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2001 # Honeywell User’s Group Conference % 6/10~6/14 & £

B 54 &AM (Arizona) & 4F B AR (Phoenix ) Biltmore Resort # 47

BER S WABRIHRELEMNSER - WEAREMWEW | B
T~ AR KSHRE G W BN -BEDE

PTG ~ 35 ~ ¥k - GREREXRB NG ~ AlLEXL NG R

W~ ARAR N 8 BT A R AE S B & (Odyssey ) € B 5 K34 -

l%%%l‘f’z}i%ﬂ‘% Honeywell 3% b - T ZAMERMY - XIEMR

BHAER B PRl & &4Rk User » 324445 A Honeywell & 5 i o #)

BERRSIF  HBEEABYF -

AE#TF A » A M Honeywell % & ~ #%% - Support Service &

B A% ey 48 0 394 Pavilion K& % (T EMT8RA) B47 > A M User

B E -~ SIF AN B4 B 165 (Hydrocarbon) ~ 4% (Pulp & Paper)

~s £.(0i1 & Gas) ~ T ¥ #: & (Power Generation & Industrial Energy ) -

455k 1L % 2 (Special Chemicals) %47 % & /%! % # (Small System ) >

& BE 4 4] & % 816 (Advanced Control & Optimization ) ~ #t X, # 2 (

Batch) - i& 442 (Paper Control) & % e 4t (e-Business) % &
Fl 85 5 40 3 47 384T 0 B SbA¥ AE 3B 4E M £ 5 Advanced Control &
|Optimization ~ Hydrocarbon & 0Oil & Gas % topic Z ##3¢ °

TR A B 8948 T A E 4 Users » #1475 PE 4% $) R i 8403 &1
RAHEFARE > APHAARZHEANOXTR BIEG NS

(Sasol) @y i 54t% & %4 (oil fromcoal) g4 + B A KOA
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0il 7 3 Delayed Coker %42 ~ #7/u3k PCS %1t 3] # Olefin Unit
(B HMmEE) s REmEX Syncrude AW AALEE - LATK
(P&G) 2AaleyBatch #lfz - i EALXAEFLE MO EELE
Em R TREEPRESEATHURSRENAREBLEZ
RER -

— ~ PCS Olefin-1 x 35 % F&3%E %1
Petrochemical Corporation of Singapore (PCS ) 2 8) 7 #f o 3§ Jurong
B Stk R oy b 48 ik E A2 135 ¢ Olefin-l v Olefin-II » Olefin-I T 357
1984 £ 7 ARE > 55 LK 30 B £ RHEEMNF AN CRF
B E SR AR LI A B R 50% @ 1999 F TR 84T APC
and Dynamic Optimization Project 7 #&— %3t 4% olefin # &
(—)~ @ %5 R &4 8%
#.47 PCS Olefin-1 APC Project Ta#AG 7 35 A3 Ao T v
AMAEE -
Hor B AZ R IRAT APC st 814 > 7T 71 ) F U IR B PR E
4 % A8 LT Identifying measurable Improvements - e A
Project sz 2% MK °

e Cracking furnace optimization

e Cracking gas compressor limitation

e Ethylene and propylene refrigerant limitation

e Ethylene and propylene fractionator capacity limitation
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#E support the system ; &£ EMH T ©

“F %% (PCS)-~ g™ (Honeywell Hi-Spec) & %% W A6 1F

o A Ak SR B 60 49 485 © Hi-Spec 35 R £ H ik

(Methodology ) R #47 & KR kR 4# APCE Optimizer % %

z At g Ex (PCS AR ) 48ty - Hi-Spec A B R

PCS # /3 L 45 %R E R L A A A W2 %M (Knowledge) Rk

i m -

(Z)~ RGN

PCS Olefin-1 T35 A # Overview R Bk E 3y Baw 4

Fig.1-1 Process overview » #if& T35 4 —sbok — ey 45 1 » £ &1L
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B Feed quality variations

