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Abstract ; Optimization of rational injection-production pressure system is a key part of developing water flooding oilfield.
However, the methods widely used previously have certain disadvantages. The water-absorption and fluid productivity in-
dex method does not take into consideration factors such as the imbalance between injection and production fluids , density
difference between oil and water,and their volume factors. The method of * water absorption and fluid productivity index
and injection-production ratio’ ignores density difference between oil and water and volume factor. The method of ¢ index
ratio of water-absorption to fluid-productivity and pressure difference between injection and production well’ has no theo-
retical and practical significances. The method of * considering single well and reservoir pressure variations pays no atten-
tion to the influences of start-up pressure of water injection well and start-up pressure of production well on oilfield devel-
opment effects. To solve the above-mentioned problems,a new approach to optimize the injection-production pressure sys-
tem in water flooding oilfield was proposed based on the pressure profile of injection-production. Compared with the previ-
ous ones, the new method is comprehensive, taking into account such factors as injection-production imbalance , density
difference between oil and water, volume factor, start-up pressure gradient of injection wells and start-up pressure gradient
of production wells. Experiments show that it can be applied to parameter calculation of all reservoir types and all reser-
voir pressure distributions in a water flooding oilfield. For example , it has been used to calculate the rational pressure sys-
tem of injection-production of the No. 1 — 3 sandstone reservoirs in the 2" Member of Shahejie Formation of Shengyi
block , Shengtuo oilfield. And the result shows that the ratiional ratio of oil to water wells is 1. 42, the rational formation

pressure-keeping level is 17.29 MPa while the rational fluid-production volume and water-injection are 14 572. 41 m’/d

Wi B #2014 - 03 - 104817 H#3:2014 - 10 - 20,
FE—EEE: HiEE (1981 —) L, i+, Wl <ET & 5T . E-mail : xuanhua_cdut@ 163. com,
BEETH B ZEHEHE K LI (20112X05011 -003)



14

HIEEAE , 2. K33 & B R R R & 143

and 15 906. 88 m’/d respectively,with 12 452. 41 m’/d and 13566. 88 m’/d more than before,and with a remarkable

increase of fluid production and water injection.

Key words :reservoir pressure distribution, start-up pressure of injection wells, start-up pressure gradient of production

wells, rational pressure system of injection-production , water flooding oilfield
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Fig. 1  Schematic diagram showing injection-production
pressure profile in a water flooding oilfield
Ping EARIF IR s pg ARG B TT 5 p iws K H BT -3 )2 s 5 5
Pows IR Y 402 T 5p, SRS IR T 5p AR S

IKHE L 5 B R T T DR K, 8 BEAR 7 TR 22 il
P53 R RCRE R 5 ™ Wi 5 BT /K R 22 3l
F& B KRE TR 6 B K i A5 B R SR ) &
HEBROHA Ao BT KR I A |
LA B B A AR AR A T B A AR

1 SFHCREEITE AR

Xt F— A T B R 10 gk Bk
Hebd, e R T 2B ARACEF AT G BT, 3K R
A — I KAE, A PR T A — e/ IME, 75 5 —
i PR 8 P AT LA Sy vty FE ) B 20 R R e B T K 4
BB HE KRR R A M2 AR R R B K
HI TR K IR sh R SR Ia sh 7 Rl
FHR T R AR B RESH— A, Pl
KRR A8 K R0 BA T 7= i e K (T R
BEERR A B K HE B, 302 R TR R KRR &
P JZ R IR RE KO, SR A 7= R 25K R A Bl AR 7=
FE22 B R P= W AR A BT, SR - 34 i
KPR R R I A B i, T K T K R 22 8K
AR R 2E BT K AR A B K i, KO
SRR K B RO KA B KR

1.1 AEm KFHILTEARXES

L1 1 % ok g B 8 F 3 0 B R ) A F) B

M9 P E B KR f, B ST E H PR
M ARBAT R
g = Jilp, =p —p L1 -f)B, +/B,] (1)
Aheq, PRI H R )2 ), m®/d; J, R
WA B, m?/ (d - MPa) s py P MR R Jg, MPasp
S SR IR 3 (AT R R S Bl s D R y i
FARE])  MPasp SR IFIR IR, MPasf, o Hu i
PRARE R /NG B, B, 2350 D JUih K B R B &R
#e, B,
USRI TR EN n, A8 2 KAl B H 7™ i
AR
Qv = ng. = nJi(p, =p —p I -f)B, +f,B,]
(2)



