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Available estimation of measurement error variance/covariance and

sequential compensating algorithm of gross error for data reconciliation

WU Sheng-xi!, ZHAO Xia? , GU Xing-sheng!
(1. Department of Automation, East China University of Science & Technology, Shanghai 200237, China;
2. Department of Automation, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Because of the ignorance of the variation in instrument precision, the variance or covariance (matrix Q)
of measurement error for data reconciliation given by an operator often causes inconsistency or inaccuracy in data rec-
onciliation. Based on the constraint residual of spatial redundancy, a method for estimating the covariance matrix () of
measurement error is proposed which effectively reduces the dependency on a priori knowledge of matrix Q). The applica-
tion of this estimation method to nonlinear or bilinear systems is described. The sequential compensation algorithm is also
presented to detect the gross error. Finally, the application results from a coking sub-plant show that this method is feasible
in obtaining the initial estimates of ) and detecting the gross error.
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Fig. 1 Data reconciliation model of certain chemical plant
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Table 1 Results of data reconciliation
Stream No. measured Reconciled
1 — 8.96x10°
2 — 2.44%10°
3 3.10x10°  2.85x10°
4 3.48x10°  3.67x10°
5 1.13x10°  1.13x10°
6 9.10x10*  9.10x10*
7 1.78x10*  1.97x10*
8 8.34x10*  6.06x10*
9 473%x10*  4.48x10%
10 434x10°  4.44x10°
11 131x10°  1.32x10°
12 1.06x10°  1.06x10°
13 537x10*  5.60x10%
14 3.59x10*  3.36x10%
15 3.60x10°  3.46x10°
16 243%x10°  2.45x10°
17 8.39x10*  1.03x10°
18 429%10*  4.72x10*
19 237x10*  2.51x10%
20 3.11x10°  3.06x10°
21 1.74x10*  1.69x10*
22 — 1.58x10%
23 — 438x10*
24 — 5.05x10*
25 466x10*  4.48x10%
26 3.41x10*  3.36x10%
27 — 2.98x10°
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