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Initial productivity forecasting method for fault-controlled fractured-vuggy reservoirs in

Fuman area of Tarim Basin
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Abstract: The productivity forecasting of fractured-vuggy carbonate reservoirs in the Fuman area of the Tarim Basin is often qualitative ,
and the productivity equations are less operable. By analyzing the relationship between production and bottomhole pressure for the
fractured wells with a stable flow, it is found that the main factors affecting the productivity of each well are production pressure
difference and fracture development degree. Based on drilling break and mud loss in the target layers during drilling, the testing wells
in the Fuman area were classified into three categories. The relationships between production pressure difference and daily oil/gas
production for the three categories of wells were statistically analyzed. Finally, a productivity forecasting method for fault-controlled
fractured-vuggy reservoirs in the Fuman area was developed. Using this method, the production of seven wells in the Fuman area was
forecasted. It is indicated that the production error of five wells after testing was within 15%, with a coincidence rate of 71. 43%. The
simple and reliable method can be widely applied in the Fuman area of the Tarim Basin.

Keywords: Fuman area; fault-controlled fractured-vuggy reservoir; testing well; formation pressure; bottomhole flowing pressure;

production pressure difference; productivity forecasting method; field application
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Table 1 Statistical table for mud density and measured formation pressure coefficient of target layers in Ordovician
carbonate reservoir of test wells in Fuman area

B s Wz W2 Je3 L E A . Tek HZE MR Jesk H:%ﬁﬂlﬂﬁ A eIk @ifﬂﬂ’ﬂ
= W JEJ1/ e 2T = 2 S 5 4 LR IIIE e SRR FIVIEY (e
MPa EX A eAEl MPa 2%fH/MPa FEIE/ MPa
M1 1.20 89. 51 1.214 2 -0.0142 MS503-H1 1. 15 88.704 1.1702 -0.020 2
M1-H1 1.19 88.32 1.204 7 -0.014 7 M505 1.19 90.540 1.1855 0.004 5
MS3 1.18 89.76 1.212 8 -0.0328 M72 1.16 90.838 1.1926 -0.028 3
MS3-H6 1. 14 84.82 1.149 1 -0.009 1 F3-H2 1.13 87.40 1.199 3 -0.069 3
MS5-H2 1.22 88.53 1.183 1 0.036 9 F302-H8 1.15 90. 30 1.199 4 -0.049 4 H -0.026 5
MS5-H6 1.19 89. 48 1.1915 -0.001 5 F302-H16 1.18 92.11 1.202 5 -0.022 5
MS5-HS8 1. 19 91.10 1.215 4 -0.0254 F303-H1 1.15 81.13 1.176 4 -0.026 4
M501H 1.17 89.95 1.2032  -0.033 2 F303-H7 1. 14 81.16 1. 169 3 -0.029 3
M502H 1.13 89.78 1.193 2 -0.063 2 H32-H9 1.08 80. 48 1.1195 -0.039 5
M301H 1.17 88.03 1.143 1 0.026 9 M705 1.17 87. 84 1.193 4 -0.023 4
M401H 1.23 86. 60 1.160 8 0.069 2 F210-H16 1.19 86.76 1.175 6 0.014 4
M5-H4 1.22 89. 80 1.194 3 0.0257 F216-H4 1. 18 86. 19 1.172 2 0.007 8
M5-HI11 1.18 88. 34 1.171 2 0.008 8 F302-H4 1.22 87.27 1.172 1 0.047 9
M501-H1 1.22 88. 69 1.188 7 0.0313 F303-H6 1.18 81. 89 1.158 3 0.021 7 x 0-023 1
M503H 1.22 90. 38 1.196 0 0.024 0 H32-HI 1.20 85. 15 1.194 5 0.005 5
M504H 1. 18 89.26 1.192 9 -0.0129 H32-H7 1.20 81.85 1.1290 0. 066 0
M17 1.12 82. 68 1.1155 0.0045 / / / / /
2.2 #Diﬂaﬁiumlaiﬁ}f%? (WL 2) , BRI R A2 0 R R iR
WG E R IX 54 TR AR RO SRR AR, AT S IR R AT (LR 1) .
2 EBHtXEFBEMBERESITE
Table 2 Statistical table for wellhead pressure and formation flow pressure of each wells in Fuman area
Jpi H 1/ ks =z Jpm H i/ ks Wz B H b/ i/ W)=
(%.H.H) MPa ¥ifE/MPa (%.H.H) MPa JiE MPa (#.H.H)  MPa  ¥HiJE/MPa
Ml 2020.05. 10  48.49 89.51 M301H 2021.03.28  38.87 82.01 [F210H 2020. 12. 11 13.20 62.26
Ml 2020.09.23  44.45 84.09 M4 2021.10.27  50.95 89.47 F210-H4 2021.11. 13 11. 14 53.15
M1 2020.10.12 43.83  83.04 M4-H2 2022.11.19 34.24  70.67 F210-H6 2020.09.25  13.60 62.67
M1 2020.11. 16  42.63 81.45 MS501H 2021.11. 19  41.48 85.98 F210-H7 2020. 04. 07 10. 55 59. 89
M1 2021.02.05 40.17 79.02 M501H 2021.12.27 40.16 84.66 F210-HI10 2020. 06. 23 12. 38 53.43
M1 2021.05.17  35.59 73.30 M501H 2022.07.05 28.85 71.85 F210-H10JS  2020.03.24 7.49 55.12