144 s KRR R

AP Q i H =R ()2 ,m®/dyn, A IF
i ey
WS FEAKIFECH n,, TR0 EH A KR T
(USSR
Qw = nd.(p ~p, ~p)B, (3)
Qi H H AR (M) ), m®/dsn, HTEEKIE
B 1150, AWK AR %, m/ (d - MPa) i, NI
UL, MPasp S EEKIF B ), MPa.
AR L (R ) BOE X
Qi
Ry = 0, (4)
$e (2) LA (3) ACA(4) K, B A
nd(p ~p,~p)B, = RenJi(p ~p =p )

(1 =-f)B, +f.,B,] (5)
{mﬂ(#ﬁﬂﬁf?ﬁ%)\(jﬁ
R=" (6)

w

B (5) P RIS BR LA n, FFBEATORAE , AT LAAS 2P 2
HWIRE I FRE
(1 -/)8B,

L(p,, =0+ ReRI[ S P05 N p)

b=

RIPRJL[(I_TM wf ]+

(7)
B (7) SARA(2) 30, e BRAT 230 A0 7R -
LIA-f)B, +fB(p ~p,~p ~p )

RIPRJL[(I_TM wf ]+

Q. =n,J,

(8)
B H S IR n B n, =0, +0, 455 (6) 3,
LI E]

Rn,
1 +R (9)

n, =

B (9) AN (8) XA
g w0 -£)BA B =P =P ~P )

ZL
1 +R 1 - B
RIP}L[i( f;') ° +f;\']R +[W

(10)
/7“\
a=nd L =f)B, +fBI(p =p =0 -p)

(11)

g LA =fOB, +fB](p—p —p —Ap-p )
inj Q y wi

536 4
_ (1 -1,)B,
b = RH,JL[iBW ) (12)
c =1, (13)
W (10) AT 5
0 ok (14)

T (1 +R)(bR +¢)
A O 4 2, AR — BARRE 2,0, 0L LS B,
Byop, oo P o P o Rip 55 5 BCHS T AR UK, TR L X
(14) =K R 9540, A -
do, _ a(c - bR*)
dR ~ [(1 +R)(bR +¢)]?
45— 0 T K 949 M0 A

LSRR A R ST W)

T
.
/ RIPJL[i(l _BJ:‘")B" /]

MR R mT 0, ph (16) 23545 21 i 3k 7k
FEE L2 A 7l 7™ 8 i K 1) 5 B K 4
1.1.2  HihKIFMIL T EIE SR E R

(BRI I B3I B E 2 R T5 o p TR
FSRAM BT A )22 R 1 2228 Ap , W 7K I B 3 A~
B2 7 py T RoR Tl

p,.=p, +Ap (17)
Hfrap  SRAMIF BT AP E )R R T3 MPasp i
TR B AT 0 ~F- 34 L2 e g, MPa Ap Sy 32 7K R i
FEBE AT A -5 2 2508, MPa,,

A2 H =i H 3K 508
Qu =nJi(p -P, -p )L =f)B, +/B,]

(18)
(19)

(15)

(16)

Qinj = anwa(pi“j _PQ - pu\\s - Ap)

e (18) 20, (19) 3, (6) AUA (4) 2, BB nl 15 2]
SRR A - R ML T T

1- B
L= = ) eRrs [TS0Ee Y )

fon” RIPR]L[% +f“] +1,

(20)
$(20) 380, (9) AACA(18) 2, m] LAFFE Il FH H =
2kt

Q. =
1 +R
* A

(21)

