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Normal Case (GasolineCs/Cy Oriented Mode without Raw Cs/Cy)

By-passed as columns fouling occur

C5 Gasoline or
Slop Oil And slop oil running stopped

FUtETETEEEEsEssssmEmEsrErEEEEREREEEEEEAEARRREREL Recycle
(NNF) ' :
5 : CH e
RPG x » ge C5
De-C5 Col. | Reaction ——#»  De-C5 Col
Incl wash oil
l C6-C3
(Products are C6-180 °C Co-180°C
Cut and PGO when the . (Not €9-204 °C due to
rerun tower is down for Sl e > : -
. 24 stage reactor limit)
cleaning )

\—0 PGO

* Towers with operation flexibility to have different overhead product.

’—. Sour Gas to Cracker

——» H)SStrpper ——» BTX Tower —— 3 BTXCut
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Reactor DPG 1st Stage DPG 2nd Stage
Sud-Chemie type ODPG-III
(Olemax 807) Ni-Mo 1.5mm CDS
DPG-1 : (Olemax 600) Olefin Saturation Catalyst
Catalyst TYPe | paladium Catalyst Sud-Chemie type ODPG-I
(Olemax 806), Co-Mo1.5mm CDS
Hydrodesulphurization Catalyst
To meet C5-180°C
Volume Basis | Product Spec on Diene To mete_t pro?uctt_spec on feed to
Value and styrene content aromatics extraction
24.3 m3 per bed, ODPG-I11 6.8 m3 and ODPG-II
Volume
48.6 m3 total 16.6 m3
Cycle Time Expected 1 year > 1 year after initial start-up

expected

Estimated Life

3 years guaranteed (per
reactor)

3 years guaranteed

Feed phase

liquid

Vapor

Regeneration
Temp. &Press.

480°C/1.0kg/cm2

480°C/1.0kg/cm2

Catalyst state

Reduced state

Sulfided state

B F

a).4 & F BB B F

Diolefin + H, = Olefin

Styrene + H, & Ethyl-Benzene

Alkylated Styrene + H, - Alkylated Ethyl-Benzene

Indene + H, = Indane

DCPD + H, > Dihydro-DCPD
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b).Chemical Structures

©C2H3 @ -

Styrene to Ethyl-Benzene

0 — Q)

Indene to Indan
FoarFBERs ™ F K BYigid 02 Hﬁf;}aﬁ% o 4 &
5
Olefin + H2 > Paraffin
Sulfur Compounds + H, - H,S + Paraffin
C. 7 ¥H i erF REMELS
a) Kk femr i ¢ @ LS 4 > g <400 wt ppm e
b). 7 fr 4 € & = fE 4 A (£ ¢ & > <30 wt ppb, 4:<10 wt ppb -
d. Hizid i 2 5F REFRRPFFZLAEA
a). s ke &Ny Purge:» 0% & A3F ¥ T o
b). ks ot HE R ES > F B E M AFRRBR -
C).* P BRZTHF R E L 110C -
d). & 110°C ™ » ™ H2 #-fi4 s B R o
e).#-F BEE AR I 60C -
f). 12 25% e F gkl A 205 b o
9). #te HEHE N aF BERT -
h). G4 ABERFTT - EHREME T 100%

e. & ¥ FiITH IR

ERC ke g th
wr 4 &+ kglem (Feed+Recycle)

EOR 58 100 20 04282

3 . = 70+

255 R SorR 159 190
EOR 225 273 27.72

?\ BFE R = 56.9+13.7
SOR 270 316 29.22
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Metal Oxides + H,S - Metal Sulfides + H>,0O

FEEBEEE AP

K. = 530§
a). % & = %
Existing gum mg/100 ml 4 max
Diene value 2 max
Induction period  minutes 480 min
C4s and lighter wt% 2 max
Benzene wt% 0.3 max
C6s plus wt% 3.5 max
b). ¢ B & &

C5s and lighter wit% 1 max
C9s and heavier ~ wt% 1 max
Total Sulfur wppm 1 max
Brom ine Index mg/100g 150 max
Diene Index 1 max
Thiophene wppm 0.2 max
Water wppm Nil

