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Summary. The modern oil and gas industry is in urgent need of a radical increase in the effi-
ciency of exploration activities to optimise project management. Traditional seismic interpretation
technologies have reached their technological limits and are no longer capable of providing the re-
quired twofold reduction in desk study timelines while simultaneously improving the quality and
detail of geological models. This paper examines an innovative development — SAI-SVision, a
full-volume seismic interpretation technology designed to fundamentally transform the approach to
organising and executing desk studies. The system's key advantage lies in its ability to rapidly
create high-precision structural models. This enables reducing project timelines through the deep
parallelisation of technological processes, enhancing the accuracy of integrating heterogeneous da-
ta based on a unified structural framework, and optimising decision-making under tight time con-
straints. The implementation of SAI-SVision delivers a substantial economic effect even at its cur-
rent stage of development. Further prospects for the technology are linked to its integration directly
into the seismic data processing stage, which will significantly improve the quality of depth-
velocity models and the signal-to-noise ratio. The final stage of the system’s evolution will be the
launch of a specialised sedimentation module. This tool will provide the direct transformation of
seismic data into a three-dimensional lithofacies grid, creating a reliable foundation for the detailed
prediction of fluid saturation and geomechanical characteristics of the section. Thus, the technolo-
gy elevates the geological modeling process to a qualitatively new, automated level.
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Introduction

nologies are available, their adoption is hindered by

Conventional seismic interpretation technolo-
gies have reached their technological limits and can
no longer deliver the efficiency levels required to-
day. Specifically, to optimise project management
and ensure timely decision-making, oil companies
require a twofold reduction in office-based turna-
round time. Simultaneously, this must be achieved
alongside an increase in the quality of the resulting
geological models. Meeting such demands through
the modernisation of standard solutions is unfeasi-
ble. The only way forward is the deployment of dis-
ruptive innovations. However, even when such tech-

several factors. The most formidable challenge is the
complexity of integrating breakthrough technologies
into production, as the quantum leap in efficiency
they provide necessitates a new approach to achieve
results: a shift in outdated paradigms and a funda-
mental modernisation of the entire production pro-
cess (Fig. 1).

The paper introduces "SAI-SVision," an innova-
tive full-volume seismic interpretation technology
that delivers next-generation geological models and
completely redefines the office-based interpretation
paradigm.
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Fig. 1. Disruptive vs. Conventional Technology

Improving seismic interpretation

performance via ""'SAI-SVision™ technology

Conventional seismic interpretation is described
as an exhausting, iterative sequential process that
relies on expert-driven, manual, or semi-automatic
tracking of selected horizons from seismic volume.
This method is characterised by significant labor
intensity, minimal data utilisation (less than 1%), a
the high probability of missing prospective targets,
substantial uncertainty, and generally low geological
model quality, as multiple interpretations can be de-
rived from the same dataset.

At the same time, automating the horizon track-
ing process fails to either reduce office-based turna-
round time or improve the quality of the resulting
geological models. This is because automation does
not alter the fundamental approach based on analys-
ing a few individual horizons, nor does it eliminate
the drawbacks of data underutilisation and the cycli-
cal, iterative nature of the interpretation process.

Full-volume interpretation ensures maximum
utilisation of seismic data, which is transformed
into a comprehensive model of the medium — the
Stratigraphic Cube (SC). The SC is a three-
dimensional grid where all nodes are linked by
relative depositional ages. The level of detail in the
Stratigraphic Cube matches the original seismic

data, and its isosurfaces represent chronostrati-
graphic boundaries.

Analysis of the full-volume model is conducted
using the "SVision" methodology. For this purpose,
an animated model of sedimentary cover formation
is created, typically incorporating several hundred of
the most extensive chronostratigraphic boundaries.
This model allows tracking changes in paleogeo-
morphological (in isochrons) and facies (in ampli-
tudes) conditions within the study area, identifying
prospective targets across all stratigraphic levels.

