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Operating sequence

Ne

list of works of remote detection and investigation of deposits

Preparatory works
Order and obtaining of aerospace photographs of the investigated territory.
Order and obtaining of ultra-pure chemical reagents.
Laboratory manufacture of test gel-wafers.
Recording of electromagnetic spectrum of the sought-for substance on test wafers.

Object identification
Radiative processing of aerospace photographs on research nuclear reactor with test wafers of the
sought-for substance and sensitive X-ray film.
Chemical processing of negatives that have undergone radiative and energoinformational impact in
the nuclear reactor.

Contour object deciphering
Visualization of object contours and also incoming and outgoing torrents with the help of Kirlian-
camera. Obtaining of computer image with the help of digital camera connected to Kirlian-camera.

jon of computer image of the object (geographic connection of the
image's points and the area).

Object’s fixation — definition of its size, form and location on the area according to the photograph.

Analytical data processing obtainment of coordinates of beds and calculation of supplies

Preparation of report and providing the Customer with it
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Types of Remote Sensing

WHAT IS REMOTE SENSING?
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General Idea

A large number of different signals i1s obtained in the process of shooting. Signals
that are of interest to us representing the molecular structure of minerals are in the
infrared (IR) range. Their level 1s very low and can be captured only by analogue
images.

In line with this, our task 1s to filter useful infrared range signals with the help of
resonance and, further, to subsequently visualize them (transfer of IR range signals mnto
the visible frequency range). The general diagram of this approach is shown in fig. 1
and fig. 2.

Analogue
satellite photo
camera

Radiation of
the sough-for
mineral

Fig. 1
Radio | Infrared Optical Ultraviolet
waves range Range radiation

The required » Analogue infrared
frequency range L8 satellite images
!
%
| I | 2. Resonance processing
lens & of image

- 4

Photographic film 3. Image visualization
1. Satellite \ 4
Optical filtration 4, Transfer of data onto a map

Satellite
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Technology

The general scheme

Preparatory Object Visualization Photo- Object’'s
works identification of object grammetric fixation
contours calibration

Technological scheme

Obtaining Laboratory
of mineral manufacture of
samples test gel-wafers

Drawing up
of report

v i

Obtaining -
of space IRetcordmg °tf_ Kirlian-camera, Object’s fixation
photographs Searomagnsto Digital Camera, and the analytical

spectrum of the mineral
on test wafers

PC

processing of data

Visualization
of object
contours

Radiation-chemical treatment of
analogue aerospace photographs
of the inspected territory

Geographic
connection of the
image’s points
and the area
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Main Principles of the Technology

Our scientists have developed and successfully apply an innovative technology
of remote search and prospecting of minerals deposits

Classification

"Direct” method of remote sounding of Mineral Deposits

&

Nuclear magnetic resonance

Use of aerospace photograph Work on site

Thanks to resonance, which we arouse in sought-for substances, we “see” deposits
of minerals underground and precisely define their parameters
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NMR Methods in Geophysics

Method of nuclear magnetic logging

Hallit | Schlumt c x
+ Direct measurement of T1 parameter for

identification of fluids, porosity and penetrability

regardless of lithology

- Small survey radius, powerful magnets,

powerful transmitter
(r=0.05-0.2m, f=0.6—1.2 MHz, B=0.1-3T, P =50-300W)

Method of magnetic resonance sounding (MRS)

Resonant signal

RIS instri
+ Direct measurement of T2 parameter for
identification of water horizons, depth and
reservoir porosity
— Shallow survey depth (up to 150m),

MRS response | -- powerful transmitter (impulse 4000 V, 600 A)

I Water horizon

Disadvantages caused by weak directionality of antennas:

Dipole m
Gain coefficient
==2 W

Low-suspended
horizontal frame
s antenna
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General Idea of the Technology

Preliminary the spectrum of the sought-for mineral
is recorded on special test wafers

Reprinted Tt
WATER

Photograph TestWafer  X-ray film
v - Aerospace photographs

\J . . .
N Test wafers are used as a resonator during radiation-

chemical processing of analogue aerospace
photographs of the territory
obtained in the infrared range.
Resultis direct visualization of ground contours of
basins and deposits

Point-by-point resonance sounding of an area: improvement
of deposit contours, obtainment of longitudinal and
transverse sections. Selection of optimal drilling points,
improved calculation of expected reserves.