Chlo rides wppm 1 max
Carbonyls wppm 1.5 max
Nitrogen wppm 0.5 max
Styrene wppm 250 max
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C.B: 3 {5 4 ivd ~ 2
a). B AR BAGEHE &
b). % = BB R
C).Bf = i i 4 R
d).® £ miniflow Valve
e).ff & pr & ¥4y

d.a § %P
a).FE & F ~ B
b).ﬁﬁ’f?: R Y 2 B RP
C).d& WAEAL L 2 & F

3~ g “(PGHU)#A22 F R E 2
1). 2 5F BE

@#ﬂa@Mmﬁ’agﬁ@&ﬂﬁﬂéw%W'éﬁ@ﬁa

rﬁauﬁ FIETAEFAPLARPAF RELF LR
2.0kg/lcm?> T Fie T F REBEL A L 4 ZHE BB AT TR F
%5.‘5}?%'"‘:

a. R BA 2 LE P PR E S E T 400T -

ZF 1 mol% > BhsiEmh « ABRAR 2 0 &7

C. WU ® FIE R B 400°C i B hI BT 30L& VA B o

d. i%ﬁ&%&iﬁ&z;@%’f;ﬁ?;‘i»g , f*e‘iﬁ'_ﬂ}:“&:} 4 450°C 11 T o iF
ﬁmi‘%“?ﬁek—?i 5 mol% - _\ﬁm’ih’gi:ﬂ;-‘rb,;\,fb,%_ %F&g
YT X R4 K 0 T 425°C o

6. B AL F BT KU X E SR 2§ F 3 10 mol%

foles B ABESFREALESF R 2RI F A ERSR
2450 C M T o R M B AR W EIE R B B I I 480

T r v 428 500°C € 4F % ML -

2) FaFRE

FREME LB E 20kg/cm?> & F RE N v B A < F 320
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ISR R BTN BDCSE RS EANRE e I
EorELI Ny A fed P afea @ ke > A& R ERF 5 Emersion
SF o ifE kd M A pREFEANE > T ERES A FEAUF
}gu/%j\j/w,—av);714,,bi¥’1? [P IRt R i}a’*’\ﬁ”ﬁ“%,? Fkglﬁi\'
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POTEE o R ek L EE A F|eld Bus #£ 52 % f &2 R g #ict & kg > & 4530
A ﬁtf“ﬁ' Wit e X RAER PR BFE a\iimr‘b ~  Fieldbus
Protocol & % » - B & % ﬂ h Foundation Fieldbus 7¢ 4 i st ¥ ¢t - & B 2.4
4 & Siemens #7% & 1 Profibus(Process Fieldbus) % % ; = &= @1 2 o 1 IR
* % B Foundation Fieldbus Protocol(FF) 7 i st -

Fieldbus Protocol #_— #& B %% #& & eid 3 20 38 % e B 2% f;“;istﬂ*f?’» g
ww\ﬁﬂﬁoéﬂﬁl EE 2 A H e eppRiTEe ﬂtr:@ﬁi%]ﬁ{: ik E o
H1 ¥4+ 3l 32 #&2'&%% FE ) ak fﬂ?ﬁwx % 37 4 (Trunk Cable) » # 4% 48 2
RHBF R BAHL L LS (Spur Cable) s HI # 4+ DIRFBE REH2 5 -
4 B (Segment) » — BREGDE R A 1900m(TotaI cable length) » @ % w] i 4
s £ &~ 5 120m(Branch cable length 5 120m) - Spur Cable & £ & & 4p
PHZ RB2Z AR ER oA 120m R £ S K £ R P A 12 devices 12
roo ﬁ e g ik B R Spur sha £ R X ‘3@ & o

