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Abstract

There are heterogeneity, stress sensitivity and anisotropy in the fractured reservoir with low
permeability while the sizes of the cores (the diameter is usually 25mm) in the experiment about
the stress sensitivity are limited by the coring and experimental conditions and are not likely to be
magnified indefinitely, so the flow scale in the experiment test is far less than the actual under-
ground flow scale, which results in that the flow law of the real reservoir cannot be directly de-
scribed by the experimental data. The scale model of stress sensitivity for fractured reservoir with
low permeability is established by the analysis method in rock mechanics and the series-parallel
model of the medium. The size of the cores, the size of the undergroud flow, fracture density, crack
occurrence, in-site stress and so on are considered in the scale model. Stress sensitivity experi-
ment of porous cores and fractured cores should be respectively performed and the scale model
provides the method of deducing large range of flow law in real reservoir according to the law of
stress sensitivity experiment about the small size of porous cores and fractured cores. The scale
model will be used to predict the productivity and to study new methods of the productivity cal-
culation in horizontal well, multi-branch horizontal well and staged fracturing horizontal well
with low permeability fractured reservoir.

Keywords

Fractured Reservoirs, Low Permeability, Heterogeneity, Stress Sensitivity, Scale Model

REMREEENNBRENRERS

RApE, B, A, TERL IRE

O,


http://www.hanspub.org/journal/me
http://dx.doi.org/10.12677/me.2015.31002
http://www.hanspub.org
mailto:zhaohf@cup.edu.cn
http://creativecommons.org/licenses/by/4.0/

REEVEIRIBH 2 N1 SR R RBE AR

i A R L) A AR R, A AR R e, b
2o [E A i BRI R SRR 4 B R

Email: zhaohf@cup.edu.cn

Weks HiH: 20144F11H29H; &RIEHM: 20144F12H31H; FHHEM: 20154F1H8H

R

R BF RS F . NBURHE R & A, TN ABUREE P S KA O R B H 425
mm) ZRUL K R KRR ARE], ARRETEMRBR, F SRR K iz REZ /N T3+ T ERRsIR
B, SBCERHREASEERER LR ERR. 2R B THRIRFE A 0758 R B B
T, HARIREMIERENAEBRENREER ., REEMGERELRT. HTRART. Rk
. REPR. MNAFER. MALRIELANREN S O HET N SRR, REERS N H
NRFFLBRELE AR AE MR O 1 N BUB SEI R 5 SEBr i B RS BT S AR R T . TR RHERL
TR RBEET N TN, MRREEREREKTH. 2030KPH R0 BIERKFH =Mt
HEHF k.

XA
RegtefhR, RBE, 95, MABR, RERR

1. 518

REMRZBEMA TR 2FEE, 3 2009 #2415, i b OTF kLG g & P RBIE N S g E 5 27.5%,
7E R AR A R RB B R 5 70.8% [1]-[3]. BEEX AWM RHZEKA, SIFERAY. @idiE
HHH P RTR A R IR T N, (RIS IEME, AL 08 M A R R TTEE R UK . R IE 2
THEAEE WK, 1E3CE SR 5 IIIE I8 3 h 5) 7= 28 & Fh R IR R4S, U RAETEIRIB 66 2 [4] [5]
RSN E BAA B BUERYE, Al TR S — R8T e 7 K& TAE, BWIEmRAMKRET — &
B FE PRI 58 5 A N B I T BORN 7 V5 [6]-[8]. H BT it L RE AT 24 8% M 4k J2 10 7 ) iU
PR 1935 30 509252 A i 2 1002 O BN ECEL 3 R4 I 5 O FE i (BLAR— A 25 mm), RN s HAE
ANFEEETREEER, 19211318 %20 R R ZR[0]-[11]. X T258 K% & M 1R e U SL 50 FH e 8 s O
FOMBIE, 0% 5 E R 7 0 N T3 G2 0 7 V2R F TR 24 42 1 3t 2538 SR I N /U . IF R EBAFAE LR
) @[ 12]-[14]:

1) REEMBMHZEIES R, BEAEN 25 mm 1/ RSHE O ANRE S s Fritb R fig 2 16 K6 Bl (R 2%
N m)i B

2) BTSN, SO O B4R 5 B S T g2 T I R R EAE, O 1IN U
A o 38 A 2 8 R SR AR B P )

