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Experimental study on fracture contribution to gas
reservoir permeability and well capacity
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Abstract ; Fractures are an important channel for the seepage of reservoir gas. It has an evident contribution to reser-
voir permeability. However, it is currently difficult to quantitatively evaluate. To solve this problem, an experimental
test of gas permeability was carried out after the artificial quantitative fracturing of core. Three factors such as fracture
penetration degree, fracture length and width were considered. The contribution of fractures to rock permeability was
investigated under two conditions, one where fractures completely penetrate through the rock matrix, and the other in
which fractures incompletely penetrate through the rock matrix with penetration degrees of 20%, 40% , 60% and 80%.
Both types of fractures contribute to rock permeability. The penetrating fractures increase rock permeability by more
than 80% , which is closely related to fracture opening degree (lengthxwidth). The nonpenetrating fractures also
contribute to rock permeability, by communicating with the matrix and improving reservoir flow. Based on
experimental tests, a mathematical model of fracture contribution to single gas well production capacity was
established combining three factors: fracture conductivity, fracture communication and matrix gas supply
capacity. The fracture contribution to gas well production capacity was estimated using this model together with
the basic parameters of actual gas wells.
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Table 1 Cores used in experiments and fracture
morphological characteristics
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Fig.1

Contribution of fracture penetration
degree to core permeability
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Fig.2  Contribution of fracture opening
degree to core permeability
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Fig.3 Straight well model of gas well with penetrating fractures
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Table 2 Basic parameters of gas wells in A gas field
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Fig.4 Evaluation of fracture contribution
to gas well production capacity



<772 - e o B 8 & %41 %

BB EM TR 2 TG, — RN 12107274,

EjEﬁﬁ%éﬁﬂj‘ , *HXTJ‘:J:%‘E‘%EE%-H:F , E”;-E_l‘i- N 327‘% [9] RAYMOND L R,BINDER G G JR.Productivity of wells in ver-

éﬁ%( mﬁ?’l‘%}ﬁ‘ 20% .40% .60% ,80% ) X‘T’ﬁ%%‘]i‘ﬁ% tically fractured, damaged formations [ J].Journal of Petroleum
Technology, 1967,19(1) : 120-130.

WATAE—RE TR, 1T ABCE At 2 B9 RE ORI B (o) g, 77, 555 95,08/ 26979-2011, KRR %

BB LRGN, X2 I AR SRk 0, (B X = [S] AL i E AR R 2012.

BERP AR, I B A O BB R R R HAN Yongxin, WAN Yujin, YANG Xifei. GB/T 26979-2011,

%ﬁ% E]/‘J 10 ,]'Tfj): L Ij;J ; :%{%Eﬁﬁﬁﬁ %éj% ( EI] The classification of natural gas pool [ S ]. Beijing: Standards

TN o Ry . S v s TTRN: Press of China,2012.

g}jﬁi;ﬂfg ;ﬁ:éggﬁifém ){ff;{;ﬂlﬂ 1; [11] BRI, D402, e, 4. 1608 A R 0 15

’ = s ’ JEPERECRMTIELT] MIFHAR ,2009,33(5) :475-479.
%éﬁ E/‘J %&F%?‘f‘: %—:@J o CHEN Cuique, LUO Julan, HAN Tao, et al.Study on relation-
( 2) %j T ’ﬁ%}% %éﬁ% Xd‘/:_{‘#fl: ﬁg ﬁf’ﬁk E/‘J ﬁ% ship between low-permeability reservoir fracture growth and res-

*ﬁ pin| s ";g f% T %%éj% Xﬂ‘/ﬁ # fi: ﬁ% yj—lfﬁ&jj( E/\J %‘/ﬁz ]‘;Fffj’\ , j—JF ervoir productivity[ J].Well Logging Technology,2009,33(5) :

DA A S BT SEBRIEE, 6 11 fif /2 2 475-479.

BENF T BE 1 TR AE 82.7% ~ 99. 1% 2 [, -3 K [12]  Zdele Wk 2500, 55 4y By 2 R R 20K I = Be T 50 Je B

04.5% , 1 F W1 T K2 2088 0 JF 5 72 e 4 T 7 SPARUEEL ) ] AR S TT 4, 2014,41(4) ;'457—461. |
LI Longlong, YAO Jun, LI Yang, et al.Productivity calculation

gé‘]'ﬂzﬁﬁ o and distribution of staged multi-cluster fractured horizontal

52Tk wells[ J]. Petroleum Exploration and Development, 2014,
41(4) .457-461.

