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Abstract

Reconstruction refers to the nature of oil and gas reservoirs that can be effectively modified, and
is an important parameter in unconventional oil and gas production. For coal-bearing “three gas-
es” combined production reservoirs, the currently commonly used method is to evaluate different
reservoirs separately, and then obtain the optimal reformability area of the “three gases” com-
bined production reservoirs by superposition. This method lacks storage Layer combination con-
cept. To this end, we divide a variety of recoverable reservoirs into different production groups,
and transform each reservoir parameter into a production group parameter by a certain method.
According to the previous research, the brittleness index, quartz content, porosity, TOC, permea-
bility, gas content, horizontal stress difference, fracture toughness, clay mineral content, water
saturation are determined as factors that affect the reformability of the formation group. Hierar-
chical structure, using the judgment matrix to get the weights of each parameter, and establish the
evaluation model of the productivity of the formation group and apply it to the Linxing block on
the eastern edge of the Ordos Basin. Using this model, the northwestern part of the Linxing block
is the area where the A-type formation can be transformed most, followed by the south and
southeast of the block. In the northeast and west of the block, the type A formation strata is poorly
remodelable.
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Wt L TN ERTT AR AR B A BRAR, A Al e T 5l < M A B PRI e e A %2 O A F AL A3z
BAEABINGE . 5 e S IR th [ A R EHIER) . WS () RS R FAZ[1] [2]. ik
R, BEARF MR ST A AR AT IR, Rl AR B RR IR &%i%ﬁ?%i‘kﬂﬁ%ﬁiﬁ, LN
PRI A SR YI[2]-[6]. Ferb, BEARRARF IR IR E BAL AR 2y, FATEH R R = B R= =
BUEW A TRITCE SONER “ =27 [7] [8] [9]. MR “ =27 ARERIFFEFE, oAtz
BRI RIS R R =7 B, ATBAR RIS RIS SRR, BRI R IT A
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Figure 1. Location of Linxing exploration block [28]
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Figure 2. Structural sketch of study area and division
of secondary tectonic units [29]
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Figure 3. Formation histogram of well LX-1 in Linxing block
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Table 1. a, m, nin Linxing area

=1 IE¥HX a, m, nBYE

iz a m n &
FiTug 1.00 2 1.60

&1 1.00 2 1.60

7G4 1.00 2 1.60 X AR 2
RIGE4L 1.00 1.85 1.60

AEA 1.00 1.85 1.60
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Table 2. Transformability evaluation index judgment matrix
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wemr O AR g toc wmms oemm A7 TER B @A
e R 1 2 3 4 5 5 7 7 9 9
A 1/2 1 2 3 4 4 6 6 8 8
FLIE 1/3 1/2 1 2 3 3 5 5 7 7
TOC 1/4 1/3 12 1 2 2 4 4 6 6
BIBER 1/5 1/4 1/3 12 1 1 3 3 5 5
GRE 1/5 1/4 1/3 112 1 1 3 3 5 5
KR Z 17 1/6 1/5 1/4 1/3 1/3 1 1 3 3
W I 1/7 1/6 1/5 1/4 1/3 13 1 1 3 3
FLwmEE 1/9 1/8 1/7 1/6 1/5 1/5 13 13 1 1
BRI 1/9 1/8 17 1/6 1/5 1/5 1/3 1/3 1 1

¥ BRE 2 OB KRR PR RE, R AR SR H b3 S W R B ) B R AR AiE [ e, B R &1
SRBGE . e KRFE [ B W 29(0.288, 0.207, 0.149, 0.104, 0.072, 0.072, 0.036, 0.036, 0.018, 0.018), ElIfif
R RMErERE R Ao AR, LR, TOC, %, &, KPR AZE. RPN, #Lu e &,
B KR FALE 4375 A 0.288. 0.207. 0.149. 0.104. 0.072. 0.072. 0.036. 0.036. 0.018. 0.018.

