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Output H ==

C " ALC Product (4 &), Ton/day
\ i y
c Chloride to R-A (FICR1011), kgh Process ’\\A ALC_FICJ201, Tonh
\ .
c Propylene to R-B (FICS1013), kg/h ’\\A PP_SUM Total , Tonh
| ide o R- [
. Chloride to R-B, (FICR1014), kg/h Vit reacton 7 C2_SUM (FI100), Tomh
c‘ Inlet Pressure( PICE100 ) kg/cm?2 (Hs+ Cly - CHy = CHCHy (1 + HCT “|A Mixed Chloride A (FICE130A), kgl
[ P01 oss Fow (OE10 kg alll horide L1 Mg Chirde B (FCE1208). kg
Side veqctions I
[ E-102A Propylene Flow (FICE101B), Kgh o . m HCI Product (FIK106), kg/h
C [5H5*C.’:—>(,H] =CG(H3+HU
| ‘ Propylene make up (FIW145A), kg/h
o Quenchco-A Top p (PICT120A), kglem2 1-chloro propene M
C‘ Quench col-B Top p (PICT120B), kg/cm2 (3Hs = 2Ch = GHyCh < 2HC ). Reactor A out Temp (TIR1011), °C
\ mied dichloro propenes AA Reactor B out Temp (TIR1013), °C
C Quench col-A Top T (TICE1202), °C
| ! Reactor A Pressure drop (PDRS1011), Kg/cm?2
o). Quench colB Top T (TICE1204), °C M
\ ‘M Reactor B Pressure drop (PDRS1012), Kg/cm?2
<. Stripper BT T (TIT121D), °C
\M TK103 Level (LIK103T), Ton
| Depropanizer TOP Temp (TICT122), °C ‘
C‘ " TK104 Level (LIK104T), Ton
D izer BED Temp (TICT122A), °C
c epmp?”'zer emp ) ‘M D139B Level (LICD139B), Ton
) Heater Outet T (TICF101A), C ‘ Objective
y ) 1128 Feed Flow (FICP122), Kgh Cal | PPBased ALC M#E, mole%, Maximizer
\ |
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Output =