AL

- ‘f;’v' ) B[)
B\V



14 FH 4, 2. 7K 3R A BT R R T R 48 145
4 Rt p JHJRFE ) 4 B P, MPa, MR &
A= n LI ~f)BA LB (o ~p,~p ~ 8 —p,)  EPIRREHHAR Y

22 (p.=p,=p —p ) I
» (22) 3 - 1>(f P mf/* -
1 J&d{ f]+¢ﬁ
0, = o (23)
B L+ R)(BR +c) ﬁ*ﬂmﬁ%%#ﬁﬂiﬁﬁﬁm%o
M)A R AL F5.16) SLAA (10) SO A TR MG R 12458
dQ, d(c - bR?) (24
dR " [(1+R)(bR+¢)]° ) 0 - nJ I,[ (1 -f)B, +f7B,]QgM—pQ—1@ -p)
d Lmax — 5
S AL A W P MR T T A [ Jeen M=% e ] )

7K B FH 5 B A e i ik A0k

1
R = u (25)
jR[PJL[(I _BJ:W>BO +f“]

M (16) 2, (25) KT AR - QT A IS 3h
JE 7 SRR 30 7 Lk S BT B T 1 )2
ZEMEAEAE S B K IR H A F 0 KR 8O A
AR A F B, T L5 2 0 B B i R TR A Ak
WA A AR S A @ kIt
JEBNE ST RIS E J3 K B B R TR
2 B BIFETE 5 75 05 4 BIA: 72 2% 4 B K R 2% 4%
SR B A 0, FE T2 5 00 B 0% K $8 0OR1 SR T
PR, A A S B 4 2 R ) R KO
BT R 25 A PR A P K R 2% A BT
IS R R G S Hmit s B4 B
K B LG A5 SR P W B T K R Wk FE B
Fe bl K R AR R R M R R AR R B S
HOA 5, H SR I 7 WA B K K R B
7|<tt KR JEM AR B 2R MO L I T T S AR

AR, DT 2 3 T 2% 04 A TR] B9 B, 4 3 7K
#éﬁztm%@wm,ﬁiﬁ@%?@yﬁ@ﬁfmﬁ%ﬁm&
SR S R 5 S B 9 5 3 g T

L2 XERHEEMSEERENREZSHITEAN
S

12,1 %K 3k WL 64 F 39 3o 2 R A 40 F) At

#(16) AR (T) AR Ty 4 BB 3
(IS

1 p W )[Rt [ ]
(1 -£)B,
\/RIPJL[BW +fw] + \/IT

p:

(26)

(28)

K Q. THHEABH PR (M2 ,m’/d,
i 7 S B e e P § iy

LI -FOB, £ B =p = =P WL

q1m:
(1 -£)B,
\/RIPJLI:B“ +f“] +«/IT
(29)
A FRIIFE I H ot (H2) ,m’/d,
Hﬁ(3)At@%£Eﬂ(;leﬂ§£Eﬂ(f4§§Tf§§ N9
(pinj_PQ - PY - Pwl.) RIPJL[% +fw]
it (1-/)B w
=t
(30)

A Ap  NEAI GBI K R 2E , MPa,,
Hi (4) 20, (28) ARl A3 H KR AR
n Ry 1 [(1-F) B+ [, B 1(p =p =P ~P )

Qinimax = ‘ 2
' (1 -f)B
(\/RIPJL[lB‘](‘w0 +f“] + \/Iw)

(31)
2 Qe A A F KR (M), m?/d 3
AKIEIE B H KRR A

]B(p—p PP)\/IPJL(lf)Bfw]

kaJ( -/.,)B, o]+

qinj max

(32)
Artreg, WTEKIRG I AR (B \m'/d,
1.2.2  HihKIFMILE T34 EE D T E R

H6(25) LA (20) 38, (10) SAFHLIEE A1 45 SRR
FKP A3



146 s KRR R

5536 &

Bw

\/RHJL[(I_]}_j,f“)B0 +f“] + /IT

(pi']j—pQ—Ap)/]T +(pm(+p7)\/RH,JL[ (1-£,)B, +fw]

p

(33)
DRt & BAE 7 22 A R
(p,, =P, —Ap-p -p) /I,
Ap = r (34)

0 \/RIPJL[U_]_L;M +fw] /.