(1] ZRERES SRR T R4, 55 2R R Tl 40 SR BURIE [13] % RER, T0E, 5 R 200 i AR L2 b & 7
SITRAARBER 1] ARSI %, 2017 ,44(3) :398-406. RETTINAEAL ] Al B RS TT %, 2013,40(3) :341-345.

LI Xizhe, GUO Zhenhua, WAN Yujin, et al. Geological charac- YANG Feng,ZHU Chunqi, WANG Xinhai,et al.A capacity predic-
teristics and development strategies for Cambrian Longwangmiao tion model for the low porosity fractured reservoirs in the Kuga
Formation gas reservoir in Anyue Gas Field, Sichuan Basin, SW Foreland Basin,NW China[J ].Petroleum Exploration and Deve-
China [ J ]. Petroleum Exploration and Development, 2017, lopment,2013,40(3) :341-345.

44(3) :398-406. [14] PR AR M ] 50 o o Wi B A 0 A )y , o el sl K b

[2] Z=BEE T R4 BEiSsE, % 2RI RHECRIM ] bt WAL I 5125, GB/T 28912-2012, %513 H W AH i 74 AH X
A1 Tl AL, 2010 28-30. BB E T[S ] At rhEBREH A, 2013.

LI Xizhe, WAN Yujin, LU Jialiang, et al.The development tech- General Administration of Quality Supervision, Inspection and
nology of complex gas reservoir[ M ].Beijing: Petroleum Industry Quarantine of the People’ s Republic of China, Standardization
Press,2010:28-30. Administration of China. GB/T 28912 -2012, Test method for

[3] W®A% ZEELEE T R4 S BUR A B RAF E Y EEL [ T A two phase relative permeability in rock [ S]. Beijing: Standards
IR S TF R ,2013,40(5) :580-584. Press of China,2013.

HU Yong, LI Xizhe, WAN Yujin, et al. Physical simulation on [15] e N RO [ ) 5% S5 ok W B s 30 A8 B Ry, v [ [ R
gas percolation in tight sandstone[ J ] .Petroleum Exploration and WAL 5122 . GB/T 29172-2012, 704 k[ S].db
Development,2013,40(5) ;580—584. 5t AR B k2013,

[4] FIROOZABADI A ,HAUGE J.Capillary pressure in fractured porous General Administration of Quality Supervision, Inspection and
media (includes associated papers 21892 and 22212) [ J ].Journal Quarantine of the People’ s Republic of China, Standardization
of Petroleum Technology,1990,42(6) :784-791. Administration of China.GB/T 29172-2012, Practices for core

[5] LORENZ ] C,STERLING J L,SCHECHTER D S, et al.Natural analysis[ S].Beijing: Standards Press of China,2013.
fractures in the Spraberry Formation, Midland Basin, Texas : the [16] HEZKBEIR)R.SY/T 6385-2016, 7 & T A A1 FLI B fl1i5 i85 %
effects of mechanical stratigraphy on fracture variability and reser- WRETTHE LS A A Toll R, 2017,
voir behavior[ J].AAPG Bulletin,2002,86(3) :505-524. National Energy Administration.SY/T 6385-2016, The porosity

[6] AHMED T.Reservoir engineering handbook [ M ].4th ed.Boston and permeability measurement of core in net confining stress[S].
Gulf Professional Publishing,2010. Beijing: Petroleum Industry Press,2017.

[7] DATTA-GUPTA A,VASCO D W,LONG J C S.Detailed charac- (17]  FESAR. SRR ALUE [ M].2 M AEET Al Tl iR
terization of a fractured limestone formation by use of stochastic #,2009:439.
inverse approaches [ J ]. SPE Formation Evaluation, 1995, ZHUANG Huinong. Gas reservoir dynamic characterization and
10(3) :133-140. well test interpretation[ M ].2nd ed. Beijing: Petroleum Industry

[8] MCGUIRE W J,SIKORA V J.The effect of vertical fractures on Press,2009:439.

well productivity [ J . Journal of Petroleum Technology, 1960,

(H%E % 4A)



