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W-(A-P2-OP)-017

Mynugulima Noy, SO,, CO, CO,, 1az 0,1uMs Operate 101 Fire

W-(A-P2-OP)-017 : M3AIuAu5inm NOX,

nauUsHy i Inavea winea .
“ GC . S02, CO, €02, az 021um3 Operate 191 Fire
A (KB

Heater
Faiilag o
an
ouiiAlag :
ﬂ1§13ﬂ15!mﬂﬂ'1ﬂ
o 4 2ot 4
dnunavin H0o anmun
01 Quality Management (Q-QM-QU) Intranet
o Lo N 4 o da ooy
dszmaldasai 2 auuuavn . ol UNUHADIAY LY : 16 NUIAN 2559
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2 16 HUIAW 2559 MUY 1Ji1Jlmmwmuammu‘uﬂmwuﬂ EIA 4l'lﬂﬂﬂf]il AANT
AQV Fire Heater nanunTuTsaam
3 7 WOHAAY 2563 1501 emission A1 EHIA Y94 APPLE Project ngana
P . 3 P
Usgmaldnianz dunnavi . o1 wihi

da o, 92 a
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W-(A-P2-0P)-017 : M3AIuANTIM NOX,
naNUTHM iR Tnavea ninea .
‘ S02, CO, CO2, az 021uMs Operate 191 Fire

$GT

A (WHIFY)

W-(A-P2-OP)-017 : M3AIANITINY NOX,
nquUsHT i Tnavea niinea )
& 502, €0, €02, taz 021uMs Operate 191 Fire

A (WHITY)
Heater

Heater
a3ty
wih
1. Jaguszasd 1
2. veuwn 2
3. wihfwazaaw3uiavey 3
4. WORKFLOW 4
505 Buamsauiivam 5
6. WORKFLOW KPI 11
7. 19NE381999 12
8. MANUIN 13
8.1 A 13
82 feyamivayy 13
83 uwumIAuiua 13
Wszmeldadeia duunavii . o1 Wi i

Suiitinaiaduld : 16 Huraw 2559
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W-(A-P2-OP)-017 : M3nIUAULTIIN NOX,

nauLSEY finh Inavea inilnea )
0 GC . S02, CO, 02, az 021un1s Operate 11 Fire
A (WHIY)

Heater

2. wvoun

Work Instruction ﬁﬂiauﬂnumigsmuannwwmmﬁ (Air Monitoring) Y8915 PTT Global
Chemical Co.,Ltd. 7191 5 71089 11Jd04 (stack) VDU (Fire Heaters) WanualuTssan sudus

1. 2100-H1 (Naphtha Splitter Reboiler)

2. 2150-H1&2 (NHT Charge Heater & Stripper Reboiler Heater)

3. 2200-H1/2/3/4 (Charge Heater & No 1,2,3 Inter Heater)

4. 2320-H1 (Isomar Chart Heater)

5. 2380-H1/H2 (Tatoray Chart Heater & Stripper Reboiler Heater)

6. 2440-H1 (Toluene Column Reboiler)

7. 2440-H2A/B (Xylene Column Reboiler)

8. 2440-H20 (Heavy Aromatics Column Reboiler)

mathdanaaazyHuszUU CEMS (Continuous Emission Monitor System) #41l5znou lildae
Parameter 4111
" Oxygen (O,)
®  Sulfur Dioxide (SO,)
®  Carbon Monoxide (CO)
= Carbondioxide (CO,)

®  Nitrogendioxide / Nitrogentrioxide (NOy)

W-(A-P2-OP)-017 : M3AIUAULTIIN NOX,

nAuLSHM Aini Inavea ininea .
0 GC . S02, CO, €02, az 021un15 Operate 11 Fire

A (WHIBY) Heat
eater

dszmaldasainz duvavii . o1 w290 13
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3. winfmaganwuiuiavey

Shift Manager, Shift Supervisor 1182 Panel Operator SuAR¥0uTuNIsquanIuguuazidse o
anududuvesmsuaivneena iszingeenninldesszuivoima minnsen ifmoluave i

wanfisuRaeultmnhimauguaaeana

dszmaldasainz duuavii . o1 w30 13

Suiiimaiasiuld : 16 Hunaw 2550

W-(A-P2-OP)-017 : M3AIUANITINM NOX,

nquUsHT il Tnavea niinea )
& 502, €O, C02, taz 021uMs Operate 191 Fire
A (WHIrY)
Heater
4. WORKFLOW
dszmaldasainz duunavii . o1 wih49n13

uiitinataduld : 16 Turen 2559

W-(A-P2-OP)-017 : M3AIANITINY NOX,
nquUsHT i Tnavea niinea )
& 502, €0, €02, taz 021uMs Operate 191 Fire

A (WHITY)
Heater

5. Swazdamsauiuam

maaugulszaniamveaniazmsauAulINm Noy, S0, CO, CO,, tiag O,

51 fBuyA Fuel Gas BURNERs ¥8alAazia1 FIELD OPERATOR 92@0a1/$1 AIR REGISTER
w09 BURNER Wnimn 137 0% vi3ellaga  doeszdnlfiauedn BURNERs di lilFam1dila

AIR REGISTER 13 1 0% v3oilagaiane

" vq 3 . o
52 119921 11M39A Bumer M 1avu1FanTiiila AIR REGISTER v0a Bumer v 1$1lszum
50% fiduniiaitla TeAacA Panel Operator tiianUAY % 02 1HuINNG1 2% 1z DRAFT nvlu
9 o . = A @, 5 Vo
iU Negative #a0a19a17 operate 111 111099 Fuel Gas 11az1)5V Bumers udy Tidauna

Draft #az@NHAZY04 Flame #04 Stable A Flame l1iunaa111, onéh #3o Flame 110

53 nsdinlad i BURNER finsundemsifidaninmarnisfliauysal 19 Field Operator ¥iims

v 2 & L 4 gy y dan s o '
1/511fi3s ATR REGISTER 11 BURNER uumaIw"lﬂlﬂanm"luumuwmwm

54 Field Operator A339@@uan Wialvedid BURNER Tasfnui11ia BURNER Je1nsiinlnd u
plugging, Over firing 111139 SUPERVISOR 11823361132 BURNER #iRefayrnium3aurivlsy
AIR REGISTER Tiogdunniatlaga viin lisnsandTuilaTdios 1oon Maintenance

Notification (MN) 1111 M2 Tuszuy SAP riteud luia Bumer doly

55 Panel Operator nzmuquﬂ%mm % excess O, Tilszanm 2% 89 4% a1 Operating windows
, 2N ) M e b dy agh
udazin Faazimua control guide 1317 Taommzat min wiomdgaidesnivgu hilddind
, A% o . ooy g o v
il e lifiRamsen Tudnelumanysel dulesidudves o, oundt minimum control
T G4 4 Y
guide fvzlfundainn/Finaveseimafidunirin Air Register 130 Damper titogoman v
2 o e . 4
TWauysain @amsiia co fisanuanmsien Tuifi iauysah Tumandy U5ua excess 0, i
o cawa A . aga oo
il ewazneliifa No, TN dniumsnaugnliinu excess 0, Iiifisanodmsy

mswn lniffauysal vwavaanisiiia NO, 3¢ (low excess 0,)

dszmaldasainz duunavii . o1 w15 9 13

uiilinaraduld : 16 Turew 2559




W-(A-P2-OP)-017 : M3nIUAULTIIN NOX,

nauLSEY finh Inavea inilnea )
G " 502, €0, CO2, ag 021ums Operate 191 Fire

A (WHIY) Heat
eater

56 1 STACK veunuaazia9zl ANALYZER Jaa1ved NO,, SO,, CO, CO, 11az0, d4naunii DCS
uazazuy Pl e lin31AIMABANAT (Continuous Monitoring) 43D CEMS 1#01%114 Panel
Operator 19 Tumsthsz smanududuresmsuaiivnmanmeaiszaneosnmalassszine

o Yt o wn A oy o “ o - - A
oma Tavimualifszuudn Tui@den T2 55dn fo szdvusn Imadeuiimnam
| o ) " - FIA
it 90% vesai 1 lumsatugu weldminauasnaeunszuumsndn mslfivemas
wazaazlumsienlnd duszdv 2 dumadowionun manududusiiumildlums
4 s od M N azd s 4 dwe
AN FINNIEADN 2 vzdesanmsndauazaamsldivemas e ldensimsszivans

waine ey luanIug

57 Panel Operator 1281043N13A529AOUA parameter 114901 DCS MiRgITOITIMINOMVDUA 19U

Analyzer 149 fiReaTumzEn Tnsd

Location Parameter Tag No. Location | Parameter Tag No.
2100H1 0, 2100A1412A.PV 2150H1/H2 | O, 2150A1411A.PV
S0, 2100A1412B.PY S0, 2150A141 1B.PV
co 2100A1412C.PV co 2150A1411C.PV
co, 2100A1412D.PV co, 2150A1411D.PV
NOy 2100A1412E.PV NOy 2150AI1411E.PV
2200H1/H2/H3/H4 | O, 2200AI302A.PV [ 2320-H1 | O, 2320A1301A.PV
so, 2200A1302B.PV S0, 2320A1301B.PV
co 2200A1302C.PV co 2320A1301C.PV
co, 2200A1302D.PV o, 2320A1301D.PV
NO 2200A1302E.PV NOy 2320A1301E.PV
2380-H1/2 o, 2380AI30IAPV | 2440-H1 | O, 2440AI301A.PV
S0, 2380A1301B.PV S0, 2440A1301B.PV
co 2380A1301C.PV co 2440A1301C.PV
co, 2380A1301D.PV co, 2440A1301D.PV
Wszmldaaitz duavdt . o1 w1 6910 13

uitinarfaAu e : 16 Turew 2559

W-(A-P2-OP)-017 : M3AIUAULTIIN NOX,

nAuLSHM Aini Inavea ininea .
0 GC . S02, CO, €02, az 021un15 Operate 11 Fire
A (WHIBY)

Heater

NO 2380AI301E.PV NOy 2440AI301E.PV
2440-H2A 0, 2440A1302A.PV 2440-H2B | O, 2440A1303A.PV

SO, 2440AI1302B.PV SO, 2440A1303B.PV

co 2440A1302C.PV co 2440A1303C.PV

co, 2440A1302D.PV Cco, 2440AI1303D.PV

NO, 2440AI302E.PV NOy 2440AI303E.PV
2440-H20 0, A2-2440A1201A.PV

SO, A2-2440A1201B.PV/

co A2-2440A1201C.PV

co, A2-2440A1201D.PV

NOy A2-2440A1201E.PV

RENUATE) M0, uaz Co, weiimiruiu %

M1 NOy, SO, , CO Wi ppm.

o = A @ a
58 1w No, melumniinmldeuntasiieanniaienfade wu gungiivewadlil (flame
temperature), 0aAY5znoun1811uYed Fuel Gas (Fuel composition), excess O,, qtu“ﬂi“]fmm

combustion air,gMNRIN Fire box 11a2M139ARLYDI1I BURNER

5.9 Fuel composition 110 Firing rate Tinasemsn)asunasues flame temperature 1agA emission
, - . 2 -
wnlunsaiiiF e Hydrogen 110 lusz 0D fuel 929119 flame temperature gadi uazil
N 4 . e - .
wnTunzne iR T No, umniudouiu wiomsiil Sulphur Aa11nfy Fuel Gas
& 19 ¥a B & & . . da P '
WAty azneIiiAAUS N SO, MNATL  UENINT combustion air NTGUVYTFITY NdwHadD

a4 ' a -
flame temperature NYIVU waznolifina NO, NINVUFUNY

510 lunsdimgnniiugyi1ams OPERATE 58UuIn1zQn SHUTDOWN Tauszuy PLC

(Programmable Logic Controller) Tusiufi suriloaninaimglan fawes hidawansenude

dszmaldasainz duuavii . o1 w790 13

Suiiimaiasiuld : 16 Hunaw 2550

W-(A-P2-OP)-017 : M3AIUANITINM NOX,

nquUsHT il Tnavea niinea )
& 502, €O, C02, taz 021uMs Operate 191 Fire

A (WHIrY)

Heater

2 A 2
Funadew ieanna 1dgn SHUT DOWN Tilud (Shut off 5511 Fuel Havua) a11n3ng

Taziden ld01n Fire Heater Operation’s work instruction VY9UAaY Unit

P a P . da X
5.11 fnilahi¥’Nﬂ'Iﬂ’)'IHlﬁ?l.lﬁ’u’uﬂiﬁWillﬁWHV]Nﬂ'lﬂWﬁ Wszuveenneassszinveimea wnavuly

a " = e
mstduszuuveslsany nzﬁnﬂﬁ'ag“lumwuuﬂlm EHIA TMHUAAINAITIN

Concentration
Heater HH H Tag
(ppm@7%0,)
2100H1 SO, 209 209 167.2 2100A1412B.PV
NO, 59 59 472 2100AI412E.PV
2150H1/H2 S0, 98 98 784 2150A1411BPV
NO, 57 57 456 2150AI411EPV
2200HI/H2/H3/H4 SO, 102 102 81.6  2200A1302B.PV
NOy 58 58 46.4 2200AI302E.PV
2320H1 S0, 17 117 93.6  2320AI301BPV
NO, 69 69 552 2320A1301E.PV
2380H1/H2 S0, 17 117 93.6  2380AI301B.PV
NO, 65 65 52 2380AI301E.PV
2440H1 S0, 211 211 1688  2440AI301B.PV
NOy 67 67 53.6 2440AI301E.PV
2440H2A S0, 223 203 1784 2440AI302B.PV
NO, ] 7 576  2440AI302E.PV
2440H2B S0, 223 223 1784  2440AI303B.PV
NO, 2 7 576 2440AI303E.PV
2440H20 S0, 97 97 716 A2-2440A1201B.PV
NO, 56 56 448 A2-2440A1201E.PV
senaldadeiia dnineii o1 wihgn 13

uiitinataduld : 16 Turen 2559

W-(A-P2-OP)-017 : M3AIANITINY NOX,

nquUsHT i Tnavea niinea )
& 502, €0, €02, taz 021uMs Operate 191 Fire
A (WHITY)
Heater
HETR awfhszfinududuvesasuaivniieima fiszuigeenmalassszieeinia

fmualifszundaluiddon i 2 szdy
o . “ o owd & [N q
M HAus alarm High ¥93 CEMs ¥3aaufsz 3asedui 1 Fsvzasn 1390 80% veam
AIANAIW EHIA
1 HH 1511481 alarm High High 04 CEMs W3oawfhiza3edui 2 azdsaumidue

MIURUAY EHIA

5111 Aoamuau1 NO, Tumlidmindimauguaneanar M NOy ﬁgaﬁuumn
Operate 12 Burner 3010910 Bumer Tips i@ 1136 U311t excess 0, Runifiuninm
suilu

5112 #esmuquim so, lumlidinhimauguaneanm M SO, 1geiui Fuel Gas
Off Spec USmmimziu

5113 o munuliiSina 1 870 ppm (without Fuel combustion) 182 690 ppm (with Fuel
combustion) A1 CO wqeﬁuﬁﬁ 0, Excess anad tifosainmsin T launysel

5114 0, hildmuguiiesainlii1difl HAPs (Hazardous Air Pollutants) 1 1un15 OPERATE
191 92AIVAY excess O, W3R a1 2 Ye(minimum) - 4 % Lﬁa’lﬁlﬁﬂmnm‘lwﬁﬁﬂuuﬁmﬁ

5115 o, hi'ldnyunuiiteaninliIdiilu HAPs (Hazardous Air Pollutants)

Y |2 em . s A A o oA ¥ Ay v
512 wnflfiaaumuhalnsalinsesilefaviessuuningule gnldnuluanzlaeseniili
Y ) 44 . d . X
wivngaw nazlraihlimanuaaanasy sauumnniadismuands 1udaun supervisor
& v a 2 A =
fguasuAaveuluginsaiiu q nsw ieinsamimadly
5.12.1 Tun3dim Online Analyzer Error Taugain €O, SO, , NO, 7181114210 Online Analyzer
Ailsegi Min, Max w3emladmils 1een MN. 1% Instrument ¥1n13 Calibrate 1udn
o o . n o A
weFamelu 1 $u n3al Instrument Calibrate TiudaaFamelu 1 $u Wuds Q-sH-A2 e
usa nue. 1ginsalegsznin Calibrate
5 . v 2 I .
5.122 1 Panel Operator A7UAMYT1NUM5 19 Fuel gas 1¥ineil 1ag MONITOR MnuRua1e
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No.| Equipment Function Location Description | ABCindic. | Manufacturer | Mode! number Location Interval Test| Main WorkCtr

1 12100-AT412 |QA-R2-RF1-2100 CEMS S MRU MRU SWG 300-1 |FIRED HEATERS 2100-H1 1M GC5QMI
ANALYZER

2 [2150-AT411 |QA-R2-RF3-2150 CEMS ) MRU MRU SWG 300-1 |FIRED HEATERS 2150-H1/2 M GC5QMI
ANALYZER

3 |2200-AT-302 |OA-R2-RE3-2200 CEMS ) MRU MRU SWG 300-1 |FIRED HEATERS 2200-H1/2/3/4 1M GCHQMI
ANALYZER

4 |2320-AT-301 |OA-R2-AR2-2320 CEMS S MRU MRU SWG 300-1 |CHARGE HEATER 2320-H1 iM GC5QMI
ANALYZER

5 |2380-AT-301 |OA-R2-AR2-2380 CEMS S MRU MRU SWG 300-1 {CHARGE & STRIP. REBOILER HEATERS 2380-H1 1M GC5QMI
ANALYZER

6 [2440-AT-301 |DOA-R2-AR3-2440 CEMS s MRU MRU SWG 300-1 |TOLUENE COL. REBOILER HEATER 2440-H1 M GC5QMI
ANALYZER

7 |2440-AT-302 |OA-R2-AR3-2440 CEMS S MRLS MRU SWG 300-1  |XYLENE COL. REBOILER-A HEATER 2440-H2A 1M GC5QMI
ANALYZER

8 |2440-AT-303 |CA-R2-AR3-2440 CEMS S MRU MRU SWG 300-1 |XYLENE COL. REBQILFR-B HEATER 2440-H2B iM GC5QMI
ANALYZER

9 [2440-AT-201  |OA-R2-AR1-2440 CEMS S MRU MRU SWG 300-1 [HEAVY ARO COL REBOILE HfT H20 1M GC5QMI
ANALYZER
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ﬂ]iN!lﬁﬂx‘iNﬁﬂ1iﬂ‘i’siﬁlﬂﬁlmﬂﬁ/‘lﬁﬂﬂ]ﬂ%1ﬂﬂdﬂﬁ§$ﬂ1ﬁlﬂ1ﬂ1ﬂ€‘I]’JEJ§$'1J‘]J CEMs uag Stack Sampling i:ﬁimﬁw nsn;]mu-%’mmu 2565

Stack Emission Rate, (g/sec) CEMs (g/sec)
COORDINATES .
MAIUYN Yag Third Party Yo Plant
T.Idf’)ﬂ HaNIIAIHIU HaNISAIHIY
E N
(EIA ii\‘l\‘ﬂﬂ) (N.A.-5.9. 65) (N.A.-5.9. 65)
(m.) (m.) SO, NO, S0, NO, SO, NO,
1 2100-H1 735310 1411025 11.151 2.278 0.442 0.456 1.131 0.660
2 2150-H1/2 735315 1410965 3.288 1.364 0.288 0.244 1.472 0.940
3 2200-H1/2/3/4 | 735320 1410915 16.704 6.858 0.988 1.981 1.974 3.581
4 2320-H1 735330 1410760 3.382 1.44 0.114 0414 0.257 0.761
5 2380-H1/2 735330 1410725 10.335 4.102 0.347 1.021 0.447 2.254
6 2440-H1 735340 1410665 11.226 2.579 0411 1.529 1.599 1.789
7 2440-H2A 735335 1410640 19.767 4.586 0.606 1.929 1.331 2.388
8 2440-H2B 735335 1410600 19.767 4.586 0.476 1.521 2.004 1.986
9 2440-H20 735320 1410865 0.963 0.397 0.060 0.397 0.102 0.180
’5@51ﬂ135$ﬂ18 EIA Ii\i\ﬂu 104.29 32.38
= 3.73 9.49 10.32 14.54
(Emission Rate; g/sec) EIA UAY 155.51 33.39
DAIINITIZVY EIA 15997U 9.416.73 | 2,871.07
= 322.44 820.11 891.39 1,256.17
(Emission Rate; g/d) EIA UAY 13,436 2,885
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Shift Summary Report

Date 11-Dec-22 (Day) Time 07:00 - 19:00
Sumitted by TANES P. Team C
Business plan and Product specification
Feed Plan Average Product Plan Average [Lab Result Reference
(T/H) (T/H) (T/H) (T/H) Item Spec Unit
FRC 240.00 244.00 Light Naphtha 30.00 29.83 15.87 RVP 16 psig
Reformate Makeup (TK61)| 9.00 9.00 Paraffin 83 min. |wt%
SWN Makeup (TK62) 0.00 - - 0.06 / N/A|Hg 5max. |ppb
T |SWN Makeup (TK66) 25.20 15.13 é LPG 14.20 16.42 0.09 C2 & Lighter 4 max %Vol
$ 9 0.65 |C5 & Heavier 1max. |%Vol
el Icr 76.20 65.93 0.00 Flash point 35min. |*C
FRC TK50 LA []B C Reformate R/D 0.00 0.00 0.00
Portion: ERC 9% +BKT 51% +GOR 37% + SWN R/D 0.00 - 1.11
MCP 3% +SWN 85.06% H2 43.49 99.99 Purity 99.9 %
Off Gas to 11 14.50 13.87
Utilities Consumption & Production (Average 12 hr.)
Min Max
Import Produce MTOP cc
HP Steam 53.86 Tlhr HP Steam from U2200 52.41 T/hr 51 Tlhr 68 Tlhr
MP Steam 15.32 Tlhr MP Steam from U2440 29.97 T/hr 40 Tihr 53 Tlhr
Fuel Gas 33470.30 Nm3/hr Condensate Return 42.24 T/hr MP Steam Price  Tier 1 Price
Nitrogen 3208.90 Nm3/hr % Condensate Return / Import Steam 61.05 % LP Condition MP Letdown to LP 0.91 %
Status of units & Key process Variable (Average 1 hr before left shift)
Reformer Area
2100 |Feed Rate 244.06 TH Hg = 1,180.00 ppb 2200 |Feed 150.09 T/H : SWN TK66 15.13 T/H [|2200 CI Treater m
& |Control Mode : Max CR / Min BZ in LN N 0.11 ppm As 0.04 ppm Net Gas V5 B
2140 Depen TIC5/ RF 104.44/0.20 *C S 1.00 ppm  Inject Rate 100ml/30min In/outA/outB 0/0/0
Naph TIC21/ RF 141.10/0.28 *C RIT (*C) AT (*C) AP (Bar) Liquid V31 AtoB
Debut TIC33/RF 95.52/0.77 *C R1 526.68 125.61 0.10 In/outA/outB
DeEt RF 0.17 R2 527.70 65.54 0.13 |ICEMs
CR to TK51 65.93 T/H R3 530.70 37.94 0.11 2100H1
Flash pt (spec >40C) 0.00 *C R4 531.22 19.20 0.11 02 495 %
%C9A 5.55 % WAIT 526.54 *C H2/HC 3.09 SO2 8.64/209 ppm
LN to TK59 Flow 29.63 TH %H2 in Recycle Gas (Al/Lab) 84.65/ 85.84 % CO 0.00 ppm
RVP = 15.87 psi C4/C5/C6 = 0.15/79.20/20.39 % Prod Sep Press 2.42 Barg CO2 9.08 %
LN Treat (2140V24) Bto A 1st Stage Suction Drum Press 4.19 Barg NOX 16.46/59 ppm
AP V24 A/B 0.01/0.15 Barg. NG Comp. 2 nd Suction 11.29 Barg 2150H1/H2
LN Hg V24 A/B 0.06 / N/A  ppb Recon Drum 2 Press 29.60 Barg 02 7.02 %
LN As 0.00 ppb H2S in Recycle Gas (tube) N/A  ppm SO2 244198 ppm
HN to TK62 (EP@162*C) 111 TH HCI in Recycle Gas (tube) N/A  ppm CO 38.46 ppm
IBP /90% / EP 78.40/136.60/156.80  *C Reactor Effulent CO2 7.49 %
SWN Makeup to 2100V4 058 T/H RONC 104.40 PC7/PC8 1.56/0.03 % NOX 10.22/57 ppm
HN Treat (2140V23) Bto A DeBut Btm 2200H1/H2/H3/H4
AP V23 A/B 0.29/1.93 Barg. RONC 104.60 PC7/PC8 1.99/0.15 % 02 8.67 %
HN Hg V23 A/ B N/ATN/A  ppb HP Steam Produce 52.17 Tihr SO2 2.61/102 ppm
HN As 0.00 ppb Platformate from TK61 to 2200V6 9.00 T/hr CO 11.53 ppm
LPG to 2945-V Bypass 16.12 T/H Platformate to ORU (%C4 = 0.27) 140.67 T/hr CO2 6.65 %
%C2/ %C5 0.09/0.65 % & SpGr.=  0.5661 Platformate RD to TK61 - Thhr NOX  26.14/58 ppm
Sulfur Guard [2100-V9] Bto A LPG (%C5=0.20) 5.94 Tihr
Total S (outlet Lead) ppm. PSA |Operation Mode : 6 Beds LTG f's02&Nox = Actual / Design Value
Mercury Guard [2100-V16] AtoB PSA feed 34968.69 H2 Product 20367.44 Nm3/h |Fire Heater Control
Hg in LPG [V16 A/B] 0.00/0.00 ug/m3 To GC 6 (T/D) / GC 4/ BIG 41/21/0 Nm3/hr %02 in Flue Gas
|Desal|Operation Mode : Operate %H2 Feed/Product/TailGas 86.86/99.99/65.13 % 2100H1 3.78
Feed Rate 244.06 TH Recovery 71.76 % ; CH4 (Al) 1.20 ppm ||2150H1 5.66
Water Rate 11.65 T/H from Sour Water 2200-C4 [TAL]B 2200-C5 Run [f2150H2 454
pH 8.19 %Vol H20 3.82 HVG [Feed Inlet 20939.33 Nm3/h 2200H1 7.57
2150 |Feed Rate 128.85 T/H PSA Tail Gas 12304.22 Nm3/h 2200H2 6.45
RIT /ROT 326.96/328.45 *C Tatoray Vent Gas 5712.64 Nm3/h 2200H3 6.01
Reactor AP 0.60 Bar. Isomar Vent Gas 1799.98 Nm3/h 2200H4 6.46
Prod Sep Press 28.49 Barg Off gas Product 18872.06 Nm3/h Compressor Status
Sulfur in feed 34.00 ppm. Temp 17.33 *C Press 22.95 Barg
Nitrogen in feed 0.32 ppm. Refrigerant System 2200-C7 Run b1so-c1 [ A [v]B
Stripper Btm 0.30 ppm. 2250 |Status of Unit lvJwB | |BB | _|SD
s 001 ppm. N 0.01 ppm %Cat Cirrate ~ 79.79  Coke on CRCS 340 |2oo-c3 [ JA[Y]B
SWN R/D to TK62 - TH Air 254,97  Nm3/hr, 02 085 % Speed (rpm)
2950 |Flow Treat 10.83T/H @ 115.07 *C Coke on Spent /Regen Cat. 4.40/0.01 % 2200C1 Turbine 4223
Ammonia 2.82 ppm Cl on Spent /Regen Cat. 0.86/1.04 % 2200C2 Motor 1490
Sulfur 0.18000001 ppm Fine Cat Drum N/A kg 2200c2vsD 1495 (DOL)




