl (ncident Management) : S9900-1020) lunsdifisiaants

urlaymlpeldszuy IdMs

A156% Mothballed > 30 3% W\Fla595573 PSSR Team snayauanlassadis PSSR Team 61314 4 Uay

14 PSSR Complex Checklist (9900F-841)
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1974 5 Unplanned Shut down 310 Equipment failure without changed 1574 6 (Unplanned) Emergency Shut down 310 Utility Failure %32 Short feed %52 Operation
failure
PSSR Leader PSSR Coordinator PSSR Team PSSR Verifier PSSR Approver
Production Section Safety Officer (Area) | 1. Maintenance - Production Section PSSR Leader PSSR Coordinator PSSR Team PSSR Verifier PSSR Approver
Manager Section Manager Manager Shift Supervisor - 1. wefnanlung - Shift Supervisor
2. Inspection & 2 Suq %uaéﬁu
Reliability Section Leader favsom
Manager
NNIELNE]

3. Technology M Y A » Y e
- M3 Shut down 90 Utility %138 Short feed Ny IOW ¥4 Start plant ¢1890a9 Section

4. ) Tuogiy o

. . W9 e 1 ve o o oo &
Leader A0 Manager Mn@aee Section Manager Lslst ZMW@@Q@W@UU@!%WW@WD“M
KNG - aemeemlussuy [dMS (ma PM nﬁu‘%mﬁ;”mnﬁgﬁ”@?nﬁd (Incident Management) : S9900-

o aAd o 5,
- I Section Manager asnsnvihmsasysifidiossiu lnesimemolnsdnrmsosissTle uaz Shift 1020) lunsetfieoemsuritoiaymlog sy 1aMs

. <, . oA 4~ P
Supervisor Lﬁwyvﬁ PSSR uavas Start up plant Lmsmmﬁmm"@tﬁuwaﬁgmnvﬁag&ﬁ - M7 Start up ¥aNaINYINIT Shut down sias/ae Batch SAmadassuy 21/77‘2’%7?\767‘;'7\7 PSSR

9 log book Team @7&/@7777\7“5’@\7?@3051?”70 PSSR Team 613N 6 Lmﬂf PSSR Simple Checklist (9900F-840)
- fefeemlissuy dMs (s PM msv’%wm"@mizgy“@mmf (Incident Management) :

59900-1020) Tunsaifistosmaun laymlpeldseuy IdMs @151 7 Startup Machine & Equipment

- Production Department ,Division Manager Technology Department ,Division Manager, PSSR Leader PSSR Coordinator | PSSR Team PSSR Verifier PSSR Approver
Maintenance De;y)artm'ent, Division Manager, Inspection & Reliability Department ,Division Shift Supervisor . 1 winenduny . Shift Supervisor
Manager vamdiiluiianm 2. Bun duadriu

Leader WaN3nh
n5ei Mothballed < 30 3% p[AAMTUNUN (Section Manager) Rsomnanamaneas lunmesarh PSSR wn Tilstasmhermdar Check list Form fvsUmansiasaunandans ntedumaums Startup
s v . > v > A o G (A A ea
mlﬂu@wawn PSSR Iwﬂ‘ﬂﬂidﬁiﬂ PSSR Team WN@HTNLLﬂ@JIﬂNﬁiN PSSR Team 619W 5 Lmﬂ“ﬁ PSSR VNAIDIAINT Qﬂﬂim mm@uaﬂgumm

Simple Checklist (9900F-840)
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o

o &

sunawn15UURNY (Flow Chart)

Responsibility Interface
Start

2

4Ad3 PSSR Team ‘

V

1ipn)3ean PSSR Team ‘

PSSR Leader l

HLlsvanuan (Coordinator) l

LBNEN5AN984 (Reference)

- 9900F - 840 Pre- Start up Safety Review (PSSR) Simple Checklist
- 9900F - 841 Pre- Start up Safety Review (PSSR) Complex Checklist

AsLuAN (Record Control)

Faranans smusaiy Ksufagay svezm msvhane
PSSR Team 9900F-840 doufiy
nUNIW NO 9900F-841
arRsauaNNlfeniy
(PSSR Checklist) P 4
) x4 o ) o 4 v s
\YOINUN (Plant) Lag/938%43891% Maintenance %58 Engineering mﬂu@i‘uwmﬁau Project mﬂu‘gﬂ
48910n&N3 %50 Scan Wiulugues Blectronic file Wiszazim 5 3 wazmniiu 5 § idaiuienansgad
Category A LA v, Y
urtlan$inlse [0l L%%ﬂWiﬂiﬂﬁ']ﬁj@vL’J
Tnewindt
o & n’L 1A
UUNNNISHN L2ANE (Amendment)
PSSR Team YES Category B ) o A P
. assiudle T 6o 3 semsudly Asufingaunsudly
v . . AAMUNUNINTNT
WeTIEaU (Verifier) AWINILTDY YES
maurtly 0 17 Sy 2558 Initial Release
1 7 ANTIAN 2559 1. USus{ausi Startup Plant aniAavanesn
ﬁaw“ﬁ (Approver) Nonaul 9900F-840, 9900F-841 s biimawmy Production
2.yl PSSR Leader n3iil New Facility
W10sWud (Plant) , Changed/Modified (PCP) ¥ TE 1fius)
' U3 ECC uawhms Startup ‘ ﬁwwmﬁz@m PCP
£lawanie s (Coordinator) v 9900F-840 3. Wi Wil @vaasey (verify) mavh PSSR
' Gammaiansuly Category B F 9900F-841 4 thvueunm / whimesifendas bideian
— 2%
pavIasay (Verifier) 9900F-840 EI%
¥avai (Approver) sl 9900F-841 5. mhvuamsld PSSR Checklist Tyifaiaudu 11
Category B_—"" n3ilald Complex Checklist nattlald
WasiuA (Plant) | \erEs 9900F-840 Simple Checklist
MA, EN ‘ dowfiutfufin PSSR ‘ 9900F-841 6. unssufinenalsuidiulyvn Category
AB
7. WiNMIudd ECC tayhmsiiufinmsvih PSSR
End \{aagyhms Startup
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MINUMIUANAYFAALNEUNISIENMINEG uilamsaft 4
(Pre - Startup Safety Review(PSSR) Sadnanioruld Sufl 3 nNATLS WA 2563
assfiudle S daw 1 semaudly Q’%‘uﬁmaumﬂuﬁm

8. U%UU?G PSSR Checklist (9900F-840 ,9900F-
841)
2 7 TAENE 2559 3. nangaLan N3t Batch Process
2. WamsUfnsd Mothbelled
3 12 NINYAN 2561 1. PSSR Leader 15tusnnsiliiennsdoia
2. inamUssnaumaiamanustasidates Tuud
&y Part 989 PSSR §/09unsU378 PSSR
Checklist ifJ1 PSSR Package