The full-volume interpretation approach re-
solves all the issues inherent in traditional methods,
including project timelines, model ambiguity,
missed targets, and horizon intersections. Turna-
round times are reduced by an order of magnitude,
and re-interpretation is no longer required, as the
Stratigraphic Cube contains all possible surfaces that
can be constructed. Furthermore, all surfaces are
mutually consistent, which inherently eliminates
intersections. Figure 2 presents examples of missed
stratigraphic-type prospects from the standard ap-
proach, demonstrating the high efficiency of "SAl-
SVision" technology in both marine and continental
paleobasin environments.

In carbonate depositional environments, ani-
mated models enable the reconstruction of bioherm
growth (Fig. 3). This allows for a detailed study of
facies settings, including the identification of reef,
debris flow (fore-reef), and back-reef lagoon facies.

A new paradigm for organising

office-based interpretation workflows

As with any disruptive technology, "SAI-
SVision" fundamentally transforms the very paradigm
of the production workflow. Under the conventional
approach, a sequence of procedures is performed with
ambiguous results. This means that it is difficult to
assess the economic impact before the work is com-
pleted, as the number of identified prospects, their
resource potential, and the eventual development
costs remain unknown (Kerimov et al., 2019).

Fig. 2. Stratigraphic traps missed during conventional interpretation. Snapshots from "SVision" ani-
mated models: A — Western Siberia, Achimov formation; B — Western Siberia, continental Jurassic
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Fig. 3. Reconstruction of reef growth using "SAI-SVision" (North West Shelf, Australia)

In the case of full-volume interpretation, infor-
mation regarding the presence and scale of all tar-
gets — both structural (anticlinal) and stratigraphic —
is available within a few days of completing the data
processing stage. Notably, one pilot project demon-
strated that after eight months of office-based studies
using conventional technology, an experienced ser-
vice company failed to provide any additional geo-
logical data beyond what "SAI-SVision" had already
delivered within just two days of starting the work
(Gorbunov et al., 2021).

Leveraging these and other advantages of this
disruptive technology requires a radical reorganisa-
tion of the production process at all levels: technical
infrastructure, personnel, and regulatory frameworks.

First and foremost, current off-the-shelf inter-
pretation software is fundamentally unsuitable for
working with full-volume models (the Stratigraphic
Cube), as these tools are designed for analysing in-
dividual horizons. Integrating hundreds or thousands
of seismic surfaces into a standard analysis work-
flow is technically unfeasible. Therefore, beyond
generating the full-volume model, the "SAl-
SVision" technology also provides the capability for
its rapid and efficient analysis through the creation
of animated models (Guliev et al., 2018a).

On one hand, current technical tools are inappli-
cable within the framework of the new technology; on
the other hand, their existing functionality becomes
redundant. Specifically, there is no longer a need for
conventional seismic attribute analysis, as detailed

paleogeomorphological and lithofacies information
is already captured on the Stratigraphic Cube isosur-
faces and clearly visualised in "SVision" animated
models. Figure 4 illustrates an example of identify-
ing a deep-sea fan in clinoform deposits using "SAI-
SVision" compared to the standard seismic attribute
analysis methodology (Christensen, 1997, 2003).

Despite the large number of attributes and their
combinations used, the maps show only blurred out-
lines of individual fan elements. Based on these re-
sults, it is impossible to assess the true scale of the
object (Kerimov et al., 2017a). In contrast, the
"SVision" animated model snapshot visualises the
target with high resolution. It also clearly shows that
a portion of the object extends beyond the study area
(Kerimov et al., 2014; Kerimov et al., 2016a).

