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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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1. TANYSDYRYS

"Poisk Group" LLC, Sewastopol déwlet uniwersiteti bilen bilelikde sizifi Unsunizi hoédurleyar

Nuclearadro magnit rezonansynyn (NMR) tasirinifi ulanylmagyna esaslanyan minerallary gézlemek Ggin
oran tasirli we teklip edilyan usulymyz, Eartherifi magnit meydanyndaky maddalaryn atomlarynyn yadro
aylawlarynyn spektrini 6lcemek arkaly.

Bu tasir, umumy ady bolan g6zleg enjamlaryny we baglanysykly usullary we tehnologiyalary déretmek tgin
ulanyldy

“Poisk geo golografiki enjamlar toplumy”.

Enjamlaryn, usullaryn we tehnologiyalaryn toplumy, laboratoriyamyzyn hinarmenleri tarapyndan
Sewastopol déwlet uniwersitetinifi alymlary bilen bilelikde islenip duzuldi.

Enjamlarymyz we tehnologiyalarymyz, metodologiya we hasaplamalar Ugin patentler we awtorlyk hukugy
sahadatnamalary bilen goralyar.

Geologiki gozleg ulgamynda, usulymyz, islenyan materialyn bardygyny gérkezyan yerleri bellemek bilen
g6zleg we yataklary ayyrmak cykdajylaryny ep-esli azaltmaga mumkingilik beryar.

2D / 3D seysmiki kampaniya baslamazdan ozal gézleg meydanyny kiceltmek we dolandyrmak has
ansatlasdyrmak, ya-da birmenzes boljak Wibrate bloklary bolmagy tgin sebitifi geologiyasy we
geofizikasy boyung¢a meyilnama dizmage mumkingilik beryar. .

Son bolsa, usulymyzyn kémegi bilen ulgamlayyn buraw kampaniyasyny gecirmegin yerine gaty anyk
g0Ozleg guyularyny yasap bileris. Geo Golografiyanyn kémegi bilen éninden kesgitlenen yerlerde “g6zleg
diylip atlandyrylyan buraw islerini gecirip bilersifiz we gézleg guyularynyn sanyny birinji etapda
gorkezilen zona Ugin in az dereja ¢enli azaldyp bilersiniz.

"

RSS-NMR hem ayratyn gozleg Ugin payhasly ulanylyar
* Partlayjy maddalar yaly howply maddalary gémmek bilen bikanun zyfimak, ¢ Strategiki
magdan yuklerinden zaherli maddalar. « Denzifi diybundaki altyn ya-da kimus
yukli galleonlar * Taryhy gymmaty bolan gamiler

* Strategiki yukler bilen ¢un defize batan gamiler ya-da ucgarlar
* “lostitirilen” yadro ¢esmelerini gozlan.
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RSS: Uzakdan duygur gozleg
Anketany kesgitlemek we 6nuni almak t¢in méhum diuzgun. Bu ¢ylsyrymly ylym
bilen tanys dal bolsanyz, https://civilcrews.com/remote-sensing/
Has tehniki maglumat https://dreamcivil.com/types-of-remote-sensing/
Maya goyum we magdan taslamasynyn gurallary https://investingnews.com/daily/
resource-investing/precious-metals-investing/gold-investing/introduction-to-remote-sensing-and-

mineral-exploration/

Types of Remote Sensing
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NMR: learadro magnit rezonansy
NMR, kabir atom yadrolarynyn magnit hasiyetlerine esaslanyan materiyany derfiemek tg¢in spektroskopiki usuldyr.
Owrenilmeli, gaty guycli magnit meydanyna yerlesdirilen nusga, elektromagnit meydany bilen rezonansy bilen

kesgitlenyan yadro magnitlesmesini alyar.

Instrument Acquisition & Processing Int:prg:ie::g:: .

Medical
MRI
Diagnosis

Borehole
NMR
Exploration

Golografiya

Bu hazirki zaman optikanyrn méhim ugry. Ilkinji gologrammalary D.

