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We developed the two methods for estimating errors contained in the measured values of
flowmeters, considering results of the failure diagnosis method based on control limits.
First method was formulated as a quadratic programming problem under constraints of
material and component balances using measured values obtained in one steady state.
Second method was formulated as an nonlinear optimization problem under constraint of
material balance, supposing that errors contained in the measured values don't become
smaller and the measured values were obtained in more than one steady states during a
long-term continuous operation. The effectiveness of these estimation methods were
demonstrated by the numerical simulations with the use of an ethanol plant.
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No. Flowrate L; No. Flowrate L; No. Flowrate L
[kgh] _[kgh] [kgh] _[kgh] [kgh] [kl
1 467167 91500 7 24069 3000[ 13 1282 350
2 23419 11250 8 3018 350 14 43 03
3 28572 30000 9 74269 11250 15 20 015
4 438595 91500 10 471308 91500 16 29548 11250
5
6

110000  155.00 11 689 09| 17 30 015
27922 3000 12 1047  350] 18 45010 11250

#£ 2 AL (Tower A)

Stream number 1 3 4

Mass flow rate  [kg/h] 46716.7 28572 43859.5
Components -1

Ethanol 0.06367 0.01818 0.06663
H,O 0.87590 0.01713 0.93185
‘ CcO, 0.06014 0.96462 0.00122
Others 0.00029 0.00007 0.00030
Methand  0.00004 0.00001 0.00008
Aceticacd  0.00001 0.00000 0.00001
1-Propand  0.00003 0.00001 0.00003
2-Propand  0.00003 0.00001 0.00003
1-Butand  0.00003 0.00001 0.00003
3-M-1-Butand  0.00010 0.00002 0.00010
2-Pentand  0.00002 0.00001 0.00002
Glycend  0.00003  0.00000  0.00003
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Month k |Failure flowmeters No(rr;al flowm(et)ers
0 — 0.500 0.500 0.500
6 1 0.909 0.527 0.473
14 2 1.454 0.564 0.436
22 3 2.000 0.600 0.400
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