- M LR E R d P RGERRE 0 Bt

I35 bR BABKEYRE

B Significant product demand variation

- IGA ARG THARMBTHIY A UHMEEE

A &

- THIFGHILHERNE S > BFEHE TG REMAE

B Ambient condition variations

LIk d-150~1100°C - B b A2 R E E B

A8 & U

- I ABKEAERAGAK  THERRBRNHEIL

B Furnace decoking campaigns

-9 BMEMEOA V4 B ARARE  REFERER

B E) -

Lt s e SRR TG AR RBEIRE

B Rt adafadtd A3 RABaRE—ERY

=

(m) FRHEWHRR

# £/ A Honeywell & Profit Controller fv profit Optimizer 3% 4

Profit Controller (RMPCT)
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- 324842 4 B4y set point control Fo range control
Profit Optimizer

- AfipeE iR mIEREREA

- Rt A A4 A F ey RMPCT 4] S4i4a > T & 4 85 i v

£ 5%

- B SRS R AL AR A A3 S B R

(B)- R HRE

BB 1999 £ 135 % A+ #FA A turnaround 74 B ¥ Profit

Controller T# B R E X EHIELY (A EME - REE >

REToMTg) mepERk@sia AR e TkE T -MAPD

Converter B ¥ . & % ©

APC R £33 8 a4 !

B 18 1 Profit Controllers #

- R 918

- BARS% 1A

- BH AR A

BRBETE#ER S 6E

-~ MAPD Converter 1 48]

W 4E Olefin-1 T35 1 /8% & H B
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Process Area MY Dy ey
Hutside:
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Furnace 3 ¥ i} o
Fusnace 4 7 | n
Fu.nace § 7 | n
TR 7 | o
Fuanice 7 1 l n
Funiee § i { n
Fusnave Y Y i bl
Ouench Tover X 1 W
Fuel Gus Svsient Y 11 4
(‘oldside:
DemethanizciColiosdkzhy ke Refiigd Condansite I j o
Stipa
Doethztize: Y ] .2
Eibs Lon SobitzoriPropy e Retiiy, Y I i
Depropanizer g I 3
MAPD Converte; 4 ! i
Progy lens Spainer 3 I f
Dehutaizer 2 | f
TOTAL

Table 1. Profit Controller overview

% AR 1 &Y yields patterns & %8 3 run SPYRO( Technip USA Corp.

A&) model #4%3 ; % b > Profit Controller #5 B 4% (Objective )
e 0 f2 09 4% £ 4 4] 0 Profit Optimizer # B 4% & #t ( Objective

Function) & & ¥ £MRE] - AR AHFS ARTEE BRI =

18 A @R 8

R R 2 F -
*E#x8 :90.06.13 5B0-HRD-06-15
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B Ethylene Product maximization

B Olefin Product maximization

B Full economic profit maximization

CORE S £X:% 31

BRE-ARRERGER > AL BEAANTRRE  &F

w4783k (Acceptance Test) » R BB E 4o T -

September 99 Project Kickoff

November 99 Design Review

Dec ~ Aug 00 APC Step testing and commissioning

Aug~Sep ’ Optimizer commissioning

November 00 Acceptance Testing, and Acceptance
(€£)- A&Mi

Olefin-1 T35 /8 45 443% % %31 Honeywell TDC 2000 DCS » #

& 3o Mom > i

1999 % — 7 & & A2 Y2k millennium B2 - — % & A #47 APC

3] » 4% DCS # 4 s TPS(Total Plant System) DCS » 3f 3% Ao % 18

APP-Node T 43 > E:#1 DCS Lk LCN (Local Control Network)ig

& rEBSeRGEK - LT A/ RAE Profit Controllers £

A » % —1{88)] run /&;% & & Profit Controllers o

T 2ERRAEME B THi® DCS 24 ¥ > 42— & GUS(Global User

Station) 4 B #4E3s - 1# B 4Z £ 4 Profit Suite Graphic # 473

Yo A EAER AL AR -

AEERGREER 2 F -
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( A\) ~ Profit Controller Design 9

