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ABSTRACT: A method for applicability evaluation and maintenance decision-making based on in-line inspection for refined
oil pipelines is established. According to the pipeline defects in the inspection data of a product oil pipeline, statistical analysis
of the relationship between the defect size characteristics and the girth weld is carried out. Considering factors such as the influ-
ence of combined defects and girth welds, and the characteristics of defects, the criteria for determining the defect maintenance
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of refined oil pipelines are formulated. Combined with defect residual strength evaluation, residua life prediction and compre-
hensive factor analysis, the defect maintenance decision is determined, and the next pipeline inspection time proposal is pro-
posed. According to the statistics on the characteristics of pipeline defects, it is found that the internal and external corrosion of
the pipeline is relatively prominent; the external corrosion defects of the pipeline are relatively uniform, while the internal corro-
sion defects are more concentrated. The analysis on the relationship between corrosion defects and girth welds reveals that there
are three suspected welds with anti-corrosion coatings for the failure of the repair, and further excavation and verification shall
be conducted. After evaluation and analysis, it is recommended that the pipeline does not need an immediate repair of the de-
fects, and the planned response time for all 93 corrosive metal loss defects is within 5 years; considering the integrity of the
pipeline, combined with the remaining life prediction results, the next inspection interval of 5a is suggested. The method of
ASME B31G, segmented corrosion rate prediction and other methods are adopted to carry out pipeline applicability evaluation,
and a better defect repair response level and repair time are determined with this. Furthermore, taking into account the complex-
ity of the pipeline service environment and the limitation of detection accuracy, the defect repair plan should be revised based on
the actual pipeline operation and the results of the excavation verification.
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Fig.1 Distribution map of metal loss depth of corrosion de-
fects along mileage: (a) all corrosion defects; (b) internal
corrosion defects; (c)external corrosion defects
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Fig.2 The distribution of the nearest girth weld with a depth=
0.10T in the pipeline
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Fig.4 Distribution map of corrosion defect calculation ERF
along the pipeline mileage

SR, R K AVEERE T 95MPa T, Irfy
BRIATY repe AT 0.8, 93 4b 8l e i 1155715 21 1)
/N Pswp h 12.49 MPa, X1 B¢ o5 42 Jm 301 0 I Ry
0.2T, KJE KN 51 mm, ik 16 mm, i /&% 4 T A
Bk, G5 A A RN N BT ERF O
ASRPEVEMT S, WA T ST BV SO 114 e AR

3.3 HIiEERPEIE A EITMN

SR shannon J5 & HE7 7 i B TR A PRAR T,
M AT shannon J7 ik 2 il A5 18 B K o VF AR R )
9.5 MPa T rere=1 LK, 45 BRIE R IR BE A
WETER AT s, WiEl 5 fos. ATLEH, i
R AVIEAER ) 9.5 MPa 2t T, BT A il ek ke e 7
AN, AN EETYEE

100
9 |
80

—— ERF=1ji£k
PRI B
A SR BREG

BRIETRE %
= N W A U
S O O O © o o
T T T T T T T

0 50 100 150 200 250 300 350 400 450 500
BriE K B L/mm
Bl 5 BEJR 7.1 mm X R S R T o R

Fig.5 The size relationship diagram of manufacturing defects
corresponded to 7.1 mm wall thickness

(=)

TR EREIE A TN

TR AR A 1A It o 208 A6 Wiy 0 5 o U, Xk AR YA
RIBVERM P2 T . 45K, T IR MR
AL RILERE, FEAE 1 ATRE =0.02D HAL T45 3E AT
AR RINIBE , WZHRTH RIS . X T A S R R
2 AEIMIRE , PRSI B i = 6 R A0 R IR, A T B
Gtz s, TN

4 EEGRERETEEEN

i

7 T A T ) A ) o 2 ) A R R A G
T 23 75t TOUIN 10 A6 T 4% 7o T 0 20 i o ek
K H Y, B RA AR N SRR, i
WA TERCE T TR RIS AR e, 302 R 4 F5 i i
TP,

VSR (S ZNCIER: $78 POK=RV NG U4t
FEM AN ], 422 BEAS DU B B 4 483 0 A 4 % 4y B
BT A B P A AR IS B 0 ko R
I DL A — 7 B B o 8 b ol 3R ) e K ABLAE T
B e 5, DT 5 210453 PN 4/ 4 D 0 2 114 8 ok ke
SR U2Y - ) P PN 0 ek T A S e 4 8 e e
ROAWE 6 FiR.