B (25) AR (21) A5 A3 H R IR A
L[ -f)B+/B, ) (p ~p = Ap=p -p )

Lmax = 2

=

w

(35)
USRS BRI B H SRR
JL=f)B,+/,B(p =p =Bp =p =p I,

JRIP]L[W’ +f“] + /1,

(36)
i (3) AT A IS KR ZHTEAR

q Lmax —

(p,~p,~Ap =p -p) «/R.pJ.A[“_Bm +f.]

Ap =

JE 1 RS ER TR A S b B 1 7K S il R
VR A B TR R B K 38, X2 Uk, R A =0k T
RS KRLZMETHEHERENRESEOTEAN
Ko N T RIS AR T AR IR
B GEBH, K 2 FP 0 TR AR RR B 7K S0 A T
Jo it KR A A0
SawPo

© =T o, o, (40)
oS A B TR NG L p,, 3530 D i TS
KIS g/ cm’

Y (40) AT LA Y, SR FH v o 2 7% 7K %t
SRR IKIH B A B R e ) RS S0 , HuT B oK
1) 5% B 2 5 e LB 5 SR R K o8 B 2 LY
e PR 2%

2 SR

PR il o — DX VD (VT 4 ) — B 1—3 b ALl
PGt 2T 3783 26 2 100 x 10 7> pm® | P35 FLFLEE Sy
30. 0%, Hb A J5L I 5% B o 0. 924 g/em’, R AR B 2R 5K
10158, 2012 4% 12 A4y, Rym - JF -4k 53 0, H ™=
W2 120 m® 2545 57K 95. 6% , FEKHTFH % 36 11, H
TE/KEE 2 340 m', AR YRR T2 444 v] 60, R 3
H P WARECR 36 m’/(d - MPa) AP 5/ MR T
439. 6 MPa, Ryl B I i Hb Z## R h 16. 8 MPa, /K I

w 1 — B N N
JRWJL[(;W)“ AR WK B 80 m/ (d - MPa) , v Ak JF I JF G 1
: a7 53.4 MPa, FE7K BT H )2 18 F Dl 18. 1 MPa, FE7K
HIEEhE 14 29. 4 MPa,
4) 5, (28) A5 EHHFKEITHEAR Ul B g v o
1 (4) 3. (28) A H A 2 H K 2T E AR B KT B 13 AL R
Rl LLASSOB, 1B (pympy =80, =py) R ARt S R T BE, BT p =0, TR T
injmax 2
( JRWJLP LB ]+ L) PR T LA KRR 1.0 g/em’ K IRBLR
B, B 1.0, f(4) R, THEBTIE— XD B 13 i
(38) ZHIMEE 2012 4F 12 A R Fe ol 1,09, S M P-4 v ok
MK IR G 3 H K TR AR FERARDS . #i (40) XA R — X V> B 13 b4l
1-f)B T 2012 4F 12 oy Hb TAHA RS K23 95. 3%
ILB.(p —p —Ap—p —p (f)\/RIP]L[(“)_FfW] .20 @\ 1 & ‘a &) 6o
A e B, BT IR A BRI 0 M 2P ) 5 SR
- \/R ] [(1 -f.)B, +f] o I BT B b 2= O Z AR — DI B Ry R ) 22, B
"B, " Ap=1.3 MPa, FJ&, a3 H (25) X, (33) X—(39)
(39) LB XV B 13 B SRR RS S
Ak, (16) X, (25) X—(39) XEG IR B HEERIEK L,
K1 GEIFRENESESHITEER
Table 1 Calculation results of parameters of rational injection-production pressure system
AR amkr pmpdy  ooba amk  Ampkis R
BRI R oy P B R ey PR IS v
Jk 3/ MPa Ji22/MPa (m” - d™5) (m? - d) Fi22/MPa (m” - d™0) (m®-d1)
1.42 17.29 7.69 14 572. 41 278.92 5.41 15 906. 88 432.79




14

HIEEAE , 2. K33 & B R R R & 147

BHERENREM R REW, Y — XV B
1—3 Bh 4 e A BT A TR LG R 1. 42 (A 3R I
Bl 52 1, A BRI ECKH 37 B RIS 1 AN
KA B BEHE)Z R 1 AR K- 17,29 MPa B,
AHL SR W R N 14 5720 41 w'/d, He O R E
12 452. 41 m’/d, A FEFEK & 15 906. 88 m’/d, L1
HCFTIGVE 13 566. 88 m’/d, IR IR ESCR B2