@ﬁﬁ%ﬂﬁﬁﬁw&%mAﬁwfﬁiwﬁﬁ% MR AKX A E ~ - B
¥4 % ~ Rack Room ~ i =h % =830 & 5 R 4~20mA mdr ] 7 5Ly
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2 s AR ILEGARAAE TR TEH S g m?b ‘f% ‘f% a Fieldbus
Protocol 7 # 5 B> R 5Ly - BR AT PR &RE S A7 B ET L
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gy ks Fieldbus & 82 B R4V #- 2 AR £ 0 5108 3 & {8 o0
Ff#iciz 385 5 B khéks ¥ M & 84— i Fieldous 1+ » & Rék | £ fea
M4 F >R i Fieldbus @ vE B F- 4] % % o = =74 *  Fieldbus f 3 i
Emersion = # 2. Ff %t » - B Ff & H1(H1 Card)# # & B fieldbus Port » =
B Port v i £ - B Ff % g (Segment) » = B Ff Segment & % v 4 16 & Ff )
kb o 2 ELIRAEREY X EFRBRERINS S T E 126 FF RS
Rék A € L0481 FF deV|ces RRFH? 3B AOmIE > &Y

4 B devices :’v’v;‘j Bita ARIFooers > B o SILE &g s J‘Ffﬁﬁ)’éi 123
» Critical 7] ¢ & =t chjt >y dlie B e QAR L ch#ds 2 o

Foundation Fieldbus 2z %4k e Ft v B a2 R B xR AL
BOFEBRET I AENOEYHELHFPEFYL > o B AR BHE LIRS
ZE)- - S P 4 L_?iﬁ#”“’# [ Rk by (77 - B Ao Al @bfoﬁl
Gz PID 24 Wi B DCSehf 4| B ks § H 7o @ = ér;?iﬁ/ @ g
t’ﬁﬂﬂ ¥z PID #74) g"‘k IRz B kv LA I e
B cn g &1 (variability) & 5 ® 4 4 2 ji{,.m:‘f EREE O oA F WA R
Jé&%r% B RET LR NF Y 2 e om BB R e
EE 2 B4R Y g DCS mt,";#' N

Foundation Fieldbus #jtrz R > B2 B ER > N > &< a7
A BN ERS AR ER BRI R E R R F KRS ia‘ ARkl I
& (multi-pair cable) » — B &4k 5 — = & (Two Wire)shie g & 5L > Fieldbus
2ZHEMRF R Fd FRERAR - 5% B s (L iz -Trunk Cable)
FF 2 mtce/FF H1+ - 2 & FFRBR4kHI FFEAKE 2 T8 5
3+ %’ﬂ(Spur) o Fieldbus -4 M firle &4 ¥ & 75 EREE T A blArik BB YO

B IR % oL % e i %ﬁ%g%ﬁ Top P RE YT B AR i B AR
ﬁg ® FF ..:Pﬁﬁ;s(segment)mﬂ ¥AE T o

&R ap Al k s (DCS)4x * Fieldbus Protocol 78 435 3+ » 28 @ B %% 5 R
f# IEC61511/61508 7 % $f*0J & % 2 4 S (ESD) P # B L7 it 4f * #eiz
. > 1 H SIF(Safety Instrumented Function)z. % > &R # it eI 1 Pl R B
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T ~ *f & ----- Questionnaire of PID/PFD/SOM

Questionnaire of PID/PFD/SOM 08/30/2011

— ~ Heater Area

1. The intermittent blowdown header of each heater hasn’t installed a block valve and a spacer
for linding - If  the steam drum is to be opened for inspection - how can we isolate the steam
drum from intermittent blowdown system (Other heaters are still running) -

2. Could you explain the major function of those strainers on the cross-over line of each
Heater ?

3. We found no “steam or fuel gas purging” design to prevent coke plugged for the nozzle of
PG/PDI in the bottom of VV-1151 baffle tray section - Any reason for that ?

4. Once the heater goes to a partial trip and the hearth firing duty controller QIC is placed in
automatic mode - the setpoint will be reset to a firing rate that is appropriate for the partial
trip standby conditions.Could you tell us how much firing duty is appropriate ?

5. When a Heater activated total or partial Shutdown - the dilution steam flow will continue at
the higher of the last setpoint - Based on ratio control to each coil feed controller
setpoint(3400 kg/h per coil for naphtha feed) or the minimum setting of dilution steam
minimum flow HIC-11XXX (3050 kg/h per coil for naphtha feed - Which are typically set
at 90% of normal coil dilution steam flow - )

We worry the dilution steam flow seems not adequate to maintain choked flow(4525 kg/h per
coil) through venture and possibly causing inlet tube maldistribution - Results in the radiant

coil may experience coke spalling and flow maldistribution -

6. Pan oil pump discharge line has a portion of pan oil combined with QO back to V-1151
baffle tray #15 by FIC-601 - What is the purpose of this pan oil line ?