I

C I‘\/I ALC Product (4 &%), Ton/day
| i y
c Chloride to R-A (FICR1011), kg/h Process ’\\A ALC_FICJ201, Tonh
[ .
c Propylene to R-B (FICS1013), kgh h\/l PP_SUM Total, Tonh
‘C Chloride to R-B, (FICR1014), kgh Vi reaction h‘/l CI2_SUM (FI00) , Ton/h
(‘; Inlet Pressure( PICE100 ) kglcm2 CiHs+ Cly - CHy = CHCHyCT+ HCI I\III Mixed Chloride A (FICE130A), kg/h
é F-101 Pass Flow (FICE101A), Kgh iy shlorie I‘VI Mixed Chloride B (FICE130B), kgh
Side reactions I
| E-102A Propylene Flow (FICE101B), Kgh S ). HCl Product (FIK106), kgh
c Cyfly+ Ch = CHy = CCICHy + H)
‘ ) ) ‘ Propylene make up (FIW145A), kg/h
C Quench col-A Top p (PICT120A), kglcm2 D« chloro propene M
c‘ Quench colB Top p (PICT120B), kglem? (3H;+2Ch - GH,Cl < 2RC ) ReactorA out Temp (TIR1011), °C
\ mived dichloro propenes L ReactorB out Temp (TR1013), °C
< Quenchco-A Top T (TICE1202), °C M
[ ! Reactor A Pressure drop (PDRS1011), Kglcm2
C Quench col-B Top T (TICE1204), °C M
‘ ‘M Reactor B Pressure drop (PDRS1012), Kglcm2
o). Stripper BTM T (TIT121D), °C
\M TK103 Level (LIK103T), Ton
| Depropanizer TOP Temp (TICT122), °C ‘
c " TK104 Level (LIK104T), Ton
‘ D izer BED T TICT122A), °C
c epmpT”'Zer emp ) ‘M D139B Level (LICD139B), Ton
) Heater Outlet T (TICF101A), °C ‘ Objective
u ) T128 Feed Flow (FICP122), Kgh Cal | PPBased ALC H%g, mole%, Maximizer
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HHAE XXFEHO|I = AKX I = e 7 |22 | TR O we| 25| 2| D
T =2 1L |:|T|E = O I D .
Variable . Low High
W Name Units Dependency Role Mode MID Const. | Const
. 1| Yield(PP) |mole% Performance Index,Max |Calculated 0.2 70 100
° V bI N m 2| Vield(Cl2) |mole% Output Measured 02 73 100
a rl a e a e 3] RatioM Clutput Measured 0.05 4 5
. E O 4| RaticB Qutput Measured 0.05 4 8
) U . I' | 5| ALC Product |Tonthr Cutput Measured 0.033 2.4 3.3
n ItS e L— I 6| FICJ201 ton/h Qutput Measured 0.033 2.5 3.3
7| PP_SUM ton/h Qutput Measured 0.094 9.15 9.4
—_
[ ] D nd n AI‘E O x H:I A 8] FI100 ton/h Output Measured 0.038 37 38
e p e e Cy (@) — 1 L | 9| FICE130A kgi'h Qutput Measured g 0 2000
10| FICE130B kg/h Cutput Measured 7 0 2000
11| FIK106 Ton/h Cutput Measured 0.035 2 3.5
® RO I e I N p ut O ut p ut 12| FIW145A Ton'h Output Measured 0.025 1.7 2.5
13| PDRS1011 kg/cm?2 Cutput Measured 0.003 0.2 0.3
x L 14| PDRS1012 kg/cm2 Cutput Measured 0.003 0.2 0.3
° M Od e: Sy S P4 EIE A 15] TIR1011 E Output Measured i 195 215
HA I— I— 16| TIR1013 iE Clutput Measured 1 460 4585
17| LIK103T Ton Qutput Measured 0.5 0 70
PY M I D M f I I 18] LIK104T Ton Dutput Measured 0.5 0 70
ea n I ng u n p Ut 19| D139B Ton Qutput Measured 0.5 0 70
o 20] FICS1011 Ton/h Input-Adjusted Measured 0.1 3.k 4800
lefe rence) 21] FICR1011 Ton/h Input-Adjusted Measured 0.05 1.5 1.9
22| FICS1013 Tont/h Input-Adjusted Measured 0.1 3.8 4800
> 23| FICR1014 Ton/h Input-Adjusted Measured 0.05 1.5 1.9
° |:|:| Q.l- = T L _*_l EH ZAI- 24| PICE100 kg/cm?2 Input-Adjusted Measured 0.1 8.1 §.35
= L 25| F101 Ton/h Input-Adjusted Measured 01 0 9.4
R 26] E102A Ton/h Input-Adjusted Measured 01 0 9.4
° L C 27| PICT120A  |kgicm2 Input-Adjusted Measured 0.05 1.5 1.7
OW O n St ra I nt 28| PICT120B kg/fcm?2 Input-Adjusted Measured 0.05 1.5 1.7
29| TIT120D iE Input-Adjusted Measured 1 70 30
H H 30{ TIM120K iE Input-Adjusted Measured 1 B& 95
* High C '