45 AIMUERBGTE
R ZE IR WTEAZ B 52 R 2R BT o5 i Efs], 57 i) o R E(FDATTH HAR T

DOI: 10.12677/ag.2020.102010 95 HERRHE R


https://doi.org/10.12677/ag.2020.102010

=0.288-B+0.207-Q +0.149.5+ 0.104-TOC +0.072- K + 0.072 - Gc
+0.036- Hsd +0.036- Kc +0.018-C +0.018- Sw

B BOWMEMEREEG Q ISR @ NALIE; TOC N AN S & K BESR,; Ge N A&
Hsd KPR ZE; Ko AWERPINE; C NE LW WEE; SwoE /KM, FI NaTdug A%, UES
BB R IIE . FHEBCOR, AARMAE R T R A N0E -

4.6. AIEUEMIENERNA

XA - (R 2 R BRR, R WELIEZ, — &R 4+5 S8 E, &L 8
+9 SHONE. AUWITLELL 4+ 5 SIEREEH ETECEW S ZAE TS 20 % X A R R4 it

TRV
&\ a/y/
5
Q S Qﬁ
' z 115

0325 45"_“*-—
0%

( AN

S FK A
0 8km
S|

(26)

03y [Fmaxias

\ ICRE®3

0375
m EE B \ \d

0.45 o -e
=R SEN
0 5N .

Figure 5. Comprehensive evaluation map of the trans-
formability of A-type production stratum in Linxing
block

[ 5. ImXiR A B = R SUE MR ST E

R 5)BRATAT LA H, 76X BP0 a0 A 07 R4 AT B P I A X, U [X B R 2%
R, TAE K B AR LA P A B R AT s e 2. A, BRANAMS B E T b s o 20 A i
BRI, AT UK R R IR S HATHET, $E 5 7E [ — D1 Py S [ 2820 (1 72 2 20 4B T 34T 4 7 DA
Pk AR I EGE B, R RAEN E 1.

5. &
1) B AME “ =57 #2049 TARRZEGFRA, BRGS0 o S B3R 2%,

DOI: 10.12677/ag.2020.102010 96 HERRHE R


https://doi.org/10.12677/ag.2020.102010

PN

&

IFHE AR i R I JE EAE P R R EE R i L I LR, WE 1 RN S HUE.
2) G HEE S B, SKWME. TWEE. AHRESE. YIS, M. WRmiit.
IR L 73 22 55 DR B 50 7R 25 i S 2R i vt DXBRE AR 27 JR 2 T O R i o IR A R IR pridh i
SLJRIRGER, IR FIAIWTHE R & SO0, RN 1 G T I 2% X H ™ J2 20 v BS0E PE PP AR
3) RPN Tl X, LL4 + 5 SR NE, ZiEH ETEEDERAEICER, HX
ey %I AR RN H0E REG IR AR B R SOE VSR A TEI R B, BE T IX B IR
BT A R R AT SOE s X

B O

A SCHR E K SRR 4 T H (41530315, 41872160) A1 [H 5 R} E k4 1 5 H (20162X05066003,
2016ZX05066006) % B .

E&WHE

[ 5% [ SRR} o i < B 0T H M B A AR TR T 2 AR TEAE ) S & WL 7 (4 5 - 41530315)
il EXRBEARRYRESEATE AR S EBT AR TR R RAE B SGBUS B (45
41872160)c 5 BE B H ZCRHEE R LI “Im% - MR R R HE RS SR, e a KRRt L
&7 (%5: 2016ZX05066003, 2016ZX05066006)5E & ¥ 8.

SE 3

[1] 48ARE, %, MK, 25 W - ER IR EE . HoR RIS AR 5K, 2018, 45(4): 575-587.

[2] 4fAfe, BB, BREEZE, & PERAIKESE IR TAN]. RIS, 2018, 38(4): 1-11.

