NANUHIN V.2-14

BNAIININIVANITUY Fire Heater Operation (2200-H1-H4)

(W-(A-P2-0OP)-2200-005)

T-MON-223097/SECOT PTTGC5-T223097(2H)-Idx



w OGT

AAA a [
UIHN NN Iﬂfsﬁjﬂﬂ nNANA D1NA (NHIBU)

Plant Operation

W-(A-P2-OP)-2200-005

Fire Heaters Operation (2200-H1-H4)

Jailae ;

U
orallae : _

A g
FNYFIHNUNIU

] ° ' '
ANUNIU AMHU UUITIU

Tamsudlu
2 4 o Aa v o q9 =
Fan Juntinaanuly 51waziden Tao
0 23/02/2020 Migrated (i Tag System
EEATD))
1 04/06/2021 ud i e e swa ¥l
dofmua PSM 1ag
RIGE Template Ty
2 26/04/2022 1 Smlganhiuag g 61ma vl
anusuAaveuluden 3
Coodd oy
ARUWNTUNDEIV
THEHIBTY Forieanu
A-P2-OP Plant Operation
KPI fthedos
KPI Measure Description / Calculation Target (unit)
N/A N/A
Ay
I NNEIVLY
3
Fonguang
aa v
enemsinevedlussuy
satenans Yolonans

W-(A-P2-OP)-2200-005 Fire Heaters Operation (2200-H1-H4)



RND_18
Rectangle

RND_18
Rectangle

RND_18
Rectangle

RND_18
Rectangle


U3EM #7% Inavea inlinoa W-(A-P2-OP)-2200-005: Fire Heaters Operation

6 GT

NNA (MH1YY) (2200-H1-H4)
19NEN591999MEUDN
A
¥OLONAT o
a5ty
9
Ui
1. Saglszasd 1
2. VIUIUA 2
v a o A

3. HKUINUAZANNIVNAYOVY 3
4. WORKFLOW 4
5. §1ﬂﬁ$!aﬂﬂﬂ1iﬁ]lﬁu\ﬂu 5
6. HIANHIN, 16
Uszmaldnsan 2 Funfinafaduld : 26/04/2022

wnasatuiduanudu wasnssudvomengunedieliniglundguuiem 7l Inavea wiinea $ifa @nvw) uazuidvluadowiniu vuweuns vhe

fautas dedle deven iemdernuduliniuyanadulaedlaiueunn



A o

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

6GT

NNA (MHITU) (2200-H1-H4)
1. Sagiszass
a Ko o X A4 g A ea v 0w
ﬂlJ?JLl ﬂ‘mmuLwar}Juummdmiﬂgummiw Operator #1371 Start-up Heater Y93 CCR

Platforming Unit, 2200 H1-H4 rite Ifaunsodfiiden Idedralasasiouazlidsza@niam

6GCT

U3EM #7% Inavea inlinoa W-(A-P2-OP)-2200-005: Fire Heaters Operation

Uszmal¥nsan 2 wh 190 16 Suntinarfanuld: 26/04/2022

onansatuiifumudu uagnssudvmengmnevieliniglunduuism ifid Inavea wiirea $1in () uasuidvluadewintu Fawmeuns v

o o & v ave o o vy
Anulas desie ahevan Luam‘uamwadwﬂuuﬂﬂaau’immﬂmuau,mm

NNA (MH1YY) (2200-H1-H4)
2. vouwA
S Y
Uszmal¥nsan 2 nh 290 16 Suntinarfanuld: 26/04/2022

nansatuiilumnudu wasnssudvemanguanesieldmelunguuisn #iiii Tnavea walinea d1fa v wazuddvluaSeuindu Fuweuns vigh

o e & v Y awe P o v
AnuUas dedia aneven LUE]W'W':]ﬂ'J'WHﬁU1MﬂUuﬂﬂﬁaUI@UUi@an\!iyﬁﬂ




A o

aaa a
U3E% A% Tnavea inlinea

@ “ NNA (MHITU)

W-(A-P2-OP)-2200-005: Fire Heaters Operation
(2200-H1-H4)

3. winfrazanuiuiarey

P
a o

. oy A o o A A a 2 Ay 3
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

. ¥
Panel Operator yuthilumsaruguniiensnanduszUy DCS finanseglu Control
A =) A dy
Room (MCB) WI61WWﬁﬁﬂﬂl°ﬂNﬂmﬂ1W!!ﬁ3ﬂ?M1ﬂlﬂ1§Naﬂ1’W]ﬂ\iﬂ1i
. . o 9 A o o . Y (2 wa
Shift Supervisor mwmﬂumimﬂugua Field Operator {ta¥ Panel Operator 1wﬂg‘um1u