3.4

4.1



18% 4l iR

JC st 10 T T PR 9 3 PR 5 AR A SR 47

R4 GREAYENS N R ] ZE
Tab.4 Defect Repair Response Judgment Criteria

H| ) ]
g A ‘ AR _
7 BV e Ji; Tl i
VREE KT BEJE 12.5% %) JR 5 1174
TR B et BE JEE 50%611) i e w1 3 fJe g P F 5 HADE B AL R KT REJE 30%M) & @ ik
\ PP G ok ARG 1) Tk
éig?% VR T BT 30YOHY PR ] 6 ok X ok 5 B B
& . y & BIR
il Z @ L= N u ‘n i N N NI N 5
FHEARE I = DO ERD AL SR AR SE S PR N, 2008 54T — ek
P A =2 i ) At 4 S 61 2k
TR I BE TR 40% 3K 38 42 v %) S o b ol vt e TR b B JEE 30%~40% L5 3k 45 r 119 Ji 1ok o il 3 Bl
T
RS OC BRI SR 2%
JLAAE ?ggﬁéﬁz%wﬁﬂﬁ ’ VR T 2% (REFE/NT 300 mm AR, VEREA
BB e ST " T 6.35mm) HA. T4 _E AR N
GIE TR 6% (SN ST 6% ) BYIMEA
B T ok LS e R R o B JRE 409611 M1 B
. GIFIE I T RAPAG AN AR 2 1 24 B
a FFAZE IR BT RIE 52 454 i B
TE 10} T % 2022-01-01 ; . '
g : 3 Ho01-01.01 1 R
% o [_| ' ; 5 2021-01-01 I g
g % 2020-01-01 | : 3
§T 0 L 0 20 40 60 80 100 120 140 160
- 0 20 40 60 80 100 120 140 160 180 PRI HEL AR /km
PRSI B A /km P78 el e I T 0 s w57 s i) U LR A
a PR o R Fig.7 Distribution map of the corrosion defect calculation
£ 1o maintenance response time along mileage
-E
Ewif«_T_;wg 43 BRI
g GB 32167—2015 { Iy 1% 45 it 52 e 145 IR
R 1) 5 SYIT 6597—2014 ( il <A 38 P A T He AR B )
T 0 20 40 60 8 100 120 140 160 180 e, A5 18 PRI s (a] (a] B S B 8 a R PEANY,
PRI Lk T2 A T SE B MRS B R A, R
b ShAR 351405 24 TE0 g S S b R IS L RS T

P 6 e o o R B ) A
Fig.6 Distribution map of the corrosion rate of external cor-
rosion defects along the mileage: (a) internal corrosion de-
fects; (b) external corrosion defects

420 W R e T T

VL4 JE 1 55 TR FE 1A 5] 50%58, repe 5 3 LVE B 4E B
Ik S a5, I Jo J b e 5 130 o s ) 00 g o e
BE T 2 A5 i 7 B T 9 FLRR A9 40 A A&l 7 P . B
MZEH G, B 93 Ab 5 2 4 Ja 3k SR 31 ol g i
B RIERAE S AR N . MBI RITIZBE TR, NAR
P2 S R, B IE A E 4Rl

4.2

IRIREE MAL BT SR LR TN R, 256 8 T BRI o 1k
VA e T A% A i T 45 2, S A T A D) J] S AN
il 5a, AHITZERINZAE B SRR OS5
>R BRSP4 I WD R A% o 4 e R
AR, LI 2 AE A I E] 1~2 &

5 #Hit

1) F TR phn A ARG , T RS
ESEEEMEVE A . XX SRR T ST, KX
EE RN R I , A BEAUNR ZEAL B I JE AN 112K
Ro B SN TR B A A B E A A S



. 48 - O W B TR

2021 4% 4

PG A B B R BN A B R L M RATK
R R AR, SRR B 55 it TR s
EIEHHIEE

2) BT B R B TR, 455
B N AN SE bR, T A T A T D50 o 1 ) e
WO 3 23 PR RN L A% A T A o A VRN 43
Mr, ZEE T BB R G, Frf 93 b E ik 4R
2 e T w0 BRI ERAE 5 a P, AR IR AR I R
AT 5 a.

