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(General-purpose Chemical Process Simulator)e] 4 Hol7] Alzglon,
god ol = o] FFAlzEle) T4, AA, siA Fob T 7|EHEA =
Tz gg89. olAlE AEs Ady diEel AEdoEIt fv 3F
A e 723 AdE kA Babe Ayt Hdch Egk mdgel i
= ASdE 4o 2AS @ 2dg Fagod, Age 2 F AUA
ANEdolHE ojga ALgste] dF T EdS Adadeve #de
2 B 7gko] B old oFE Fo BIAYE AEdolde EF

Se &0 QurEQ g0 AT 4 Aok

1.2 DHlo AE

1.2.1 B denet v g3

e

A dg 2olu Qe 29 A AN (Steady State) ZBF

1A AL A el (Unsteady State or Dynamic) 22 782 vk &4 A

o O

29

293 g mdo g AAgde) ot AHAFH RAHS Heat
& Mass balance, Equipment Sizing and Costing, 74 A3 59 &4
HA EAo] o] AEH T Jon, AN Zd(tholyy] AlEHolA)
& Control, Operability, Safety Evaluation, Training Simulator 5ol ©]&

€t

2R AEUolHY A, w3 g Role EHEY 7Y =R =TFY
&1} 7} CFD(Computational Fluid Dynamics) F-¥#-ojth. 4 =9 A4

5 BopojA A RE o] HEHQow, Fz Mu g3y, AT T4
7| Al Bokol] Bo] HEHYL, 2HIToE Mixing, Reactor Analysis,
Furnace, Combustion Engineering, 3 % 59 Process Industryol =

A8 Abel7h A gobxa ik

1.2.2 1M 2 293 A 29 (First Principle and Empirical Model)
T3] AlRElE 2R GgRE dAd3% § o2l J|ESE 2E 2ds
gzl olg]dt o]EF BHg “a1¥E mdvolgln FEth ojd w3

A7 md(Neural NeDH @, &elz dolEgE fitting@ 22 4], @oj3l &
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2. YEE

2.1 29 ¥ 494 509 24

a819  Process Modeld @83 FAd4  Fd ARG (Profit

Improvement Project)®] ¥ &9 ¢ o & ZAIEGT.

Plant Performance
Benchmark Process Operations
‘ Base Case Simulation
T Interview and Observe
Identify Apply Engineering Fundamentals

Challenge Constraints; Question Status-quo

N

Technical Feasibili
Evaluate echnical Feasibility

Operating Feasibility
Economics

Plan
Demonstrate

Report

Monitor
N Sustain Optimize
Adjust

Y 1 Foy e e vl
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olglgk PIPY F8 Q4E IA W /AR FEE F
- Methodology: PIPE #elsla 33 + AT WHE
- Technology: g3 33 71, 2ZEQ]

- Measurement: 439 53 9

- People: &d4, €932, =3, 49
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- AAEY w9 ATEo] sl& vy
B Many Tools, Many Applications
B Central Platform® A Technology
B Plant-wide model9] |

- MHES =7ES o9A A8/418E A
A7kl gt A2 e] ulH|

B A 7 g ols) FF

B ZA A2 2 Y Ve B

- 7)Ee S48 AlgA BRE aY 2.PIP 78 84

B 2e AAUolel tie wg 2 F7] Fol ¥E

sho sEo 13 2 gue wE ga 2 5 ok fold AT Aol
& b 43K ow YAste] Arste J1dol T4 2l BEOE g
P& T

A7k @ Aol

HolM A5 /% R B e T FhES AAY 5 AE Al
e Fele A U ST oistel B U¥EA Z Uy we A
Edol7t @A AEHT G 4R, BUS S axEdolr} 5

FHA Reta, syHer FFHE A%, AGAY 29SS Plant-wide

modelZ 7A43t7] 9% A B¢ nestw, Gy e A4g 2 =Y

< T35 a Bestodof g}

- Life cycle solution
- One Model Approach

- Extensibility, Scalability



2.2.1 Life Cycle Solution

Life Cycled &%
w5 A ¢ Ade

F—

1)