H a aa A 9qya @ 1 Y ia aa A QY a o ga
amtuneulfinnu e lminannulasasudedUfiinnuaziie lnaadunguan

3.1
d A 3 ' a
Q‘]Jﬂiﬂ! NI0 TTHINHUIWHAN
32
Y a o 1L
33
a 4y
uazilsmamswaniidesns
34

Shift Manager 11hii lumsswaems malfinaumelunzuazszamaudy

[ @ 4 4 a 4 | @
wihenuaivayudu e limsmwaieutiulidealasads

.
Uszmal¥nsan 2

w390 16 Suntinarfanuld: 26/04/2022

onansatuiifumudu uagnssudvmengmnevieliniglunduuism ifid Inavea wiirea $1in () uasuidvluadewintu Fawmeuns v

o o & v ave o o vy
Anulas desie ahevan WEJ’M‘UE)W'J'WaUIMﬂUuﬂﬂﬁi}\ﬂﬂﬂlﬂﬂ?Uﬂu‘m'm

6GCT

aa a
158% W% Tnavea iniinea

NNA (MH1YY)

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

(2200-H1-H4)

4. WORKFLOW

.
Uszmal¥nsan 2

wnansatuiiluaudy wasnssudvemangunedieldmelunguy

nh 490 16

Suntinarfanuld: 26/04/2022

e it Inavea wniirea $1in Gnou) wazuidnluedewintdy vuwouns vihe

o e & v Y awe P o v
AnuUas dedia aneven LUE]W'W“UEJﬂ'J'WHﬁUIMﬂUQﬂﬂﬁaUI@ULﬂQiUO\{WﬁW




Asa a Asa

é 15N N7 Inavea wlinea | W-(A-P2-OP)-2200-005: Fire Heaters Operation é U3HM #7% Tnavea nlinea | W-(A-P2-OP)-2200-005: Fire Heaters Operation

NNA (MHIYU) (2200-H1-H4) NNA (MH1YY) (2200-H1-H4)

» © da oo Y 4 o da o e
Wszmeldnsai 2 1 590 16 Suntinarfanuld: 26/04/2022 Uszmal¥nsan 2 %1 6 910 16 Suntinarfanuld: 26/04/2022

o & o oS a4 ay : - o o 2 4 B . Y d . P S ay - - - oy
onansatuilifumnudu uaznssudivemengmneieldnielunduuien Tnavea wailaea $1i0 (uvvu) uavuddnlueTouitty vuweuns onasatuiidumudy uagnssudvmengunedielinielunduuisn Tnavea nfirea $1in (uvw)

dvluaTalvintu vuweuns vhg

o o & v ave o o vy o e & Y qve P vy
Anulas desie ahevan L‘u9Wl‘Uaﬂ’JWilﬁUIWﬂﬂﬁ.‘lﬂﬂﬁaUIﬂﬂlllﬂ5Uﬂufu'\?\ AnuUas dedia aneven L\JB‘WW‘UGF\'J'W?WlMﬂU\.!ﬂﬂﬁﬂuTﬂﬂN



RND_18
Rectangle

RND_18
Rectangle


Asa a Asa

15N N7 Inavea wlinea | W-(A-P2-OP)-2200-005: Fire Heaters Operation é U3HM #7% Tnavea nlinea | W-(A-P2-OP)-2200-005: Fire Heaters Operation

éGc NNA (MHIYU) (2200-H1-H4)

NNA (MH1YY) (2200-H1-H4)

MCB (DCS)

» © da oo Y 4 o da o e
Wszmeldnsai 2 wh 790 16 Suntinarfanuld: 26/04/2022 Uszmal¥nsan 2 #8910 16 Suntinarfanuld: 26/04/2022

o & o oS a4 ay : - o o 2 4 B . Y d . P S ay - - - oy
onansatuilifumnudu uaznssudivemengmneieldnielunduuien Tnavea wailaea $1i0 (uvvu) uavuddnlueTouitty vuweuns onasatuiidumudy uagnssudvmengunedielinielunduuisn Tnavea nfirea $1in (uvw)

dvluaTalvintu vuweuns vhg

o o & v ave o o vy o e & Y qve P vy
Anulas desie ahevan L‘u9Wl‘Uaﬂ’JWilﬁUIWﬂﬂﬁ.‘lﬂﬂﬁaUIﬂﬂlllﬂ5Uﬂufu'\?\ AnuUas dedia aneven L\JB‘WW‘UGF\'J'W?WlMﬂU\.!ﬂﬂﬁﬂuTﬂﬂN



