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[ Abstract] China’s tight oil reservoirs have distinctive characteristics, including thin interbedded layers with alternate distribution in
the longitudinal direction and strong reservoir heterogeneity. In order to maximize productivity and economic benefits, a development
approach was commonly employed, involving a well network with layered fracturing for the simultaneous development of multiple layers.
However, existing productivity models for fractured directional wells are only applicable to single-layer development and do not consider
inter-layer interference, making them unsuitable for predicting well productivity of multi-layer development. In order to improve the ac-
curacy of productivity prediction, the flow field nearby the fractured directional well is divided into the main fracture region, the stimu-
lated reservoir volume region, and the un-stimulated reservoir volume region. Considering the effects of flow patterns in different regions
and stress sensitivity, and introducing a disturbance coefficient, a non-steady-state productivity prediction model for multi-layer frac-
tured directional well in tight oil reservoirs was established. After validating the model accuracy, the influence of fracture half-length,
fracture conductivity, threshold pressure gradient, siress sensitivity and reservoir heterogeneity on the productivity of fractured direc-
tional well was further investigated. The results indicate that the threshold pressure gradient, stress sensitivity and longitudinal hetero-
geneity significantly affect the productivity of fractured directional well. The larger the threshold pressure gradient, and the more signifi-
cant the stress sensitivity and longitudinal heterogeneity, the lower the productivity of fractured directional wells. With the gradual in-
crease in fracture half-length, fracture conductivity, and matrix permeability, the productivity of fractured directional wells increases,

but each factor has its optimal range. The ranking of factors affecting productivity is as follows : matrix permeability, fracture conductiv-
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ity, fracture half-length, threshold pressure gradient, longitudinal heterogeneity, stress sensitivity.

[ Keywords |

e 0% A R T T R oA E LR TR
A Sl rELr, BA —E BRI 1. (HH A m
WHREZHRE hZEEK Yo 2R
K, KRG SHEUAAROT &, B S Rk H—
BN ERERZ)ZG R &I 8
AT 55 T R ) 22 i T AL R AR | 4 v 2R
REST, RSB R IR A R sh T TR
FRFIEE I R T 30% i I e, A A G SR 2
ARG R SRS P Re 0, (H s 24 ) I T
22 )22 Z MR S B O 2 1 ) B0 il e e
HAR, W IHAXT T A B o I
WA SR, B T IR BRE B8 KA 7 X i
FEHLR T e A8 25 R 3R T2 T e R URHSE . Roe-
mershauser 22 Cinco'™ 23 B985 T 4} B 09 52
A AERAAS T BE ; Vandervlis 5 X6 A5 200 £ 2 42 ik
1T TEIE #5912 50 1 AR 0 1% 77 fiE 22 X5 Khattab
U Gl FH X Em B s R R 2R
Ti) B4 7 1o R AT T B9 5 4 o R AR ST
T 2% I8 3N R ) BR E RG24 &R 1 R RE
AT IREEE ST E IR AR R T
) HE AR LA 3 B T B B 3l 24 7 RE 2 =X 1 b
VAUV LTI IR i 2R ST T H AN R E R L
T B BE Oy ik 2R AR B X D
T, N T M 2R A R AR AT RER AL,

(ENEE: NN R 3 S D [ i S = =0 i /N0
AT R ERL 2 M, AR % IR Z B T4, A S T2 2
AR IR = Re T, 125 & T2 TR
W2 2GR Re TN Oy i v, T M R i
RIS B e vy, AL S B Iy R g R e Sk A B 5 i
TRAB WIS LR R AR IR etk &R T
BB WA, NG A S i AR S Briat gl R, &
X 33K — [ | B2 e 30 %85 Tl K 3 IX 3898 U R AE, AR
I BRI R 2R 1) ] ] DI AN ) 3t sh 2 2
B# 200554 3 MBI IX I, F24E X R 20 X
FNET AR 0 X, T A & e 284 el IS 1 T o
At TRl 25 RS Bl TR g A J3 R0 L T SRRSO, AF
BUARSEBRI S AL, T3 A, TE B2 B0 I T %L
E RS RE TN A () e mhy I, 51 AL BT sh A&
TR S T 90 R B &, T B0 e R
2R G RS  Re AR ARk 2 2
EE Ny A= (51 7/ 1 PO T 2 oo =R R o S
Ja RIS HEE TR BRI
N 77 BURR AR DR FONT s 2 1) I 7™ R (R 5% T, Ay L Hy
B BRTT ¢ 08 B it — e BRI LA

tight oil; fractured directional well; productivity prediction; disturbance coefficient; non-steady state; sensitive factor

1 FEREEH=RETNEE

JERLE MR EEWE 1R, SRS LT
s A5,

(1) JeHA Sk BAR AT 4

() MBI AR JBEN H

() E— 2 R L X S W3 X PR I 4%, 75 )2
RUHEPR o FIEEB B R K MG, DS ZER
4 S 2R H AR

(4) 45 2ol X B K B 5% 2 2488 K B A 4%,
G 26,

(5) B2 « WO LB 20 «, ,y BT 4L
Ry, .

(6) BHZKFEFIER AL RIEEE b ME YIS
BAMHZEBER K ABRE ¢ ZZEESREC A
A, BRI AR B o TR p AHIR), #0257 p, AH
[F), BRI AL MG SR IR G, (G, A (],

(7)WL Bl Ry eI A S8k, P 24 4% T
.

(8) HE ot AR WLt X 7% JE T 30 R 7 4 BE 1) 5 )
7 5 455 X T 24 i s (X 2206 i 3 o ks B G 52
M), 34375 L& 7 SRR AR 52 )

fBis o 2t R MGE I, Y il — 4 8%
R KR A A 5 B EUR G 2 D v S8 Ty
EE1 K e 24 5 1) BRI A R B 4 3 AN X
B KR AR X | R A S 4% 3 o 20 8 1Y
JE S X AR I A X i 2 B,

8 FRAEIX | e 0 DX A s XA
Ay XIB AL, 1 e S T 2 O T 2

2r,
<>

Ko G/

wy MR REEEAEK ;b W BRI K, g, | C
SERINES j IRGAIRA SRS E R LR Sk A A RAL 1,
T
E1 EREMHREE

Fig. 1 Schematic of fractured directional well
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