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Source data quality check (including full waveform check);

Preliminary data processing, preparation and correction;

Nuclear cement (NC) data processing and interpretation;

Acoustic cemenbond logging § CBL) data processing and interpretation;
Electromagnetic testing (ET) of casing strings

Sector cement bond logging data processing

Open borehole waveform signal processing, wave monitoring and automatic
picking;

Obtaining of wave kinematical, dynamic and spectral properties;
Calculation of physical and mechanical properties of rocks;

Identification of influent areas in pog@orous carbonate profiles based on
waveform signal strength.

Presentation of conclusion is based on results of complex interpretation,
including detail interval characteristic of technical condition, location of
structural components, and various statistic, including that in detail survey
intervals

English version
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FXC-PNGT one of the leading geophysics software developmen
company in Russia and ek SSR

For the last 10 years, Russian software developer;PXG LLC has been one of

the leading suppliers of software products for numerous downhole logging
contractors in Russia and the @8SR. Our software products and techniques hve
found a wide field application by over 40 largest service companies. There argi mo
than 400 workplaces.
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L& B All algorithms and interpretation
methods used iBonatasoftware meet
POCCHIMCKASL QEIEPAITHS standard, regulatory and methodological
O om S requirements and have been successfully

CBUAETEIBCTBO field-tested by various geophysical
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SONATAE has been cert Fefepmpgmegy
EAGO (EuroAsian Geophysical Society) '_f Pl g
for compliance to EAGO standards ey s
issued with regard to software suitsand ~* e
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Field data quality assessmentand receipt are performed in line with
specificationrequirementdssuedwith regardto logging and cablesupported
measurements oil and gaswells approvedby the RF Ministry of Fuel and
PowerEngineering

SONATAE incorporates

waveform quality evaluation process, the
findings of which are included in a detail
statement. Depending on the above
findings, interpreter decides whether data
processing is possible and which ways of
preliminary data processing may be
applied, and sends recommendations to
field crew operator and logging

- AD converter failures technicians.

Preliminary processing of data
includes coordination of data with
regard to depth, integration of various
observation, and curve editing by
means of builin editor. Preliminary
processing of waveform signal may
involve deletion of isolated bursts, I
zero offset correction, elimination of - limited signal

signal limiting, inversion, frequency

filtering, cutting of time intervals, and

signal amplitude multiplication /

depression.
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ACBL data processing and
interpretation designed to assess cemer
quality, include:

U  Evaluation of string to cement
contact;

U  Evaluation of cement to rock
contact;

U Identification of type of defect basec
on dualfrequency ACBL records;

U  Calculation of string to cement
proximity;

U  Calculation of channel cutout in
cement sheath;

U  Calculation of bond factor.

U Processing templates

Use of external cement density and open borehole data help verify informatio
obtained as a result of data interpretation, especially for lightened cement
applications and carbonate profiles.

ACBL data processing technology is applicable for any type of acoustic
instrumentation. Sonata software enables processing of data obtained via single a
dual sounds, compensated logging, antennas of various configurations, etc.

U MAK series instruments (NPGeofizika

Ufa)

U CBT, SBT andUltrawireE Radi al B
Tool (SondexPlc, UK)

U SSLT, DSLT (Shlumberger

U CBL, SBT (Baker Atlas)

U instruments developed by Weatherford Intl

Ltd

U USBA series toolsGeoSys Germany)
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Nuclear canveinddaipaasessing

Nuclear cement data processerables processing of data obtained by any
type of cement bond Iraygefagutonteterdéhickn€sM)
gage (SGDT), e.g. CM-82, SGDT100, SGDT-3, SGDT-NV, SGDTP, etc.)
with simultaneous, scanning and alternate polling of densimeters and thicknes
gage transducers.
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Results of data processing include the following:

U Evaluation of casing string thicknes$ise possibility categorized each string;
U Calculation of string eccentricity;

U Evaluation of cement density in borehole annuity with appropriate
adjustment for eccentricity;

U Building of well perimeter sweeps of cement density and casing string
thickness with appropriate adjustments for instrument rotation;

U Picking of channels in cement sheath.

U Compute homogeneous and characteristic cementation

U Select clutch couplings

Accounting for additional information associated with specific well design
features and characteristics of injected cement further enhances processing
flexibility, helping obtain adequate impression of the density of borehole
annuity, including that in mukstring well programs.
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Combinedinterpretationof ACBL and SGDT data includesintegration of
cementdensitydataobtainedthroughSGDT during ACBL, andbuilding of a
comprehensivesummary of tightnessof borehole annuity adjusted with
regard to string eccentricity, cementdensity, quality of cementto string

adhesionand cementto rock adhesion,and availability of channelsin the
cementsheath

Casing stringborehole annuity hermiticity can be estisthby combined
interpretation of ACBL and nuclear data