Ig OnSt ra I nt 31| TIM121D iE Input-Adjusted Measured 1 118 140
32| TICT122 iE Input-Adjusted Measured 1 -40 -30
33| TICT122A iE Input-Adjusted Measured 1 0 10
34 TICF101 iE Input-Uncontrolled Measured 200 20 3556
35| FICP122 Tan/h Input-Uncontrolled Measured 0.4 3 4.8
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Excel A2 S %t €5 &5
« = 2f DatalQ| Filtering (&f 11: Knet Analytics AfE)
e
 Import /| 5= 8¢t & &€ H
* No Application Description entered yet. 15:15 04 MAY 2016
* Description
N 1 2 3 4 5 6 1 8 9 10 1 12 13 14 15 16 17 18 19 20 21
NAME ~ Run#  Time Yield(CI2) Yield(PP) FICS1011 FICR1011 FICS1013 FICR1014 Ratio A Ratio B PICE100 PICT120APICT120BTIT120D TIT120K TIT121D TICT122 TICT122AFICJ201 FICE130A FICE130B FIK106  Cl2 SUM
UNITS mole% mole% Ton/h Ton/h Ton/h  Ton/h kg/cm2 kg/cm2 kg/em2 °C °C °C °C °C Ton/h  Ton/h  Ton/h  Ton/h  Ton/h
DEPENDENCY
ROLE Pl (MAX) C C C C C C C C C C C C C C C 0 0
ENTRY MODE C H H H H H H H H H H H H H H H H H H H
MID 0.1 0.1 0005 0005 0005 0005 001 001 0001 0001 0.001 0.1 0.1 0.1 0.1 0.1 0005 0005 0005 0005 0.005
LOW CONSTRAINT 745 719 4354 1817 4353 1817 391 391 8210 1497 1648 710 892 1186 -360  -05 2889 0171 0236 0.000 3.635
HIGH CONSTRAINT 782 739 4821 1937 4822 1937 437 438 8223 1652 1651 926 917 1328 345 956 3.055 0450 0633 4029 3.874
11/16/2015 12:00:00 AM 773 729 4807 1818 4807 1878 433 433 8221 1649 1650 %21 913 1275 -349 02 3000 0344 0466 3886 3755
2.1/17/2015 12:00:00 AM 773 731 4807 1818 4807 1878 433 433 8221 1651 1651 %0 911 1261 -349 05 3000 0347 0464 3849  37%
31/18/2015 12:00:00 AM 773 732 4806 1875 4806 1875 433 433 8220 1649 1650 %21 913 1275 -349 02 3000 0343 0497 3815 3749
41/19/2015 12:00:00 AM 713 734 4807 1880 4808 1880 432 432 8220 1650 1651 %21 913 1269  -349 02 3000 0331 0440 383 3760
51/20/2015 12:00:00 AM 713 733 4807 1874 4806 1874 434 434 8221 1650 1649 %4 915 1287 -48 02 299 0302 0382 3827 3748
6 1/21/2015 12:00:00 AM 7713 T34 4807 1870 4808 1870 434 435 8221 1650 1650 %6 917 1290  -349 0.1 3000 0298 0373 3834 3741
71/22/2015 12:00:00 AM T4 733 4807 18712 4807 1872 434 434 8221 1650 1650 %3 914 12712 -349 00 3000 0336 0442 3863 3743
8 1/23/2015 12:00:00 AM 713 732 4807 1867 4807 1867 435 435 8221 1650 1651 %2 912 1275 349 01 3000 0342 0465 38718 373
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File (Optimization Plan Data Optimization Analysis  Help
rala—leml s e =l A S e L e | 4l s el

;:-| ; :| Ultramax Recomand Value
Depropanizer | Depropanize:

- =/ - X - =
Propylene |Chloride Rate| Propylene |Chloride Rate Quench Col A|Quench Col B T-121 Stripper Tray TOP Tray BTM

Variable Descriptio Inlet Pr T-1204 OVHD|T-1208 OVHD
PION | psetoRA | toRA |RatetoRE| toRs SR ropp Top P BIMT
I Temp Temp

Name ACS1011 FICR1011 ACS1013 FICR1014 PICE100 PICT120A PICT1208 TIT120D TIT120K TIT121D TICT122 MCT122A

Units Ton/h Ton/h Ton/h Ton/h kg/em2 kg/em2 kg/em2

CH2| &% Offline License A& e o

20160809 1100
2016-08-10 1000
2016-08-10 1700
2016-08-11 10200 4572
2016-08-11 1700 4612 822
2MMANR-12 10DD 4 /80 184 ARRA 1814

]
]

o o

T
o

o

v
4

B0 @ 0
-4 18-

oMo M

o

n W o o

7
y
n
r

< : —I— > POE protection values are projected, Rdvice/What-If zre known.

————————————————— END Ultramax Display of ALERTS --—-—-----------——-
+ Offline (Stand Alone) : TR F
I n e a n O n e . Time Stamp Vit Variable Units 78 J

»

ol Ol & pncivesiene Sumen o 2 Yield(Cl2)  mole% [ 761723
onstraint satisiaction: =

[ ] Ma n ua | H E=| xl 2" Ol_l Inputs: min Relative Slack (RS) 0.8 i i Samg s jg;::j