Gabor 1948-nji yylda. Yzygiderli yagty fon almak kynlygy sebapli bu hili pesdi. Ilkinji lazerif (1962) peyda

bolmagyndan bari gologramma 6ndirmek ansat. Sondan son birnace yazgy usuly islenip duzildi we ajayyp hilli tg dlcegli
sekilleri almaga mumekingilik berdi. Ajayyp bolsa-da, U¢ 6lgegli sekillerifi 5ndurilmegi golografiyanyn yeke-tak ulanylysy
dal. Interferometriya hem bu taze tehnologiyadan peydalandy we indi dirli wagtlarda yazylan tolkunlara pasgel
bermage mumkingilik beryar. Indi, meselem, yizlerin ya-da ¢ylsyrymly géwrumlerif yrgyldylarynyn tebigy usullaryny

owrenmek mumkin.
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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
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mineral
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2. RSS-NMR gozleg isinin amaly bolegi

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
Obtaining

Recording of
electromagnetic
spectrum of the mineral
on test wafers

Kirlian-camera,
Digital Camera,
PC

Object’s fixation
and the analytical
processing of data

of space
photographs

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

Kosmosdan ya-da RSS-den suratlar

Eartherin Ustindaki gyzyklanma meydanyny derfiemegin ilkinji adimi, Eartherin uzakdan
duygurmagy (ERS) usullaryny ulanyp, emeli hemra suratlaryny almak we gaytadan islemek bilen baslayar.

Sputnik suratlary, islenyan maddalaryf bolup bildayjek anomaliyalaryny kesgitlemek we geljegi uly

go6zleg ugurlaryny kesgitlemek Ugin yorite stasionar enjamlar toplumynda gaytadan islenyar.

Sputnik suratlaryny gaytadan islemek Ugin, IR-100 yadro gdzleg reaktorynyn kdmegi bilen alnan maksatly
maddalaryf nusgalarynyn spektral maglumatlary ulanylyar. WGS 84 ulgamy geografiki salgylanma
ulgamymyzyn esasyny duzyar. (WGS84: Dunya geodeziki ulgamy) -

wersiyasy).

Rewolyusiyanyn ellipsoid gornusini alyan salgylanma geoidine esaslanyan yerUsti koordinat ulgamy.
WGS84, yeriih modelini 6z icine alyan koordinat ulgamy. Esasy we ikinji derejeli parametrler toplumy bilen
kesgitlenyar:

* esasy parametrler yerin ellipsoidinin gérnusini, burg tizligini we gérnuasini kesgitleyar
massa.

« ikinji derejeli parametrler Eartherif agyrlyk guyjunin jikme-jik modelini kesgitleyar.

Bu ikinji derejeli parametrler, WGS84-in difie bir koordinatlary kesgitlemek Ucin dal, eysem GPS nawigasiya
hemralarynyn orbitalaryny kesgitlemek tcin hem ulanylmagy zerurdyr. Bu ulgam asewraziya plastinkasyna
esaslanmayar, kontinental drift ulanyp bolmayandygyny arnladyar
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metrden has takyklygy Ucin (yylda 0.95 sm plastinka hereketi). Sol sebapli Fransiyada geografiki koordinatlary anlatmagyn hukuk
ulgamy RGF93 ulgamydyr.

WGRS84 ulgamynyn salgylanma ellipsoidi GRS 80 (yarym esasy ok a = 6,378,137.0m, 1/ f = 298.257,222,101). GPS kabul edijisi
tarapyndan yzyna gaytarylan "GPS koordinatlary" aslynda WGS84 ulgamynda ginislik, uzynlyk we beyiklikdir. WGS koordinatlary
Uytgesik we Uytgemeyar,

GPS koordinatlary ¢ylsyrymly hemra ulgamyna esaslanyar https://www.garmin.com/fr-FR/aboutgps/ .

GPS belgili yalfiys cesmeler

GPS signalyna we takyklygyna tasir edip biljek faktorlar:

+ Ionosfera we troposfera sebapli yuze ¢ykyan gijikdirmeler: emeli hemra signallary hayallayar

atmosferadan gecmeli. GPS ulgamy bu yalfiyslygy bélekleyin diizetmek Ggin gurlan modeli ulanyar.

« Signal kdp ugurly: GPS signaly kabul edija yetmezden ozal, signal syyahat wagtyny kdpeldip we yalfiyslyklara sebap bolmazdan,
beyik binalar ya-da uly gaya ytizleri yaly obyektlerde séhlelendirilip bilner. L5 signaly kabul edijinif s6hleleri we ¢yzykly
signallary tertiplemek ukybyny yokarlandyryar.

* Alyjynyn sagat yalfyslyklary: Alyjynyf gurlan sagady az gérkezip biler
wagt yalfiyslyklary, sebabi GPS hemralarynyn atom sagatlaryndan has takyk.

* Orbital yalfiyslyklar: Hemranyn habar berlen yagdayy takyk bolup bilmez.

« GOrunyan hemralaryn sany: GPS kabul edijisi nace kdp gorup bilse, takyklygy sonca gowy. Signal petiklenende, pozisiya
yalriyslyklary bolup biler, hatda yagdayy hem okap bolmaz. GPS enjamlary adatca suw astynda ya-da yerasty islemeyar,
yone yokary duygurly kabul edijiler binalaryn icinde ya-da agaglaryn asagynda kabir signallary yzarlap bilyarler.