RND_18
Rectangle

RND_18
Rectangle


Asa a Asa

é 15N N7 Inavea wlinea | W-(A-P2-OP)-2200-005: Fire Heaters Operation é U3HM #7% Tnavea nlinea | W-(A-P2-OP)-2200-005: Fire Heaters Operation

NNA (MHIYU) (2200-H1-H4) NNA (MH1YY) (2200-H1-H4)

. . y
Wszmeldnsai 2 w99 16 Suntinarfanuld: 26/04/2022 Uszmal¥nsan 2

o & o oS a4 ay : - o o 2 4 B . Y d . P S ay - - oy
onansatuilifumnudu uaznssudivemengmneieldnielunduuien Tnavea wailaea $1i0 (uvvu) uavuddnlueTouitty vuweuns onasatuiidumudy uagnssudvmengunedielinielunduuisn Tnavea nfirea $1in (uvw)

o o & v ave o o vy o e & Y qve P vy
Anulas desie ahevan L‘u9Wl‘Uaﬂ’JWilﬁUIWﬂﬂﬁ.‘lﬂﬂﬁaUIﬂﬂlllﬂ5Uﬂufu'\?\ AnuUas dedia aneven L\JB‘WW‘UGF\'J'W?WlMﬂU\.!ﬂﬂﬁﬂuTﬂﬂN



RND_18
Rectangle

RND_18
Rectangle


Asa a Asa

é 15N N7 Inavea wlinea | W-(A-P2-OP)-2200-005: Fire Heaters Operation é U3HM #7% Tnavea nlinea | W-(A-P2-OP)-2200-005: Fire Heaters Operation

NNA (MHIYU) (2200-H1-H4) NNA (MH1YY) (2200-H1-H4)

y ¥ 4 9 o da o oo gy y ¥ 4
Usgmaldnsai 2 w1190 16 TuinfinatisAvld: 26/04/2022 dszmeldasad 2
wonansatuiifurudy uasnssudvsmangmneaiteldnslunduuidn 17 Inavea wilasa $1in (o) uasussiluaiewindu Fameouns wnamsatuiifunudy ussnssdvsmanguinedieldnelunguusdn Tnavea niinea $1in o)

o o & v ave o o vy o e & Y qve P vy
Anulas desie ahevan L‘u9Wl‘Uaﬂ’JWilﬁUIWﬂﬂﬁ.‘lﬂﬂﬁaUIﬂﬂlllﬂ5Uﬂufu'\?\ AnuUas dedia aneven L\JB‘WW‘UGF\'J'W?WlMﬂU\.!ﬂﬂﬁﬂuTﬂﬂN



RND_18
Rectangle

RND_18
Rectangle


Asa a Asa

é 15N N7 Inavea wlinea | W-(A-P2-OP)-2200-005: Fire Heaters Operation é U3HM #7% Tnavea nlinea | W-(A-P2-OP)-2200-005: Fire Heaters Operation

NNA (MHIYU) (2200-H1-H4) NNA (MH1YY) (2200-H1-H4)

» © da oo Y 4 o da o
Wszmeldnsai 2 %1 13 910 16 Suntinarfanuld: 26/04/2022 Uszmal¥nsan 2 111 14910 16 Suntinafanuld: 26/04/2022

o & - Py oy " ae - o o 2 4 B . Y d . P S ay - - - oy a o '
onansatuilifumnudu uaznssudivemengmneieldnielunduuien Tnavea wailaea $1i0 (uvvu) uavuddnlueTouitty vuweuns onasatuiidumudy uagnssudvmengunedielinielunduuisn Tnavea nfirea $1in (uvw) dviluaTolingu vnnweuns 1

o o & v ave o o vy o e & Y qve P vy
Anulas desie ahevan L‘u9Wl‘Uaﬂ’JWilﬁUIWﬂﬂﬁ.‘lﬂﬂﬁaUIﬂﬂlllﬂ5Uﬂufu'\?\ AnuUas dedia aneven L\JB‘WW‘UGF\'J'W?WlMﬂU\.!ﬂﬂﬁﬂuTﬂﬂN



