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A quantitative research method on the sealing of growth faults.
A case study of JX1-1 oil field in Liaozhong Sag, Liaohe Depression

TAN Lijuan, XIE Hongze, ZHANG Hui, ZHAO Juju, GUO Youyou

(School of Geosciences, China University of Petroleum, Qingdao, Shandong 266580, China)

Abstract: Through the analyses of the mechanism and influencing factors of the sealing of growth faults, taking
the fault body as the research object, the concept of fault closure composite index (F_) was put forward, which
was the quantified product of three factors including the fault positive pressure, the muddy content of fault zone,
and the cementation of debris in fault zone. Taking the JX1-1 oil field in the Liaozhong Sag as an example, a
fault sealing evaluation standard was established. The fault closure composite index of 60 is regarded as a critical
value. Faults can seal oil and gas well when the index is over 60. The controlling effects on hydrocarbon accumu-
lation of the main fault in the study area, Liaozhong no.1 fault, were analyzed.

Key words: growth fault; fault positive pressure; fault closure composite index; controlling effects on hydrocar-

bon accumulation; JX1-1 oil field; Liaozhong Sag; Liaohe Depression
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Fig.1 Characterization of diagenetic compaction

R A R U A TR DR s R 5
YEFIRT AP E AR (P - T)KFRAE(E 1)
24 EKWEHASSIEHNEREY

T 3T DRI 2 A 2 ) s e PR 2 AT, e
N FHTE 7 (P) ()20 I8 5T & i (SGR) LA I
Wi2 A A VER (P - T) = F B BUE M A
Wt 2 b AP AR A R A B, o L SO A K
JEEAGEEIREL(F,) o TS RA LA X 4
P, 51T HEC, ZIBEER A% IR T R A K W
JZEAPER R R AEWZ WA 2 %R i i
JEF7 W20 e 3 i LA RV E R s B

P> -SGR-T
F;= e (3)

. P W ST, MPa; SGR N K24 K R 1 T
AT 2 1k T S EE A B B IRD, Ma; C R H 4K,
ST Hi X AT AR AR B 2, —AEHUE R 50,

3 SEAE

ASCRA Bk 7k, UL ARV MR JX1-1
A EEST T 2 DX W22 5 DA R A o, I
M T S iZ X I 5 =T W R A E
3.1 Ei JX1-1 #X B R A RO R

IX1 =1 9 S I AR L R I v, g as rh
— S ETWIZWI RV 2 N (B 2) il
47V L2 NNE W JBAG, EZAR P20 L
Hh S T T TN S R BEPPIR RS, R R
T AT . AT R S BGERRE LB 2, A
T oRF BT X R ) JEZE ARk 2 B Bt
WrZd A Y FIE Wi 2 416 FaE B or i E T W2
LA FEMES AR WZ i R
RATM ERENHE EZ LIS VA



540 45

CImie

e
Ce btz

,

|,

00L

o744t 4 /m
R
Cwik

2 S L T T JXT =1 itk
ST R TR 4 T T A i
Fig.2  Location of JX1-1 oil field and plane structure of
Shahejie top surface, Liaozhong Sag, Liaohe Depression
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Fig.3 Reservoir section of JX1-1 oil field,
Liaozhong Sag, Liaohe Depression
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Table 1 Fault closure comprehensive index
of JX1-1 oil field, Liaozhong Sag, Liaohe Depression

Gy R/ WHE, MWUREE/ O WREMifM/ Wrims s SR F. iﬁa’i
m Ma (g < em”? ) ( °) MPa “ %N
1 1780  27.6 2.421 43.11 18.26 0.83 152.76 it
2 1650 27.6 2.322 43.15 16.85 0.43  67.39 i
3 1755 272 2.214 42.95 15.40 0.58  74.83 B
4 1910 322 2.468 56.30 16.43 0.55  95.61 il
5 1180  31.8 2.279 45.95 10.36 0.53  35.84 W
6 1840 279 2.416 34.40 21.23 0.36  90.54 i
7 1600 312 2.187 44.30 13.43 0.72  81.26 it
8 2222 325 2.273 57.86 14.86 0.88 125.59 i
9 1620 27.8 2.295 47.89 13.89 0.88  94.40 =
10 1850  20.1 2.419 37.46 20.58 0.30  51.08 7K
11 2080  31.0 2.327 57.10 14.81 0.30  40.80 7K
12 1600 21.2 2.187 88.52 0.48 0.32 0.03 7K
13 2100 214 2.407 57.78 15.56 0.17 17.62 7K
14 1300 17.3 2.211 59.66 7.85 0.93  19.83 7K
15 1300 154 2.199 80.05 2.54 0.56 1.11 7K
16 1550  20.1 2.143 54.96 10.04 0.62  25.12 7K
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Fig.4 Fault sealing evaluation of JX1-1 oil field,
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Fig.5 Section of Liaozhong no.1 fault in JX1-1 oil field,

Liaozhong Sag, Liaohe Depression
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Fig.6  Fault activity rate of Liaozhong no.1 fault

in JX1-1 oil field, Liaozhong Sag, Liaohe Depression
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Table 2 Closure composite index of Liaozhong no.1 fault
in JX1-1 oil field, Liaozhong Sag, Liaohe Depression

gy R/ W/ MREEE WRGG, WimES, o BURE
m Ma (g- cm_3) (°) MPa ZEATEEL F
1 750 2.48 2.012 73.17 2.17 0.25 0.06
2 1020 2.48 2.160 75.22 2.98 0.33 0.15
3 1280 2.48 2.224 75.89 3.77 0.72 0.51
4 2160 2.48 2.306 73.07 8.11 0.30 0.97
5 2630 2.48 2.405 70.72 12.05 0.70 5.04
6 23830 2.48 2.474 68.25 15.26 0.68 7.90
7 2900 2.48 2.458 66.29 16.79 0.70 9.78
8 3021 2.48 2.465 65.16 18.36 0.70 11.69
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