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Risk assessment of filling pipeline blockage based on multidimensional cloud model

SONG Xuepeng,KE Yuxian, WEI Meiliang, SHI Haitian, LIAO Baoquan

(School of Resources and Environmental Engineering , Jiangxi University of Science and Technology ,Ganzhou 341000, China)
Abstract Pipeline blockage is one of the main failure accidents of filling pipeline which seriously hinders the normal operation of filling.
To accurately predict the risk of blockage ,which based on the uncertainty and fuzziness of filling pipeline blockage ,a multi—dimensional
cloud model was established. Eleven elements,including the stowing gradient,were selected as the variables of the cloud model. The cer-
tain degree of each indicator of different risk levels was calculated according to the cloud theory. Taking the multi—index interaction of
pipeline blockage into consideration,we introduce the improved CRITIC method to process the index data,and obtained the comprehensive
determinacy by combining the multi—dimensional cloud model,so as to determine the risk level of filling pipeline blockage. The paper stud-
ied the case of four domestic mining enterprises, the results showed that the wear risk grades of Pipeline blockage in Longshou Mine, He-
dong Gold Mine , Dahongshan Copper Mine and Xincheng Gold Mine were I ,1ll, Il and Il respectively. Compared with fuzzy mathemat-
ics, unascertained measure theory,one—dimensional cloud model and SPA-AHP ,the pipeline blockage risk grades of Dahongshan Copper
Mine obtained by this method and other methods are II ,IV, I, Il and Il respectively,the calculation model is more rigorous to the as-
sessment results and can ensure safety in practice on the premise of satisfying the accuracy of assessment results. It also provides a new
method for the risk prediction of filling pipeline blockage.

Key words : pipeline blockage ; multidimensional cloud mode; cloud generator; degree of certainty
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Fig.1 Flow chart of multi—dimensional cloud model

to evaluate risk of filling pipeline blockage
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Table 1 Indicator factors affecting blockage of filling pipes
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Table 2 Values for each quantitative indicator
KU 2% 1,/% I, 15/ % 1,/ pm I5/mm I L/ (t-m™) I/ % I/ (m-s7")
I [50,+0 ) [7T,40) [5,+x) [500,+o ) [0,100) [0,1) [1.9,+) [75,100) [4.30,+0 )
1 [40,50) [5,7) [3,5) [300,500) [100,150) [1,1.2) [1.7,1.9) [50,75) [3.91,4.30)
il| [30,40) [3,5) [1,3) [100,300) [150,200) [1.2,1.5) [1.5,1.7) [25,50) [3.51,3.91)
v [0,30) [1,3) [0,1) [0,100) [200,+0 ) [1.5,+) [0,1.5) [0,25) [3.21,3.51)
R3 BEMERNERE
Table 3 Values for each qualitative indicator
IR 45 4% TR A FEHUET AR 1, BRI 1,
I [6,8] PSRN SRR SR B A B S SR 3 A A S W AL
I [4,6) TE s 2w Mt SR S5 I A AR S SR U AR R UV 2L
| [2,4) ZHIY pH {H /R 22 8 A AR AR Bl A 7E RS Rl Ry 2 PR N 5 SRS 18 R A O i 43
v [0,2) (B sl 52 JE rhpE HAN 5 B9 FE B8 T8 K AR SN A S

T 22 Yk = BT FRAE O 8 5 B % 18 2 RGO,
BEXRGL I AR BR 7625 B R E (v ) 22 LAY R
i L FEI S PRSI, IR 25 A 2N e T bn 1) 2
e BT HRRAE, A8 AR 1, 78 KURE 45 9k IV it
E(x)= 0 2P A BUR R AD 745 18 B 2% rh TRl R
PR, Ty i S BEYE JE TSR Hhoin A 20 BRI 1 2R
VA RE A A7 5500/ VKL IUART 1T o8 38 23R 4305 oAy 440 e i
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HNFTURLR T AVE R Ll FE 3000 B kL 1845 1, , 26 XU
EG RIS E(x) #0 SRR SLBRE O, FTTIH