A<l & (Point
Solution)o] oy}, gt
W Faste] 2 &
g o] Process
Engineering Life Cycle
Hykell AAA ALE 2
T Qlofol gt

18 3. Life cycle solution

2.2.2 Single Model Approach

st 249, Control Engineer® 93 29, Operations 3 2= AlE
wojo} ahr,
Updatedl BEE &8 & ofof g}

a9 4elMe dolel #Eet ®s #eElE Fsto]  FAdA 9

integrated work process® 71d & HoAFETh olgd w4 Y E FEY

Ak F&AM dHolEE FASE, BE $8 EoklA

dm

AA BN AT ALS F4F 5 U, F T4 F4E 29
A
T

dolel: ohE Fold 2 ulz 44y

T o A" =2dol HAg, AMAE, &4d, 293 F¥,
S oujgtt, a9 59 Rde AGAH 2E 294, APC 55 ¢
gt T2 29 (Dynamic ModeD)® TAHo] A0, 2% & Ads dlo]g,
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&9 =2 A, Flowsheet 59 34 2498 #5202 Abggr}

WS Operator Pracess ENG/

Training Planning & -

Scheduling
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2.2.3 234

719 2] know-how, proprietary information® 2&% + J=x &3

Aol mREojol gt} 7|B Az Eolo AEso] 9= ol obd A
29 ol BAE AMEAT Fobst AU £ E & glolof ok

ELg 2 AuolE wolAg FHVY, v EEE L
glojof st} Hale] AT EYoE ActiveX 71&E 7o R 3o, T
o P& e Dk

2xo] we} puo A4 AT zAY 4 ool dTh olgfd 7]

AT

=9 Gealable Rigorgh 310, AlE AAo detail 9 F¥& EFstA

ke

= BE Jayered products 5% TAHY, F LZTE |9 integration
o} AlgE
mae g3ay] YeiME oy A el g F ddh AR 5

A Agdolgst AYsE A9 Macro Languages AHEE7M,

External LanguageZ Al43t= ziojth, &4 mdo] ¥Fst 2 + U,
Mgow Algd 4 Quiw, VB, C++ 9 e HFEH Ao E Aol A

st= Aol Zuh olgA AAH ATEYE dUF9 “Component

Software” 7} ®th. Component Softwarex “Plug and Play” Ao &
z239 A gdoled] g0l FEdAt. Component software?] FHtje]
FAe 7199 know-howE &Fdl FEA7X i, 29 s & &
Jub= Aol xa AgAor Buje £ = ke ol FetyA B

dofA) F2 AHEE £ g BEVE ATEYolE w7y 22, 54

i

A dolg ®lolx, Solution Algorithm, 2% A3 AAE T2 Z o]

o,

2.2.4 Plant-wide Model

Plant-Wide Model& F2 wher|el stdtel B34 58 2F ¥
g A% Plant-wide optimizationol Ab&Se], ©&e AFHA HA 3}
of Hlaled B 2 FAH o9 AME 7t & 4 Ut Plant-wide

ModelS 3}7] galds 2 249 7498 2 /9 @9 Subflowsheet®
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T&t o]EE dAdste &
7t7k9] subflowsheetw ThHE ®ol ojsto] F3%4d 4 i, 1 Zd 7}

4 Age des AsgAolt AN $uEe AEE 5 Ak Plant-

cha

wide model& o0]2]3 Z} subflowsheet® dAsE Rdol Huh
W
h=1

]
Modularity ®j&of, oj-$- & =d F=d] #H3}tg vt

SIRICS's
Base:

:ap:::a; [I‘]j: 81,186 BPD Gasoline
aphtha

Naphtha 3 Penex 87.1 Octane

Naphtha 4

Naphtha 5 P Cyclic Reformer
Naphtha 6 P CCR Reformer
S/RICS’s Improved:
Nepnitha ;} 82,349 BPD Gasoline
Naphtha 3 91.1 Octane
Naphtha 4 , Penex
Naphtha 5 . Cyclic Reformer
Naphtha 6

