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Table 1. Basic parameters of oil resenvoir and fluid
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Table 2. Basic parameters of oil reservoir
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Table 3. Maximum producing pressure differences under different

hy, and Ky/ K 7 condition
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Fig. 1 Relation of cumulative oil output in different wellnets
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0.00 40.00 8G.00

well nets and ratio of water to oil in production

3 BIEFRX I IF R B

HER(2) 401, 7K P35 5% I 7= o TR % 3l
H, 2E5= R 2Z 4R/, AU 0.6 MPa., 7K &1
ERAMERZ AKCE 5 B IE R 5, 1T A2 3 s
FERMFE . REAE K IR S R, 8 & 3k
HIR/K, ERBIER A AT A= R e m&,
B AT A2 2 K RN K e ks 1R 1709538
RACA A TR 2K, B AR T K7 FH 72 B 4=
& . ABCTFRECURET .

AKFFEAE W (AL B N W S BRI R . K
S BB R EL 100 x 107 2 U, fREFAEE . AR
[0 BB R BT T 4 D EHATHHHFT .

T %1 BUEE 71538 RN K TBE R 50 O
Bl K./ Ku= 0.5;

U7 % 2: BUEE 71838 KON K TBE R 20 O
Bl K./ Ky= 0.2;

J % 3: BUEE 1538 RN K TBE RN 108,
Bl K,/Ky= 0.1;

J7 % 4 BUEE 1838 RN K TBE RN 108,
B K,/ Ky= 0.1, (HHE A —ZH K/ Kn= 0.05( #14
THERRFRKZ) .

K 3 Bz, 25 BAEA R 2 3 715358 R (1 44
TR TPHER MR SRR R . dE
50, T [ VBE S KT K SRR i ) 18 5
M BH 2, BB R RIAE T KPP IF R R /K T s i 3
P FE A2 TR /K B DR A 1 o AR . B IR



5% 3

PR S JE K e 14 2K T S O 217

BB AR BRI, K SERBH R A B 8] 72 AN B g /),
TS EL LK™ S A 1 3 B I = (K i
NS, S R K, i R AR B KA
FHARH 2%, MK B AR ™ BB .

160~

120

RE%/103 m3
8

k> Ky/Kn=0.5
_e_Kv/Kh:O_Z
¢ Ky/Kn=0.1
—A— Ky/Kh=0.05

i i i

i H i
2 000 3 000 4 000

& &l d
B3 AR [ 1235 200 SR T 5 e
Fig. 3  Effect of different vertical permeability

i
0 1000

on cumulative oil output
4 R T AR TE RBIER, BRKY
FERMZ AR SRR . ISR R R BERK R, H
J2 [ 3 [ 5 32 A 1Y IIRE 23 K P2 g Rk &,
T B T RIS, L DR i A ol R £ 2R 3

800

:

~O— KvKp=0.5
—O— Ky/Kp=0.2
~#— Kv/Kn=0.1
A Ky/Kh=0.05

RE™K&/103m3
o
g

200

120 160

%0
B /103 m3
Bl 4 ANIF)ZE 6338 50 BB A 7 K R
Fig. 4 Effect of different vertical permeability

on cumulative oil and water outputs

J& o AT TR TS 7K ek [ V2 3% 00 T R R Y
AR W2, TRV TT A R s s X 2 7] 75
FERRARH LN .

W R 7 VR R EE, $RAF BL N AR A
W AR WIANAR > I B AU B RE K/ K B8
KM/ B BEARAG W] &5 Bl K/ Ky FHE R, B
K EEAN WIS K, TR A AW s 24K ) K,

K BUEAR Y, Bl K/ Ky = 1.0 B, 8 FF R0 28
T EE LE AT I 0 12 5 % 4 A 0 0 L R b R B
SR REHAE AR R AR IE I E A .
300, RS = B S AR, DR 40 v R AE = 3 7K
BB =i

4 AR AKTIEIFR MW

ISP AL 7= ( B3 B 46 K H 3 ) X I
R IR G 7K K HH PR R e 2 SRR R 5 ), —
B2 R TR S8 1 AR i, A B Ui R IR vl A
FEIEACHERE, 34 0T /K BRUK W &, A R A E
FERA M TC K R & . ALY B S5
FIBE R SEAS [ A BT 31X 7 T IR 9K
4.1 WS