Sputnik geometriyasy / kdlegesi: Hemra signallary ¢yzyk ya-da yakyn toparlara dal-de, biri-birine gifi burglarda yerlesdirilende has
tasirli bolyar. Sonun Ugin beyiklik adat¢a gorizontal yagday yaly takyk dal.

* Saylanyp boljak elyeterlilik (SA): USDOD 61 SA hemralara ulanylyardy, bu “dusmanlaryn” yokary takyk GPS signallaryny
ulanmagynyn 6flni almak Ucin signallary has takyklasdyryardy. Hékiimet rayat GPS kabul edijilerinifi takyklygyny
yokarlandyran 2000-nji yylyfi may ayynda SA-ny yapdy.

* AMAS: 2004-nji yyldan béri nebit acyslarynyn azalandygyny goérdik, muny sofia degisli edyaris
Gunorta Atlantik Magnit Anomaliyasy) ya-da sebitifi Ustinden ugyan hemralary magnit radiasiyasy sebapli 6¢urilen
tertipde yerlesdiryarler. Sonun tgin koordinatlaryn alynmagyny we yazga alynyan wagty dal-de, seysmiki yagdaydan

polyuslaryn hereketi bilen guyulary barlamak Ucin gidenimizde yalfyslyklar bar, polyusyn hereketi bilen Gytgeyar.
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Ekwora paralel ginislik cyzyklary we Grinwi¢ meridianyndan (Londonyn golayy) baslayan uzynlyk cyzyklary bilen geografiki
koordinat ulgamlary.

LABORATORI 1A 1-nji tapgyra

Bu etapda, hemra suratlarynyn ginisleyin seljermesi geljegi uly gézleg meydancalaryny kesgitlemek, spektral derfiew
usullary bilen kesgitlenen anomaliyalary deslapky kesgitlemek we gyzyklanyan yerlere syyahat etmek tgin karta
maglumatlary tayyarlanyar.

Spektral matrisalar Poisk enjamynyf meydan bdlegi Gcin hem tayyarlanyar. Spektr almak Ugin, dwrenilen yataklardan gaya
nusgalary ya-da suria menzesler
ulanylyar. Bu mesele Ucin “Poisk” enjamlarynyn dirli enjamlary ulanylyar.

SOELGI ISI 2-nji tapgyra

i

M

Sorira ykjam meydan enjamlary bilen yaraglanan gézleg toparynyf gézleg meydanyna ugramak bilen meydancada isler dowam

edyar. Siteerde 6lcegler gegirilyar, tapylan anomaliyalar jikme-jik beyan edilyar, magdan jisimlerinin t¢ 6lcegli modelini we zerur
minerallaryn ylze ¢ykyan yerlerini gurmak Ugin enjam gozlegleri gegirilyar, seylelik bilen cunlugy kesgitlenyar.

"Poisk" toplumynyn meydany, denizde we denizde 6000 metre ¢enli gézlenyan maddalaryn bardygyny kesgitlemage mimkingilik
beryar.

ISif netijelerini gérkezmek

Deslapky gozleglerden we meydan o6lceglerinden alnan maglumatlara esaslanyp, misdera kartografiki maglumatlar, profilleri
we goyumlaryn konturlary we s.m. bermek bilen belli bir sebitdaki gdzleglerif netijeleri barada hasabat duzulyar.
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Synag guyularyny takmynan cufiluk suttinleri bilen burawlamak Gcin teklipler berilyar. Gazylyp alynyan baylyklar
kesgitlenen yataklar U¢in bahalandyrylyar.

Musderi tarapyndan goylan meselelere baglylykda belli bir hasaplamalar we goyumlaryn tg 6lcegli modellerinif gurlusygy
amala asyrylyar. Uglewodorod yataklarynda, suwda we s.m. bar bolan guyulary ulanmagyn geljegi. baha

berilyar.

Seylelik bilen, yadro magnit-rezonans tasirinifi usullaryna esaslanyan geologiki gézleg usuly, mineral yataklarynyrn
geofiziki g6zlegini ep-esli ¢caltlasdyrmaga, isifi bahasyny 100-1000 esse azaltmaga miumekingilik beryar, sol bir wagtyn ézinde
takyklygyny ep-esli yokarlandyryp biler. gézlegler.