RND_18
Rectangle

RND_18
Rectangle


é 131 Wh9 Tnavea inlinea W-(A-P2-OP)-2200-005: Fire Heaters Operation é 1580 195 Tnavea wiinea W-(A-P2-OP)-2200-005: Fire Heaters Operation
RALGECTIRED) (2200-H1-H4) EAUGECTRE D) (2200-H1-H4)
6. MANUIN
- Tl
¥ ! ' ¥ ' v
dszmaldniaii 2 wih 1590 16 Suilnatiaiula: 26/04/2022 Uszmielansai 2 Wi 16 90 16 Suiifinatiaiula: 26/04/2022
tonansatuififummidy uagnssudnimenguneiielénislundguussn i Tnauea wiiaea $1in ) wavu3svlueewindu Fsmeuns e wnamsatuiifurudy ussnssdvsmanguineieldnislunguusen i Tnavea wilaea d1ifn (wwww) wasuidrluedewindu shuweuns vhd

o & v ave o o vy o & Y awe P o v
Anulas desie ahevan Luwwammau'lunuqﬂﬂaau‘[maﬂmuausum AnuUas dedia aneven L\JB’A'WJEﬂ']'ulﬂU‘leU\.!ﬂﬂﬁﬂuIﬂUNiﬂan\!(\JWN


RND_18
Rectangle


NANUHIN V.2-15

PNANIINIDUINICUU Heater ﬂl@ﬂﬁﬂ?ﬂﬂ’lﬁwaﬂd’lﬁﬂ

T-MON-223097/SECOT PTTGC5-T223097(2H)-Idx



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
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° 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
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Hydrogen Manufacturing Unit (HMU)
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HDS Unit
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Figure 1: Typical furnace lay-out
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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
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-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...
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Tvpes of Fired Heaters - Sketches Heat

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

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

T Box heater with horizonial
tube coil
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Heat Types of Fired Heaters - Sketches

by Encwall-fred

c) Sidewall-fired ) Sidewallfired multievel
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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
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Yertical Cylindrical Heater
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¥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
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100-H1A and 2100-H1 feed fractionation fired heater
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200-H1-H4 and 2200-H1-H4 Platformer fired heater
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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.
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Forced Draft fired heater

|—seaek

| -~ Dampor

HIF in

Burner ———
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430-H1 platformate splitter fired heater
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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
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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
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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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Popums 301 Typiead nabiural drafl gas-fired process beater

éam cHEMICHL

N1SW1AAN52Y ( Convection)

°  msmamanydeulagmsmnnnudeuninaanms
10U 111UV 1M M 9IMAKI VD UTIAD

o  msmamanuSeulagmsmanuIeunavuauia

< . .
1 convection section

A (] )]
*  mastnasulmvesvedlrasziiemanuderlan
A wdy i dg
Fawihiifeu Aufumsnder i (urbulence) 9z

“U’Jﬂﬁl‘}‘iﬂ1§ﬂ1ﬂ!ﬂﬂ’nu§i’]uﬁﬂﬂlu .QT

x‘-ﬁ
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M3MIANN30Y ( Convection)

IzVIUMIEMANNSoular e SIAA UV
vodlva Tamwzednads mymemanuSeuszring

Aamrhvesingnuvediva

M3WIANN3eUl U Fired Heater

mImaNu3euazInAlY convection section Y84 Fired

d! v S Y \ |
Heater ‘ﬁﬂﬂmﬂmﬁﬂﬁﬂu(hm flue gas) ITYNAINIU
tube Hazpuoan 1N stack

®r NP
Vo S ’y g
MIUNTIA (Radiation) D $\

U a | ﬂ' | <& Y d‘d l
Tagnnviiavzurnauuimanihiifinnuemazaau
WuMyHanniuAInaeanal lagnueazn TN

3
=

4" u a LY :’J ' lﬂ' Ll < Y
v VuiUgargivesTngiu msukaaumimanlwih
= A\l T Ao v U 4‘ A d‘
Bend Msukannnieu mningauganaunay

M < Y d"ﬁ Yo v b4 o 4 a
mimdnlWihiifezlaSundanunnadon ilvigamgi
voaInggauu mamemaderludnuazizenms
TRAT
msuasadmdunaumiman lihndanu Sedhiduiudes
dd‘ a A \J ' \ Al k4
figenaglumsidumala q Aeansaawruresnsla

65(00110«.«1

v a a A sa @ v =
ANNSaUTIARINANaARgfatluannFaun
a ] [ 1o o =
Mnannsanalauannsaulaensuissd lnen
ANUARETHARINITOAANAUAINTAUAINNNG
‘o o v o & e ' o
wiedlalaindu nalauagnu

- [

1. 8209900 IQAMUTRATNAANAUANNS DY

2907 RnRTITETAANAUANNSAULARNIN

a a

’
AQHAEELLATTANY

@ GLOBAL CHENICAL

M3UNT 381y FIRED HEATER

1 oda ya & A )
@T'JuﬂNﬂ]i!W]ulﬁN!ﬂﬂsﬂuﬂ']Eﬂu!ﬂ]li]ﬂ’ﬂ Radiant

®rt

agUmssemanaieulu fired heater

Introduction to Fired Heatq]rs{- Familiar Terms P> In a typical Natural Draft heater...

