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Fig. 1 Shale smearing in drilling coring in the study area
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Fig. 2 Designation of experimental models: (a) no clay layer; (b) thin clay layer; (c) thick clay layer
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Table 1 Parameters of the Experimental Apparatus

i H HEAZH
785 X [] +7 cm
AR I A 0.02~1.6 mm/min
PFE RS 58 emx18 ¢cmx48 cm
W J2 b £ 0~60°

R 2 SRR IR R

Table 2 Material parameters of physical simulation

experiment
hife BB | WEH R "
o bz
A (H) (x107 )| (Pa) | (grem’) T2
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TSR T, FH DA BR ) B 23 4 s e, 3 A A5 A g
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m’, BRI AN 36. 56° , & MM 4 ik A i SR R ; 266
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Fig. 3 Statistical 3D model of shale smear parameters

near the fault zone
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Fig. 4 Results of thick shale layer experiment

SR RDURJE IR BY VI AR & A4l Bl DV 2 R RE A
B 2 A T A DR, 3 — o B T 2 A ) 114 7
B2 Sl O, Herp | R4S BRI XY AT W
OS5 BIRARIKZIEE N £0. 36 cm, 55 B e 1R
PRI BE NI AS JLF-ARTR], Y5040 A5  H - 48R0 X 3]
R4 o B s AT rp s A 3R X SR o B i, R AR
AR S 300, 6T o7 SEEB: (3) B BB, I 2 T8 o Tk B I 1 v
PRAWTHERELL I K W 200 sh 4R E 24 vh T b
Ve T 2B, I B W7 200 A B, {155 i 9 BEAH
Ll WEAERD IR B2 B TR T A G R, An & v 24 2
T2 INE] 4.9 om B, SEOMNIEA RN B
TR AR D, B A IR AE SRR B B, It
R 33 S 40 T8 2 % K 2 2T G 3 A ) 39 3l A< O A
o, RGBS D BT,
N T AR A R R SR PR IR B B A A 7

F LR Bl b, MOF R Tl AR s SL g, IR
HEEEARER T)ZEL 1.5 om WEEA 1
em, WEOWERZ (B 6), VA RS YAk B W
FEN 6.5 em, Feilt AT IRIKIY B IE BT,
TEAJ G 25 5 FIHl, B 832 kg/m”, TE AR
A 0.02 ml/min, fEJRAEIRIKAI a FrB (&l 6a),
LT 3. 8 em B, AT WLADFIQM £ J2 W 4ai 43
PR BRI 5148 I8 A ROR KRB B TR e B IR IR
I b BYBL(E 6b) , MWk 4.8 cm B, OFQH
BRERARWFEE LIV 2R QF)E HH—
AU AR AR R R R0, D5 2 B A TR PR
ZLUS D WOV SRR SRR AR AL, B 45 ()8
WA s RJ5 LA 0. 02 mL/min HERFFARTE M, Wi
6c AL, Gt I Sk T 1) 1) 2218 s, Tt
78] 186 min B}, ZHY A HIMMNDS)ZE D S %



6 o

2021 4E

2 = T 4R >

8BS R

m, BEE0.8 cm (1)

B
"

EFLEMR:
ZitEE1.5 cm, Br#E4 cm

0 m, BiEE49 cm  (3)

Bl
m
(%)

Kl 5 Je A TRIRBT Bl 04 A T

Fig. 5 Comparison model of mudstone application stage division
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Fig. 8 SGR attribute map of fault section in study area
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Fig. 10 Calculation of trap oil-bearing area based on old formula(a)and calculation of trap oil-bearing area based

on new formula(b)
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New methods for evaluation fault sealing effectiveness based on
sand box physical simulation

JI Ziyan""* | LI Guobin" , FU Xiaofei"” , MENG Lingdong” * , YANG Zhaoping" , ZHAO Yongfei®
1) Research Institute of Petroleum Exploration & Development—Northwest, PetroChina, Lanzhou, 730020;
2) Key Laboratory of Petroleum Reservoir Description, PetroChina, Lanzhou, 730020,
3) Fault Controlling Reservoir Key Labratory of CNPC, Northeast Petroleum University, Daging, Heilongjiang, 163000;
4) Changqing Oilfield Company, PetroChina, Qingyang, Gansu, 745700

Objectives: The continuity of shale smear influences hydrocarbon migration across faults. In similar condition
of lithology and stress, the shale thickness and fault distance are the main influencing factors of shale smear
continuity.

Methods: In this paper, by using core data, the distribution characteristics of shale smear in faults are
observed and analyzed, and the effectiveness of shale smear is studied by means of 3D quantitative physical
simulation experiment.

Results; The following researching results are obtained. First, effective shale smear is the necessary condition
of fault sealing, and the continuous thickness of shale smear is an important parameter of sealing evaluation.
Second, the shale smear forming process in shear fault zone is proposed, which can be divided into three stages, i.
e. the shale layer is not completely faulted, the shear shale smear is formed and the continuity of shale smear is
destroyed, among the effective shale smear is the former two stages. Third, based on the non—continuous equal
proportion model, a new fault sealing evaluation parameter is presented, and the non—equal proportion evaluation
theory and mathematical model are established, and a new sealing system evaluation calculation method is further
formed.

Conclusions; The results show the non —equal proportion evaluation method considered the shale smear
effectiveness coefficient can be applied to determine the effective fault block trap and improve the success rate of
exploration, and yield good exploration efficiency in study area.

Keywords: fault sealing; physical simulation; shale smear effectiveness; new evaluation method; exploration
efficiency
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