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Table 1 The orientation of fractures from cores

orientated by geomagnetism and microbedding -

plane in Putaochua reservoir in Taizhao area
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Table 2 Synthetical evaluation of fractures in
Putaohua reservoir in Taizhao area
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Fig.1 The relation of mean fractures

spacing and layer thickness
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Table 3 The development index of different well spacing in the initial stages and the end of 15 years

£ HRIE TR WMYIRM

ISEXRR ISEXRR

154X 15EXR

PR wom omn ma-d mEs O BRSO ke mEm % it
10%t 10* m
HRHM 11 11 4.6 2.32 9.79 16.61 85.80 14.19 300 K #H KM
, WHELME K, KHHBE
EIEHMN 17 5 3.0 2.33 11.78 14.32 85.50 17.07 600m. A HE 150 ~ 180m
BRK AL AT m,
ERHM 17 5 3.0 2.34 11.73 14.37 85.05 17.00 FHPFEH 450 ~ 500m, HEEE 150 ~
180m
RILRHM 17 5 3.0 2.29 11.20 14.98 85.20 16.24  MEKIHELS R4 5 10747
RSB 17 5 3.0 2.34 11.62 14.5 84.05 16.85 HKFHSRER 22.5°%
RILEHM 17 5 3.0 2.33 11.64 14.40 85.30 16.87 HAKFAHENER 45K f

3.2 XiEAKHIRW ,
HEXMEKFRYUREW T4 BE, BEFE2 1
FAH B R BRI, 2% X AR T A K B 2 HE
BWEIL32~65 m/d, HEKEHREFBEHBERA
DAL 920X 1073 pm? A b, HHEKAT RSB
BERBAFBUL, REREFILRBERN 52 £,
Rt AEKFRER+4HE, EldE
il A K FE 3 T B 3 3 LR R e v T R AR
REHEEAWHERMZBRELR, NES5H
HEHmxtEKFERRER+ 4B, YEXRHF S
e FFATE, NEMB TEAKMERERE,
FKEFEBESR, RWEM, YERFSHEH M
|HN, FAKEEEHKENE, NEEEHE
WIER, HEEAKRNEFRNY R, WAKTHEA
KB R RS, #E T RERY, R 5% RH#
M, MREFRBERTSEE,
HTREEVEMERHRERBEPHNERK
F, MEHRENTHE, EAEONRESETHZ
WRET, &R TR A I Z P i 4 5K FF F i
i, BEEAKERERERS, 5IZAMERK
WKE, MEBKEHETHRE, KERREE, HAE
S BRFERM. FE, BFREPIEKEREN%E
MBEBRNELE, RERKNEEREK, 255S
BREE®S, SIRERTHREEHNALI B,

B, 7ERBER AW EEKIF RS, BHEKE
HtoEE, XERRBEZHRKE, #EKIEKK
R, BIIbKBKEAEET L,
3.3 NERBEMW

BEAN, AIRENWRA TR ARERLTH
A3 13 W B/ E B A O iR, X A
EHFHEETRETIENN. BENEHKEE
WH, ATERMREDARRINEYFEE, AT
MR MR T ZIA WM S G ERIS, EEZ
W RN S G R T R R AR MAE M. M43
4 MR 1 3 1 B K FE N 1 75 1) 5 A8 2 R SR R 4E e
ANTFE—mFRARN, N\THNEFTERIGRARANEE
PV RBRMATAEREE; LIS R S FHH B K E RS
HEEEEPRANERART R - GR A, K
Ol aE, BRI 5 A 1 ) 5 &
INERN DT EER, HBTE AR Z KRN
B, —MERRNEER S . 35N E DAL
Fay RO, Rk, #IEB A H R R
MW, WA S ERBITMBA TR
e 400 TS/ =

& 5 3t X B4 Hh N ) 5 9 Bk 3 R O T kb
FAPE - BARA A, (HiXX 5 O a0 E N A
TRENTEAARAR, RBATHEFERRR
Pam RARNEY REY, Hik, X iXXIERE AN



%118

BERPAE . KK 6 3 X8 B4 2 REE KL TT R SRBE 5 77

PELT7 1) KRR BT DAGE 200 oK Fe R B AL, T
of 1 7K H 5] HE B b K A BT R R

4 FFERE KR

HyEEMXEKFRSEDRELNFET
JERSEBR o R S, LAEE 212 Wik b B, B H
CMG TH BB B LR, Wi X B 3 M9 n 2% 14
S5 1) o R AT SRR 2 12240 3 A B B
RIFTRT VM o P48 M B BUE A 1L e 2 3
BRI, X NPT RMMIER/D, FER
EBREEWIER, HRESABNIRENE,
NG BB U L R 4 K, NS AERD A T R b BE
A E EE, el A E R, R A A W
3%, R T AS BB FH SR LA T 25 0 100 48 X i S 4 4%
PATHERZIE . Bk, ERHIR, MREEN R
RERATF, FBERKIME TR RN FE
R REE FARZ S, EE SRR, &F
SEAMAARNEMEREEAYREILnNES
P AR LR EAT, T 5 S A 3E A6 P AL 7R 1) 2 A 4%
BB EWAE, FaEm P FLEREE MBS R A
LIRMNES AT, REERBIRMETFHBIRGS
SR, BRARWRETENZXELHRERN 3 EH
BHER,