Seylelik bilen, awtorymyzyn yadro magnit-rezonansynyn tasirini ulanyan usullaryna esaslanyp, size hodurlenen geologiki
gozleg usuly, mineral yataklarynyn geofiziki gézlegini ep-esli caltlasdyrmaga, isifi bahasyny 100-den 1000 esse azaltmaga
we ep-esli yokarlandyrmaga mumkingilik beryar. gézleglerin takyklygy. Usulyn mertebesi, hyzmatdaslarymyz tarapyndan
yerine yetirilen 280-den gowrak eser bilen tassyklandy, olaryn her biri ofiyn seslenme we minnetdarlyk déredyar.

Hyzmatdaslarymyz, Sewastopol dowlet uniwersitetinin alymlary bilen bilelikde teoretiki esaslara, NMR usulyny 6sdurmage
we ulanmaga we esasanam geofiziki mineral g6zleglerde ulanylyan Poisk enjamlaryna bagyslanan 300-den gowrak ylmy
makala we eser cap etdi.

Tejribe

On déreden tehnologiyalarymyzyf sanawy asakdaky minerallary éwrenmage mimekingilik beryar:

» Uglewodorodlar (nebit, gaz, gaz kondensaty), * Suw, * Mis

magdany,

+ Uran magdanlary, ¢

Altyn, kimus, molibden,

marganes magdanlary, * Beyleki metal we poli metal

minerallary, » Deniz duybundaki polimetal diwdunler,

gOéwher Kimberlite cesmesinin gayasy),

* Howply maddalaryn (partlayjy maddalar, zéherli maddalar,) jaylanmagy bilen gézeggiliksiz zyfiylmak;
we s.m.)

+ Denzin diybindéaki galleonlar, cun denizde gark bolan gayyklar ya-da ucarlar yaly kép zat.
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Sanawda gorkezilen zatlaryf her biri Ggin dinyanin durli sebitlerinde - Russiya, Ukraina, Italiya, BAE,
Saud Arabystany, Afrika, ABS, Bagama, Mongoliya, Indoneziya, Awstraliya we s.m. islemek tejribdmiz
bar.

Mineral gézleg gury yerde-de, denizlerifi we ummanlaryn tekjelerinde-de gecirilyar.

Usulyn ygtybarlylygy, hyzmatdaslarymyzyn yerine yetiren 280-dan gowrak isi bilen tassyklandy, bularyn
her biri musderilerifi ofyn seslenmesine sebap bolyar we Sewastopol déwlet uniwersitetinin alymlary
bilen bilelikde 300-den gowrak yImy makala we teoretiki esaslara bagyslanan eserler ¢cap edildi, NMR
usulyny we esasanam minerallary geofiziki gézlegde ulanylyan Poisk enjamlaryny 6sdirmek we ulanmak.

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
Goyumlary uzakdan gézlemek (3D)

* GOzleg meydancalary birliklerden ylzlerce ineddrdul kilometre ¢enli bolup biler. Dowamlylygy
ekzamen 1/4 ay.
* Anketif netijesinde asakdaky maglumatlary alyarys:
- yataklaryn we yalfys zolaklaryn yer konturyny tazelemek,
- guyy burawlamak ucin meydancalar we nukdaynazary,
- gozyetimlerin sany, galynlygy we curilugy,
- gaz wilkalarynyn we olaryn icindaki basysyn, suw gozyetimlerinifi bolmagy;
- yataklaryn transvers we uzyn bolekleri, 3D modeli;
- goyumyn bar bolan atiyaclyklary
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YImy bélum
1-nji tapgyra ya-da BIRINJI adim

Mineral g6zleginde ilkinji adim, g6zleg meydanyny uzakdan g6zlemek (emeli hemra suratlaryny ya-da howa suratlaryny
ulanmak), geljegi uly yerleri kesgitlemek we maglumatlary meydan islerine tayyarlamakdyr. Munun tgin asakdaky
amallar yzygiderli amala asyrylyar:

Durli konsentrasiyaly metallaryn ya-da yerasty suwlaryn (icilydn, gowsak minerallasan ya-da duzly geotermiki suwlar) nebitin,
gazyn, magdanlaryn nusgalaryny éwrenmek, olardan maglumat-energiya spektrini (metallaryri we metal dal atomlaryn
spektri) ) ya-da salgylanma (adaty) metallaryf atom spektri olaryf diziimine giryar.

GoOzleg agentlerinifl (nebit, gaz, GC, durli metallaryhh magdanlary, yerasty suwlar we s.m.) maglumat we energiya spektrini
gecirmek nanomateriallardan we organometallikadan yasalan y0rite “synag” we “isleyan” metbugatda (matrisa) amala
asyrylyar. radiasiya.

Ondan sonky himiki bejergisi (“tikis”) gecirilyar we nanomateriallaryf konsentrasiyasy neytron isjefilesdirme usuly bilen
Olcelyar.

