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C-29 WATER WASH LHC 111 - '

DOW PLAQUEMINE TRU-TEZC, INC.
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LHC SUPPORT — R & D MATH MODELING GROUP
ASPEN MODEL APPLICATIONS

LLHC3

. K-71 cracked gas compressor studies

. Furnace load study

. K-120 propylene compressor study

. Quench section rigorous model & evaluation study
. Revision of models to fit plant modification

. Plant start-up compressor false-load study

. Bevision of furnace models to fit new coils

. Program for easy insertion of model parameters
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LHC2

. K=71 cracked gas compressor studies

. K-71 intercooler replacement evaluation

. TK-71 steam turbine upgrade evaluation

. LHC2 expansion study

. Distillation column profiles for control
system improvement

. Updating of model to fit plant modifications

LHC8 BENZENE PLANT

1. Model of entire benzene plant
2. Plant evaluation under several design cases
3. Column profiles for control system development
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LHC SUPPORT - R & D MATH MODELING GROUP

EFPS APPLICATIONS

Ethylene Furnace Program System ( EFPS )
A complete cracking furnace model system
licensed from Pyrotec Institute

A. LHC3
Naphtha furnace cracking study

B. LHC2
2F25 Study
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LHC SUPPORT - R & D MATH MODELING GROUP

CFD APPLICATIONS

Computational Fluid Dynamics ( CFD )
Using PHOENICS system

A. LHC3
Flow study of split-coil furnace venturis
Flow patterns in Benzene Plant HDA Reactor

B. LHC2
2F25 Convection Section Flow Study
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LHC SUPPORT — R & D MATH MODELING GROUP

L INEAR PROGRAMMING APPLICATIONS

Gulf Coast Hydrocarbons Economic Model
LP optimization including LHC3, LHCe2,
& Texas LHC plants ‘

Used for feedstock purchases &

other economic decisions
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PSS MODEL OFF NAPIHTHA FURNACE

?TACfK G?S
NAPHTHA - QUENCH WATER
DILUTION STEAM
>
CONVECTION
PROCESS
HOT GAS | mx >
f f f FLUID
-
FIREBOX
TO SIDE-WALL y GENERATED STEAM
BURNERS >
TO BOTTOM
FUEL + AIR BURNERS
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CONVEC

CONVECTION
BANKS

FIREBOX
PYROLYSIS
TUBE COIL SECTION

SECTION
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NAPHTHA FURNACE CONVEC SECTION

NAPHTHA

DILUTION STEAM

HC + STEAM
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COMPARISON OFF SIMULATION & FURNACE DATA

1| W FURNACE DATA
w 1200 i B EFPS SIMULATION
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LTPC STACK CROSSOVER COT BRIDGEWALL
MPR = METHANE / PROPYLENE = 1.04
FUEL REQUIREMENT = 2700 KG/H (65 % CH4, 3¢ ‘4 H:)
N STEAM GENERATED = 31000 KG/H
33 EFFICIENCY = 74.8 % (RAD = 44.2 %, CONVEC = Z0.€ ‘4
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FURNACE REGRESSION MODEL

MANY CABIE STUCHES GELES T URLD 2295 FURDAS D MGLED

« STATISTICAL REGRESS) s i K23 Ui T3 GG L
Characteristics = f{Naphtha, Steam ratio, Excess Air, Conv, Pcin, Pcout}
E.g.
Tover = 440.2 + (Naphtha/1000)[3.5475MPR + 2.0625SR] + 93.6 PcinXair
33 USEFUL FOR FURNACE OPERATION AND GONTROL
“ DOW CONFIDENTIAL #+ TOO 5091
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