
Discussion

Correlations of Fractured Intervals

The sketch map of them is shown in Fig.3. The connectivity
of fractured intervals can be determined by the correlations
of fractured intervals:

 The hydraulic fracture growth vertically, breaking through
the mudstone barrier between the formations of 𝑇𝑇1𝑏𝑏3 and
𝑇𝑇1𝑏𝑏21 , and communicating with the complex fracture
network formed between wells in the formation. of 𝑇𝑇1𝑏𝑏21.

 Fracturing in the formation 𝑇𝑇1𝑏𝑏3 make greater interference
than 𝑇𝑇1𝑏𝑏21.

Abnormal Microseismic signals
 The rapid change of vertical and horizontal lithology

results in the occurrence of interbedding of sand and
mudstone, which is significant in the southeast (Fig 4).

 Local structural features (faults, fracture swarms) lead the
multi-stage repeated stimulations. Besides, the frac-fluid
injecting into the weak plane of bedding previously results
in the enhancement of the rheological property of
mudstone.

 Under the action of high shear stress, mudstone enters into
the steady rheology state. The rheological deformation
causes the rock fault in the southeast of this area, and
abnormal micro-seismic signals happened (Fig.5).
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Introduction
Inter-well interference received significant attention in the
development of unconventional reservoirs in the past few
years. Up to now, there are 92 horizontal oil wells have been
put into production and 54.3% of them interfered with
adjacent wells in Mahu Sag. Adopting multiple methods to
explain inter-well interferences is a matter of concern.

Motivation
Understanding inter-well and interlayer interferences in Mahu
131 block based on multiple methods (fluid tracer monitoring,
GRA, and micro-seismic monitoring) .

Projections

Pad Layout Setting

Three multi-well horizontal pads consisting of two formations
completed in the Mahu 131 demonstration district: 𝑇𝑇1𝑏𝑏3 and
𝑇𝑇1𝑏𝑏21 (Fig 1).

Tracers Surveillance

The tracer surveillance carried out in the Mahu 131
demonstration district date from August 30, 2019. Tracers
matching with each stage are pumped with fracturing fluid
while the well X43 and X48 fracturing stimulated. The
general surveillance results are illustrated in Table 1.

Fig.1. Pad layout of the target 
well pads and vertical cross-
section of the pads

Fracturing well Adjacent well Traces contained in water sample

X43

X41 Tracer-02/10/13/14/19
X42 Tracer -02/10/13/14/19/25
X44 Tracer -02/10/13/14/19
X45 Tracer -02/10/13/14/19
X46 Tracer -02/10/13/14/19
X47 Tracer -02/10/13/14/19/25
X49 Tracer -02/10/13/14/19/25
X50 Tracer -02/04/10/13/14/19
X51 Tracer -02/10/13/14/19
X52 Tracer -02/10/13/14

X48

X41 Tracer -01/02/03/04/14/15/17/23
X42 Tracer -01/02/03/04/11/14/15/17/18/23
X44 Tracer -01/02/03/04/11/14/17/18/23
X45 Tracer -01/02/03/04/08/14/15/17/18/23
X46 Tracer -01/02/03/04/08/11/14/15/17/23
X47 Tracer -01/02/03/04/08/11/14/15/17/23
X49 Tracer -01/02/03/04/08/11/14/15/17/18/23
X50 Tracer -01/02/03/04/08/11/14/17/23
X51 Tracer -01/02/03/04/08/11/14/15/17/18/23
X52 Tracer -01/02/03/04/08/14/15/17/18/23

Table 1. General surveillance results

Interwell Interference Correlation Assesment

The data series of various tracer concentration in fracturing
wells reveal the behavior characteristics of the reservoir
dynamic system, while these in adjacent wells are the factors
affecting the system behavior. Taking two of them as
reference sequence and comparison sequence respectively,
and the GRA is used to calculate the correlation degree
between them, which provides a quantitative measurement for
the interference between fracturing wells and adjacent wells.
The results are illustrated as Fig.2 and the sketch map of them
is shown in Fig.3.

Fig.2. The interference correlation of wells in different wells

Fig.4. Abnormal Microseismic SignalsFig.3. The skectch map of interlayer interferences

Fig.5. Attributes of 3D seismic data volume
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