Eire Water Pump

2900 2900P51A = Auto 2900P51B = Isolate /Repair 2900P51C = Auto
2900P51D = Auto 2900P51E = Auto 2900P51F = Auto
Utilities Area
[2210 N2 Main Line Flow 3208.90 Nm3/h [2915 [Flare K/O Drum Lv. 37.93 % 2925[DMW Flow 0.00 m3/H
N2 CCR 85.73 Nm3/h Transfer to TK63 None % Clarify Flow 87.10 TMH
Pilot Status “lame Unstable CW  Flow Header 8602.87 T/H
Air Comp. Mode Auto Ignition Status Flame Off Pressure 5.29 Barg
C2A= Modulate C2C= AutoDual [|2920 |FG from PTT 33403.61 m3/h B/D 4.98 T/Hr
C2B = Auto/Stand By C2D=  Stand By Pilot flow 236.08 kg/h Temp Supply 29.26 *C
FG Density 2.03 kg/m3 Temp Return 3334 *C
Air Dryer Moisture -45.20 *C Evaporated LPG 0.00 T/h Trasar Value ppm
IA Press 7.01 Barg Make up PV415 B/ C pH
PA Press. 7.33 Barg average open -0.19/51.84 %
Flare PV415D / E
average open -1.89/-0.09 %
[2940 [Condensate Return
to GPSC 30.52 T/h /77.83 *C 2200P11A/B to TK1(SN1)| BFW To HDR (SN2) TK1 To GPSC (SN5)
Conductivities = 6.58 uS/TOC = 0.00 ppm pH(9.4-105) 9.30 9.40 9.40
HP Import 53.62 T/h Specific Conductance(su/cm) 6.81 16.30 6.42
Condition 42.77 Barg / 395.21 *C Iron (< 1 ppm) Tag not found Tag not found Tag not found
MP Import 1494 Tih Ortho Phosphate (5-15 ppm) 0.00 - -
Condition 14.78 Barg / 200.94 *C Silica (<5 mg/L ) 4.64 15.00 18.00
LP Condition MP Letdown to LP 0.91 % Total Hardness (mg/L) <1 - -
TOC (mg/L) 0.00 - Tag not found
2930 [Inventory Lab Result for Bio Treatment
ETP |Holding XC10A/B/C 23/32/30 % pH TSS COD Oil TDS Hg (ppb) As (ppb)
OWS Tank (15/16) 56.1/51.9 % Aeration A 6.9 Tag not found| 880 /880 0 0 0
Treat to Aeration 39.51 T/hr Aeration B 7.0 Tag not found| 2470 / 2470 0 0 0
From Sour Water - Tihr SV30 Aeration A 280 Aeration B 300
From New Etp Tlhr
From OWS (TK2) 191 Tihr Lab Result for Final Effulent
From Holding 9.98 T/hr pH TSS COD Oil TDS Hg (ppb) As (ppb)
Flow to Aerator "A" 19.76 T/hr Spec 55-9 <50 <120 <5 <3000 <5 <250
02 5.71 MLSS 2845 Final Effluent 8.4 4.8 30.0 0.2 0.0 3
Flow to Aerator "B" 19.76  Tihr
02 4.44 MLSS 3125 Final Effulent Online: COD 34.43 pH 7.36 Conductivity 914
Pump Out 0.00 T/Shift
New |Level in TK17/80 67.6/75.3 % Injection Rate pH TSS Oil&Grease | Hg (ppb) As (ppb)
Et Flow from TK17 17.94 Tihr NaOCI 0.00 Inlet CPI 6.50 16.0 176.0 21.50 8431
DMF pH 8.32 Caustic 0.00 Outlet CPI [Tag not foundlag not found
DMF Hg Level 0.00 ppm FeCI3 0.00 Outlet DGF 4.0 122.0
DMF As Level 128.62 ppb Metal Catch 0.00 Outlet DMF 17.0 52.0 0.00 101
AnionPoly 0.00
Demul 0.00
Equipment & Maintenance Issue Date : 11-Dec-22 (Day ) 06:30 - 18:30
Noti. No. Tag Description
920874818 | 0-2150-PSV-837 [shaunla 2150-PSV-837 (Main lube oil 2150-C1A) i Lube oil leak 7 Bolt plug
920874848 | 0-2930-P45-A |Pump vinFlow ‘leidasuin
920874849 | 0-2930-P45-B  |Pump vinFlow ‘leiiasunn
Other Information (From Plant Technic / Operation /Engineering / Maintenance / Lab) Date: 11-Dec-22 ( Day) 06:30 - 18:30
Unit Detall
2150 C1A overhaul, de-blinds, leak test, O2 free & open valve suction/discharge all finished (No energize) ; Test run on 12 Dec 22
2200 C3A overhaul, de-blinds, leak test, O2 free & open valve suction/discharge all finished (No energize) ; Test run on 12 Dec 22
2200 V5A keep with N2 pressure 1 Barg. ; Change ADS on 19 Dec 22
2250 PDI14 (Pressure diff. dust collector 2250-ME2) fiwuiTuugediu Alarm high 20 mBarg. viag9
Remark by operation Date: 11-Dec-22 (Day) 06:30 - 18:30
Unit Remark
None None
Reformer - Dragger Tube Result (onlySunday) Date: 05-Jan-18 (Night ) 19:00 - 07:00
Unit Sampling Point H2S HCI Vinyl Cl Unit Sampling Point HCI Remark




2200 2200-SN3 3 8 0 2250-SN8 600
2200-SN8 10 0 2250-SN9 6
2200-SN14 0 0 0
2200-SN12 2.5 8
2200-SN51
2200-SN52
2200-SN53
Process Safety- Protective Instrument Bypassed / Alarm Suppression Date: 11-5.0.-22 (Day)07:00 - 19:00
Tag Reason DeActive / Suppress |Active / Unsuppress
REFORMER
2200-XA437 2200-C6 2nd ASC decoupling sine 16/07/20 DeActive
2200-UV237 Close air supply to close valve DeActive
2200-XA436 2200-C6 1st ASC decoupling sine 27/07/20 DeActive
2200-XIC410 2200-C6 Surge count sine 20/07/65 DeActive
2100-PDI20 Deetanizer dp alarm high because 2100-P119 swing 20/11/22 DeActive
Trip Eveny and Alarm Setting Date: 11-5..-22 (Day) 07:00 - 19:00
Time Tag Description Reason
None
Operating Window Status Date: 11-5.a.-22 (Day ) 07:00 - 19:00
Unit Tag Description Status of Operating Window Action
REFORMER Normal
Operating Information and Problems Date: 11-5.a.-22 ( Day ) 07:00 - 19:00
Time Tag Description Reason
UTILITY-ETP
2910 Running 2910-C2-A/C and 2910-ME3
2920 Fuel gas import NG ~ 52% of 2920-PV-415C.
2925 Running 2925-P2-A/B pressure 5.30 bar flow rate 8500 T/h.
2925 Continuous cooling water blowdown 5.0 T/h.
2930-XC-12  |Aeration tank A/B treating 15/15 T/h.
2930-XC20 Do not pump out. Waiting Lab result.
2930-TK15,16 |Treating OWS system 6 T/h and transfer to 2930-TK-17 = 1 batch.
2930-XC-10  |Treating POC (XC-10A/B) =10 T/h
2930-TK-17 Treating New ETP = 17 T/h.
2940 Steam import HP=53 T/h, MP=15 T/h, LP - Letdown from MP 0-1%
REFORMER
2100 Run FRC feed 244 Tihr.
2100 FRC 2945-TK50 "C"
2150 HN. feed to 2150-R1 129 T/hr.
HN.(TK66) to 2150-V4 15 T/hr.
2200 Run PLF. feed 150 T/hr
2200-V7 Reformate (TK 61) top up 9 Tlhr.
Reformate to ORU 140 T/hr.
PSA Total Hydrogen supply 20,000 méd/hr.
supplyto GC4 3,000 m3/hr.
GC6 41 T/day
HVG Total supply HVG to GC2 19,000 ms3/hr.
2250 Run white burn, 2250-AIC3 = 0.85%, Cat. cir. = 80%
Remark
2250-PDI14 2250-ME2 Pressure dirfferential pressure high.

Reformer - Routine Work

Date :

11-5.A.-22 (Day ) 07:00 - 19:00

Job Description Done None Job Description Done None
1 |Check fired heaters status X 8 |House Keeping by 5S X
2 |Environment Checking X 9 |Safety Equipment Patrol : Shower,Paging X
3 |Drain casing of Compressor X 10 |Lube Oil & Chemical Strock Checking X
4 |Drain Oil Mist at Mist Distributor X 11 |Fuel Gas & burner leak test X
5 |Oil monitoring at bearing bracket pot X 12 |Drain gum & sludge at FG KO Drum X
6 |Stroke check for injection pumps X 13 |Clean & Clear Oil Shelter Tank X
7 |Dragger Tube Gas Checking X 14 |Dump Fine Catalyst X
Reformer - Production Activities Date: 11-5.0.-22 (Day) 07:00 - 19:00
Unit Time Description Action by Status
2950 07:00-19:00  |2950-ME1B keep Nitrogen ( new filter ) Natthaphon S. Complete
2140 07:00-19:00 None Natthaphon S. Complete
HVG 07:00-19:00 None Natthaphon S. Complete
2100 07:00-19:00  |2100-E2B keep nitrogen ( stand-by ) Natthaphon S. Complete
16:50 Drain water at 2100-P5 , 2100-P9 , line by-pass at 2100-V16A/B Natthaphon S. Complete




2150 16:30 Refill synthetic oil anderol No.755 at 2150-C1B Surapong M. Complete
PSA 07:00-19:00  |None Surapong M. Complete
2200 07:00-19:00  |2200-V5A keep nitrogen = 5 bar wait change absorbent Surasak Th. Complete
16:40 Refill synthetic oil anderol No.755 at 2200-C3B Surasak Th. Complete
2250 07:00-19:00  |2250-ME7B keep nitrogen ( new filter ) Teeratorn C. Complete
Reformer - Samples & Rate Injection Date: 11-5.0.-22 (Day)07:00 - 19:00
Time Tag Description Action by Status
9:10 2150-P5B Stroke = 12, Rate = 5 cm./10min. Surapong M. Complete
2150-P7B Stroke =5, Rate = 80 ml./Imin. Surapong M. Complete
2200-P9B Stroke = 0.9, Rate = 100 ml./30min. , MV-pump = 0.80 , flow = 0.20 kg./hr. Surapong M. Complete
2200-P12B Stroke = 7, Rate = 8 ml./1min. Surapong M. Complete
2250-P1B Stroke = 12.9, Rate = 9 cm./30min. Surapong M. Complete
Reformer - Maintenance Activities Date: 11-5..-22 (Day)07:00 - 19:00
Time Tag Description Action by Status
07:00-15:00 2100-V8 Install support line vent to flare M/N Complete
Utilities - Routine Work Date: 11-5..-22 (Day) 06:30 - 18:30
Job Description Done None Job Description Done None
01 |Polymer Mixing X 07 |UTL chemical Stroke checking X
02 |Check Polymer Rate Injection X 08 |UTL chemical Inject rate checking X
03 |Drain Liquid in air supply to saturation tank X 09 |Drain gum & sludge at FG KO Drum X
04 |Check N&P Nutrient Level in Tank X 10 |Check 2930-ME3 flame condition X
05 |Clean Bio DAF scum overflow channei X 11 |2915-V2 water overflow condition X
06 |SV 30 checking X 12 |Drain oil Mist Distributor , bearing bracket X
Utilities - Samples & Rate Injection Date: 11-6.0.-22 (Day) 06:30 - 18:30
Time Tag Description Action by Complete | Incomplete | Continuous
10:00 H2S04 Stroke Pump = 90% Thanapol X
Nalco 190 Stroke Pump = 95 % Thanapol X
Nalco 120 Stroke Pump = 90 % Thanapol X
NaOCL Stroke Pump = 40% Thanapol X
2940-P61B Stroke Pump = 12, Rate = 30 Thanapol X
2940-P62B Stroke Pump =5, Rate = 30 Thanapol X
9:00 2930-ME1 Stroke Pump = 25 %, Rate = 10 Maitree X
2930-ME2 Stroke Pump = 25 %, Rate = 15 Maitree X
2930-P165A  |Stroke Pump =80 %, Rate = 30 Maitree X
2930-P165D  |Stroke Pump = 60 %, Rate = 300 Maitree X
2930-P166B  |Stroke Pump =50 %, Rate = 400 Maitree X
2930-P166C  |Stroke Pump =50 %, Rate = 400 Maitree X
9:30 2930-P55A Stroke = 100% Thongdeang X
2930-P55B Stand by Thongdeang X
2930-P48B Stroke = 15% Thongdeang X
2930-P48A Stand by Thongdeang X
2930-P49A Rate = 1600, Stroke = 15 Thongdeang X
2930-P49B Stand by Thongdeang X
2930-P50A Rate = 40, Stroke = 15 Thongdeang X
2930-P50B Stand by Thongdeang X
2930-P51A Stand by Thongdeang X
2930-P51B Rate = 40, Stroke = 10 Thongdeang X
2930-P52A Rate = 60, Stroke = 10 Thongdeang X
2930-P52B Stand by Thongdeang X
2930-P53A Stand by Thongdeang X
2930-P53B Rate = 80 Thongdeang X
15:00 2930-TK35 Level = 2.90 m3 Thongdeang X
2930-TK30A |Level = 1.10m3 Thongdeang X
2931-TK30B |Level = 1.65m3 Thongdeang X
2930-TK34 Level = 1.20 m3 Thongdeang X
2930-TK31A |Level = 0.8 m3 Thongdeang X
2930-TK31B |Level = 2.0m3 Thongdeang X
2930-TK33 Level = 4.30 m3 Thongdeang X
2930-TK32 Level = 2.0m3 Thongdeang X
2930-TK36 Level = 1.40 m3 Thongdeang X
Utilities - Production Activities Date: 11-5.a.-22 (Day ) 06:30 - 18:30
Unit Time Description Action by Complete | Incomplete | Continuous
UTL 9:30 Normal Thanapol X
ETP 9:00 Transfer 2930 TK 16 to tK 17 = 1 bacth Maitree X
Close Valve point A ( Red Water ) Maitree X
Mixed Polymer CE-2680 at base tank 2930-P165 = 1000 L Maitree X
Mixed Polymer CE-2680 at base tank 2930-P166 = 1500 L Maitree X
SV30 A=280ml, B=300ml Maitree X
Holding XC10-A/B Treat Maitree X
Final Not Pump Out Maitree X




New ETP 9:00 Switching tank 2930-TK31A to 2930-TK31B Thongdeang X
Mixed Polymer CE-2680 to 2930-TK31A Thongdeang X
Vent pressure block 2930-P48, P55 Thongdeang X
Drain Water 2930 V 110 Thongdeang X
SN24 = 6.5 Thongdeang X
SN25 =10.2 Thongdeang X
SN26 =6.1 Thongdeang X
SN27=7.8 Thongdeang X
SN28 = 8.2 Thongdeang X
As =50 ppb Thongdeang X

Report by (SS)

Approve by (SM)

Accept by Incoming (SS)
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W-(A-P2-OP)-2200-005: Fire Heaters Operation
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Field Operator MY H1IN Operate Q‘]Jﬂifkl“l/'lﬂﬂ(ﬂ\?'EJQCI'L!WHTIfniNZWWIQWllﬂ‘YllliJﬁnﬂiil?Nfﬂi
llﬁl 910 Control Room 1% Compressors, Pumps, Air Fan Cooler, Heat Exchanger, Fired Heater,

Blower 59494914 Line Up Process Piping iiedany Hydrocarbon 1ui:m’nqﬂﬂmfeia

. ¥
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(2200-H1-H4)

5. swazidEAMIR MUY

5.1 MSINSENNITAOUNT Start up 2200-H1/2/3/4

5.1.1 @N11 BEW 191 2200-V15 uag Circulate 11 BEW f11191 Convection Coil voarmaalu

oA 2 = < =
5¥131AY Circulate #94 Drain T:Nﬁﬂﬂﬁﬂ“V]Eﬂi]ﬂﬂﬁﬁﬂuﬁxﬂﬂﬂf)ﬂlﬂuﬁxﬂz‘]‘t]u?mﬂ y

p ’
TuaaumIlHiia lagazideadail

Equipment

Activities

-
A1 BEW 191 2200-V15 (Steam

Disengaging Drum)

P T ¢
11l Manual block valve tagitla 2200-Fv25 iiaidunind

2200-v15 1 dsduilszuns 60 %

. 11)a Blow Down Valve 910 2200-V15 '1# 2200-V11 tite

Drain A3anlsneienoonsunua udaila B/D Valve
GJmﬁmu Continuous Blowdown line Y114 1 14”311
2200-v15 11 2200-v10 udiila Valve drain 1ife Drain 4
anisndneneeniunuaudaila Valve Drain :1n1iu 1
Commission LIC-303 1ag14 Automatic Control ﬁ 50%

99 Line 910 2200-V15 "lﬂﬁ Circulating water pump 2200-
P7A/B I,‘Vdi’r)mdiﬂll Circulating 1?!:1 BFW “1‘1J17] Convection zone
tube VOUAN 2200-H1/2/3/4 Start 11 2200-P7A 1ito
circulating 1 BEW 91t Coil 1 4 Coil
Fandreonain 2200-ME2 11ii HP Steam header 1ay
Aandrvna 17 aamjmimmﬁﬁ 2200-ME3

11l Gate & Globe valve U4 line 67-SH2200011-VB-H i 11

Silencer (2200-ME3) (a 13neuiszana 5%

. 11)@ Block valve 2 @ line 910 Boiler Feed Water T

1 2200-ME2 11219 Manual Control 111 2200-TV57 11 0%

) ) a A4 A o <
. 11)a MP Steam 1911171 2200-V15 tiiifinANUAUIUNTENI

19 14.5 barg. Tagga1n 2200-PI310 fioguu 2200-V15 uag

s 4
2200-P1405 910 DCS 1N ULiI01) Steam HaneoRNA)

v
92A091a start-up MP steam

a o A
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W-(A-P2-OP)-2200-005: Fire Heaters Operation

' ) ) ' 4 9 o 2
5.1.2 Glﬂ‘ﬂﬁﬂ‘ui:‘u‘ummwiauslﬁmmua:@giuﬁmuswgﬂﬂmmﬂaqﬂu

Local Control Panel

Check / Activities

Equipment/Tag No.

Status

A3V Instrument air

NeAa0AI

XA-310A, XA-310B,

XA-311A, XA-311B

vaoa lWuaasaauzdoaly

|3D
=

A352980U Power supply 919

AADALIAN

XA-308 & XA-309,

XA-312 & XA-313

yaen Muaasanuzdod

Reset “Emergency S/D

switch”

HS-15A, HS-15B

Pull On

#a0a 1! Flame Scan Pilot

(BXL)

HI1:1Alto 1L1, H3 :3Al to 3LI,
H2 : 2A1 to 2X1, H4 : 4A1 to 4F1

naoa IWuaasaaiuzdoli

f

e Air damper A1

2200-H1/2/3/4

100 % Open

v
1J5UAT Air Pilot Pre-mix nn

191

2200-H1/2/3/4

50 % Open

A32980U IA air 1)@ Purge

11 Flame Detector ‘V!ﬂ‘ﬁ’;

2200-H1/2/3/4

Each Flame Detector

A33900U Fuel gas Isolation

valve U942 Burner & Pilot

2200-H1/2/3/4

Block valve closed

Fuel gas strainer STR-27A/B 10™-FG215003-B1A1-H n¥ouldau
Pilot gas strainer STR- y Y
27-FG220003-B1A1-NI wiouldam
28A/B
Fuel Gas K.O. Drum (2150-V51),
A37980V Fuel Gas Fuel gas Coalescer (2150-MES51), v oy
wiouldam

Preparation System

Fuel Gas heater (2150-E51) uag

Fuel gas strainer (STR-18)

mnﬁauﬁnmﬂwm
Emergency valve, Main pilot
11a¢ Main fuel gas U9

2200- H1/2/3/4 do4ila

UV-10, UV-11 (Pilot)

UV-12, UV-13 (Fuel gas)

Close Position

.
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(2200-H1-H4)

W-(A-P2-OP)-2200-005: Fire Heaters Operation

MCB (DCS)
Check / Activities Equipment/Tag No. Status
ATAOUA N
“Emergency S/D” Switch (17; HS-15C “Normal”
MCB)
ATIVAOUANU Override
Switch il MCB 81151 BHL-12, BHL-22
¥ “Normal”
Flame Failure 19 4 mmgflu BHL-32, BHL-42
AN “Normal”
A529@0U Condition 81
ﬁﬁﬂﬁjlﬁﬂmi Shut-down FSLL-4A/B/C, FSLL-26 A/B/C,
o “Normal”
Y99 2200-H1/2/3/4 11U LSHH-407A/B/C
1@
1@ Stack Damper 2200-HV22 100 % Open
52 YuaeuMs Start Heater Taoazidoa Hudai
Description Panel Man / Field Operator Action Signal / light up
52.1 Start Heater a M3BudUNS Purge a0 14 Tnels HS-303
Purge Field Operator ﬂﬂﬂll purge (HS-303) 17]
BMS Panel ‘V%I'\i 4 Gi’
b. waealul XL-304 i Local Panel iaz#i DCS XL-304
#04 Show fAana 4 ginliAnez hiamnsa
m Step ao'ly1d
c. vaoall (XL-305) Aauanainmidainmsg XL-305
Purge “Purge in Progress” 17] Local Panel 9
fanead
d. viaea 1yl (XL-306) AaLaaaIMs Purge XL-306
Foufesudn “Purge Complete” ﬁ Local

6 GT

a o A
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aa a
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(2200-H1-H4)

W-(A-P2-OP)-2200-005: Fire Heaters Operation

Description

Panel Man / Field Operator Action

Signal / light up

Panel 92AA1AIVIN Purge 10 m‘ﬁméwm

1 v
naagg
Tunsaif IWuaasaa1ug Purge Fail (XL-
301) Anfigla vzdeand l1isu Purge Tnai
Iﬂﬁlﬂﬂﬂu Reset (HS-302) i1 Local Panel

v

gy

WA N Purge In Progress AT 10 w9y

A

i Step Purge Completed A51980UN
Local Panel iaoa W XL-306 d04Aana 465:
118z DCS XL-306 #04 Show Alarm 114 4

e

XL-301

HS-302

XL-306

5.2.2 Pilot Flame

Ignition

189910 Step Purge Completed ¥01A11A
Fovdoouds s2uv92¥1M5 Bypass Pilot,
Burner Flame Scan 50% Failure mmmufu
IR TaodnTuia (iz‘uuﬁ"lu'ﬁﬂ_m Bypass 4
Flame Scan Pilot 50% Failure)

nAtlu Reset (HS-16) T30211la Pilot Gas
Shut-off Valve (UV-10, UV-11) uaz i Pilot
Gas Tarth 1111 Line Interlock Y94 “Pilot
Gas Pressure Low Low ” 92N Reset Mmolu
5 3 IR Taodn Tuga

Lf‘l‘aﬂ Pilot Gas 11 Line 9241119 Pilot Gas
Pressure Low Low Switch L1a& Solenoid
V04 Pilot Gas Shut-off Valve NAUN1M141Y
ogluannzilng

1 Pilot Gas Pressure Switch hliJ"Qﬁ Reset 1%

o

2
MOUMNUNA Tuaoums Start-up Heater
v

1 vz ldeminsade 1114 uazezdeaisy

13 Purge T

HS-16

PSLL-38A/B/C

PSLL-38A/B/C

UY-10A/B & UY-11A/B

v
Reset HS-302 119 4 duag
153 Purge TniTasnay

HS-303 v0a1ia 4 §

.
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154N N7 Tnavoa nlinea | W-(A-P2-OP)-2200-005: Fire Heaters Operation V3N AN Inavea wiinea | W-(A-P2-OP)-2200-005: Fire Heaters Operation
& GC AR WHBN) (2200-H1-H4) & GC NAA (WHsn) (2200-H1-H4)
Description Panel Man / Field Operator Action Signal / light up Description Panel Man / Field Operator Action Signal / light up

1d1 UV-10, U-V11 illa vaea Wi Local UV-10, UV-11 (il BV Pilot gas titeqa Pilot #ase 11 1i1
Panel ZLH-10, ZLH-11 a@niig H1, H2 wienifunatly Ignitor ¥aiideen1sgai
na 5 fazBnudaus ZLH-10, ZLH-11 Local Panel ¥0uAasd
Anfig doaga Pilot 1Waa 1112m6Tu 5 il Fmninga Pilot 10 Aauda i Local
VOIUADINN Panel waea TWazAauazi DCS Pilot Flame