4 3 NUMWUS 2563 iix Startup Machine & Equipment

UseBnin1waasnszuawnis (Process Performance)

iiumaiatseanimwassnsziiums e limansnvidoyailaldldsenenlumsiansaniiebiAalums

YSusmiasnnssaumssghsiaifias

aifinmalfifieduseniems Start up | Smouainiseifiedusewiems Start up Plant Havass
Plant Afenmasnannmslaivh PSSR wiovh PSSR sl
AUty

aanitesfiaslaiussy PI (Risk Management)

PI A8 MIIANTANATLS

qu”ﬁﬁﬁsﬁiﬁLﬁ@%ssminmi Sartup | - evwdilalwnssowuneh | - Aessdumaunstuaumsderh PSSR
Plant PSSR
- lavswnszoumsdan
PSSR

- fiaron PSSR slasugan
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- SHAPE WHAT’S GOOD
£ FOR TOMORROW

# IRPC- QIHI-006/2567

UM 23 UNTIAN 2567

Foe  swnuligdsereasnisuaiiaaeiuIunTeuasog

Sou afgamsuazduasewssnudminszees

ANYATENTIN  MruaAsgIulumItims  dems  uasdufiumaaiuenuilaoady

91T0UNTY  uazan Ay IUMITINUASIAUMIATIOUATIE W.A.2556 fHua lHued1eNY

e

o 1 @ a IA s ar
maaliduasveylunsounsestariniyfiseiemanisuaneuasseazideateyannulaoady

o

YOIANTIALOUATIE MUULUNBTUAMMUA (F0.1)

= oo oA o w =5 oo o A = oo = 9 1
UIHEN ulE]'EJ"ITW"l‘ 1NA (WH1TU) ﬂﬂﬂﬂﬁ?ﬂﬁTUUfyﬂfﬁTﬂﬂiﬂﬁjﬁiﬂﬂﬂu@]i’]ﬂtlﬂ%iﬁﬂﬂmﬂuﬂﬁu

= A = o g
ATOUNTY lasila1eTomsInlall

it Yematnil CAS No. | ¥3ma | wiae
AN
1 | ACETIC ACID 64-19-7 725 T
2 | ACETONE 67-64-1 30 23y
3 | ACETYLENE 74-86-2 1.76 1
4 | ACETONITRILE (ACN) 75-05-8 1.8 AU
5 | AMMONIA 7664-41-7 1.86 Al
6 | ASPHALT 8052-42-4 36 AU
7 | ACTIVATED ALUMINA 1344-28-1 7.2 1
8 | ANILINE 62-53-3 2.47 11l
9 | BENZENE 71-43-2 8.12 AT
10 | BENZOYL PEROXIDE 94-36-0 30 A
11 | BUTADIENE 106-99-0 20 i
12 | BENZOYL CHLORIDE 98-88-4 0.1 i
13 | CHLORINE o 7782-50-5 40 AU
14 | CHLORODIFUOROMETHANE ; L TR RPN NEY, W
15 | CYCLOHEXANE fi

Ain loan 8§ drin (uwrun)
o0y 5 madmdn Suadatly dnnoiieisseas Rrlareent 21000 wodl <66 0] 38¢1-1333

WwC Public Company Limited

ob hoo 3 Sukhumet Roadl, Tumban Cheengnoen, Arphu Buang Rayane. Bayone 2 1000 THALAND Tel 466 W) 3861-1333

eamensyy Tvey)
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SHAPE WHAT’S GOOD

. FOR TOMORROW
i Fomanil CASNo. | 5mnw | v
AN
16 | CERAMIC BALL Mixture 10 i
17 | CHLOROBENZENE 108-90-7 0.035 i
18 | CALCIUM CARBONATE 471-34-1 525 i
19 | CYCLOHEXYLAMINE 108-91-1 %1 A
20 | DICHLOROMETHANE 75-09-2 0.088 G
21 | DIPENTENE 138-86-3 30 AU
22 | DIPOTASSIUM PEROXODISULPHATE 7727-21-1 40 A
23 | DIMETHYLFORMAMIDE 68-12-2 30.4 A
24 | DIETHANOLAMINE 111-42-2 5 ¢
25 | ETHANOL 64-17-5 3.53 g
26 | ETHYLBENZENE 100-41-4 650 i
27 | ETHYLENE GLYCOL 110-80-5 0.42 g
28 | ETHYLENE 74-85-1 30 U
29 | ETHYL METHYL KETONE 78-93-3 10.59 A1l
30 | HEXANE 110-54-3 3.53 T
31 | HYDROCHLORIC ACID 7647-01-0 25 f
32 | HYDROGEN PEROXIDE 7722-84-1 3.53 ¢
33 | HYDROGEN SULPHIPE 7783-06-4 56 A
34 | HYDROGEN 1333-74-0 14.19 1
35 | HEPTANE 142-82-5 17.65 14
36 | INHIBITOR AZ8101 Mixture 15 U
37 | ISOPROPYL ALCOHOL 67-63-0 6.35 1
38 | METHANOL 67-56-1 3.6 AU
39 | METHYLSTYRENE (AMS) 98-83-9 100 11
40 | NITRIC ACID 7697-37-2 | 14.12 ¢
41 | ODOUR CONTROL 2.5X CONCENTRATE Mixture A
(ALCOHOL) !
42 | PENTAERTHITOL TRIACRYLATE 3524-68-3 6 did

w3t loa 5 d1in )

299wy 5 e Anndaih dunaidisigruas o diseon 21000 wo il ~66 () 38011333

RPC Public Campany Limited

294 oo 5. Sukhuimat #oad, Tumban Chosngnoan, Amphur Kuang Rayong, Rayone 20000 THALAND Tel ot 1) 3861-1333
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b2

