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Abstract

Taking the shale gas reservoirs of Wufeng Formation-subsection of Longmaxi Formation in the
Nanchuan Block in the southeastern margin of the Sichuan Basin as an example, the tridimension-
al development potential of the gas reservoir is evaluated. Based on the data of core analysis, log-
ging, microseismic monitoring and production, the geological characteristics of gas reservoirs, re-
serves utilization are analyzed, and the single well productivity is evaluated. The results show that
the shale gas reservoir of target Zone is a deep-semi-deep water shelf deposit, with lithology of
black shale and a longitudinal thickness 110 m. It is a low-porosity and low-permeability gas re-
servoir with a high content of brittle minerals. The in-situ stress is moderate and the fracturability
is good, and three sets of development layers can be divided vertically. The reserve scale is 1700 x
108 m3, which has a good development resource base. In the 194-X well area, the average single
well EUR development for a set of well patterns is 1.08 x 108 m3, only the bottom thickness of
30~50 m is utilized, and the remaining gas accounts for 55.32%. Three sets of well pattern devel-
opment resources are utilized more fully, and the recovery rate can reach 28.4%. The south slope
of Pingqiao Anticline, Dongsheng Anticline and the upper single-well production capacity are im-
plemented, and the gas production of shale gas is predicted to reach 482.8 x 108 m3. The results of
the study confirm that the block has a high potential for tridimensional development, which has
certain reference significance for increasing the utilization of reserves and expanding the scale of
production and construction.
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PADU )RR ) | KR - BDRA—BRTUESEAR, WNSESLETTRE . T ILXE
DAPTACE . WH. S RAENARREEIETR, 4 T R RAHEREES B, 0T B+
PR, EGRRA: HHEREK - LK, FHRARETUE, AREE110 mEL, BEFASRE
KBS, RiETHEER, BRAETS, TEEE, AR LEATR>=ZBEFRER, HEIEE1700 x
108 m3, E&EBEFHFREEZREAM; 194-XHX —FEHMIT R FHEHFEURN1.08/Z77, XS THE
E30~50 m, FRSG5HS55.32%, ZEHNFTRBEFEIHAERS, REWET1E284%, FHEHNER
W RELAA EIHEHAE%E L, TNIESTREWE482.8 x 108 m3. MALRIELTXEFE
FRSLAF EE S, SHREEESIHEENT K iEs — S RELEE L.
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1. 5]

2012 LK, TUAESEMRIF KBS B RIS FER SR, EARRR RSk, SRR
THE - B R TUA SR 7%, TR T AHE ST R TR T 2R RF[1]-[6], AT TUE S b5
FURVPAN[7] [8], KM TUA IR 70[9], &L mir= EFRFEFEAM[10] [11], RRLOE TZHEARM
SR, EH AT A SRS AN ZIE[12], HEMIFEERPLIE, SEEMRIE[13], fEEA RSH[14], TFR
XM e X ) 3 R X, MHRFERIR FE /N T 3500 m BOR ] 4500 m, TR L ZIREA PR ZHEAK[15]. #H)
WHIS YN b m S EA[16] [17], FFRFFEEFEARBOR, fEmitEs R EARIE, TUAIMMRIT R
DR IE W E ) v HRE SR R R 77 1)

Gt E AN O IR A SRS R AGTE 0.8~2.2, HERETEURME XL AT 2.0, &EHER
X Sy, BAKMIE =82, 1M 0.8~1.2 FK /1 REHIH =K, FFARMERE R, X E P P9 1] 2tk 5T
FEIPRIE A ARHE, 2O m A 2T ) RECREEG. ESME R EE— & 200~600 m, HEVR
1500~2000 m, JEEIRHZ ZKFIHIF RIS B ERCR[18] [19] [20], 1M PY )1 253 FLig 2 - o iR H —
BEE(90~150 m), 2018 fEHEA X I IGIRLE F THERERIT R, FEBRASHEEREFI, #

ik
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Bl S HE IR [21] [22], HEN X2 TR T ZEARRS], HATHIE 4500 m 7] 3545 TSR 5
FeE ] AMF R DT, BN S22 TR, B R ) 2 O SEIR RS 2, 2 bl £ J HoAth A I X
FTIPEAR, T ZBARAHT A L = s GG =T RIE 7.