3 4hip

1) KB FH 2 7 A B, 12 IR fE D
HE U T & K IR ST SR Im R 2h
b RE I G Bl KO R L 5 BRI AR K
A BEAR R RS A B A B K R 2E S
KR ARG TR S N RS RO TR AR T
PEHTFE AN T 33 2R s 73 R GE 8 J7 i, il T 4 %
TS L VAR e H R AR A PR T R S A B
WA o

2) JKER AR IR SR ) SRS B T B
JEE R R A3 JZ T 73 AR T 5 BRI R IR 1 &
SR R A, P 37 197 A ek 1o S )
REARHE K IR B s 1 R IR B s 086 BE T 7K
ISR H: BRI ) b J2= 0 e 25 50 , LA i iy )5 45
REGHERRTE . T B AR, R ER K A T
JREE SR Z ) B 5 5 R R R A — E R
M, AR Tk o R 25 52

3) i FREKG B B R E I RESHOT RS
AAEHE TS PP AN BCEAR T AT S 4505, NIz B 50k
A RAIE T B B A AR 3 e 2 A AT Ao il 22 1 g 4
ARG TG BRI RS HOHR, HES
HLSEHTATEE o R E 2, S5 IERBIEAM L, B07 ik
N A B B0 R 25 5 T A R Bt

2 % X W

(U] Ao, 2B, oG L. s OB TR 7 B 5 BT L M) 278 < Al
KR ,2002:302 -317.
Cai Rucheng,Li Yang,Sun Huanquan. Reservoir engineering method
and application[ M ]. Dongying ; University of petroleum press,2002
302 -317.

[2] Tong Xianzhang. A comparative study of the characteristics and sus-
ceptibility of pattern-type water-injection well networks from the view-
point of balanced waterfloods[ J]. SPE 10567 ,1982.

[3] W=, THE. mE KT EHAm I K [ T]. fimith
W54 ,1993,20(2) :47 -54.
Fang Lingyun, Wan Xinde. Enhanced water injection in the develop-
ment of a sandstone reservoir in its later high water-cut stage[ J]. Pe-
troleum Exploration and Development,1993,20(2) .47 -51.

(4] Fr5uf, 290k SRAEHE AT K BICRICRE BT (1], 47 ihith
W5 % ,1995,22(1) :52 -54.

(5]

(6]

[7]

(8]

[9]

[10]

[11]

[13]

[14]

Qi Yufeng,Li Yanbo. Effects of production-injector ratio on oil recov-
ery improvement[ J]. Petroleum Exploration and Development,1995,
22(1):52 -54.

B T, W SCR BRI K SR S BT 100 8 B R I R
A [ J]. A LT, 2005,26(5) 1562 - 564.

Jia Zili,Gao Wenjun,Zhao Xiaoping. Determination of reasonable well
spacing density and injection-to-production-well ratio in waterflooding
field[ J . Xinjiang Petroleum Geology,2005,26(5) ;562 —564.
EEWN, A BE SR, A5, IRAIE M A BLh K I B
[J]. f&¥&3% M/ ,2005,10(2) ;48 - 50.

Wang Jibin, Zhou Xisheng, Han Dejin, et al. Determination of reason-
able injection-production well number ratio in Daqing peripheral oil-
fields[ J]. Low Permeabilty Oil & Gas Field ,2005,10(2) :48 -50.
SR, M2 AR, A SLAE VRS 8 RO R 3R 50 W B BRI
(). RRA e BT 59T % ,2006,25(6) 243 - 46.

Zhang Wei,Mei Dong,Li min, et al. Research on injection-production
system adjustment technique in fractured and low permeable reser-
voirs[ J]. Petroleum Geology & Oilfield Development in Daqing,
2006,25(6) :43 —46.

AR R UK. A IRERIPEUL 54 BUE SRR KT 1
BIRE[T]. P AR ( A ARBIERR) ,2011,26(3) :59 —61.
Li Liuren, Yuan Shiyi, Hu Yongle. Determination of reasonable ratio
of injectors to producers and reasonable pressure maintenance level
[J]. Journal of Xi” an Shiyou University ( Natural Science Edition) ,
2011,26(3) :59 -61.