& %% & & %18 Profit Controller 9% %] 3k #% » —(T2iEH] 5 &

MV ~ CV #u DV 8 & 1% » 35 347 T35 step test » J B dynamic data

2L i# 47 Model identified» £k 4 & Profit Controllers 5 4 & Honeywell

TPS DCS %18 APP-Nodes I > it #4734 o A7 4 Profit Controllers

M C3 Splitter 4} » 54847 —=k » @ C3 Splitter & #* time delay

# & > Ebi Controller &/ 5B HIT—K °

B IR RFHE R B AT E A R &% $4) p) (constraints ) &R

o F

B Typical controlled variables for furnace profit Controller

include :

~ Furnace load, severity/conversion & feed pass balancing

- Coil Inlet & tube skin temperature

- Combustion constraints such as fuel pressure, stack.

temperature, excess O2, damper position, etc

B Typical controlled variables for column profit controller

include :

Overhead & bottom stream purity

Approach to flooding, reflux drum level, tower level

Selected tray temperatures

Other constraints such as valve positions, etc

W Typical compressor controlled variables include :

AMEERMREER 25 -
¥ A 1 90.06.13 SBOHRD-06-15
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— Compressor speed, discharge pressure, turbine steam flow,

etc.

B Typical converter controlled variables include :

- Bed maximum and delta temperature and pressure, outlet

composition, etc.

(&) ~ Profit Optimizer % 3t o3 §

Profit Optimizer &9 3% 3+ %24 & & 4% Profit Controllers & 7 #

F > Profit Optimizer &5 3& & & #4o Fug.1-2 frw o

ECONOMIC DATA
COMBINED CONSTRAINT LIMITS

PROFIT® OPTIMIZER

PROCESS

Fig.1-2 Profit Optimizer Overview

AR REREER 2 F -
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31,35 Profit Optimizer 48 B #9459 :EA T ¢

B Base structure directly from underlying profit controllers

11 bridge models (BM)

n
M 49 combine constraints (CC)
|

BM & CC added to increase scope of optimization and

obtained from plant step test and historical data

BM are mainly column feed and the olefin products

Combine constraints include

- Total hydrocarbon flow by feed types

- Furnace yields, coke rates, fuel usage, steam generation

- TMT predictions, olefin products ratio

- Key constraints for unit outside scope of profit controller,

e.g. C2/C3 refrigeration pressure, etc.

% 38 o 3 m >~ 58 B

B On-line SPYRO® yield mo yiedd mdels from T

corporation

B SPYRO® mod mdcls provid drivtive idormtid to

update non-linear gains of profit controller and optimizer

B Continuous gain updating with execution frequency of once

every 10 minutes

W Profit optimizer execution frequency once every 2 minutes

AELHRGFER 2 H -
£FHAE ©90.06.13 5B0-HRD-06-15
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(F)-S8RAKS

P47 APC 3 B R TR AT T RE -

B APC #§ T35 6 4] ~ $R1Feh B R AEH B RRF 8 B0 T i

B APC ¢y B ¥ 8h T35 TS 3R 4F ~ £ 2 R R ALRBMER

A6 A2 IR

B &R REE A s E MRy

EHBAHBAT BT ¢

FURNACE LOAD & SEVERITY vs RUN-LENGTH

M Furnace feed rate & severity are significant optimization

variables

B Feed rate & severity affect run-length of furnace

Furnace run-length model used to ensure no over-stretching

before scheduled decoking

FURNACE EXCESS 02 OPTIMIZATION

& 3 dpAm >~ B

B Cost saving factor as fuel consumption is reduced

B Before APC, furnace excess O2 control by manipulating

burners’ airr air regisas at a fixd draft 9

M Not practical to keep adjusting air registers at every load or

COT change

B Essentially, APC adjusts furnace draft pressure and fuel firing

to optimize excess O2 keeping target load and severity subject

to other constraints like damper opening, coil inlet temp. etc.

