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Abstract— Chemical processes involve various and complicated uncertainties in the design and operation stages. Quan-
titative analysis of these uncertainties requires a method for stochastic dynamic simulation of chemical processes. In the
previous work for the development of a general purpose chemical process simulator capable of stochastic dynamic simu-
lation, only the extent of the uncertainty of a variable was considered. In this work, however, a new parameter MTBD
(Mean Time Between Disturbances) is proposed in order to consider the uncertainty on when a change is to occur also. A
method for construction of a system which implements the proposed method is also presented. The results of case studies
indicate that the proposed methodology can be effectively applied to dealing with uncertainties in chemical processes.
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Fig. 1. Normal probability distribution function.

x‘r

Sample = 5 | ...

»

~0.4993 0 04993 u

Random number [0, 1] =05
Fig. 2. Sample generation by inverse method.

ghol Uk AFEEGSE ol 24 $EuS) Welvh Tavoln
FALIYSE Tob] AAAE SANA S o) falo} o
o ¥ AP E FHEERSS 1 A48 ok 9T 524
TEERE[I6]ZHE] P& o 83)0] FLge Tohe ulad 7
< g olgstaich. o)d] Bahl We] WIE HAghe x=k
—3.190, gt x=x+3.190 2 A|Fs}e].om, o] 7 A WL
N 52 0998622 10 $43) 77ke Aoz wokgn)

71&8] ZEFHER Al B0l 712,304 AAAIZ H e
2 ZES AT 2eu A 3 E 23] =%t opy
e A A FEAse mlabd B QoA s AA] T o]
AR A7 A 22 sk 93k sPlAQ JEEE O
ElUl7] $)3] MTBD(Mean Time Between Disturbances)zh= 2] 2-2-
AESE 2418 )28 82 ek o AE sherlan £
o 2L 71719 324 A HEE Yepd o 2] MTBF(Mean
Time Between Failure)o} 7o) ]3he] wbA) Wl w2 ey}, Fojzl
8 2 AN E 23 FFH R 1 A7kl g TEHA 09
Sigko] A Zloleka 34 Folt}. o] he #F we) FEA
= vehly o33t 7o) A ojgic}.

d=sl vt BEghel M EFEAAE Hahsu)
Aele AdA7 (€)

ol AR FAuIoIE)7 Q2R A4 24 (time series analysis)[16]
& E31o] 2] AT 5 9w, HelEr} gl A% Agus
o SN FARIYE 2 5 Q)

7 ol gk 83k wle) ezl AR Attime step size)e)
SR B2, 2AL 5 o) AT e Sl sjzte] wAla
58 5 A28 Bl 44T FELE 10T U} 0|2 Ad) 9
ste] BEA71E o) FAF7 ok} 2t 28 W) diste] 247}
0514 1a}ole] g A7) o] 7} Wispe] SIbRARE n
o} ulwate] st ARG ER 2 2 Ao A2
EES AU deb HFHe 2 o] B 5 BEAZ ot}
F2o] LA} Heh.

7188 EeFhER Al W2, 3004 BRAYAo)
A8l Slsto] Qo2 Folx|mz o] 2Ao] ¥ Ahow ge 4|
A F Magle] FASA Wske BEAo R Soive xe
ol AF YD + Adgich. & =R Ackske WP 12
T Eto] AW gl Fom e wot A 4o e EAw
At gk,

2-4. SHZA}

HWAHAK KONGHAK Vol. 37, No. 2, April, 1999



AR 5 AREA wApld ARl AL Sud R iy R e —
o E2A7I= AZE At kel e FHEAE A 5 o Public hySimcase As Object '------------ HYSYS simulation case
A #2AA A58 At 22 el AR AR E2E Public hyFlowsheet As Object "---------- HYSYS Flowsheet
AqAdste] 1 gk BAP ol Addieh. 2ok mio] A doxd Public hySolver As Object —rermeecrrre HYSYS solver
7|ERE e At meha 234 WEe Aoz W Public hyOperation As Object '---=------- Mixer, Reactor, etc.
A et et RSk ARex 2Pk g 54 Public hyIntegrator As Object -----=--n=- HYSYS integrator
2:0] AL o] TR 2L FEFOZ AGH o E F
| AydHes, HIsEE shd v LA 7 ]'77}"‘ THRAL Fig. 4. Declaration of HYSYS variables in Excel.

£ 9% 4 ek HE8A SARANN WAL F71E HEgA]
$A— BRAA AR AT "]-r“ﬂ’q‘q' o]

A& A7} Atmbc) ulislo] 218 ). Public Sub Objects()
Set hyApp = CreateObject("HYSYS.application")
2-5. ZANEM Set hySimcase = hyApp.activedocument

A} APEE Sob AP EHHLES A g7l = Set hyFlowsheet = hySimcase.flowsheet
EA AR AR A7FEgk)] i FEH AR B Set hySolver = hySimcase.solver
5 22 AL )2 GEAAES K3 o7 A ukEdit o]2 Set hylntegrator = hySolver.integrator
Y] dolal HolHE A1 7] 71Xl BAAE] d5ES o83t End Sub

o WeEe ¥R o AAE S8 $4Y 5 ok
Fig. 5. Specification of HYSYS objects in Excel.
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