FRIREREHNEZET, BEAKHFH LK
B KM E, EREEEKUE, BEMKH
XHALITIEH, #R 2 HikH %k 3 HemH 175
FEAKH M, HEEE 300 m, FEE 300 m, MK
212~300 m (B 3a). 4% 5 K H BT 2
2.25, KHEFIBEREE 94.4 %, HWEHFME
BT 1.5 %, REHFHEFAFRERN 11t &
LG, HFEARBIFMEFRLE; 10 FFM
MK, REBEWETRERERT 1.04 %, 48K
Hh 98 %ht, REBREN24.5 %, LEFERET
1.14 %,

MEZX BAERERETNRS, FR2HR
FSKFEHIF L. SHEHIHME, KFEHIFRREL
T, BRI/, X T KR, MR
BT ERE, MM T R BCRWE ., XRETR SR
—F %, TEH RIHE S, B AR T 9 2
i 10 FIFEMPBER, REBERFETRER
1.11 %, Y& KHK 98 % B, RHEBEN 24.98
%, REBEHFETREET 1.52 %,

ESMERRRHIFX, sTLURAFE 3, B

A ERIFMERM L, 2 OmWmt, #4740
I A 4 DA K, TSR R R R P e
B8 . BRIAR LTS AR TR (B 3b),
BIGHhHHEH B 223.6 m, HEAKHFHHE
335.4 m, /K HER E BB 134.2 m, WK
BILRES 1.67, KERERBEREE 95.3 %, K
JEHMBERET 2.4 %o HERLHEYLE, ATRBEEFH
ZUEREE; 10 FIEMMIR, REBELELT R
BT 0.9 %, ¥EKHNO %A, REBEN
25.10 %, REBEHIEFRERTT 1.64 %, X
RRBEREE—FHET R,

148-52 148-56
@ * @ .
212
150-50
L J * @ L ] ] ®
[+ ®
o & e F o 1-0
L ] L
154-52 154-56
'Y # ®
(a) HHR1
148-52 148-56
@ . @ -
%212
150-50
S i i g
. L
. o
® . ® [ ® @
L
& [ )
154-52 ® 5456
* . /f » *» ®

(b) HE3
B3 #MmBAEFRTEE

Fig.3 Sketch map of pattern adjustment

5 &##

] WA AR B F R ] 3 AR AR
FRBRERAL, TBES5#EPREN A
IR BB WA K, 6% X3 & L E KK



78 hE AR %6
x4 MEBRAESRE 10 FRFEERTLER
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The Study of Fractures and Their Development Countermeasures
on Taizhao Low-permeability Reservoir in Daqing Oilfield

Zeng Lianbo', Liu Hongtao?, Fang Baocai’, Deng Haicheng?
(1. Key Laboratory for Hydrocarbon Accumulation in Petroleum University, Ministry of
Education , Beijing 102249, China; 2. The Seventh Oil Extraction Factory of Daqing Oil
field , Daqing, Heilongjiang 163517, China) .

[Abstract] The Putachua reservoir in Taizhao area is the typical low-permeability reservoir which developed
EW, SN, NW and NE tectonic fractures with high angles in the periphery of Daqing Qilfield. The development
degree of above four group fractures in succession die down. By effect of modern stress field of approximately
EW direction, the connectedness, opening and permeability of EW fractures are the best, then are NW and NE
fractures, and that of SN fractures are the worst. The development degree of fractures are controlled by
lithology, thickness, fault and tectonic stress. The effects of fractures on development include pattern
arrangement, injecting water and fracturing. According to geological condition and numerical simulation of oil
pool, the development effects of similar low-permeability reservoirs by rectangle and lozenge well pattern are
better than by inverted 9-spot well pattern and 5-spot well pattern. Due to development of fractures in low-
permeability, the stratum cracking pressure reduces, which is liable to be exceeded by the injecting pressure.
This will make injecting water to flow fleetly along fractures, and cause water flooding, influenceing
development effect. Therefore, it is very important to control injecting pressure in the development of low-
permesability reservoirs. The artificial fractures are controlled by the modern stress field and natural fractures in
fractured low-permeability reservoir. According to fractures and their seepage characteristics, three sets of
adjustment schemes can be adopted on the basis of existing inverted 9-spot well pattern. At the same time, good
effects can be obtained by early mild injecting water, controlling injecting pressure, linearity injecting mode,
dynamic preparing water, pulse cycle injecting, perfecting pour and pick system, well pattern adjustment,
choosing fracturing well and controlling fracturing scale, etc. A

[Key words] fracture; low-permeability reservoir; development countermeasure
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