SHAPE WHAT’S GOOD

" FOR TOMORROW
i Fomaindl CAS No. | 15anae | wiioe
AL
43 | PENTANE 109-66-0 0.17 AU
44 | PHOSPHORIC ACID 7664-38-2 0.8 A
45 | POTASSIUM FLUORIDE 7789-23-3 180 fu
46 | POTASSIUM HYDROXIDE 1310-58-3 40 fl
47 | PROPANE 74-98-6 10.5 ¢
48 | PROCHEM 3F28 Mixture 15.7 Al
49 | PROPYLENE 115-07-1 220 !
50 | PYRIDNE FOR ANALYSIS 110-86-1 10 Al
51 | PROCHEM 4H6 141-43-5 5 !
52 | SODIUM CARBONATE ANHTDROUS 497-19-8 1.4 a
53 | SODIUM FORMALDEHYDE SULPHOXYLATE Mixture 30 Au
54 | SODIUM HYDROXIDE, ANHYDROUS (CAUSTIC 1310-73-2 !
SODA) =
55 | SODIUM HYPOCHLORITE 7681-52-9 50 i
56 | SODIUM NITRITE 7632-00-0 10 AU
57 | STYRENE Monomer 100-42-5 5,000 3
58 | SULFURIC ACID 7664-93-9 58.3 114
59 | SODIUM HYDROXIDE 1310-73-2 300 !
60 | TBC-MS Mixture 3 ¢
61 | TETRAHYDROFURAN 109-99-9 30 ¢
62 | TETRACHLOROETHYLENE 127-18-4 104 fil
63 | TITANIUM TETRACHLORIDE 7550-45-0 30 fiul
64 | TOLUENE 75% 108-88-3 20 fiu
65 | TRICHLOROETHYLENE 79-01-6 600 A
66 | XYLENE 1330-20-7 30 Al
67 | 14-PHENYLENEDIAMINE 106-50-3 35 AU
68 | 1-BUTANOL 71-36-3 4.5 i
69 | 3D TRASAR 3DT105 Mixture 10 AU
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i Fomsiadl CASNo. | Vhwm | wiae
AN
70_ NALCOR EC-23301A Mixture 15.3 s?]’u—
72 | DA 2301 T 2.4 1]
73 .N—Melhy‘i Pyrrolidone ” 872-56—4 15 ¢
74 | Plasma Cal single element Calibration standards for ICP- Mixture A
AES and ICP-MS 2
75 | T2 Mixture 9 ]
76 | TSDA 1 (DEB100) Mixture 8 i
97 | Fomie Acid 64-18-6 20 M
78 | Flammable Liquefied Gas Mixh_:rc Mixture - 320_ .
i 79 | Jotun Thinner No.7 Mixture 0.4 “'u—.
80 | Dicumyl Peroxide 80-43-3 8 A1
81 | LYNX Cataiyst Mixture 0.34 114
82 METI—IY.TD]ETI—IAN_Ol_AMIN E 1_0_5~59~9 85 AU
? MSODIUM HYDROXIDE - 1370-73-2 420 A1
| g4 | CHLORINE 7782-50-5 5 5_ - " Al
B 85 | SODIUM HYDROXIDE 1310-73-2 300 A -
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a12Ua8n31 30 1 agmaaus 30 Taulil
1. msras1anenaliingunns (PE) 1. meaasremenaliinaunns (PE)

2. mi'mﬂ'a’mﬂuyitﬁ"ll’auﬁma’aﬂ (CBC, RBC Morphology Peripheral 2. ﬁli%@ﬂ%ﬁuﬂugitﬁm@uﬁma@ﬂ (CBC, RBC Morphology Peripheral
Blood Smear) Blood Smear)

\@n<Lsensean (Digital CXR) \@n<LsEns9an (Digital CXR)
n15vinaueasla (BUN, Creatinine, GFR)
N15Y1N9UAR9AL (SGOT, SGPT, ALP)

MFAUIUIANA bULAan (FBS)

n15vinuaadla (BUN, Creatinine, GFR)
N5 ULRINL (SGOT, SGPT, ALP)
AFAUWIUIAIA L LLARR (FBS)

N o o &~ W

nsaauntanuluiaan (Cholesterol, Triglyceride, HDL, LDL)
aaulnsiala (EKG)
mqqmwaugﬁnimmﬂaqu (UA)

s laNuluLaan (Cholesterol, Triglyceride, HDL, LDL)
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(518) (5181) MO (518) IUMIINYI 1)
1. m3asrvguamialy 127 127 0
2. X-Ray N53901 127 127 0
o =1 =)
3. ANuANYIsivoliaRen 127 127 0
4. MITUVDIAY 127 127 0
Tsanenuna
5. mahauvesla 127 127 0
AFUNN 52804
6. aussan s ldou 127 127 0
7. qussomndea 125 125 0
8. a529e5150M e 107 107 0
9. 91579 Benzene (t,t Muconic acid in urine) Jaee 28 28 0
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. msmnﬁmmmwma”lﬁ"ﬁu %Lﬂi1$ﬁﬂ1hllu3ﬂ1ﬂ

1.1 OSHA (STS : Standard Theshold Shift)
1.2 OSHA Forms for Recording Work-Related Injuries and Illnesses
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isnmnmmnmsmmu (Work- Related Disease)
ﬂ’ISUSuaUQUM‘S'lEJ‘H‘SE)LQUﬂ’JEJLua\‘l’iﬂﬂﬂ'l‘iﬂ’l\‘l’IUHaﬂﬂLLa’J WBaduuan
{sAa1NN15USLNOUDIBW HED Lsané’umw TsAa1nNIsTeIL

sA1NN1sTINNU Asagls
fsmannsrineu wvesnidu 2 Uszinntuee

1. TsAanmisrinaulagmse (occupational diseases)
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2. u MIVAATIVFVNIN UALINYALLDYUA

21 S1nNIwITYD9

i’lHaxLSHﬂﬁﬂNaﬂﬂiﬂi'}ﬂﬂﬂﬂ’lW

1. mwmaqmmwﬁummm‘lﬁwumm (* IWIRNHNINBUTZNIURNTT Db LUBIYW 565 )

11 msasmegammmllsenmsaadiseny

1.11

1.1.2

nzﬁumqﬁann'jw 35 1 dwan dszanme 944 au MUMINTID Gadk

avniumonialulasunng (PE)

mwwwystﬁmauﬂmﬁaﬂ (CBC, RBC Morphology, Peripheral Blood Smear)
X-Ray n39an (CXR)

MIMNNUVBIGL (SGOT, SGPT, ALP)

miinawesla (BUN, Creatinine, GFR)

. £ X o o &
NYNanLaIue 35 3 awly drwan Urzanm 2,825 Ak 71UN1IATID A

avemenallasunwnd (PE)

mwawysrﬁmauﬁmﬁaﬂ (CBC, RBC Morphology, Peripheral Blood Smear)
X-Ray n3198n (CXR)

M39UTBIGY (SGOT, SGPT, ALP)

mivnawsasla (BUN, Creatinine, GFR)

ihanalwden (FBS)

lasiuluiiaa (Cholesterol, Triglyceride, HDL, LDL)

aanlwiiala (EKG)

12 nasnganweadadnesnanisvinen

1.21

122

o o o e & ) o e
ﬂ’]ﬁ(‘ﬂﬁ’Jﬁ]i‘:’Uﬂ']Wﬁ’]ﬂilJﬂ’ﬁ‘ﬂ']xi']%’LuVlé]‘Ua']f‘I'WI W{ﬂ&laé]ﬂLaﬂﬁ’ﬁllﬁlﬁadLLWﬂ{TLWé]ﬂ’]SY\’N']H‘]MﬂE)Uﬂ’]f‘l’]ﬁ

Funulszanm 2,185 au YNNI a9H

avviumonialulasuwng (PE)

ﬂ?ﬂwawgi!ﬁ"ﬂauﬁmaaﬂ (CBC, RBC Morphology, Peripheral Blood Smear)
X-Ray n3298n (CXR)

aanlwiiala (EKG)