_I - Cutputs: min fsigmas protection Z.8 C 3.0cC atio -

Standard Distance Factor (SDF) 0.32 0.48 5 |ALC Product Tonthr 3.04662

. . Uncontzolled 5OF 0.09 0.03 6 [FICJ201 ton/h 3.00377

Y O I Ad . Travel |Act->0v._5td Err|Dev->5ig 0.z 0.5 7 PP_SUM ton/h 9.30629

n I n e VI SO ry L 8 FI100 ton/h 371297

Uncontralled inputs... 9 FICE130A  kgh | 169.013

« A& Update & &A|ZE F=H LKA T o

1O Constr. 20 - -
12 FIW145A Ton/h 2.20654

35 FICP12Z Ten/n 2 d 402 402
- HI Constr. 4.50 - - 13 PDRS1011 kg/lem2 | 0.267201
° O I CI d L . 10 Constr. 3.00 - - 14 PDRS1012  kgiem2 | 029077
n I n e Ose OO . Adjusted (decision) inputs ... 15 TIR1011 C 205.553 v
20 FICS1011  Ten/h 1 H  4.655  4.705
O I o X ®) A 0O = O HI Constr. £.300 0.145  0.0%%
[ ] xl’E d -1 - = -T Lo Constr. 3.800 0.855 0.305 Accept Data Beset Starting Valugs Cancel
o U p ate XKL "2C O - O - 21 FICR10L1 Ten/h 1H  1.806 1.776
0138 o.z224

XI_-l 5 ?_-l E 7O:| HI Constr. 2.000
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THE306-185C 43KG

VCM Oxy Reactor

FRC3300-18 16144 KGH

25K6  TH{3301131C

SPEC

oz AMDI0E2A4 444
(2H4  Al-D3302-28 7
O2+Ar

34
Al-D3302-2C 112
N2 Al-D3302-20 88
(02 AMD3302-2¢

3
EDC Al-D3302-2F 38
C2HE  Al-D3302-2G 065
H2 Al-D3302-2H 033
CHd Al-D3302-21 o

Low consumption figures:
Expected consumption figures for raw materials
and utiliies per 1,000 kg VCM product

Ethylene (100 %)
Chlorine (100 %
Oxygen (100 %)
Sleam

Fuel gas

X F-C3301-1A 16700 KG/H a0l
TVT3201-1 53 €
N2 § 3303
ATEIAINGE A
A v D o
I MS HOR — =
HS Hg R
RENSANGH | | M —
v § we 0 e me s
Wl pr 03301414 66
AT 301192 kG L Recycle Water
FLEI301-3 1616 KE/H PHRE301 232G 0 FeD303 6L KGH "
\ @ m¢ a s S
e 1. BA [ —4 F(-T3301-1 4997 KGH
) ¢ 03301 198 C T30
R3301
s
G333 L3RG
R ) 1IC O iCEE 2 20
[ L)
A0 44 MH 03201
FREL1TSA2KGMH |, FCESI02-18800 KA T6C
@1 @ PI169KG [P —
KMX HCL M P 'N C.03201-1 12253 KG/H
] Jranamicd A M -
a BC , _ | . |
HECHCL Dﬂ A THRI0M 175 C e
LES02F 5959 G/

V2HeL ﬁ o

F-D431-1 ?KGH

CHy+Clp » C
CaHg + 2HCI + (¥
CaHaClz =+ ¢

FHD3201-2 512 KG/H
2HaClp + 218 kJimole
sH4Clz + H30 + 238kJimole
aHaCl + HCI- T1 kimole

M3t 7ts O & Oxy Reactor2|

o
M Mk-3160
FHT3301-43511 KG/H
CHTE3014 04TWT

Oxl_-|_7|(_7

1L

) Combined figure for PVC and VCM plant: 435 kg
(Energy will be exported to PVC)

X

I

Decision
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Process:

Continuous

Oxychlorination

Run Data
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D101 { [ TR BEAR.TEMP.| TR BEAR TEMP
Shutdewn [ [m1e2] sasem |[Tizse] 42301
i 1
ACTUALRATIO |
SIC RATIO
FR-1102
3.935
INTERLOCK FATIO |
SCRATIO | |
| FEITiE7 FFl-1123 |
| Shutdown 4074 |
: | 1iz2
| FEI128
i Shutdown m_x
‘ RESTART ‘
; H51121 T
| - |
. l __meus ) |
| ;1| 1554327 NmiHY |
\L |
\»— FI-1123 |
[ 1557.9 N | |
. N - > !
i [
122 |
3437 ¢ i
______________ : & :
y A~ H
| S —— éﬂ(; A d
!f N -
L 950 121
PH1123
320 15.2 Bar
CMCSWHS-1124 | I
FFSLL-1123 OVAD Fl-1124 PIC-1122
1558 4NmH 152 barg
BFW1 | e
Fi10 SIUONLY

