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Abstract

The shale reservoir has the characteristics of tight reservoir, low porosity and low permeability.
To realize the economic development of shale gas, the stimulation measures of volumetric frac-
ture are needed. The evaluation for the compressibility of shale reservoir has great significance on
selecting well sections of fracture, optimizing the fracture parameters and predicting economic
benefits. The Weiyuan Shale Gas Demonstration Area in Sichuan is an important area for the de-
velopment of shale gas. We calculated the effective thickness, effective porosity, total organic car-
bon content, brittleness index and other parameters of the shale reservoir, and combined with the
parameters of fracturing construction process and the results of micro-seismic monitoring to
evaluate the compressibility of shale reservoir in Weiyuan, Sichuan, which could provide an im-
portant basis for selecting well sections of fracture and optimizing fracturing parameters to im-
prove the effect of fracture.
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1. 58

TUA 2 BAMHZE0 . RFURBIRAE, ESEI A AT R, Tl AT R AR R 240 7= 15 it
PRI, UUA il 2 BT PR PP TR R B DA I 3RS BB Tl 22 5 Akt LA B 2 3 ([1]-[10]
T TR AR ALK S IR RE R, R IRBGEAN W SRS A A B VI, RIRRGE S N
TR AT R AR 2, TG INCSE AR, S m U BRI SRR . SRR AR A 1O ik 2 4T
REIE I R HASE 0 20t S BTG ] R AR s, A VR T v i T R A 4xiin, S BOFN RCR
ABAE[11]). HAT, £ETCA 2 KA R PEPHA BT )51, R. Rickman 5[12]R 45 &5 IE AR R . AR
FEREME ) A e 1 BORAE TUA 20 IS R OE I SRR, 12071 A8 U AT I PE PP ¥ 8 3k S . {H
FESEBR N S R DU R s st /2, R R SOE RCR A M B E R DL, IX R W] B ARME PR AR H0u £
JE AT PR RSO, (MG SR B BRI DU U fid = AT s P F AN A o RS54 [13]4E R. Rickman
S METEFE R 1213 Atk b, W R PIVE X R EGEE M N &, BT PESR 1 7 AT IR PR F R B
(EHAFAE I NEVESR 2. WD it nd mT IS A R i B AL R AE A PR i SUA 78 7 HOR IR S 1) . Rl b A
SNTUEREEDNE . A EhE & RIRREEFH AL T AT, S & TUA 2 SR E T T ZE28. ot
i ML SR AE BORE, O D)1 Bz H [X g S5 R 2H TUA i SR AT AT AR A P4, DR DU IR B itk
HSH UL i R R OE RO PR B

2. HoREESR

V)1 it g B IR AR B BOIUE SO R I B 2R R o BAOUBEMIARTOR, DU B , e
Bl vz, ARSI TUE 6 2 50 AR (A RIAR T [14] [15]. 878 X % B iR 20 T4 il J2 3R 3 B2 0 A 7
2000~3000 K[, i)=& ARG s . BOTUE . (EFUIUE . REes. REORDREE NE,
fili |2 )5 B — M 20~50 m, LB 3.6%~6.3%, MR MEL, FLBSEHUFHAIIL. Kifalfl.
Al fLy AR NTE AL, REERMP KGEEE. BUaSE. WigE. AIRs%5E[16] [17] [18] [19].
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Figure 1. Technology route
1. RARRRZE

3.2. 1iEHR
3.2.1. #EHZRITE
TEVHE M A S A Lh S 5, T B2 PR WOk}, B R rp R BB R R o kel
RSB I P\ 5 R %R 58 RIS 3[20] [21] [22] [23]. B 7T X He A0 B 1 R s 2 2k,
1330 7 A 7T X H AR v A 20[20] [21] [22] [23]4
SDT =1.3618*DT +83.409 (1)
R? =0.9534 )

Forbr SDT BB 22 (us/m): DT NPT 2 (us/m)o i FIG A8 T 0 A X e SRRk i 28,
AT NL R AT IR TE, HIXSIRZEN 2.6%, THH SRS,

3.2.2. AL FZ KRB S HTHE

I IR EAT B T RO, 45 I e T AT SRA AL BRI IR R A R S 4. R
Ha®m AN, AR ) 2 2[12]:

0.5AtZ — At)

= 3
# AtZ - At ©
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RS 45

Fo At BRI I 22 (us/t) s Aty AR 22 (us/ft)
THHE B KA (E) A 3

_ p(3a8 - 44t}

At (A-at)
oAt R I 2 (ns/m) s At AR 2 (us/m);  p NS E (glem®).
3.2.3. BEMIEBATE

VU ME M AR ] RS i BB IR R, DU Mt A RN IR P2 AR (1 S 8 T & P AR AR K

SN TUANEVE B, R ARG A B e, T IR AR e [20] [24] 0 9 R AV A BE R R AE T
ENEVER) EELE A SR, B IR, A RS, MavEBRR . Bt R M F e e B ROR,

4)

HHAXN:
YM _BRIT =(YM =YM _MIN/(YM _MAX —YM _MIN ))x100 (5)
PR_BRIT =(PR—PR_MAX /(PR_MIN — PR _MAX ))x100 (6)
BRIT,,, =(YM _BRIT + PR_BRIT)/2 ©)

b, YM NESH IR R, 10 GPa; PR NFRSIAMALL; YM_BRIT AH—1bfI# K& ; PR_BRIT AIH
—{bIAFAEL: BRITavg Mt FE4k

324, RERZEMILBRESHATE
H AT T 204 UE G2 AL 00 B DN D53 — RO B . Te 23 A7 3R BERE I A 8 2R 40 e Il
H A [25] - ST W TTXCHINH il 28 A 5 2, FLE R A TRUa AU PRI i 5 AR O, R,
Yo & B TSR B AR N B i 25 3 [25] 8
GR-GR,;
"R, R, ®

o(GCURXIs) _ 4

Vg = )

