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SUMMARY

The results of application of mobile direct-prospecting technology for satellite images and
photographs frequency-resonance processing at site of Calypso exploratory well drilling on
Norway offshore are presented. Experimental research of reconnaissance nature was carried
out with the aim of demonstrating the efficiency, effectiveness and informativeness of direct-
prospecting methods. A fundamentally important result of studies at the Calypso well drilling
site is the fact, that additional features of instrumental measurements have been established.
So, in case of fixing responses at the siliceous rock’s frequencies at survey sites, it is
advisable to carry out instrumental measurements for hydrocarbons (oil, gas, condensate)
taking into account a relatively long-time interval. It is also necessary to carry out
instrumental measurements in order to fix responses of hydrocarbons at different depths (up
to 7-10 km) from the upper part of cross-section. Additional surveys promptly carried out
using direct-prospecting methods on local areas of prospecting and exploratory wells drilling
will contribute to the drilling success rate increasing. The wells laying within areas of vertical
fluid migration channels location can lead to the hydrocarbon inflows increasing. Mobile
technology can also be successfully used during the exploration of poorly explored areas and
blocks within known oil and gas fields.
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Introduction

To demonstrate the operability and efficiency of direct-prospecting technology of satellite images and
photographs frequency-resonance processing and decoding (Yakymchuk et al., 2019), a purposeful
survey of areas and local sites for drilling exploratory wells on land and shelf in various regions is
carried out (Yakymchuk and Korchagin, 2019; 2020; 2021). The survey of drilling exploratory wells
areas is also carried out in order to develop and improve the methodology of instrumental
measurements conducting, taking into account the peculiarities of the geological structure of blocks,
local areas and drilling sites. In some areas of drilling, instrumental measurements are carried out
additionally (repeatedly) if the results of the first stage of work differ significantly from the results of
drilling. This paper presents the results of a reconnaissance survey with the aim of assessment of the
prospects for obtaining industrial (commercial) oil and gas inflows on the site of Calypso (6407/8-8 S)
well drilling in Norwegian Sea.

Methods of research

Experimental reconnaissance studies are carried out using low-cost direct-prospecting technology,
including modified methods of frequency-resonance processing and decoding of satellite images and
photographs, vertical electric-resonance sounding (scanning) of the cross-section and the method of
integral assessment of the prospects for oil and gas (ore) potential of large prospecting blocks and
local areas (Yakymchuk et al., 2019). The individual components of the technology used are
developed on the principles of the “substance” paradigm of geophysical research, the essence of
which is the search for a specific (required in each case) substance. The developed methods are based
on the standing electric waves, discovered by Nikola Tesla in 1899 in the deep horizons of the Earth.
In modified versions of the methods of frequency-resonance processing of satellite images and
photographs, as well as vertical sounding (scanning) of the cross-section, existing databases (sets,
collections) of sedimentary, metamorphic and igneous rocks (http://rockref.vsegei.ru/petro/), minerals
and chemical elements are used. The peculiarities and potentialities of the methods used, as well as
the technique of instrumental measurements carrying out, are described in more detail in (Yakymchuk
and Korchagin, 2019; 2020; 2021).

Results

Site of Calypso (6407/8-8 S) well drilling in Norwegian Sea. Information about the start of the
Calypso (6407/8-8 S) well drilling in Norwegian Sea is posted on the website (Neptune...Spuds.,
2022). The well location coordinates are borrowed from the NPD site (64°24'37.00" N, 7°31'21.14" E:
mark with the symbol D on satellite images), and also determined from the position of the drilling
platform (64°24'36.0" N 00 7°31'13.4" E: label with P symbol). Using the coordinates, the position of
the well is plotted on a satellite image of the survey area (Fig. 1). On Fig. 1 well is shown on satellite
images of various areas. The processing of two satellite images was performed in the accelerated
mode.