k1201
4916 ©

Tl-1207

9366 T

Fi-1201
147 Bar

8R16T
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E FUEL SYSTEM | >

RISERS

&

-2.796mBar
1011.6C

Th1213
/T2

DOWNCOMERS

i = 2 T

T-1217
233 T

HOT AIR

Al-1201

3.563 VOL%

Ti1215
1684 T

21210
Shutdown®

#1214
2763 ¢

Fl-1221

7a
s 1266 TH
TE1208  Fl1211 SJEL [ Foh
27T B9AT sTRY ¢ F5-120
= CPL3 = gq1g CMC S/W H5-1205
, B-119/120 OVAD
T2 ic-1223 o
saf’t h T ¥ B119 AIR fr.B-972
Zeiz0e- - N
Shutdown %%
«q

| ~ b
Ticitnd Th1218 PLI2IT—| Fl-12017
ai08 © 2128 7T 190Bar | 11418 Kg/H
TH9 o Pht2tE |
27T 1.1 Bar
FQR208 — FI1208 0 OwFliziaMs ™ FFIC11Z 21T N
M | oes MM 18.991 TH LI PR
i . '
; FI-1204— -
18145 ~Fi-1205 FQI-12058
1B965TON |47 53, T T
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The Path tO True Optlmlzatlon Offline (Stand Online Advisory | Online Closed Loop
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Historical EZ  Offlinel| Data® 3  Onlinel| Data Ats  Online2L E At &
>0
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Steps

Process Formulation

Step2

Dynamic Optimization

Formulate Process
- Describe Unit
- Define Goal

UITRAMAX
Analysis

;

Establish Baseline

Advise
Adiustments

Adjust
Parameter Settings

Measure Results
Enter Data

(reate/Update
Predictive Models

—

Step3

Continuous Improvement

(Clsed-Loop Optimization
Control Linked to DCS

hd

dvisory / Closed Loop Model
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DCSO|| -2 &l Online Dynamic Optimization 24

14-Aug-1996

Select [ ( Pagev> (Zoom¥) (Poke ¥) (Recal ¥)

12:13:03
drop200

MASTER RHMILLS | RHMILLS § RH COAL
MENU CONTROL | OVERVIEW § AR CNTL

Aux. Ar. DD&HH
CoalAw= D&H
Aux. Ar: CD&GH
Coal A C3&G
Aux. Ar: BC&FG
Coal A= B&F
Aux. Ar: AB&EF
CoalAr A& E
Aux. A AASEE
02 Trim Setpoint
RH Air Prop. Camper
SH Air Prop. Damper

LOAD RH O, SH 04 RH DRAFT SHDRAFT | RH TEMP
223 MW 80 pet 19 pet 06 H20 04 H20) 1007 DEGF 986 DEGF 0.1 ‘H20
I=0 M

ULTRAMAX UTILITIES

REJECT LAST

DATA COLLECTION

RHGas || sumus || sumiis | sHcoal [sHeas | naTeas FUEL  Jrmscan | pEseLecT
CONTROLS || CONTROLS [|OVERVEW | ARCNTL | CONTROLS | CONTROL | MASTER || OVERVIEW f CONTROL
D A AD RH WBFOP SH WBFDP CONB AIR/ FW CONTRO BOILER MFT ST™ TEM‘
DRAFT PURGE CONTROL
CONTROLLED INPUTS
OUTPUT VALUES
- Cumrent Average Predicted

Vakes | Values Vahues Vaues | Dala | Vakes
0986 100.0 - NOx (#/MMB) 0.502 0.504 0.450
0994 100.0 | SHTEMP {F) 986.5 986.2 997 .5
0991 060.0 - RH TEMP {F) 01007 01007 01000
075.8 1250 — SH 02 (%) 0019 001.9 003.0
0414 0300 = RH 02 (%) 003.0 0029 003.0
0233 1250 = BLR EFF {%) 091.4 088.5
041.0 030.0 ]
0259 0250 - ULTRAMAX OPERATING SCENARIO SCENARIO |
041.0 030.0 - 200 Ghw - ALL COAL MILLS IN SERVICE NERD
0020 0033 .
0718 070.0 -
100 o700 —

ULTRAMAX MODE

=
COLLECTION TIMER
MINUTES
SHTEMP DRUMLVL DRUMPRS | THROTILE

2214 PSIG

Operator Command Received.

BACK PRS VACUUM
1998 PSIG 227HG 27 65°HG
I

MO0

]