[3] He, T.H, Lu, S.F., Li, W.H., Tan, Z.Z. and Zhang, X.W. (2018) Effect of Salinity on Source Rock Formation and Its
Control on the Qil Content in Shales in the Hetaoyuan Formation from the Biyang Depression, Nanxiang Basin, Cen-
tral China. Energy & Fuels, 32, 6698-6707. https://doi.org/10.1021/acs.energyfuels.8b01075

[4] He, T.H, Lu, S.F., Li, W.H., Wang, W.M,, Sun, D.Q., Pan, W.Q. and Zhang, B.S. (2020) Geochemical Characteristics
and Effectiveness of Thick, Black Shales in Southwestern. Journal of Petroleum Science and Engineering, 185, Article

ID: 106607.

[5] frdte, 2303, VRIEIE, S5, w2 o 0 PR R Ak P A D& i s SRALIR]. A SRR, 2019, 40(6):
1259-1269.

[6] EZRWL, FAHIG, /X005, 55 FOAREERIMIFE P SYA A TUS 2P JAPAN 3] b K244, 2020(2):
1-13.

[71 Rk, A, FhdEd, & PEE R =7 BOREIE L IR TTREME[I]. R 4k, 2016, 41(1): 167-173.
[8] ®HEZE, FoCR. AT RHE =S A K AT HE]. BB, 2017(S1): 99-100.

[0 HE5i, mEaH- IR, KR, & BRIEEIORR B ERE & 70 B8 & REOR[D]. Hi22 A2, 2016,
23(3): 36-40.

[10] ¥EE L, BiEF, g, 5 RERBER SIS TS ERE S TFREOR B30 5 22 57 Pk [CI B R 2 o 5
BARLWZERS. FEAMFESAMME LIRS, 2011 FEESFEARTT Sk, FEBORFESHEES
TZ e, PEAMES A MR L fo dE RS2, 2011: 478-485.

[11] Ju, Y.W., Wang, G.C., Bu, H.L., Li, Q.G. and Yan, Z.F. (2014) China Organic-Rich Shale Geologic Features and Spe-

cial Shale-Gas Production Issues. Journal of Rock Mechanics and Geotechnical Engineering, 6, 196-207.
https://doi.org/10.1016/j.jrmge.2014.03.002

[12] Law, B.E. (2002) Basin-Centered Gas System. AAPG Bulletin, 86, 189-191.
https://doi.org/10.1306/61EEDDB4-173E-11D7-8645000102C1865D

[13] AT, Vi, daiiids, 5 X XARE R A BRI AF 0[], EBUZ R, 2012, 9(4): 3-6.
[14] ®io, WEET, =30 % SUNERZ S TUA ORISR IR ALEL 3] rah <, 2014, 21(1): 36-38.

DOI: 10.12677/ag.2020.102010 97 HERRHE R


https://doi.org/10.12677/ag.2020.102010
https://doi.org/10.1021/acs.energyfuels.8b01075
https://doi.org/10.1016/j.jrmge.2014.03.002
https://doi.org/10.1306/61EEDDB4-173E-11D7-8645000102C1865D

Pk 4%

[15]
[16]
[17]

(18]

[19]
[20]

[21]

[22]
[23]

[24]

[25]

[26]

[27]
[28]
[29]

(30]
[31]

[32]

[33]

[34]

[35]

(36]

(37]

[38]

MHAL, ke, skaizm, & MESEAAE S AREUERIITT T[], Bk 2=k, 2014, 39(S1): 169-173.
HACH, WHE, 2o BERIAEFEIRR TN IR 5 R REFH ). R FL#HOR, 2014, 42(1): 89-92.

Chong, K.K., Grieser, W.V., Jaripatke, O.A., et al. (2010) A Completions Roadmap to Shale-Play Development: A
Review of Successful Approaches toward Shale-Play Stimulation in the Last Two Decades. Society of Petroleum En-
gineers, Beijing, SPE-130369.

