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Data reconciliation method containing nodal and

measurement test and its application

YAN Xuefeng, BAO Junjie, ZHANG Bing, QIAN Feng
(Institute o f Automation , East China University of Science and Technology . Shanghai 200237, China)

Abstract: A novel combined method based upon nodal test and measurement test (NT-MT) was proposed
for gross error detection and steady-state data reconciliation. In NT-MT, nodal test and measurement test
were used together to find the suspicious nodes with gross error and to further find the most suspicious
measurement variable connected to one of the found suspicious nodes. Then, adjustment test, which was
able to consider the known knowledge obtained by expert, was introduced to determine whether the most
suspicious measurement variable had gross error or not. This method took advantage of both nodal test and
measurement test and overcame their disadvantages. The results of a simulation and an industrial
application showed that the proposed method could get accurate results for the system with more than one

gross error and was superior to iteration measurement test (IMT).
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Flow chart of circular process

Fig. 1
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Table 1 False IMT result

Cycle my My msy My ms; Mg my

1 3.988 0.096 0.129 2.320 1.062 3.230 5.59%4
2 2.670 0.437 0.663 2.123 1.870 2.813 —
3 0.205 0.214 0.018 0.203

T 5.740 14.688 14.688 4.759 9.930 5.740 5.740

Note: — denotes measurement variable containing gross error.

x2 BEHREZT LGN

Table 2 Nodal test result of circular process

Cycle A g e np
1 1. 5677 0. 1390 0.0730 0.1926
2 0. 2960 0.1390 0.0730 0.1926

x3 BEIRRS NT-MT &

Table 3 IMT result of circular process in NT-MT
Cycle my ms ms my ms Mg my
1 3.988 0.096 0.129 2.320 1.062 3.230 5.59%4
2 — 0.283 0.057 0.269 0.013 0.189 0.395
T, 4.862 14.662 14.662 4.772 9.890 5.027 4.862
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Table 4 Cycle result of NT-MT

Cycle SN SM SB
1 1,2.3 1.,2,5.6,7.8.9,10,11.,12,14,15, 10
16,17,18
2 1 1,2 1
3 empty empty empty

RS BREEETREUTHER

Table 5 Nodal test result of crude distillation unit

Cycle 2y 2y s 2y
1 8. 835 6.061 8.923 1. 068
2 8. 835 0.033 1. 140 1. 068
3 0. 826 0.033 1. 140 1. 068

R6 EREEENI-MTHERNLER
Table 6 NT-MT result of crude distillation unit

First cycle Second cycle Third cycle =X X

Sign

Ai m Ai m Ai m 10° 107
0.133 10.968  0.137 11.324 — — 4.043 4.016
0.013 2.258 0.036 6.285 0.010 1.679 0.408 0.418
0.027 2.107 0.016 1.239 0.006 0.456 3.634 3.664
0.001 0.117 0.002 0.493 0.005 1.075 0.029 0.030

. 050 12.162  0.015 3.697 0.001 0.316 0.216 0.220
0.021 5.842 0.041 11.175  0.005 1.282 0.140 0.140

© 00 NN Oy Ul s W N

0.027 10.801  0.008 3.026 0.002 0.641 0.081 0.080

0.025 6.599 0.033 8.774 0.002 0.648 0.376 0.373

0.020 4.898 0.003 0.675 0.001 0.294 0.339 0.332
10 0.100 8.857 2.453 2.443
11 0.049 10.003  0.037 7.489 0.000 0.052 0.594 0.605
12 0.022 4.015 0.025 4.631 0.004 0.656 0.481 0.493
13 0.017 1.365 0.005 0.430 0.015 1.192 1.378 1.347
14 0.013 3.756 0.007 1.925 0.002 0.694 0.040 0.040
15 0.016 5.602 0.004 1.243 0.004 1.378 0.289 0.281
16 0.054 9.790 0.008 1.398 0.001 0.180 0.126 0.130
17 0.030 6.493 0.002 0.472 0.001 0.131 0.170 0.166
18 0.055 6.571 0.021 2.530 0.004 0.486 0.753 0.764
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