2GCUR _q

Horb Vg BRI TR ATR IS R 1 IRPREG GRue SZETE A AL E ARSI H{E:  GRyin
NEERDE R B RN S I GR Al S B B AR/ M S MIFE; GCUR NIt HIBFARM 45 R4, —
feE R UE 2, WL R NGHL R A 3.7,

HTRICE T &H —ERBNANUE, RN G607 28R, SR 5 44 i — R A T8 0
V7R P 25 P2 BEREE AT V8 BRI TOC & B 1E M FLRR B T A 3[25]
~ Vroc (Pa = Proc) Vi (Pna = Pan)

Pma ~ Pt Prma ~ Pt

Hodt Vioe AEHUFAERF: Vg NIBFREE: pmas procs Pis psn T HINEEE. GHUF . WA, JRREE.
3.25. BRAENBRSE(TOC)HIHE

BT TR ERT TR U &8 SRR RIS, R RE YRS &8 e 7 5 8 2R
2k 2> B EME[10] [26]. EbEERBL, WX H TOC F1 E SRM il HAE 2 (8] BA RIFHZr LR, JHiE
SEEA B AN R, SR BRI S asvA iR TOC &&= A[10] [26] R

o, =2,

e

(10)
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TOC =0.0367*GR —4.3379 (11)
R? =0.866 (12)
4. R
4.1. R, RENKEE(TOC)EM
AR IO 1 gaze Hb X 3R 43 Bk, Bz B W R IR AL R R — RAE 20~50 m, FLBRE —MAE
3.6%~6.3%, TOC & & — M AifE 1.1%~4.3% (% 1).

Table 1. Statistics table of reservoir thickness, porosity and TOC content of some wells of Longmaxi Formation in Weiyuan
area, Sichuan

F 1 MIEREX e SREMOHERERE . FLEEE. TOC R 8%itE&

i #ik AR SR

I AL B mmmy mmey  PEm URGRR  ey AR

X1 e 1B 1 1506 1544 36.7 5.6 3 KTUAER)Z

Je-2~ -1 1 2535 2574 37.9 6.3 33 KTUES)Z

X2 Tl 2 2574 2580.6 3.6 51 2.9 [ KIUER)Z
EHME 415 6.2 3.3

4.2. RRMEIEZOTEN

Ja Iz X At FeHoH R A R SR, HOEtE RS — N 30%~80%, “T-¥IMETEIERCH 42.5%~65.6%,
T K, TR A . Hod, HL P& TUE BT E— M Ch 38%~63% (14 2); H2 JE DTS Mtk 454
— N 32%~64% (14 3): H3 P& IUA MR8 — M 37%~68% (14 4): H4 P& TUEMtETR S —Mh
38%~80% (/€ 5), H4 fEtEH =

SEA WO R AR AT, FE 55 Mt B A DX B ) 3 ) b B AN BRI S R E X B %, SRS
ER. SEWMEEMS RSB TRTUE B8, REE WM Aol ORI, mffi a5 Xk,
MBS R %, WO E R0 5 Mt 4R HOE T RRE — 3.
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Figure 2. Probability graph of brittleness index of H1
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Figure 3. Probability graph of brittleness index of H2
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Figure 4. Probability graph of brittleness index of H3
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Figure 5. Probability graph of brittleness index of H4
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4.3. RIRPEETN

RIRBGEMIFAERIB AT — IR, KB XL RME N S E 9 AT, RIRBLEI 7L B%
& A BIPUSKREE , I I BT AN S A A A, X7 S R GE [ AR MR ™ A R [27] [28]. —
Rt JE RN GG, PR . ERRE R, RIRRGEMTE 3 REM ST, KRR
I RIRRGEIE NN 2R L R R, 53R L RES SR R IRZLBE KT, M e 2RV 5
HHRENTCEEIE T, RIRREGE 5 3R 4R R UTUs 0™ ) i

VU Nz BT SR 6 X R RTT RERR Y], RIRRGER A 1 SR A TUA R A . £ X3-2
HH 6 B I3 R o 2 TN 235 R s A7 AE WY SR (K R SRR A 7, R IRAREETT [0 807, T I ol =
TS, AT A B R RGETT FIAE R, BB R R IHEAT, KA AT AR T A R SE,
Y P REERZ B R INREE LN, ZREETT ) SR IR GE NI S REE SL R P (K 6).
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Figure 6. Characteristic analysis diagram of fracturing fractures in the 6th-9th section of well X3-2
[E 6. X3-2 #5E 6-9 Fx[ERREFHENE

44, ERETRE. ELHESSUEFRKXRI

P Bz X e TR A R DUA SR, B R, IRV T AR B, TR i THER R,
R0 BT, B R 20 TR, WA R Ya gk, (A2, G RIEERN. T
SAER KT RIS, 5 R m BE K EE, i A 2000 J5 A, 100 J7 SC#E7, nl LAIH
ARGV BT KT K -

it THE R R AE Ao SR (R S R B, /K DR R AR LE T J RIZE M, {E, 24
gz, NeEELZaE, XFESEIFREATRE B ARG IT I 248y Rigdtaes. Bk, HE
AR, AR, P s, (RS R 2 s

FEZE T R R IR s R BoR, U ZIE sy, R TS5, HE. KA E, B
)22 R MR B 22 b, R LS HCRAA K, b g R SRV AR5 R 2800 T
B RANHE[29] (K 7).

R, MEZGM TR MR, B ARG M SRV, KRB ISCEROR, ST & R, fERE
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Figure 7. Analysis chart of SRV volume and construction parameters basing on the H2 micro-seismic monitoring results
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