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Dynam ic Optim ization and Control Strategy of a H eat-Integrated
D istillation Column System

Zhu Xuemej Zhang Liang

(School of Electrical and Autan ation Engineering NanjingNomalUniversity Nanjing 210042, China)

Abstract Heat integration distillation system is an effective m ethod of saving energy in the process of d stilhtion

w ith 50% energy saved To obtamn an deal energy saving effect we mustm ake a reasonable operation and controlof
the wo cobimns othew ise the nomal productonwill be affected H owever the adoption of such heat ntegration op-
eratbnalmethod leads to a severe association beween the wo cobmus and thus a sinificant difficulty in operating
and controlling the systan. W ith guarantee ng the quality of products as its precondition, andw ih them nmum cost
of energy as its purpose th s paper suggests a secondary stragegy of dynam ic optin zatbn and controlwhen the feed of
the heat ntegrated distillaton system is regarded as amam distutbance In the secondaty strategy the upper level s
the econom i optim Zatonw ithm nm un cost of energy as its purposg and its optinized result is he given value of
the optin izaton of he bwer leve] which is he multivarable contw] to track the optinal reference trajpcbries caku

lated on the upper level
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Fig.1 Optimization of process industries
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Fig.2 Optimization and control structure of a
’ ’ heat—integrated distillation column system
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Fig.3 Piping and instrumentation diagram of the heat—integrated distillation column system

2 &P



( ) 7 4 (2007 )

p  NC mm
I = m'{ O =W =)+ 2= )R (- )} (21
J k=1 i=1 J
st
fitxdoupd')=0 i=1.,NC (22)
vi = g(xu.pld), i=1..NC (23)
Xo = M (24)
xp 2 Y%, xp 2 9%, xp S 1%, x5 < 1%, (25)
0.025< L' (1) <0.0065 0.0015<L" (1) <0.0045 (26)
0.0045 < 0" (1) < 0.0085 0.0035<F" (1) < 0.0065 (27)
. J ;P ;mm ;NC
LoNC= 3y [ ot ot oyl :
4 = [QHPref pHPel pLPel GLP T
, 4
19,
(1) x(to) = xof ).
(2) (21)
(3)
(4) 1,
4 45
2 4 2 2
[ ] (References)

[1] Allkower E Badgevell T A, Qi J S et al Nomlnear predictve contmol and moving horizon estmaton— an ntmoductory
ovewiew [C] //Frank PM. Advances i Control H ighlights of ECC’ 99 Berln Springey 1999 391- 445

[2] Kadan JV, SchlkgelM, M aquardtW, etal A two-kvel strategy of ntegrated dynam i optinization and contwlof ndustrial
processes— a case study|[ C | //Grievink J van Schijndel ] Eumwpean Symposim on Computer A ded Pwocess Engineerng —
12 Amstedan: Elsevier 2002 511- 516

[ 3] Betts J T. PumacticalM ethods for Op timal Control Using Nonlnear Progranming [M ]. Philadelphz SIAM, 200L

[4] . [D]. : , 2005,
Zhu Xuenei Researches onmodeling optim zaton and contwol of a heat ntegrated distillaton cokmn systan [D]. H ang
shou Zhejang Unwversity 2005 ( i Chinese)

[5] HongW R, Wang SQ, LiP, etal Dynan i optin ization of a heat- integrated d istillatbn cokmn[C] // Proceedings of he 5th
W orld Congress on Intelligent Contwl and A utom aton H angzhou, 2004 3287- 3290

[6] Chen X, Pke RW, Hertwig T A, et al Optmal mplenentaton of on-line optim izatbn[ J]. Comput Chen Eng, 199§
22( Supp lan ent): 435- 442

[7] Zhu XM, HongW R, Wang SQ. Inplanentation of advanced control for a heatntegrated distillatbn cobmn systen [C] //
Proceedings of the 30th Annual Conference of the EEE Industrial E lectionics Society Busan, Korea 2004 2006- 2001

[ 8] , . [J]. , 2005 32(6): 24- 26
Zhu Xuanej W ang Shugng Research on dynam ic optimization of a heat ntegrated distillaton systan [ J|. Contwl and I
stiments n Chen ical Industry 2003 32(6): 24— 26 ( in Chinese)

[9] FindeisenR, Allgower E An intoduction to nonlinearmodel predictive contol CP /OL]. Veldhovenr 21°' BenelixM eeting on
Systen s and Contw] 2002 htp / /www. Bt uni— stuitgart de/reports/pd {/2002— L pdf [ﬁ{ifﬁ)iﬁ | 1'}%]