) TIXALF VYN R AR 2%, SR A WU AH [F] O DURIA SR, DU SRR HE XS LRy, (H3RRAH
YLK (2700~4500 m), i) RE 1.1~1.3, J&FRZ N R IUESR, H Al E A S S iUE S 0F K
X, TIXHN 194-X HXFFRBERYID BRI, BRI KR 108 ) Tk — 1P o AR SCRA TR W
A LACREAE AR, TR R R S, — R IE I OS2 38 M L T, B e DU SRR
BEHASSHIUE, GNP IR, VIR N ZHR S, e T8 I sl R
XPPEAT AT 194-X FF X BRI P2 BT VTN, 25 G B M E B IEB FHE AL . FEHIRE SRR, i
S TF R TIRIFERE R/ o B TR SERE AT R I S B R — R DU W, RAFERGT, B SHu
, BREERON: CRERSOE, MK, REEERMEE R, RGBS, PR SCRR
U, XTEE B2 RESSHEZE T R, (H EE3E TSR, TR £ IT R 8.

APV TIX MR E K, IR YESE, EUR 1 1.08 x 10° m’, E&BIFHITFRE .
WEFLEE F o 20 U )1 7 30 0 T U SR s R B BRI AR

2. TIX#EMR

X R B FERTRNIX A, 2R EERETE AU S “Wing” Xk, #iE LRET
D)1 720 ) 1| 2R v BEAE 4l s 5 EL S I R VG R 0, ML RS2 /g 2 g AL Va7 e e, TERR T “BEIMIAR A
MigEks R, B EESaAR. XNEARMERKEE LS WAL SFHRER. ZEEnR RAEERL
prE IR, BRI E RN, PSR E N EE 1),

FI 2 B R LA - B R DIRA—BURGK - LEAKFEMDURRIREE[16] [17], AL A, K
B TS, A OWTH R & KREBANA, AIEJFEA KM RIS U UBUE B EZ AT 100~130
m, BEFOAAERE, TUSHREK 4500 m, fERGIEHTARRIEH R, RN E 7 25 1.0~1.3, Bk
TRAF A, R — B R 2R U B 0 <

2016 “ELISR TIX R @ W= REIA S 9.2 1477, Rit#r=3F 50 11, MK & 9~89 x 10* m’/d, Zit/=
AN 132 % 108 m’s EEFE RN I, A EREr, R TR, WA 14.1 x 10* m’/d TS
X IREL T K &SI s . SR RS S EE, X YSLARF R T e e se i . H
B TIX FRaLiR s s, S T RIFMIAT SRS SR038, % 5 TS SR A ROT & e .
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Figure 1. Location of research area
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3. MRYHENE N
3.1. TUFHE

HIH 194-X T BRI AT, B BZITBADRIEROK - E5OKBEIAR( 2), Pl EsA iR sE
VIR T —BBEER. oA uCE, Ha BB R Eam s s R iCa . SRR IUA . S
FETUAM, GBS SER A TR 9 NNRE 2). O~O/NEEEAMOYBOET TS, B
)33 m, WHEERE, HOBHEREANATEA T, SRR NBNA R, AR EIA
THTRE: TG ONRAEUKBEITUANE, KEMBRIUE, BE 325 m; LH® O/NEA
YLLK BETUE AT, RESHIPRIUE, JERE45.5 mo P FEebi & &m, m Lgde, s
A LB, EaamE R,
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Figure 2. 194-X Composite bar chart
[ 2. 194-X ZZEERE
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32. MEMR

TURAIT R EANBRTOO) K & ERT 1%, X 4 HHRHFMA LT TOC I, T EHAE
0.9%~5.7% 18], “F-35°4 1.93%, M EEI T & 8B BN - 4257 7(>4%)~ F1(2%~4%)~ F1(1%~2%)- 1K(<1%)
4 AR 212 MREREIR ST, AL BN 4.29%. 27.20%- 62.65%- 5.86%, TOC > 1% 5 Et 94.14%.
B TOC UBHAE IR IR, HA B ) o 2k A o

FIR F3 r 8 7 R T AR S R RN R N, E BN KR LB R SE, FLAEEENT 1.5~300
nm Z[A], PAHFLQ2~50 nm) N E, RSN KT, RegbHTRARE, LARERENTITE S
SEPRAL T B AR PR 2 )

FLBR L2 DUA R SR IR S 4L, I i 0 A 1 1.06%~5.23% (8], 135 3.47%, 167 M7 i
FLBRE R T 2% HE 94.44%, J& s fLBRRAIE, B B i g 5 1A .