AERGREERZ2F -
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B The controller does these continuously as opposed to

operator’s ad hoc adjustment of air registers

B Excess O2 much lower after APC is implemented : Fig.1-3

shows that the excess O2 is about 2.5% ~5.5% before APC

-

and the excess O2 decrease to 1%~2% after APC

implementing -

Furnace Excess 02
) ) After APC

| —

Betore APC

Base

Date

Figl-3 FURNACE EXCESS 02 OPTIMIZATION

B Recycle Ethane & Propane Letdown to Fuel Gas decreases

much more after APC is implemented(show in Fig.1-4) -

AR R R 2 5 -
£F#EA ¢ 90.06.13 SBO-HRD-06-15
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»

v TH w

Base

Recycle Ethane & Propane Letdown to Fuel Gas

g ¥

T it ADC .}

1 Before APC [
L 4

> After APC

W

-Eﬁ Al

4]

Date

Fig.1-4 The amounts of Recycle Ethane & Propane Letdown to Fuel Gas

Furnace Switching

B Additional heat to Quench unit when freshly decoked furnace is

brought online.
B Alter the composition & temperature profile of quench towers.
W Before APC, prior load down of plant is required.
B With APC, the disturbance is accounted for and ¢ prior load
down is required. (show in Fig.1-5)
Before APC
tgcw o - e T TR Ead e d AL
100 4o e | .
1w <o > 7 0
8c - RN ] 705
§ 53¢ ‘—-\ /'/ 73¢
-3 o *
40 b 635
— -~
2¢ 69C
o 4eatalatlalala - Do e - 585
g 2 3 4 5
Hour
—e—Furnace A —m—Furrace B Tcta” Loacl
AERKBREFR 2HF -

& $Ems€a 1 90.06.13
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After APC
20 Ty olal i 7 T 785
100 RERte i~ a a1 780
8 = a et 775

-

s 8 \‘/ 770

N
49 /, Ty 765
2) ] [, 760

o] AN
0 +etuisilninis o N P P 758
0 ; 2 3 4 5
Hour

—+—F.mace A —=—Furmace B TomlLoadl

Fig.1-5 The load of furnace as furnace switching

ETHYLENE AND PROPYLENE PRODUCT PURITY

Ethylene Fractionator’s Column Constraint

- operating near capacity or flooding limit

- overhead condenser limitation

- Acetylene absorber capacity limitation

- high ethylene loss to recycle stream

Propylene Fractionator’s Column Constraint

- operating near flooding limit no debottlenecking since initial

start up

- high propylene loss to recycle stream

- overhead condenser sea water cooling limitation

System allows for tighter control of distillation tower key

components

AERGRAEER 2 E -
&Fmxa :90.06.13 5B0-HRD-06-15
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B Measurable increases in product impurities observed after
system implementation ( show in Figl-6, Fig.1-7)
Product specification met with more efficient tower operation
Result is decreased in utility consumption or allowance for more
feed
B Maximize product recovery from recycle stream(see in Fig.1-8)
ETHANE CONTENT IN PRODUCT ETHYLENE
e P 4 ‘k, e B Quman vg—,,»——;rf vy o Bkl B SEO Ml ol TE
o 630 Ep——— -
§ «iuu f

<200

<100

Sase

3 v

Wg

I CLECRE APC l I AETLR ass II

Fig.1- 6 Tighter ethane control in product ethylene with APC

10.4

103

PROFPANE CONTENT IN PRODUCT FROPYLENE

il M [ A ;‘\;,_A e A
VAT
v

‘;:'é: 0.2
) Base I 5kirORL APU I | &b QLK APC |
Fig.1- 7 Tighter propane conirol in product propylene with APC
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ETHYLENE LOSS TO RECYCLE ETHANE

+
-
-]

IBEFOREAPC " l AFTER APC |

ETHYLENE (Mol %)
i ]
° °
R —
kd‘v&_
"
L=

4
L
°

e

+2.0

Base

Fig.1- 8 Ethylene recovery from recycle stream with APC

DEETHANIZER OVERHEAD C3 SPEC CONTROL

+0.8 ; ‘

“BEFORE APC [ aeren arc |

Mol %
-t

+0.4

+0.2

Base

Fig.1- 9 C3 specification control at Deethanizer overfiead

‘COLUMN OPERATION (See Fig.1-9 ~ Fig.1-13)