AIIVRNIINMNNINU0IUB0  (Spirometry)

ausInAWAINadAuIzos g (Far vision test)

ammmwmﬂ(ﬂ”ﬁmﬁmwﬂﬂ (Whispered voice test)

msm‘nzgﬁumwﬁm%"umiﬁw'mluﬁ gd WioWD anLana'ﬁlu%‘maau,wwﬁl,ﬁamiﬁwa'mluﬁga U

o &
U3zanme 261 A% IUNNIATID 9%

arviemorialulesuwng (PE) ieuszifiuminsad wazm3leBu (Whispered voice test)
anwauysnizasdaiian (CBC, RBC Morphology, Peripheral Blood Smear)
aanlwiiale (EKG)

myvinauzadla (Creatinine)

ihanalwden (FBS)

o & X
ANAFLAVUANUIIU (Visual acuity test)
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1.2.3 ATIFNTIOAINWIINY

®  3FNTINMWMITIUVaIaa (Spirometry) Fwaudszanm

®  amaENTIMWMTLaEu (Audiometry) FInY eI

®  GIVFNIINNINNINBILA® (Occupational Vision Test) sz
124 msmaﬁmﬁ:ﬁmmﬂigﬂ

® Benzene % tt— muconic acid Tuiaanz sz

® Butadiene %1 1, 2 Dihydroxy-4 (N-acetylcysteinyl)-butane Tuwilaae  dwudszanm
® Formaldehyde %1 Formic acid TwiTaane Tz
® nHexane W1 2,5-Hexanedion luiaaiz* R SIEEETRTNS
® Methyl Ethyl Ketone ( MEK ) TuiTaanaz* vz m
® Methyl Isobutyl Ketone ( MIBK ) TuiTasnae* Tz
® Methanaol luilaaniz* sz
® Phenol lutlaaie* sz
® Styrene %1 Mandelic acid plus phenylglyoxylic acid IuiTzanaz* Fwan eI m
®  Toluene w1 Ortho - Cresol lutlaaniz* Fwaudzanm
®  Xylene w1 Methyl Hippuric acid luifaaiz* FInY eI
®  Acrylonitrile %1 urine thiocyanate luilaaaz* sz

125  MIATIMEIIaNRN

2,968
2,710
629

674
374
28
212
42

41

75
717
516
432
264

a
aib

Atk

an
an
an
an
an
an

ab

an
an
an

atb

®  FINY / Arsenic (Inorganic Arsenic plus methylated metabolited) lulTaanne®  dwudsznm 17 au

fsuaaLiioy / Cadmium luiiaa*

. Fwaudszanm 10 Au
® 31/58n / Mercury ( Total Mercury ) luiTaanaz* Tz 442 au
o guazia / Lead luidan® Funtszanm 28 an
126 nMI0TIgUAINAULIEINTe MNlTEnIANIENT A TIINEY Seananinmat 35m7 uszidewludirdan
'l,ui“maaLLWﬂﬁmamuﬂixﬁwﬁaw‘@au,am'hﬁmwuw%“amﬁ“mqﬂumwlumsﬁ’mmum’%a W.¢l. 2559
(9aam9lull w.e. 2566 ) FwInLTTIH 20 AU
2. MIATRFVNIMNANANNFNATIIVINENB Lﬁumimw:!mmwﬁwinmmwiamu 1HaNA3I9 uaL
Frszanlislunsasegunines Gwawminewiuans dudogansidenasagunmiialud 2565)
o amnanluiiilae EKG ( ﬁwivu;‘i‘"ﬁmqﬁ’m'h 351 ) Fwanlszanne 80 Au
o amuhmauazlusiie FBS, Chol, TG, HDL, LDL (f%m%'wjﬁmqﬁm'h 35 1) Fwntlszanne 308 AW
o amusduihmaedsazauluidon (HbAIC) sz 967 A
®  amanduniayialwien Uric acid Funulszanne 2,105 aw
o amanamisehiasusnay wiia § ( HBs Ag) Pz 1,138 au
. m'mmqﬁ@juﬁ‘wﬁ'ua"h%”aé‘ué“mau afiadl ( Anti HBs ) Fwautizonm 1,122 an
. (ﬂnwm“ﬁvlﬁaﬁué“mau 7%ad ( Anti HCV ) Fwautszanm 1,019 au
e amalnseud ( FT3,FT4,TSH) sz 997 au
o amamasdiiisluiien ( Hb Typing ) Fwnilszanne 558 A
°  anapiduiniaiuaniu (Rubella IgG ) iz 409 A
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1. ETP 99.36 4.21 80.37 99.35 4.22 80.51 99.90 453 88.15 99.38 4.23 80.80
2. PWP 99.36 4.21 80.37 99.29 4.22 80.49 99.90 453 88.22 99.36 4.23 80.80
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19. UT-IP 99.81 4.22 80.54 99.28 4.23 80.64 99.88 4.46 86.61 99.63 | 424 | 8088
20. UHV 99.10 4.21 80.35 99.29 4.23 80.66 99.88 4.52 88.05 99.21 4.23 | 8084
21. PPC 99.10 4.21 80.35 99.29 4.23 80.66 99.88 4.52 88.05 99.21 4.23 | 8084
22. MPPL 98.72 4.24 81.08 99.39 4.25 81.23 99.82 4.60 89.97 99.01 426 | 8158
23. NG 98.72 4.24 81.08 99.39 4.25 81.23 99.82 4.60 89.97 99.01 4.26 | 8158
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U3u1en Waste n.a - 6.m 67

Item faYanlildua — whna (an.)
A6 28 53U

1 Insulation 3,000.00 3,000
2 |Ni-Cd Battery 300.00 300
3 |Spent Catalyst 15R001 126,660.00 126,660
4  |Spent Catalyst Absorbent MRU 29,920.00 29,920
5 |Spent Catalyst ATIS-2L 5,804.00 5,804
6 |Spent Caustic 25,700.00 25,700
7 |wesdwdauiiunazaised 1,600.00 1,600
8 [vhuwiauiui 3,750.00 3,750
9 waafnnaaau 25, 30 aas 2,460.00 2,460
10 mﬂuznsiaﬂm‘ﬂaumsmﬁ 1,500.00 1,500
11 [faquuiiaudsan 1,660.00 1,660
12 |amsndutawingiusiu 1,010.00 1,010
13 |Spent Cat & Adsorbent 270.00 270
14 |iAudonsd 3,000.00 3,000

sl (an.) 68,710 137,924 206,634
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Station:ADU1_H_A -