The implementation of this disruptive technology
will also require specialists to significantly transform
their professional skill sets. Some skills will become
redundant (e.g., horizon correlation), while new ones
must be acquired. The conventional geological mod-
eling workflow is fragmented into separate disci-
plines: interpretation, well-to-seismic ties, inter-well
correlation, attribute analysis, petrophysics, etc. (Ker-
imov et al., 2018). In this siloed approach, each spe-
cialist starts working with their own data type, which
drastically reduces overall team efficiency; significant
time is lost on subsequent coordination and the
alignment of individual results, leading to the previ-
ously mentioned cyclical and iterative nature of the
process (Kerimov et al., 2017b; Guliev et al., 2018b).
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SVision-based Workflow (2 days)

Conventional Interpretation (8 months))

Spectral Decomposition

Combined Vp/Vs, Inversion, and Coherence Attributes

Fig. 4. Comparison of stratigraphic trap identification: “SAI-SVision” vs. conventional seismic attribute analysis

Under the new technology, team collaboration
is organised more efficiently (Fig. 5). This is
achieved because, once the Stratigraphic Cube is

Stratigraphic Cube and
1 | Animated Model Preparation

Collaboxe Analysis
(Specialists, Management, Client
of the Animated Model. Approval
of the Final Geological Model
Concept

~ 3-4 days

Final Geological Model

3 | Preparation (Well-to-seismic
tie, Geological and Velocity
Model, structural mapping,
resource assessment, trap

charge prediction via numerical
modeling, risk assessment,

and exploration plan)

-—2-4 months

Fig. 5. Key stages of the "SAI-SVision" technology workflow

generated and the "SVision" animated models are
collectively analysed, all specialists work simultane-
ously on a unified geological model concept, each
within their own discipline.

This approach offers an additional advantage by
facilitating management involvement in the geologi-
cal modeling process at the early stages of the project.
This allows project optimisation based on animated
model analysis, resource reallocation, and overall
more effective project management (Gorbunov,
Lavrenova, 2018). For instance, in current practice,
the technical assignment (Scope of Work) for office-
based studies is formulated before the work even be-
gins. This is inefficient, as the geological features of
the target remain unknown, making it generally im-
possible to select an optimal set of analytical meth-
ods. Consequently, some methods prescribed in the
SOW prove ineffective, and the set objectives are not
met (Lapidus et al., 2018), leading to additional work,
budget overruns, and project delays. With "SVision"
technology, the optimal list of methods is determined
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based on the results of animated model analysis (Ra-
chinsky, Kerimov, 2015; Kerimov et al., 2015a).

The ability to parallelise the interpretation pro-
cess once, the structural framework (the Stratigraph-
ic Cube) is established which allows the integration
of multiple independent methods without increasing
office-based turnaround time (Kerimov, Gorbunov
et al., 2015; Kerimov et al., 2015b; 2015¢). This re-
sults in more informative geological models. For
example, by incorporating numerical modeling, it is
possible to produce a fluid saturation map upon
completion of the office-based studies, rather than a
conventional reservoir map (Fig. 6).

Current realities are such that the existing regula-
tory framework — including standard technical as-
signment (SOW) practices, strictly regulated require-
ments for contractor personnel, mandated software
and hardware, and procurement procedures — effec-
tively prevents companies from adopting new tech-
nologies and increasing their operational efficiency.
Consequently, a transformation of this sector of pro-
duction activity is also essential (Kerimov et al.,
2020; Kerimov et al., 2016b; Kerimov et al., 2015d).

Conclusions

By reorganising existing production processes, a
substantial economic impact from "SAI-SVision"
technology can be achieved even at its current stage
of development. Rapid structural model generation
reduces turnaround times through workflow parallel-
isation, enables the integration of a wider range of
multidisciplinary methods, and increases overall in-
terpretation efficiency by utilising a unified structur-
al framework.

Further development of the technology toward
its application during the seismic data processing
stage will improve the quality of the depth-velocity
model and the signal-to-noise ratio, ensuring even
greater reductions in office-based turnaround time.