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)

f Resonant signal

RIS i ru; is a ot

+ Direct measurement of T2 parameter for
identification of water horizons, depth and
reservoir porosity

b et — Shallow survey depth (up to 150m),

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

| Water horizon

Disadvantages caused by weak directionality of antennas:

Dipole m
Gain coefficient
==2 W

Low-suspended
horizontal frame
v antenna

BAHA BERMEK WE KALIBRASI .A

Stasionar yer gozleg toplumynyn enjamlary we ykjam geofiziki rezonans synag enjamlary (NMR enjamlary),
kesgitlenen laboratoriya sertlerinde gowy kesgitlenen nusgalary (standart) uzakdan kesgitlemek arkaly Poisk toplum
laboratoriyasynda barlanyar we kalibrlenyar.

Owrenilen yerif ginislik ya-da awiasiya fotografiki gézleglerini gecirmek (ya-da éwrenilen yerif tayyar analog suratlaryny
satyn almak).
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Spacedrite gatlakly erginler we fosforlar bilen gifiislik (analog) ya-da howa suratlaryny gaytadan islemek,
sonra 5 X104 Rem dozalary bilen séhlelendirmek.

General Idea of the Technology

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

Reprinted Test!
WATSF"

N o

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

Bulary wizuallasdyrmak belli bir uglewodorod anomaliyalary bolan yerlerden alynyar, sebabi her bir suratda
durli metallaryn anomaliyalaryny gérkezmek ya-da magdan anomaliyalaryny gérkezmek tgin dife

bir uglewodorod gérnusi bar, sebabi her bir suratda difie belli bir metal konsentrasiyasy bolan magdanyn
belli bir gérnusi gorkezilyar). Grounderasty suwlary 6z icine alyan yerler Ugin suratlaryn suna menzes
bejergisi (her duz konsentrasiyasy Ugin).

Ginislikdaki sekillerden sekillendirilen anomaliyalar, georeferaly hemra sekiline (Google mozaikalaryny,
Landsat we s.m. koordinat paneli bilen) son dwrenilen sebitif kartasyna gecirilyar. Detlize cykarylan
anomaliyalaryn yerlerini kesgitlemage dowam edyaris.

Nebit we gaz howdanlarynyn ytize ¢ykmagynyn takmynan curilugynyn anomaliyasynyn bir nokadynda,

ya-da durli metallaryn ya-da suwlaryn minerallagsmagy, durli suwlaryn (slyji, azajyk minerallasan,

duzly, geotermiki) kesgitlemesi bar. Encelize cykmagyn cunilugy, bir wagtyn 6ziunde 2 hemra suratlarynda
alnan, yoéne hemra orbitalarynyn darli meyilleri bilen amala asyrylyan anomaliyanyn ¢aklerinify siysmeginin
ululygy bilen hasaplanyar. Isinifi dowamlylygy

birinji etap 3 aya ¢enli dowam edip biler. Birinji tapgyryn netijelerine esaslanyan anomaliyany ylze ¢ykarmak
we kesgitlemek ahtimallygy 65-70%.
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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.

N )

HYZMATDASLYK 2 ORA-DA IKINJI BOLUM

Isin ikinji basgangagy, her anomaliyada asakdaky 6lcegler bilen ykjam rezonans synag enjamlary bilen yzygiderli 6lceglerden

ybarat:

Anomaliyalaryri dowamlylygyny barlamak, aracaklerini anyklamak, rezonans synagy arkaly anomaliyanyn konturlarynyn
caginde yerlesyan nokatlaryn koordinatlaryny kesgitlemek, anomaliyada goézlenyan maddalaryn atomlaryny tolgundyrmak

we anomaliyalaryn Ustinde yuze ¢ykyan rezonansly elektromagnit meydanlary yazga almak. .

Peculiarities of work on site @_ Remote Survey of Plots |
Deep probing of a deposit is camied out pointwise using a namow-beam Baveyadiion Solved tasks:
spectrally modulated signal that resonates in the sought-for substance . 1. Detection, localzation and cbtainment
Depositof of ground contuurs of depesits,
Transmitting part of the compiex of mobile equipment natural gas 2 Defniticn of rumber of horcons of cepesit,
" ! - [T 3 Definition of cecumince degths of honzons,
’ O depogli 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

Work on location is completely harmless to humans and the environment
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Uglewodorod suw howdanlarynyn we gozyetimlerinin yuze ¢ykmagynyn cunlugyny kesgitlemek,
yerasty suwlaryn minerallasmagy we toplanmagy, geologiki bolimlerdaki saylanan 6l¢eg nokatlarynda
galynlygy (6l¢eg nokatlarynyn arasynda zerur aralyk bilen).