523 M39A Pilot Tuneuiinadalinsy 5 uii a1l Ignitor | nA1fy HS-1 vouAazg Scan 9@
¥1liRe9M39@ (A Local Panel) vosusinzg | 1ileqa Pilot ansnvea 11n159a Pilot Flame On 9A0aN1NNH
iiieqa Pilot 12 T 181 ¥ Aemaz 1 ugazie W00 70% NNIAITL AT
41 hisuiludoaihuia Noa tunousiel1)1# usdrga Pilot Flame On
U5 air register Y94 burner 151 50% Hoondn 70% 1nla a2 liaansoiims
11)a plug valve ag gate valve Y94 Pilot 112 Reset iila UV (amzveaniiiy) e
13N tunouselal1# unzdeadoundulily
TuanzAidla plug valve 157 operator 3nAU pilot i dinnndni eniniy 70%
natly “ Ignition” ve4 Pilot Wausniigail n&I1ngA Pilot e Idunnimse
Local Panel (3¢#041% Field Operator 4 Al) WA 70% F2UVAZINTONEN Bypass
wazdunad Pilot Wailgadanie i Pilot Flame 50% Failure 80 Tuaiannin
wdannnatly Ignitor 419 a19gENIY ﬁq&uﬁuﬁau@iamﬂﬁ"lﬂnmmﬁ'mﬁ Pilot
#oaqa Pilot 1714 1 47 nelu 120 Funi duimderiosndn 50% 12 Shut Down UV
vouniu (Tauft a1 5 iveunniuds Burner (R0 AT 1
ﬁuagj) 5.2.4 Main Flame éﬁﬂﬁ Control Pressure Y94 Fuel Gas N1NiA1 PV-39, PV-42,
dualalieauisnga Pilot Aal 1@ HS-302 veadiiu Ignition W Manual e 10% PV-45, PV-48
aolunaiis e ms Startup ozl nAtlu HS-17 Haoglndiy UV-13 il Reset HS-17
oo 1 1ddeana Reset HS-302 17Ja91d7 UV-12, UV-13 04 Line Main
ﬁjaagmﬁuﬁ Local Panel Lﬁﬂﬂﬁuulﬂéllmi Fuel Gas
Purge Tnsimmnzianiu ife UV-12, UV-13 (Tl waea T Local ZLH-12, ZLH-13
fmnienga pilot auanduiauda vaoa il Panel (ZLH-12, ZLH-13) 95AAf DCS Show
1894 Pilot W11 Local Panel vziin da 18211la (V94 Fuel Gas)
i DCS Flame Sean vz1/aomdudim mﬂf}uﬂﬂﬂu HS-28, HS-29, HS-30, HS-31 HS-28, HS-29,

G?"imzﬂﬂﬁ'ﬁu UV liiaze 1iie Reset 11la HS-30, HS-31
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U3E% A% Tnavea inlinea W-(A-P2-OP)-2200-005: Fire Heaters Operation 158% W% Tnavea iniinea W-(A-P2-OP)-2200-005: Fire Heaters Operation

& “ (2200-H1-H4) & “ 09 (UHIFU) (2200-H1-H4)

NNA (MHITU)

Description

Panel Man / Field Operator Action

Signal / light up

31’5{] UV-16, UV-17, UV-18, UV-19 VOIUA
Az

Lﬁﬂfl Fuel Gas 14 Line 927111 Fuel Gas
Pressure Low Low Switch 1121¢ Solenoid
104 Fuel Gas Shut-off Valve U94aazIn1
navuihnuegluannzlng

“luﬁumxﬁ Fuel Gas 9231914 Isolation Valve
U0 Heater Burner 110292 Reset Fuel Gas
Pressure Low Low Trip U841t

7 Gate Valve ¥0913 Burner 1 #3114 4181
9619919 9UgA @2U Control Valve f0a1la
1azl5uAUEUYDA Fuel Gas THoglus
Una (>0.5 Barg. )

@6 Ball Valve V0172 Burner HANN1 4
maunsziita1dla 1WA stble naviaTan
Operator 15ApnvEFunawar llaunsziia

Ball Valve @laifiud

1J5U Fuel Gas Pressure Controller nmmﬁ]u
1Y Manual 1914 110031 0.5 Barg. (11
n¥ounuiila Ball Valve)

n8191n99 Burner 16 1 Wannie drdu
waweniniuiuld naea liazdaiin
&uﬁ Local Panel 1iag DCS ﬁﬂz Show AR
@lﬂﬁﬁﬂﬂm? (Burner Flame On)

90 Burner s W4 4 imaudeams ite

2
mmuﬂmwwﬁummqmwgwm Heater

1182 Process Fluid §208051 25-30°C/hr. NN

PSLL-40, PSLL-43,

PSLL-46, PSLL-49

PSLL-40, PSLL-43,

PSLL-46, PSLL-49

duna PI A Burner 1o
ﬂﬂdﬁuﬂ?ﬁaﬂﬁi‘“ﬂ\i
' 3 &
Pressure ®813933AL373 K3
92911 1% Fuel Gas Valve
UV-10tag UV-11 Trip
PIC-39B, PIC-42B,

PIC-45B, PIC-48B

Description

Panel Man / Field Operator Action

Signal / light up

191 Taemsi1la B/V 48412 Burner HAAZIA

1iae Teg1ad9)

o w 1

y .
W1 Burner 1149 4 iiigadsuae ldgada

a

a do ¥4
waaﬂ'lﬂi]mﬂ‘wwauu‘w Local Panel t1ag

= a [ @
DCS N9 Show AAFUNU ( Burner Flame

¥
Scan) 14 4 1911

EJ

. $19290 Bumer 1% 1d11nn31 70% szuueg

A329A913199 Pilot Flame On §410A 7
a e 3 agre o
W3aiy 50% W4 4 imwsely Taell
a2
BRI FIGIEL Y

- Pilot Flame Y0801 50%

lafa 15090 Bumner 18 mszszuuez
é'xi Shut Down 1J@ Valve UV 484 Fuel
gas RWIZIANT (81 Pilot Flame On
Woun11 50% 92 Shut Down) t1ag
wedesdound’lilya pilot nniu ey
wnndnienini 70% Snata (M37A
Pilot 11NN 70%)

- Pilot Flame #1001 50% V04LAAZIA1

@111509A Burner 12910 11 veandaz
'ldnd
deem31#nAIA1 Reset Auto Bypass
Burner Flame 50% Failure é"ﬁ]\ﬁ!ﬂ Burner 1#
wnnms ety 70% N (Gualaga
Wiannnms ety 70% 1874 Bypass i
983n40Y)
Wd49190 Burner 41031 70% 1A

F2UUIE Reset UGN Auto Bypass Burner

Flame 50% Failure 1iu#innien

.
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NNA (MHITU)

aaa a
n Wn7 Tnavea iiinea

(2200-H1-H4)

W-(A-P2-OP)-2200-005: Fire Heaters Operation

Description

Panel Man / Field Operator Action

Signal / light up

p. 15U Fuel Gas Pressure Controller nmmﬁju
11V Manual 19714 11071 0.5 Barg.
91muSs Switeh 1l Auto Control
e
2 3

q. AUFAVUABDUNIT Start-Up Pilot 11aZ Burner
VDA 2200-H1/2/3/4

Note : Operating Window Max. U904 Fuel Gas

Pressure ILA0% Burner ﬂzazﬁi 2.3 Barg. v’?@ﬁnﬁa

Hosiulildilar W imamsonds Tiados

' a ' k3 a
uaxna“lﬁmﬂﬂmm"!ﬂﬁmlnﬁnuﬁimuazmﬂ

¢ F
51ngMal after burn Au'lé

5.2.5 n13Control
Heater LU
“Automatic” LIA¥NIT
% Fuel Gas Density

Compensation

a. gﬁu Heater Firing Lﬁﬂ Control mitﬁu
quvilvea Process Fluid A188031g9qa
25-30°C/hr. YA Ing

-~ NUAMUFLYES Fuel Gas 1511 1 Barg.
NN
- 99 Bumer tiiudagin

b. ‘vgmmcl%’ Selector Switch L“ﬁ@cl%’ Density
VD3 Fuel gas 11 Un Compensate fe
e ¥ Control gndoaniy

c. #IM3 Control Flow Y84 Fuel Gas 1ty
“Manual”

d. %ﬂﬂﬁ Control Pressure Y94 Fuel Gas rﬂu
I “Cascade” d0s1 “B” AaaTun
“Auto”

Note :

- Operating Window Max. U9 Bridge Wall

Temperature 2200-T159,TI-61,TI-60, TI-62 115

i 2 2 g ' .
azin1zegh 950 °C Nathilu'lila1ue design

FY-29A, FY-31A,

FY-33A, FY-35A

FIC-30, FIC-32,
FIC-34, FIC-36
PIC-39A, PIC42A,

PIC-45A, PIC-48A

.
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0 7% Tnavea inlinea

N9 (WHIFU)

(2200-H1-H4)

W-(A-P2-OP)-2200-005: Fire Heaters Operation

Description

Panel Man / Field Operator Action

Signal / light up

¥4 Heater Sanudrgain o1 ldinanu
= X yvq 9o @, v
@omeduld Thhmsdsuaanudenves
Heater 9917
- Operating Window Max. Y89 Tube skin Temp.
' I Y X '
ugazizegh 635 °C natilullawe
design Y93 Material S1muNmgaiude)sy
v = 9 \J
annnwSouaan wie lilasaeunthamh
finlaalund wie@efiniowse lal sieur lu
' v Y a 1 4o °
ao'll anwdenutumndmuauug iz

v o ' a
Itoguosioantiosauianinlngd

5.2.6  M3Control

a

QUNHUVD Process
Ed

AUVIBDNIN

,,
Heater 114 4 1911

a. Lﬁ“ﬂqmwgﬁmm Process Fluid #1491990
¥4 Heater IndiAvaniugmngiin1s Operate
Undl

v é”\iﬂ'liﬂ'«]ﬂﬂi\l TDIC mammmﬁmm
09nY04 Heater (H11UY “Manual”

- éﬂﬂ]iﬂﬁﬂﬂu TIC ﬂﬂﬂﬂﬂmﬂ%lﬂn
20NUDY Heater lﬂl!llllll “Auto-
Cascade”

- égﬁﬂ‘li Control Flow U84 Fuel Gas i
1111 “Un Compensate” ﬁi 410

1ieenn 1814 u

TDIC-72/73/74/75

TIC-1/3/5/7

FIC-30, FIC-32,

FIC-34, FIC-36

5.2.7 mMiControl
Excess Oxygen Tu

Flue Gas 11Aazia1

a. M3UTU Excess Oxygen 1 Flue Gas ¥ 16
Tag
- USU HV-22 484 Stack 0 wnu
- U5 Air Damper VY042 Burner Lifiag

1@

Note : 2200-H1/2/3/4 8111509192 Bypass Burner Flame 50% Fail 1 n38i#04n1593#U Burner A0

W3RN 50% U 1% Bypass Pilot Flame 50% Fail

.
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U3E% A% Tnavea inlinea W-(A-P2-OP)-2200-005: Fire Heaters Operation 158% W% Tnavea iniinea W-(A-P2-OP)-2200-005: Fire Heaters Operation

&GC NNA (MHITU) (2200-H1-H4) &GC NNA (MH1YY) (2200-H1-H4)

6. MANUIN

5.3 SAFETY DATA SHEET AND OPERATING WINDOW - "hjﬁ
5.3.1 TuNsLVIUMINAAVDY Platforming Unit Sansnluazanssunsiofinerfoadadl

1. Hydrogen Sulfide (H,S) (Recycle Gas)

2. Hydrogen

3. Reformate

4. Arsenic (Spent Cat.)

5. Perchloroethylene (PERC)

6. Dimethyl Disulfide (DMDS)

Faaunsogtoyannuihusuasenaznisudle |8y Link : Safety Data Sheet
5.3.2 @7ut03aV9 Operating Window @11509 1AM Link : Operating Window
Uszmldndaii 2 Wi 15910 16 Fuiifinarisiuld: 26/04/2022 Uszmldadai 2 Wi 16 910 16 Fuiifnarisiuld: 26042022
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Basic Fired Heater

BY SONGSAK THAPORNSAWAT

L.WTTiv04 Fired Heater

2.5HAVD4 Fired Heater

3.Basic Heat Transfer nazifnsenmswen’lvsi
4.8u152noVVD4 Fired Heater
S.Introduction to Draft and excess air

6.1aNMS operate and control fired heater

w
Hnanni3

UiiA Ideinlasany
AMNINTNMINTNOINTBITUIA

- +
HanAsIAMTDN Uﬁm\'lq']}ﬂi i

annsanqums Wadeuldnuideans
ldiadeainilanmdouihlsz@ninmgega

Gr__
¥ o )
Hinnves Fired Heater

Whuginsaiilidmsuldanmuieuvinalugun
vodlnalurie TasmswnInsiveuvernds Fail
¢ A oqu a v \
yalszasnimenligamgivesvedladanar
£ oA =
gavunseamuzveslnandewly

e

comnmrem —F
=
C

Or

MUY AV Fired Heater

a [} [ L] r :
ﬂ?ﬂﬂﬂﬂ\lﬂﬂﬂﬂ'\ﬂ“ﬂﬂﬂ'\im‘] NU

° Process Services

° Heater Configuration, or
° Heater Draft

Gr

» Petrochemical Industry
* EDC Crackers (Vinyl Chloride Monomer
Unit)
* High Temperature Steam Super-heaters
(Styrene Monomer Unit)
* Reboilers (Xylene Unit) , etc...

» Other Industries
* Hot Oil Heaters

* Once Through Steam Generators
(OTSG’s)
* Glycol Water Heaters, etc...

Gr

» Refining Industry
* Crude / Atmospheric Furnaces
* Vacuum Furnaces
¢ Hydrotreaters
¢ Hydrocrackers
* Delayed Cokers
* Visbreakers
* CCR Platformers, etc...

REFINERY FURNACE PTTGC6

Grt

Hydrogen Manufacturing Unit (HMU)




Hydrodesulphurization Unit P -

HDS Unit

|~l- '

-
"'l ‘F 1 (5

cDU Furpace

@rt__ | Gprr

Radiant cell Convection bank
ARl
':?;:’:‘ Cwmvumduﬂ

/{_.L @::é&: H mmm}c""
e

feedin 7

o ."._!OO \‘/‘ | ‘““""‘"‘W'!:N

Figure 1: Typical furnace lay-out

®r Gr

Cracker furnace PE ¥4@ Fired Heaters — per heater configuration

-Vertical Cylindrical (VC) - All Radiant or with

Cracking Heater Convection Section

» Cracking Heater -Vertical Cylindrical Helical Coil Heater

~ Ethylene Plant
+ (CBI Lummus) -Horizontal Tube Cabin (or Box) Heater
-Vertical Tube Box Heater

-Box Heater with Arbor Coil




©rt

-Up-fired Heater (Floor Fired)
-Down-fired Heater (Top Fired)

-End Wall / Side Wall / Terrace Wall Fired

Heater
-Single-side or Double-side tube fired heater

-Etc...

®rt

Tvpes of Fired Heaters - Sketches Heat

a) Box heater with arbor coll b) Cylindrical heater with €) Cabin heater with horizontal
helical coll tube coil

®rt

GEE

d) Box heater with vertical tube &) Cylindrical heater with
coll vertical coll

T Box heater with horizonial
tube coil

@rt__

Heat Types of Fired Heaters - Sketches

by Encwall-fred

c) Sidewall-fired ) Sidewallfired multievel

®rt

Yertical Cylindrical Heater

® Least Cost

®  Smallest Plot

® Easy to Construct

®  Good for small duties

Maximum process duty is

170 MM Btu/h Up-fired Heater

©rt__

Yertical Cylindrical Heater

®rt

¥HAVO4 Fired Heater

FIRED HEATER inisn 4 PBAFT | # 4 10in i
LNATURAL DRAFT

2.,FORCED DRAFT

3 INDUCED DRAFT

4.BALANCE DRAFT

@rt

NATURAL DRAFT
- 1NAD1N hot flue gases 1a0EPBNDIN stack BENITIALS?

Tagn2ugaves stack azluminuguanaaiunel

k= AD] U I3 4
firebox lfidianiuay anudugaanmadntioamealuaz
| v K d' Y o . Y Y
Wudaseimailisvsumsmnludidn1flm

-natural draft heaters hot flue gases leaving the heater
and rising rapidly up, the tall stack are controlled to

produce a negative pressure in the firebox

The slight vacuum pulls the air required for combustion,

into the firebox from outside the burners

pitt

GLOBAL CHEMICAL

Natural draft fired heater




©rt

100-H1A and 2100-H1 feed fractionation fired heater

®rt

200-H1-H4 and 2200-H1-H4 Platformer fired heater

®rt

Positive draft }
-anuaumMely firebox MIUVINGADIN blower

NAadseeMEuen fired heater

-Result from air blowers positioned outside the
heater

Forced draft
1v forced draft heater 923 forced draft fan (blower)
ushasermariy firebox Tloanti stack

-In a forced draft heater, there is a fan that forces (or

pushes) air through the firebox and out of stack.

@r

Forced Draft fired heater

|—seaek

| -~ Dampor

HIF in

Burner ———

®rt

430-H1 platformate splitter fired heater

®rt

Induced draft
d't: ?’u U £ = Y Y
-blower NAANIBEIHAY firebox azfsmalritnn

- o Y a 3| U
malu firebox MlFRaTlunNATUg e IMamely

-In an Induced draft heater, the fan is after the firebox
and it induces(or pulls) air into firebox

Balance draft }
~fired heater V19%¥HANNY forced and induced draft fan

151638031 balanced draft fired heater

-Some fire heaters have both a forced draft fan and an
induced draft fan. They are called “balanced draft

heaters

Gr.
InducediDraft:fired!heater;

Flue Gas Injection Scheme

®r
Balanced Draft fired heater.
ot Grematve 1|
i

Figure E-1—Air Preheat System Using Regenerative,
Recuperative, or Heat Pipe Air Preheater

pitt

GLOBAL CHEMICAL

100-H1 feed fractionation fired heater
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a31¥1la Fired Heater 11l 4e3 draft

1.Natural Draft 9991MAAN Heater M8 Stack NAANN
gasnng (oI AA Draft g4 Faruaenuiiaed
vinalvigy

2.Forced Draftahf Blower nhmmﬂwm Heater Y410
V049 Heater ﬁ"lmmmnm

3.Induced Draft 130 Stack ummm"lmwmwamw"lﬂ
Draft MuNG2IN3 mﬂmumi‘lmwmu(m) onamasti
FIUMSIINUAT ( Flue Gas ) 990104

4. Balance Draft 1¥m3oauazmsnseImaniginay ¥
19 Draft \iARNARTY

®rt

Summary of Heater Types Installed at ATC
Equipmeant Equipment Heater Type
No Description |'Nnmn| Forced | Induced &
Draft Draft | Forced Draft
100-H1  |Maptha Spitter Column Heatar ¥
150-H1  [Heavy Naphtha Hydrotreater Heater v
150-H2  |Stripper Column Heater 7
200-H1  |Reactor 1 Charge Haater +
200-H2  |Reactar 2 Charge Heater L
200-H3  |Reactor 3 Charge Heater o
200-H4  |Reactor 4 Chasge Heater v
B 200-H5  |Debutaniser Column Heater J
320-H1  |Isomar Charge Heater o
320-H2 | De-Heptaniser Column Heater J
380-H1  [Tatoray Charge Heater o
380-H2  |Stabiliser Column Heater o
430-H1 Platformate Spitter Column Healer v
432-H1 [ Xylane Stipper Heater +
432-H2  |Heavy Aromatics Column Healer o
432-H3 ]Kylene Re-Run Cokemn Reboiler 7

®rt

Furnace in refinery

Tag Description Fuel type Max. firing duty Burner Number
1SRF/d | MW | MMBITU/hr of bumers
[Process Heaters
F1001  (Crude fumace RFO/RFG 185 | 8672 29588 [SIPM LN-520 6
F1101 [HVU furnace RFO/RFG/WG 105 49.22 167.93 [SIPM LN-520 4
F1201  VBU fumace RFO/RFG 36 16.88 57.58  [SIPM LN-520 1
F1301 [HDS furnace RFG 36 16.88 57.58 [SIPM LN-520 1
F1351  HDFfumace RFO/RFG 45 21.09 7197 [SIPM LN-420 2
F1401  |NHTfumace RFO/RFG 325 | 1523 51.98  [SIPMLN-520 1
F1501  [Platformer fumace #1 RFG 64 30.00 102.36  |Airoil Flare gas 16
F1502  [Platformer fumace #2 RFG 74 34.69 118.35  |Airoil Flare gas 16
F1503  [Platformer fumace #3 RFG 60 2813 95.96  |Airoil Flare gas 16
F1504  [Platformer fumace #4 RFG 44 20.63 70.37  |Airoil Flare gas 8
F1701  Hydrocrackerrecycle gas  RFG 42 19.69 67.17  |Airoil Flare gas 4
umace
FI751  HCF furnace RFO/RFG 49 22.97 78.37  [SIPMLN-520 2
F1901  HMU fumace RFG/offgas 230 | 107.81 367.86  |John Zink 90
ISRU burners
£21/2201  Main burner Sour gas/NG 10.72 36.58  |L.D. Duiker LMV 225
£21/2202 [ine burner #1 NG 078 266 [LD. Duiker LMV VI
F21/2203 [ine bumer #2 NG 0.56 190 |LD. Duiker LMV V
F21/2250 [Incinerator NG 1.91 652 |LD. Duiker LMV Vil
F2301  [SCOT burner NG 1.97 672 |LD. Duiker LMV VIl
Utilties
F3301  |HRSG #1 RFG/NG 141 66.00 22519 |[Roodenhuis and Verloop| 3
F3302  HRSG #2 RFG/NG 141 66.00 22519 |[Roodenhuis and Verloop| 3
F3303  |HRSG #3 [RFG/NG 141 66.00 225.19 is and Verloop| 3
Remark: RO : Refinery Fuel Oil WG : Waste gas NG : Natural Gas from PTT
RFG : Refinery Fuel Gas offgas: PSAH offgas sour gas : acid gas o SRUs
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BASIC HEAT TRANSFER

1.mM35¥1n1330% ( Conduction )

2. NMISWIAN5DY ( Convection)

3. N9UKHS9R (Radiation)
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M3 u3eu ( Conduction )
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nsutmansaulu Fired Heater

134 Radiant and convection section Y94 Fired
Heater fUHONVDIND(tube) 2zgnlHinnn3ou
uazanu3onvzawinuliiave process liquid
Taemshmdewrhurie Aatutiosfigaly
mssemanudeurana
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Popums 301 Typiead nabiural drafl gas-fired process beater
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N1SW1AAN52Y ( Convection)
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6 GLOBRL CHEMNICAL

M3MIANN30Y ( Convection)
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M3WIANN3eUl U Fired Heater
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M3UNT 381y FIRED HEATER
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agUmssemanaieulu fired heater

Introduction to Fired Heatq]rs{- Familiar Terms P> In a typical Natural Draft heater...
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= v A Yo o oy ¥ M‘ P> Radiant Section has approximately: a ' < 2@ v oA uL U
section F3luaIuiiiog tube 9zog1naNY %3 burner 1oz VhE R BANTIAUBLNIIALTY WIBNNUNANITANIUNUAZNNSG
— .
msmamanudeunanazinannilallvlenita burner ot o = 10-20% Convective Heat Transfer ANEIANTAU
130 fuel gas B91/52noUAIY Hydrocarbon gnipn wsioy P> Convection Section has approximately: C, H, etc + 0, = CO, + H,0 + other products + HEAT
a a < v woa o B - 90-97% CONVECTIVE HEAT TRANSFER
1hn CO2 uaz H20 Tuanaazamsdunaziasessd s i Do TP
. a " \ ol o Radiant Heat Transfer
v = a = A =)
anu3oueaninfganigIvu uaaulsznevaulu o (5 B S
flue gas NinAnINM e Insdiazlilaansoussed convertion seufiun, Spproximately
e CO2 nag H20 LI " 65-75% Radiane
[ = U UER = 25-35% Convection
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ANAINNSAULTALINAY * nsaigavnaninaeiuing azlidanusauudsain heating value
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* amannFaulunsdiusnit H,0 faauzgavineilu
VBUUAIUFTENIT ATANNFDUGS

* mannFaulunsdiusnit H,0 faauzgavinedlufing
1FEN97 ATAINTAUGN

* dladdninanmsienlud nsallaiilalasiauly fuel
gas Aty AANTaugI=AIANTaus i CO §
AAnnSauiniu 4,347 Btu/lb

Methane 23,875 21,495 911
Ethane 22,323 20,419 1,622
Propane 21,669 19,939 2,322
Hydrogen 61,099 51,625 275
Refinery 21,000 — 19,000 — 500 —
Fuel Gas 26,000 24,000 1,100
(Typical)

Natural ~23,000 ~21,000 ~1,000
Gas

(Typical)
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Some commonly present gases
and their heating values

HEAT OF COMBUSTION
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FORMULA

2z 8

@ GLOBAR. CHEMICAL

Flammability limit
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151971 3.15 Flammability limit * vasapansznavam@sshag-oima

Lem Rich Lem Rich
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Sia Flammability limit uazA1geaniandn rich o S -
Flammability limit s :
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MILHNNNLUISINANAIN 9 Pre mix burner 2.Diffuse combustion

1.Pre mix combustion
o Tnansiidanasnaniuamalidniunay waaae
W ldienlusily Combustion chamber 53#as

Advantages

+ High efficiency air-fuel mixing

+ Large gas orifice = No fouling, Little
fouling/plugging in tips

* I FAWAINLAINIALNANITIRN AN LS s TaLWAIN Y
o o o aada o % ' = =
anAfNEaNY AaRvinlrdan W lsiiaaaun