@amm et

dUgnsenawnlug

v @@ Qaaa A 'y a e
-miLm‘lumﬂuﬂQmmmimumnummlﬁmwmnu

= 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
Tachnip i @fﬁ
s 7 Lo - ! Lo -
3 y & @ ' M
ANAINNSAULTALINAY * nsaigavnaninaeiuing azlidanusauudsain heating value

¢ fa WanaanuFauanmawtludidanwdsiiaunsn
thanldeuldgegaainnsinludiiy asflsznaufing
nnadanlaanmsunlwifisauzduing andu H,0

o @y H,0 amusgavhearaflufing (lah) vie
aaanas (1)

o nsdigavhaiiinaeflui levhfiRaanmsenludag
ArLwuTiguupiimauazianldeasnnuiauudsann
NNSALLUNRANNT

MMgALLLNAaNH USunaANEauastasayinny
AMNSRULRATY

* 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
Bluib

COMBUSTION AIR

FORMULA

2z 8

@ GLOBAR. CHEMICAL

Flammability limit

* AENHANNUAINIALAIAENTNAMNENTUN AR WA
TIUUL TAUNUYURDAUALAMNAY WINANNLDNDY
1R TBINRIgINIVFasINdTwul wWadlWazlhga A

a GLOBAL. CHENICAL

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

Lem Rich Lem Rich

Saifomi faifamds
E—— ER—— J— sy e

Telraiiu 40 75 Tamu 1617 2740
fumamuanlad 12,5 B 13 0mledy 20 12
oy 50 15 wuduy 13 75
oy 30 124 Tnadu 12 71

CH, 5 ' v v ' Twaom 21 55 u 11 6466
sgarastasanNdnduilizand lean . = W .,
o HH H H ! < ! H BN 12 74 Bxiaian 40 A‘s
Sia Flammability limit uazA1geaniandn rich o S -
Flammability limit s :
: *+1 101325 kPa 298,15 K e Ikamifuuu
":':' < rwlatrinmudnin
‘-N_ 3 & narsdn I mIendseds hnufudunad
Suies S
Ore._ ®rr Or
‘1l "ﬂ 2 . .
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

g o a4 X A o
7]!1]14! MBUASVIUNAI HIDBRUNWAINNADIFINNU

A a v A A X o
° mamﬂmﬁmsam"lwmmwammwau PBunarremasas

o v A qu o v M
gﬂ‘i]1ﬂﬂ!wa1°ﬁ!ﬁ3~n3ﬁuﬂﬂﬂ1i!ﬂ1‘lﬂuﬂ1ﬂ1ﬂ°ﬂ Burner

o iijonamamnlniivewemamanazilBia e Ives
wadlvlifindu 20% mswnlvdiveadormamanszring
MafueIMAZS I NUVVVBUKAINVIMA NTIZMN %
temaegluadedny Ujasenvesmswnlydiduia
157301
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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

= a

~Tube hot spot D YATHAIUIIN tube 1T VBNDIQUHYAT

v Y A ad a o a )\ d‘ o
ﬂ.l'ﬂﬂa1'1iﬂqmﬁﬂuﬂ!ﬂumaqaﬂQﬂ'ﬂﬂ]@ﬂﬂﬂ‘nﬂ]ﬂuﬂ
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

@rt_

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

&amx CEnscAL

EXTENDED SURFACE TUBES
(WRHRANUENERANURIND)

Audanuenaaanaasiadigliinisanainang
v “Q”
SAURATU

@amnn«wz

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

GLOBAL CHEMICAL

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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®rr [ L. Gpr__
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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» 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
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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%

(&m DA CHEMCHL
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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
flasrulailwlusuiia burner




NANUHIN V.2-16

Y d
!’é)ﬂiﬁi!!ﬁﬂ\‘]ﬂ313»1%1’13J”I§€ﬂ°|n!ﬂ1559\‘15Uﬁ1iﬂﬁiﬂ§ﬂ1iﬂﬂuﬂlﬁﬁ‘ﬁﬂlﬂ1

(Flare)

T-MON-223097/SECOT PTTGC5-T223097(2H)-Idx



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 Description Maintltem text Equipment Description Maintltem text