AR AR ER BRI

AR RHRAEER 2 F -
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B Increased impurities in ethylene and propylene products

W Stable fractionation column operation and specification control

EAEMa BT

System allows stable operation of fractionation column

Tighter control of column overhead and bottom impurities

B Higher column loading by allowing more impurities without

compromising specification

B Reduce column instability cause by feed change, e.g liquid dryer

draining, etc

B Relocation of temperature sensing point to more sensitive tray

DEETHANRIZER BOTTOM C2 SPEC CONTROL

+08

‘ ALTER AU

+06

Mol b

+02 E

%{ £

Baso

Fig.1-10 C2 specification control at Deethanizer bottom
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CONDENSATE STRIPPER TRAY TEMP VERSUS CH4 LEAK

&5 - - ——- —

TRAY #1 Fl

<
< i
eow

Relocate temperature sensor
¥}

’

50 TRAY 420
LIQJID DRY ER DRA MING

TRAY TEMP."C

45

40

39

[m—TRAY TEMP —e—BTM CH4 LEAX ]

I Pttt et

} 180
+ 150

T+ 130

55 PR ORE APC | / ! AFTER APC I 4

CH4 LEAK, PPN

Fig.1- 11 Methane leak control at Condensate Stripper bottom

DEPROPANIZER BOTTOM C3 SPEC CONTROL

+200
— I BEFORE APC AFTER APC
g
&
©
(3}
+100
§
Base bl

Fig.1- 12 C3 specification control at Depropanizer bottom
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DEPROPANIZER OVERHEAD C4 SPEC CONTROL

C4S (ppm)

42000 [ eeFore arc | I arrerarc |

+1500

+1000

+500 |1 IT 1 31 R .

Fig.1-13 C4 specification control at Depropanizer overhead

(+—)~ iR (Acceptance Test)

Profit Optimizer # 2000 4 11 B #4753 > & B 4TERUCR]

B 0 AR AMIE A F (maximum olefin ) % & A Profit Optimizer

& B A% & # (objective function) - EEMAIRER T » W TF

BEHE TG E KBRS AE Bt AR5 AR NMEE R K

AT W47 » FIs i@ B35 F5F48 (disturbances) :

B Quench oil tower pump filter plugging

B Significant feed quality disturbances (several incidences)

B Further demand cut by downstream polyolefins unit.

% ARl 18 b it % #2 F4% > Profit Optimizer 17 4548 3 89421 AL » 43

AR R 2 & -
REHEE  90.06.13 SB0-HRD-06-15
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DA FEJRAEFTANMA

(+=) - %888 #Ex % (Overall Benefits)

PCS Olefin-I T35 $h 47 & P& % 4] & & i1t & £ (Profit Controller

and Profit Optimizer Implementation ) 14 > FRE S B X B KB4 5
B RAIE BARANE 4%H)E (Olefins)

B ARG TRENN EHEHETRERRA 45%

(3# R Fig.1-14 & fig.1-15)

Normalized Olefins Production Rate Trend
110
108
A

106

o I
- A / \
£ 100 ZACTAVI|
5 1%
3 W INAAL
o

96

After APC L
o Before APC
e
92
a0
Date

Fig.1-14 Olefins Production Rate
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Normalized Total HC Feed Rate Trend

110
Afer APC N

:z: Before APC x /\Tfj
§ 104 I g == \
% 102 \
& M—W sat)
g 98 Y
)

Date

Fig.1-15 Total Hydrocarbon Feed Rate

B PR EML > S8 ﬁéﬁé’] Profit Controller &5 & gk £ 2k 3%

EEMHET

B /%47 Profit Optimizer X &85 » L H RIS &

# B B > Optimizer #4 2K 3 B 4F 45 3% fo

APC R £ B Pai R N ek

PCS Olefin-I x 354 Honeywell Profit controller and Profit

Optimizer & & A 2h 9 67 » #3484 RIS 35205 &

#: ( Olefin Plant Performance Analysis by Solomon Associates

Inc.) #y3k 4 454 F £ &y % (Positive impact)
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= ~ PCS Olefin-11 1 35 & P& 4