Rezonans synag enjamlaryny ulanyp, suw howdanynyn gaya gornislerini we 6lceg nokatlarynda
go6zenekliligini, magdanlarda metal konsentrasiyalaryny we gaz gorizontundaky gaz basysyny
kesgitlemek.

Mineraly emele getiryan elementlerint atomlarynyn NMR tolgundyrylmagy netijesinde elektromagnit
meydanlarynyn rezonans yygylyk spektrinii gézleg yatagynda hasaba alys (aylawly elektromagnitli
mikrotolkun generatorlaryny ulanmak bilen Eartherin tebigy magnit meydanynda amala asyrylyar) meydan).

Meydan isleri, basda tayyarlanan gozlenyan maddalaryn (magdan, suw, uglewodorod we s.m.) spektrli
yazgylary bolan “Poisk” toplumyndan ykjam enjamlar toplumy arkaly amala asyrylyar. Jubi toplumyny
awtoulagda ya-da gayykda yerlesdirip bolyar.

Meydan 6lcegleri yataklary has takyk kesgitlemek, cunilugy kesgitlemek, magdan kanlerinin
profilinif sonraky gurlusygy (U¢lnji tapgyrda) maglumat yygnamak, baylyklary hasaplamak we yataklaryn
ondurijiligi Ugin zerurdyr.

Seyle dlcegler zerur takyklyk bilen gézegcilik buraw nokatlaryny saylamaga, gézleg guyularynyn zerur
cunilugyna baha bermage we caklayys hasaplamalary tcin maglumatlary yygnamaga muamkingilik beryar.

Meydan isleri, yize ¢ykmagyn geologiki ayratynlyklaryny almak goterimini 90-95% yokarlandyryar,
caklama hasaplamalarynyn yalfyslygy 30-35%.

Ikinji etapdaky isift dowamlylygy gézleg meydanynyn ulag infrastrukturasyndan uzaklygyna,
Owrenilen yerin ululygyna we gézleg isinin ¢ylsyrymlylygyna (sol bir wagtyn 6zinde éwrenilen minerallaryn
sany we s.m.) baglydyr. Adatca, meydan islerinifi mohleti 1-3 ay dowam edyar.

Example of remote plot survey Conduction of Works on site (expedition)
(total area of the plots is 500 sq.km) } i
I@ Survey of deposits bSumycfmﬂtonsfh

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 thickness of each horizon,
3. Construction of geological of dep
4. Definition of optimal drilling points.
5 Detection of gas caps in horizons, definition of
i} . /Sl thickness and pressure in them, evaluation of
Suryeyed plot | resenvoir rocks.

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

The result is achieved within 2 months,

Drilling - . , ® Survey of wells on site
point A
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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Uclinji 4dim

Isifn Ugunji basgancagy "Poisk" toplumynyn stasionar enjamlarynda amala asyrylyar we birinji etapda alnan ahli maglumatlary
gaytadan islemegi we ikinji tapgyra meydan élceglerini 6z icine alyar. Uciinji tapgyryfi wezipeleri asakdakylar:

= e
{IR38E0815480422
T T T

2-nji suratda goyumlaryn uzynlyk bolimlerine esaslanyar.
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3- nji suratda 3D gaz gorizontynyh modeli gorkezilyar.

Resultats des etudes remises au client sismiqgue 3 D versus RSS-NMR

. S|:°;m|que 3D ; RSS-NMR : lecture directe des resultats
l'interpretation est necessaire
-“"—_.:-/"qf"w' ‘_—__,,d;;-—“‘:-—'l"" e 4321012343678 4324012345870
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« Stasionar enjamlarda meydan 6lceglerinifi netijelerini gaytadan islemek, * Nebit

we gaz gozyetimlerinin, yerasty suw gorizontlarynyn galynlygyny hasaplamak we
metallaryn belli bir (ortaga) konsentrasiyasyny 6z icine alyan dirli metallaryf minerallarynyn
galynlygy.

* Gaz howdanlarynda we gorizont drtuklerinde gaz basysyny kesgitlemek
nebit tankerleri.

* Nebit we gaz howdanlarynyn (suw gozyetimlerinif) cunlugyny we galynlygyny dlcemegini netijelerinden
ya-da 6l¢eg nokatlarynda minerallasmagyn ytze ¢ykmagynyn cunlugyny élcemegin
netijelerinden geologiki bolimleri wizuallasdyrmak.
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* Uglewodorodlaryn (nebit, gaz, gaz kondensatlary) we minerallaryn (mis,

uran, molibden, kimds, altyn we s.m.).
* Depozit zolaklarynyn konturlarynyn aragaklerini we zolaklaryny kesgitlemek we kartalasdyrmak,

uglewodorod gorizontlarynyn we minerallasma cunlugynyn cunlugy, gézyetimlerin sany we
peydaly kuwwaty.

