| TOSISCILOR:

FOUNDERS: |

SOCAR, GEOFIZIKA VO GEOLOGIYA IDAROSI
AZORBAYCAN MILLI GEOFIZIKA KOMITOSI IB

SOCAR, GEOPHYSICS AND GEOLOGY DEPARTMENT
THE NATIONAL COMMITTEE OF GEOPHYSICISTS OF AZERBAIJAN NGO

AZORBAYCANDA
YENILIKLORI
RUBLUK ELMI-TEXNIKIi JURNAL
3/2023
REDAKSIYA HEYOTI:
SIRINOV E.I. Bas redaktor
KOCORLI S.S. Bas redaktorun miiavini
MURADOVA H.R. Texniki redaktor
ABDULLAYEV R.1. SOCAR
ABDULLAYEVN.R. BP
BAGIROV E.B. SOCAR
OHMODOV A.M. Geofizika vo Geologiya Idarasi
OHMODOV T.R. ADNSU
QARAGOZOVE.S. SOCAR “Azneft” B
FEYZULLAYEV ©.8. ETN, Geologiya vo Geofizika Institutu
HUSEYNOV D.A. ETN, Geologiya vo Geofizika Institutu
CAVADOVA A.S. SOCAR
QODIROV F.O. ETN, Neft va Qaz Institutu
MOMMODOV P.Z. ADNSU
NOVRUZOV ©.Q. “Neftqazelmitedgiqatlayiha” Institutu
SOKSBROV H.I. “Neftqazelmitedgiqatlayiha” Institutu
VOLIYEV N.A. SOCAR
SOCAR
YUSUBOV N.P. ETN, Neft va Qaz Institutu

NEWS IN AZERBAIJAN

SCIENTIFIC - TECHNICAL QUARTERLY JOURNAL
3/2023

EDITORIAL STAFF:

ELCHIN I. SHIRINOV Editor-in-Chief
SHAHVELED S. KOCHARLY  Deputy Editor
HEYRAN R. MURADOVA Technical Editor

ROVNAG I. ABDULLAYEV SOCAR

NAZIM R. ABDULLAYEV BP

ELCHIN B.BAGIROV SOCAR

AKIF M. AHMADOV Geophysics & Geology Department
TOFIG R. AHMADOV
ELMIR Sh. GARAGEZOV
AKBAR A. FEYZULLAYEV

Azerbaijan State Oil Industrial University
SOCAR “Azneft” P.U.
Institute of Geology & Geophysics

ANAS
DADASH A. GUSEYNOV Institute of Geology & Geophysics ANAS
ARZU S. JAVADOVA SOCAR
FAXRADDIN A. GADIROV Institute of Geology & Geophysics
ANAS

PARVIZ Z. MAMMADOV
ALI G. NOVRUZOV
HAFIZ 1.SHAKAROV

Azerbaijan State Oil Industrial University
Oil and Gas Research and Design Institute
Oil and Gas Research and Design Institute

NAZIM A. VALIYEV

SOCAR

KHOSHBAKHT B. YUSIFZADE‘ SOCAR

NAMAZ P. YUSUBOV

Institute of Oil & Gas ANAS

“Azorbaycanda geofizika yeniliklori” elmi-texniki jurnali
Azorbaycan Respublikasinin Prezidenti yaninda Ali Attestasiya
Komissiyasinin garari ilo elmi daraca almaq tigiin dissertasiyalarin
osas elmi naticalori ¢ap oluna bilon elmi jurnaldir vo miivafiq
nasrlarin siyahisina daxil edilib.

© «Azarbaycanda geofizika yeniliklori»

Nosr Motbuat vo Informasiya Nazirliyi torafinden qeydo alinib.
Qeyd Ne B 309, Lisenziya AB Ne 022509.

Magalelerin mezmununa gore moesuliyyati onlar1 toqdim

edan toskilatlar vo miuislliflor dastyir.

Bizim nasrin materiallarindan istifads edildikdo ona istinad
zoruridir.

The scientifical-technical journal “Geophysical News in
Azerbaijan” has been included to the list of publications and
scientific journals which are able to be published the main
scientific results of dissertations to take degree with the decision
of The Higher Commission for Academic Degrees and Titles under
the President of Azerbaijan Republic.