ASCAEFRT N Mg g5 3, ik 5 pioR, B
AR A T R, G R IR LI (1) i A SEBm i 3
THURE 5 MR AR 1 s S ) A

7
q=9q/(AV.) (5)
100
a MCT10 (60 mPa-s)

80 | o EEIHLI 30 (210 mPa-s)
o = B EPLI 40 (360 mPa-s)
§ ® MCT30 (200 mPa-s)
% 60r
=
o

40 o

20

o 2 ¥ s g 10 1z 4
EEUOR %
K5 WK I (T8 7K SR R B TG TRT R AL Y 5K R
Fig.5 Relationship between anhydrous recovery degree and di-

mensionless flow velocity as water coming out

PAAAR AN KK R IR I AR R . BT
ARG, 7K B T e PR SR A0 5 I R T 1 348 o i B
% . AENEHEZR AR A 38T LUE H, W 5253
4%, AETCRNR I/ T 3~ 5 [T Py, B AE 52 B i
FHHIF= RN T 3~ 5 5 IR = &, wh IR
FC ™ AT LASR i TG 7K AR it 5 H 22 G BRI K
5~ 7RG, BEERRMIFMTRERT S 27
FEIZIF G 5= &, IR =32 5 e K R
IR BEAR /D, FE A LG AT . oK
R= (39. 69¢ %+ 83.264¢ + 50. 872)"°- 6. 34

- 6.332 (6)

*  Jiang Q, Butle R M. /K FH /K HERHR IS 5 BB . B =%
2%1% H JCPT, 1998



218 AW KRR A R

021 %

PRI S 38 52 X (1) AT %0, 243 RS BE LU AH 55
BT I, S i I Il S e e 55 K, W)
R(5) T ¢ ETERBEETE. MBS THK
IR FERE 9 80 6. 24 yth 7KCRY B EU A 4% B 230 )
AN W TR B AT, S9AE IR PR .
4.2 FEB

AT S B | BT, 8 B KR IK
0,= 200 m*/ d. ¥+ F HIATHL = 3t 6 AN 7 4. Wt
T =5 T K BRI H B R L BB HER
R

J5 % 1: BL” Qo= 20 m*/ d;

7% 2: i7" Qo= 35 m’/ d;

7% 3 W Qo= 50 m/ d;

J5 %R 4 BLP” Qo= 100 m/ d;

JI% 5 WL Qo= 200 m*/ d;

J5 % 6: L™ Qo= 300 m’/d.

B 6 B T AN [FI QI FC 72 6F B, 1) A= 1 BB
WEARL ZRME . ABUERI S 5ok E,
B AL 2 R TE K BRI 2R R 4 B

140

120 R L] Ll Lo ] —
.
* 0

20

20 35 50 100 200 300
P /md-d-1

K6 ™5 R2B MoK R
Fig. 6 Relationship between primary allocation and cumula-

tive oil output

BF=s . A4S AP, FERIEC= /N 50 m™/ d
AOVE TR A, BT ™, AR T3 s oK BB
Al 28 FAURAMN A, Ut WAL % T A K 2
HRI, AT ASE f R R A EAV A= KT 50 m/ d
FRITE A, SEINATEC 0 oK R i M R 2 2
A W SR R FEAR /N B AR A Y R . A
ARSI 3 BTG 7K 2R AR i 8 A i ¢ R AR il
ORI RS . e T SN BB R 45 R 5 5L
SERBAAIREF ) — 3k . BT HES R A I T
RIS P 1 7= B ARAIE, RZI7E 20 m¥/ d.

LRE W) BRI A BB AL I ST R T %, 7K
I TF SRR, ATHC 7 3 TG 7K R HE R M e 2%
KR FE 73 PIAS B B, FERT RS AR AR I, 4
=L i 5 7= 5 1) 3~ 5 F5HIE N, AT

AR T IE KR H R BE M SRR I3 e A I
(KIATBE AR =, AIBC ™ K T I AP 2 5~ 7 1%
(KIVE Bl P, 30T BC 7 36 JE KR H R R 28 Kl
RILAR LA