* guinwasilanwasazluginin Premix flame

. . Disadvantages o, . L.
TWazaulillufng premix saanuias + Potential flashback (Flame speed Tuanelaaganusauaanuiinnid INS1ENTHEN
e Natural-Draft Premix Burner azvinaulasnan m mixing speed) fuszunadawasiuania liFamdawmaeiu
. . Q s g % 4 o .
e Gas 75 Composition asf via A iy AR Ar + High neise amanwaniuly Premix burner
faeanmwza iwadlviinszdu wazduiiawFaudiey o s * Raw gas burner asaungugautlsznavzas
nu Raw Gas vsa Diffusion Flame Burner Wdawaaludeeaning sante Anadnduaaclalngiay
agnglaidnn wazdaulsznavuasingdas
Ore. ®r Gr
* {aevildsfises Oil burner #e Diffusion Raw gas burner 3.Combination Burner o
burner #igen1stanlwsiTluwuy Advant ® Diffusion Flame Burner Designed aunsolflanavemas
vantages

Heterogeneous(iiaindasuazaimaagauazina
% ' = a

) anniuwuy Homogeneous(idainasua
amAag luwaLReail)

+ Simple construction

+ Can burn wide range of fuels

+ Short flames

* No possibility of flashback

+ High turndown ratio
Disadvantages

+ Potential fouling of tips

+ Lower efficiency air-fuel mixing

Pilot Gas
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daulsznauwes Fired Heater Coil and Tubes

Coil and tubes azfiod 2 viia fie

Combination burner

Combines Raw gas and Oil Typical Heater
burner 1. Radiant Seetion Caoil
+ Use either fuels when in service Dm“::_““*
» Not recommend to run both fuels

at the same time
< |air* Light oil gun off main gas-Not

2, Conveetion Seetion Coil

Convention Tubes

pllot Shock Bank
+ Start up on gas until firebox is Tl
Gos l?;unwr hot
= Control Refractory Lining
Pilot Gas Steam
Oil
Firebox
Ih‘lmcls
®rt._. ®r . Or
Radiant Section Coil Radiant Section Coil ¥84 Aromaties 13y 200-H1-H4 platformer fired heater

o azdeuilunalZazdumniu

3elaid fin

VW v PR A " O v v
°  msnenuveIne azasudumselnmiiu uiunin
uilay

o mulvgezilunenlaes

] v
a v

°* Mman plain carbon steel L) alloy ﬂg@mﬁuﬁ'ﬂ
UNNIUAZANUAY

* 528y clearance 5¥HININOMBY refractory wall 2f03
wafuechatieefignmiuvinadurmugudnaiaves

i uadedluiioandi 100 mm

Ore. ®r Ore_
380-H2 tube Payrinnngy

- 17 coke Meflunov1en fired heater
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~Tube hot spot D YATHAIUIIN tube 1T VBNDIQUHYAT

v Y A ad a o a )\ d‘ o
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a a1 a A a A A
Iﬂﬂf’]1@%$!nﬂﬂ1ﬂ!ﬂﬁ3‘1w!aﬂﬂﬂ‘ﬂi!?mﬂ‘ﬂﬂ!ﬂﬂ hot spot i394

coke azaumealume a.gaiy

-@Ut9V0I hot spot AB MDA fouling kTl uvesne Fa

22911710 flame impingement (Msdenzvealadlyl) aunse
mmsnsieaevlilag infrared photograph tie IaAgaivigh

YoINaN0 , over-firing, N3EEAIN TN UV burner
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AnvnraInslenzansilasl

\ v Y a . G Q:l
Anuupniadumsr gl aawaldt 1Ha overfiring H3901MA?
. . )
191 firebox %3 Overfiring 101 uwannmsfindsginaos
a Y . a d‘ a
AANE1A, M31% burner tips Anlszion, Mmstasuriinves fuel

gas,N9 overfiring YUY start up and shut down

-burner firing port fimsannio — ——>

-mimgmuné’umm flue gas el firebox
Feazl¥av13m3 form gnvuladlvlfidesms uaz

vanFaezilvindadlillavemiiaveans
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Infrared Thermometry

Odjoct A Otject 8

1 Dhaimography

P < v e vua oy oy
Infrared 91Tumsiamslagunasvesnaou Tasordamsiasednawion drems
(igawnlumsaziouvessad Infrared

®rt

Problems - Effect of Water on Tubes

Coke formation inside
reformer tube.

Still have coke formation
inside tube after cleaning.

®rt

Problems - Effect of Water on Tubes

Found hot skin temp on row A/B.

After adjust some burners:

a GLOBA CHENICAL

A~

®rt

* Flame impingement
— Burner mis-aligned
— Flames impinge on tube

— Raise tube temperature

Weld failure Creep damage
Note: HMU feed 250 Cmol/s.
o] skin temp by Py 890-905 degC
&ﬁmﬂ'ﬂ 6&0&[ CHEMICAL éam CHEMICHL
Convection Section Coil S
Mna FOULING

= Jagmluiinamen/assnazuuy finned tube

aA

" Jn@ez]¥ alloy Nilnaunnend1 Radiant section
tubes 130 plain carbon steel AUy qmwgﬁunz
ANUAY

Teyriiny

®  Flue gas side fouling

A A cqya Yy 1 o o < ]
'!Mﬂ!WaQﬂ1611’i!ﬂﬂlﬁnﬂ“«l,ﬂi&!ﬂ'lﬂ!ﬁﬂ‘],u1w1!ﬂylaﬂ!ﬂyuﬂﬂ

luNau convection section M1%iAA external fouling

-process hydrocarbon flvalunedamsunnd cracking
waziHina coke ¥ 1#I0A internal fouling

-a3u)52noUYe a3 hydrocarbon 1Az QuHANVBIHIIaTD
finalaansanemsina fouling

-Fouling 1ha ldnameaneniazmalune convection section

External Fouling (fuel gas fired)  After soda-water washing

Internal fouling
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Convection Section Coil Y939 Aromatics 1y

uuuieu | fin
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EXTENDED SURFACE TUBES
(WRHRANUENERANURIND)

Audanuenaaanaasiadigliinisanainang
v “Q”
SAURATU
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Introduction to Heater Components ~Tubes

Technip "
Ort ®rr__ ®rt
nsuislssinn BURNER muﬂ%‘zmmﬁvﬂmaa N15LU9UTELAN burner ANNATTHANTEZAIG Introduction to Heater Components - Burners
' a a Bueer Tie Gas Orifice .Flame Holder
-Fuel Oil Fired L EALWRINUAINA o
-Fuel Gas Fired
RAW GAS PREMIX BURNERS

-Combination Fired (Fuel oil and fuel gas)

Combination Fired (Fuel oil and fuel gas)

Heater Fioar

-~
Air Register

Hir Register_—~

Handle

Gas Riser .
Piot Bumner

Gas fired burner

©rt

Burner
¥
HiHINvedBurner

B T v oo 1 &
1 dierdatazeimemnpaniuludanauiminzan
2. flunvasgaszbanazilvinladlWinuades

-Natural-draft burners gno@nNUUUIWEABIN3ITOINATIAN
Iwiflviad1u Burner a2 pressure drop M

-Burner mmsmﬂaau"hlzﬂu Force draft 11%6) Balance draft
38 Air blower

-Force draft burner 1iuuuy High pressure drop UY8InN15H1
‘lvisio1mArUburner 910 Force draft blower

éamx cHErCHL

#3u1/52neUV8 Burner

1.Primary Burner
2.Secondary burner ¥3gl%nIunuzUnsveuadli

3.Pilot burner ‘];’Jﬂaﬂ"lﬂuazlaﬂﬂmﬁ Burner

@mmmrww-

Pilot burner
-ilu Premix gas burners Filu stable flame ﬁﬁg‘ﬂaﬂﬁ)g:
d‘ v . ya U
aaeara el Flun 351 main burner Wifinegnasaian

-operate INNUAUAINIANNAY fuel gas
v v ' .
-aaulngl¥ air vENA19%1N9IN main burner

T A . 4 P4 a
-NUK AN DIWAMENDIN main burner INBANNUNYODD(for

reliability)

. o A o "o = a
-Pilots ﬂﬁ]ﬂ2’;11246]‘"NTN‘Hiﬂ‘VIN1Hﬂﬂﬂﬁﬂﬂ1ﬂuﬂ1ﬁﬂﬂvl‘lhnu

Main burners




380-H2 burner top view

3.Pilot burner

1.Primary Burner

2.Secondary burner

Grr

380-H2 burner bottom view

ptt
Burner header line use natural gas from PTT

and process gas

®rt

Burner Tile

siunazannzves Burner tile eziadieenmugduuuvean)adlvl
wu i Tile nuunandezldnladliwunan, Missing tile w3e
Poorly maintained tile (seiizniensuaniin) iz
nladllithia

Gr

Burner Tile

» Needs to be suitable for extremely high temperature
» Needs to be able to sustain thermal shocks
» Tile can act as a good flame holder/stabilizer

» Tiles increasingly act as flame stabilizer in newer
design (low NOx) burners

Gas Riser/Gun

» Basically metering device

» Helps proper mixing/distribution

» Orifice size and angle are extremely important
» Gas riser/guns need to be regularly cleaned

» Fouled tips produce misshaped flame

» Can compromise burner stability

» Can cause flame impingement on tubes

Grr
Pilot air mixer is nearly plugged up.
Recommended to clean to allow combustion
air entering through pilot mixer to proper
combustion

JohnZince survey on PTTGC5
Jan 2013
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2150-H1 Pilot Air Mixer is closed. JOHN ZINK
recommended to open Air Mixer approximately 3 mm
to allow air entering through Pilot Mixer for proper

combustion

@mwm censchL

Burner is not operation has damper open
causing improper combustion air entering
through furnace .Recommended to close
the damper of burner is not in operation

@rt

Most of burners are operating at maximum fuel
gas pressure and have burner dampers not fully
open causing insufficient of combustion air .The
flames are having white haze at the end possibly
causing hot spot in the tubes and/or afterburn

© 0 Q

r e S
5% Q

@moam censcht

2150-H1There is Gas leaks through Fuel Gas Block
Valve could cause damage to Gas Tips and unsafe
during Start Up. JOHN ZINK recommended to

replace and/or repair Block Valve

®rt

2100-H1 Flames are acceptable by JOHN ZINK

6 GLOBM CHEMICA.

PREMIX GAS BURNER

Left ; Primary air close Right ; Primary air open

@u‘(mmcww "

PILOT PROBLEM

* Long yellow pilot flames from
insufficient air (Possible flameout)

100% Natural Gas 50% Natural Gas, 50% Hydrogen

Courtesy: John Zink
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100% Hydrogen 100% Propane

a GLOBA CHENICAL

0il flame Propane flame

@ GLOBAL. CHENICAL

Air Register
Y ¢ =
-Burner dulvgjazAansglnsailFniugaSany

A D ) sAA .
2Imanw 113inrd Burner Qﬂﬂimuﬂﬂ Air register

U52noUAIBNIINTLULNHAN 2 UMY BABZUNINTIAA

1o

-n3anszuenduusnINsatiyulA dunaesazegiui

]
v

4 £ d. o 9
vauzfinsanszuennyu wuiidmsvermalnatng
Burner 3z1/aguuilas mszanuunnaiavesoimean

"lﬁ’swhu Burner

6 GLOBAL CHENICAL
a

, ,
-UnsanILANIMA(AIr Control Device) 9z0g 31308
Mu12101AV93 Burner

FIGURE 16,13 Pictwe of air control device

a GLOBA CHENICAL

2150-H1 Burner is not in operation has Damper open
causing improper Combustion Air entering through
furnace .JOHN ZINK recommended to close the

Damper of Burner is not in operation

6 GLOBA. CHENICAL

Air damper 100-H1A(natural Air damper 100-H1(forced draft)

draft)

FIGURE 16.12  Air control device schematic
Gr ®r Grt__
Ignitor FLAME SCANNER

Air damper 2100-H1(natural draft

-Some times main flame lighted by portable torch (flame

or electric)

-Electric ignitors — mainly two types: High Tension or

High Energy

<fluginsainsedunladlidaeg

]

A A A A Y1 U
-NBUA UV 139 IR wavelengths,?iiﬂ%‘j‘;&lﬂﬂ

-Suiludedlysandumsneatarlvl
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-Usndlfmmznlal pilot

T qut 1 .
-ﬂ1ﬂﬂi&1'ﬂ‘§‘mﬂﬂlﬂﬁ‘a main burner

a % LAl U
-132199 Pilot (taz Burner AALA7 117131 Flame scanner 8331
Flame hildn5edansznwivey nanadn Flame scanner
a a A a Woos oA v .
Wﬂ‘l.]le mmmﬂwﬁmgmanq ﬂﬂﬂﬁ\‘iﬂﬁﬂﬂﬂﬂﬂ‘l«!ﬂlﬂ& Fire
Heater Nﬁ]ﬂﬁlﬂﬁﬂﬁ Flame scanner "lsimmm%’u Flame "lﬁall

3993900 Flame scanner a33131ANNAZA

®rt

2100-H1 feed fractionation fired heater local panel

®rt

2100-H1 feed fractionation fired heater flame scanner

@rt__

M 3%U flame scanner

©rt

3§msmsﬁ1mmazmﬂ Flame scanner U84

Fired Heater
-‘Ilﬂl‘inguGlﬁ Flame scanner 3V Flame "lé]l

-8 Flame scanner £330 Flame 13113 1¥iaenasaninanmu

v Y I
azoaliauduiaduoon

v o < Y = Y A a <
-HAadAINMANNATdIAaIDLUAI ﬂﬂﬁ%’;ﬂi’)ﬂ1‘ﬁ!1’i3~lﬁ)“!ﬂﬂ 5113

1 d & v a
231 Flame scanner 199 100 Auaasndnd

pitt
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Refractory
Y U v I3 v
-Refractory Yosnulnssad1ananoinanudenveanssuiums

Y o3 o v = v Vv
mswn Indl vazflunnusmsvaamsgadennudenlyli
Fanaden

\ Y Y 1 Al dw d‘ £%

-refractory nougnl¥nudes1umslanudu(dry out) ol#
YV <& 4‘4
danuudansang

]
= o

-M3WAA Refractory davgamginimanzaniigadmiuiaqua
azvHa

v

-Sgaurigiiiiguduliazihli Refractory nlasuamuzuaz

@

AuUMNIEDI

Ceramic fiber 1§91 ludauniisv04 radiation

uag arch

o X o o
Refractory Firebrick el%‘m“INM,IN“INfl“Im1!13»1"ifi’)‘1,\!,tunnel

pitt

GLOBAL CHEMICAL

Figure 2b. Refractory walls of a furnace
interior with burner blocks (BEE. 2005)

Figure 2a. Refractory lining of a furnace
arch (BEE, 2005)
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Stack
“Hudensanszuenagduunves convection zoneld Damper

Refractory

v a9 v v v
°lun1iﬂamj flue gas TI"lﬂinﬂﬂ]imﬂ?’iﬁli’)i’)ﬂg‘l]iiﬂ1ﬂ1ﬁ
Mauon *

o b
3o

i prehanies
induced-dmight fan

& age

Torcuddrmugr fan
waparai alach (atarmitie)

FIGURE 16.1  Typical draft messurcences poists

G ®rr ®rr
Damper Air Pre-heater

<
“flugunsamugufFainamslvaves flue gas w30

combustion air

Cooled Flue Gas Duct

-AIUANAI draft H39ANNAUMETY firebox Taam315uTi stack

damper 130 air damper Y94 air blower Air Heater

Induced
Draft
Fan

Combustion
Air Intake Forced Draft Fan

®rr.. ®r.. .
Air Pre-heater Type of Air Preheaters . i Mudosd
“ A, y A a 4 » Recuperative type APH — PLATE Type mliunedn APH
-APH !‘IJ‘NQ‘IJﬂiﬂ!ﬂu1ﬂ'fl13~liﬂuﬂ!‘|’iﬂﬂﬂ1ﬂ hot flue gas filaew » Air and flue gas passage made by alternating plates " )
A QYo | v v . . ) . a2 eater Efficiency Vs Stack Temperature
29NN stack wwinlsnuemanFlumsw lvdidn Tl » Fairly common in fuel gas fired services

» Typically located at grade with ducting connected
fired heater ypically g g

, " , » Air leakage into flue gas is negligible o
-5z aNEMNUDA fired heater HazaniZanautomasnld

-5

-APH gﬂalf'fﬁh"hnu loop ¥®4 combustion air and flue gas

Heator Efficiency, %
B

1109910 pressure drop Tu loop i lvidouiia forced draft(FD)
and induced draft(ID) fan 19 3eTumsnaugumsenlng,

8OO 750 700 650 600 550 500 450 400 350

mM311aved Fuel Gas 1az ANNdulY Heater

Stack Temperature, F
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-fired heater 84 Hvinalvaimlus azilvisendam

WAINHINNAVY

\ &, a )\ \J Q‘ o YA s
-mmuwwmmwmwmgasm"lm EN‘VIﬂTiNﬂ1§1]i$°HEIﬂ

&amx CEnscAL

100-H1 feed fractionation Pre-heater

@ GLOBAL. CHENICAL

L]

e’s
O o
NN MUY =
-f0eN3InB100MMBtu/hr or higher duty heaters will justify —
APH —
=T
Or ®rr Or

430-H1 platformate splitter fired heater

430-E11 air pre heater
Use LP steam to pre
heat combustion air

Waste heat boiler of 2100-H1-H4 (platfortmer fired heater)

produce high pressure steam pressure 44 barg temp 400 °c

2200-V15 Waste heat steam boiler

Ore.
Forced draft fan (FD)

* wielflumaaseaznivpueimailFlumswlug

* msmvguihlee inlet vane w3euuu variable
speed drive (VSD)

@moﬁm cHErCHL

Induced draft fan (ID)

* lilunsian flue gas aanann fire heater

* isnfazsainnu stack

* iielfmruananusunely radiation section
TiTluau

* msauanviiiae inlet vane vwiauuu variable
speed drive (VSD)

@mmmrmw-

Induced draft fan (ID)
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Draft

A = \ w \J
-ne MmanfSeumaumanudusznnlumuazwen
d‘ U = U
NIZAVANNGIALINY
a aa 1w oW v
-PavIngamgifiuanmanumlfnnuvuiuves
upamelunazeuenve Fired Heater 3IA1A190H

A A Mqyo .
“peadelyin Magnehelic delta pressure gauge

@ GLOBA CHENICAL

2100-H1 feed fractionation fired heater

a GLOBAL. CHENICAL

-M391UA Draft Hesineaninluriviedlaun (inch of water),

Millimeters of water

\ \ YV o \ ISl v U \ U
- M381UM oA Draft fiodIdunuIndumanuay
USINMANANNG ¥ szAUNIIMsTa

-M3014M Draft Ninuweunavuldandanizveanladln vie
= n'; o 1 A a o 4 9}4’4 : |
AM35IvesfiIedna H3e nansaananm s lndntsiniy
aulszneu

AnuFTuS sz IMARUANNgIINsTAUhNa
-NANNGITTAVALINY ANUAUDIMATIAUNINY

A’ Q‘ é’ U a0
SHAANNFIUNHUYH ANNAUVDIDINANNIANA

®rz
11330 wazAIUAN Draft fludinanyiga

2 T

A a d'd U a < <A a !
‘nmnm‘nummﬂugmqﬂﬂu Heater HUNAD UINIVAIU
. L da R A
VUFAVYDY Radiant Section mwumi!ﬂaaﬂmumﬁe
v v . S 3| a o
MuVIV93a3IU Convection Zone uazgmqu%gﬂuﬁgﬂmﬂu

Draft iigaais lagaznruguanuaulfegyszana -

a GLOBA CHENICAL

Draft control
-Draft gnaIuRalaemsl#ns1vaves flue gas 99021 firebox
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» Stoichiometry’ Concept
CH, + 20, = CO, + 2H,0 + Heat

— 1 molecule of methane needs two molecules of
oxygen to complete combustion

— Stoichiometry is a theoretical term, where fuel and
oxidant mixing is considered “perfect”.

» Stoichiometric Concept and Excess Air

— Since mixing is not perfect, there is need for ‘extra’
oxidant (air) to complete combustion.

— This is called ‘excess’ air.

— Thus, 10% excess air means 10% air in addition to
stoichiometric (theoretical) air requirement.

— Combusted products shall then have some ‘left-over’
oxygen and is called “excess oxygen”

— Higher excess air (or higher excess oxygen) typically
helps combustion, but lowers heaters efficiency

Excess Oxygen
-np1f31avaa Oxygen luormantin uazlaildlFlumswn
Il

- ANUANWUSVDI Excess Oxygen /1 %Excess Air 813139
aldannsl

- u'%nm’v’;ﬁﬁgﬂﬁm%’umsﬁm‘smmaz!ﬁuﬁ’mdmﬁamnqu
YA mswnndiferusnad Flue Gas Tnavennan
Radiant Section 1W51231 Heater inniumaldnnaciufiaay

ny = \J a Y 1
"lll'J1%3!‘lJﬂZT'J‘Hul‘Yi1!%3!ﬂﬂﬂ]§ul1’iasllﬂ~iﬂ1ﬂ1ﬂ!‘lﬂg Heater




(64_,1 DB CHEMICAL

FIGURE

164 Location for mess

Measurement Point for
% Excess Orygen

uring excess oxygen.

@ ,—Se
Curves basad on 0 F aod
compctan for ot asaiicsl
rrprstires e 1

4+ F 05011

©0 £0* F - 09955
€0 F- 09085

* 0*F - 05665
%0°F. 09085

g 90 F - 00985

£ 100° F . 09865

L)

°

3

[

€ HIC = 0.11

< 20

B

8

S

8

4

a

10
)4
2 2=y 4
0, In Flue Gases, %
FIGURE 163 £

(‘SUL OB CHENICH

M3 16.3 1ag 16.4 DoNDI3anas excess air
vy aad
Adsu0nIsi

ypical Excess Air Values for

TABLE 163 Typical Excess Air Values for
Gas Bumers

Fuel Excews Alr

Type of Furnace Burner System Natural deaf 10-15%

Excess O2 analyzer Reformer control %O2 3-5%

& 6 7

Natural draft
Forced drafl

1520
1520
10-1%
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@u( OB CHENC

Heater Draft and Excess Air Control

VoA 2
ﬂ?uﬂ“ﬁ?ﬂiuﬂ]ﬁﬂ?ﬂﬂ‘NDraft i3]
-Stack damper

auN81UNMINIVAY Excess Oxygen AD

-burner air registers
A Ay o = =< A
AINNDINIUHNION ND

o = [ v ' v . .
- NuTU]A Shock tube (NDUIVT convective section)
astauiuawaniion (0.1 #11)

-Tiomemiaanalum s 1137# 16 Absolute combustion

Heater Draft and Excess Air Control

For natural draft

High O, and Close stack
high draft damper

Low O, and low Open stack
draft damper
High O, and Close burner
low draft registers
Low O, and Open burner
high draft registers

(&ut OB CHENIC

For Forced Draft or Balanced draft Heater

High O, and
high draft
Low O, and
low draft
High O, and
low draft

Low O, and
high draft

Close stack
damper
Open stack
damper
Close
combustion
air damper
Open
combustion
air damper

Close ID fan
damper

Open ID fan
damper

Close
combustion air
damper

Open
combustion air
damper

» Automatic air control should have “lead-lag” logic built
into control system

» Lead-lag firing control (or, cross-limiter) makes sure
there is never a fuel rich condition. When firing demand
rises, it allows air increase first. When demand falls, fuel
is reduced first.

* nsmuguemslunsenlwinsihuoy lead-lag

-Lead-lag firing control (cross limit) el

madaibinean: fuel rich in fire heater i

geamstiinSinamsenInd suezeugndlfiinlSinaeimaneu

uRiiledeamsaniBanainisirnlug Suarddldandamanay
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Safety for fired heater
Snuffing steam

* A9 medium pressure steam pressure 13.8 barg temp
240 °C Wiiloangamgiivedlvllunsdl fired heater
tube leak Mel¥ fire box 1A8Z3l MP steam line 191
/144 fire box

®rt

Snuffing steam 100-H1A

®rt

Snuffing steam 200-H1-H4

Sight door
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Sight door
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Fuel gas Knock Out drum

o yhutihitlaaiuladlud liquid Aalddu fuel gas uda
vinllu fire heater

* isnAazdinuiszamndlmilums drain ensnanas
# line drain shuansuas fuel gas KO drum e
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The Consortium of SKEC and GSE&C

Job. No. 05096D

UTILITIES
PILOTS:
FLAME FRONT

GENERATOR:

ELECTRICAL:

PURGE:

STEAM:

Section 2 - Design Specifications

Section 2 — Design Specifications

85.000 Btu/hr of fuel gas @ 30 psig for each pilot (continuous)

150,000 Btu/hr of fuel gas at 15 psig, 1500
SCFH of compressed air at 15 psig (intermittent during ignition

of pilot only)

220 volt, 50 cycle, | phase for spark ignitor and the ignition
transformer and other instruments; 380 volt, 50 cycle, 3 phase

for the motors.

Purge gas can be any gas that does not go to dew point at purge
conditions and does not contain oxygen. Recommended purge

volume 695 SCFH.