3) HBTR U B rh, S SEES A RN U B - L, % SEBR i 28 N 10 B R T -
FLBRE 77, (HZE%753 M 32 B ph S 4% VA 1R B 7R 5

B RLAEIARIB AN )2 BT BURA T8 R AR AE B 1) R, AR SR 5 735 03 i 05k B A Jot e IR B ASE A
F 2159 BN ZLEE PEAIB % )2 S TS0 () R BEAR Y . 2B TR 4 H X L4 AR IB A J2 75 X FLBR B 0 AN 54 4%
PR O 3 EAT LU SRS, 25 T B/ RS FLBR AL SO R 2R B8 M S U PR N g SRR S B0 AR A 3 S B


mailto:zhaohf@cup.edu.cn

REENEARIB Ak 2 N U ) R Y

fitt = RVE RN Tk, RENBER 5REF DL PIRENER R . WICRIRY 1 RIS E M
3 SRS TR v A 2Ny HAEL 1 T A LS SRS R e FR) A RO ) AN RE TRT R4 T ik SR O (R R TR
- FLBRE A7), TR HOA R SR TA IR RN 7T o

2. NHhBRMHRERE

|2 R E AU pRIRIRREE, REEGE N SRS /TR 0, RIRREEREZ n
SRR, BUE AR PR AR EEIE R, B BURSEIR S R S BT M S A B R, W 1 .

XFFED 20 3, BULTT M PATREEN, A0 3 BEREE, HO02 NMIERE, HNBUIEEA
Al PG 3y 4, BULIEE RIREREE, (EHCLTT FANFE R BUEE IR A F] . R AL 1. 2,
OO G RIREEEE, RN, LR BUBEA R . DURIRREGESEM T [ x, FEEREET AN
Y, FESLAAKR RBIE TR AT T N BB

X T3 B AR S 0 2 3 S, H R AU T e B BR8]

k, =a, (O'eff )sz Ky =2y (O'eff )7b3 @

e LR ANTE R 1>>0Ca L EAR), SEhrt#Z TN HI 5L @ 1) ks /0515 965 1000/n ) k,
IR,
_ ®nk, +(1000—-®n)k,

2
“ 1000 @
Wy 7 REBOOEARS O Ly 4 2, W THOLTT SRR, RS IE R T TR
k, =k, ®)
FERAESNTT 1R N I35 5 By U E ] S B R KRR IR O
ky=N 0 N 4
NTU0 K, | @

3. MASEf
3.1 MAORSR

G R Z W 8. 1 2 SOKJEAH =2 RIS BB B NI A G, RIS IFIRAN R B ik
BROEFH  N JME . RATIEFRMS N SME N 2. 4. 6. 104 15, 20. 30. 40 J& 8 AN, W AR
NTNELIBERME, WmE 2. 53 Fis.

BB RGN SR R AT R R B R, Banet th —4H :

k, =1.54(c,) """ k, = 233.3(c, ) """ )

32. NOhYBRREHEENA

WA O & =25 mm, HiZIRFE 2500 0K, AA %% 2.4, BT 60 MPa, #i)Z)E 7] 22 MPa, /K
HuS 7] 45 MPa, RIRPEER R HIFRECR, B KB MRIDRGEMW M 45°. UM RINE, 2
HAE BN 1A 60 — 22 = 38 MPa. FH I A7 1125 1 B 528 3045 B R4 44 T V% 1) B T3 A 60 x cos?(457)
+ 45 x Sin’(45°), 45 Fyal 25 2 I ) (5 45 B R T 00 WO o A FUMRRE 710 SRR T R A 2
79 60 x cos?(45°) + 45 x sin%(45°) — 22 = 30 MPa.

RIHE(B) &% (2), THHEMBNSIERE RNMEEHE MR R KB ERGERNINIRSFR, Wk 4, # 5

O,



PEEIEANCIE Ak 2 R 7 URAE 1) RUBE R

%éﬁﬁﬁwz

el

.
%

Figure 1. Coring direction and position
top view
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Figure 2. Pore core stress-sensitive experimental results
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Figure 3. Fractured core stress-sensitive experimental results
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Figure 4. The relationship between permeability and the natural
fracture density, the effective stress is 30 MPa
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Figure 5. The relationship between permeability and effective
stress, the fracture density is 28/m
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