Station:ADU1_H_B -

SOX_7 |NOX_7
Date Time % %
ppm ppm

7/1/2024| 12:00 AM 72 107
7/2/2024| 12:00 AM 72 107
7/3/2024( 12:00 AM 54 71
7/4/2024( 12:00 AM 22 7
7/5/2024( 12:00 AM 15 31
7/6/2024| 12:00 AM 4 80
7/7/2024| 12:00 AM 12 80
7/8/2024| 12:00 AM 14 80
7/9/2024( 12:00 AM 17 78
7/10/2024| 12:00 AM 10 76
7/11/2024| 12:00 AM 12 71
7/12/2024] 12:00 AM 36 57
7/13/2024 |12:00 AM 24 52
7/14/2024 |[12:00 AM 30 56
7/15/2024 |[12:00 AM 36 57
7/16/2024 |[12:00 AM 38 58
7/17/2024 |12:00 AM 53 43
7/18/2024 |12:00 AM 58 27
7/19/2024 |[12:00 AM 59 20
7/20/2024 |[12:00 AM 66 11
7/21/2024 |[12:00 AM 68 19
7/22/2024 |12:00 AM 66 23
7/23/2024 |12:00 AM 63 28
7/24/2024 |[12:00 AM 49 34
7/25/2024 |[12:00 AM 52 34
7/26/2024 |[12:00 AM 35 32
7/27/2024 |[12:00 AM 27 33
7/28/2024 |12:00 AM 46| 27
7/29/2024 |12:00 AM 72 35
7/30/2024 |[12:00 AM 51 36
7/31/2024 |[12:00 AM 49 35
Minimum 4 7
Maximum 72 107
Avg 41 48
Num 31 31
Data[%] 100 100
STD 21 26.2

SOX_7 [NOX_7
Date Time % %
ppm ppm

7/1/2024| 12:00 AM 24 27
7/2/2024| 12:00 AM 23 29
7/3/2024( 12:00 AM 21 27
7/4/2024| 12:00 AM 23 34
7/5/2024| 12:00 AM 11 58
7/6/2024| 12:00 AM 0 79
7/7/2024| 12:00 AM 2 78
7/8/2024| 12:00 AM 3 77
7/9/2024| 12:00 AM 1 74
7/10/2024| 12:00 AM 0 75
7/11/2024| 12:00 AM 1 82
7/12/2024| 12:00 AM 1 90
7/13/2024 |12:00 AM 2 88
7/14/2024 |[12:00 AM 1 89
7/15/2024 [ 12:00 AM 1 88
7/16/2024 [ 12:00 AM 1 89
7/17/2024 [ 12:00 AM 0 92
7/18/2024 |[12:00 AM 10 69
7/19/2024 |[12:00 AM 16 50
7/20/2024 [ 12:00 AM 20 47
7/21/2024 |(12:00 AM 19 46
7/22/2024 |[12:00 AM 18 49
7/23/2024 |[12:00 AM 28 53
7/24/2024 |(12:00 AM 17 55
7/25/2024 |[12:00 AM 21 54
7/26/2024 [ 12:00 AM 16 50
7/27/2024 |12:00 AM 15 50
7/28/2024 |[12:00 AM 17 51
7/29/2024 |(12:00 AM 75 50
7/30/2024 [ 12:00 AM 18 53
7/31/2024 [ 12:00 AM 17 54
Minimum 0 27
Maximum 75 92
Avg 13 61
Num 31 31
Data[%] 100 100
STD 14.4 19.7




Station:ADU1_H_A -

Station:ADU1_H_B -

SOX_7 |NOX_7
Date Time % %
ppm ppm

9/1/2024( 12:00 AM 109 43
9/2/2024( 12:00 AM 75 55
9/3/2024| 12:00 AM 77 54
9/4/2024( 12:00 AM 103 56
9/5/2024( 12:00 AM 103 62
9/6/2024( 12:00 AM 106 48
9/7/2024( 12:00 AM 103 44
9/8/2024 12:00 AM 93 40
9/9/2024{ 12:00 AM 99 41
9/10/2024| 12:00 AM 104 37
9/11/2024| 12:00 AM 100 41
9/12/2024| 12:00 AM 90 39
9/13/2024 | 12:00 AM 89 41
9/14/2024 | 12:00 AM 87 45
9/15/2024 |[12:00 AM 92 42
9/16/2024 | 12:00 AM 96 48
9/17/2024 | 12:00 AM 345 36
9/18/2024 | 12:00 AM 354 40
9/19/2024 |12:00 AM 217 49
9/20/2024 |12:00 AM 121 49
9/21/2024 | 12:00 AM 120 49
9/22/2024 |12:00 AM 111 50
9/23/2024 |12:00 AM 105 52
9/24/2024 |12:00 AM 90 54
9/25/2024 |12:00 AM 95 59
9/26/2024 | 12:00 AM 98 61
9/27/2024 | 12:00 AM 76 55
9/28/2024 |12:00 AM 85 59
9/29/2024 |12:00 AM 587 56
9/30/2024 |12:00 AM 628 66
Minimum 75 36|
Maximum 628 66
Avg 151 49
Num 30 30
Data[%] 100 100
STD 138.6 8

SOX_7 [NOX_7
Date Time % %
ppm ppm

9/1/2024| 12:00 AM 22 77
9/2/2024| 12:00 AM 16 68
9/3/2024| 12:00 AM 18 64
9/4/2024| 12:00 AM 18 68
9/5/2024| 12:00 AM 23 66
9/6/2024| 12:00 AM 18 61
9/7/2024{ 12:00 AM 19 64
9/8/2024 12:00 AM 19 61
9/9/2024 12:00 AM 21 58
9/10/2024| 12:00 AM 20 62
9/11/2024| 12:00 AM 17 61
9/12/2024| 12:00 AM 18 61
9/13/2024 |12:00 AM 17 64
9/14/2024 |[12:00 AM 16 61
9/15/2024 |[12:00 AM 18 64
9/16/2024 |[12:00 AM 21 65
9/17/2024 [ 12:00 AM 29 63
9/18/2024 |[12:00 AM 48 62
9/19/2024 |(12:00 AM 45 70
9/20/2024 [ 12:00 AM 30 67
9/21/2024 |(12:00 AM 36 69
9/22/2024 |(12:00 AM 19 71
9/23/2024 |[12:00 AM 41 75
9/24/2024 |[12:00 AM 46 74
9/25/2024 |[12:00 AM 60 75
9/26/2024 |[12:00 AM 80 75
9/27/2024 |12:00 AM 60 78
9/28/2024 |[12:00 AM 49 81
9/29/2024 |(12:00 AM 81 91
9/30/2024 [ 12:00 AM 134 89
Minimum 16 58
Maximum 134 91
Avg 35 68
Num 30 30
Data[%] 100 100
STD 26 8.1