BIERRTUE RSB IR SEL 149 DMFEM T A6 E 0.00001~1.2337 mD 2 [A], H{H
N 0.0154 mD, /NF 0.1 mD [ 5 EEEHE 71.7%, 0.1~1 mD {5 L 26.6%. BiER NEHKE . RBHE
fiE, X TUE S RBERAE B, I, e85 e mdiir N LRRIGESE, SRARGEMLS S,
TR A5, TR RIEB I FIAE

LA AT B TR ALE 1.88~8.89 m™/t YRR ], P38 4.10 m*/t, KT 2 m’/t HIFE S & L 98.8%.
BRI 58.01%~62.75%2 8], “F14 60.48%. AN E & ERHE, AROFKEME, BrREER
Irr g A, H& T IR E.

Wt ) & BT 34.2%~82.6%, P340 54.4%, LARERE P83, &b 38.9%. FE M E KT 30%,
BHRT R SOER R8T B e, —E R LRILT 82 BA B T Rk,

3.3. KPS

LA I )2 e RIREEE K B IR E R SUERCR KRB 2=, RIRRGER B XOKFHIR S,
20 TAHEFE RS, WRTR R RS IR DMK KPR ) 2 e R EGE )N, AR A T IS8 S R 2,
M= B 57 0 194-X I & /NE R J S8 G045 BRI, KBS 7) 49~57 MPa, 7 5 5:%10.111~0.124
(% 1), LTIXHMNApdrh, BB imr K k.

Table 1. Table of rock mechanics and in-situ stress parameters

® 1 NEERNFMME SR

NE AR L ¥ IGH#/Gpa BRI HL R F7/Mpa B/ NKFHBR 77/ Mpa ERRK
©) 0.23 3.33 56 49 0.124
0.22 3.59 55 49 0.124
@ 0.23 4.12 56 50 0.119
® 0.22 4.2 56 50 0.120
® 0.2 3.84 56 50 0.117
@ 0.19 3.87 55 49 0.121
® 0.21 4.11 55 49 0.118
® 0.2 4.03 57 51 0.111
@ 0.22 3.87 57 51 0.115
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HEE B ERIONERZER. Al s &, (IR FHMREER. a8, sty mEE.

DOI: 10.12677/jogt.2020.423067 71 A RN


https://doi.org/10.12677/jogt.2020.423067

uRs

AP IS A W) 22 5 R BURAIRFE . DhTA) il SRAYMPEARME AR — 2, A0S R/ 2
St o T /NN IR AT, R DU X N R B BRI T 56.3~60.2 MPa, LEAHAR)Z Hr 3~7
MPa, [H#ERREEMNAIE, BRI ATRI > =BT RIRR(GE 2). R ZR P WRIILRLE, Ll
ASTRbR I AN ) fe /N KPR RN ®)-2. D-1 FIE-2 T2 (E 2) AN FZ R E .

Table 2. Statistical table of sedimentary microfacies parameters

2. MRMESHEITR

TOC wmE HRAR BLaR X

=Vivi 2l L B BF .
J=A AR A JELJE (m) %) GR (API) (glem’) %) %) (MPa)
FHALT KEATE, WA
e © e B 2%-9% 455 1.513 169 2.67 29.8 52.1 54.8
N R LRER KEATE, WA
Hi® @ A B SYe35% 32.5 1.576 150 2.66 355 47.7 56.2

RO, HEK
H, EReE 33 3.15 164 2.59 48.9 374 52.2
15%~40%

THO~O I

4. FFEBHVEN
4.1. HEIEHE

T DUE A B AL H ARG (U R E A i =4k BTG ) DZ/T0254-2020, R HHARFE TS (X
DANZEBNET S A GR 2) R % (X 3) [23], flf B 5 9 2 BUE SRYR T 5256 23 BT A 36 A H: i
PEEGHE, B MRS AL R ARRE, gtk M7 SRRE, FRAEEAG TSI TR ESHUE .

PRFAEAT BT 2 H R R Bt o i 2«

G, =0.01A,hp C, (= 1)

BRNETHE DUA U2 B B A H o it
G, =0.01AghgS, /B, (R 2)

TUA SR T i = Gz
G, =G, +G, (#\3)

X: G, TASBHBFERE0Y m); G, AR RE(10Y m’); Gy, TS B A B %
B(10°m)): A, FRMEBUkmY): h, HRIEE(m): py, HE(Um'): C,, WHAFTEmMNY: ©, ALK
FE(%); Sg» JRIAT SMFIEE (%), Bg» WAL

T 194-X FEIX FEFE 10.63 x 10° m/km?; JY10 F: X FJF 10.28 x 10° m*/km*; SY2 HIX FFEF 10.45 x 10°
m/km?, FHRH TR R F R E RN, BRI AR M Z T T R AR R, A SR 1 X Bk 5
41700 x 108 m?, [ 160 km?, Bk fE BB KA 3).