+ Kartalarda saytlaryn aracaklerini we slyji we duzly suwun yerasty yygnanmalarynyn gdzyetimlerinin
cunlugyny, seyle hem geotermiki suwlary (cunilugy 6000 metre cenli) ¢yzyn.

* Nebit we gaz howdanlaryndaky gayalaryn gornusini kesgitlemek, galynlygyny hasaplamak we
anomaliya boyunca paylamak.

* Kesgitlenen uglewodorod zolaklarynyn we sttinlerinifi geologiki profilini wizuallasdyrmak
guyy buraw nokatlarynda cunlugy (cunlugy 6000 metre cenli).

Survey Example: Natural Gas
(ground contours of deposit)

......

) 1. We will use natural magnetic field of the
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

gl_os? to field of the equivalent magnetic
ipole

2. Vector of nuclear
magnetization M in
relation to Be can be
decomposed into

two compounds: lengitudinal Ma that matches with vector direction Be,
and transverse M+, perpendicular to Be.

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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* Tektoniki anomaliyalary kesgitlemek we kartalasdyrmak (kemgilikler we tektoniki stiysmeler).
+ Kesgitlenen minerallagsmagyii geologiki profilini, cui sttinlerini ¢yzyn
Guyulary burawlamak ya-da yerasty suwlaryn yygnanyan yerleri (6000 m cunluga ¢enli).

* Kesgitlenen anomal yerlerde yerasty suw ¢esmeleriniri takmynan ¢ak edilydn mukdaryny ya-da magdan
anomaliyalarynyft mukdaryny hasaplamak, 6lceg nokatlarynyri arasynda 150 m-den 250 metre ¢enli aralykda
(magdan anomaliyalary tgin - 15 m-den 25-e ¢enli aralyk bilen gurlan geologiki profillerifi esasynda hasaplanyar.
m).

+ Kesgitlenen yerlerde depo agylyan nokatlary saylamak. Zerur bolsa, Mlsderi maslahat berilyan nokatda
g6zegcilik buraw islerini geciryar. Kartografiki materiallar bilen jemleyji hasabat berilyar.

Diagram of Measurement of Deposit Parameters

Response signal
/a 2 \—/ 8 Mess LTy fibitioi In measuring point the
e < modulated laser beam is
= g directed towards deposit
o 1 T ; ]

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,

Occurrence depths of a
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

Tapylan anomaliyalaryn doly ylze ¢ykarylan ayratynlyklaryny, kartografiki we geologiki maglumatlary
(anomaliyalaryn kartalary, bolumlerif grafiki sekillendirisleri, saylanan buraw nokatlarynyn cunluk
sutinleri we s.m.) MUsdera g6z éninde tutulan gozleg isleri barada hasabat resminamalaryny ibermek. .

Uclinji tapgyryf isinifi dowamlylygy, ilkinji iki etapda alnan maglumatlaryf mukdaryna baglydyr. Adatca hasabat
dowri 3-4 aydan ge¢meyar.
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MINERAL MESELLER UGIN MINIMUM TALAPLARYNY. MESELELERI

Name Gcin mineral nusgalary gerek?

Stagehli basgancaklardaky isifi esasy elementi, misderiden mineral nusgalary almak ukybydyr. Bu isi yerine yetirmek
ucin zerurdyr.

Bu 6ran méhumdir, sebabi nusgalar minerallary 6z icine alyan gayadaky salgy elementlerinifi (metallar, metal dal) we
gosmaca komponentlerifi (hapalaryf) konsentrasiyasyny kesgitlemage kémek edyér. Olceg enjamlary, berlen
nusgalardan okalyan amplituda-yygylyk spektrine esaslanyar. NMR spektrini tanamagyn goni yazgysy, éwrenilen
maddanyn duzimindaki elementlerifi atomlaryny tolgundyrmak arkaly amala agyrylyar.

Nusganyn, gayalaryn ylze ¢ykyan her bir sebiti t¢in stasionar (laboratoriya) we meydan enjamlaryny
gurmaga mumkingilik beryandigini yene bir gezek bellemelidiris, bu bolsa gozleglerin takyklygyny
in yokary bahalara cenli yokarlandyryar.

Tapyljak 6numlere géra nusgalar Gozleg baslamazdan

ozal asakdaky sertlerif biri berjay edilmelidir.

