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Abstract ; Almost all the quality gas reserves of Daniudi gas field have been produced. The remaining gas reserves are low
in quality,thus cannot be developed efficiently with vertical wells. Considering the strong heterogeneity , limited sizes of
effective sandbodies ,low reserves abundance and low single well production rate of the tight sandstone layers, horizontal
wells are preferred for the development of the remaining gas reserves. Cluster horizontal well group plays a key role in the
practical production. Numerical simulation and dynamic evaluation are integrated to evaluate the exploitation performance
of Daniudi gas field with different patterns of cluster horizontal well groups by comparing the pressure drawdown rate and
gas production per pressure drop unit. The results demonstrate that the angle between the laterals and maximum principal
stress should be larger than 60 degrees,and the minimum distance between these wells should be greater than 500 meter
when using horizontal wells cluster group as the development strategy. These understandings will provide a useful refer-
ence for the exploitation of similar tight marginal gas fields in Ordos Basin and other basins.
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Fig. 1  Sketch map showing numerical simulation scheme for

six-lateral cluster horizontal well group in Daniudi gas field
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Table 1 Statistic of numerical simulation of six-lateral cluster horizontal well group in Daniudi gas field

Far=Hk TR IR (15 48)
LEIVES a1/ A -
FiRA/(10° m?) KR % FiRA/(10° m?) R %
90° 30 1.276 17.4 2.741 37.3
60° (HHTR T & HiAL) 20 0. 865 11.8 2.487 33.9
60° (AROMA P 42) 19 0.818 11.1 2.189 29.8
75° (KATRIT & HAL) 10 0.365 5.0 2.200 29.9
75° (B 10 0. 365 5.0 1. 855 25.3




258 135

KR M BT 537 %

2 KV FHATFERR T

KT A RT3 S HER | PR s 3 R 222 1 T
3 AN BE, G X HE K S 48 T [ B o i 4 A B
7 R = R PN AP H I A OR

2.1 HAFHEB RAKYR

P AIFEH AN H A H A B RBOR  BoRCR S
2012 4F 2013 4E=HE 40 Y, B DPHS - 72 Hh44 40, H
AT I A RO W 47 T 2012 4F 2013 4F 7 g
R (R 2) .

2.2 FRBEEM
DP43 341

DP43 JH20 Ry ] )2 75 H X AKE - A 4, A 72 2
fii H1 - 1,40 2a. #1F 2015 4E 7 HJiK,DP43 FH41F

YR 4. 5 MPa, BAJEF3 H 75 0. 60 x 10* m”, F1
H=3e 1,36 m?*, R4l Byt 7 510. 36 x 10* m’

o

2.2.1

®2 KFHSEMEHFAA

DP43 JRZ1A1 2012 4F HI U2 @R 8 A1 R R
By S S o o I o I N R P R Y £ 1
W], DP43 I 2 7645 B B i [ 38 R KT 2012 45 HI
SRR, B8 e R B B i L TR R A /N T
2012 4F HI 27 @I ™ < (181 3) .

2.2.2 DPHT -38 #2

DPHT - 38 -4 Ry [ml 2 WU H- KA, B = 2
ff HI = 1( & 2b) . 1k 2015 457 HJE,DPHT —38 J:41
BAFEEIHIE 4. 5 MPa, BFF85 H 751,73 x10° m?,
SEHTH PR 126 m® R4 Bt 10 444,67 x 10° m,

DPHT - 38 J:-4 f1 2012 4F H1 S J27= 8 4418 |
RSP AT R, H— 1k
FEERHE I, DPH — 38 141 A 7= -7 45 o B ) R e 5k
FRT 2012 4 HI K2 @ H(E 4) .

K I —ARXT B A3 AT T 9%, 434 oAt D - 2K P
A MTFERR (F3) o X Z5 B3R, Bk DPT - 27
RSN, Hfth 7S H XTI U204 45 B B 1) e
BT 2012 4F 2013 4F 77 fig gl i 7K 1 - He B ik
o — 7 AR TSI BN TR SOKE IR

FXKFHEE K KFE T HHE

Table 2 Statistics of drilling and gas test of four-lateral and six-lateral cluster horizontal well group in Daniudi gas field

Jeogl ST B bt W WoRibY  BRE THAeR fkeR AT R

B K/m K/m B % K/m  EEHSL/ % EHRE/% BRI/ % (10* m* - d7")
DPT -27 41 1198 1088.5 90. 55 696. 75 57.98 17.75 70. 48 18. 296
DPHT -38 341 965 932.0 96. 67 511.63 52.89 17.20 86. 81 21.483
DPHS - 72 41 1200 1070.0 89.17 667. 25 55. 60 21.83 56.53 4. 466
DP43 -4 991 974.7 98. 35 456. 50 45.98 27.30 69. 59 12.938
2013 4EP= gtk It 1145 1050.5 91.09 547. 50 47. 69 19.22 9.470
2012 4AEP= g gk 1170 1101.0 93.78 581. 10 52.70 16. 54 9.570
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Fig. 2 Cluster horizontal well group schematic diagram of Daniudi gas field
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Fig. 3 Normalized curves of DP43 cluster wells(a) and 2012 H, reservoirs of production wells(b) of Daniudi gas field
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Fig. 4 Normalized curves of DPHT-38 cluster wells(a) and 2012 H, reservoirs of production wells(b) of Daniudi gas field
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Table 3 Comparison of normalized results of four-lateral & six-lateral cluster horizontal well groups with
production wells completed in 2012 and 2013 in Daniudi gas field
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JIL
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km? 4 (10*m* - (MPa- (10*m®- (10°m®- [ (MPa- (10*m®- (10*m®- t  (MPa- (10*m’ -
d") d')y Mpa') d7Y d-')y  MpaT') d7hH) d')y  MPa')
DP J-4 1.02  12.938 3.94 1.560 0.1761 17.61 2.68 1.94 0.0225 157.97 1.22 2.09 0.0047 269.63
DPT -27 J}-4H 1.31 18.296 5.54 1.110 0.0932 58.32 5.64 0.89 0.0232 210.82 5.43 0.46 0.0064 672.41
DPHT -38 J-4H 1.16  21.483 6.22 0.765 0.1896 33.58 5.17 0.70 0.0277 164.34 2.93 0.84 0.0082 419.74
DPHS -72 }-41 1.21 4. 466 1.91 4.670 0.1823 8.79 1.28 9.39 0.0124 56.98 0.85 9.52 0.0033 143.12
2012 4EF=Re i 9.570 3.28 1.680 0.1216 28.44 3.31 1.63 0.0204 159.70 2.42 1.23 0.0045 435.12
2013 4 rP=RE Rt 9.470 2.94 1.970 0.0912 33.97 3.04 2.00 0.0228 131.16 2.59 1.25 0.0042 450.54
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