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Diagnosis of fractured network characteristics of shale oil wells based on
the pressure drop curve of post-fracturing shut-in

Wang Fei Qiao Runwei Zhu Jian Zhang Shicheng

(National Key Laboratory of Petroleum Resources and Engineering , China University of Petroleum (Beijing), Beijing 102249, China)

Abstract; It is common to shut in shale oil fractured wells for a period of time before production, during which the wellhead pressure
exhibits different declining characteristics; moreover, there is a lack of fast and effective diagnostic and analytic methods for the cor-
relation between the pressure drop characteristics of shut-in wells and the properties of fracture networks. For this reason, a set of
shut-in pressure drop models is firstly proposed for shale oil fractured horizontal wells, and the shut-in pressure drop derivative
curves obtained from the simulation show the morphological characteristics of W-shape in double logarithmic coordinates, reflecting
the scale, storage capacity and flow conductivity of the primary and secondary fractures. The sensitivity simulation results show that
the length and flow conductivity of the primary fractures have a weak influence on the pattern of pressure drop derivatives, and only
affect the start time of the W-shaped curve; by contrast, the density, width and permeability of the secondary fractures have a signif-
icant impact on the pattern of pressure drop derivatives, and determine the depth, proportion, and duration of the two V-shaped
curves. On the whole, the pressure drop derivative curve of the fracture network dominated by storage capacity is characterized by
“W-shape with shallow concave and convex on the upper right side”, while the pressure drop derivative curve of the fracture network
dominated by flow conductivity is characterized by “W-shape with deep concave and convex on the lower left”. In addition, a fracture
network diagnosis chart was plotted according to the simulation results, and a diagnostic analysis method for fractured networks of
shale oil wells was set up based on the characteristic curve of shut-in pressure drop. Finally, based on the shut-in pressure drop data
of 12 typical fractured wells in Jimsar shale oilfield in Xinjiang., we conducted comparative analysis of the fracturing effect of single/
platform wells, and interlayers/interwells, found the parameter combination of scale and properties of primary and secondary frac-
tures of the wells, and completed the fitting and inversion of the key fracture network parameters, thus providing a theoretical basis
for the comprehensive evaluation of the fracturing effect of horizontal wells in shale oilfield.
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Fig.1 Schematic diagram of pressure drop during staged-fracturing construction of horizontal wells and model grid
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Fig.2 Schematic diagram of pressure drop during the stages of pumping and post-fracturing shut-in
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Fig.7 Wellhead pressure monitoring data of single well during

post-fracturing shut-in
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%8 £ ORE TR I H R 4 1 TS I B4R )RR AL 12 1241
JTHW14 3 JHW14 3
. JHW33H JHW33 3F
..‘..-f' o JHW13 3 JHW13 3
JHW32 3
(a) JHW13 3 (b) JHW31 3
B 10 FEHREMERMNER
Fig.10 Microseismic monitoring results of platform wells
10° 10? 10?
- O EM O EMSHK - O BN O EMSH - O BN O EMSH
E I~ BEERE —— DEERSH E I WEERE —— DEERIHR E I WEERE —— DEERSHR
g0} g0f ; &
iy i N i
5 o c o
] 1% 1 M 1{ 54}
5 4 4
10™ . ! 10" . . 10™ L L
10" 1 10 10 10" 1 10 10 107" 1 10 10
RS E] / d S S E] / d S i ] / d
(a) JTHW11 3 (b) THW13 3 (e) THW15 H
10° 10? 10?
= O EM O ERESH © O ERE O ERSH © O EM O ERSH
E I BE& —— A ERETH E I BEER —— DAERTHR E I BEERE —— BAERSE
& 10 | I~ 10 ®
o i i
e 1 % 18 I:H
i # #
= E =
10" : : 107" . : 10" : :
107 1 10 10* 10™ 1 10 10* 10 1 10 10°
SFE TR / d HA S E] / d S i 6] / d
(d) JTHW31 3 (e) THW32 H (f) THW33 3
E11 FEHMHFAERSTEHZMNEER
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Table 1 Interpretation results of fracture parameters of fractured horizontal wells
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