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Pipeline risk assessment method based on principle
component-clustering analysis

ZHANG lJie
PetroChina West Pipeline Company, Urumgqji, Xinjiang, 830012

Abstract: In order to make risk assessment on oil/gas pipeline more accurately, on the basis of principle component analysis
and clustering analysis, the paper establishes risk assessment model of oil/gas pipeline based on principle component-
clustering analysis, and uses this model on the risk assessment of a inland gas pipeline. According to the established risk
assessment process, by using numerical standardization and statistical analysis, the correlation and weight subjectivity
between pipeline risk indexes are lowered, 3 principle component factors of pipeline risk indexes are proposed, then
according to the correlation between indexes, risk classification and sequence of different pipe sections are given. The
pipeline risk assessment method based on principle component-clustering analysis can improve the reliability and
practicality of oil/gas pipeline risk assessment system, and has practical significance for the operation and maintenance of
oil/gas pipeline. (2 Figures, 6 Tables, 6 References)
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1.2 BEHHY

RO G TR Y DL SR )i (1) 2
TCGEvH I3 M Tk, AEGEvE 53 B IR N T Ak 2 A3 21T
N . RESTTRERS, AV 2RI E
Jiid, Horh N 2 B AR T 18 R GE SR IS
K- means 7%, 7EMRH RGR 5, AL
H SR B IR AR AR % HAAE 2, AR A R
PFEPRIA SR B L, S PRI R 2R, Z J5 % 18
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2 SR

B WU R U T 4y B BUEAT WU VRN BT,
1B H 4% 660 mm, fix/NEE R 7.1 mm, f KEAEE N
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A R R 2% - AR AR RO i
JEE T 7 JE B = IR R B 5 AN T 4R
FR e 7 R T U VP O R R 2 AT
PO GR Do 4% IR B Sl bl DLk A 22 5 11 10 A
fabr: X, WHR, X, WEEE, X, W ANDEE, X, N8
ASSE, X, b EJREh, X AU, X, 4 T
T, X h AR, X, R 3 X, o AR

F1 TEREEFEUTEDER

%’E& Xl XZ X? X4 X’) XG X7 XS X9 Xl()
1 1.5 7.1 280.0 424.0 4.0 430.0 90.0 112.0 459.0 453.0
2 15 7.1 280.0 424.0 4.0 431.0 92.0 112.0 459.0 453.0
S 1.5 8.7 280.0 424.0 4.0 431.0 92.0 112.0 459.0 453.0
4 1.5 8.7 280.0 424.0 4.0 431.0 92.0 112.0 459.0 448.0
5 1.5 8.7 280.0 424.0 4.0 431.0 90.0 112.0 455.0 453.0
6 2.0 10.3 279.0 425.0 2.0 431.0 90.0 110.0 458.0 449.0
7 2.0 10.3 277.0 425.0 2.0 431.0 92.0 112.0 458.0 449.0
8 0.8 10.3 277.0 425.0 2.0 431.0 92.0 112.0 454.0 448.0
Y 2.0 10.3 277.0 425.0 2.0 431.0 92.0 112.0 454.0 448.0

10 2.0 10.3 277.0 425.0 2.0 431.0 92.0 112.0 458.0 448.0
11 2.0 10.3 277.0 425.0 2.0 431.0 92.0 377.0 456.0 448.0
12 2.0 10.3 279.0 425.0 2.0 431.0 92.0 377.0 454.0 449.0
13 2.0 10.3 279.0 425.0 2.0 431.0 90.0 377.0 456.0 446.0
14 2.0 10.3 279.0 425.0 2.0 431.0 90.0 112.0 454.0 449.0
15 2.0 10.3 279.0 425.0 4.0 431.0 92.0 112.0 458.0 449.0
16 2.0 10.3 279.0 425.0 4.0 430.0 92.0 112.0 458.0 449.0
17 2.0 10.3 274.0 425.0 4.0 430.0 92.0 112.0 458.0 449.0
18 1.6 10.3 279.0 424.0 4.0 430.0 92.0 112.0 458.0 449.0
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2.2 TEEtRAREL
Sy B AR DR 25 H5 b A9 B AN ) T s = AT ER A, 1 G

