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A novel method to interpret fracture parameters of multistage fractured
horizontal well in reservoirs with micro-fractures
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Abstract ; Because of the disadvantages of low accuracy ,high cost and inconvenience for field application of current fracture
monitoring methods, it is necessary to develop a new approach to monitor the parameters of hydraulic fractures in reservoirs.
Based on the theory of tri-linear fluid flow in porous media,a novel seepage model was developed for multistage-fractured
horizontal wells in reservoirs with micro-fracture. Laplace transform was performed to derive well production rate formulas
for different typical flowing periods. The field daily production data were used to analyze the typical characteristics of diffe-
rent segments of the production curve and to solve the model for fracture parameters including hydraulic fracture length,
hydraulic fracture flow conductivity and permeability of natural fracture in the reservoir. The model was validated with the
microseismic monitoring data of 3 horizontal wells in the field. The results show that the relative error of the hydraulic
fracture flow conductivity between the prediction result and the real value is 1.9% ,and the hydraulic fractures lengths
from model calculation are in good agreement with the micro seismic monitoring results. With the advantages of conve-
nience , rapid interpretation , high accuracy and good adaptability ,this method proposed in the paper is helpful to the evalu-
ation and design of horizontal well multistage-fracturing stimulation in reservoirs with well developed micro-fractures.

Key words: fracture parameter monitoring, well production data, microseismic monitoring, model validation, multistage
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Fig.1 Trilinear flow model for a multistage fractured horizontal well
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Fig. 2 Log-log plot of rate vs. time
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Table 1 Parameters of a reservoir with well developed micro-fractures in Changging oilfield Complex

S8 ZHUE ZH SR
TR/ m 1 600 HKAEHK E/m 1200
THELTE S/ m 700 AT 34K /m 200
15 FE/m 19 AT E55EZR/ (10 7 pm?) 20 000

HEFFBBEFR/ (10 um? ) 0.23 JEHAGEE/ (mPa - s) 1.06
BemFLBE 0. 108 AR R AL 1.31

W2 J)/ MPa 24 JEIh 45 2/ MPa ™! 0.001 4

FHIR IR/ MPa 12 HATESR R $/ MPa ™! 0. 000 38
NTHEER I/ m 19 Jh A/ (g + em ™) 0.75

T 245550 /m 0.01 R G FRH/ MPa ! 0.000 38
TR B RS R B/ MPa ™! 0. 000 38 FRBESAL 15
MEAEEBFER/ (10 77 pm? ) 20 KIRGUE K L TG/ m 40

R2 HEMERESY

Table 2 Calculated model parameters

FRAE TN FHAES 0. 05 S T R 7 T AR A 0.04
KIRWREE X BT L 0.779 TaPIR KRR X vi 2 0.2
RIRWREE X B AR A 55.2 Ta PR T T 3.5

FRUETCIH IR T R R R 844. 444
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