Test wafers are used for spectral modulation of transmitter's
radiation
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Our way - Increase of Radiating Power

Application of super directive antenna

Antenna’s radiating power:
antenna Prag=nNa-Ga Py
\ o X where Ptr is transmitter power,
B na —antenna's coefficient of efficiency,
GA —antenna's gain coefficient,
For dipole Ga ~ 4,
For directive antenna:
Ga=S1/Sa=4m-R?/ Sa,
where S, is effective antenna area.

With R = 1m and Sa= 10 m?2 we receive power
increase of superdirective antenna

Dipole (frame) Super directive

Ga= 4m-106~12-108

Increase of Prospecting Accuracy

The considered systems use sinusoidal resonance signal. However, oil consists of
1,000 substances, therefore in order to reach maximum identification of the sought-for
mineral it is necessary to excite resonance in all types of molecules of the sought-for

substance

Thus, the main idea of the innovative method lies in
“Point-by-point sounding of an area with frequency spectra that excites
resonance in the sought-for substance”

Options of Remote Survey

|

|

Y Y
Prompt Remote survey Obtamment of Remote
diagnostics of map of Survey of
(@ territories | of plots | @ minerals @ wells

®Diagnostics of territories and blocks is conducted on areas of up to 10,000 sq. km and more

Deposit of natural

gas
Territory of survey with N
diagnostics method . RESULTS R ’

B 'RANR - flow of fresh s

. water
- >

Achieved within
1-2 months

Solved tasks:
*Prompt detection of deposits and reservoirs of hydrocarbons in large territories,
underground flows of fresh water and other minerals at request.
+Definition of ground contours of deposits, estimation of number of horizons and
their possible occurrence depths.

Diagnostics allows to quickly evaluate the prospects of different territories.
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The procedure for measuring the depth of occurrence of
deposits using analog satellite images

1. Use space images the investigated area obtained at different elevation angles a and B

from the satellites 1 and 2.

2. Obtain ground mapping point 3 in two different positions, "1" for the first satellite

and "2" for the second.

3. We calculate coordinates of points 1 and 2, calculated by different images.
4. Determine the amount of displacement "and" between them on the ground.
5. Inthe triangle 1-2-3 side a and the adjacent interior angles a and B are known. Such

a triangle is called a solution.

6. After the evaluation is determined by the depth of the deposit h.
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Peculiarities of work on site

Deep probing of a deposit is camied out pointwise using a namow-beam
spectrally modulated signal that resonates in the sought-for substance

Transmitting part of the compiex of mobile equipment

Work on location is completely harmless to humans and the environment

@ Remote Survey of Plots |
— Sched tusks:
g g 1. Detecton, locakeabun anc cblanment
Depositof of ground contuurs of depesits,
natural gas 2 Definiticn of numter of horcons of cepesit

[T 3 Definition of cecumince degths of honzons,

ONl Gepogiis 4 Definition of thickness of each horizon,

5. Evaluation of resersa rock,
6 Calculaion of Tunecast valume of
GEECsM reser/es
Result v achicvea willin 2 months

@ Obtainment of map of minerals
Mapping of deposits of vanous minerals in large areas of land and sheif

Remote survey of wells

Survey results:
- presence or absence of deposit of the t-for mineral
in a drilling point (or close to i), if “‘yes® then the following is

- ground contours of deposit, number of horizons,
occurmence depth and expecied thickness of horizons
Results is achieved in 2 months maximum
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Example of remote plot survey Conduction of Works on site (expedition)
(total area of the plots is 500 sq.km) i 1
I@ Survey of deposits bSumycfmlbonsm

Solved tasks:

1.Specification of ground contours of deposits and
occurrence depths of horizons and their thickness,
evaluation of reservoir rocks and cap rocks.
2 Definition of number of horizons of deposit.
occurrence depths and thlcknes.-. of each horizon,
3. Construction of geol I of d
4. Definition of opﬂmll chilong points.
5 Detection of gas caps in horizons, definition of
iy o 05 OO thickness and pressure in them, evaluation of
Suryeyed plot | reservoir rocks.