Gale, J.F.W., Reed, R.M. and Holder, J. (2007) Natural Fractures in the Barnett Shale and Their Importance for Hy-
draulic Fracture Treatments. AAPG Bulletin, 91, 603-622. https://doi.org/10.1306/11010606061

JERL, Mz, 2R, & TUAHZ AT SuE MmN 21 AT £ ], #2212, 2012, 19(5): 356-363.

BRORRE, FISLAE, INEE, & f)EE A S RHE R USRS R B BIRE I —— LSRR 22 i G Bl 7R s X =
B RIEKH FHI]. Al '57:?25 HUf, 2012, 33(6): 84-93.

Qi, Y., Ju, Y.W.,, Meng, S.Z., Yu, K., Li, W.Y,, Jia, T.R., et al. (2019) Geological Controls on High Production of
Tight Gas in Linxing Block, Eastern Ordos Basin, China. Acta Geologica Sinica-English Edition, 1-15.
https://doi.org/10.1111/1755-6724.14334

Pl xff), REDE, 5F. FRR 2 WA R Sl e DO R AR OB AE[J]. R 24k, 2018, 43(6):
1517-1525.

BDER, dis, TN, S X X AR IR 2 A RIR SRR MR A T 3] BORBHEEOR, 2015, 43(9):
71-75.

Li, Y., Yang, J.H., Pan, ZJ., Meng, S.Z., Wang, K. and Niu, X.L. (2019) Unconventional Natural Gas Accumulations
in Stacked Deposits: A Discussion of Upper Paleozoic Coal-Bearing Strata in the East Margin of the Ordos Basin,
China. Acta Geologica Sinica-English Edition, 93, 111-129. https://doi.org/10.1111/1755-6724.13767

Qi, Y., Ju, Y.W.,, Cai, J.C., Gao, Y., Zhu, H.J., Huang, C., et al. (2019) The Effects of Solvent Extraction on Nanopo-
rosity of Marine-Continental Coal and Mudstone. Fuel, 235, 72-84.

https://doi.org/10.1016/j.fuel.2018.07.083

WU, J., Zhang, S., Cao, H., et al. (2017) Fracability Evaluation of Shale Gas Reservoir: A Case Study in the Lower

Cambrian Niutitang Formation, Northwestern Hunan, China. Journal of Petroleum Science and Engineering, 164,
675-684. https://doi.org/10.1016/j.petrol.2017.11.055

BYE, F%E, B, % ETNIHRR R TUE % )Z a7 ol MR 5 7 e R A& A, 2018, 30(3):
112-123.

e, MR, 20, % SRS AR IR - T X S b R S R[], A AR, 20186,
37(S1): 111-120.

HWAE, T, YR, % RS ARSI M X RS E SRR - PEREEII]. Rk, 2018,
43(6): 1526-1532.

Pl HE B AR KPS 5 S IR B AR M]. Jba: i Tk AR AL, 2013.

B, WK, B E. TUE SRR T EERE R —— LAY )1 23t &) R X OB [3]. & PRI, 2015, 27(4):
96-102.

MERE, SR, B4R, & WK S B AR BB R E NP KRR ERE2E, 2015, 26(10):
1873-1882.

Fu, FAJT, TAEW, 5 TUAR AL E KA oA B HUGER B O SEMA D). 554K, 2016, 48(5):
1217-1228.

W RIZE, RRE ), Wr—fi, 4. 5 /K MR BEFIA RS 00 BUR Wb 6 B R0s B R R [J]. KRR Tk, 2004,
24(12): 105-107+195.

Ju, Y.W,, Sun, Y., Tan, J.Q., Bu, H.L., Han, K., Li, X.S. and Fang, L.Z. (2018) The Composition, Pore Structure Cha-
racterization and Deformation Mechanism of Coal-Bearing Shales from Tectonically Altered Coalfields in Eastern
China. Fuel, 234, 626-642. https://doi.org/10.1016/j.fuel.2018.06.116

Yu, K., Gan, Y.T., Ju, Y.W. and Shao, C.J. (2019) Influence of Sedimentary Environment on the Brittleness of
Coal-Bearing Shale: Evidence from Geochemistry and Micropetrology. Journal of Petroleum Science and Engineering,
185, Article ID: 106603. https://doi.org/10.1016/j.petrol.2019.106603

R R, B, BRI, S5 TR IR TR TS AU R AT R RN DT[] 4 AU, 2018, 25(3):
154-159.

