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Complex System Maintenance Decisions Based on Big Data
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Abstract
higher and higher, but the system maintenance work has become more and more difficult. In addition, although the rapid

Modern large-scale electromechanical systems are the structure more and more complex, the intelligence

development of information technology has effectively saved all kinds of stream datum in the system, it lacks the effective
use of such large data and realizes the maintenance control and decision-making of complex systems. So, a complex system
maintenance decision based on the large data structuration and data driven is proposed. Using the analytic hierarchy
process (AHP) idea in the big data structuration, the hierarchical model is established in turn for supporting the system
maintenance. Data variables are abstracted based on the model, and the expression functions of each level variable are
extracted. Further, the maintenance decision based on the data driven technology is realized, the data block matrix over
model and function is defined in this research, special operation algorithms on the matrix are developed to carry out
the maintenance decision of data driven technology. Finally, a specific example is given to illustrate the availability of
the proposed method, and the results show that the proposed method is feasible. With the goal of building equipment

maintenance decision, the maintenance method is economical, efficient and practical.
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Table 1 A field data of equipment groups

Wik (MPa) i (°C) AUk (Kpa) At (kNm®/h) 62 (%) 73K (Mpa)  #i#R3) (pm)  ~ (°C)  “Uk (Mpa) % (rpm)
0.2125763  29.54823 95.59524 129.4939 46.18437 10.03053 20.73275 13.55311  0.5045177 11182.2
0.2124542  29.60927 95.59524 129.2410 46.00122 10.03663 19.95911 13.73626  0.5045177 11182.2
0.2128205  29.54823 95.59524 129.4476 46.18437 10.03053 19.95911 13.55311  0.5045177 11182.2
0.2126984  29.54823 95.59524 129.5999 46.21490 10.03663 20.15137 13.55311  0.5045177 11182.2
0.2126984  29.54823 95.59524 129.6462 46.15385 10.03663 20.10559 13.55311  0.5045177 11182.2
0.2124542  29.60927  95.59524 129.1827 46.18437 10.03053 20.39399 13.73626  0.5045177 11182.9
0.2123321 29.54823 95.59524 129.9566 46.21490 10.02442 20.00946 13.55311  0.5047619 11182.9
0.2125763  29.54823 95.59524 130.0745 46.27595 10.02442 19.56999 13.55311  0.5045177 11184.3
0.2122100  29.54823 95.55556 129.5866 46.27595 10.02442 19.71648 13.73626  0.5045177 11184.3
0.2125763  29.54823 95.55556 129.7047 46.27595 10.02442 20.54048 13.55311  0.5045177 11184.3
0.2126984  29.54823 95.59524 129.6329 46.33700 10.01832 19.90875 13.73626  0.5042735 11183.6

0.21221 29.54823 95.55556 129.9104 46.39805 10.01221 19.90875 13.55311  0.5045177 11185.0
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Fig.5 An abnormal state diagram for a set equipment
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8 (5). (6) A (7) H R (14).

Yi(t) = {Fi(X); @:(C); Gi(M)|(Fi(X), ®:(C))} =
{A * B|(min ®;(C) < F;(X) <max ®;(C))Vv
(Fi(X) A 2i(C)) V (Fi(X) 3 @:(C))} (14)
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Table 2 The flux datum of measuring points

41 fT+2) f(T+3) ATi+4)  f(TL+5)  f(46) fT+7)  f(Ti+8)  f(Ti+9)  f(Ti+10)
131.4101 131.5507 131.3375 131.6185 132.0129 133.0345 131.6311 132.4577 132.7883 132.7623
132.6695 131.5038 132.1837 131.4313 131.8313 132.5042 132.2923 131.354 132.0667 131.9528
131.868 58.93486 0 0 0 0 0 0 0 0

3 DR R

Table 3 The speed datum of measuring points
s(T; +1)  s(T:+2)  s(Ti+3) s(Ti+4) s(T:+5) s(T:+6) s(Ti+7)  s(T; +8) s(T:+9) s(T: + 10)
11159.33 11157.25 11156.56 11157.95 11162.79 11159.33 11156.56 11155.87 11156.56 11155.87
11163.48 11161.41 7232.401 1966.924 625.5474 75.64297 0 0 0 0
0 33.64624 33.81691 33.98817 0 0 0 0 0 0

BRI * ORI R, DRI TR AT
B TR 1) 5B ], 0 R ) B AT HE s 5,
R LU EAE A 1, AFFERUUEUE A 0, fe#s
WUAT B8 AL A o5, a9 30— A 0-1 iR,
AR (15). (16).

VHEITIEMIRE (14) 1 i R R 00 ) S e X
(15) A1zt (16).

C,Lj(t)—{o’ Eaj— J

. (15)

0, IS (15) m DAE H i HB ok SR R X
(16).

LA (6 <t) A (filt) < @.(1))

Cij(t) = A (fn<ti) < (I)n(t)) (16)
0, 7
IR SR A A AR R

¢11(10) = (b1 € a11) N (ba1 € azz)N
(bs1 € ai3) N (bay € arq) N (bs1 € ar5) =
MHN@M)Nn)Nn(1)n(1)=1

[Fi] FLA 281 A % 00
021(10) =1
C61(10) =0

2 IR VRS BIHR AR C R

co=[1111100000"
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Signal corrupted with zero-mean random noise
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PRI 2 S AL I AT AR B e i, ik
R B (18).

min F(z) = wnel%{l}[ﬂ(w), fa(x), f3(x), fa(x)]"

zeR™
>0

s.t. j=1,2,---,m
hk(x) =

k=1,2,---.p
(18)
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