Upper

49,000 kg/hr

8.5 barg at the tip

Center

PROCESS SPECIFICATIONS

3,200 kg/hr | ¢

85bargatthetip

Maximum
Design
Flowrate (kg/hr) 1.539.439
Available Pressure (barg) 0.518
Molecular Weight 102.8-200
Lower Heating Valve (MJ/kg) 42.348
Temperature (°C) 242-350

PO # 19869D-SK-LI-ME-4470

Page 1 of 1

Callidus Technologies F-060472
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% Calculated
Relief St r
3o GPF refief . hack o Built up
Description toad (k) v;l:: Relief vaive Type P;::I)le P Bressure
2150-PSV-3B Spare BT10 Pilot 12.5 1.587 127
Total {Unit 2150} 68524
Unit 2380: No.2_Tetoray Unit
Strippar OVHD Line 166.500
2380-PSV-3A Operate 10 Pilol g 427 17.04
2380-PSV-3E Operate 10 Piiot 8.4 427 17.9
2380-PSV-3C Spare 10 __Pilot 8 427 17.04
2380-PSV-30 (New) Operate ME Pilot 84 282 1596
Chill Gas 3,750
1 2380-PSV-EA Operal 1.457 19.47
i PS5V " Spare. 1.457 19.47
Total (Unit 2380} 170,250 R, 3
Unil 2440: Aromalics Frac. Unit
—_ Toluene Column 134.749 o |
440-FSV-TA Operate i0 Pilot 35 257 | 3601
440-PSV-1B Operate Ti0 Filot 368 | 1267 | 348
__ZM0-PSV-IC | Operate 10 Pilot 368 257 343
430-PSV-1D Spare T10 Filot 35 267 33,48
440-BSV-1E Cperate ERE __Pilot 3.68 232 348
440-PSV-1F Operate 8710 Pilot 3.68 247 3.89
Xylene Column 387.000
440-BSV-2A Operate EB10 Pilat 10 467 1463
240-F5V-28 Operale 8B10 | e ¢ 467 13.86
440-PSV-2C Operate 8810 Pilot 105 467 13.97
440-PSV2D Operale 8810 ot 105 4587 13.98
2440-PSV-ZE Spare 8810 Pilat 10 457 1463
2440-PSV-2F Operate 6RE Pilat 105 1215 11.57
Heav, ics Column 54,012 - i
___2440-PSV-111A Cperate BRE _Pilgt 4 507 40.03
430-FEV-1118 Operate 6RE Pilot [¥] 587 37.76
440-PSV-1118 Spare 6Ra Pilat 4 587 40.03
New Xylene Column No.2 340,122
Z440-FSV-102A Operate 811 Pilot 10 84T 1851
L2490PSV1028 | Opemte | 8TI0 | @ Piel ] 105 807 1813
2440-PSV-102C Operate 871 Pilat w5 | 1867 | 1779
2340-PSV-102D Spare 871 Pilot 10 847 1851
| Total (Unit 2440} 915,883
New Unit: Light Naph Hydro.
L SRS P
1 Stripper NIA MNA NiA A NiA
Total GPF Flare Load (kgih) 1,588,631

From Table 6, the relief valve back pressure is not greater than 60% of set pressure for all
Pilot type. For the Bellows type, the back pressure is not greater than 30% of set pressure.
The refief valve back pressure is not greater than the criteria, so there is no limitation to the
relief valve capacity. Thus, the existing Flare header system is adequate for Project 2 with
FFU Revamp GPF scenario.
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5

EXISTING FLARE SYSTEM VERIFICATION

The existing flare package, 2915-ME1 and its accessonies including Flare KO Drum, 2915-
V1 are to be verified against the updated GPF flare model results. In additional, the radiation
intensity due to flaring of Project 2 with FFU Revamp GPF relief load is to be reviewed as
well. Following information are used to verify the flare system.

ST ER (M VWHEELER

21248-8110-PD-0001
REV F1
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5.2 Flare Radiation Intensity

As it is the incremental GPF flare relief load from ORIGINAL design due to FFU revamp, the
radiation intensity during flaring is evaluated. As per flare system ORIGINAL design basis
(Attachment 7), flare stack has been designed base on the radiation criteria as shown in
Table 9.

Table 7: Existing flare verification basis data. " P
Project 2 wilh FFU Revamp
Flow rate (kgir) 1,588 831
Temperature ("C) 24221
Flare fip pressure (bara) 1.528
Flare KO pressure (barg) oaro
Molecular Weight. M.W. 10617
| Compressiviity, 2 1 0.98
Vapar density (kg/m?) 386
Liguid density (kg/m®) 705 ™
Lower Heating vaive, (MJkg) 42348

Note : (1) Assumed Unchangsd from ORIGINAL dosign spec.

5.1 Existing Flare tip verification

The existing flare package, 2915-ME1 has been assessed and reviewed against the above
flare load and fluid properties.

Existing flare package information:

Tag No. 1 2915-ME1

Fiare type : Demountable derrick support flare stack
Stack height : 152.4 m (500it)

Tip diameler : 60 inches

Smokeless requirement . up to 5% of design flaring capacity

The flare tip has been preliminarily evaluated by FW, which results are shown as following.

_Table 8: Flare tip prefiminary nent results by Foster Wheeler
Project 2 wilth FFU Revamp
Tip velocity, (m/s) 96.4
Prossure drop, (Bar) e 0.5150
Mach number 0.476
j‘h‘;':; ption for 53.868

Nate: (1) Assume tip operating pressure fs 1.528 bara.

The MP steam consumption for smokeless operation is estimated by proportional variation
on flaring capacity. As above steam consumption, the supply piping and controls valves
adequacy have been performed and found that they are sufficient to be operated at Project 2
with FFU Revamp case.

Table 9: Radiation Criteria
Eammeters
Heat of combustion 423 Milkg
Emissivity 015
Wind Speed s mis
Humidity 85 %
Tip Diameter B0 Inches
sterile radius as per AP 521 5 A kil
Radiation Leval: o Classification:
4,73 KW 1 Emergancy actions lasting several minutes

HOTES:
1. Solar radiation is already inciided.

Flare radiation intensity was evaluated as shown in Table 10.

Tabie 10: Flare radiation i ity evaluation results.
Scanario Mitigatad Flare load (kgh) | | % "’ﬂ‘ﬁm gty
Project 2 Project 7
Project 1 with FFU | Project 1 | with FFU
Revamp Revamp

Goneral Power Failure | 1,234,366 | 1588631 | <3.158 338 ™

Medium Voltage Power Faifure 855,204 1.433.822 <3.158 <3.155

The Largest Single Rebef | 16224317 | 1,289,000 35 <3155

NOTES:
1. Exclude solar radiation of 1 kWim’.

2. The calculaled radiation intensity plus solar radiation of 1 KW/m® does not exceed 4.73 KWim?, which
emergency action lasling several minutes is possible, refer lo APl 521, Table 12

3, Load with no HIPS applied.

The flare radiation intensity has been re-visited for Project 2 with FFU Revamp GPF flare
ioad. The radiation intensity is estimated using empirical equation by Hajek and Ludwig and
graphical method according to API 521 8™ edition page 107-112. The results shows that at
Project 2 with FFU Revamp GPF flaring load, the calculated flaring radiation intensity (3.36
KW/m?) does not exceed the upper criteria of 4.73 kWim? (including solar radiation), which is
allowed for emergency action lasting 2-3 minutes without shielding but with appropriate
clothing.
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5.3 Existing Flare KO Drum Adegquacy Check

The Flare Knock-Out drum, 2815-V1 sizing is verfied against the FFU revamp relief load.
Existing drum dimension as per general arrangement (Attachment 8) are summarized as
follows.

Existing flare KO drum information:

Tag no 1 2915-V1

Diameter :6.0m

Tan/Tan Length :1B.7m

Intet nozzle size : 60 inches

Outlet : 80 inches

Vapor inlet nozzle to outlet nozzle length S1B.1m

As per ORIGINAL design basis (Attachment 7), the flare KO drum shall capable to separate
liquid droplets greater than 600 micrans ™ of condensate liguid from flare gas. The drum
shall hald up liquid for 30 minutes ™ for the maximum liquid release before being pumped
out to the slop system.

Nete: Refer to AP 521 regarding to flare knockoul! drum sizing guidance and guidance of droplat size and liguid
loading lar fare burmers, page 135-137.

Project 2 with FFU Revamp:

The adequacy check results shows that the minimum required separation length is 12.9 m,
which is less than vapor nozzie to nozzle length. In case of the relief load contains 20%
weight of liquid, the maximum liquid level in the drum could be 51% of drum diameter, which
is acceptable as PW standard allows maximum liquid level up to 80% of drum diameter.

Therefore, it could be concluded that the existing drum is adequately sized for Project 2 with
FFU Revamp GPF relief load.

6. CONCLUSION AND SUGGESTION

According to the study, the estimated Project 2 with FFU Revamp GPF flare load is greater
than ORIGINAL flare design capacity, the effect of Project 2 with FFU Revamp in term of
GPF flare load are studied and resulls are summarized as follows.

Table-11. Project 1 and Project 2 with FFLI Revamp relief load analysis results

B ISATER MYHEELER
: @ 21248-8110-PD-0001

REV F1
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NOTES:

1. On the Xylene Column, there are < Bottom Pumps (3 operating. 1 stand by} that transfer bottom liquid to Fired
Healer. Two pumps are connected to one bus, and the olher two pumps are connecled to another bus. When
one bus of MV Subsiation [ fails, only two Boltom Pumps are operated. The Parial Power Failure (PPF) case
specified in refiel load summary for Xylene Column is that Reflux Pumps siop but three Battom Pumps are still
operating. Howaver, when Substation D fails, two Xylene Column Bottom Pumps are siill running. Therefore,
relief load for the Xyiene Column as given in UOP Preliminary refief icad summary is reduced by 2/2 (to be
1,081,821 kgfhr) in order to reflect the Single Line Diagram ie., 2 bus. 2 pumps per bos, and one bus fails.

Two HIPS on Xylene Column Fired Heater Reboilers, and one HIPS fails is assumed, The PPF contingency is
nal the same as GPF, refief load for Xylene Column PPF is Reflux Pumps step and Column Botiom Pemps ane
still running (nol the residual heat from Fired Healer as GPF), Therefore, HIPS on Xylene Column OVHD can
take credit during PPF. which can reduce by 50% of MV Substation D failure relie! load (to be 540,810 kghr),

Flare tip and stack preliminary assessment has been done for Project 2 with FFU Revamp,
the results shows that the existing flare and facilities are sufficient to be well operated under
Project 2 with FFU Revamp conditions.

The radiation intensity during flaring of Project 2 with FFU Revamp GPF relief load are under
the limit of emergency action radiation level,

The existing flare KO drum is adequately sized for Project 2 with FFU Revamp GPF relief
load, no modification reguired.

The study result of Project 2 relief load (based on the seiected governing case) was done
and the relief valve modifications as per Project 2 (APPLE project) shall be followed.

The relief valve size calculation based on Project 2 relief load was performed to check the
adequacy of the existing relief valves. There are 64 relief valves for which the relief load has
increased from original design and Project 1. Those relief valves have been rerated on the
increased relief loads due to Project 2 requirements. Calculations were performed for the
refief valves where the Case 1 relief load is greater than rated capacity of the installed relief
valve, From Project 2 relief loads, the preliminary required orifice area for the existing relief
valves are shown in the following table,

Table 12: Exisling relief valves adequacy check results for Project2

Project I Scenarios Relief Load Remark
| o (kghr} |
Project 1: | General Power Failure 1,234,366 | (Miligated load)
| Medium Veltage {Sub D) power 859,204 (Mitigated Ioad, loss reflux of Toluene Column and
| failure Xylene Column)
Single relief load (Xylene 1,622,431 (Unmitigated load, HIPS is applied, the relief load
| column PPF) will be lowered to 540,810 kg/hr, which is less than
| ORIGINAL flare design capacity) "’
Project 2 ‘ General Power Failure 1,588,631 | (Mitigated load)
with FFU - "Medium Voltage (Sub D) power 1,433,822 | (Mitigated load, loss reflux of Toluene, Xylene, and
Revamp: | tiure Xylene Column No.2)
! Single relief load (Xylene 1,289,000 | (Unmitigated load, HIPS is applied this will be lower)
| column PPF)

. . o T psv Orfice area (cm’)
FavRrning iscivne =
1ag na, Case n Exfsting feq. for Resulls
{installed) | Project 2
Z100-PSV-1ABIT GPF Feane 570,06 63544 | Addilional area required i 63,36 cm2
Depantanizar Bx2 Rellef valve modification is under another
Cobumn project scope.
2100-PSV-EABIC PPE Flae 33548 51786 Additienal ama required {= 182 38 cm2
Naphina Spltier Txz Refiefvalve medification is under another
Column pct scope.
2100-PSV-6AB PBE Flare 10322 12026 | Additional atea roquined is 17.04 cm
Debutanizer - i Relicf valve modification is under ancther
Column projacthcepa.
| Z20PSVAAS | Blocked Flare 506 6.10 Additonal area required is 1.04 cm2
| Third Stagn KO Ouitlet " Reliof valve modification is undar another
! L = project scope. o
| EOOPSV-10AE | GRF Flan T1.28 Bé.40 Additionad arca requined is 13,11 cm2
Debutarazer . =
Pt ] -~ "L" atifice PEV 1o be instalied
I20-FPEV-INE 1 GPF Flare 103,22 192,43 | Additional area required fs 82.21 cm2
Deheptanizer e Fa s -
| column R F H arifice PSV 10 be insalied
ZIB0FEV-ZAE Condonser Flara nz 2898 Aoditional ares required 8 675 em2
—] DutyLest
i ) i *J" cifice PSV to be insialied
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Equipment
N-2945-P-054-B-M
N-2945-PLC-ME510
N-2945-PLC-ME510
N-2945-PLC-ME510
N-2945-PSV-311
N-2945-PSV-312
N-2945-PSV-324
N-2945-PSV-325
N-2945-FA-029-A
N-2945-FA-029-B
N-2945-FA-101
N-2945-C-001
N-2945-PLC-ME510
N-2945-P-054-A
N-2945-P-054-B
N-2945-PSV-313
N-2945-P-054-A
N-2945-P-054-B
N-2900-FD-211
N-2900-FD-212
N-2900-GD-232
N-2900-GD-233
N-2945-P-054-A
N-2945-P-054-B
N-2945-PLC-ME510
N-2945-PSV-314
N-2945-P-054-A
N-2945-P-054-B
N-2945-PLC-ME510
N-2945-PSV-315
N-2945-PLC-ME510
N-2945-P-022-A
N-2945-P-022-B
N-2945-P-053-A
N-2945-P-053-B
N-2945-C-001-M
N-2945-EA-001-A-M
N-2945-EA-001-B-M

Description

MOTOR OF VRU VACUUM PUMP

VRU PLC Control System GC5

VRU PLC Control System GC5

VRU PLC Control System GC5

VRU VENT GAS HEADER (V2945470)
VRU VENT GAS HEADER (V2945471)
SWN ABSORBENT FROM VRU PACKAGE
SWN ABSORBENT TO VRU PACKAGE

FLAME ARRESTER OF VRU MAIN HEADER
FLAME ARRESTER OF VRU MAIN HEADER

FLAME ARRESTER ON VRU VENT
VRU EXHAUST FAN

VRU PLC Control System GC5

VRU VACUUM PUMPS

VRU VACUUM PUMPS

VRU VENT GAS HEADER (V2945472)
VRU VACUUM PUMPS

VRU VACUUM PUMPS

FLAME DETECTOR AT VRU (2945-ME15)
FLAME DETECTOR AT VRU (2945-ME15)
GAS DETECTOR AT VRU (2945-ME15)
GAS DETECTOR AT VRU (2945-ME15)
VRU VACUUM PUMPS

VRU VACUUM PUMPS

VRU PLC Control System GC5

VRU VENT GAS HEADER (V2945473)
VRU VACUUM PUMPS

VRU VACUUM PUMPS

VRU PLC Control System GC5

VRU VENT GAS HEADER (V2945474)
VRU PLC Control System GC5

VRU ABSORBENT SUPPLY PUMPS
VRU ABSORBENT SUPPLY PUMPS
VRU ABSORBENT RETURN PUMPS
VRU ABSORBENT RETURN PUMPS
MOTOR OF VRU EXHAUST FAN
MOTOR OF VRU LUBE OIL COOLER
MOTOR OF VRU LUBE OIL COOLER

GC 5 VRU PM PLAN Y2022
Order Maintltem text

600212423 Motor 380 V and LV SWGR Inspection 2Y
301282644 |Patrol Inspection 1M

301291649 Online maintenance 1Y

301291874 |Patrol Inspection 1M
600221025|4Y-PSV CALIBRATION AND TEST
600221423 4Y-PSV CALIBRATION AND TEST
600229570 |4Y-PSV CALIBRATION AND TEST
600229571 4Y-PSV CALIBRATION AND TEST
301304436 |CLEAN FLAME ARRESTER 6M
301304986 CLEAN FLAME ARRESTER 6M
301304987 |CLEAN FLAME ARRESTER 6M
301305080 INSPECT COUPLING AND GREASE UP 6M
301305111 Patrol Inspection 1M

301304967 REPLACE FLEXIBLE RUBBER JOINT 2Y
301304660 |REPLACE FLEXIBLE RUBBER JOINT 2Y
600228208 4Y-PSV CALIBRATION AND TEST
301316663 CHANGE LUBE OIL 3M

301316859 |CHANGE LUBE OIL 3M

301316654 Flame detector test action/Inspection 4M
301316866 Flame detector test action/Inspection 4M
301317213 |Gas detector calibration 4M

301316970 Gas detector calibration 4M

301317098 |Inspection pump coupling 3M
301316942 |Inspection pump coupling 3M
301317330|Patrol Inspection 1M

600226327 |PSV CALIBRATION AND TEST

301316927 |Re-tightening bolts support 3M
301317097 |Re-tightening bolts support 3M
301325902 |Patrol Inspection 1M
600232080|4Y-PSV CALIBRATION AND TEST
301335616 |Patrol Inspection 1M

301335295 |CHANGE OIL AT BEARING BRACKET 1Y
301335587 |CHANGE OIL AT BEARING BRACKET 1Y
301335105 |CHANGE OIL AT BEARING BRACKET 1Y
301335296 |CHANGE OIL AT BEARING BRACKET 1Y
301297789 |Motor 380 V Regrease 6M
301298275|Motor 380 V Regrease 6M

301297193 |Motor 380 V Regrease 6M

N-2945-P-022-A-M
N-2945-P-022-B-M
N-2945-P-053-A-M
N-2945-P-053-B-M

MOTOR OF VRU ABSORBENT SUPPLY PUMP
MOTOR OF VRU ABSORBENT SUPPLY PUMP
MOTOR OF VRU ABSORBENT RETURN PUMP
MOTOR OF VRU ABSORBENT RETURN PUMP

301298171 Motor 380 V Regrease 6M
301298269 |Motor 380 V Regrease 6M
301297191 Motor 380 V Regrease 6M

N-2945-P-054-A-M
N-2945-P-054-B-M
N-2945-PLC-ME510
N-2945-P-054-A
N-2945-P-054-B
N-2945-PSV-316
N-2945-PSV-319
N-2945-P-054-A
N-2945-P-054-B
N-2945-P-054-A
N-2945-P-054-B
N-2945-PLC-ME510
N-2945-PSV-311
N-2945-PSV-312
N-2945-PSV-313
N-2900-FD-211
N-2900-FD-212
N-2900-GD-232
N-2900-GD-233
N-2945-PCV-101
N-2945-PCV-570
N-2945-PLC-ME510
N-2945-C-001

MOTOR OF VRU VACUUM PUMP
MOTOR OF VRU VACUUM PUMP

VRU PLC Control System GC5

VRU VACUUM PUMPS

VRU VACUUM PUMPS

VRU VENT GAS HEADER (V2945475)
VRU VENT GAS HEADER (V2945478)
VRU VACUUM PUMPS

VRU VACUUM PUMPS

VRU VACUUM PUMPS

VRU VACUUM PUMPS

VRU PLC Control System GC5

VRU VENT GAS HEADER (V2945470)
VRU VENT GAS HEADER (V2945471)
VRU VENT GAS HEADER (V2945472)
FLAME DETECTOR AT VRU (2945-ME15)
FLAME DETECTOR AT VRU (2945-ME15)
GAS DETECTOR AT VRU (2945-ME15)
GAS DETECTOR AT VRU (2945-ME15)

PRESSURE CONTROL VALVE N2 SUPPLY TO VRU

RECOVERED N2 FROM VRU
VRU PLC Control System GC5
VRU EXHAUST FAN

301296770|Motor 380 V Regrease 6M

301297731 Motor 380 V Regrease 6M
301298175|Motor 380 V Regrease 6M

301346148 |Patrol Inspection 1M

301345413 CHANGE LUBE OIL 3M

301345697 | CHANGE LUBE OIL 3M

600241016 4Y-PSV CALIBRATION AND TEST
600241116 |4Y-PSV CALIBRATION AND TEST
301345925 |Inspection pump coupling 3M
301345791 |Inspection pump coupling 3M
301345721 |Re-tightening bolts support 3M
301345924 | Re-tightening bolts support 3M
301359047 |Patrol Inspection 1M

600246128 4Y-PSV CALIBRATION AND TEST
600246547 4Y-PSV CALIBRATION AND TEST
600248182 4Y-PSV CALIBRATION AND TEST
301358416 Flame detector test action/Inspection 4M
301358797 Flame detector test action/Inspection 4M
301358985 | Gas detector calibration 4M

301358860 Gas detector calibration 4M

600218796 | Visual inspection 1Y

600218972 |Visual inspection 1Y

301371499 |Patrol Inspection 1M

301371492 INSPECT COUPLING AND GREASE UP 6M
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Equipment
N-2945-FA-029-A
N-2945-FA-029-B
N-2945-FA-101
N-2945-PLC-ME510
N-2945-STR-108
N-2945-P-054-A
N-2945-P-054-B
N-2945-P-054-A
N-2945-P-054-B
N-2945-P-054-A
N-2945-P-054-B
N-2945-PLC-ME510
N-2945-PLC-ME510
N-2945-PT-110
N-2900-FD-211
N-2900-FD-212
N-2900-GD-232
N-2900-GD-233
N-2945-C-001-M
N-2945-EA-001-A-M
N-2945-EA-001-B-M
N-2945-P-022-A-M
N-2945-P-022-B-M
N-2945-P-053-A-M
N-2945-P-053-B-M
N-2945-P-054-A-M
N-2945-P-054-B-M

GC5 VRU PM PLAN Y2022

Description

FLAME ARRESTER OF VRU MAIN HEADER
FLAME ARRESTER OF VRU MAIN HEADER
FLAME ARRESTER ON VRU VENT

VRU PLC Control System GC5

FILTER ON VRU VENT

VRU VACUUM PUMPS

VRU VACUUM PUMPS

VRU VACUUM PUMPS

VRU VACUUM PUMPS

VRU VACUUM PUMPS

VRU VACUUM PUMPS

VRU PLC Control System GC5

VRU PLC Control System GC5

PT INSTRUMENT AIR SUPPLY TO VRU
FLAME DETECTOR AT VRU (2945-ME15)
FLAME DETECTOR AT VRU (2945-ME15)
GAS DETECTOR AT VRU (2945-ME15)

GAS DETECTOR AT VRU (2945-ME15)
MOTOR OF VRU EXHAUST FAN

MOTOR OF VRU LUBE OIL COOLER

MOTOR OF VRU LUBE OIL COOLER

MOTOR OF VRU ABSORBENT SUPPLY PUMP
MOTOR OF VRU ABSORBENT SUPPLY PUMP
MOTOR OF VRU ABSORBENT RETURN PUMP
MOTOR OF VRU ABSORBENT RETURN PUMP
MOTOR OF VRU VACUUM PUMP

MOTOR OF VRU VACUUM PUMP

Order Maintltem text

301371429 CLEAN FLAME ARRESTER 6M
301371470 CLEAN FLAME ARRESTER 6M
301371471 CLEAN FLAME ARRESTER 6M
301371500 |Patrol Inspection 1M
301371426 CLEAN STRAINER 1Y
301371422 CHANGE LUBE OIL 3M
301371435 CHANGE LUBE OIL 3M
301371460 |Inspection pump coupling 3M
301371445 Inspection pump coupling 3M
301371444 |Re-tightening bolts support 3M
301371459 Re-tightening bolts support 3M
301371501 |Patrol Inspection 1M
301371502 Patrol Inspection 1M
301298562 Calibration 2Y

301371421 Flame detector test action/Inspection 4M
301371441 Flame detector test action/Inspection 4M
301371473 |Gas detector calibration 4M
301371449 Gas detector calibration 4M
301297790|Motor 380 V Regrease 6M
301298276 |Motor 380 V Regrease 6M
301297194 Motor 380 V Regrease 6M
301298172 |Motor 380 V Regrease 6M
301298270|Motor 380 V Regrease 6M
301297192 |Motor 380 V Regrease 6M
301296771 Motor 380 V Regrease 6M
301297732 |Motor 380 V Regrease 6M
301298176 |Motor 380 V Regrease 6M
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OGT W-(U-CM-OP)-ATF2-014: VRU OCGTC .. W-(U-CM-OP)-ATF2-014: VRU
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2. YU 3. winfisazanuSvRiareu

; v ; .
el utuaeumsranutazavaey dmsufunio Vapor Recovery Unit (VRU) 4 Field operator

g = . =~ A A 2 ea
ATOUAQUNINTA Normal Operation HALNTAUTEVUD VRU Shutdown mEJ"l,uwumJ;]mmu GC5(ATF2) g o o
1. INUAIDENNAINMKUA

. p
2. Yanazdlanduiiesesfumsmauninsdilnauaznidinmiuues VRU
3. A399@0ULAL Drain lalasmsueuluusay Sub headers VOIHAAS N
4. @37980U VOCs 11ag Benzene AUAIUUYDY VRU package
5. asaouuazud ludioiia Alarm Houluszuy VRU Tagviaudmziinnin Panel
Panel man
1. M3isudUMS Start up 4a¢ Shut down 511 VRU
2. ithFunauagnIunuszUm SWN (Sweet Naphtha) 11/ds VRU
v
3. thdunammnniiwesnavualu VRU
v 4 A A A ° 9y
4. asyvaovuazud luiioiia Alarmidouluszuy VRU WS SWN Taesiiviini
U32@ U Field operator 119AT9AOUTLUU
Shift Supervisor
Y o ° 19 1A wa .
1. “lwmuu:mun@ﬂ;]umm panel man L@g field operation.