7. Mostofthe H eater’strip is initiated by 2 out of 3 sensors > But some trips are initiated by
only 1 sensor-such as loss of hearth fuel gas~induced draft fan trip~loss of decoke air during
decoke and loss of feed - Why they have these differences ?

8. Each Heater has the minimum setting of dilution steam minimum flow - But for split
cracking Heaters » F-1102/F-1103/F-1104 - there are two difference feeds.

The minimum setting of dilution steam should base on ethane recycle feed or naphtha
feed ? Could we set two minimum setting of dilution steam minimum flow - one for ethane
recycle » Coil 5 to Coil 8 the other for naphtha feed > Coil 1 to Coil 4 ? Please advise two

minimum settings of dilution steam are acceptable or not?

9. BFW flow to the High Pressure Steam Drum is controlled by a three element control
strategy - The setpoint of the BFW controller is manipulated based on the measured flow

of steam production minus desuperheater BFW fraction and plus the output of the drum
level controller - Could we create another level controller(in DCS) with hand selector to
maintain BFW flow by steam drum level variation - in case the three element control strategy

is Malfunction?

mGEL:I3 8
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Cold Section

The liquid level of D-1504(C-15014th Stage Suction Drum) is not controlled but is
indirectly maintained by the compressor discharge pressure controller(P1C-15001) which
controls the letdown of subcooled liquid from accumulator(D-1505).(SOM Sec.3 P143)

We found no control loop can keep the liquid level of D-1504 stable > please inform us the
right way to maintain the level of D-1504 not too high or too low -

In D-1341 H2 dryer regeneration sequence control logic, we found no perging step by
hydrogen gas after regeneration completed.We worry the methane gas  existing in

dessicant may contaminate the hydrogen product when regenerated dryer put on line(very
short period) -

The effective space velocity (defined as volume of gas per volume of catalyst) is reduced
thus favoring a more selective reaction. (SOM Sec.3 P-96) - Please explain why effective

space velocity is reduced thus favoring a more selective reaction ?

The main pressure controller resets the net overhead flow controller to maintain the tower
pressure while the secondary pressure controller sends the overhead vapor from the reflux
drum on high pressure to Dry Flare. This control scheme will function to vary the net
Deethanizer (V-1351) overhead with changes in plant feed rate since the tower pressure will
vary > resulting in a resetting on the net overhead flow controller - In order to prevent minor
pressure swings upsetting the forward feed - the pressure reset signal from the main pressure
controller to the net overhead flow controller is tuned to allow a reasonable pressure change
before the reset response is significant - (SOM Sec3 P-91)

Would you please explain more detail and show us by controller tag name -

We are not so clearly knowing the principle of Ethane Wash Tower V-1340 - Please offer
further explanation -

The refrigerant flow to the Dryer Feed Chiller No. 2 (E-1207) is on temperature control
from the hydrogen stream flowing to Hydrogen Dryer KO Drum (D-1347 ). (SOM Sec3
P-142) - The above description looks incorrect - Please revise °

The retrograde drum is provided to compensate for the behavior of dissolved hydrogen in
hydrocarbon, which could result in an increase of bubble point pressure at very cold
temperatures. Hydrogen may no longer remain dissolved in the liquid, will form a vapor

space, and a liquid level will appear in the normally liquid full retrograde drum. (SOM Sec3
P-150) - Please explain the above physical effect more clearly -

The Binary Refrigerant Retrograde Drum (D-1655X) is provided at the end of the
subcooling path to separate possible hydrogen rich vapor formed from the retrograde
phenomena of hydrogen, where the bubble point increases with decreasing of temperature
(i.e. as the temperature increases, the solubility of hydrogen decreases in the operating
temperature region). The retrograde drum is normally liquid full. (SOM Sec3 P-152) -
Please explain the above physical effect more clearly -
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OCU Section

In T1-1904 ; Sequence No.21 / Point No.8 > The Operator manually fills the treater
ramping up the fill rate via FIC-19025--------- .May we modify it as making this rampping
step by DCS ( by Sequence controller )? DCS system should be more reliable than Operator
to prevent the system offset -

In T1-1904 ; Sequence No.21 / Point No.9 > The Operator monitors the level in D-1920 via
LI-19022------ FIC-19025 manually ramping down---.. The Same as item 1. May we ramp
down the flowrate by level transmitter ?