2 R IR 2 SO R VA Bt bR E AL GR 2D, BRid b

e, A ARAEAL S OB s X, AR R AR XN P 3

Tyy Ty T » Tigo s MbtEZE
2 EFERKRETFENIFEDRECEE
B X, X, X; X, Xs Xs X; Xs X, X
1 —0.81 —2.31 0.96 —1.37 0.97 —1.82 —1.57 —0.43 1.05 1.70
2 —0.81 —2.31 0.96 —1.37 0.97 0.52 0.60 —0.43 1.05 1.70
3 —0.81 —0.88 0.96 —1.37 0.97 0.52 0.60 —0.43 1.05 1.70
4 —0.81 —0.88 0.96 —1.37 0.97 0.52 0.60 —0.43 1.05 —0.69
5 —0.81 —0.88 0.96 —1.37 0.97 0.52 —1.57 —0.43 —0.99 1.70
6 0.68 0.56 0.34 0.69 —0.97 0.52 —1.57 —0.45 0.54 —0.21
7 0.68 0.56 —0.89 0.69 —0.97 0.52 0.60 —0.43 0.54 —0.21
8 —2.90 0.56 —0.89 0.69 —0.97 0.52 0.60 —0.43 —1.51 —0.69
9 0.68 0.56 —0.89 0.69 —0.97 0.52 0.60 —0.43 —1.51 —0.69
10 0.68 0.56 —0.89 0.69 —0.97 0.52 0.60 —0.43 0.54 —0.69
11 0.68 0.56 —0.89 0.69 —0.97 0.52 0.60 2.17 —0.48 —0.69
12 0.68 0.56 0.34 0.69 —0.97 0.52 0.60 2.17 —1.51 —0.21
13 0.68 0.56 0.34 0.69 —0.97 0.52 —1.57 2.17 —0.48 —1.65
14 0.68 0.56 0.34 0.69 —0.97 0.52 —1.57 —0.43 —1.51 —0.21
15 0.68 0.56 0.34 0.69 0.97 0.52 0.60 —0.43 0.54 —0.21
16 0.68 0.56 0.34 0.69 0.97 —1.82 0.60 —0.43 0.54 —0.21
17 0.68 0.56 —2.75 0.69 0.97 —1.82 0.60 —0.43 0.54 —0.21
18 —0.51 0.56 0.34 —1.37 0.97 —1.82 0.60 —0.43 0.54 —0.21

23 EHRSRISIHE
AR b A I A2 8 FX) A OC AR O B (G 3D WA,
BEJE 5 N AL AR, ET5 05 A A E B

BT 3 AR SE R bR 2 AR A R AR B R
WA i 2 ) BA R AR S, IE WA A A B L
IS, & B 7.

R3 HEXRHENE

REfEbs X, X, X, X, X; X; X; X, X, Xy

X, 1.000 0478  —0.258 0554  —0.289  —0.005  —0.053 0.311 —0.002 —0.375

X, 0.478 1.000  —0.568 0.811  —0.573 0.088 0.193 0.256 —0.448  —0.801

X, —0.258  —0.568 1.000  —0.625 0.354 0.151  —0.377  —0.032 0.194 0.477

X, 0.554 0811  —0.625 1.000  —0.707 0.189 0.088 0.315 —0.455 —0.715

X. —0.289  —0.573 0.354  —0.707 1.000  —0.535 0.124  —0.446 0.614 0.601

X, —0.005 0.088 0.151 0.189  —0.535 1.000  —0.033 0.238 —0.367 —0.146

X, —0.053 0.193  —0.377 0.088 0.124  —0.033 1000 —0.054 0.178  —0.169

X, 0.311 0.256  —0.032 0315  —0.446 0.238  —0.054 1.000 —0.380  —0.390

X, —0.002  —0.448 0.194  —0.455 0.614  —0.367 0.178  —0.380 1.000 0.337

X, —0.375  —0.801 0477  —0.715 0.601  —0.146  —0.169  —0.390 0.337 1.000

REAEAR T LB AR Ok 27 B o s KN 1 FR R4 BRI ETHERE

b, WERRRAEAEL /ST 1, BEBH % 32 520 IR AR ) B i AN D%y FFAEAR FETHREY  BUTE%
WIE B 5N AR A & [ P S AR 70 B2 K, TR e 3 ik 1 L 43456 doits
N 2 1774 17.738 61.226
O | ey S I B9 A DA DIVA L R 1 [ N s L0ss 10,878 7 104
1o MR 4 510 LT R AE AR RN BBt 7 2% 57 4 0.841 8.409 80.513
MR, 17 3 AN FE R FRFIEAR Y KT 1, 9F Hoy 22 Bib o 5 0.693 6.932 87.445
R 72.104% (>70% ), B4 T BT bR R H4) HY ’ 040 Lo V0
7 0.372 3.719 95.811