2. ®00 Maintenance job N3@ VRU shutdown W‘gﬂﬁﬂtfg‘ﬂ1
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5. eazPeam ALY

51 msdfiRanunouisuAuaieaniwsn (nitial Startup)
52 maUfranuamn@ (Normal Operation)
Precaution

o o o 9 a A ooy an ya
MINMNIUNVAITANDUATIY maiw@ima:mﬂﬂmmnumayaﬁlizml'lﬂ‘ﬂ SDS NN

YOIUITEN ( http:/intranet.pttgc.corp/sites/sds3/sitepages/list.aspx#/home )
1. ademsnaa/mniugu
II. Precaution
1. Incident fiinuiiia
2. Noncompliance “ﬁ!,ﬂmﬁﬂ
llI.%uﬂﬂumiﬂf]ﬁﬁﬂu
Swazden
o %I‘]Jvlﬂulﬁiﬂiﬂ"lgﬂﬂu"iﬂﬂ vent Gluuﬁiﬁ%ﬁﬂ”ﬂ'ﬂﬂ PTTGC5(ATF2) lesﬁlﬂ‘ﬁﬂlbﬂ VRU
®  Vent from Tank Farm RIL -> 18"-V2945469-A1A1-NI -> VRU package
® Treated Gas (Recovered N2) -> 8"-V2945468-A1A1-NI -> 2945-TK50A/B/C
Aouity Start up 1WAz IAOUR
® Valve lubes oil vacuum pump 1la
® Heat tracing of pump in service
® 137 status A2 1AFYF alarms
5.2.1 SWN form 2945-TK62 to 2945-TK64A/B
1. Receive SWN (Sweet Naphtha) form 2945-TK62 to 945-TK64A or 945-TK64B for
Recovery hydrocarbon vapor at VRU volume 100 m3 or 85 ton
2. M3 Setting Level on DCS (transfer SWN to 2945TK64A/B) AT A AN

19

WU0IMR §1N7150 start VRU 59131908189 receive SWN 18 Taoduiiunisuag

asaeumutoda’ly
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e W-(U-CM-OP)-ATF2-014: VRU
A (WmFu)

2945-TK64A/B (Eﬁ Sweet Naphtha Absorbent)

Filling mode VRU mode
(MAX) (MIN)
2945-TK64A 2945-TK64B 2945-TK64A 2945-TK64B

(2945-LT541) | (2945-LT543) | (2945-LT541) | (2945-LT543)

mm | %level | mm | %level [ mm | %level [ mm | %level

Control target 4,124 | 58.09 | 4,655 | 65.57 | 1,599 | 22.51 1,599 22.51

Control guideline 4368 | 61.52 | 4766 | 67.13 | 1,588 | 22.36 1,588 22.36

Operating window 5,100 | 71.83 | 5,100 | 71.83 | 1,500 | 21.13 1,500 21.13

11.

A9UIIMS start VRU 1% Field operator 73900V 9 sub header 1aZMINg drain liquid
hydrocarbon 1/"?& nua TaouiinA1asalu Table2: Total volume of drainage liquid
hydrocarbon at Sub-header

AoUINS start VRU 19 pancl 157915 alarm 1182 status Y94 VRU fi VRU screen
(HMI) Aker %50 DCS

11713 Start VRU 31098 VRU screen (HMI) Aker Lagi1n15188n Tank SWN 2945-
TK64A/B 91030 DCS

Lﬁﬂ run SW absorbent supply lu loop Y94 TK64A/B 1a¥ absorbent return 2945-V63
TABAY3 circulating run 15unae819vd00 1 3. 1ileq Status ¥o4 VRU Aowidlady
vapors

msiaa valves ﬁ vapors line main header Y94 VRU

wdanmiuiuila valve ia sub header to VRU system LAZATIVAOL valves VDA tail
pipe wintlaog 1iflauiodh VRU

‘ﬁ‘ venting valve 3/4 ” Y01 inlet valve PCV570 of recovered nitrogen from VRU line (8-
V2945468-A1A1-ND) 11#1110130390FAA1 oxygen content Aou1TlA valve Tagal
oxygen content wdeatiosni 9.5% (Safety Concern)

17/@ butterfly valves (venting valve 3/4”) of inlet and outlet PCV-570 for recovered
nitrogen 910 VRU to Full Range Condensate tanks, 2945-TK50A/B/C

1849910 start-up VRU,

Y
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158% W% Tnavea iniinea
. W-(U-CM-OP)-ATF2-014: VRU
e (umru)

®  Panel man monitor VOC and Benzene content ﬁ HMI (Aker solutions) ttag DCS Tag
Panel 929917UNNAT Flow Absorbent inlet, Pressure in let, Pressure vacuum obtained,
Temp Y93 Bed (991)11‘151@), Flow lube oil vacuum pump 2945-P54A/B (Table 1: Log
sheet Panel)

®  Ficld Operator 752993178 VRU skid 311 n@ w5 0 13iuaz 99 log sheet VRU

system nazamindinaaalu Table3: VOC and Benzene Recording table

5.2.2 SWN absorbent returns from 2945-TK64A/B

1.

Operator 11019 line up N1U 37-PL2945281- A1A1-NI SWN absorbent to 2945-
TK50A/B/C wawﬁnmi"u switching destination on DCS
Operator 1#11n151890 tank of SWN refurn on DCS (2945-TK64A/B to 2945-TK50A or
2945-TK50B or 2945-TK50C)
Operator move SWN 91f) 2945-TK64A/B 169 Tank FRC tank (2945-TK50A, 2945-
TK50B or 2945-TK50C) until low level

®  Field operator Fudi line up uazila gate valve Gousesniela

®  Panel man ¥1111511a MOV (2945-MOV501, 2945-MOV-503 or 2945-MOV505)

194 FRC tank 1911115 move SWN

v o Y =< Y
UBNITV HAL VOINIIT N

Maximum allowance RVP in SWN Absorbent tank (2945-TK64A/B) is 2.3 psi.

1 SWN 119 SWN Absorbent tank (2945-TK64A/B) 3ifi1 RVP M1AN31 2.3 psi A3
161583 transfer SWN absorbent to FRC tanks (2945-TK50A/B/C)

SWN absorbent 911 VRU mmmdanﬁmi’fﬂﬁ’ 5 tank ﬁﬁ] SWN Absorbent tank (2945-
TK64A/B) or FRC tanks (2945-TK50A, 2945-TK50B or 2945-TK50C)

DCS ¢ lifgau 1% function 11411551 SWN absorbent 910 2945-TK64A/B (VRU
unit) 1164 2045-TK-50A/B/C 1§} tank 11 8¢3131901551 Filling mode Y83 FRC
910 TTT 150 Refinery 3o Empty mode to process plant

@11150 move SWN 910 2945-TK64A/B 11/63 Tank FRC (2945-TK50A,2945-TK50B
W30 2945-TK50C) Tag'l1ideq shutdown VRU

Maximum allow transferring SWN absorbent from 2945-TK64A/B to 2945-TK50A/B/C

is 33 m3/tank or 25 ton/tank
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Asa

155 #7A Tnavoea nlinea
® . W-(U-CM-OP)-ATF2-014: VRU
A (WmFu)

523 %anMIMNUYeY VRU
o il o o
VRU D Vapor Recovery Unit 1iluviidevindumslalasaifueu  vapor recovery
wnit Y52NOUAIE 2 ATLTVIUNIT D NTZVIUNITQAFY (Adsorption) NTLUIUNIF

(Regeneration)
x g ) '
‘Tﬁllﬂﬂlﬂu 2 YUADUYDY ) ﬁ'ﬂ VUIUNIT Adsorption HALVUIUNTT Desorption

5.23.1 AIZUIUMIYAYY (Adsorption)
(39INYVINNIT adsorption AD vapor NYNFINIATNNG main header vz Trar1u

. 2
MANeFl drip tee ARAIDY

CAViR JCTVIRE S CHEIA )

ry

a Asa

i Wit Tnavea nilnea
® L W-(U-CM-OP)-ATF2-014: VRU
N9 (WHI1FU)

Drip tee i ﬁ ADYANAI moisture 130 WIN liquid “7;6 19 carry over U1 i hydrocarbon vapor
inlet line H30019317D recycle line 91067 absorber column 108 ¢ moisture 1138 WIN liquid ‘V%,'Q 2 line
92115908 &9z AU drip tee wé’amm‘i’umgﬂdﬂﬂﬁ activated carbon L‘ﬁeﬁwmmﬂeﬁ'uﬁ
activated carbon bed

Activated carbon bed 1i 3 vessel Tt adsorption ﬂ% 30¢ 2 vessel LAY regeneration ﬂ%mz 1 vessel

Ao adsorption gnaz 12 U1A @21 regeneration gnaz 6 W1 197U switch aauin 1) onidu aeu start

o v . a o o oy . A
WMHUA 1 bed T adsorption (W83 6 UIN AUATTNAIDINATUANU

00U uii 2945-V6A 2945-V6B 2945-V6C

Ist 0-6 adsorption adsorption regeneration

2nd, 3rd,... Xxx | 0-6 regeneration adsorption adsorption
7-12 adsorption regeneration adsorption
13-18 adsorption adsorption regeneration

» © da oo
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Hydrocarbon vapor inlet feed a7 InajiluTuTasmuilszuia 98 % Tasdd hydrocarbon 9zgnga

o ' A a . & & A A A o A a = .
FUDYVUNUND activated carbon FINUWIUIILLTUDUAIUNDLIAY 12 UIN 52U VRU N auto-switch vl'ﬂ
A o g

§ L ) 3 § . { 2 .
14 bed A9 regeneration @39 TAvf activated carbon bed 1119215 UdUAIRILITIGNTZVIUNS

regeneration
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5.2.3.2  N3¥UIUNIT Regeneration (Desorption + Absorption)

) " 2 '
NITUVIUNIT Regeneration utilu 2 Tunougee

I,Ai‘llﬂ‘lﬂ Desorption 7914 vacuum pump aanuAUN181u bed Lﬁlﬁl activated carbon
bed gAann1uAUN181U vessel aa1d7 @2 hydrocarbon ﬁgn@ﬂ«iﬂaéuuﬁuﬁaﬁﬂséu
vaporizer 99NN nanenilu hydrocarbon ﬁl‘ﬂ‘ﬂ‘ﬂ‘u‘ﬁﬂﬂﬁmﬂquiﬂiwu sz nlulasu
4R UNSUEI LU Tank AaUA N5ZUINNITRATY (Adsorption) &7 20 hydrocarbon
(hydrocarbon vapor) ﬁ vaporizer ﬂzgﬂfh"lﬂé”a Absorber Colum Tagazrudimadiuans
VD4 absorber column %u'lﬂ%’wmmm:v{’ﬁg'mizmumi absorption

A32UIUAT absorption 119214 SWN 7 TK64A ¥30 B 19111 serub 2 hydrocarbon
vapor 1¥na1eii1 hydrocarbon liquid wazndamiu & hydrocarbon liquid fzgndsndy
1lda SWN TK64A w30 B Tasamauiiaves SWN fiiunld serub T¥nrunue RVP fod
Taigann 2.3 psi 1il0a9InA1 RVP qauaasd’ SWN i hydrocarbon dauiludalsznou

' { ' { o 8 o {
2guIN aq llmangauiiagrihmniluga Absorbent LLZ%}’J msw:f’ﬁ hydrocarbon ALUIWIN b
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< H .
absorber column 81992 regenerated vapor (nJu"la) WUN1 recycle line wagtin
S ; o o o A X
11hilu inlet feed gas danal’¥ VRU doaiinisiida’le hydrocarbon uAU vender 39d04

muguaniaves SWN 13desndi 2.3 psi

#x YoFunnlung Regeneration ***
®  §1SWN diA1 RVP g9 i 1 hydrocarbon vapor recycle "lﬂﬁ inlet feed gas lﬁil‘ﬁu
Tavdunaa1n drip tee 11 level 1 drip tee ﬂzqwﬁu
® &1 SWN 3if Temp inlet 61 9231117015 Serub 188 a3afuddn Temp inlet qany

hldanuansalums Scrub fanas
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e W-(U-CM-OP)-ATF2-014: VRU
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Bed System

B8 BER HER

BENEE BEN BOEG

11

5.2.4 Mode N3 run VRU

ansandaiii 2 mode

5.24.1

5242

Economy mode enable A8 Run by time aduiu l1Fesquaz 1% uunuaasana
(auto-sequence and continuous)
A 9 <3 ¥ o 1og
Economy mode 19 Run 1ag 1% Inlet Flow iHudaivua utjuilyu 3 mode
FT101 vapor inlet flow (W‘gﬂﬁﬂﬂ’h Instant flow) VRU start iufi 3ol flow inlet
e oA . v v

1AUAIA set point 13 Tasazeeu1s out off economy

Accumulated flow 79 VRU start 110A 182 @0V inlet flow (MIAUAIN set range
3 ' . 2
point LU set range point : VRU start amount 11144 100 Nm3 1182 Prevent economy
Iz A o 4 .

amount 11111 80 Nm3 VRU 9213u191u1ii03) accumulated inlet flow 914 100 Nm3
@7 return pump 1AZAI vacuum pump ﬂzGuﬁnmuﬁmﬁtj economy modef inlet
accumulated flow E:,Nﬂ?h 80 Nm3 17 return pump 8% vacuum pump 96911911

' 4 VY 9 ' ' < 4
@0109 AN inlet accumulated flow 1198031 80 Nm3 154 151 60 Nm3 1ii0

Y
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Y
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. 3 o ° ™ o
regeneration (39 17 vacuum pump A return pump IS HYANINIU I,mﬂﬂﬂﬁ‘uvlﬂ
GEANEEe!

Accumulated mass flow i VRU start 119 accumulated mass flow i1 UA1 set
. v ' Hq o . .
point 14 Taef1 accumulated mass flow 7119 set 9¢#11224917 inlet concentration

11 inlet flow 91 ja'ld

A Y o1 Ao yyoy R 1A Y o
Economy 7o t1a1713a 1A 1idad 11 set 13 @3 return pump 1182 vacuum pump 92
Faliviau nagazila valve AV119, AVI20 119 sWN igniiudunlu vRuU
16 SWN 9289A3 run circulated spill back NI tank TK10B 0¢ Tasazillaiyle
v ; \

1A 1 bed 81D 2 bed 411111911 &1 bed HuFV TouToaq 31 9A set point H4
¢ out off economy @7 return pump 92(5% run 1ALV regen IUDIA1V0Y inlet &4
Y o ] < o . A R
D1GININNIIAT Prevent economy NITYIAN continuous run hlﬂlif]ﬂc] mswm"lwm

ij: economy mode uagdeenina prevent economy mode uaidsrznduing

u

o LA
economy BNATIHU

Motor and Valve Icons

The icons display the status of motors and valves

In Auto / Ready (closed/not running)

In Manual / Ready (closed/not running)

b
X
1]
X]
1]

In Manual / Energized (open/running)

In Auto / Energized (open/running)

Stopped by alarm

FlEE e
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NNA (MHIYU) NNA (1Y)

VRU Start Mode Control Setting

e ——

CONOMY CONTROL
Economy Moda Ehable . m

4 J \ Pump

Time between Regenefatio -ﬂ of m min
Regeneration§ before Economy of IR

DP109 cross Pump

DPALI09  delay of I s
PT109 Press. O Separator

PAN109 deloy I of IR  Alorm volu
TT108 Temp, Oil Separator

DP11Y ppéssige across Pump
DraL1ll  celoy I of IEHD s
PNAIT Press. 0il Seperator

PAH111 coloy I of IEEs Al velue JIEEE mbarg

LOADING CONTROR, Starflof VRU Desorption cycles

TT110 Temp. O Sepas
TAH108  dolay D of N s Aorm vato (KR
TAH110 deloy I of B s  Alorm voluo HEEEE C

TAL108 doloy I of Alafm valig I
2N TAL110 deloy I of MEE s Alorm volue N

TT107 Temp. Vocuum Pump - S iactioo &
TT109 Temp. Vacuum Pump r—

TAH107 5 Harm value

TAH109 doloy I of WD s Ao volue EEE C
TALL107 ¢ ( s Alarm value [IIEED *C

TALL109 Aarm vaie IS “C

FT103 oi Pump 3
° IR 3 [ Er104 01 fow I
FAH103 doloy I of WEEs  Atorm value IEERD mom
FAH104 Alarm value IIEE man

FAL103 dolay I of 5 Alarm value I
u e ] FALIO4 detoy NI of M s  Alorm volue IR mam
Preheating
TAL107 dalay of Alarm valua c o
[ P T -
Preheating start temp < [ 72}
4 ¥ Preheating start temp < S
Preheating stop temp > [ o0}

Preheating stop temp > B o
Oil Cool

FT101 Vapour Inlet Flow . [ |

VRU Start Flow of [EENwA

FQ101 Accumulated Flow .
Bed A Bed B
Accumulated flow Nt RN
VRU Start Amount

Prevent Economy Amount eheatin

Accumulated Mass Flow

Bed A Bed B
Accumulated Mass flow [l B«

VRU Start Amount

Cooling
il Cooler start temp > Od Cooler start temp >

Ol Cooler stop tomp <

Prevent Economy Amount

Absorbent Supply & Return

Vacuum Pump P54A/B

y ¥ 4 b o o v o o9 y ¥ 4 b} o v v 99
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Pump selection
M53A

®)

®)

Il

Parameters

Abso

PT107 Pressure top Setport. I EREED rmbarg|
PAHI07 cotoy IS of M s Alorm voloe IEEE mbarg

Absorbent Supply request timeout

TT111 et tomperature

TAHI1L  ely IS ONIREEEl s Alarm value RN *C

FT102 Absorbent injet flow Setpoint [HHED RN mn
FALI02 deloy IR of IR s Alorm volue N m3m

5.2.5 Monitor of Emission Outlet
Monitor of emission outlet 1 3 #7 Ao AT102, AT103, and AT104
- AT102 9% monitor fi1 CO

- ATI103 9¢ monitor fi1 Total VOCs

A o

V3EN #in7 Tnavea inlinea
OCGTC .. W-(U-CM-OP)-ATF2-014: VRU
N9 (WHI¥U)
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- ATI104 9¢ monitor i1 BZ

Ready Wl
rout W

| Avi2s

Vapour Outlet

M1 Start 5P mbar
M1 Stop 5P IR mbar

PT113 Press. Vapour Outlet [
PAH113 deloy IINE of MR s Alorm volue mbarg
PAL113 delay I of Alarm vaiue Il wbarg

PT114 Press. Flame Arrest [ ey
PAH114 delay I of M s Alorm volue N dibarg

DP114 Diff. Pressure, Exh. Setpoint [INEET G mbar

DPAHI14  deloy [N of
oPALI14  delay D of NN s{ Al volue IEEERE mbar

AT102 co Measurement EEE o
AAH102  delay I §F MR s Alorm value

TT112 Bearing temperature

TAH112 delay of MM Alarm valu

TT113 gearing temperature
TAH113 d

TT117 exhaust Fan Casing

TAH117 deloy I of MNNNENs Aorm value [N °C

y ¥ 4 ) o v ooy
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g | oproon

PV104

PV105

PV106

Suction \

PY112

PID regulator

PT112 Suction pressure IEE mbara
PAH112 teloy I of BEEEs Alarm value IEEEE] mbara

AT103 HC measuremeny mg/Nn
AAHD3 deloy IS of HENH <

AT104 pemgndyneasurement

Aafi104 delay of IBlEs Aorm value IEEEE mg/N

Balahging 1 V64 Vi Presets

Fart 1 [ 1]

=

Part 2

Part3
Balanding I

Part 1 1
Part 2
Part3

1]
8]
1]
1]
40
97

ED
=1 1
[ 97]

Desorption 1

o

=]
(1]
=
Em
(1o}

Desorption 2

o

41
o] 0]
_o5] |65
5] [ 5]

Total Desorption
Equalize 1

<
& 3 b3
>

Equalize 2

' < ) o L A o . ' A
i AT102 1Wumilow safeguarding Aviiiafidhsz 3 (monitor) 1691 bed Hilapvdeli riivsnin
. Aa X2 4 . < aaa 4~
N321IUNT adsorption NAAULTN activated carbon bed 11151 18AW5 U 11101) hydrocarbon 191
= g ° a a '
wnanSonaniidlu purity 16119 %A hot spot 18 msrziAamswnTusd lauysal §11u bed
,

a {a a o ' I 2 o 2
1fiA hot spot TuvaigAfiareendoudos sz limsw lufliauyseitaia co Yun duiudr co i

A1 over range 11AAY71 hydrocarbon 81998 Az AUBEIN %30 11 column lidzen

a o A

V3EN #in7 Tnavea inlinea
OCGTC .. W-(U-CM-OP)-ATF2-014: VRU
N9 (WHI¥U)
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iWenu1 €O g 019'1gh Analyzer N8 18an3 e T S1lsdumsshaugndes nuanai
Bed an150310 A159¢ clean bed Aoy Taetla'lai1e inlet vapor feed 191 11a2a04 run bed &0 1 Tu ua 14
15 clean bed WAL 1) ins1zazii1dAIve activated carbon gapde'la)

dodunadnod1ai Bed Tynine 1 Aol Temp 7l bed na1IRBAIAT Temp 7 bed g1 (Foga

' & & a & A 4 g o ~ a 2
191 normal 2 1149 ndAevaziilu 30-35 ©) nFe019UWiIN 40-45 C uaAIINI1ZE Hot spot 1RATY
' ' A X 2 2 ' 3 .
71874 Bed 1150579001 trend graph 31 Temp ABYPNVAUNT D1TINTUBE19ATIAIFY (Shooting) T
)
Shooting 1¥A599 0 VTOY temp transmitter 1Fen50 13 81 trend graph 11/ lumadesiunsdreaiags
danuiigede Bed 01wdatndnds a329931 bed antsnuio’la
' ~ 2 ' . & < ) g
13 Clean bed 15ia201A92 8 Alarm Y11 1N512%24 Desorption 1 11aeuiTu Desorption 2 1514
step DU 19U by time A0 1FAMHUA NT12I1ABUITY Regen 3¢ 190131TA Balance 104.... 5211914 bed
9 = ' a A ) a A < A
U bed fid 92 operate N1000 mbara 7719 bed NN Absorb N1 bed NINA Regen L7137 Taw bed v21la
y ) 5 .
balance Fatunaziunniy 500 mbaraiN 2 bed 910UU regen bed 223017 Vacuum pump AAIIN 500
mbara Q411180 300 mbara 15074 300 mbara 1¢ABY1A valve 191 Air ¥9IA7 purge air 191311'1d
Hydrocarbon ﬁﬂﬂ@gﬁﬁuﬂ? activated carbon 89NN INT1ZD1 Hydrocarbon Y vaporizer
A A A a Yy v ) A
1140 bed pressure AAANVN 300 LMAD 200, 100, 110D 60 mbara ATUN set ‘l’JLL’d’J purge air ¥ila
A . < v o o oA & oA a A . Vo
1o purge air A5 @ WAZAUIANUBN bed gnilsaznuaNDA valve 921TA balance line 1¥1TIu 500
2 oL R X < i g . '
mbara 11T UITA line equal air 197 air 113117151 1000 mbara wieufeziilu Adsorptionsouaa’ly
Ty = oy 1= = v = o v a ] '
ARIAY pressure 1@ 13§89 60 mbara ttazdaardea)aeou step 1150 To1d2 921ha alarm Yun1 1954
y
I ' @ ' =
PALL 102, 103, 104 ¥50 PAL 102, 103, 104 Y311 Historical data 1181926413} shut down unit 1784
@I bed amlsneg 1¥aod run clean bed
wx oA UNANEINY Interlock VUNTND *+*
o usa4 hifideueguumiee
O  USA-19¢ Trip unit 3¢ Critical 3411°)] valve 301 bed wlaviua
. . . o = v y A Y o 7
O USA-2 93¢ Trip unit Tao valve equalize %Uflﬂuﬂﬂ’ﬂg wazae start 18 1iio'ldAdss alarm
Y
i
. . . o A ' v A o a
O USA-3 3¢ Trip unit Tag valve equalize ‘ﬂzﬂﬁﬂuﬂﬂﬂg 1Az start 14 iondea1naIn
fvua Mamelunardvuaudinds luinduunilu normal fagds Trip 1180
USA-5 9214 Trip unit 92131 alarm 1@01 Taw valve cqualize vzdanaillaag

3931 alarm &7 lnundlu UsA o215 91810 alarm list
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U3¥N fiNiil Inavea nsinoa V31 ififl Inavea inlinea
® . W-(U-CM-OP)-ATF2-014: VRU OCGTC .. W-(U-CM-OP)-ATF2-014: VRU
N9 (WHIBU) N9 (WHI¥U)

O 115991 USA -1, USA-2, USA-3, USA-5, A1 u0d115 921801310 Operating manual Simplified Diagram Sub header Groupl...Group9 VRU System
%30 1U10NA13 Training "
o em © I Tail pipe
53 M3 uANuEIATI (Temporary Operation) el
Group 1
. P (P
MAIUANINDAUUUNT Clean bed .
e =
Parameter Clean bed Back to service ’ e
I -
CO outlet(AT-102) < 50 ppm (avg 24 hr) 3-5 ppm : Sub header
' It et
HC Outlet (AT-103) < 12,000 mg/Nm3 (avg 24 hr) 200-400 mg/Nm3 or stable ;
. [
BZ Outlet (AT-104) < 1,200 mg/Nm3 (avg 24 hr) <50 mg/Nm3 g
. TKS7A P
Group 9 s N
2 o - o 2 "‘4 ¥ Valve tail pipe
VUADUANUUNIT Clean Bed AU e e Valve Sub header
1. @ valves 0 vapors line main header Y94 VRU
N 4 oy 2 L. a4 K578 Sub header
2. 4 valve 1 sub-header 1@ 1¥17 valve 71 line tail gas (balancing line 324711404) 1N0AA
P51nams 19 N2 uag aa U31na HC emission RAvzilaesaon
3. 1A VOC Scrubber 2945-V60 /V61
4. Runclean bed 9UN5ENIAT Parameter CO outlet(AT-102), HC Outlet (AT-103), BZ Outlet
(AT-104) NNFI0¢ 11529 Back to service
Mo clean bed Win Tozvih1¥AIv04 activated carbon gayde'ly
5. 13i® Parameter 1A 14929 Back to service 1#f (1@ valve main header
6. 1% Drain liquid hydrocarbon 9113 sub header 187 7JA Valve 7 Sub header ﬁa:n’cjnﬁ”@
7. 1A VOC Scrubber 2945-V60/V61
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54 mangaRuaieslun1izaniiy (Emergency Shutdown)
5.4.1 Alarm and Action
1. Alarm and Handling
Please find this topic in Operating and Maintenance Manual from Aker Solution for
PTTGCS.
2. Alarms, causes and actions
Please find this topic in Operating and Maintenance Manual from Aker Solution for
PTTGCS.
5.4.2 Emergency Procedure
1. Hot spot in activated carbon bed
Please find this topic in Operating and Maintenance Manual from Aker Solution for
PTTGCS.
2. External fire
Please find this topic in Operating and Maintenance Manual from Aker Solution for
PTTGCS and reference from normal fire fighting N139ANINUAILANNNIZRARY
5.5 miﬂﬁﬁﬁﬂﬁlum?:a@mau (Emergency Operation)
56 mangaRuAiesnmnd (Normal Shutdown)
n385211 VRU Shutdown %3 ovgaiiNe Maintenance
1. avalves ﬁ vapors line main header Y839 VRU
2. 1 Field Operation /@ valve“?"l sub-header 1A 1¥111)a Valveﬁ line tail gas (balancing

line 52131969) tioaal3ams1F N2 uag aa 151a HC emission Hvz1lassnen

a o A

aa a
158% W% Tnavea iniinea

OCGTC .. W-(U-CM-OP)-ATF2-014: VRU

N9 (WHIFU)
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3. 13@ block valves vapor line for Benzene day and Product tanks (2945-TK56A/B and
2945-TK57A/B) to operate VOCs reduction (2945-V60 and 2945-V61)