" TREIE -~ 6.Calculation of predicted volumes of deposit
reserves.

The result is achieved within 2 months,

Drilling Survey of wells on site
point
N, B : -Detection the sought-for mineral in the drilling point,
4 -Determining the number of horizons, occurrence depths and
their thickness, gas pressure, type of resarvoir and cap rock:

The map shows two deposits of natural gas discovered in complex rocks and two s
crack zones (shown in red). Prospective drilling sites were selected
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Resultats des etudes remises au client sismiqgue 3 D versus RSS-NMR

RSS-NMR : lecture directe des resultats

Sismique 3D
l'interpretation est necessaire
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Survey Example: Natural Gas
(ground contours of deposit)

normale| Polaritit=" 1. We will use natural magnetic field of the
. B i Earth as a source of constant magnetic field
with intensity Be = 0,34-0,66 E

As to shape the main magnetic field of the
Earth up to distance of less than three radii
close to field of the equivalent magnetic

dipole
2. Vector of nuclear
magnetization M in

relation to Be can be
decomposed into

two compounds: longitudinal My that matches with vector direction Be, : 3M 3
and transverse ML, perpendicular to Be. i

3. Principle of superposition of magnetic fields: magnetic field
that is created by several moving charges or currents is equal to
vector sum of magnetic fields that are created by each charge or

current separately.
According to Gauss's law for magnetic field div B = 0 we receive
superposition of fields Be and M|, i.e. the magnetic field of the Earth *
extract’s resonance response of molecules to the surface.
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Diagram of Measurement of Deposit Parameters

E_RGSEQSW'_]
/a 2 8 Mess LTy fibitioi In measuring point the
e 1 modulated laser beam is
\ = i directed towards deposit
A

under a angle. Modulated
signal spreads under ground
from test wafer.

Operator moves along the
measuring ribbon with
receiver. Response signal is
registered at distance from
€1 to €2,

1thorizon =555
N\ w&rﬂ;ﬂwg\‘g&ﬁ ¥ %1 Occurrence depths of a
AT horizon are calculated with
the help of the following
formulae

hi =€ -tg a, h2 = €2 . tg a. Horizon thickness Ah = hz - h1= (€2 - €1)-tg a,

By placing test wafers with recording of own frequencies or natural gas at different pressure,

we are able to determine presence of gas cap and gas pressure in it.
14

RZEXPIARMA LR E X H A FRHPMUIENR N2 TMHESEMRER (REH
= BIEE GEETEFLRETRETF) o o

BN ER TR REUR T RIF NN BIRISHEIE R 85 REINEE3-4 1A,
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% S du fioul
Rdt % du fioul

Trés léger
Rdt £31 % Pds

Léger
Rdt £ 38 % Pds

Moyen
Rdt £48 % Pds

Lourd
Rdt > 48 % Pds
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Brut TBTS
£05%S

Hassi-Messaoud
Zarzaitine
Nigeria Light

Nigeria Forcados
Nigeria Médium

Ekofisk

Amna

Bassin Parisien
Gamba

Emeraude / Loango
Loango
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Classification des bruts

Brut BTS Brut MTS
€10% S €20%S
Brent

Bréga Murban
Zuétina

Es Sider

Emeraude | Grondin / Mandiji | Grondin

mélange

Brut HTS

£30%S

Qatar

Zakhum
Berri

Umm Shaiff

Agha Jari
Ashtart
Arabe Léger
Tatar

Brut THTS
>3%S

Basrah
Kirkuk

Buzurgan

Kuwait

Safaniya (Arabe lourd)
Tia Juana
Bachaquero

Rospo Mare
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