CCR Reformer

HVGO

Lt Lube
Extract ?
LVGO
$MM/yr  $/bbl
Extract to FCC Base Base
Extract to HCKR +3.8 0.038

% 6. Typical Refinery Multi-Unit Application



2ol A zhers] A EolkRe], # F&5d seled ZAE Plant Life

X
Cycled] 2z} @A #u ofvg}, 719 F59 o7 JAox &4

i
o] Aol HI FH =AY P AEHo AN FEL v H 7]

BHEANA 2 FAE AHRILA

3.1 Integrated Model

ABHAE o2l Ao 54 FHe| Agdeld ZragoRn £ 7t
Sotd e 94 aZTEgol TN zt TraPe FHE adE A
43t WHoE & 2e dE
712 71ee) Edd gL Aol
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- Standard Unit Operation + Nonstandard (or proprietary) Unit
Operation
- Polymerization Reactor within flowsheet simulator

- 1° Principle model combined with neural net model

3.2 Online Simulation

% A58 717 9 £ZEYoio] wHd gelo], DCSE HET A
o] Ax®ol golgrt Arzte g ol& stEatA HAo. 53] Plant
Information System(or Plant Historian)?] = 2% Networkel dZ#
AFEA 49 ZE dojgE 23T 5 Adx, L3 DCSell Ao EH
S We RllE Ax shsa olest IT 7le$ o83ty ddeziH

AR W3 folgE P8 wolr AAHE 4235 Online Simulation©]




2o $o 289l Algdoldo] &&Fa AU
- 2 7F ##H 3HRealtime Optimization)
- Process or Equipment Performance Monitoring
- Software Sensor

- Operation Advisor

3.3 Dynamic Simulation

7] = e] BAZ Qlste] 1 Fgo] ATdHo| o}, HIY AZTES O I
A 71&3 AFY SYel Fhol, FHARARE P @AAHA 24EE 7
Mo s e Aol Fa FEEoke vEH 2o

- Detailed process and equipment design considering dynamics

- Control system design, evaluation, improvement

- Operator Training

- Safety device design and simulation

- Troubleshooting

- Startup/Shutdown

- APC Implementation
3.4 Realtime Optimization

Online simulation®] 7F& 2 ol&< AT F e &8& Fofov
statz el olg A F & Awse HAges & 5 Aok ¥4

Agle AA R wol HEHL Jdoy, Be AFHE By g 1Y

=

U ZA4s= 93 59 pEo] A #A o= 2, Realtime Optimization?
HE B Plant-wide Model 7% 2t} & Steady State Z& %
o]l Fx, AA FA Alek =13} Economics FEE F7atl Al o]
&8 AAstE M2 29 278 Aktste Aolth #¥ 7l 2+¢ Data
Reconciliation, Parameter  Estimation, Model  Tuning(Update),

Performance Monitoring, Optimization Engine, DCS Link & ©] 1.
G-11



3.5 Batch Processing

¥4 wkg7l, SRES g2 IEA oY 23 Ax T4 AlEd
o] ¥xgk ofye} Batch 374 78, Scale-Up, A4 #74 2 dA

w4, Recipe A4 2 A gdold 59 FHHY 2ZTEY o7} A8 57
Alska ok AEstal, ofek AESE dgE AF 5 =9 HE
AFE FJEH TAHAA AAH I, o] A F 9 Lifecycleo] &7] ool
7Y olo] M= AF A= 34 Hde] e79i e Fopolrt. 3
A A #BA"H ATEYY 5 g uig goksn, osg
Single Framework Qtoll A F-5 5 ojof &l x4 wo] 2k ¥ gtatodof gt
o F48 #H Ve o gdgd 2o

- Chemistry Tools

&3

S

- Reaction Engineering or Reactor Analysis Tool

- Scale up

- Mixing, Solid Handling(Crystallizer, Drying, Cyclone, etc.)
- Scheduling,

- Recipe Automation

- Safety and Environment
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E oBA AT, 22a B dAYZel dg Sue A7 GRe), A
Fee Bgd P Agdoldol shsatth olF ZEaRL FR wgy|
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