PCS 4 %7 fu3% Jurong & t+ # & j& Olefin e T35 > & 4a Olefin-1 # 2000

R TR APC £ 318> B — B8t A4 &4 Olefin-II T35 4o

f17& B0l - REKRAF £ A B > Aspen Tech. 2 3] R B A48

” Integrated Total Solution to CPC’s Us Petro cheric al Busiress Proces

E4F425] PCS Olefin-Il T35 % % % & Olefin Plant % 4% 413+ 81 e

Reference 2 — ; & & PCS Olefin-Il T35 & ##& Olefin-1 T35 F — &

#1998 % 7 A it 4T APC & RT-OPT 3t 2] 47 4 Olefin-I #k A Honeywell

Profit Controller o Profit Optimizer » f 7R 2 Olefin-11 &) 4% A Aspen

DMC+& Aspen RT-OPT Optimizer » {445 7 #& °

(=) ~ Olefin-II T35 f§j

Olefin-II T35 % 23k A Stone & Webster &4 » 7 1998 £ F —F 7

ARFREIEX 4 E 0 F & TH 1,000,000 #48 » Ei§ F481% 0 # Aspen Tech.

Z# 1998 £ 7 A B s APC/RT OPT R £33t > B & TH

Fo B Mg A 4% BRTHEE AR TR E 16 A (K HEHRAT

148A %K) > TAFRER Olefin-l 48R - i& & %18 Olefin-Il T35 3

QBB RZ24RARAL% » PCS B4 & £ Aspen Tech 324 Project

Methodology and APC/RT-OPT technical fundamentals -

( =) ~ Olefin-I/ Olefin-II APC/RT-OPT ¥ %3} #] tb #&

Olefin-I/ Olefin-Il APC/RT-OPT £ %4 FF £ 8 » 2B AR
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R KEABE -

B XRREAL&% DCS

- Olefin-I #% B Honeywell TPS DCS

- Olefin-II 3 A Yokogawa Centum-CS DCS

B APC/RT-OPT ¥ 42 E R 3047 -F &

- Olefin-I 4 Honeywell TPS DCS # #:i& F APP-Node » #

EEHTERE > REHRMN G HOMARTIHRF

— Olefin-II )4 Yokogawa Centum-CS DCS _t s} 4+ DEC

Alpha €& (RunOpen VMS 4 ¥ % 4 ) E#4T

W  APC/RT-OPT ##7 R &

- Olefin-I 4# A Honeywell Profit Controller(RMPCT)/Profit

Dynamic Optimizer

- Olefin-II A} A Aspen Tech &) Aspen DMC+ > it x4 CLP

(Composite Linear Program)if #8 /7 4 £ 4] £ » RT-OPT 4§

& 38 o 3 m >~ BB

F Aspen RT-OPT:» A X Afb T B 3B ekt o rigorous Model

Aspen Tech APC/RT-OPT 3 &K 22 #% 3% Fig.2-1
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( =) ~ Olefin-Il APC/RT-OPT ¥ % 3 % 2 #

B Benefit target expected from start of project

- 4% increase in ethylene plus propylene production

M Production increase actually achieved from start of project,

demonstrated over a period of three months sustained

operation, was 7%

B 5.5% attributed to APC and RT-OPT system while 1.5%

attributed to process improvements made by PCS outside

scope of project

W In addition to capacity increase, a 3% reduction in specific

energy per ton of ethylene was experienced

B Of'the total benefits realized ( Show in Fig.2-2)

- 30% to improved control

- 40% to feed maximization

- 30% to real time optimization

INCREMENTAL OLEFINS PRODUCTION

8.0%

7.0%

6.0%
5.0%
4.0%
3.0%
2.0%
00w .