#‘E’\‘&E s \Abé‘e_f“{a‘ Mo L

B R B B ARy R UG FR BRI AE B S 0T LOACK & 8 QL0 LG oA
R, SR EUR AN 3, BTECR P 10 S A< 9 0.138 1.378 98.875
T8 RS VPN FRAR T LAZE G R 3 N AFER 7. 10 0.113 1125 100.000
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24 ERHTRIERXITE F=0.603 F,+0.246 F,+0.151 F,
5 MG 3 DL ER S L ISR £S5 EHAERIER DORIUE R REE
TR 5 3 AR 1) B 38 7R 32 840 FUAH R 1) B S A
LI X R TR B 0 AL -
TR SR, LA, W A A R e e e i i e
BB KR 5 rhay s, BEJE A ARSE EJTTE
B LRSS — o EAT R e, BEIAEE — 2
3 FEAS S BT IX SR AR (AT R 91 OR H R R

ENp iy AL 7]

X, 0.533 0.195 0.670 0.256 0.146  0.642

X, 0.874 0.250 0.005 0.419 0.188  0.005

P X, —0.603 —0.573 0.206  —0.289 —0.430 0.197

PR S R AR R A, B T R R '
bR T AR RR S B R A s F X, 0.914 0.142 0.07 0.438 0.107 0.067
B E AR, DA = A e TSR R L A X, —0.826 0.373 0.108  —0.396 0.280 0.104
B BB R RRAE Im) 5 AR AR S I B AR IR, 73 X; 0315 —0649 —0378 0151 —0.487 —0.362
TR ik X, 0103  0.604 —0.565  0.049 0453 —0.542
+0.151 24+0.049 x,+0.242 24— 0.287 24— 0.401 X, —0598 0485 GO —agw 05 G0

F,=0.146 2,4 0.188 2,—0.430 2:,+0.107 2, +0.280 2,
—0.487 24+0.453 2,—0.280 24+ 0.364 2,—0.119 2y,

X, —0.836 —0.158 0.006  —0.401 —0.119  0.006

F,=0.642 2,+0.005 2,+0.197 2,40.067 2,4+0.104 2, 25 NEEBRSS KA
—0.362 2,—0.542 2,4 0.226 24+ 0.238 2,4 0.006 2, 6 RWET 18 MNMEBIE T AR KEG R 2 44
PR R A AR P /N6 TR AN o iR, BRI R BRI A B EE T, U W2 A B 1% S KUK 1) 5 W B
NS e SRR KGEE6).

Fo6 BNMERITRNKERSS RHEA
BB F 4 BRI E, 4 F=EW 4 ZaNTF 4

1 —3.876 18 —0.364 11 1.339 2 —2.225 17
2 —3.416 17 —0.520 13 —0.685 15 —2.291 18
3 —2.816 16 —0.251 9 —0.678 14 —1.862 15
4 —1.858 14 0.032 8 —0.691 16 —1.217 14
5 —2.339 15 —1.978 18 0.013 11 —1.895 16
6 0.818 9 —0.757 14 1.140 3 0.479 10
7 1.286 7 0.750 6 —0.274 12 0.919 7
8 1.151 8 —0.464 12 —3.064 18 0.118 12
9 2.066 4 0.061 7 —0.764 17 1.146 4
10 1.478 5 0.807 4 —0.277 13 1.048 5
11 2.399 1 —0.292 10 0.069 10 1.385 1
12 2.147 3 —1.254 15 0.070 9 0.997 6
13 2.321 2 —1.692 17 1.482 1 1.207 3
14 1411 6 —1.510 16 0.657 5 0.579 8
15 0.162 11 0.764 5 0.170 7 0.311 1
16 —0.191 12 1.904 2 1.018 4 0.507 9
17 0.702 10 3.234 1 0.408 6 1.280 2
18 —1.398 13 1511 3 0.115 8 —0.454 13
2.6 BESR B 3 15~ 18 45 B O — 2K, il il 2 Hr [ ah 4 bs GR
A RGN AR TR B REMIRE DR, 4 ANME BN 10 /I\L”?bl?aff/%ﬂfjj(%i?éj\%ﬁ%é
(B 2), M7 B 125445 BeZ I K KU DR R AR DU E . — 830 RSB RIS AT 2257
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