Station:ADU1_H_A -

Station:ADU1_H_B -

SOX_7 |NOX_7
Date Time % %
ppm ppm

8/1/2024( 12:00 AM 61 31
8/2/2024( 12:00 AM 58 30
8/3/2024( 12:00 AM 42 38
8/4/2024( 12:00 AM 37 34
8/5/2024( 12:00 AM 35 24
8/6/2024( 12:00 AM 36 20
8/7/2024( 12:00 AM 34 31
8/8/2024( 12:00 AM 36 31
8/9/2024( 12:00 AM 50 30
8/10/2024| 12:00 AM 55 31
8/11/2024| 12:00 AM 46 30
8/12/2024| 12:00 AM 44 34
8/13/2024 |12:00 AM 42 34
8/14/2024 |[12:00 AM 42 33
8/15/2024 |[12:00 AM 50 28
8/16/2024 |[12:00 AM 35 38
8/17/2024 |[12:00 AM 31 40
8/18/2024 |12:00 AM 41 30
8/19/2024 |[12:00 AM 38 36
8/20/2024 |[12:00 AM 37 37
8/21/2024 |[12:00 AM 37 41
8/22/2024 |[12:00 AM 53 33
8/23/2024 |12:00 AM 54 37
8/24/2024 |[12:00 AM 52 36
8/25/2024 |[12:00 AM 55 38
8/26/2024 |[12:00 AM 51 41
8/27/2024 |[12:00 AM 48 33
8/28/2024 |12:00 AM 75 40
8/29/2024 |12:00 AM 81 49
8/30/2024 |[12:00 AM 120 48
8/31/2024 |[12:00 AM 143 36
Minimum 31 20
Maximum 143 49
Avg 52 34
Num 31 31
Data[%] 100 100
STD 23.8 5.9

SOX_7 [NOX_7
Date Time % %
ppm ppm

8/1/2024| 12:00 AM 21 52
8/2/2024| 12:00 AM 17 52
8/3/2024| 12:00 AM 17 56
8/4/2024| 12:00 AM 17 57
8/5/2024| 12:00 AM 19 58
8/6/2024| 12:00 AM 18 55
8/7/2024| 12:00 AM 16 53
8/8/2024| 12:00 AM 18 53
8/9/2024| 12:00 AM 16 53
8/10/2024] 12:00 AM 16 51
8/11/2024| 12:00 AM 18 52
8/12/2024| 12:00 AM 19 52
8/13/2024 |12:00 AM 18 53
8/14/2024 |12:00 AM 16 53
8/15/2024 |[12:00 AM 19 54
8/16/2024 |[12:00 AM 34 57
8/17/2024 |[12:00 AM 44 62
8/18/2024 |12:00 AM 45 64
8/19/2024 |12:00 AM 24 60
8/20/2024 |[12:00 AM 16 60
8/21/2024 |[12:00 AM 15 62
8/22/2024 |[12:00 AM 18 61
8/23/2024 |12:00 AM 17 62
8/24/2024 |12:00 AM 20 61
8/25/2024 |[12:00 AM 19 65
8/26/2024 |[12:00 AM 16 63
8/27/2024 |12:00 AM 17 62
8/28/2024 |12:00 AM 16 70
8/29/2024 |12:00 AM 20 70
8/30/2024 ([ 12:00 AM 36 70
8/31/2024 |[12:00 AM 56 71
Minimum 15 51
Maximum 56 71
Avg 21 58
Num 31 31
Data[%] 100 100
STD 9.9 6




Station:ADU1_H_A -

Station:ADU1_H_B -

SOX_7 |NOX_7
Date Time % %
ppm ppm
10/1/2024| 12:00 AM 657 70
10/2/2024| 12:00 AM 180 66
10/3/2024| 12:00 AM 78 67
10/4/2024| 12:00 AM 66 72
10/5/2024| 12:00 AM 65 71
10/6/2024| 12:00 AM 96 80
10/7/2024| 12:00 AM 103 71
10/8/2024| 12:00 AM 113 57
10/9/2024| 12:00 AM 83 60
10/10/2024| 12:00 AM 92 66
10/11/2024| 12:00 AM 88 67
10/12/2024| 12:00 AM 95 66
10/13/2024 | 12:00 AM 101 72
10/14/2024 | 12:00 AM 244 82
10/15/2024 | 12:00 AM 260 85
10/16/2024 | 12:00 AM 194 88
10/17/2024 | 12:00 AM 181 91
10/18/2024 | 12:00 AM 74 95
10/19/2024 | 12:00 AM 83 95
10/20/2024 | 12:00 AM 75 94
10/21/2024 | 12:00 AM 83 96
10/22/2024 | 12:00 AM 82 96
10/23/2024 | 12:00 AM 85 96
10/24/2024 | 12:00 AM 90 91
10/25/2024 | 12:00 AM 86 90
10/26/2024 | 12:00 AM 87 90
10/27/2024 | 12:00 AM 86 91
10/28/2024 | 12:00 AM 87 91
10/29/2024 | 12:00 AM 102 89
10/30/2024 | 12:00 AM 91 73
10/31/2024 | 12:00 AM 579 76
Minimum 65 57
Maximum 657 96
Avg 141 80
Num 31 31
Data[%] 100 100
STD 134.5 12.1

SOX_7 [NOX_7
Date Time % %
ppm ppm
10/1/2024| 12:00 AM 202 88
10/2/2024| 12:00 AM 76 79
10/3/2024| 12:00 AM 59 75
10/4/2024| 12:00 AM 62 73
10/5/2024| 12:00 AM 66 70
10/6/2024| 12:00 AM 97 79
10/7/2024| 12:00 AM 104 72
10/8/2024| 12:00 AM 114 58
10/9/2024| 12:00 AM 84 61
10/10/2024 12:00 AM 93 66
10/11/2024( 12:00 AM 89 67
10/12/2024{ 12:00 AM 96 67
10/13/2024 | 12:00 AM 100 72
10/14/2024 | 12:00 AM 245 82
10/15/2024 | 12:00 AM 261 85
10/16/2024 | 12:00 AM 196 88
10/17/2024 | 12:00 AM 183 90
10/18/2024 | 12:00 AM 74 94
10/19/2024 | 12:00 AM 83 95
10/20/2024 | 12:00 AM 75 93
10/21/2024 | 12:00 AM 82 95
10/22/2024 | 12:00 AM 83 95
10/23/2024 | 12:00 AM 85 95
10/24/2024 | 12:00 AM 90 91
10/25/2024 | 12:00 AM 87 90
10/26/2024 | 12:00 AM 87 89
10/27/2024 | 12:00 AM 87 90
10/28/2024 | 12:00 AM 88 91
10/29/2024 | 12:00 AM 103 89
10/30/2024 | 12:00 AM 91 72
10/31/2024 | 12:00 AM 577 75
Minimum 59 58
Maximum 577 95
Avg 123 81
Num 31 31
Data[%] 100 100
STD 97.2 11.1




