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Productivity of the imitation horizontal well pattern in
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Abstract ; Imitation horizontal wells can significantly enlarge single well drainage area and increase controlled reserves,
thus effectively develop low-abundance and ultra-low permeability reservoirs. In order to accurately and rapidly predict
steady-state productivity of various imitation horizontal well patterns, deliverability prediction models with start-up pres-
sure being taken into consideration were established for different imitation horizontal well patterns by using stream tube
flow line integral method based on seepage flow characteristics of imitation horizontal wells. Comparison of the modeling
results with actual production shows that the models are accurate in productivity prediction with an error less than 8. 04 %
only. The models also show that staggered well pattern is better than cross well pattern in terms of steady-state productivi-
ty and sweep area when the lengths of the imitation horizontal well are the same. The latter is also more sensitive to well
length than the former. The study may help theoretically guiding the application of imitation horizontal wells in ultra-low
permeability reservoirs.
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Fig. 1

Streamline distributions of imitation horizontal , vertical and horizontal wells
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Fig. 2 Sketch map of the flooding unit



% 3 1]

RO A ARBIE MRS K H TR M) fE 441

A S, N N =
@iEAwmmmmmﬁﬁﬁﬂ%xmﬁwr

P >2Ar, LA

Kh b p - AL(sing + sin,B)]
g = f“o L . " sin(a + B) da
0 2[111 Lsing . o, .Lsina ]
resin(a +B)  B. rsin(a +B)
(6)

F TR B 6 B AT AE , 7R IR IS a2 TG >R e
Ze—E M}, JFARREASIE M BASCARRESH T, #5180k B AR
A RE BN HT B B R TE K I AR 7 S 1 5K T A B2
a,, BI(6) BRI eSS T 0 Y o BUEL, o 9 7]
A R BNy e KA BE W o = minf e, , e, | o

1.2 SZEHPR 7K A M= Rk

WCERIF R 174 it sion (B 3) Ko 3
NI R FEAR S PR R 0 5 S PR R A
— 2, IRIETH R A5 R A5 B

Horp T I I IXP=REA Bl R M 2 8 B, ml R
B ER AN R 4

1) T X5
kh Ad, (sina + sinB)
0] o pi _pw - . ]
g = f M sin(a + 8) da
! 0 d,sin8 o, d,sina
2[1117 + —In 7]
resin(a +B)  Bn rsin(a +B)
(7)
2) MK
kh Ad, (sina + sinB)
) o pi _p\\ - . ]
_ J o sin(a + 8) da
12 0 d,sinB a, d,sina
2[1117 + In 7]
rsin(a +B8) B, r.sin(a+8)
(8)

Horbr oy 00 7 HE AT 50U B 1 AL T BB 5K T 1Y e K
pii)i-

a, = min{B,,a, | (9)
min|{B,,a,, | (10)

3) MX =&
B ACE I BE L, 5 057K PRI BE L, 47
FELLF KA
L, =mL (m#1) (11)
FIH =AM R, T LIS
d, = Jd + (1 —=m)’L> =2d,(1 = m)Lsina, (12)
A (E A O A R A (1B 4)
A(g) = d%AL + (1 - di)mAL (13)
R (4) AT A 7

~

A A L, r E

K3 SHAHERIEM 174 R HoT
Fig. 3 Sketch map of 1/4 flooding unit of the cross well pattern
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Fig. 6 Correlative production curves of two well patterns
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Tab.1 Comparison of model prediction and actual data
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m m MPa (t=d™) (t-d™h)
1 ALhE 205 150 300 21 10.9 11.6 6.42
H2 it 160 150 300 20 9.5 10.2 7.37
#3 i 225 200 300 20 12.8 13.8 7. 81
I 4 i 150 200 300 21 11.2 12.1 8. 04
#5 25 200 200 280 20 13.4 12.8 4.48
Jte TEXT 150 200 380 22 14.5 15.4 6.21
H7 TEXT 115 100 400 23 13.2 13.6 3.03
I8 TEXT 200 180 380 22 15.2 16.0 5.26
#9 R 160 150 240 19 9.7 9.2 5.15
I 10 25 200 140 300 18 8.7 8.9 2.30
¥ 11 IEXF 120 140 300 18 9.8 10.3 5.10
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