MI1-H1 2021.12.29 43.72 83.97 M5S01H 2022.12.07 25.98 68.42 F210-H12 2020. 09. 21 10. 81 58.57
MI1-H1 2022.6.020 41.90 81.84 M502H 2022.03.17 36.10 77.41 F210-H16 2020. 09. 22 24.29 74.27
MI1-H2  2021.11.29 25.88 63.64 MS502H 2022.04.15 35.75 77.07 F210-H16 2022.01. 22 20. 19 68. 82

M2 2021.05.14  35.00 76.13  M502H 2022.09. 14 33.16 74.15 F216H 2021. 10. 26 33.50 79.35
M2 2021.05.27 34.23 75.21  MS03H 2022.03.16 41.46 82.77 F216H 2021.11.23 34.01 79. 86
M2 2021.11.28 25.75 65.41 M504H 2022.11.01 33.47 79.74 F216H 2022. 10. 27 26. 11 70. 16
M2 2022.05.10 21.04 58.11 M505H 2022.10.21 35.94 74.11 F303H 2021.11. 20 32.601 76.17
M3 2021.04.29 47.48 89.09 M504-H2 2022.10.07 20.79 65.93 F303H 2022. 06. 28 19.98 61.78
M3 2022.01.24 43.54 84.89 MS5-H2 2022.07.24  34.67 78.09 F303-H2 2022.07.23 19.58 62.34
M3-H2 2022.10.25 40.48 81.21 M5-H6 2022.08.08 42.83 85.33 F303-H7 2022. 06. 27 35.01 75.76
M3-H6 2022.10.26  39.65 80.07 MS5-HI1 2022.10.23  40.37 82.50 H32-H1 2020. 12. 15 14.70 61.15
M3-H8 2022.11. 12 40.07 80.26 F3-H2 2022.07.27 45.63 84.98 H32-H1 2021.09. 07 33.25 81.44
AR B R B AR AT TR DB, R B
2 JRAR S S R 7 8 B 1 5 R I U A 4R R Py =0. 833 469 ., +47. 818 255 (4)
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Fig.1 Diagram of the relationship between wellhead
pressure and formation flow pressure of each wells
in Fuman area

3 EiRMXmgEmil A EREL

e C e B IR iR M LB RIES
BB e 2% T Ok B B VAR G ) ¥ Bl B il s Fn i
Km RGO AR 3 2, 50 B 45 0 )@ 28 5 i 2 7
JE2ZEFNH P H PR R B T 1 BERFE &
b DX D428 A3 I 25 S g ) 7 i T %
3.1 BRESEMZT 1.5m UTHRF.RE 500 m*

LT B9 H =g Fill 75 &

WL XA 11 OIS T o0, #ax 11 B
(1) 20 i r7 B X N i A = e 25 FH P23 H
PRABE AT AR OCHE ST, R A PR R 22 FH
ML HPR R CR, AT LGE o A 7 R 2= TR
WA H = H PR (R 2 E03)

600
~ y=32.577608 x + 14.610462
= 400 R*=0.861674
= .
=2t
¥ 200t
m
0 1 1 1
0 4 8 12 16

He 7 R 22 /MPa
B2 BME#HENZ1.5m A THRKRE 500 m® L
THREHEFEESRFHXEE
Fig.2 Production pressure differential and daily oil produc-
tion relationship diagram for test wells which target layer’s
sudden downward movement distance of the drill bit is less
than 1. 5 m and mud leakage amount is less than 500 m’
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Fig.3 Production pressure differential and daily gas produc-
tion relationship diagram for test wells which target layer’s
sudden downward movement distance of the drill bit is less
than 1.5 m and mud leakage amount is less than 500 m®
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Fig.4 Production pressure differential and daily oil produc-
tion relationship diagram for test wells which target layer’s
sudden downward movement distance of the drill bit is more
than 6 m and mud leakage amount is more than 1 500 m’
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Fig.5 Production pressure differential and daily gas produc-

tion relationship diagram for test wells which target layer’s

sudden downward movement distance of the drill bit is more
than 6 m and mud leakage amount is more than 1 500 m’
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Fig. 6 Production pressure differential and daily oil
production relationship diagram for test wells different
from the above two situations
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AN T 8 7= 0 ( W2 3) , R
Q4 =48.998 483 X(p - —pyse ) +78. 975 26 (12)
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Table 3 Estimated daily oil production and daily gas
production of M701 under different wellhead pressures

