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Annex V.  Integrated  Dynamic Decision Analysis:    

Phenomenological model



 

Annex V.A. Traditional plant
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global L  dp2  av2  eps2 cpg  K2 DHr  rs2  cps2 mu dr Kg ns PMg P R Tre Qr1 

global sint Tsint Ta1 Ta2 Ca1 Oa1 oset a9min omax omin ffil TrecfoL TrecfoH 

global efilt eox erec eric esint eelet eout tygua efer tfer ts S PMC PMO 

global XIN1 XIN2 XIN3 VIN1 VIN2 VIN3 TIN1 TIN2 TIN3 tsgua CKvar Det t  

global Tgorp Ar TrisfH  

% 

%INPUT condition  

% 

% XIN1 = Design value of the input concentration of VOCs [] 

XIN1=0.002; 

% XIN2 = deviation on low value of input VOCs concentration [] 

XIN2=XIN1*0.3; 

% XIN3 = deviation on high value of input VOCs concentration [] 

XIN3=XIN1*1.5; 

% VIN1 = Design value of the input flow rate [Nm3/h] 

VIN1=5000; 

% VIN2 = deviation on low value of input flow rate [Nm3/h] 

VIN2=VIN1*0.85; 

% VIN3 = deviation on high value of input flow rate [Nm3/h] 

VIN3=VIN1*1.15; 

% TIN1 = Design value of the input Temperature [K] 

TIN1=230+273; 

% TIN2 = deviation on low value of input Temperature [K] 

TIN2=TIN1*0.8; 

% TIN2 = deviation on high value of input Temperature [K] 

TIN3=TIN1*1.2; 

% Det = discetization time for input variables [s] 

Det=1; 

% tsgua = time when occur fault or deviation during simulation [s] 

tsgua=300; 

% t = simulation duration [s] 

t=5000; 

% 

%Filter 

% 

% ffil = Fraction of gas flow inside clogged filter  [] 

ffil=0.5; 

% 

% Oxygen input 

% 

% oset = oxygen excess in the exhaust gas [] 

oset=0.00005; 

% Oa1 = Concentration of oxygen in exhaust gas than active AIC18415 [] 

Oa1=0.0001; 

% omax = maximum flow rate of oxygen [Nm3/h] 

omax=30.2; 

% omin = minimum flow rate of oxygen [Nm3/h] 

omin=0; 

% 

% Heat recovery 

% 

% Ar =  exchange area [m2] 
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Ar=40; 

% a9min = reduction fraction of exchange coefficient in case of dirty recovery [] 

a9min=0.7; 

% Tre = Reaction temperature [k] 

Tre=350+273; 

% TrecfoH = Threshold temperature for TAH18405 [K] 

TrecfoH=450+273; 

% TrecfoL = Threshold temperature for TAL18405 [K] 

TrecfoL=300+273; 

% 

% Heater 

% 

% Qr1 = maximum power of heater [W] 

Qr1=100000; 

% Tgorp = Heater set point output temperature [K] 

Tgorp=Tre+1; 

% efrisc = efficiency of heater [] 

efrisc=0.9; 

% TrisfH = Threshold temperature for TAH18408/09/10 [K] 

TrisfH=450+273; 

% 

% Reactor data 

%  

% L = Reactor length [m]  

L=0.68; 

% dp2 = catalyst diameter [m] 

dp2=0.005; 

% av2 =  external particle surface area per unit volume of reactor [m^2/m^3] 

av2=69e6; 

% eps2 = bed void fraction of catalyst [] 

eps2=0.4; 

% cpg = gas specific heat at constant pressure of gas [J/kg/K] 

cpg=1039; 

% DHr = reaction enthalpy [J/kg]; 

DHr=1.059e9/62; 

% mu = viscosity of the gas,  [Pa*s]  

mu=15.6e-6; 

% dr = reactor diameter [m] 

dr=1.53; 

% Kg = gas thermal conductivity [W/m/K] 

Kg=23.86e-3; 

% ns = number of section than dived reactor [] 

ns=61; 

% PMg = gas molar weight [kg/kmol] 

PMg=29.2; 

% P= Input pressure [Pa] 

P=1.27*100000; 

% R = gas constant [J/mol/K] 

R=8314; 

% K2 = catalyst thermal conductivity [W/m/K] 

K2=0.042; 

% rs2 = catalyst density [kg/m^3] 
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rs2=600; 

% cps2 = catalyst specific heat at constant pressure of gas [J/kg/K] 

cps2=836; 

% S = reactor section [m] 

S=3.14/4*dr^2; 

% PMC = VOCs molar weight (ethylene glycol) [kg/kmol] 

PMC=62; 

% PMO = oxygen molar weight [kg/kmol] 

PMO=32; 

% sint = catalyst state (not sintered) 

for i=1:ns 

    sint(i)=0; 

end 

% Tsint = sintering temperature of the catalyst[K] 

Tsint=550+273; 

% Ta1 = Threshold temperature for TAH18411 [K] 

Ta1=400+273; 

% Ta2 = Threshold temperature for TAHH18411 TSHH18411 [K] 

Ta2=450+273; 

% 

% Exit alarm 

% 

% Ca1 = Threshold for AAH18416 high concentration of VOCs [] 

Ca1=0.0002; 

% 

% Graphical interfaces 

% 

% ts= time of update graphical interfaces [s] 

ts=1000; 

% 

% Management cost 

%  

% efilt = cost to restore filter [€] 

efilt=200;  

% eox = cost restore oxygen input [€] 

eox=2000;  

% erec = cost restore heat recovery [€] 

erec=20000;  

% eric = cost restore heater [€] 

eric=10000;  

% esint = cost restore catalyst [€] 

esint=250000;  

% eelet = cost of electrical power [€/KWh] 

eelet=0.165; 

% eout = cost for missed VOCs reduction [€] 

eout=6000; 

% tygua = time when occur fault during year [h] 

tygua=4000; 

% efer = cost for emergency [€] 

efer=100000; 

% tfer = duration emergency stop [h] 

tfer=100; 
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% 

% Control of logical model 

% 

% CKvar = variation with respect the reference value by which the logical model does 

% not consider the deviation [%] 

CKvar=10; 

 

 

 
























