Results of instrumental measurements. During frequency-resonance processing of a fragment of a
satellite image of a local drilling site in Fig. 1b, signals at the frequencies of HC (oil, condensate and
gas), methane-oxidizing bacteria and phosphorus were not recorded for three minutes! Within the
local area, only responses were registered at the frequencies of the 10th (siliceous) group of
sedimentary rocks! During frequency-resonance processing of a satellite image of a larger area with a
drilling site in Fig. 1a signals at the frequencies of oil, condensate and gas, methane-oxidizing bacteria
and phosphorus were also not registered! Due to the absence of signals at the frequencies of oil,
condensate and gas on the survey area, further processing of satellite images was not carried out!

Conclusions. 1. No responses at the frequencies of hydrocarbons (oil, condensate and gas) and
methane-oxidizing bacteria were registered at the local area (site) of drilling; the drilled well Calypso
(6407/8-8 S) will be "dry".

2. Drill exploratory wells within the area in Fig. 1a is inappropriate.
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3. The structural uplift at the location of the Calypso well (6407/8-8 S) is formed by a volcanic
complex, filled with sedimentary rocks of the 10th group (siliceous rocks). In the contours of
volcanoes of this type, conditions for the synthesis of hydrocarbons (oil, condensate and gas) are not
created at the boundary of 57 km. And when processing satellite images and photographs of survey
sites, located in the contours of volcanoes of this type, responses at the frequencies of oil, condensate
and gas have never been recorded during experimental studies in various regions of the world.

Additional experiments. On November 16, 2022, information appeared on the Internet sites
(Neptune... Hits., 2022) about the discovery of hydrocarbons in the Calypso well. The reports also
inform that the exploration of the HC reservoir is at an early stage and a significant amount of
research still needs to be done to determine whether HC are present in commercial quantities or not.
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Figure 1 Satellite images of areas with a Calypso exploration well (6407/8-8 S) in the Norwegian
Sea.

Figure 2 Photo ima:ge of Deepsea Yantai, a semi-submersible rig.

Many reports also include a photograph of the Deepsea Yantai drilling platform (Fig. 2) used to drill
the Calypso well. However, the reports do not indicate within which structure (area) the photo of the
platform was taken. To resolve the issue of the location of the platform, a small number of
instrumental measurements were additionally performed. At the first step of the experiments,
frequency-resonance processing of a fragment of the photograph of the platform was carried out. In
the process of instrumental measurements, signals at HC frequencies were registered!

At the second step of the experiments, the structure of the cross-section at the site of the platform
(Fig. 2) was compared with the structure of cross-section at the drilling site of the Calypso well (Fig.
1b). The results of instrumental measurements carried out for this purpose showed that there are no
comparable elements (fragments) in these two sites structure. It can be fairly confidently assumed that
the sections at these points are represented by different types of rocks (comparison sites are located
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within volcanic structures filled with rocks of different types). The platform is located in a volcanic
complex, in the contours of which there are conditions for hydrocarbon synthesis at a depth of 57 km,
and the Calypso well drilling site is in a volcanic structure in which such conditions are absent.

Brief conclusions.1. The photograph of the drilling platform was not taken at the Calypso drilling site.
2. The results of the additional instrumental measurements confirm the earlier conclusions that the
Calypso well will be “dry”.

Additional instrumental measurements. On December 2, 2022, an information message appeared on
the Internet sites (including those of the Neptune Company) (Neptune... confirms., 2022) about the
drilling process of the Calypso well, which states the following: “Well 6407/8-8S was drilled to a
vertical depth of 3.496 metres and encountered an estimated 8-metre-thick gas column and 30-metre-
thick oil column in a 131-metre thick Garn Formation sandstone reservoir, of good to very good
quality.” This message determined the expediency of an additional survey of the well drilling site in
order to improve the methodology of instrumental measurements. In this case, instrumental
measurements were performed in a detailed mode (taking into account the time factor).

At the initial stage of additional studies, the processing of the satellite image of the local drilling site
was carried out taking into account the time factor. When processing the image of the area (Fig. 1b)
from the surface, responses at the frequencies of oil and sandstones (psammites) began to be recorded
from 190 s! And signals only from psammites - from 197 s. It should be noted that at the first stage of
the survey of the drilling site, instrumental measurements were not carried out over such a time
interval.

