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Energy independence of Ukraine is a strategic task that determines the agenda of the energy
industry and oil and gas companies
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To produce this volume not drilling only is *

requires. But drilling and stimulation.
One of the effective method of stimulation is
hydraulic fracturing

In 2021, more than 90% of all gas wells in the
world and 70% of oil fields was developed using
stimulation technology - hydraulic fracturing.



Hydraulic fracturing issues

Mechanical

L Poor cementation

1 Casing failure

O Failure of the hermeticity of
the stages

Geological

O Heterogeneity of the distribution
of rock properties

O Unpredictable reaction of rocks

O Out of zone stimulation

O Fault reactivation




Micro seismic monitoring

O Data Acquisition

= Surface system (Frack star, sun,
path)

= Borehole system geophone
string, DAS)

O Processing:

* Trace redaction,

* Filtration,

* Noise attenuation,

* Velocity model building,
* Static correction.

* Migration

* Events correlation;

» focal mechanism

e events localization and
magnitudes,

 SRV.




Results of micro seismic monitoring

Applying for:

L Assessment of stimulation effectiveness;

0 Understanding whether a crack has
formed, and what it is geometry. If not
formed, then why;

U Understanding the reaction of rocks to a
specific method of stimulation for its
further adjustment;

O Stress orientation allows you to locate © 2020 MicroSeismmic, Inc. | All Rights Reserved
your wells correctly because you always Length
want to drill perpendicular to stress Asymmetry
. . Azimuth (orientation)
orientation.

Fracturing density
Position in space



Events / Discrete Fracture Network
Modeling / Stimulated Reservoir Volume

* One fracture is modeled per microseismic event.
* Individual fracture orientation is determined by focal mechanism.
* SRV is determined from moment magnitude, maximum stress direction and injected fluid volume.

All Events

U Determining the optimal distance between future stimulations to increase development efficiency;
U Building a development model based on the volume of stimulated rocks.



Summary

Microseismic monitoring of hydraulic fracturing is an important geophysical
method that contributes to the effective stimulation and development of
reservoirs by hydraulic fracturing.

It provides not theoretical but actual information about results of frack job, and
support G&G to:

Understand whether a crack has formed.

Understand the geometry of fracture.
Understand the reaction of rocks to a specific method of stimulation and efficiency of stimulation;

Support future development. Determine the optimal parameters of stimulations and distance between
stages and wells.



Thank you.



PE3Y/IbTATU

Kypc ®inocoodia Haykm Ta KynbTypu 2023 p., icnut 92 6aamn

Kypc IHozemHa moBa (aHmilicbka moBa) 2023 p., icnuTt 92 6anun

e 03HaMOMJIEHHSA 3 NiITePaTYPHUMMU AXKepesiaMy, Lo CTOCYIOTbCA MIKPOCEeMCMIYHOrO MOHITOPUHIY riapopo3puBy naacra i
BM3HAYEHHA aKTyaJbHUX 33434 A0CAIAXKEHDb ANA POAOBULL YKPAIHWU.

e  aHa.I3 NiTepaTypPHUX AXKepes, NOB’A3aHUX 3 TEOPIED, METOAUKOIO i NPAaKTUKOK MIKPOCEMACMIYHOrOo MOHITOPUHTY
rigpopospusy naacra.
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Example of a play stimulation in Ukraine

West-Efremivske gas field

Atlas of Oil and Gas Fields of Ukraine.

2014. A new well was drilled and 4 stages of fracturing
performed.

The stimulation results in terms of production were
generally the same as the well average rates obtained in
the past without hydraulic fracturing.

U What happened in reservoir?

U What fracture was formed during the hydraulic
fracturing stimulation?

Q Is there are any?