BRI A T 2 B R R S X, SRR A B
ANTF 1, Bhih s bR5 X0 B8 BRAS A 2Z Ak
P T 75 EEARYE S2 PR I B0 S 45 A5 A0 1 BR DL 2
E(x) RERS AR T N 0 KU S5 9%, nF8 b 1, AU 56
PR TR E(x)= 11, RS 1 FE AT LT K
i, T kT AR A AR Sk SV AR B Bk Ee i
ANT L ERLSEER A Wik, B 5 & %2 R b &G
A S BR AL, BB T, = 15 (N 2R R
%) kIER (2) —R (4) WE T 200 o BRI T A
(A S L AN SE =1 7 iR N C
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Table 4 Digital characteristics of multi—dimensional cloud models of various indicators

R sed  BsE 1,/% I, L/%  I,/pm  Is/mm Iy L/ (t-m™) /% I,/ (m-s') Iy I
E(x) 52.50 11.00 750 600.00 50.00  0.50 2.45 87.50 4.65 7.00 7.00
I E(n) 17.50 3.68 250 200.00  91.67 0.75 0.82 29.17 1.55 2.33 2.33
H(e) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
E(x) 45.00 6.00 4.00  400.00 12500  1.10 1.80 62.50 4.11 5.00 5.00
il E(n) 17.50 3.67 250 200.00  91.67  0.75 0.82 29.17 1.55 2.33 2.33
H(e) 0.01 0.01 0.01 0.01 0.01  0.01 0.01 0.01 0.01 0.01 0.01
E(x) 35.00 4.00 2.00  200.00 175.00  1.35 1.60 37.50 3.71 3.00 3.00
I E(n) 17.50 3.67 250 200.00  91.67  0.75 0.82 29.17 1.55 2.33 2.33
H(e) 0.01 0.01 0.01 0.01 0.01  0.01 0.01 0.01 0.01 0.01 0.01
E(x) 15.00 2.00 0 50.00  275.00  2.25 1.25 0.00 3.36 1.00 1.00
I\ E(n) 17.50 3.67 2.50  200.00 91.67  0.75 0.82 29.17 1.55 2.33 2.33
H(e) 0.01 0.01 0.01 0.0l 0.01  0.01 0.01 0.01 0.01 0.01 0.01
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Fig.2 Two-dimensional cloud model
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Table 5 Actual m

easured value of each mine

s 1,/% 1, 1,/% I,/ pm I5/mm Iy L/(t-m™) Ig/mm L/(m-sT) I 1,
ENEEET 56 3.8 2.72 300 219 0.8 1.98 38 3.24 1 2
AR 24 5.2 0.56 100 90 1.6 1.68 46 3.43 3 4
KLy 33 9.6 0.98 500 150 3.0 1.69 31 3.38 3 3
B 52 5.8 1.27 200 107 3.5 1.94 29 3.40 4 3
41 fEARALE VA ARAE X
HRAEE CRITIC ¥ 5E 48 AR AL 2D B 57
56 3.8 2.72 300 219 0.8 198 38 324 1 2
X - 24 52 056 100 90 1.6 1.68 46 343 3 4
33 9.6 098 500 150 3.0 1.69 31 3.38 3 3
52 5.8 1.27 200 107 3.5 1.94 29 340 4 3
R BIFR AR RE X
1.116 0 -1.0712 1.6463 0.1690 1.5562 -1.3220 1.139 1 -1.6059 -1.4142
. _|-1.3051 -0.4192 -1.0124 -1.1832 -1.0341 -0.5798 -1.0306 0.229 4 1.414 2
-0.6242 1.6301 -0.4954 1.5213 0.1707 0.7190 -0.958 3 0.229 4 0
0.8134 -0.1397 -0.1385 -0.5071 -0.6927 1.1829  0.849 8 1.147 1 0
Wi AL W, A 6.
F6 IENE
Table 6 Indicator weight
WA TeAR 1,/% 1, 1,/% I/pm  I5/mm Iy L/(t-m™) I/% I/ (m-s7') Iy 1,
FEATALE 0.1106 01215 02028 0.1856 0.1215 0.1672 0.0262 00639 00075  0.1367 0.0813
42 TRERS5HH R 7 Al BT 24 2R 3] 4 KI5

BT 24k o R ) ST U T 35 JE XU A, 4%
7 LSRR T AR 45 0 AR £33 1 5 BE foe AL I Ao I 119
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100
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Table 7 Risk assessment results of filling pipeline blockage based on multi—dimensional cloud model
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