ARFEA,H R SC, R, A5 K IRFF & 1 & B K R8O
FLI. AR 5P & ,2011,38(2) 211 -214.

Zou Cunyou, Chang Yuwen, Wang Guohui, et al. Calculation on a rea-
sonable production-injection well ratio in waterflooding oilfields[ J].
Petroleum Exploration and Development,2011,38(2) ;211 —-214.
VPR 25 0, 55 1 i S S K O B e SR O 1
[J]. AR 24 4K,2012,34(11) :109 - 113.

Xu Jiafeng,Ni Xuefeng, Ning Bo,et al. A new method for calculating
the proportion of production and injection wells in offshore oilfield
[J]. Journal of Oil and Gas Technology,2012,34(11) ;109 - 113.
T, JTHHE. W K RS [ M. dbat AT
A H AL, 19980112 - 118.

Fang Lingyun, Wan Xinde. Dynamical analysis for sandstone reservoir
[ M]. Beijing: Petroleum Industry Press,1998:112 —118.
PR, A LR 1 FE A i AR R G RERCR [ T]. ArihiiR S
H % ,1998,25(5) :53 - 56.

Zhong Dekang, Li bohu. Adjustment effects of injection production
system in Chaoyanggou oil field[ J]. Petroleum Exploration and De-
velopment, 1998 ,25(5) :53 - 56.

F T2 o R IT R AR e [ M. e st frih Tl i
1996:84 - 94.

Wang Naiju. General reservoir development models in China[ M ].
Beijing: Petroleum Industry Press,1996:84 —94.

ZEANSR  RRARAL 2R AR AR RIS B ORI E R M i AR L[ T .
AR 5% ,2008 ,35(5) :606 -612.

Li Songquan , Cheng Linsong, Li Xiusheng, et al. Non — linear seepage
flow models of ultra — low permeability reservoirs[ J ]. Petroleum Ex-

ploration and Development,2008,35(5) :606 - 612.

(F#% 153 W)



14

G QSR | W AN 4 7w 32 RS 153

1999 ,4(1) .45 -48.

[14]  SRALAR, R SN ERIT H foe/ NG U fift 1 MRS 2 5 A
W5 [J]. "PAMiEYR 2011, (10) ;55 - 60.
Zhang Limao, Yang Fengbo. The break-even model study of the mini-
mum economic reserves size for overseas oil & gas exploration projects
[J]. Sino-Global Energy,2011,(10) :55 - 60.

[15] SRocls, E2 2, % & dc/N GO IR A Tl ot B A 42 0 o T 1
(0] REE AR 59 % ,2002, (1) :57 = 59.
Guo Yuanling, Wang Xuejun, Gao Lei. Method for petroleum geologic
reserve of minimum economic size [ J]. Petroleum Geology & Oilfield
Development in Daqing,2002, (1) :57 -59.

[16] ZEFE. BHRZTEN 5 0IF B 7 8 FHilh i s
KF& [1]. HBERAMZTT, 2003, (5) 34 - 35.
Li Yuxi. The relationship of trap economic evaluation and the average
single well production and oil field between the minimum size [ J].
International Petroleum Economics,2003,(5) :34 -35.

[17] SRBbk, SORSE. 2 5 1 A Bk 57 d /DN 28 U fiff 42 M AR T
(1], s BRI 2003, (2) .72 - 78.
Zhang Shulin, Huang Yaoqin. Least economic of reserves model based
on break even method [ J]. Geological Science and Technology Infor-

mation, 2003, (2) ;72 -78.

(8% 147 W)

[15]  fefs, @, XSE0, 5 RS B UR SR A6 RE [T ]. i)
W5 H%,2009,36(2) :232 -236.
Xiong Wei, Lei Qun, Liu Xiangui, et al. Pseudo threshold pressure
gradient to flow for low permeability reservoirs[ J]. Petroleum Explo-
ration and Development,2009,36(2) :232 -236.