Station:ADU1_H_A -

Station:ADU1_H_B -

SOX_7 |NOX_7
Date Time % %
ppm ppm
11/1/2024| 12:00 AM 645 69
11/2/2024| 12:00 AM 118 50
11/3/2024| 12:00 AM 115 50
11/4/2024| 12:00 AM 113 60
11/5/2024| 12:00 AM 100 66
11/6/2024| 12:00 AM 112 59
11/7/2024| 12:00 AM 106 60
11/8/2024| 12:00 AM 98 60
11/9/2024| 12:00 AM 105 53
11/10/2024| 12:00 AM 98 55
11/11/2024| 12:00 AM 90 65
11/12/2024| 12:00 AM 105 57
11/13/2024 | 12:00 AM 118 49
11/14/2024 | 12:00 AM 106 57
11/15/2024 | 12:00 AM 104 66
11/16/2024 | 12:00 AM 94 68
11/17/2024 | 12:00 AM 97 67
11/18/2024 | 12:00 AM 212 65
11/19/2024 | 12:00 AM 202 61
11/20/2024 | 12:00 AM 204 62
11/21/2024 | 12:00 AM 171 70
11/22/2024 | 12:00 AM 100 72
11/23/2024 | 12:00 AM 96 68
11/24/2024 | 12:00 AM 98 73
11/25/2024 | 12:00 AM 88 79
11/26/2024 | 12:00 AM 91 78
11/27/2024 | 12:00 AM 95 73
11/28/2024 | 12:00 AM 94 77
11/29/2024 | 12:00 AM 80 81
11/30/2024 | 12:00 AM 675 74
Minimum 80 49
Maximum 675 81
Avg 151 64
Num 30 30
Data[%] 100 100
STD 140.3 8.7

SOX_7 [NOX_7
Date Time % %
ppm ppm
11/1/2024| 12:00 AM 653 69
11/2/2024| 12:00 AM 122 50
11/3/2024| 12:00 AM 117 51
11/4/2024| 12:00 AM 113 60
11/5/2024| 12:00 AM 101 65
11/6/2024| 12:00 AM 113 59
11/7/2024| 12:00 AM 107 60
11/8/2024| 12:00 AM 99 60
11/9/2024| 12:00 AM 106 54
11/10/2024| 12:00 AM 100 55
11/11/2024( 12:00 AM 91 65
11/12/2024( 12:00 AM 106 57
11/13/2024 | 12:00 AM 120 49
11/14/2024 | 12:00 AM 107 58
11/15/2024 | 12:00 AM 105 65
11/16/2024 | 12:00 AM 94 67
11/17/2024 | 12:00 AM 97 66
11/18/2024 | 12:00 AM 215 66
11/19/2024 | 12:00 AM 205 62
11/20/2024 | 12:00 AM 206 62
11/21/2024 | 12:00 AM 173 69
11/22/2024 | 12:00 AM 100 71
11/23/2024 | 12:00 AM 97 68
11/24/2024 | 12:00 AM 98 73
11/25/2024 | 12:00 AM 88 78
11/26/2024 | 12:00 AM 91 77
11/27/2024 | 12:00 AM 95 72
11/28/2024 | 12:00 AM 95 76
11/29/2024 | 12:00 AM 81 80
11/30/2024 | 12:00 AM 684 74
Minimum 81 49
Maximum 684 80
Avg 152 64
Num 30 30
Data[%] 100 100
STD 142.2 8.3




Station:ADU1_H_A -

Station:ADU1_H_B -

SOX_7 |NOX_7
Date Time % %
ppm ppm
12/1/2024| 12:00 AM 781 67
12/2/2024| 12:00 AM 163 79
12/3/2024| 12:00 AM 85 74
12/4/2024| 12:00 AM 95 60
12/5/2024| 12:00 AM 82 62
12/6/2024| 12:00 AM 77 65
12/7/2024| 12:00 AM 72 48
12/8/2024| 12:00 AM 70 49
12/9/2024| 12:00 AM 64 56
12/10/2024| 12:00 AM 108 59
12/11/2024| 12:00 AM 77 62
12/12/2024| 12:00 AM 79 59
12/13/2024 | 12:00 AM 74 66
12/14/2024 | 12:00 AM 69 74
12/15/2024 | 12:00 AM 73 64
12/16/2024 | 12:00 AM 76 64
12/17/2024 | 12:00 AM 74 66
12/18/2024 | 12:00 AM 68 65
12/19/2024 | 12:00 AM 68 72
12/20/2024 | 12:00 AM 57 82
12/21/2024 | 12:00 AM 245 73
12/22/2024 | 12:00 AM 400 70
12/23/2024 | 12:00 AM 221 85
12/24/2024 | 12:00 AM 62 92
12/25/2024 | 12:00 AM 63 86
12/26/2024 | 12:00 AM 71 84
12/27/2024 | 12:00 AM 71 83
12/28/2024 | 12:00 AM 76 81
12/29/2024 | 12:00 AM 60 95
12/30/2024 | 12:00 AM 54 96
12/31/2024 | 12:00 AM 65 96
Minimum 54 48
Maximum 781 96
Avg 119 72
Num 31 31
Data[%] 100 100
STD 139.6 13

SOX_7 [NOX_7
Date Time % %
ppm ppm
12/1/2024| 12:00 AM 795 67
12/2/2024| 12:00 AM 168 78
12/3/2024| 12:00 AM 86 74
12/4/2024| 12:00 AM 97 61
12/5/2024| 12:00 AM 83 63
12/6/2024| 12:00 AM 78 65
12/7/2024] 12:00 AM 73 49
12/8/2024| 12:00 AM 71 50
12/9/2024| 12:00 AM 65 56
12/10/2024( 12:00 AM 109 59
12/11/2024( 12:00 AM 77 62
12/12/2024( 12:00 AM 79 59
12/13/2024 | 12:00 AM 75 66
12/14/2024 | 12:00 AM 69 74
12/15/2024 | 12:00 AM 74 64
12/16/2024 | 12:00 AM 76 64
12/17/2024 | 12:00 AM 74 66
12/18/2024 | 12:00 AM 69 66
12/19/2024 | 12:00 AM 69 72
12/20/2024 | 12:00 AM 56 82
12/21/2024 | 12:00 AM 246 73
12/22/2024 | 12:00 AM 404 70
12/23/2024 | 12:00 AM 224 83
12/24/2024 | 12:00 AM 61 90
12/25/2024 | 12:00 AM 63 85
12/26/2024 | 12:00 AM 71 83
12/27/2024 | 12:00 AM 71 82
12/28/2024 | 12:00 AM 77 80
12/29/2024 | 12:00 AM 60 93
12/30/2024 | 12:00 AM 54 95
12/31/2024 | 12:00 AM 65 95
Minimum 54 49
Maximum 795 95
Avg 120 71
Num 31 31
Data[%] 100 100
STD 142 12.3




10325000F-001-MCAN Rev.1
w31 oo na s (uman)

IRPC Public Company Limited
299 Moo5 Sukhumvit Rd., Muang, Rayong, 21000

299 1.5 0.q4N31N Buiiee 1.37889 21000

ANALYZER
VERIFICATION/TEST REPORT

Plant Area : ADU1 Report No. 24Q31144
Work Order No.:  22634453/22634454 Date : 20/08/2024
Work Instruction N S10325000-2004-MCAN Rev.1

ANALYZER EQUIPMENT INFORMATION

Analyzer Name CEMs Equipment/Tag No AT-0101A/B
Manufacturer : ABB Accuracy : £ (5 %FS (CO):2.5%Fs(502)2.5%Fs(Nox)0.5Fs(C02):0.5%02(02))
Model No.: A02000 Series

