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Abstract: The geological characteristics of low-permeability tight gas reservoirs (developed mostly with horizontal wells)
in the Ordos Basin are systematically described based on previous gas development experiences. A successful
development of these reservoirs with horizontal wells usually comprises four stages based on a study of the targets,
technical parameters, and performance indicators of the wells: exploring all possibilities, tackling technical problems,
scaling up of technology implementation as well as optimization and improvement. The technical connotation of
horizontal well development in Ordos Basin is elaborated and represented by a series of development technologies
including multidisciplinary sweet spot optimization technology, overall deployment technology of multi-layer large well
cluster, multidisciplinary integrated geosteering technology, and fine fracturing technology with a full life cycle
production management. A comprehensive evaluation of gas development through horizontal wells from different types of
gas reservoirs indicates that horizontal wells perform better in tight gas reservoirs, that strengthening the joint efforts on
multi-disciplinary research for the whole process is the main direction of horizontal well technology development as well
as the key to a large-scale development of low-grade natural gas resources with profit. For developing reservoirs with
more complex conditions such as those buried deep in thin layers with low abundance of gas, horizontal wells will be
further improved to deal with the challenges in the brown Sulige gas field where targeted optimization of the technology

will be carried out, the green gas fields such as Qingyang and Yichuan where supporting technology will be developed,
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and the new forms of gas resources such as shale gas, coal-bed methane, etc, that require effective development

technologies, thus ensuring a steady increasing gas production in the Ordos Basin.
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Oilfield, Ordos Basin
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Fig. 1 Distribution of low-permeability tight gas reservoirs in the

Ordos Basin
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Table 1 Geological conditions and development characteristic parameters of different gas reservoirs, Ordos Basin
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Fig. 2 Schematic diagram showing the development of tight gas reservoirs through horizontal wells, Ordos Basin
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Fig. 3 History of gas development through horizontal wells in the Ordos Basin
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Fig. 4 3D seismic fine prediction of tight sandstone gas reservoirs, Ordos Basin
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Fig. 5 High-precision 3D geological modeling of tight sandstone gas reservoirs, Ordos Basin
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Table 2 Selecting criteria of target layers for horizontal wells in low—permeability tight sandstone gas reservoirs, Ordos Basin
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Table 3 Applicability evaluation of geosteering methods for different horizontal wells
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Fig. 8 Schematic diagram of full-cycle management of horizontal wells, Ordos Basin

PN IK IR 438 08 41 %o EFXTKFEIFRIEEE
SRS RRIE R 2 HEWR IR, TS s T AR B
WL Sh R, N7 T R BOR RIS R R I S5
S AR, o R A A S R SEHE AR SRR
P, HHERL0. 2 X 10° m’ 3@ 53 BAUA T KA
IR B sl it it 3 s 1S3 it fa B A 2 ek 1] )
KZR N5 i i 7 180 x 10° m?, Ff:
EUR(H B B3RS ) A 6 069 X 10° m’, 2020—

2021 4, AT T 1 FH ZKSF I 4 A A JE 3004 40 A8 B X
PR B 6 237 X 104 m®, B AR T T A0
B HIKE

4 IV FHITRBR SR

S AR IR R R OB K1 80 43 11, S8k
SEBERKBE N 1189 m, fiff )2 441K K 85. 4 %, A % i) 2



52 1]

B A5 SR Z W AR B -E0E

SRR i A T R AR B 489

Bl 18 R 3K 59. 2 %, U TCBH I 5 64. 40 x 10* m/d.
RS AT I AL, ST T /K15 I b A A
FHF=RE AT B T B TF RS, PR K- 5 45
HHEIE N4 3% 10" m’, BHEUR N 1.3 X 10° m?,
A3 B 2. O 1. 9% . MR vty M 50 % 4%
J2E R 1 N AW WS s i e N (O 1 I 1 1570 i N
PRI 3 AP I ROR B by FLU R AR MR 2 i K
e P K- H SRt R A 2% . R, B AP 4 ¢
B R EH T E BN Iz, HEkism
iR 6 A SR AR R X O B AR 52 35, o A i i 2200 AR
R, HAFAEAN AR P KB4, 4 ek DL B el e
BB o=

RB R H A A 304 10, Horh i g 51
M EE 60 %, TR Y"1 i HE 40 %, K BEK R
1326 m, fiff 2558 % 85.5 %, A4 U 2 Bl R
80.3 %, XX ICFHL I & 4 56. 1 x 10° m¥/d, 55 —4E -4
Hr=S 4. 85 x 10° m’, 1. EUR 24 1. 02 x 10° m*,,
o, AR 5 2 I KI5 — AR E B H Rl
6.8 x 10* m’, WM FAH: EUR 4 1. 38 x 10° m*; 7RS¥ i
IK-FEEE — -3 H =Sk 2,90 x 10 m?, il 4
HEURMO0.66 % 10° m*, 111 2 BESACEHH R N EH
2. 6 4%, FI EUR S E I 2 A5 2247, K- IE T T
RALH, Hill 2 B0 4y A 3 At 24 30 X 10° m?,
AL R K A E A KT .

WA SORA KT 2 50045 1 SEHKFBEK

JEA 1135 m, 258 F N 83. 6 %, A 3G ZE 8 %
H61. 3 %, i TICBHF R 47. 9 X 10* m*/d. KP4k
FERPEAIX G H 11 %, H =S8 A 126 %, &g Rt
1. BURSUKEIREE — I B P2l 4. 40 X
10* m?, $ 3 H 7= M EUR 43 5 0 B 19 3. 8 £% Al
3.0ffF . BIERIT R R, BUR D A AU A B B 0 F
122 5 K RO AP B 22 KO B AR X £
ERBUFRX BUEX FKX (5K 9), L, fEEE
L AF KT H G T, AKCOF I 7 4 R 8 3] B
3L R X HR B 4 5 A2 A, KV O B0 R
PP ASCTBE . 2019 4F LIk i i 4 i i BUs <
T IR T &, 745 = ARS8 T K  Le A9 7
50 %A F,J51-29H1 HK-FEBAL B Ry 5 256 m, B3k 1
VA HB X it b i KK SF Bl i, BT 3851 10 HKSF
I, AR RN 19,5 d, 3R 8 B s TP R
321 x 10* m*/d, & i % 1 v [ i K0 ORI
RO ARG TRV ES KPS RASE I FH R R B k2> 1
AR, Bt B 5 00022 11, 2 L 33. 3 km* LA
b B T AT B ST s T Bk g R
T & i, o s i sl A S R R s i R R LA
HERE Y.

5 F—2HUET5

i IR P F A U L R, RAR ™ i ik 3

5 SREAMHTEESHIES BT RIEE

Table 5 Geological division and development indexes of tight sandstone gas reservoirs, Ordos Basin
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