N-2945-P-054-A-M  MOTOR OF VRU VACUUM PUMP S 2Y Motor 380 V and LV SWGR Inspection u14 01/01/2023 N-2945-C-001-M MOTOR OF VRU EXHAUST FAN S TA Motor 380 V and LV SWGR Inspection ~ U14 08/01/2023
N-2945-PLC-ME510 VRU PLC Control System GC5 C 1 Month in Patrol Inspection R55 01/01/2023 N-2945-EA-001-A-M MOTOR OF VRU LUBE OIL COOLER S TA Motor 380 V and LV SWGR Inspection ~ U14 08/01/2023
N-2945-PLC-ME510 VRU PLC Control System GC5 C 1 Year in Online maintenance R55 02/01/2023 N-2945-EA-001-B-M MOTOR OF VRU LUBE OIL COOLER S TA Motor 380 V and LV SWGR Inspection ~ U14 08/01/2023
N-2945-PLC-ME510 VRU PLC Control System GC5 C 1 Month in Patrol Inspection R55 02/01/2023 N-2945-P-022-A-M  MOTOR OF VRU ABSORBENT SUPPLY PUMP S TA Motor 380 V and LV SWGR Inspection ~ U14 08/01/2023
N-2945-C-001 VRU EXHAUST FAN S 6M-INSPECT COUPLING AND GREASE UP u12 03/01/2023 N-2945-P-022-B-M  MOTOR OF VRU ABSORBENT SUPPLY PUMP S TA Motor 380 V and LV SWGR Inspection ~ U14 08/01/2023
N-2945-FA-029-A FLAME ARRESTER OF VRU MAIN HEADER B 6M CLEAN FLAME ARRESTER u12 03/01/2023 N-2945-P-053-A-M  MOTOR OF VRU ABSORBENT RETURN PUMP S TA Motor 380 V and LV SWGR Inspection ~ U14 08/01/2023
N-2945-FA-029-B FLAME ARRESTER OF VRU MAIN HEADER B 6M CLEAN FLAME ARRESTER u12 03/01/2023 N-2945-P-053-B-M  MOTOR OF VRU ABSORBENT RETURN PUMP S TA Motor 380 V and LV SWGR Inspection ~ U14 08/01/2023
N-2945-FA-101 FLAME ARRESTER ON VRU VENT B 6M CLEAN FLAME ARRESTER u12 03/01/2023 N-2945-PCV-101 PRESSURE CONTROL VALVE N2 SUPPLY TO VR © 1Y Visual inspection u13 08/01/2023
N-2945-P-054-A VRU VACUUM PUMPS S 3M-CHANGE LUBE OIL AND INSPECTION u12 03/01/2023 N-2945-PCV-570 RECOVERED N2 FROM VRU B 1Y Visual inspection u13 08/01/2023
N-2945-P-054-B VRU VACUUM PUMPS S 3M-CHANGE LUBE OIL AND INSPECTION u12 03/01/2023 N-2945-PLC-ME510 VRU PLC Control System GC5 © 1 Month in Patrol Inspection R55 08/01/2023
N-2945-PLC-ME510 VRU PLC Control System GC5 C 1 Month in Patrol Inspection R55 03/01/2023 N-2945-C-001 VRU EXHAUST FAN S 6M-INSPECT COUPLING AND GREASE UP u12 09/01/2023
N-2900-FD-211 FLAME DETECTOR AT VRU (2945-ME15) S 4M Flame detector test action/Inspection  R56 04/01/2023 N-2945-FA-029-A FLAME ARRESTER OF VRU MAIN HEADER B 6M CLEAN FLAME ARRESTER u12 09/01/2023
N-2900-FD-212 FLAME DETECTOR AT VRU (2945-ME15) S 4M Flame detector test action/Inspection  R56 04/01/2023 N-2945-FA-029-B FLAME ARRESTER OF VRU MAIN HEADER B 6M CLEAN FLAME ARRESTER u12 09/01/2023
N-2900-GD-232 GAS DETECTOR AT VRU (2945-ME15) S 4M Gas detector calibration R56 04/01/2023 N-2945-FA-101 FLAME ARRESTER ON VRU VENT B 6M CLEAN FLAME ARRESTER u12 09/01/2023
N-2900-GD-233 GAS DETECTOR AT VRU (2945-ME15) S 4M Gas detector calibration R56 04/01/2023 N-2945-P-054-A VRU VACUUM PUMPS S 3M-CHANGE LUBE OIL AND INSPECTION U1z 09/01/2023
N-2945-PLC-ME510 VRU PLC Control System GC5 C 1 Month in Patrol Inspection R55 04/01/2023 N-2945-P-054-B VRU VACUUM PUMPS S 3M-CHANGE LUBE OIL AND INSPECTION u12 09/01/2023
N-2945-PLC-ME510 VRU PLC Control System GC5 C 1 Month in Patrol Inspection R55 05/01/2023 N-2945-PLC-ME510 VRU PLC Control System GC5 C 1 Month in Patrol Inspection R55 09/01/2023
N-2945-P-022-A VRU ABSORBENT SUPPLY PUMPS B 1Y-CHANGE OIL AT BEARING BRACKET u12 06/01/2023 N-2945-PLC-ME510 VRU PLC Control System GC5 © 1 Month in Patrol Inspection R55 10/01/2023