3) MMBIFRFFIZBE TER, NWARME T2
HAE TG IR A B B G BRI

EEBEE

(1] AR, BAER. M UENE K As Bl A R FEROR
RIEIUIR SRR, Wiz, 2017, 36(1): 1-7.
ZHENG Hong-long, HUANG Wei-he. Development
status and prospect of safety insurance technologies for
oil & gas pipelines and storage and transportation facili-
tiegJ). Oil & gas storage and transportation, 2017, 36(1):
1-7.

[21 5K SRR SO A i, TS T e R
[J]. 5S4, 2014, 33(11): 1171-1173.

ZHANG Hong. To implement the pipeline integrity man-
agement by learning from Huangdao accident[J]. Oil &
gas storage and transportation, 2014, 33(11): 1171-1173.

[81  BKTE, s, AL AR i UEEF ST SR

Sy pr[d]. Ak, 2017, 36(4): 472-476.
LIANG Yong-kuan, YANG Fu-ming, YIN Zhe-qi, et al.
Accident statistics and risk analysis of oil and gas pipe-
lines[J]. Oil & gas storage and transportation, 2017,
36(4): 472-476.

(4  Els, W, SR, S5 il AUE E PR SEBREA N A
HORIURG R[], WA f#iz, 2015, 34(7): 694-698.
WANG Ting, YANG Hui, FENG Qing-Shan, et a. Cur-
rent status and prospect of inline inspection technologies
for defects in girth weld of oil and gas pipeline[J]. Oil &
gas storage and transportation, 2015, 34(7): 694-698.

[51  Wf. WA IE L 2 AR SRR, RS,
2014, 33(11): 1145-1151.

YAO Wei. Thinking and exploration on the safety man-
agement of ail/gas pipeling[J]. Oil & gas storage and
transportation, 2014, 33(11): 1145-1151.

(6] HEM, 2EE, kER, S OMARHEREE R

DRI 5 8 AR VE O T HA [T, 3 3R T /R, 2020,
17(1): 114-118.
YANG Chun-lin, YUAN Jing-ging, ZHANG Ai-liang, et
al. Method for high-consequence area identification and
intergrity evaluation of oil and gas pipelinesin service[J].
Equipment environmental engineering, 2020, 17(1): 114-
118.

[ kM, WpPGE, T, & A UE EIE BT
Fefg 52 il il € [C/ 2010 H [ SUfidiz 2 48 B S 4

(8]

(9

(10]

(11]

(12]

(13]

(14]

ARVFBT 2 BB R | B s N A 21 SO,
KoMz w23, 2010.

ZHANG Hua-bing, FENG Qing-shan, WANG Xue-li, et
a. Assessment of oil &gas pipeline corrosion defect and
repair plan[C]// 2010 China oil and gas storage and
transportation safety management and technology innova-
tion seminar and new technology and new equipment ap-
plication promotion conference. Zhengzhou: China Pe-
troleum Institute, 2010.

FAVE, HOR, XN 1 R G e BT ROR e
LR IR, iz, 2014, 33(2): 121-128.

DONG Shao-hua, HAN Zhong-chen, LIU Gang. Ad-
vancement and application measures of pipeline integrity
assessment technology[J]. Oil & gas storage and trans-
portation, 2014, 33(2): 121-128.

YL, TR, 30, % TR MEE L
EMEY R E R 2R E A, 2019, 29(2):
172-177.

CUI Kai-yan, WANG Xiao-lin, YANG Wen, et a. ILI
assessment-based  policy-making on pipeline safety
maintenance]J]. China safety science journal, 2019, 29(2):
172-177.

TR, XIER, INVARNE. BETIRNRENAS I 5 70 R )
ISR, TG eR A, 2017, 27():
169-174.

YU Yang, LIU De-jun, SUN Dong-xu. Pipeline integrity
assessment based on combinging magnetic flux leakage
detection with grading evaluation[J]. China safety science
journal, 2017, 27(1): 169-174.

i, BRTLAK, Iafal, 45, LT 55 PRI 1) s
At A T N I p 2 B SO SR ). i Ufiiz, 2020, 39(8):
885-891.