The subsequent development and integration of
the "SAI-SVision" sedimentation module will allow
the direct transformation of seismic data into a 3D
lithofacies grid. This will provide the foundation for
high-resolution fluid saturation prediction, geome-
chanical characterisation of the section, and ad-
vanced reservoir modeling.
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Fig. 6. Enhancement of geological model quality using "SAI-SVision" through interpretation workflow parallelisation and integra-
tion of numerical modeling. Project survey data (Shelf, Australia): survey area — 600 sq. km; record length — 5 s; number of wells — 4.
Objective: Assessment of hydrocarbon potential in channel-fill deposits
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Pesrome. CoBpeMeHHasi HeTera3oBas OTPacilb OCTPO HYXKIACTCS B PaTUKaIbHOM MOBBIIICHUH 3()()EKTHBHOCTH pa3BeJOYHBIX
pa60T JUIA ONITUMHU3AaUH ynpaBneHml IPOCKTaMM. Tpa}ll/ll_lI/IOHHbIe TEXHOJIOTUH CCI;ICMI/I‘-[BCKOI‘/'I UHTECPHIPETAllUN JOCTUIJIM CBOUX
TEXHOJIOTHYECKHX TPEIeTIoB U OOoJblIe HE CIOCOOHBI 0OECIeYnTh HEOOXOAMMOE NBYKPAaTHOE COKpAIIeHHE CPOKOB KaOWHETHBIX
UCCIIEeJOBaHUN NPU OJHOBPEMEHHOM YIIYUIICHUH KauecTBa M JETaIM3allMH TeoNOTHYecKux Mmojenei. Pemenue 3toi macurabHoON
3aJa4ydl HEBO3MOJXKHO ITyT€M YaCTHYHOM MOAEPHM3AIMM CTAaHIAPTHBIX HMHCTPYMEHTOB; TpeOyeTcsl CTpaTerndyeckuil mepexon K
WHHOBAIIMOHHEIM, IIPOPHIBHBIM TEXHOJIOTHMSIM ¥ TOJIHAs 3aMEHA yCTapeBIIMX IPOM3BOJCTBCHHBIX INapaaurM. B maHHOW crarthbe
paccMaTpuBaeTCsl MHHOBAIIMOHHAs pa3pab0Tka — TEXHOJOTHS MOJHOOOBEMHOM ceficMuueckoid mHTeprnperanuu «SAI-SVisiony,
NpU3BaHHAs (YHIAMEHTAJBHO U3MEHHTH MOJXOM K OpraHU3allX M BBIIOJHEHHIO KaMepaIbHBIX paboT. KirodeBoe mpenMyInecTBo
CUCTEMBI 3aKJII0YAETCS B BO3MOKHOCTU ONIEPAaTUBHOIO CO3JaHUS BBICOKOTOYHBIX CTPYKTYPHBIX MOZENEH. DTO IO3BOJISLET COKpAIaTh
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CPOKH MIPOEKTHPOBAHUS 3a CUET TTyOOKOro pacrnapauleIMBaHus TEXHOIOTMYECKHUX MPOIECCOB, MOBBIATh TOYHOCTh KOMIUIEKCHPO-
BaHUS Pa3HOPOAHBIX JAHHBIX Ha 0a3e €JUHON CTPYKTYPHON OCHOBBI M ONTUMM3UPOBATh IMPHHATHE PEIICHUI B yCIOBUAX JKECTKHX
BpPEMEHHBIX orpaHnueHuii. BHenpenne «SAI-SVision» obecrmeunBaeT CyIIeCTBEHHBIH 3KOHOMHUYCCKUIT 3PdeKT yxe Ha TeKyIiem
ypoBHe ¢ pa3BuTHs. JlanpHeHIe NepcreKTUBBl TEXHOJIOTHH CBSI3aHBI ¢ €€ MHTerpanuell HeIoCpeACTBEHHO B Iponecc 00paboTKi
CeHCMHUYECKHX TaHHBIX, YTO ITO3BOJIUT 3HAYUTEIHHO YITyUIINTh KA9e€CTBO TITyOMHHO-CKOPOCTHBIX MOJIENICH 1 COOTHOIICHUE «CHTHAII-
mym». OHHAIBHBIM STallOM ABOJIONMH CHCTEMBI CTAHET 3aIyCK CHEHHAIN3MPOBAaHHOTO CEAMMEHTAI[MOHHOTO MOJyJsl. JlaHHBIH
MHCTPYMEHT 00ECIEUHT NMPAMYIO TpaHCHOPMAIMIO CEHCMUYECKHX TaHHBIX B TPEXMEPHBIA Ipua JuTodarumii, co3naBas HaJeKHbIH
(byHIaMeHT IS AeTalbHOTO MPOTHO3UPOBAHUS (IIIOMJOHACHIILIEHUS] H TEOMEXaHHIECKHX XapaKTepUCTHUK pa3pesa. Takum obpaszom,
TEXHOJIOTHS IEPEBOAUT MPOIECC TEO0JIOTUUECKOT0 MOISTMPOBAHHUS Ha KAUECTBEHHO HOBBII, aBTOMAaTU3UPOBAHHBIN YPOBEHb.