5 ANIRJIREZK e X TT KA 5

5.1 i TR

B R 7T 28 1. 7P K Bz il itk
T B AR, BV IK 3 83, X Te K BAR =1
EMEARHREERWE R, LK B EK
E R SRR EERNE (B 7). K+
() 7K T B AE 3 AP 1 A7 B X B 7K R 3k 114 T8 AT K
FEIMERK R R R CEZE, 79 Zo AT
R GBE K R . B T 7K1 HE R 22 B 1 3 S 3%
B 5 KSEHIKEBE KB oK Bk N B
IS TF EEZ T ) OQ R, W] Lok 4 i i B 3R, fE K
A BAC R — e IS LT, 18 KB ) K
B AR TR m R K KB I B8R . fERTB
FRIAH 8 7K 2 B /N T 0. 75 ITE LY, 42 gk
o SO e B B R AR B 8 7E KT 0.75 1Y
W, SR RURARSS . 7K B B AR 7K i A K
T 0.75 e P, RIS T B B 78 v e 0 v AL
R AT Be g NS T L, ST AN MR 0.3 .

102

—_ KFH
—— EH}
10 FTop=2x10-3
oy
B
= 1
»
®
=
= \
10-1 \
l
|
16-2 Iz

10-2 10‘ ! 1 1‘0 102
EERAF W HERE2Y® Lp. T

B 7 KEI 5 R % R

Fig.7 Conformance efficiency of both horizental and vertical wells
5.2 HUEMPIEET

BT 4 NAFEK EEE, B 4 A5 &t
AT X LIS .

(1) J7E 1: /K BkE/K = 24 27 m( BRI K
S A R, 8K R R 90 @7 B H =
90 &4

(2) & 2: BEKEE N 21 m, BEK S &2
JS R 70, BI H 4= 70 0%



5% 3

PR S JE K e 14 2K T S O 219

(3) % 3: WK E LA 15 m, BEK & A2
JEEE 50 B H 4= 50 @74

(4) 7% 4 BEKE AN 9 m, BEKE R L MZE
JEREE 300 Bl Hy= 308,

I 8 R T AR i 7K v B 1 vl FH 1K) B AR =
R SRR o 80K ACE B 8K &
EHF T BB mERR S . JREHE A, —
JERAKIKB M, EERIFRAEERARK ZAE
IR B RIS K B B B KAR R A B AR 170 0
i, RER LN e 2, IR AT B S EAF TR
S, KA B R T 70 2 5, RE Rt
AN & R B &, BUE R B A e —

K B34
160
120F —— Hy=90%
—f— Hy=20%
B - Hy=%0%
2 —&— Hy =30%
"
2 8
£
B
*
40_
0 i 1 1 1 L L L ]
0 1000 2 000 3000 4000

B /d
8 /K ey XS SR i H) S

Fig. 8 Effect of water preventing height on cumulative oil output

B 9 S HIAN R REK 2, st RARAE K B
HEBMERR . BN, K3 R B
VR, B IR v B TR RK P . 2
AR v B /N T 70 O BE ik K ST ) I, 18 e
IR LIS 7 7K R A R B A T KR 0 e B KT
70 02 J&, TG DGREK R BEXT PR KR I R AR (E 4y
55, BRI . WOKFH KB ARNS BEK =
FE R KT 70 OH/NT 90 G BER/K S i)

MECAE BTN &5 TR 7K P S 1 i S 3803 B ROk
A, HAMRL 30 . 3 hnsEK s BEA R T
e B B A R AR & R iR s Hak 2
[FIFE R AR B, SRR 7K Bl 3K ven 88 hnim
FEAIRs ZKF KT B IR 7K v B A il 2= i 7K 7
iy 70 8% 90 @z il .

6 4%t

(1) R H I R KA + 85, —H

AP B AT E B, i T 3 D EHFRIT

10.00 |-

g 30:1:4

~A— Hi=30%
-0 Ha = 50%
—a— Ha = 70%
-8 Hi-90%

0.00 ‘ 40.I(X) I SOI.OO . 120..(1) l 160|4w ' 200'.00
RE™8R/109 m?