N-2945-P-022-B VRU ABSORBENT SUPPLY PUMPS B 1Y-CHANGE OIL AT BEARING BRACKET u12 06/01/2023 N-2945-STR-108 FILTER ON VRU VENT B 1Y-CLEAN STRAINER u12 10/01/2023
N-2945-P-053-A VRU ABSORBENT RETURN PUMPS B 1Y-CHANGE OIL AT BEARING BRACKET u12 06/01/2023 N-2945-PLC-ME510 VRU PLC Control System GC5 © 1 Month in Patrol Inspection R55 11/01/2023
N-2945-P-053-B VRU ABSORBENT RETURN PUMPS B 1Y-CHANGE OIL AT BEARING BRACKET u12 06/01/2023 N-2900-FD-211 FLAME DETECTOR AT VRU (2945-ME15) S 4M Flame detector test action/Inspection  R56 12/01/2023
N-2945-P-054-A VRU VACUUM PUMPS S 3M-CHANGE LUBE OIL AND INSPECTION u12 06/01/2023 N-2900-FD-212 FLAME DETECTOR AT VRU (2945-ME15) S 4M Flame detector test action/Inspection  R56 12/01/2023
N-2945-P-054-B VRU VACUUM PUMPS S 3M-CHANGE LUBE OIL AND INSPECTION u12 06/01/2023 N-2900-GD-232 GAS DETECTOR AT VRU (2945-ME15) S 4M Gas detector calibration R56 12/01/2023
N-2945-PLC-ME510 VRU PLC Control System GC5 C 4 Years in Function/Redundancy Test R55 06/01/2023 N-2900-GD-233 GAS DETECTOR AT VRU (2945-ME15) S 4M Gas detector calibration R56 12/01/2023
N-2945-PLC-ME510 VRU PLC Control System GC5 C 1 Month in Patrol Inspection R55 06/01/2023 N-2945-P-054-A VRU VACUUM PUMPS S 3M-CHANGE LUBE OIL AND INSPECTION u12 12/01/2023
N-2945-PSV-317 VRU VENT GAS HEADER (V2945476) S PSV CALIBRATION AND TEST u12 06/01/2023 N-2945-P-054-B VRU VACUUM PUMPS S 3M-CHANGE LUBE OIL AND INSPECTION u12 12/01/2023
N-2945-PSV-318 VRU VENT GAS HEADER (V2945477) S PSV CALIBRATION AND TEST u12 06/01/2023 N-2945-PLC-ME510 VRU PLC Control System GC5 C 1 Month in Patrol Inspection R55 12/01/2023
N-2945-C-001-M MOTOR OF VRU EXHAUST FAN S 6M Motor 380 V Regrease uia 06/19/2023 N-2945-C-001-M MOTOR OF VRU EXHAUST FAN S 6M Motor 380 V Regrease ui4 12/19/2023
N-2945-EA-001-A-M MOTOR OF VRU LUBE OIL COOLER S 6M Motor 380 V Regrease ui14 06/19/2023 N-2945-EA-001-A-M MOTOR OF VRU LUBE OIL COOLER S 6M Motor 380 V Regrease u14 12/19/2023
N-2945-EA-001-B-M MOTOR OF VRU LUBE OIL COOLER S 6M Motor 380 V Regrease ui4 06/19/2023 N-2945-EA-001-B-M MOTOR OF VRU LUBE OIL COOLER S 6M Motor 380 V Regrease ui4 12/19/2023
N-2945-P-022-A-M  MOTOR OF VRU ABSORBENT SUPPLY PUMP S 6M Motor 380 V Regrease ui4 06/19/2023 N-2945-P-022-A-M  MOTOR OF VRU ABSORBENT SUPPLY PUMP S 6M Motor 380 V Regrease u14 12/19/2023
N-2945-P-022-B-M  MOTOR OF VRU ABSORBENT SUPPLY PUMP S 6M Motor 380 V Regrease u14 06/19/2023 N-2945-P-022-B-M  MOTOR OF VRU ABSORBENT SUPPLY PUMP S 6M Motor 380 V Regrease ui4 12/19/2023
N-2945-P-053-A-M  MOTOR OF VRU ABSORBENT RETURN PUMP S 6M Motor 380 V Regrease ui4 06/19/2023 N-2945-P-053-A-M  MOTOR OF VRU ABSORBENT RETURN PUMP S 6M Motor 380 V Regrease ui4 12/19/2023
N-2945-P-053-B-M  MOTOR OF VRU ABSORBENT RETURN PUMP S 6M Motor 380 V Regrease u14 06/19/2023 N-2945-P-053-B-M  MOTOR OF VRU ABSORBENT RETURN PUMP S 6M Motor 380 V Regrease ui4 12/19/2023
N-2945-P-054-A-M  MOTOR OF VRU VACUUM PUMP S 6M Motor 380 V Regrease ui4 06/19/2023 N-2945-P-054-A-M  MOTOR OF VRU VACUUM PUMP S 6M Motor 380 V Regrease u14 12/19/2023
N-2945-P-054-B-M  MOTOR OF VRU VACUUM PUMP S 6M Motor 380 V Regrease u14 06/19/2023 N-2945-P-054-B-M  MOTOR OF VRU VACUUM PUMP S 6M Motor 380 V Regrease ui4 12/19/2023
N-2945-PLC-ME510 VRU PLC Control System GC5 C 1 Month in Patrol Inspection R55 07/01/2023