Al-17021 is used as MAPD analyzer. Why we need to monitor MAPD? If MAPD value is

high, What we need to do? Acrroding to the Material Balance Case 1 Stream No0.8401
MAPD=0.12 (R-1701 Feed Line ),Stream N0.8417 MAPD=0.17( R-1701 effluent ). MAPD

looks increasing> why ? ( By adding hydrogen ,some MAPD should convert into propylene
w/ Pd catalyst should be reduced )

Regarding the Diagram 3.26.1 & Diagram 3.29.1 (SOM sec 3) - if we select the material
balance data to calculate the T Hydrogen consumption VS. BD flow rate ;- the result will not

match the diagram. Dose the Diagram need to be revised ? Or our calculation procedure is
incorrect?

From SOM Volume IIA Page 279/446 Diagram 3.26.1 — R-1701 Select the material
balance Casel data

Stream No. | Description | Flow rate

3087 Hydrogen 13 kg/hr =144 Nm®/hr [ density of Hydrogen=0.09Kg/Nm?]

8401 C4 Feed 37660 Kg/hr [ BD@Feed =37660 *0.09%=33.9Kg/hr]

Then put the caculated data into Diagram 3.26.1

Hydrogen Purity 95% v/v
(2nd Stage Reactor)
[About 115~120 |

=

S 150 A

3

= £ 110 1€

c E N A

S 2

o 70 -

=]

-

T 30 : : : : :
5 15 25 35 45 55

BD flow rate (kg/h)
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From SOM Volume IIA Page 341/446 Diagram 3.29.1 — R-2101 Select the material
balance Case-1 data

Stream No. | Description | Flow rate
3087 Hydrogen | 879kg/hr =9766 Nm®/hr [ density of Hydrogen=0.09Kg/Nm®]
8401 C4 Feed 450761 Kg/hr [ BD@Feed =37660 *3.99%=17985Kg/hr})

Then put the caculated data into Diagram 3.29.1

Hydrogen Purity 95% v/v

(1st Stage Reactor)

9000
o [About 7300-7400 |
© 8000 -

_f_r__-«

gz | :
c e 7000
3
o
-

6000
£

5000 T T T T T

14000 15000 16000 17000 18000 19000 20000
BD flow rate (kg/h)

5. We found hydrogen feed Tie-in Point is different on R-1701 & R-2101 - Please tell us why
we have this difference -
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1.

R-2101

oT °C: 200/-10 500/ 180 DP kg/cmzg 364

DT °C 200
= — | -7 —<— — — -
67 REGEN
°C 450.0
kg/cm2g| 120
SOR EOR
°C 50.3 50.0
kg/cm2g 19.36 18.04
!
/K ) R-2101
S~—_

PGHU Section

From V-4330 OVHD, we may withdraw C6-C8 or C6-180°C - Could you advise the set
point of No0.38 tray temperature controller TIC-43110 for both products ? how much reflux
rate will be required for both products ?

From V-4370 OVHD, we may also withdraw C9-180°C or C9-204°C > Could you advise the
set point of No0.35 tray temperature controller TIC-43210 for both products ? how much
reflux rate will be required for both products ?

BD Section

In BD unit,major tower like Main Washer ~ Rectifier ~ After Washer and Degasser all are
packing tower - Do we need to remove the packing out for cleaning and inspection in each
T/A ? Or only dedicated tower need to proceed packing moving out for cleaning -

For process piping high point,we would like to install plug instead of vent valve > By this

plug we may ensure the piping high point filled with passivation fluid and improve
passivation effect -

GTC Section

For solvent Tectiv 100 > our understanding its quality periodical checking method is the same
as Sulfolane.ls it correct ?

May we replace Tectiv 100 with Sulfolane if in emergency case Tectiv 100 can not be
provided in time -
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