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"Relative gain array

“Steady-state gain

S 9IS (I M IS (S0 riz>d gy AulS Aazo o

doddlo —)

pgeye S (S el 4 b adds i s anld
J 3 aney cal jo agiagh 5 cwl ilalaa sla,
CDU) s i phais asly aiby [V cul céey
wolp S b 0SS sy 4 ol il
Al Ci jaad] Jlidcon gz ol el sdizn gilulos
5 il ke S5 T gzmen (SYsame 4] 5095
zr B b (1) B aSee Joad aileds S¥gae
ald o glghd Gldlas 029l cans oo lis 1) SO jandl
6255 sar Sl Jie Oy jiinn bl oz p el
oz r crl JAS Sha) e 5 oo S esliiul 353 J i8S
slogr s9) » Sbllhs i (Rooplea Sl oais &)
sbo laTny o5 5,0 ew g (Mlyps il
Dgbsn pll (Hls axly So (S sle el 5 et
59 Oumlad pae Js 4 bt mlio ;0 09290 slaan b
Lol 929 (sl Slorouai b ojlgen (699,9 STys5 Lyl
ik o Lol 5 adse ol pas Gozmes Gl RS
slasly 655L wsolopere Sloseds (b5 DY gams
byl o el by Gl e el Gl Sldes
i a cul Jb jo cpl ogd oo pbb Ci yudads slaasly
or O b Gl g 655k wssleange Sl
) oo glaaaly o 0p) 8 b JiS gl jbisle
el S g5 el S ol 5l el waless
oot Silwlaz slaanl ;o 639y Slhx 5 ced)b o
B ey p0yse 330 ISh 4 b ps cd el glaasls
Olaasie g ,o oYU opSl 4LsdS ans g0 o [¥] 8.5
5 JAS OMie &) shiea Gl Rasgn 5 (e
I¥] el oual 392y a4 o sloasly 45 (6,10 40
olgan pls Cki bl axly Cymen (ojlelaz claanl
)13 VL Gloy b Ly oz (Slles Lulpd Cou
b slagy T8 ey )18, coale Js 4 izes
S B de Sllas abis o basly cpl S (o
ool (o g 007

Gtz glaanyl b s caslie IS sl sl

.)5_‘>3la [?—f] Sl 00 ) ulf..\_u..u}' ‘_§‘>)-’ -la-wj-‘

'Crude distillation unit
"Naphtha

"Kerosene

"Gasoil

*Uncertainty
"Ill-conditioned
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“*True boiling point
*Cut point
""Batch distillation
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*Dynamic relative gain array
‘"Relative effective gain array
“'Relative normalized gain array
""Multi-input Multi-output (MIMO)
""Nonsquare

*Open-loop test
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"Liquid holdup
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*Soft sensor
“Online

“Brown K10
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"Reflux drum

"“Reflux split fraction
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Design of multivariable control structure for crude oil distillation
column: effect of capacity change

Mir Mohammad Khalilipour!, Jafar Sadeghi!, Farhad Shahraki'*, Kiyanoosh Razzaghi!
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ABSTRACT

ARTICLE INFO

This paper presents control structure design and dynamic
modeling of atmospheric distillation column using relative
gain array (RGA) and relative normalized gain array
(RNGA). Nonsquare control structure selection for
atmospheric distillation has not been addressed in the
literature. The column has been modeled and simulated for
40,000 and 60,000 bbl/day capacities in order to examine the
control performance of the column. Output performances of
control structure were examined by +5% step change in feed
rate. Based on the results, the output responses for both RGA
and RNGA methods show good control performance for
60,000 bbl/day capacity, while the output responses for 4,000
bbl/day capacity suggest change in control structure for both
methods.
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