Knrouesvie cnoea: npopviéHvie MEXHONO2UY, CEUCMUYECKAs UHMEPNpemayus, 2eono2uieckas Mmooeib, cmpamuepagus,
V2ne6000pooul, cmpamuzpapuueckue 108yuiku, mexrono2ust SAI-SVision

SEYSMIK INTERPRETASIYA SAHOSINDO iNNOVATIV TEXNOLOGiIYALARIN TOTBIiQi
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Xiilasa. Miasir neft vo qaz sonayesi layihs idarsetmosini optimallasdirmagq tigiin kogfiyyat omaliyyatlarinin ssmoraliliyini kokiin-
don artirmalidir. ©nanavi seysmik sorh texnologiyalar texnoloji hadlaring gatib va artiq masaiistii tadqiqatlarin talob olunan yariya
endirilmasini tamin etmoklo yanasi, geoloji modellarin keyfiyyatini vo detallarini da yaxsilasdira bilmir. Bu iddiali vozifo standart
alatlorin gismon modernlagdirilmasi yolu ilo hall edilo bilmoz; innovativ, irslilayisli texnologiyalara strateji kegid vo kohnolmis
istehsal paradigmalarinin tamamilo doyigdirilmasi talob olunur. Bu magalods innovativ bir inkisaf — masaiistii islorin toskili vo yer-
ino yetirilmosina yanagmani kokiindon doyisdirmok tiglin hazirlanmig tammiqyasli seysmik sorh texnologiyasi olan SAI-SVision
miizakirs olunur. Sistemin asas istiinlityii yiiksok daqiglikli struktur modellari tez bir zamanda yaratmaq gabiliyyatidir. Bu, texnoloji
proseslorin genis paralellogdirilmasi yolu ilo dizayn miiddstini azaldir, forqli molumatlarin vahid struktur ssasda inteqrasiyasinin
doaqiqliyini artirir v six vaxt mohdudiyyatlori altinda qorar gobuletmoni optimallagdirir. SAI-SVision-n totbiqi hatta hazirk: inkisaf
saviyyasinds belo ohomiyyatli igtisadi fayda tomin edir. Texnologiyanin golocok perspektiviori onun dorinlik-siirat modellorinin
keyfiyyatini va signal-sas-kily nisbatini shamiyyatli doracods yaxsilagdiracaq seysmik molumatlarin emalina birbasa inteqrasiyasin-
dadir. Sistemin tokamiiliiniin son marholasi ixtisaslagsmig ¢okiintii modulunun igo salinmasi olacaq. Bu alot seysmik molumatlarin
birbasa 3D litofasiya sobokasine gevrilmasine imkan veracak vo maye doymasinin vo yeraltinin geomekanik xiisusiyyatlorinin otrafli
proqnozlagdirtlmasi tigiin etibarli bir tomal yaradacag. Belolikls, texnologiya geoloji modellogdirmani keyfiyystco yeni, avtomat-
lagdirilmis soviyyayo qaldirir.

Agar sozlar: gabaqgcil texnologiyalar, seysmik interpretasiya, geoloji model, stratigrafiya, karbohidrogenlor, stratiqrafik talolar,
SAI-SVision texnologiyast
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