4. 1a block valves vapor line for Para xylene day tank (2945-TK54B), ltag operate VOCs
including to PX vapor reduction (2945-V62A-C) for Para xylene day tank (2945-TK54B)

Caution AOUIZUNING start-up VRU ¥ Field Operator A329a0VLALNING drain liquid

hydrocarbon 9113 sub header

MsBuAMAToIMEaIMIFoNIF HgaRuATeImuLnA 3o nammgaAunsoelunz
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Itduiiumsaw 5.2 msljiaauain!ng (Normal Operation)
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- Table1

- Table2

- Table3

Vapor Recovery Unit

Sweet Naphtha

Reid Vapor Pressure

Volatile Organic Compound

Aromatics Tank Farm RIL (PTTGC 5)

Log sheet Panel

Total volume of drainage liquid hydrocarbon at Sub-header

VOC and Benzene Recording table

Tablei: A13199ATUHN Log Sheet Panel
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Table2: Total volume of drainage liquid hydrocarbon at Sub-header

Total volume of liquid hydrocarbon at Sub-header ({ Unit : Liter )
- PSV312: PSV313: (R, | PSV314: PSV315: PX | PSV316: Pygas,
b Time gﬁ;“"&s Ref.,SWN | LN, HN tanks | BZ Product HA, Slop tanks | PSV317: Tol. E&ﬂl::*m E&ﬂg—i‘nz
=i 2945~ m];ﬁl' ;945— ;945— m];a, 63A/[B, gﬁ*—mm fELeg Rt
LS TK61, 62 | 66A/B TK57A/B TKS5A/B 64A/B, 6" TKS4A/B TKS6A/B
Table2: Total volume of drainage liquid hydrocarbon at Sub-header )Can’t)
Total volume of liquid hydrocarbon at Sub-header ( Unit : Liter )
- P5V312: PSV313: CR, | PSV314: PSV315: PX | PSV316: Pygas,
b mme | oL | Ref,SWN | LN, HN tanks | BZ Product | Product 1A, Sloptanks | Pov317: Tol. | VSIS FX | EONSI B2
2045 tanks 2945-TK51, | Tanks Tanks 2945-TKS3, Tank 2045, 2045.
2945 59A/B, 2945~ 2945- 60A/B, 63A/B, | 2945-TK58
W= TKB1, 62 66A/B TKS7A/B TKS55A/B 64A/B. 65 =D =D
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Table3:

VOC and Benzene Recording table

Date Time | FRCtanks

PSV3iz:
Ref, SWN
tanks
2945-
TK61, 62

Total volume of liquid hydrocarbon at Sub-header ( Unit : Liter )
PSV313: (R, | PSV314: | PSV315:PX | PSV316: Pygas, ) ]
LN, HN tanks | BZ Product | Product HA, Slop tanks | PSV317: Tol. Eﬂﬁfx mﬂfl
2045-TKS1, | Tanks Tanks 2945-TKS3, Tank 1915_ 2915—
594/B, 2945- 2945- 6OA/B 63AB, | 2945TKS | neen e | Tysanss
66A/B TKSTA/B | TKSSA/B | 64A[B, 65
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Table 1 a9142U99 Block Valve (Manual Valve)

Stream

VOO Measuring Poinf
1. Inlet Nozzle
2. Pressure Gauge Vent

3. Y

| VOC Reduction Unit

Line No.

Service

aouz (We/ala)

Out of
In Service
Service
87-V2945423-A1A1-N1 | Valve inlet 2945-V60 to Activated Carbon Vessel Open Open
87-V2945424-A1A1-N1 Valve Outlet 2945-V60 to ATM Open Open
87-V2945423-A1A1-N1 Valve Line Vapors of TK56A Open Open
87-V2945422-A1A1-N1 Valve Line Vapors of TKS6B Open Open
%" Valve Vent Line Valve Vent Line Close Close
Valve Drain Bottom Activated Carbon
Bottom Vessel Close Close
Vessel(2945-V60)
3 Valve Drain Bottom Valve Drain Bottom Activated Carbon
Close Close
Vessel Vessel(2945-V60)
Valve Drain Line Vapor From 2945-TK56A/B Close Close

¥%”Valve Drain Line
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Flow Chart 1 fanaaatuneumsfiaam 5.2.2 VOCs Reduction system operating 2945-V61 of 2945-TK57A/B
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Figure 2 Simplified Diagram VOCs Reduction system operating 2945-V61 of 2945-TK57A/B

Stream

VOO Measuring Poinf
1. Inlet Nozzle
2. Pressure Gauge Vent

3. Y

| v

OC Reduction Unit
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NNA (MH1YY)

~

aa a
7 Tnavea inlinea

W-(U-CM-OP)-ATF2-018: VOC

Table 1 a9142U99 Block Valve (Manual Valve)

Line No.

aouz (We/la)

Service

¥”-Valve Vent

In service Out of
service
87-V2945426-A1A1-N1 | Valve inlet 2945-V61 to Activated Carbon Vessel Open Open
87-V2945427-A1A1-N1 Valve Outlet 2945-V61 to ATM Open Open
87-V2945425-A1A1-N1 Valve Line Vapor of TK-57A Open Open
87-V2945426-A1A1-N1 Valve Line Vapor of TK-57B Open Open
%" Valve Vent Line Valve Vent Line Close Close
Valve Drain Bottom Activated Carbon
Bottom Vassal Close Close
Vessel(2945-V61)
3,”Valve Drain Line Valve Drain Close Close
Valve Vent Line Close Close
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Flow Chart 2 faaastuneumsifiaau 53 mM3URUANUTIATII (Temporary Operation)
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54 myvgaawAsealun1Ign Ny (Emergency Shutdown)
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NNA (MHITU)

56 MyvigaAwAIeInuUNA (Normal Shutdown)

Nitrogen

Stream

VOC Reduction Unit

5.6.1 M3 Regeneration Activated Carbon

VUADUNS Purge N2&Steam a4 CAD(2945-V51)

1.

v .
Operator uda Sup& Panel ﬂﬂunﬂﬂﬂﬂﬂuﬁﬁmi Purge N2&Steam 5UDINT

Empty line A199a4 CAD(2945-V51)

° ' Y o . i g 9 v
Operator M1N15A018 hose 1117 Line NA0IM392 Purge Taold hose THimangan

o o [

AUANYUZYDIY 15U Purge N2(e0@A1) Purge Stream(a18@109) 1ag hose )0

A

iduiilddoeiinsld safety sling ritotfosiumenganiouanluvms 14y
noufag Purge N2&Steam 89 CAD(2945-V51)
Y v ' ¥ A4 99 .
31 uda Sup& Panel naunﬂﬂmwaiw Panel monitor Level U893 2945-V51
) = - A .
32 Operator dnaul Stan by UINQ 2945-PSV-982A/B INBABY monitor

199 a . {9 ' o
Pressure 11 1%1AU Set Point TA8n529e01 Pressure NM111914ADUTING purge
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Y

N9 (WHIFU)

11T Purge 8955UY CAD(2945-V51) Taenaei1la11da tagnoe monitor Level
y

2945-V51 118¢ Pressure U84 2945-PSV-982A/B T1i1#1A U Set Point ¥iuiuvilanay
Activity
A o 2 a v 9y
1119A51980U1YIIMT Purge 1a5ai3ou3 001184 Sup& Panel

A9 v o o 2 v
release Pressure NA19TUE181aZ00AT0 hose DONAIBANNITZIIATL Tuazny I

a -y
138UIDY

5.6.1.1 Regeneration 2945-V60 18991081 VOC > 300 ppm

1.

1119/DIN1T Regeneration of activated carbon. 9#041MTAd UM 1HUVEIYA
VOCs Reduction system operating. (2945-V60) Lﬁ@ﬁ%ziﬁ‘ﬁﬂ;ﬂ vocs 1¢au'ld
aaoAaazaz 1a11n13 Regeneration voadnganieldlumsasoundond

o

v
3095UM3 1Hu
p

A ' Ik 2 Y i )
msfuyanimvesamuilunszuiunisvuasuidiszuulugavesnisvou Ju
A o 2 o o L) ) A 0 q. ¥
nsnfemsaaanusuiIruanelugy mainer ledudmesduou iiensziin 1
s ' Ay v o e A g v 1Y ' o
mSuoumeludiuildgadn lelalasmiveniniu 13 eongduavvesduaza
' v 3 1
gazuuininuae il
a2 o &
Taafidunouasil
2.1 Y9 Line up 3¢V Piping P15 Tsolate system wazla Spade blind line
inlet ttazlaseuu
22 M54 Steam 1911183 (2945-V60) Pressure @041t 1 bar Tnsnsdeiin A
Valve Vent (Top Vassal) titodoenslfuaninvoanarsveudiulul
annsagadulelelasmivenld

ad

P A9y o
2.3 ANVIDUVDY Steam. (@qu{]ll“l/’l TI-720(2945-V60)) ‘w"l‘msm
¥y A A o < Ay A ¥ 5 ' '
ﬂﬁfwﬂNﬁﬂ/lE]ﬂ‘]ﬂJ‘U?NPN?HTU?JLI Tﬂwmumﬂuumsaaqmummm
o & A q
Valve Drain (Bottom Vassal) Lmz"lﬂﬂﬂmmn 2945-V51 IOHIUATZUIUMT
SIRMIE)
a ' o 2 o " P
2.4 ﬂ"Iiﬂﬁlﬂﬁﬂﬂﬂiﬂ?mﬂlﬂﬂﬂ?ﬂﬂ“ﬁﬂﬂlﬂﬂ Benzene. Iﬂﬁlﬂ"lilﬂﬂﬂlaﬂﬁu?ﬁ
AMUE1UDI (2945-V60, VEOA) d431AT12HA Oil Content < 20 ppm.

25 LieMUTUADUMS Regeneration. liudadesrhns lannususenainszuu
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a o A

158% W% Tnavea iniinea
W-(U-CM-OP)-ATF2-018: VOC

Y

N9 (WHIFU)

(2945-V60) Taon15 14 Nitrogen Pressure @09 11/1A1 1 bar. Ae1dfUH Valve
Vent (Top Vassal) meﬁlﬂﬂ‘ﬁ Valve Drain (Bottom Vassal) ﬁ]:mfjﬁzuuuﬁ"a
lﬁmfﬂﬂammﬁaummm%yuag:ﬁ <40 ppm.

2.5.1  Operation A271% pressure N2 to Activated Carbon vessel at pressure
gauge which should not over than 1 barg. ﬁauﬁ%éuﬁmﬁ purge ’V]ﬂﬂ%ﬂ
MAAURUIUNIUEDA MN THIN519NA519801 regulator

252 u'lildms 14 adjust N2 Regulator Tagmnazsininsdsy 1¥Eenma
fin MN i lsmsudly (i a91n 1 scale wiha)

2.6 Lf}aszumm VOCs. (2945-V60) WMUATEUIUMST Regeneration. Fouion
181928093113 Tsolate System. Taoiins Keep Pressure N2. 0.02-0.05 bar.
Foarhn1sTa Valveritertinig Isolate System

27 MSETeuNTeNUBITLUY VOCs mmﬂmﬁmumi Regeneration. 1A8nN15000

Spade blind eenMBFEN1S 1901160 1.

5.6.1.2 Regeneration 2945-V61 #@3910A1 VOC > 300 ppm
1. 1ilaR04M15 Regeneration of activated carbon. 3zApam3adus1uvesya
VOCs Reduction system operating. (2945-V61) Lﬁﬂﬁi}ﬂﬁ’ﬁ‘gﬂ vocs 16l
aneanatazez 181HN15 Regeneration vosdnyanialdlumswsseunond
seefumsldanu
2. miﬁuw‘,ﬁﬂ1wsumn'mﬁ]uﬂixu'Jumiﬂ‘;”’umauﬁé’na:uﬂuﬂmmmﬂﬁuau u
usnAemsannnuduRIuaneluge maierlerhitimadium enszih
Tafveumeludauiildgadulelalasaveuiiin1y eendduaevesds
uaxauji:uuﬁn;ﬁuda"lﬂiﬂﬂﬁ%umauﬁaﬁ
2.1 Y1M9 Line up 311 Piping Lﬁ@‘ﬁiﬂﬁ Isolate system wazld Spade blind line
inlet tazilaszuy
22 1314 Steam 1611184 (2045-V61) Pressure @0’ l3iifiu 1 bar Tnsmsdeith
Valve Vent (Top Vassaliflo@doan151l§uanimveansniueudinlnle
annsagadulelalasmivould
23 Aw3ouv0d Steam. (gQuigiiil TI-720(2945-V60)) TilFaesh myazdiedaii
aaduvesmamivou Tasiidauiiiuozasgdrudreiiu valve Drain

u

o 2 A 4 o o
(Bottom Vassal) waglldnnui 2945-V51 iarunszuIumiiia
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24 mansnaeulinuresnigaduves Benzene. Tnsmaifiudodiariii
AMUE1UDI (2945-V61) A93ATIZH A Oil Content < 20 ppm.

25 idferutunoums Regeneration. lludadoaiims lannuauosnainszam
(2945-V61) Iﬂﬂﬂﬁnl‘]gi, Nitrogen. Pressure G’I)ﬂQ‘lijlﬁu 1 bar @iﬂ!ﬁf’hﬁﬂﬁ Valve
Vent (Top Vassal) 1182 ’e]’e]ﬂ‘ﬁ Valve Drain (Bottom Vassal) ﬂxaujixuumﬂ"@
fifurh Tﬂamnﬁaummm%uag:ﬁﬂi:mm <40 ppm.

2.5.1  Operation fi 19150 pressure N2 to Activated Carbon vessel at pressure
gauge which should not over than 1 barg. ﬁﬂuﬁﬂ‘:‘,ﬁlnﬁmﬁ purge ‘V]ﬂﬂ%ﬂ
MAANAUTUNIUEEN MN IHTIMsITNATI9801 regulator

252 wu'lili5ins 1Y adjust N2 Regulator Tagninazsiimsysy 1¥Eenma
i MN g limsudly ofleantn il scate witha)

2.6 1il032UUYA VOCs, (2945-V6 1) HIUNTZUAUMT Regeneration. 361308147
32093117 Isolate System. Tagsiims Keep Pressure N2. 0.02-0.05 bar.#04
11151 Valve. Isolate System.

27 Ml eun3eNYe3EUL VOCs Y0gATin LS Regeneration. 1nM3nen

Spade blind 90 150N 1FUde T1).
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6. MAN

6.1

6.2

6.3
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Vapors loszivevesans lalasasueu

VOCs (Volatile Organic Compounds) H11894 a15U5eneudunsdseive

VOCs Reduction systems operating. (2945-V60/2945-V61) qﬂﬂm‘fﬁﬁmaﬂﬂ?mm a13

szmelalsarsvoulasnssuy Vapors NW‘U]ﬂﬁJLﬁU 2945-TK56A/B (Benzene Day

Tank) 11822945-TK57A/B (Benzene Product Tank)
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5.1 fﬂi‘]JQ“]Jﬂﬂuﬂﬂuﬁi]mulﬂé'ﬂQﬂi\uﬁﬂ (Initial Startup)
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A (Wmru)

52 m3Uiaanumulnd (Normal Operation)

Precaution
o o o v = 4 ooy ay ya
NINMAUNVATIANOUATIY ‘llf‘)cl‘ﬁQ‘i1ElﬁgL@Uﬂlﬂﬂ?ﬂﬂﬂlﬂu‘,aﬁWﬂﬂﬂ‘lﬂﬂ SDS nang

YDIUTHN ( http://intranet.pttgc.corp/sites/sds3/sitepages/list.aspx#/home)

52.1 M35 (Receive)

5.2.1.1 Rundown receive of Benzene (BZ) from Process (ARO2) to 2945-TK56A/B

ﬂ‘?umﬂumiﬂxjﬁﬁmu

@71 Process (ARO2) 111135 szaruaiuny GC5(ATF2) L‘ﬁﬂ transfer rundown
Benzene (BZ) 910 Unit 2540-P17A/B lustafi 2945-TK56A/B
Tunousuiiunisde i

1 Shift Supervisor (ARO2) 19 shift Supervisor (ATF2) Lﬁf) Transfer rundown of
Benzene (BZ) lifind 2045-TK56A/B

2 Get Adavl3ua (ton) neufuluszuy GMM dufiy 2045-TKS6A/B

3 Line up 321U Piping 148¢ Motor Operated Valve (MOV) $113 Table 1 t1a& Table
2 Wiluaniug Receive

4 dutums dszaruary Shift Supervisor (ARO2) Lﬁﬂ Transfer rundown of
Benzene (BZ) a3 inaiiindald

5 Line up 3211 Piping 1482 Motor Operated Valve (MOV) $113 Table 1 t1a& Table
2 Tluarn1ug No receive

6 Get mduavisinm (ton) ndesuluszuy GMM fifufin 2045-TKS6A/B

7 ifudredaitelFiaew Density (Fix Density) a3tinamssuvesdaiio

2945-TK56A/Bluszuy GMM
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Figure 1 Simplified Diagram Rundown receive of Benzene (BZ) from Process (ARO2) to 2945-

TK56A/B
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Flow Chart 1 fauaasiuneumsufifam

Table 1 @9112Ud9 Motor Operated Valve (MOV)
TKS56A TKS56B
Activity Who Referene
MOV No. Line No. Service ° L ° o

2 5} 4= o)

g 2 3 2 .

é) ; g ; Usgamuauny Process(ARO2) Tums . .

z z Transfer BZ 1414 2045-TKS6A/B >|  Shift supervisor DoG
2945-MOV526 | 67PL2540149 In let Valve to 2945-TK56A Open - - Close \L
2945-MOV541 | 67PL2945081 In let Valve to 2945-TK56B - Close | Open - o C v de g
Gat davif5unal (ton) neusy Hduny
2945-TK56A/B U521 GMM H‘ Panel operator ‘ﬁ GMM |

2945-MOVS535 | 4”PL2945080 Spll back 2945-TK56A Close - Close -
2945-MOVS556 | 67PL2945083 Spll back 2945-TK56B Close - Close - \I/

411M3 Line up 321 Piping 1Az Motor
Operated Valve (MOV) @13 Table 1 L1a Table — Pz.sncl operator
2 Widluaniug Receive Field operator

Table 2 a9142U24 Block Valve (Manual Valve)

13 Process(ARO2) 111015 confirm tile
TK56A TK56B Transfer BZ Tlgafufin 2945-TK56A/B 3
— Panel operator DCS
AsuA W58 order P

|

411713 Line up 521V Piping 11az Motor
BV6”-Inlet 67PL2540149 Valve inlet 2945-TKS56A Open | Open - - Operated Valve (MOV) AT Table 1 uag Table [———> Panel operator

Field operator

Block Valve No. Line No. Service

Receive
No receive
Receive
No receive

P
2 Thiluaniug No receive

BV6”-Inlet 6”PL2945081 Valve inlet 2945-TK56B - - Open | Open
Gat mdavd3ina (ton) Hassy Aduiy
2945-TK56A/BTusz 1y GMM H‘ Panel operator }' %I GMM ‘
iRusethaitel9ildou Density (Fix Density) panel operator GMMIDCS
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5.2.2  Internal movement
5.2.2.1 Internal Movement Benzene ( BZ) from 2945- TK56A/ B to 2945-
TK57A/B
ﬂ%umaumiﬂ:jﬁﬁmu
M7 Internal movement Benzene 1NA3A1 2945-TK56A/B Tfadaifiy 2045-
TK56A/B Rowhmaiudiesanoudegni
Suneuduiiumsae Uil
1 dszaruaiuny Operation Planner f’émﬂ?mmﬁaﬁwﬁmﬁ internal
movement 1 2945-TK56A/B 1118411 2945-TK57A/B

& o

2 Get m@av3um (ton) U1 IUIZUY GMM Nd9e 2945-TKS6A/B LAz
8951 2945-TK57A/B

3 %1015 Line up 3211 Piping 11a% Motor Operated Valve (MOV) #1134 Table 1
1Az Table 2 WiTuan U Transfer

4 WINT Start pump 2945-P8A/B (BZ Pump) lﬁﬂﬁ\i Benzene 9111117; Operation
Planner 13913327 Transfer IUATUTIUIY order

5 /M3 Line up 32U Piping 18 Motor Operated Valve (MOV) @ua011% No
transfer

v

6 Get MAVTINY (ton) HFLFUTUTZUY GMM Riffade 2045-TKS6A/B 11ae
0951 2945-TK57A/B

7 ifuded1uite 191381 Density (Fix Density) Lﬁaﬁgﬂﬂ?mmmﬁu—t’h
F2MIN05 Azt d lusE Ul GMM tag ATG

8 311513 d991n89 2945-TK56A/B 11az1)31am I Fuvea95y 2945-

TK57A/B aalussuy GMM ag ATG
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Figure2. Simplified Diagram Internal Movement Benzene (BZ) from 2945-TK56A/B to 2945-TK57A/B
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Table 2 @9142U83 Block Valve (Manual Valve)

Table 1 a9112U99 Motor Operated Valve (MOV)

TK56A to TK56B to TK56A to TK56B to
TK57A TK57A TK57B TK57B
MOV No. Line No. Service

S 3321813283

Z z Z 4

2945-MOVS526 | 6”PL2540149 In let Valve to 2945-TK56A Close d - - Close - -

2945-MOV541 | 6”"PL2945081 In let Valve to 2945-TK56B - - Close - - - Close -

2945-MOV535 | 4”PL2945080 Spll back 2945-TK56A Open - Close - Open - Close -

2945-MOV556 | 6”PL2945083 Spll back 2945-TK56B Close - Open - Close - Open -
2945-MOVS547 | 87PL2945076 MOV Outlet 2945-TK56A Open | Close | Close | Close | Open | Close | Close | Close
2945-MOVS548 | 87PL2945084 MOV Outlet 2945-TK56B Close | Close | Open | Close | Close | Close | Close | Close
2945-MOVS54 | 6”PL2945089 MOV Inlet 2945-TK57A Open | Close | Open | Close | Close | Close | Close | Close
2945-MOVS556 | 6”PL2945088 MOV Inlet 2945-TK57B Close | Close | Close | Close | Open | Close | Open | Close

2945-MOV553 | 6”PL2945095 Spill back 2945-TK57A Close - Close - - - - -

2945-MOV555 | 6”PL2945096 Spill back 2945-TK57B - - - - Close N Close -

2945-MOV557 | 12”PL2945090 MOV Outlet 2945-TK57A - - - - - - - -

2945-MOVS58 | 12”PL2945097 MOV Outlet 2945-TK57B - - - - - - - -

2945-MOV549 | 6”PL2945087 off Spec 2945-TK56 to 2945-TK65 | Close - Close - Close - Close -

TK56A to TK56A to TK56B to TK56B to
Block Valve TK57A TK57B TK57A TK57B
Line No. Service

No. ) %) o %)

3 3 3 3

g g E g g g % g

S| 22| 2|2 | 2|2 | 2

BV6”-Inlet 6”PL-2540149 BV Inlet 2945-TKS56A Open | Open | Open | Open - - - -
BV6”-Inlet 6”PL-2945081 BV Inlet 2945-TK56B - N - - Open | Open | Open | Open

BV8”-Outlet 87PL-2945076 BV Outlet 2945-TK56A Open | Open | Open | Open - - - -
BV8”-Outlet 6”PL-2945084 BV Outlet 2945-TK56B p - - - Open | Open | Open | Open

BV6”-Inlet 6”PL-2945089 BV Inlet 2945-TK57A Open | Open - - Open | Open - -
BV6”-Inlet 6”PL-2945088 BV Inlet 2945-TK57B - - Open | Open - - Open | Open

BVI12”-Outlet | 12”PL-2945090 BV Outlet 2945-TK57A Open | Open - - Open | Open - -
BVI12”-Outlet | 127PL-2945046 BV Outlet 2945-TK57B - - Open | Open - - Open | Open
BV67-343 6”PL-2945343 BV off spec to 2945-TK65 Close | Close | Close | Close | Close | Close | Close | Close

BV107-318 10”PL-2945318 BV Inlet Meter 671 - - - - - - - -

BV10”-319 10”PL-2945319 BV Outlet Meter 671 - - - - - - - -

DV107-092 10”PL-2945092 DV from 2945-P9A/B - - - - - - - -

BV10”-Point A | 10"PL-2945092 BV point A to TTT, PPCL - - - - - - - -
BV67-242 67PL-2945242 BV PG from I-4 to Meter 671 Close | Close | Close | Close | Close | Close | Close | Close

BV67-320 6”PL-2945320 BV by pass Meter 671 to TK53 - - - - - - - -
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Flow Chart 2 fanaasiuneumsifuaam

Activity

Who

Wsgauauniy Operation Planner Foafzunanile
111 Internal movement 910 2045-TK56A/B 11da1fi1
2945-TK57A/B (BZ)

Referene

Shift supervisor

-

H e ‘

2

Get MAnavLina (ton) Aousunoudeluszuy
GMM 61951 2945-TK57A/B 11aziad 2945-
TK56A/B

ﬁ‘ Panel operator

|H‘ GMM ‘

l

111119 Line up 511 Piping 1182 Motor Operated
Valve (MOV) @1 Table 1 1182 Table 2 Trfiffu
ADIUE Transfer

Panel operator
Field operator

!