Gozlegin in yokary takyklygyny gazanmak Ucin her element t¢in maglumat bermeli. Tapylmagyna bolan ynam derejesi,
berlen nusgalaryn we maglumatlaryn hiline bagly bolar.

Gaty minerallary gozlaninizde, bize su zatlary bermeli:

Nusgalaryn Gg goérnusi:

bar. Dasdaky islenyan mineralyn ifi yokary mukdary bilen nusga;

b. Galyndylaryn konsentrasiyasy;

vs. Senagat konsentrasiyasy bilen bir nusga (goyumyn tajircilik 6susi girdejili bolup biler)

Bellik: b) we c) nusgalary g6zleg meydanyndan 30 km uzaklykda bir yerden yygnamaly.

A), b) we ¢) nusgalary alnan nusga alnan yerlerifi aragatnasyk maglumatlary ;
A), b) we c) nusgalaryn alnan curilugy ;

Ibermek Ggin berjay edilmeli diizglinler
Her nusganyn agramy takmynan 150 gr bolmaly;
* Ibermezden ozal, musderi 6zbasdak himiki derfiew gegiryar we bize tpjun edyar
magdanyn gornusini/ dizimini we / ya-da nusgadaky islenydn maddanyn dizidmini gérkezyan netijeler;

* Nusga ibermezden ozal, her nusganyn suratlaryny bize bermeli
tassyklamak;

* ippingukleme gorkezmeleri suratlar we derfiew netijeleri alnandan son berler
himiki;

» Mysaldan basga-da, litologiki beyany bermek maslahat berilyar
gayalar bar.
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Classification des bruts

% S du fioul Brut TBTS Brut BTS Brut MTS Brut HTS Brut THTS
Rdt % du fioul €05%S €10%S €20%S £30%S >3%S
Trés leger Brent
Rdt £ 31 % Pds | Hassi-Messaoud
Zarzaitine
Nigeria Light
Léger Nigeria Forcados | Bréga Murban Qatar
Rdt < 38 % Pds | Nigeria Médium Zuétina Zakhum
Berri
Umm Shaiff
Moyen Ekofisk Es Sider Agha Jari Basrah
Rdt £48 % Pds Ashtart Kirkuk
Arabe Léger
Tatar
Lourd Amna Emeraude | Grondin / Mandji | Grondin Buzurgan
Rdt > 48 % Pds | Bassin Parisien mélange Kuwait
Gamba Safaniya (Arabe lourd)
Emeraude / Loango Tia Juana
Loango Bachaquero
Rospo Mare

Umuman nebit we uglewodorodlar G¢in nusga

Nebit we / ya-da gaz we gaz kondensaty gozlaninizde:

* 500 km uzaklykda yerlesyan guyudan alnan 150 ml nebit we / ya-da gaz kondensaty. Gozleg yeri nage
yakyn bolsa, sonca gowy. Nebit ya-da gazy 6z icine alyan sol bir geologiki gurlusyf nusgasy bolmak
islenyar;

* Nusga alnan guyynyn koordinatlary;

* Nusganyn alnan gunlugy;

* Iberilmezden ozal, misderi 6zbasdak himiki derfiew geciryar we bize nebitifi gérnusini / dizdmini we / ya-
da gaz / kondensatyn dizimini gérkezyan netijeleri beryar.
gaz;

* Nusga ibermezden ozal, her nusganyn suratlaryny bize bermeli
tassyklamak;

* ippingukleme gdrkezmeleri suratlar we derfiew netijeleri alnandan son berler
himiki;

+ Mysaldan basga-da, litologiki beyany bermek maslahat berilyar
gayalar bar.

* Slanes gazy Gaz taparys diyip umyt edyan yerimize mineral iberin (0,500 kg)
* Beyleki ¢ylsyrymly dnimler Taslamalary diizmezden ozal bizifi bilen maslahatlasyn

* Howply maddalaryn (partlayjy maddalar, zaherli maddalar,) jaylanmagy bilen g6zegciliksiz zyfiylmak ;
we s.m.). Taslamalary dizmezden ozal bizifi bilen maslahatlagyn
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+ Karib denzinin duybutndaki galleonlar yaly gamiler, Ikinji jahan ursundan gymmat bahaly
metallary dasayan gamiler

* MH370 ya-da AF 447 helakgciliginden son ucar helakgiligi
cun deniz. Taslamalary islap duzmezden ozal belli bir faktorlara baglylykda ¢dzgutler bolup biler

* RSS tarapyndan jemleyiji tapgyrda “Boeing 777 ER 200 Malayziya Howayollary MH 370" taslamasy-
NMR BY Fands-lic
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