Passey, Q.R., Creaney, S. and Kully, J.B. (1990) A Practical Model for Organic Richness from Porosity and Resistivity

DOI: 10.12677/ag.2020.102010 98 HERRHE R


https://doi.org/10.12677/ag.2020.102010
https://doi.org/10.1306/11010606061
https://doi.org/10.1111/1755-6724.14334
https://doi.org/10.1111/1755-6724.13767
https://doi.org/10.1016/j.fuel.2018.07.083
https://doi.org/10.1016/j.petrol.2017.11.055
https://doi.org/10.1016/j.fuel.2018.06.116
https://doi.org/10.1016/j.petrol.2019.106603

Pk 4%

[39]
[40]
[41]

[42]

[43]
[44]

[45]
[46]

[47]

Logs. AAPG Bulletin, 74, 1777-1794. https://doi.org/10.1306/0C9B25C9-1710-11D7-8645000102C1865D
FEM. TR R T A R AR R P S TS M AL [D]: [ A 5] AR R ET LKA, 2017,
RF]. ARE ML RS EMIREE 2 EECE T EMmALR]. AR 5RIKER, 2017, 24(2): 121-126.
%;;Ei;ﬁzu e, TREF, FRE, EHF, RN, % JUESUEE T ERMETF ROR[I]. A AER, 2013, 34(3):
523-527.

MReEEHE, XS4AR, zfese, Eff, B4, HIR JUA6EE 1AM TR BRI riEm il aa¥%51
TR 244R, 2015, 34(6): 1101-1105.

SAT, BR, FRABZR. FRIH SRR A A W R D). A 7155 TR SR, 2001, 20(4): 454-456.
AT, B, EVRTE, Bree. RO E A 1 B M R ). A A S TSR, 2008,
27(S2): 3630-3630.

fkme. TUE GG E AT BSOS MR [D]: [ 28 3] PEE: P AR, 2018,

z&éstﬁé, jﬁ)?%, EFE, B, HE . BT ERS LA ES R EE B[] 55 RS0, 2015(5):
7-31+155-156.

TRARER, ‘P, MRS5S, VFOR. AHP-Fisher JUDMVALE AR & RO P RIS HI[I]. MEORECA, 2016, 35(10):
18-20.

DOI: 10.12677/ag.2020.102010 99 HERRHE R


https://doi.org/10.12677/ag.2020.102010
https://doi.org/10.1306/0C9B25C9-1710-11D7-8645000102C1865D

	Reconstruction Evaluation Method and Application of Coal Measure Three Gases Co-Mining Reservoirs in Linxing Block, East Ordos Basin
	Abstract
	Keywords
	鄂尔多斯盆地东缘临兴区块煤系“三气”合采储层可改造性评价因素分析及其应用
	摘  要
	关键词
	1. 引言
	2. 研究区地质背景
	3. 可改造性及其影响因素
	3.1. 储层含气量
	3.2. 含水饱和度
	3.3. 矿物含量
	3.4. 总有机碳含量
	3.5. 物性参数
	3.6. 脆性指数
	3.7. 断裂韧性
	3.8. 水平应力差
	3.9. 其他因素

	4. 可改造性评价模型及应用
	4.1. “三气”赋存模式
	4.2. 可改造性评价数学模型
	4.3. 参数标准化
	4.4. 层次分析法计算权重
	4.5. 可改造系数计算
	4.6. 可改造性评价模型应用

	5. 结论
	致  谢
	基金项目
	参考文献