A 194-X HRBIHET =8 2 R REF IR 3), SHxT SR EIER 455 m, EERA, FF
TR ERXT I TOC N, A bFEEAAE Y SLB RIS Yy N s, A, NEEER, b
Rz, HESAAHK. = BERMF MRS BN 530 x 10°m’. 430 x 10°m’. 740 x 10°m’, o E¥EIE
BR, N 5532%, NOTAAIF RAR GRS .
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T ffRtX

Figure 3. Gas-containing area

3. ESHRE

Table 3. Reserve abundance of three layers in 194-X well area

RIIUXAR=ZEERAHEEEITER

ZE# JEL JELFE (m) TOC (%) FLERBE (%) BN (%) BESEmMY)  FE(x10° m’km?)
i ®-~0 455 1.51 3.14 2.79 3.20
EH ®~® 325 1.59 2.75 331 2.68
T O~6G 33 32 3.82 4.8 475

4.2. HEIRATEN

I St 52 W PPN B RN ) SRS U, X-3HF H AT EM@O/NZ, RIS 10~15 B, &
M RL5% 5 N 20~60 m, “FI54% 5 23 m (& 4). TN AR REE R T REIEQ/NZE N, & FERS
K E] 65.28 MPa; ] FREEEMRIG)/NZ B, Fe/hF I 56.7 MPa, e KAE 57.79 MPa, #4%[H
RESZBH, WP EATEALQ G/NE /NN JITE 52.95~57.71 MPa, ¥ 5527 MPa, KT =i )2
Bt 3~10 MPa, RIEE[A4%5 /N T 40 m.

194-X FIX B T AN 24.8 km®, O~@/NZ (K 2)ffH 263.6 x 10° m®, 7 30 [13F, KA T
BRI TUE I s St R, 26 DA NRERAIN B, BIEhSHERENT 0.72~1.47 x 10° m®, F
B 1.08 x 10° m’ . L HiEREO~Q/NZE) 7.97 x 10° m®, M RIWE AN 13.3%, FKBCREMK, SoR3)
FAARTE Sy s AR WS 45 PP R i R (O~B/NE) 3.56 x 10° m®, R RN 29.75%.
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Figure 4. Side view of microseismic monitoring in X-3HF well
B 4. X-3HF F it 7= 2 AL
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4.3. FEEEEMY
43.1. THREREH TR

HRAE 194-X FEIX 30 11 25 iemt il A7kt Goit ik H 7S 18.4~89.5 x 10* m’, 71 28.61 x 10*
m’, “— k7 A AR E AR 6.4~148.8 x 10* m¥/d, “F¥J37.1 x 10* m’/d, JH— 1500 m /KB
KPR &S RS0t Bon kT 20 x 10* m¥/d (3 A H 70% (K 5), @ - @rs TSR, SoRiirr e
fE. HETHMS 196 x 10* m®, Bit775 14.59 x 10° m’, “FHJHH:B77 4864 x 10° m’. KHIH—1ikR
BZE MY, SFISIERRS 6.5 x 10 m/d, Far= A CL L 866 K, SEERIE SR I H 4R R AT

50
=R (D ditt (%)
40
30
20 40.0
12

2 133 |
o walill | m

<10 10-20 20-30 30-40 >40

1500mCFHE R (10°m3/d)

Figure 5. Open-flow classification bar chart of testwell 1500 m
5. MR 1500 m PR E S RATIRE

$IHE 195-X FHAR TR M, 2018 4F 1 A 13 HE=, #7281 = AN H B~ 414.87 x 10 m’, P H
P25 4.76 x 10° m®, EJE M 38 MPa (%] 35.8 Mpa, [E[% 2.2 MPa, H07 [ F5 14 & 188.54 x 10° m*/MPa.
AP B, BB A 249 K, 4% 5 x 10* m’/d BCr 4R, (EF 3.8 mm JHMEAE S, B BLR
P2 1208 x 10 m’s BB A 6 mm MEA >, TP H A 15.07 x 10* m’/d, B BERA 9027 x 10* m’s
HAT&EJE 5.6 MPa, H775 14.6 x 10* m®, H7W 6.74 m®, E7/7/510,235 x 10° m®, B/ 5052 m® (4]
6), NS BTN TN EUR 4 1.47 x 10° m’,

50

25

£ (MPa)

0
20

15 femmmmmmmmmmmemeeeeee [ TR . A SRR e
10 femmmmmmmmmemme e
5 e - ML - e

75 (10 m?)