Given that the well was drilled up to 3496 m, it was decided to record also signals at the surface
(depth) of 4 km from the upper part of the cross-section! On this surface, from the upper part of the
cross-section, responses at the frequencies of psammites (sandstones), hydrocarbons, amber, carbon
dioxide and phosphorus (yellow) began to be recorded from 3 s!

When scanning cross-section from 4000 m up, with a step of 5 mm, responses at frequencies of oil
from psammites were recorded from the interval 3120.215 - 3150.185 m (29.97 m), and gas signals
from psammites - from the interval 3108.95 - 3116.56 m (7.61 m)! Let us pay attention to the fact that
the thicknesses of gas- and oil-saturated formations are practically equal to the values, determined by
drilling.

The authors of the experimental works have no information about the design depth of the well. In this
regard, additional scanning of the cross-section down to a depth of 5400 m was also carried out. When
scanning with a step of 1 cm, gas responses from psammites were obtained from the interval 5069.16-
5106.26 m (37.10 m), and from the interval 5181.89-5378.99 m (197.10 m) oil signals from
psammites were received when scanning with a step of 3 cm.

Note. We focus on the fact that when carrying out instrumental measurements (including the cross-
section scanning), the depth reading is carried out from the sea surface!

Conclusion

A fundamentally important point (result) of the experimental studies carried out at the local drilling
site of the Calypso exploratory well is the fact of establishing (clarifying) additional features of
instrumental measurements. In this regard, we focus attention on the following features.

In the case of fixing responses at the frequencies of the 10th group of sedimentary (siliceous) rocks at
the survey sites, it is advisable to carry out instrumental measurements for hydrocarbons (oil, gas,
condensate), taking into account a relatively long interval (more than three minutes) of time.

In addition, it is also necessary to carry out instrumental measurements in order to fix responses from
hydrocarbons at different depths (up to 7-10 km) from the upper part of the cross-section. This
procedure will determine (approximately) the interval of cross-section with hydrocarbons. And the
subsequent procedure of this interval scanning with a small step (from bottom to top, or from top to
bottom) will make it possible to determine the depths and thicknesses of oil and gas saturated
reservoirs (including those with non-commercial hydrocarbon volumes).
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The use of mobile and low-cost technology will significantly speed up the geological exploration
process for hydrocarbons, natural hydrogen, ore minerals, as well as reduce financial costs for its
implementation.

The direct-prospecting technology as a whole, as well as its individual methods, should be used in
various regions for a preliminary assessment of the prospects for oil and gas potential of poorly
explored and unexplored exploration blocks and local areas. The use of this technology can bring a
significant effect in the search for industrial accumulations of hydrocarbons in unconventional
reservoirs (including areas of shale, coal-bearing formations, and crystalline rocks distribution).
Additional surveys promptly carried out using direct-prospecting methods in local drilling areas of
prospecting and exploratory wells will contribute to an increase in the drilling success rate (an
increase in the number of wells with commercial hydrocarbon inflows). The laying of wells in the
areas, where vertical fluid migration channels are located, can lead to an increase in hydrocarbon
inflows. Mobile technology can also be successfully used during the exploration of poorly explored
areas and blocks within known oil and gas fields.

We also note that many researchers focus on the expediency of accelerating the exploration process
for various types of minerals. In particular, the article (Cleveland, 2018) discusses and analyzes the
paradigms of prospecting studies for oil and gas, and proposes a new model of prospecting works:
“Faced with a challenging economic scenario and the need to prospect immense frontier areas that
could provide new and rewarding exploratory opportunities, the oil and gas industry needs to adopt a
new exploration model, focused on a faster, less expensive and more direct way of identifying and
assessing prospective leads. New and emerging technologies are the key to achieving this change.
Fortunately, several of these technologies are now available, and they have proven to be effective and
compatible with the new exploration model proposed” (Cleveland, 2018, P. 140).

In the article (Kazuya, 2022) the breakthrough technologies for minerals prospecting are discussing.
The author of this article (Kazuya, 2022) also notes the importance of using Earth remote sensing
(ERS) data in the exploration process.
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