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Real-time early warning of pipe sticking based on abnormal
diagnosis of engineering parameter change trend

SHENG Yanan

(Drilling Engineering and Technology Research Institute, Zhongyuan Petroleum Engineering Co., Ltd.,
SINOPEC, Puyang Henan 457001, China)

Abstract: South Sichuan work area is a key shale gas exploration and development area of Sinopec. The high formation
pressure coefficient and harsh drilling geological conditions in this work area lead to complex drilling and frequent
failures, among which sticking fault is the most prominent which seriously restricts the safe and efficient development of
shale gas in South Sichuan. There are some problems in the existing technology, such as poor comprehensive utilization
of monitoring information, not timely risk warning and strong subjectivity. In this paper, through the analysis of the
expert knowledge judgment of sticking fault in the drilling process, the key characterization parameters corresponding to
the risk of sticking are determined, the change trend of the key characterization parameters at the location of sticking is
studied and the corresponding change rules are obtained. On this basis, a real-time early warning method for sticking
fault based on abnormal diagnosis of engineering parameter change trend is established. Well WY-XX is selected as an
example for analysis, as a result, the warning results by this software is consistent with the actual downhole risk which
verified the correctness and reliability of the model with the success rate of 83%.
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Table 1 Typical sticking wells in South Sichuan

B i REIR/m 2 RE L TR S Bt i) /d
1 Z-204H-XX 4727 Eny32E B3k /B IE A JERER R P b 12.58

2 72-01H-XX 5094 g2 e 1) 15 1 min it 4615 25.04

5, b2 R
3 Z-201H-XX 3907.13/4860/5134 JEEHiR (HUEAL ik /BT /Hisk+ dmk JFIRBUE 2 9.26/3.19/11.88
IEAT

4 YS-115H-XX 3108(61.5°) Te iR JiE 4k IE 4% EL 185 4.22
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6  W204H-XX 1131 & O B AT VeI B KR 2.50

7 WY-24-XX 4937.3 Je iR A JiE 4k IF 4% Fri e IRk 2= 30

8  L-203H6XX 3000.3 Jo o B4 B3k /4R E 4% [i] F: 7K e i B 1.20




70 R TR

Hi 3R 1l U T X4 UK B H R JZ e
T R 20 I W A 3 B Ok A R R R R R AR Y R
B R R AR S, B R A Sk K I R A e
e S 1) A KRS O AR IR vpod i BHL T oK 4 R
B A BAE SR R B R A s R AT 02 KA A
FORE, AR R IR SR AR AR AR R
B RO (86 00 A& A AE SEAE 28 — M), KRR HE R
AR TRIE s DURD R BRI E R B R R
BHAT e AL RO R A] DU R B e 3 B0k,
— HLR A R il BV S IR IR SR B A I )

SR A R AR U SRS R SR I, U 2 3 T R A £
Drik .

4545 1 8 L ORI T J5 ik, 6 % Al ke o )
PR J7 vk BEAT R ER AN 40, 3xX g2 E AT N T BE
JRUS: Pt ) FE Al T AR 22— o i R Rl R R
GV B SR AE R Bl R () S 80 - R
AT R VU DL e SR B T

2 FTHHUBEXERIESHTURERR

JAE R B RS e B TR R Bl A 26 B ]
(BB AE R B RRE K 2R LU fe 28 3 A 25 2R R J2: il
KuH B BAEI TR E T A RE ST, KA
B TE 235 5 s I ) S R 22 B R 2 — B o A
B I R v A U B BT Bl AR 0T 23 A s e
e Az LA X I T S8 I R8s e A 10 A2 A < A B E
i A PR A R B R S A AR B I T R S T
TR R TR B o R A S R A R 5 Al A
Wk A R B A R A T LR T R R S R
AR s 72 T Bl e v K A R B IR A AR R B T
W ARG L T i e T i S S RO LT

A 3 AT AR B A A AN A RSN P S R Ak
AR He 47 4 R Bl R A AR IS YOG B R IE S 4L
(A8 A R bR e, BT SRR AL S R B SR
Oy e S Bl T A R () R A R AR A

AT 25 R 8l 91 - T 22 R Bl OB AE Ik B R AE 2
BB AL 1,

3 ETSHTNHEERELHH FHMEKD
X B S R A A T Y TR 0 S v A
R i B R BB AT RS 3 A ) R AL L S ST RO 3
T GO PUMU R B BE 50k A AU DA Rk b e
Bl R TR 5 18 A R X S R 1 R AR AR

20244F 1 H
NPT
TREINBH
o e ]
SZ LR e
DRIy > AL
SR | 54 i
BRSH
RS R
ol EL A L )

E1 EEFHBEMERRRESHTHRE
Fig.1 Pressure differential sticking risk sign and change

law of the characterization parameters
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Fig.2 Real-time warning flow of the sticking based on the
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abnormal diagnose of the parameter change trend
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Fig.3 Monitoring data of the engineering parameters

within a period of time before WY-XX sticked
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Fig.4 Average moving deviation value of the engineering
parameters within a period of time
before Well WY-XX sticked
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