HOFES, HIREE,  AfEE, ButH7 M, Bt HPS7

MPa MPa MPa (m*-d™")  (m*-d7h)
44.62  87.99592  1.43108 149. 10 29 648
44,12 87.49592  1.931 08 173. 60 39 852
43.62  86.99592  2.43108 198. 09 50 055
43.12  86.49592  2.931 08 222.59 60 258
42.62  85.99592  3.431 08 247. 209 70 461
42,12 85.49592  3.931 08 271.759 80 664
41.62  84.99592  4.43108 296. 09 90 867
41.12  84.49592  4.931 08 320. 59 101 070

RIMZE R 2022 428 H 1 H,RH 5 mm
7=, K 42.66 MPa, H 7= i 211.68 m®, H ;=X
61 944 m* , FRETIN 25 S 5 L bR &

(2)M707 H-B.F % 7 538. 00~ 8 136. 00 m iz

HI ™ fi %ﬁ{ﬂﬂ M707 H-ikh H 92 ToiEs , P K w2k
236.30 m’ , 5 — I 0 L T O

(DBE’\J}%'YJE'yﬁttEm 1.22 TREZ 1.20 I, Al
T 10 A4S, BB UL AR 2K HL s = T b2 R &R
B, T 30 JZE T 1 B EL py = 119, MR TR TS pyype =
90. 80 MPa,
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Table 4 Estimated daily oil production and daily gas
production of M707 under different wellhead pressures

Qyy=32.577 608X (pyyp —pys ) +14. 610462 (14)
_ FOES, HERE,  ErEE2Es, BUFEPm Bt AR
Q=10 941. 903 79X (pyyy pypys ) 6 712.14339 - (15) MPa MPa MPa  (m’d)  (med™))
I é:': N Y N u =
BUER DY 2023 4F 1A S H L RHT S mm i 39.65  86.31632  4.479 68 160. 55 55 728
b e N YN 3 =
=, R 39.65 MPa, H =il 172 m’, H % 42.29 88.956 32  1.839 68 74. 54 26 842
54 435 m®, FERETINZE R 5 LR A 38.93 8559632 5.199 68 184. 00 63 607
(3) W ARG 41.29  87.95632  2.839 68 107. 12 37 784
F A SR 5% 0 55 08 b X DR7 322 44 3R] 780 3oty 66 110 40.79  87.45632  3.339 68 123. 41 43 255
PEREBIN v GARTRS 7 FRMIREAT R, 020 se9seR swes w0 4870
U SN 39.79  86.45632  4.339 68 155. 99 54197
FERARZETE 15% LANA 5 O 558N 71.43%),
_ 39.29  85.95632  4.839 68 172. 28 59 667
ISFI B H AR (W S)
x5 ERXEEEREMERBATETMUNLERSITE
Table 5 Statistical table of productivity prediction results for test wells which developed fault
controlled fracture-cavity reservoir in Fuman area
U= AR )3 . . - - WMH  SZPRH
e ﬁE*?ngiilﬁgg . z& ke B SR SR
B AWy L W D o WS R P R Pl PR e B
4. 1) L R RS/ (MPy MP: biilav4 MP: 3! ! 3! PN E 1/ 1
' " MPa 100m)  MPa @ (m%d ) (meed ) (m7ed ) (" d ) a1 (it ed
R7-HI 20226 1.16 699.75 J& 79.654 0.58 33.16 73.758 4.309 155.00 51277 151.80 44202 667.77 593.82 11.07
M3-H6 20227 1.14 752498 7 86111 0.54 3410 74732 11.380 385.32 131222 343.00 118291 1697.54 1525.91 10.11
3247 73.105 13.010 438.32 149025 456.00 172018 1928.57 2176.18 11.38
M701 202.7 1.2 774570 JC 89.427 0.56 42.62 85.99 3.431 247.09 70461 211.68 61944 951.70 83112 12.67
M503-HI 20229 1.16 7727.03 4 87.551 0.53 41.20 82.243 5308 187.54 64794 183.00 64096 835.48 823.96 1.38
MS06H 20229 1.2 756539 £ 91.027 0.58 44.36 83.239 2.788 21557 41183 242.00 58352 627.40 825.52 24.00
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