CALIBRATION STANDARD INFORMATION

CO=844 PPM, S02=1290PPM,NOx =166 PPM,CO2=16 %

Standard Type : Standard Type :  02=20.9%

Manufacturer : LINDE Manufacturer : LINDE
Serial No. : D400363 Serial No. : 112086
Certificate No. : 0769/23 Certificate No. : ~ 2463/21
Calibrated Date 01 APR 2023 Calibrated Date : 5 Jun 2021
Expired Date : 01 APR 2026 Expired Date : 4 Jun 2025

VERIFICATION RESULTS

- 10325000F-001-MCAN Rev.1

IRPC Public Company Limited m u5n Teoriild daiia (uina)

299 Moo$ Sukhumvit Rd., Muang, Rayong, 21000 s ey

IRPC Pubihs Corgssimy

299 .5 0.qYuAN eiled 1.55609 21000

ANALYZER
VERIFICATION / TEST REPORT

Plant Area : ADU1 Report No. 24Q31183
Work Order No.:  22668667/22668668 Date : 29/10/2024
Work Instruction N¢S10325000-2004-MCAN Rev.1

ANALYZER EQUIPMENT INFORMATION

Analyzer Name CEMs Equipment/Tag Nc  'AT-0101A/B

FS (CO):2.5%

(802)2.5%Fs(Nox):0.5

02):0.5%02(02)}

Manufacturer : ABB Accuracy :

Model No. : A02000 Series

CALIBRATION STANDARD INFORMATION

C0=844 PP, SO2=1290PPM,NOX =166 PPM,.CO2=16 %

Standard Type : Standard Type :  02=20.9 %

Manufacturer : LINDE Manufacturer : LINDE
Serial No. : D400363 Serial No. : 112086
Certificate No. : 0769/23 Certificate No. :  2463/21
Calibrated Date 01 APR 2023 Calibrated Date : 5 Jun 2021
Expired Date : 01 APR 2026 Expired Date : 4 Jun 2025

VERIFICATION RESULTS

MEASURING | STANDARD BEFORE AFTER
ITEM COMPONENT NAME RANGE VALUES OUTPUT ERROR OUTPUT ERROR
% .PPM % PPM % % % .PPM %o
1 CO (zero) 0- 1000 0.00 -1.15 -0.12 -0.10 -0.01
2 CO (span) 0- 1000 844.00 837.00 -0.70 843.00 -0.10
3 802 (zero) 0- 1500 0.00 1.20 0.08 1.00 0.07
4 SO2 (span) 0- 1500 1290.00 1280.00 -0.67 1290.00 0.00
5 NOx (zero) 0-250 0.00 251 -1.00 1.00 0.40
6 NOx (span) 0-250 166.00 164.00 -0.80 165.00 -0.40
7 €02 (zero) 0-20 0.00 0.04 0.20 0.00 0.00
8 CO2 (span) 0-20 16.00 15.87 -0.11 15.99 -0.05
9 02 (zero) 0-25 0.00 -0.06 -0.24 0.00 0.00
10 02 (span) 0-25 20,90 2081 036 20,90 0.00

REMARK : Check and Clean Sampling System.

Verified By :

Due Date 12/2024

Approved By : Approved Date  20/08/2024

MEASURING | STANDARD BEFORE AFTER
ITEM COMPONENT NAME RANGE VALUES OUTPUT ERROR OUTPUT ERROR
% PPM % .PPM % % % .PPM %
1 CO (zero) 0-1000 0.00 -1.10 -0.11 -0.10 -0.01
2 CO (span) 0- 1000 844.00 837.00 -0.70 844.00 0.00
3 802 (zero) 0- 1500 0.00 1.20 0.08 1.00 0.07
4 SO2 (span) 0- 1500 1290.00 1280.00 -0.67 1290.00 0.00
5 NOx (zero) 0-250 0.00 2,51 -1.00 1.00 0.40
6 NOx (span) 0-250 166.00 164.00 -0.80 167.00 0.40
7 €02 (zero) 0-20 0.00 0.04 0.20 0.00 0.00
8 €02 (span) 0-20 16.00 15.87 -0.11 16.01 0.05
9 02 (zero) 0-25 0.00 -0.06 -0.24 0.00 0.00
10 02 (span) 0-25 20,90 20.80 -0.40 20,90 0.00
REMARK : Check and Clean Sampling System.
Verified By : nician) Due Date 02/2025

Approved By : man/Engineer) Approved Date  29/10/2024




10325000F-001-MCAN Rev.1
IRPC Public Company Limited v51 leondiid $1in ()

299 Moo$ Sukhumvit Rd., Muang, Rayong, 21000 209 15,5 0.3y 045194 9.52094 21000

ANALYZER
VERIFICATION/TEST REPORT

Plant Area : ADU1 Report No. 24Q31222
Work Order No.: ~ 22701771/22701772 Date : 24/12/2024
Work Instruction NcS10325000-2004-MCAN Rev.1

ANALYZER EQUIPMENT INFORMATION

Analyzer Name CEMs Equipment/Tag Nc  AT-0101A/B

{5 %FS (CO)2.5%Fs(So2):

Manufacturer : ABB Accuracy : 4Fs(NOX):0.5F5(C02):0.5%02(02)}

Model No. : A02000 Series

CALIBRATION STANDARD INFORMATION

Standard Type :  COwo S0z -1ssPruCoz-1s Standard Type :  02=20.9%
Manufacturer : LINDE Manufacturer : LINDE
Serial No. : D400363 Serial No. : 112086
Certificate No. : 0769/23 Certificate No. : ~ 2463/21
Calibrated Date 01 APR 2023 Calibrated Date : 5 Jun 2021
Expired Date : 01 APR 2026 Expired Date : 4 Jun 2025

VERIFICATION RESULTS

MEASURING | STANDARD BEFORE AFTER
ITEM COMPONENT NAME RANGE VALUES OUTPUT ERROR OUTPUT ERROR
% .PPM % .PPM % % % PPM %o
1 €O (zero) 0- 1000 0.00 -0.09 -0.01 -0.10 -0.01
2 CO (span) 0- 1000 844.00 836.00 -0.80 844.00 0.00
3 S02 (zero) 0- 1500 0.00 1.10 0.07 0.00 0.00
4 SO2 (span) 0- 1500 1290.00 1284.00 -0.40 1290.00 0.00
5 NOx (zero) 0-250 0.00 -1.32 -0.53 1.00 0.40
6 NOx (span) 0-250 166.00 165.00 -0.40 166.00 0.00
7 €02 (zero) 0-20 0.00 0.04 020 0.00 0.00
8 €02 (span) 0-20 16.00 15.97 -0.02 16.00 0.00
9 02 (zero) 0-25 0.00 -0.06 -0.24 0.00 0.00
10 02 (span) 0-25 2090 2085 020 20,90 0.00

REMARK : Check and Clean Sampling System.

Verified By : Technician) Due Date 04/2025

Approved By : Foreman/Engineer) Approved Date  24/12/2024