o A o
N1M73 Start Pump 945-P6A/B (BZ Pump) IW@NMN3
@9 awi Operation Planner w315 Transfer

UATUTIUIU order

—> Panel operator

H DCS

J

113 Line up 5211 Piping 11a2 Motor Operated
Valve (MOV) @11 Table 1 uag Table 2 1diilu
01U No transfer

Panel operator

Field operator

J

Get Mdaavi5una (ton) wdsiumasds Tuszuy
GMM Ti64a4 2045-TKS6A/B 11z 451 2945-
TKS7A/B

% Panel operator

H‘ GMM |

!

g o0 4 A qy (4 . - .
udedaiie llaeu Density (Fix Density)

> ‘ Panel operator

H‘ GMM/DCS |

J

a3U1510 move asluszuy GMM naz ATG

— l Panel operator

}HI GMM/DCS ‘

a o A
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5.2.3. M5aa (Transfer)
5.2.3.1 BZ transfer from GC5 (ATF2) to PPCL

P
)

Yumeumsiaanuy

@ a Y

Operation Planner fin¥1UA DOG M33UAIIAALNATUIINITITIN GC5 (ATF2)
& o A Yo Ao . ' °
L‘]JuiWEJ'Ju Lllﬂilﬂi“uﬂ1iﬂuﬂuﬂ1ﬂ OperatlonPlanner NWAIU GC5 (ATF2) NS
1U52a1U9 1MUY PPCLIW 04 Benzene (BZ) 2945-TKS7A/B 1aN14 GC5 (ATF2)

dszamauny PrcL lumsaadovedase 11
Tunouduiiumsde i

1. Shift Supervisor (ATF2) uda Shift Supervisor PPCL a4 BZ inﬂﬁﬁlﬁﬂ 2945-
TKs7A/B Tdaduiud preL

2. 111M13 Get A1 Y0903 2945-TK57A/B Tus2 11U GMM nouTransfer BZ

3. 11719 Line up 3% U1 Piping lag Motor Operated Valve (MOV) 9134 Table 1
1Az Table 2 11T ua0 1L Transfer

4. Y1M19 Start Pump 2945-P9A/B 1M 1M3da BZ to PPCL 9UATUATNFINAY
order %30 shift manager i YA

5. 91119 Line up 3% 11 Piping @ Motor Operated Valve (MOV) 9134 Table 1
e Table 2 WiTluaniue No transfer vosdaiidaats

6. M3 Get A1 YOINIT10 2945-TKS57A/B (BZ) Tuszul GMM #ad Transfer

7. msagUSinams Transfer iivomud 1 Tuszun GMM.
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Figure3. Simplified Diagram BZ transfer from PTTGCS to PPCL
Table 1 @911£YD3 Motor Operated Valve (MOV)
TKS57A to TKS57B to PPCL
PPCL
2945-MOV526 2945-MOV547 MOV No. Line No. Service
= o
O ' O
U] BV6™Inlet BV8™-Outlet [I1 8 @ Z B
- e et - 2945-MOV549 £ g z g
s & s E
2045p8AR () < z = z
2945-MOV553
& 2945-MOV526 | 6”PL2540149 In let Valve to 2945-TK56A - - - -
TOCESS
2540-P17A/B 2945-MOV541 2945-MOV548 2945-MOV541 | 6”PL2945081 In let Valve to 2945-TK56B - - - -
BV6™-Inlet BVS”-Outl
! et 2945-MOV535 | 47PL2945080 Spll back 2945-TK56A - - - -
2945-MOV556 | 6”PL2945083 Spll back 2945-TK56B - - - -
2945-MOV556
2945-MOV547 | 8°PL2945076 MOV Outlet 2945-TK56A - - - -
M v
2945-MOV554 2945-MOV557
N 2945-MOV548 | 8"PL2945084 MOV Outlet 2945-TK56B - - - -
BV6™Inlet
FV 542 " . ) ) B
o5 PO DVI10™-092 BV10™Point A 2945-MOVS554 | 6”PL2945089 MOV Inlet 2945-TK57A Close
E 2945-MOV553 0 , M 2945-MOV556 | 6”PL2945088 MOV Inlet 2945-TK57B - - Close -
2045-MOV556 2945-MOVSS8 s racsn 2 2945-MOVS53 | 6”PL2945095 Spill back 2945-TK57A Open | - | Close | -
M 7. M = =
- BV6™Inlet BVI12 ’0"'16‘- o 2945-MOV555 | 67PL2945096 Spill back 2945-TK57B Close | - Open -
PPCL
g. 2945-MOVS557 | 12”PL2945090 MOV Outlet 2945-TK57A Open | Close | Close | Close
E I3
>
= BV10-320 BV10™-037 2945-MOVS558 | 127PL2945097 MOV Outlet 2945-TK57B Close | Close | Open | Close
2945-MOVS555 I ' N‘E
PG from GC3 2945-MOV549 | 6”PL2945087 off Spec 2945-TK56 to 2945-TK65 - - - -
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Table 2 @911ZYD4 Block Valve (Manual Valve)

Flow Chart 3 fanaasiuneumsufifam

Activity

Who Reference

1l5ga ey Shift Sup.PPCL Tums
Transfer BZ 91064 2945-TK57A/B 64 PPCL

%‘ Shift supervisor ‘—%l DOG ‘

J

1115 Get A1 Y0I09918 2945-TKSTA/B (BZ)
U521 GMM noy Transfer

H‘ Panel operator ‘Hl GMM ‘

v

1013 Line up 5311 Piping a2 Motor
Operated Valve (MOV) @14 Table 1 112 Table
2 Wiluamiug Transfer

Panel operator
Field operator

v

1715 Start Pump 2945-POA/B 1M aa(
BZ) To PPCL AT order 130 shift manager
davign

—> Panel operator ‘Hl GMM/DCS ‘

i

111M13 Line up 5211 Piping 118¢ Motor
Operated Valve (MOV) @14 Table 1 Lia Table
2 Whiluaniug No transfer

Panel operator
Field operator

11M5 Get A1 YOITI910 2945-TKSTA/B (BZ)
Tuszuu oMM

— ‘ Panel operator IH‘ GMM/DCS |

v

TKS57A to TK57B to PPCL
PPCL

Block Valve No. Line No. Service B B

= e 5 ¥

& & g

: | E | g | E

s °© s =}

3] Z = 4

BV6”-Inlet 6”PL-2540149 BV Inlet 2945-TK56A - - - -

BV6”-Inlet 6”PL-2945081 BV Inlet 2945-TK56B - - - -

BV8”-Outlet 8”PL-2945076 BV Outlet 2945-TK56A - - - -

BV8™-Outlet 6”PL-2945084 BV Outlet 2945-TK56B - - - -

BV6”-Inlet 6”PL-2945089 BV Inlet 2945-TK57A Open | Open - -
BV6”-Inlet 67PL-2945088 BV Inlet 2945-TK57B - - Open | Open

BV12”-Outlet 12”PL-2945090 BV Outlet 2945-TK57A Open | Open - -
BV12”-Outlet 12”PL-2945046 BV Outlet 2945-TK57B - - Open | Open
BV67-343 67PL-2945343 BV off spec to 2945-TK65 Close | Close | Close | Close

BV107-318 10”PL-2945318 BV Inlet Meter 671 Open - Open -

BV107-319 10”PL-2945319 BV Outlet Meter 671 Open - Open -

DV107-092 10”PL-2945092 DV Bypass meter 671 to TTT Close - Close -
BVI0™-Point A | 10”PL-2945092 BV point A to TTT, PPCL Open | Open | Open | Open
BV67-242 6”PL-2945242 BV PG from I-4 to Meter 671 Close | Close | Close Close

BV67-320 6”PL-2945320 BV Bypass Meter 671 to TK53 - - - -
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5232 BZ transfer of pipeline from GC5(ATF2) to TTT
sf]ju@1f)‘urns“iJf]ﬂ’é?ﬂu
Operation Planner 11111a DOG M35udvingavuazuundsdiu GCs (ATF2)
Wus1o5u 1iie145un15818u1n Operation Planner M19@2Y GCS (ATF2) 1110135
Usga1ua1uiy TTT 1o de Benzene (BZ) 2045-TKS7A/B Tagn1a GCS (ATF2)

dszauaudy TTT lumsandevedase 11

v
&

o A ' &
mumummumsm"lﬂu

1 Shift Supervisor (ATF2) 1349 Shift Supervisor TTT @9 BZ31n4 uﬁu 2945-
TKs7A/B lufsfufivd TTT

2 M3 Get A1 Y0909 2945-TK57A/B Tus2 11 GMM nouTransfer BZ
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Figure 4. Simplified Diagram BZ transfer from GC5(ATF2) to TTT
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aaa a
U3E% A% Tnavea inlinea

NNA (MHITU)

W-(U-CM-OP)-ATF2-007: BZ

U

6GCT

o A

aa a
0 7% Tnavea inlinea

NNA (MH1YY)

W-(U-CM-OP)-ATF2-007: BZ

Table 1 #911£UD9 Motor Operated Valve (MOV)

TK57A to TTT | TK57B to TTT
MOV No. Line No. Service = =
bt I =] 2
2945-MOV526 | 6”PL2540149 In let Valve to 2945-TK56A - - -
2945-MOV541 | 6”PL2945081 In let Valve to 2945-TK56B - - - -
2945-MOVS535 | 4”PL2945080 Spll back 2945-TKS56A - - - -
2945-MOV556 | 6"PL2945083 Spll back 2945-TK56B - - - -
2945-MOV547 | 8°PL2945076 MOV Outlet 2945-TK56A - - - -
2945-MOV548 | 8°PL2945084 MOV Outlet 2945-TK56B - - - -
2945-MOV554 | 6”°PL2945089 MOV Inlet 2945-TK57A Close - - -
2945-MOV556 | 6”PL2945088 MOV Inlet 2945-TK57B - - Close -
2945-MOV553 | 6”PL2945095 Spill back 2945-TK57A Open - Close -
2945-MOV555 | 6”PL2945096 Spill back 2945-TK57B Close - Open -

2945-MOVS557 | 12”PL2945090 MOV Outlet 2945-TK57A Open | Close | Close | Close

2945-MOV558 | 12”PL2945097 MOV Outlet 2945-TK57B Close | Close | Open | Close
2945-MOV549 | 6”PL2945087 off Spec 2945-TK56 to 2945-TK65 - - - -

.
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Table 2 @9112U83 Block Valve (Manual Valve)
TK57A to TTT | TK57Bto TTT
Block Valve No. Line No. Service 5 5
= Z = zZ

BV6”-Inlet 6”PL-2540149 BV Inlet 2945-TK56A - - -

BV6™-Inlet 67PL-2945081 BV Inlet 2945-TK56B - - - -
BV8”-Outlet 8”PL-2945076 BV Outlet 2945-TK56A - - - -
BV8”-Outlet 67PL-2945084 BV Outlet 2945-TK56B - - - -

BV6”-Inlet 6”PL-2945089 BV Inlet 2945-TK57A Open | Open - -

BV6”-Inlet 6”PL-2945088 BV Inlet 2945-TK57B - - Open | Open
BV12”-Outlet 12”PL-2945090 BV Outlet 2945-TK57A Open | Open - -
BV12”-Outlet 127PL-2945046 BV Outlet 2945-TK57B - - Open Open

BV67-343 6"PL-2945343 BV off spec to 2945-TK65 Close | Close | Close | Close

BV107-318 10”PL-2945318 BV Inlet Meter 671 Close - Close -

BV10”-319 10”PL-2945319 BV Outlet Meter 671 Close - Close -

DV107-092 10”PL-2945092 DV Bypass meter 671 to TTT Open - Open -

BV10”-Point A 10”PL-2945092 BV point A to TTT, PPCL Open Open | Open | Open

BV67-242 67PL-2945242 BV PG from I-4 to Meter 671 Close | Close | Close | Close

BV67-320 6”PL-2945320 BV Bypass Meter 671 to TK53 - - - -

.
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o 3 awa 2 o
Flow Chart 4 Wal!ﬁﬂﬂﬂuﬂf’]uﬂ15ﬂ§]ﬂﬂﬂ1u 52.4 MINUINYI (Storage)

® Refer to W-(U-CM-OP)-ATF2-016: Keep Sampling

Activity Who Reference

sz Shift Sup. TTT 1un3 Transfer
BZ 910114 2945-TK57A/B 64 TTT

l

M5 Get A1 ¥0I89910 2945-TKS7A/B (BZ)
1uszuu GMM Aoy Transfer

%‘ Shift supervisor ‘—%‘ DOG ‘

H‘ Panel operator ‘H‘ GMM ‘

V!

4113 Line up 5211 Piping 114z Motor
Operated Valve (MOV) @14 Table 1 11 Table
2 Whiluanue Transfer

v

1715 Start Pump 2945-POA/B 1iVeimTa(
BZ) To TTT 9UA31) order 130 shift manager f————> Panel operator ‘H‘ GMM/DCS ‘
dariga

J

411M13 Line up 3% Piping 11a2 Motor
Operated Valve (MOV) @) Table 1 112 Table
2 Tifuaa e No transfer

Panel operator
Field operator

Panel operator
Field operator

11113 Get A1 Y9ANI10 2945-TKSTA/B (BZ
e i 2045 (BZ) N ’ Panel operator H GMM/DCS ‘

V2

agthf5nums Transfer itoiued T luszuy
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5.3 miﬂﬁﬁﬁﬂm“hﬂsn (Temporary Operation)

5.3.1 Product Off-spec

5.3.1.1 Internal movement of off Specification Benzene from 2945-TK56A/B to

2945-TK65

® Refer to W-(U-CM-OP)-ATF2-023 - Internal movement of off Specification

Benzene from 2945-TK56A/B to 2945-TK65

5.3.1.2 Internal movement of off Specification Benzene from 2945-TK57A/B to

2945-TK65

® Refer to W-(U-CM-OP)-ATF2-023 - Internal movement of off Specification

Benzene from 2945-TK57A/B to 2945-TK65

5.3.1.3 Trim blend 2945TK56 A/B to 2945TK56 B/A

P
)

Tuaaunsiiaauy
WANT Trim blend BZ off spec 11ASaIA1L 2945-TK56A 130 B Tfaduin aruiing

U-CM-TE Miua

1. 1un3aifill Rundown Product off spec 1N Process 1% Panel man fdiuns

De
e

a) lunsdiNenansniag Switch Rundown Product off spec 114
90 Tank 1@
1. 1% Panel man ¥1M3 Mixing Tank 3 Hour 11az911n13 Keep sample
2. Gluﬂiif!‘ﬁ Product On spec %3 Transfer 11Jé4 Product Tank
3. ﬁluﬂifﬁ‘ﬁ Product Off spec T¥ihang Re-Sample aﬂﬂ%ﬂﬂﬂ Mixing
Tank 3 Hour tazhimsifudedudnasa
4. TunsaiR HA3NT AT OFF Spec 1A N IGHNT Resample 1715

' a e o A A o
N7 AINDAUATIEN hl‘]JfJ\? TE ilefiarsanlumstams
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b) Tunsaiilieninsa Switch Rundown Product off spec ‘I8 1¥duiiumg
v

o

S}

—_

I¥hasSuauwauall R/D from process on spec 132
74 switch Rundown Product On spec 1165 B Tank gﬁﬂaﬂﬁmm
91U Product Off spec 11’%’13‘6517;@91
2. 1% Panel man 3 Mixing Tank 3 Hour 1agyi1013 Keep sample
(Off Spec Tank)
3. mIdaralingzy § Off Spec 181 TE iefnsanlumssans
2. M3IAN3 Product Off spec
a. Tuns@iii TE udawadnszhidms0sfin1s Trim Blend 1duiiums

o

N

=ZDe

1. i de'l1lda Process 1#{819113 Reprocess Tnodosfinsansio
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2. Afaiiida 11 Process usaz Batch %uag'ﬁuﬂ?mmﬁ Process 12
aunsoiuld

b TunsalA TE u3anwadns 1z amnsniimg Trim blend 181¥ S uiiu3

v
Pw=t

U

5@ UUNY U-CM-TE 3o31/51nauioNazyimg internal

J—

movement off spec 910 2945-TK56A W5o B gy 2945-TK56B
W50 A

2. Get mdaviiunm (o) noudeluszuy GMM Aifads 2945-TKS6A
30 B uazdasy 2045-TKS6B 130 A

3. 1119 Line up 3¢V Piping i8¢ Motor Operated Valve (MOV) 9113
Table 1 118 Table 2 TWiiluaniue Transfer

4. 911713 Transfer Product off spec tank 13 Trim blend Product on spec

5. ife 18 USaiideentsuns Trim blend 1%11715 stop pump T
Valve Lﬁ@‘l’iq&ﬂmi Trim blend

6. 11M3 Line up 32V Piping t1ag Motor Operated Valve (MOV) 9113

01U No transfer
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Figure 5. Simplified Diagram Internal movement off spec BZ from 2945-TK56A/B to 2945TK56 B/A
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6GT

A o

aaa a
U3E% A% Tnavea inlinea

NNA (MHITU)

W-(U-CM-OP)-ATF2-007: BZ

Table 1 a9114£UD3 Motor Operated Valve (MOV)

6GCT

U

NNA (MH1YY)

BN

7 Tnavea inlinea
W-(U-CM-OP)-ATF2-007: BZ

Table 2 a9142U89 Block Valve (Manual Valve)

TK56A to TK56B to
TK56B TK56A
MOV No. Line No. Service
e | B | 2| &
A E R
Z Z
2945-MOV526 | 67°PL2540149 In let Valve to 2945-TK56A Close - Open
2945-MOV541 | 6”PL2945081 In let Valve to 2945-TK56B Open - Close -
2945-MOVS535 | 4°PL2945080 Spll back 2945-TK56A Close - Open -
2945-MOVS556 | 6”PL2945083 Spll back 2945-TK56B Open - Close -
2945-MOV547 | 8°PL2945076 MOV Outlet 2945-TK56A Open | Close | Close | Close
2945-MOV548 | 87PL2945084 MOV Outlet 2945-TK56B Close | Close | Open | Close
2945-MOV554 | 6”PL2945089 MOV Inlet 2945-TK57A Close | Close | Close | Close
2945-MOVS556 | 6”PL2945088 MOV Inlet 2945-TK57B Close | Close | Close | Close
2945-MOVS53 | 67PL2945095 Spill back 2945-TK57A Close - Close -
2945-MOVSS55 | 67PL2945096 Spill back 2945-TK57B - - - -
2945-MOVS57 | 12”PL2945090 MOV Outlet 2945-TKS7A - - - -
2945-MOVS558 | 127PL2945097 MOV Outlet 2945-TK57B - - - -
2945-MOV549 | 67PL2945087 off Spec 2945-TKS6 to 2945-TK65 Close - Close -
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TK56A to TK56A to TK56B to TK56B to
il Vit TK57A TK57B TK57A TK57B
Line No. Service

No. o %) 1) 1%}

3 3 2 2

“é & % El g g E &l

S| 2| S| 2|2 | 2|32 2

BV6”-Inlet 6”PL-2540149 BV Inlet 2945-TK56A Open | Open | Open | Open - - - -
BV6”-Inlet 6”PL-2945081 BV Inlet 2945-TK56B - - - - Open | Open | Open | Open

BV8”-Outlet 8”PL-2945076 BV Outlet 2945-TK56A Open | Open | Open | Open - - - -
BV8”-Outlet 6”PL-2945084 BV Outlet 2945-TK56B - - - - Open | Open | Open | Open
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Flow Chart 5 fanaasiuaeumsyfiaam

Activity Who Referene

1J52@ 1 Operation Planner %39 U-CM-TE (509
4 d . R — i i >
ﬂ?mmmmmﬂnmi internal movement off spec ’ Shift supervisor DoG |

L

Gat mdnava5una (ton) Ao Adaf 2945-

TKS56A/B Tuszuy GMM S ‘ Panel operator ‘ S MM ‘

1IM13 Line up 5211 Piping 112 Motor Operated Valve

Panel operator Field

(MOV) My Table 1 1@z Table 2 Wifuaniuz Transfer > aperator

N5 start pump 2945-P56/B (PX Pump) tfioda

Benzene AWl U-CM-TE i8at3anains Transfer sy L~ Panel operator H DCS ‘

ATUTINIU order

|

411713 Line up 5211 Piping 1182 Motor Operated Valve

Panel operator Field
(MOV) AT Table 1 1102 Table 2 Wiummuz N0 [~ | 7 oPemion T

operator

transfer

Gat A1FavAI501 (ton) waada fifafiy 2945-
—> Panel operator GMM
TK56A/B Tussuy GMM
ifudethaitel$ideu Density (Fix Density) S ‘ Panel operator >‘ GMM/DCS ‘
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5.3.2 M35 Empty Tank tievimsgeniigaginsal
Empty Tank
TunoumsUinau
° 4 ' < . . a
Operation N11N15989N MN Lﬁ@xﬁwanqﬂﬂm Tao Shift Supervisor AAADHI1H
U Plant Technician, Maintenance co. 118% Planer INOHIUINALA 1 Az Window 114
MIBOULLL
Preparation
1. A329d0UIAzIAs 8N Gasket 17NABIAIWN Design 111uA #3091 Inspection
Muua
2. gunsaianuasadodiuynna dmsudfianundeuldan
Procedure
1. Operation 1M389A MN tiiasmsudeten wazymssudusumaiy
v o a wa
Mechanical 11iigilnssindonlunsifiiaau
2. Shift Supervisor ¥1A15139M1I897U Planner 100 Window Tumsaeuay
qunsal
3. Window Tums Empty Tank Refer to Planer
o A o A o o= g
4. Panel Man vhimsitladnavlussun GMM iieliuiindeya
5. Operation 11113 Line up FYUUINDIAT8UAT Transfer Product low low level W5o3
2 v
M Standby HH9IU
6. Panel Man 1115 Start Transfer Product 1©11A3 Operate low low level WNIENY
' o o ' S o° ' R 2 o
Level agszaudmniglnsainegrhimavenusuvesginsaitiug 3uihimsnga
Pump
6.1 operation standby f pump AAPANANND monitor status pump
o & 2 A9 = o
6.2 NN transfer product IUNTENING level NABDINITIININIT stop pump

7. Panel Man ¥mstladavluszuy GMM
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8. Operation ¥11M31/a Isolation Block Valve 591 Tank )17 59 Lock 14 traziin 54 mavgaRuaeslun LRy (Emergency Shutdown)
13 Dip Level Lﬁ@ﬁ]ﬂiiﬁﬂutﬁﬂu3$ﬁﬂ Product iU Tank Nozzle 5.4.1 MOV (motor operated valve) MAUVANT 04
9. Mechanic ¥M3souQUnTal 1A2¥M5TUSARUAIY Reference standard torque AN MOV 1MONUUANTDI D1UAAIIN sail
10. Operation commissioning 18 Flow rate T3iAu 1 m/s (Refer to tank startup) ® Power supply trip
UNTZINA Roof Standing ® oyl trip
® MOV fail

nanmstgiaiio MOV shamunmses

5.4.1.1 Power supply trip

® §1 main supply Tlvhdy 1 start generator ﬁ Substation E ¥3aaaaofiy v
isf‘l generator UANTOI

o i trip ﬁﬁ’l MoV 1¥as29a01 MOV valve, Circuit Breaker g0 17] junction
box, MCC ‘71 substation E wisafaaonuldihd MOV UANT 04

5.4.1.2 o trip

® MOV 526, 541(inlet 2945-TK56A/B), MOV 554, 556 (inlet 2945-TK57A/B) trip
= Auto restart open
- Tnsudedumalivgada Benzene indaiuiiu 2045-TK56A/B
- Mmsasnaeuninauuazussreuluszuy SAP uazhnaeiiy MN

(Maintenance) 1Ay

® MOV 547, 548 (outlet 2945-TK56A/B), MOV 557, 558 (outlet 2945-TK57A/B)
trip
= Auto restart open
- Manual restart open whau

5.4.1.3 MOV fail

® 900 MN luszuy SAP iieudetoudely
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5.4.2 Pump 2945-P8A/B 118 Pump 2945-P9A/B 1182 Pump HIULNNI O
mmqﬁv‘iﬂﬁ'xﬁﬂmi‘vi’wmunws'm(trip)mm Pump 2945-P8A/B 11 Pump 2945-
P9A/B
® Power supply trip
® Over load trip
® Pump fail
nanmMUPIAvYE Y03 Pump 2945-P8A/B 11a¢ Pump 2945-P9A/B trip

5.4.2.1 Power supply trip
1 main supply Tlvhduae Tiamnse run pump ¢
5.4.2.2 over load trip

¥
v | [
- Start pump standby JumAewiusuduusn (A379890Y amp, pressure pump
A start)
- udeiu T reset pump (380 V) §99 trip

5.4.2.3 Pump fail
L 9 1A \ . :
X ﬂswﬂamuamu’nmﬂmnmmwﬂﬂ ( 1%U mechanical seal, pump,3¢UUNDD
4
auy)

- 900 MN luszuy SAP iieudedoudely

» © da oo
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NNA (MH1YY)

55 maUgianulunzan@y (Emergency Operation)

5.5.1 Operating window 2945-TK56A/B / 2945-TK57A/B

Ao

A7 Operate 1AUAI1AT H3D A1n31A1 NF1Mualy Operating Window Sheet 17

v
guiunsasil

=

e iiioAundo parameters (level 130 temperature) out of ({AUNIIAT i0 AT i
ﬁmuﬂ“lu) Operation Control Guideline (OCG) Wuan 12 ‘l?’ﬂllﬂﬁl raise 13114 NC (Non
Compliance)

o ilef1 parameters (level 30 temperature) out of ( AUNTIA e M Himua
“lu) Operation Window(OW) ¥ raise ndJu Incident ( Lﬁﬂﬁdm ow ﬂ:ﬁmﬂu incident ﬁuﬁ)

5.5.1.1 Level ATG (mm)
NANTZNUADNS Operate Level UM Operating window
o pndwaliiiams Overflow YeefssunaafuI 18

WANTZNUABNIT Operate Level A1N11A11 Operating window

o 9ndawaldl Pump AAAMUIEEMEIT99319I0ANT run dry

Benzene TK56A IFRN 12600 12500 859
Benzene TK56B IFRN 12