TUNING FCE, CGC, C2s C3s+ RT-OPT JUL 2000
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2 EH (SFRER)

R — A XBRIGRE  BAEBRESRERRAKEL (REH 1

B) ARACUHEN @A > mEEFS LY —F  FERAMA

BRI NHBEFHE  HETZRE AAMARIRFTREXRDIS F5

BRI AE AR REAEDS T ERE N EH/ BERTEEA

(#2242 % DCSAREL ) > BPT R K Z 694k 80 » B A3 F b > B -

A BTN BAME R R  BE Yk  mREAR

REKE AL E > W 2 eye5 it & Engineering b > AT T A% A & —

Fofad R AT THABESRH R REZE A 2 & Knowledge Base

BREBDCS B35 » LBAS FEAFRIBHTK

SR HAT R P R R AL R e s (BRAR

Bds - BA)  REBRE - RUERHA

—# T35 B4k 3k A DCS #4F > K ndkB@g sl - DI oL

Aegizs > m—EEARE HERE - HRERE -HRERH -

RE - BE BRA/MERLESE HAFRIRTH B

operator R E 48 #F 4 upset * BEHERHE T > o8 %L

upset HE U R M EHFEFEF RS E AT LR S HETHTR

2 e 5t #% ( Manipulated Variables, MV ) ~ & 3 £ $t(Controlled Variables)

R F 1% 4 $t(Disturbance Variables)fm SA 3 4 f5 — B 4% 4] 55 » 36 WA T35 LA 42 4%

VEBtdE 4% Model » SAE RS 24 N ERUZ - FARE A upset £ 4 -

IR PSR B 48 upset R B EELEFHRAT

& REAeEERE D THEHERGEESAS AR EREY
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AR Over Spec. » BFREMENREHE -
Bk Aspen Tech £ ¥ —# 3 1352 C3 Splitter #i4T APC (
Advance Process Control, APC % r6#2 54 4]) & RT-OPT (Real Time

Optimization. RT-OPT Bp ¥k 816 ) A7# » 35 TRE & A4 F R ehidh B

H AL R B B2 loss B 5] o A3 8H ¢

S 0 | mmm b W .

Before APC MaAC

Fig.3-1 Impurity contents in product propylene

C3 splitter £ 3147 APC 3T » B TBEHHE b M. § & K impurity &

¥4 8 & & 0.6 mol % » & & Range control %5 2 0.2~0.6 mol. %

» APC ER{E R 4% > i 4RAE4& T - H & &b impurity range % 4b&E /s 2]

0.4~0.6 mol.% (3¥ Fig.3-1) > B b & & H 2% - 2K Reboiler p7 &4

133 8 (RERE 4) > splitter 2 loading [B4%, » 3% huife i B M

throughput 75 =T i 2 3% jw ©

B B B8R A b loss #4b 75 d B R e 10~12 mol.% ( R, Fig.3-2)» &

APC implementation 4% * & %<5 mol.% » {# 4% % %] Furnace ¥k #& 2 &

¥t Recycle stream ¥ T4 &7 » B8 HMH vields B RHEZ @
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PROPYLENE SPLITTER BOTTOM PROPYLENE LOSS CONTROL, ]

+140
+120 n
+10.0 | -

£ 180

E 46.0 |
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+20
Base

Before APC

Fig.3-2 Propylene loss in propane recycle stream
P ABAT APC 1% » i B L W 2451648 % > 1543 Target range 4%
AL&E /I~ » T 4% Target range ) margin $ it » B MBF 8 IE K « &4
APC & RT-OPT — R TH R F 7|84 R a2 4 ¢
Typical Benefits :

e Increased Throughput

e Improved Yields

e Decreased Operating Costs

e Improved Quality Consistency

e Increased Operating Flexibility

e Improved Process Stability

Intangible Benefits :

e Improved Process safety

Process Watchdog
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Earlier I1dentification of Process

e Improved Operator Effectiveness

Focuses on key operating parameters

e Reduced Variability to Downstream Units

Few Process Upsets

e Better Process Information

Increased Process Understanding
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btk > BERAY EREFF B GHER > FTET HERIZERALRKRILY
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