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Abstract
source information fusion. By analyzing the expert knowledge and the experience of operators related with the abnormities,

In this paper, the abnormal condition identification and self-healing scheme is proposed based on the multi-

the related multi-source characteristics are extracted. The Bayesian networks are established to identify the abnormities
by fusing the multi-source information. Based on the identification results, the self-healing control scheme can be obtained
by the relationship between the remaining lifetime and the adjustment of control variables. The simulation results show
that the proposed method is effective to identify the abnormal conditions and distinguish the abnormal degree. The
corresponding self-healing control scheme can be made to remove the abnormal conditions. The proposed method owns

the better performance than the existing research results.
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Fig.1 The electro-fused magnesia furnace

smelting process
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Fig.2 The established Bayesian network for

the semimolten condition
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Fig.6 The simulation platform for the electro-fused magnesia smelting process
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Table 1  The typical scenarios for the semimolten
condition
FlEgm Ay B 4 D E;
1 1 1 1 1 1
2 1 1 1 3 1
3 1 1 1 2 2
4 1 1 1 2 3
5 2 2 2 2 3
6 2 2 2 2 4
7 3 3 3 2 3
8 3 3 3 2 4
2 R LU s R
Table 2 The typical scenarios for the overheating
condition
H T As B, Cs D,
1 1 1 2 1
2 1 1 2 2
3 1 1 3 1
4 1 1 3 2
5 1 1 1 3
6 1 1 1 4
7 2 2 1 3
8 2 2 1 4
9 3 3 1 3
10 3 3 1 4

PLZR 7 s i 00U ) B gt S
SLLIE#E (A, =1, B, =1, C, = 1, D, = 2,
E, =3) Hiil4#¢ (A, =2, B, =2,C, =2, D, =2,
E, = 3) FHIRME R A, YEEBEERIH —
SRR, st R K¢ T RN
Ja SNSRI AT A, OF H COEE” 1K R AR

T UL S R A

Table 3  The typical scenarios for the abnormal exhausting condition
Flh s 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
As 1 2 2 3 3 3 3 2 1 1 1 1 1 1 1 1 1 1
Bs 1 2 3 2 3 3 2 3 1 1 1 1 1 1 1 1 1 1
C3 1 1 1 1 1 1 1 1 3 3 3 3 3 2 2 2 2 2
D3 1 1 1 1 1 1 1 1 3 3 3 3 3 2 2 2 2 2
Es 1 1 1 1 1 1 1 1 3 3 3 3 3 2 2 2 2 2
F3 1 1 1 1 1 2 2 2 3 3 2 3 2 3 2 2 3 3
Gs 1 1 1 1 1 2 2 2 2 4 3 3 4 2 3 4 3 4
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Table 4 The identification results for the Table 1
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F£5  EXTER 2 iR g R
Table 5 The identification results for the Table 2
F 5 1~4 5~7 8 9~10
HERET R 1 2 3 4
K6 EPXR 3 IRHILE R
Table 6 The identification results for the Table 3
Flh g 'S 1 2~5 6~8 9~ 18
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Fig.7 The self-healing control effect for
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Table 7 The identification results comparison for the semimolten condition
UEH A4 5 3 4 5 6 7 8
EH 0.2654 0.2449 0.0009 0.0009 0.0002 0.0001
B 0.6032 0.3379 0.4639 0.1827 0.182 0.0438
ofRE S 0.1073 0.2949 0.4565 0.6371 0.3401 0.2904
JETE 0.0241 0.1222 0.0787 0.1793 0.4776 0.6656
8 R T RN L
Table 8 The identification results comparison for the overheating condition
UEYE FE11 4 5 5 6 7 8 9 10
IEH 0.13 0.1134 0.001 0.0008 0.0003 0.0002
LG S 0.475 0.37 0.5233 0.3935 0.2676 0.1698
S 0.2931 0.3617 0.3347 0.3988 0.3274 0.3291
JEHE 0.1019 0.1548 0.141 0.2069 0.4047 0.5009
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Table 9  The identification results comparison for

the abnormal exhausting condition
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Fig.9 The self-healing control effect for
the slight abnormal exhausting condition
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