HE Wei, SHAO Wei-lin, QIU Xu-jian, et al. Analysis and
countermeasures for product pipeline internal corrosion
based on first-run in-line inspection data[J]. Oil & gas
storage and transportation, 2020, 39(8): 885-891.

XN, stifs, 251, A i A A RS B IR
RIF A, WA iz, 2017, 36(6): 708-715.

LIU Gang, TANG Yuan-nan, LI Bo, et a. Movement,
deposition and influence laws of impurities in the product
oil pipelineJ]. Oil & gas storage and transportation,
2017, 36(6): 708-715.

RIGEEE, RS, AEF, S BT KRR x4 1
PRI JhSfE, 2017, 36(6): 708-715.
SONG Xiao-gin, XIONG Ke-jie, ZHU Jian-ping, et a.
Influence of water carrying capacity of oil products on
internal corrosion of pipelinggJ]. Oil & gas storage and
transportation, 2017, 36(6): 708-715.

FEPILAE, RSN, ERERR, A SR 1 R ik Gl
W SBR[, R 5B, 2019, 40(9): 682-691.
CUI Kai-yan, YAN Mao-cheng, WANG Xiao-lin. Corro-
sion defect assessment and maintenance decision-making
of gas transmission pipeline[J]. Corrosion & protection,
2019, 40(9): 682-691.



18% 4l

WA BRI A

ST PRI B 5 PR PR 55 21 P - 49 -

[15]

[16]

(17]

(18]

WIEH, W%, BRI, . SAG B pEE AR AR
BEAy T B A %ﬁu”'J[J] Mkt B 2#4k, 2016, 26(2): 6-9.
FAN Xiao-yong, HU Jun, CHEN Bi, et a. Residuad
strength analysis and life prediction of pipeline with com-
bined corrosion defect[J]. Journal of Yulin College, 2016,
26(2): 6-9.

P, EGERR, WAL, I R ok R b A 0 1
[J. S f#iz, 2017, 36(2): 149-154.

YANG Jing, WANG Xiao-lin, XIE Cheng. Maintenace
response decision on corrosion defects of oil and gas
pipelines[J]. Oil & gas storage and transportation, 2017,
36(2): 149-154.

R T, SR, SRS, R A i R A o
M. AlhaEdk, 2007, 28(6). 125-128.
HE Dong-sheng, GUO Jian, ZHANG Peng. Corrosion
defect assessment and maintenance decision-making of
gas transmission pipeling]J]. Acta petrolei sinica, 2007,
28(6): 125-128.

FEPLME, EWRAR, ZEW1, A, ShAPH IR E SR e
SRR RG] &4, f@FEFMAEE, 2019, 19(5):
10-14.

] RS

REPFA T3k S

(19]

(20]

(21]

CUI Kai-yan, WANG Xiao-lin, LI Ming, et a. A dynamic
and closed-loop intelligent analysis and decision-making
system of pipeline integrity[J]. Safety health & environ-
ment, 2019, 19(5): 10-14.

BRIEL, MR, EA, 5. k) Gray Markov HBi%U7E
b A8 T ol A SN b i L[], FE ok 5 B A
2019, 40(5): 313-317.

LUO Zheng-shan, CHEN Chen, WANG Zhe, et a. Ap-
plication of improved gray markov dynamic model in
prediction corrosion rates of oil and gas pipelines[J].
Corrosion & protection, 2019, 40(5): 313-317.

FHEE, FLUTE. = UHEECT 3 vk 000 4 B ol
AL Tk 5 B4, 2016, 37(1): 8-11.

WANG Hai-tao, KONG Ming-hui. Application of cubic
exponential smoothing method to pipeline corrosion rate
forecasting[J]. Corrosion & protection, 2016, 37(1): 8-11.

FREFe . e R A T S B PRV 5 AR R L)

A S fng, 2018, 27 (3): 11-14.

GUO Ai-ling. Integrity evaluation and repair response of
long-distance oil pipeling[J]. Oil depot and gas station,
2018, 27(3): 11-14.