9 ANIRVIBEZK reg X SRR I AN 7 K R 5

Fig. 9  Effect of different water- preventing heights

on cumulative oil and water outputs

(2) VPO AT A B TR K e, 2 A A T
JER/KFHERE, L M N2 BRI R 2R
WEEH . AT TT RS ST B M AT AE B B VERR =
M, LAV R K HETE

(3) ZKF I TF A TR 7K s 1 T 5 7 AR, A
AR ES SRR SEI0 I 70 3R W Il 57 = AE 20~ 30
m’/ d . WFFCR A, BEAIEC S (K138 0o 7K R Hi R BE AN
e 2 RMUR A 25 BEAIR, ABAN R AT 7 % e 7R
PR AR ZR WO 5% R BE AN R . 44 T 7 A
ANTIlE TR R 3~ 5 AF I, BERARPTEC A A T4
O CR R P e 2R, IR i B3
WIBC e KT 5~ 7 il 5 &I, HIE ™ 1) &
NS TETK R H AR A B RO R AN K

(4) TS B7KF B /K e A R T35
TEIK, TG KCR AR B, H I K e s
LT, TKA-FH K- B AF X ey B A AE i 22 Rt 7K 5
T 70 0~ 90 Gz 1l .

Figt: B R A A w RIS B s TR

Jiliors ZR AR AR S5 AR B4R AN B .
Z % X W

1 Smith C R, Tracy G W, Farrar R L. S TFRE[M]. B 1L, /1
MR . bRt ok Tk MRtk 1996
( FHEEE 231 W)



5% 3 A Fh DA A S IR B IR B bRk 231

ARG, AR E R TR N S . 5
TR OUE P ELIR B, AR P & A R SC R, AT
et HEIRAT A, HERDSGRAR . ZRIX BT RO R R
T PR R B, TR b 5 2% A A9 AN [ i R A 23
B, A BB B EARRCR . PSP HIX RS =R
FAARs i3, 12> 7 6 MBI (K 6): a A TR, 3L
TR LA ECAA A b AR, R T
HE A M ¢ BT AL AR SRR d b
XRRI, WIS Z B f A e S TR, iU
R B A £ o MR, YR K=

BH] . TEULH A2 E 0 BUR R 1 A T e
IR, ARG R . BACRYE M=K
ZrE K AR =TS, 2 B0hIEE R T B
B, M EFREN ST, 2R3 TR E
ML AR R HARIEBEIAE RIX .
4.3 BIHER BB

Zx BTk, b R iR X T PR B AR & B
PRIEBERIJT A AN (D) B mE B R S i
T E) (IR IE AR . (2) BB IE K 5
P R R BEORT B A .

SELECTING EXPLORATION TARGETS ACCORDING AS
OIL-PROVIDING CONDITION IN JIZHONG REGION
Li Bo' Wang Zhisheng®  Li Jie'
(1. Institute f Peiroleum Exploration and Development, North China oilfield Branch, Rengiu, Hebei;
2. The Second Oil Recovery Factory, North China oilfield Branch, Renqiu, Hebet )

Liang Xingru] Huang Hairong]

Abstract: There are two kinds of oil supply ways in the Tertiary clastic rock oil reservoirs in Jizhong Region: one is
fractured surface supply oil; the other is bedded permeable layer supply oil. Oil diverting faults did not only control trap
formation and reservoir distribution, but also controlled the migration paths. The bedded permeable layer supply oil is
controlled by structural hights, the migration paths are usually the counter lines of vertical structures, and oil migrates
towards the height of noze structure along the noze bridg. The traps along oil and gas migration paths are favourable for
hydrocarbon pool formation. It thus suggested that the middle and the lower parts close to oil diverting fault and the

bridge of the noze structure are most favourable for future rolling exploration.

Key Words: Jizhong Region; oil providing condition; complex block; rolling exploration; oil diverting fault; nose zone

(5 219 W)
DEVELOPING BOTTOM WATER POOLS
WITH HORIZONTAL WELL

Chen Zhihai
( The Planming Institute  CNSPC, Bejing )
Abstract: Taking a water bottom reservoir in Tarim Basin as an example, the results of developing the reservoir with
horizontal well and vertical well are compared and studied in this paper. The results prove that horizontal well develop-
ment is superior to the vertical well development. Then the mode of developing the reservoir with horizontal well accord-
ing to reservoir engineering, physical test and reservoir numeric simulation were studied. A new method of calculating
critical production and critical bettom flowing is proposed. It is suggested that, in developing water bottom reservoir with
horizontal well, one should pay attention to the effect of horizontal and vertical permeability, and that different primary

allocations may have different effects on developing results. The horizontal section of the horizontal well should be limit-

ed within 70 @/~ 90 G/of the relative thickness of oil layer.

Key words: horizontal well; vertical well; bottom water pool; developing way; critical production
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