0
30

20 o R T s

1o \L_ ———————————

o 1V
18/1/13  18/4/13  18/7/12 18/10/10  19/1/8 19/4/8 19/7/7  19/10/5  20/1/3 20/4/2

HreK (m®)

Figure 6. Production curve of 195-XHF well
B 6. 195-XHF FH4 7=tk
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RETEN TR e RS ME TY10HF, 7KFBAK 1500 m, N2 REEE F1TF 100%, 4 21 Bt
KIS EZE . 12 mm JHBEIREE H 75 19.60 x 10° m®, — LS ICPHIR R 28.6 x 10° m¥/d. kK
Z775,3000 x 10°m?, “FEIH 6.1 x 10°m?, ¥l #H: EUR A 0.93 x 10° m’.

) VYR B DR AR IE TS R SLite SY THF AT SY2HF JF, #ASH G P RHEA—, THERYFRE
i TR, 12 mm IR H 22508 14.36 x 10 m® £ 32.80 x 10* m®, — AVETFN TCRHIR &y 18.6
x 10* m’/d 1 46.8 x 10* m’/d. Hor SY2HF iR A #iiA —4, R 3500 x 10° m’, H¥J7* 9.59 x 10* m’
(1 7y, R shW R P 473 100 5 EUR1.25 x 108 m’.

40
30

JE )3 (MPa)
S

Hr#K (m*)
S

v v v

19/05/30  19/07/15  19/08/30  19/10/15  19/11/30  20/01/15  20/03/01  20/04/16  20/06/01

Figure 7. Production curve of SY2HF well
B 7. SY2HF F4 =ik

432. ERSERHTRE

FEE RS T X-SIHF H, FASSHMIEFITRE®-2 V2, LH/KPFEK 1700 m, HWE48
K 99.1%; [MAKE 3.14%~28.41%, “FIIME 11.51%; TOC “FIHME 1.12; FLBRE 1.36%~2.97%, “FHME
2.08%; HE & 5T IMH 44.28%. SEE M BonBls, v EMEFSTER S FIRHG®-2 /NEHAAE 2 (5 8).
12 mm JHBEBOSIE, A HMA 141 x 10°m’, FEEIE 11.8 MPa, LHFEEN 17.7 x 10* m’/d. &%+
2020 4F 3 A7, WIIEIE 14.3 MPa, H75 6.7 x 10° m?, iR &L H FEIE 0.06 MPa, H77/< 5.62~6.51
x 10* m’, “F¥J6.08 x 10* m¥/d, BCRBRENE . W RGEREY LHZE RN TS HRIE, AR
S WALTE

194-X X —EERZIFRRREMN 13.3%, T EHFRMEELR, X-1HF HIEET EHER~GE, F
HEA TR E RO A K TERAR, a0 MR R, Resh AR, Ll
XHIF RS kKA. o B3R R AT B K 42 11, ShHMEE 97.7 x 10 m®, T Ba - 22 55 7] SRl &
0.7 x 10° m*, ZE&HHERUCRAIES] 28.4%, SEAATF A RUCR AT 15.1%, il T X 7UE S~ B s
482.8 x 108 m’.

5. &ig

1) FHIEH - R —BTUE B - LKA S, B aAffae, BEZ 110 m, HFHL
SRS 1.93%; HIWEBMAE%ERE, LEESd, BERRE, iy meseEs, o =8
RIZZ, EEMELL 1700 x 10 m®, B & STARIF R E IR,
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Figure 8. X-S1HF well histogram
8. X-SIHF ##HKE

2) 194-X X F#BZE R RRIESE T8 BER, —BIHPERICRIL 13.3%, H E TR R 5
55.32%; B X-1HF HESSHEEACT T8, A8 TSR, AnT S RINZE .

3) P RIEE R R R K B RS 14.1~32.8 x 10* m¥/d PR TR =8
NEEIR, RUWCEFIE 28.4%, TUMTUAS =Bl ik 482.8 x 10° m’. ZEAHTAN, TIXHEZ AT
KT
EL£mAB

B X B R I “ 327K X USSR ROF K BEARBUR 7T (20162X05061-003),

SE 3k

[11  SikA, #ahE, BEr. o EUE SR RIS IR S S2E )], AR 577 &, 2018, 45(4): 561-574.
[2] FEJFIE. TUESRBRFRERIGR ZOBARELEET]. KRS T, 2019, 39(5): 1-14.
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