[16] HHIEW], ToE, IREOH , 5. FHRE i AR eV i Bl
L] A 51 % ,2010,37(1) :94 - 98.
Yang Zhengming, Yu Rongze, Su Zhixin, et al. Numerical simulation
of the nonlinear flow in ultra-low permeability reservoirs [ J ].
Petroleum Exploration and Development,2010,37(1) :94 —98.

[17]  RFRFBCEBE. S 8er (M) JUa & S 807 A,
1993 :190 —-200.
Mathematical Teaching and Research Section of Tongji University.
Advanced mathematics[ M ]. Beijing: Higher Education Press, 1993
190 -200.

[18] &, Z5 i, 22 0], 4. MR /R b R RN =& R A H
SRAAGRIRBUSMEITEAN [T ], A 5 R b i, 2012,33(2)
307 -313.
Gong Qingshun, Shou Jianfeng, Jiang Zhongpeng, et al. Reservoir sen-
sitivity evaluation of the Triassic Baikouquan Formation in Wuerhe

oilfield, Junggar Basin [ J ]. Oil & Gas Geology, 2012, 33 (2).

[18]

[19]

[20]

[21]

[20]

[21]

TEHER , P07, FEMER . IR TP R bR R R [T ] R
FH b 1t T ,2005,24(5) :32 - 35.

Wang Yachun, Lu Shuangfang, Pang Xionggi. Oil and gas resources
economic evaluation index system [ J ]. Oil-gasfield Surface
Engineering,2005,24(5) :32 - 35.

VFUESE AT TR, FLT T, 55, T FIRA X IR S fif b 52 me [T ]
35 RAR S ,2012,33(4) 1646 —649.

Xu Jinjin,Ren Yulin, Fan Zheyuan, et al. Impacts of oil prices and
operation costs on proved reserves reporting[ J]. Oil & Gas Geology,
2012,33(4) :646 — 649.

TR AT VR, AR DR T CLES T H P Y
REHILT]. A7 KA, 2012,33(6) 1944 - 950.

Li Jiemei, Tan Xuequn,Xu Huaming, et al. Application of probabilis-
tic method in reserve calculation for the CLFS oilfield project[ J]. Oil
& Gas Geology,2012,33(6) :944 -950.

XUt , FH I, T, 45 MBI A 0 TR 3R B B R B
Bore bt B L) ] Ak 5 R AR R BT, 2013, 34 (4)
471 -474.

Liu Botao, Yin Hu, Wang Xinhai, et al. Material balance equation
with revised rock compressibility for shale gas reserve calculation

[J].0il & Gas Geology,2013 ,34(4) :471 —474.
(4 & %)

307 -313.

BRALAE:, UL ARAR AL, A5 RIS B0 i 2 K B 36 R0
HUELRF 7Y ——LASRIK 22 307 72 b o8 04 il FH A 4 20 58 8 il )22 o 6
[J]. A 5 KR, 2012,33(2) :321 - 328,

Liao Jijia, Tang Hongming, Zhu Xiaomin, et al. Water sensitivity ex-

periment and damage mechanism of sandstone reservoirs with ultra-
low permeability ;a case study of the eighth oil layer in the Yanchang
Formation of Xifeng oilfield, Ordos Basin[ J]. Oil & Gas Geology,
2012,33(2) :321 —328.

X, EARTE, B/NL, 55 25 BN 7 B 1 A1 18 3 il R
BB LY. Al 5 R ,2013,34 (1) 124 - 128.

Liu Feng, Wang Yuliang, Chen Xiaofan, et al. Analysis on oil well
productivity of low-permeability reservoirs with stress-sensitivity being
taken into considerations [ J]. Oil & Gas Geology, 2013,34 (1) .
124 -128.

BRAEET, BRACED. B E DX P B SR H L 5 BT R Lo (Y £l
REAL K R LT ] RIRA B 5T %, 1994 ,13(4) 137 - 41.
Qian Defu, Yin Daiyin. Mathematical model of determining reasonable
injection-production well ratio and injection-production ratio[ J . Pe-
troleum Geology & Oilfield Development in Daqing, 1994,13 (4) .
37 -41.

(%h# KRIEA)