N-2900-FD-211 FLAME DETECTOR AT VRU (2945-ME15) S 4M Flame detector test action/Inspection  R56 08/01/2023

N-2900-FD-212 FLAME DETECTOR AT VRU (2945-ME15) S 4M Flame detector test action/Inspection  R56 08/01/2023

N-2900-GD-232 GAS DETECTOR AT VRU (2945-ME15) S 4M Gas detector calibration R56 08/01/2023

N-2900-GD-233 GAS DETECTOR AT VRU (2945-ME15) S 4M Gas detector calibration R56 08/01/2023
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VRU Start Mode Control Setting

JECONOMY CONTROL
Economy Mode Enable .

Time between Regenetations m of m min
Regeneration§ before Economy m of -

LOADING CONTROR,_ Starfiof VRU Desorption cycles

#1101 vapour Inlet Flow [ll W
VRU Start Flow of m‘ém’ﬂl

Motor and Valve Icons

FQ101 Accumulated Floy

The icons display the status of motors and valves RN
- Accumulated flow Nm’ B

VRU Start A t
In Auto / Ready (closed/not running) art Amoun

Prevent Economy Amount

In Manual / Ready (closed/not running)

Accumulated Mass Flow

Bed A Bed B
In Manual / Energized {open/running) Accumulated Mass flow [l 1l

VRU Start Amount
In Auto / Energized (Open/running) Prevent Economy Amount

Stopped by alarm

==L =
FEEE®

Vacuum Pump P54A/B
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0il Cooling Fan

Ol Coolor start temp >
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TAH109 deloy NN of M) s  Adarm volue JEEEE *C
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FT104 oi flow il R
FAH104 e Alarm value ] mam
FAL104 e Alarm value IIER mam

deloy [N of MREEHs  Alorm volue I *

Prebeating start temy

Preheating stop temp >

Absorbent Supply & Return

]

Parameters

Absorbent Supply request timeout

TT111 et temperature N R c
TAH111 deloy I of MEEEE s Alorm vaiue IR *C

FT102 Absorbent inet flow satpoint [HE) EEN) 3
FAL102 deloy IS of M = Alorm volue IR man

5.2.5 Monitor of Emission Outlet

Pump selection
M53A

M538

AV120

Lov107/

S

orbent Vessel
Absocb urn Route request timecet | ‘K& B

PT107 Pressure top Sotport [EEE EEER] rmbarg|
PAH107 Goloy IS of M5 Alorm vaioe IR mbarg

LT109 Calcuiated level seport [HED HEEEER
LAH109 Restrt deloy D of M s Alarm value I %
LAL109 Restrt deloy I of M s Alsrm volve I %

Monitor of emission outlet 1 3 /3 AiD AT102, AT103, and AT104

- AT102 9¢ monitor Ai1 CO

- AT103 9¢ monitor fi1 Total VOCs
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