© “Geophysics news in Azerbaijan”

Edition is registered by the Media and Information Ministry.
Reg. Ne B 309 License AB Ne 022509

Submitting organization and the authors take responsibility

for the contents of papers.

No part of this issue may be used without the reference to it.

Unvan:

AZ 1033, Baki, Heydor Oliyev pr., 83 a
Tel: (994 12) 521 04 21; 566 64 88
Faks: (994 12) 514 12 71

E-mail: office.ggi@socar.az
Veb-sayt:www.amgk.az

Address:

AZ 1033, Baku, Heydar Aliyev pr., 83 a
Tel: (994 12) 521 04 21; 566 64 88

Fax: (994 12) 514 12 71

E-mail: office.ggi@socar.az
Web-site:www.amgk.az

“Neftqazelmitodqigatlayiho” Institutunun Morkozlosdirilmis Matboosi
Baki, AZ1012, Hason bay Zardabi prospekti, 88 a. Tel/faks: 5210542




Jurnalin bu némrasi Umummilli Lider Heydor Dliyevin anadan
olmasinin 100 illiyina hasr olunmus Xll Azarbaycan Beynolxalq Geofizika

Konfransinin secilmis materiallar: asasinda hazirlanmisdir.

MUNDORICAT

CONTENTS

E.LSirinov, A.M.Ohmadov

Azarbaycanda ¢okma qatin Gyranilmasin-
da regional geofiziki tadqiqatlarin rolu

E.LShirinov, A M.Ahmadov

The role of regional geophysical studies
for researches on sedimentary cover of Azerbaijan

R.ESarafutdinov, R.A.Valiullin,

A.S.Ramazanov, D.V.Kosmilin, FE.Iibadov

Neft hasilatimin artirimasi, quyu va lay
saraitinin geofiziki giymatlondirilmasi zamani is-
tilik manbalarinin istifadasi

R.ESharafutdinov, R.A.Valiullin,

A.Sh.Ramazanov, D.V.Kosmylin, F.1.Ibadov

The use of borehole heat sources in the inten-
sification of 0il production and diagnostics of the
state of the well and reservoir

N.P.Yusubov

Karbohidrogen yataqlarimin litoloji-fasial va
somoarali islonilma modellari

N.P.Yusubov

Lithofacies and Efficient Development Mod-
els of hydrocarbon fields

FE.ibadov, i.Hiiseynov, U.Sixmammadov
Acinohur MNQR-da aparilmis geoloji va geo-
fiziki tadqiqat islarinin iimumilasdirilmis tahlili
FElbadov, 1. Huseynov, U.Shykhmamedov
Evaluation of hydrocarbon potential on the
basis of analysis of the recent geological and geo-
physical exploration work carried out in
Achinohur possible oil and gas region

T.X.Niyazov, O.1. Xuduzado, H.I.Sakarov,

R.N.Siileymanova, N.9.Hasanova,

T.Y.Sakoraliyev

Seysmik vo quyu malumatlar: asasinda Bulla-
daniz sahasinin Qumakialti lay dastasinin sathi
tizra struktur qurulusunun tadqiqi

T.Kh.Niyazov, A.1. Khuduzade,

H.I.Shakarov, R.N.Suleymanova,

N.A.Hasanova, T.Y.Shakaraliyev

Study of the structure of surface Girmakialty
suite in the Bulla-deniz area by seismic and well
data

12

17

23

OFrNABJIEHWE

A.S.Ramazanov, R.A.Valiullin, T.R. Xabirov,

R.ESarafutdinov, I.Q.Nizayeva, F.I.Ibadov

Termohidrodinamiki proseslorin modellas-
dirilmasi ilo quyularin istismart zamani malu-
matlarin kamiyyat analizi

A.Sh.Ramazanov, R.A.Valiullin,

T.R.Khabirov, R.F.Sharafutdinov,

1.G.Nizaeva, F.1.Ibadov

Quantitative interpretation of research during
the development and operation of wells using a
simulator of thermohydrodynamic processes

M.A.Agayeva, L.C.Obilhasanova,

P.C.Abasova

3D seysmik malumatlarin atribut analizi ilo
Qazanbulaq sahasinda Il Qazanbulaq horizontu
tizra kollektorlarin yayilma arealinin prognoz-
lasdirtimas

M.A.Agayeva, L.J.Abilgasanova,

P.J.Abasova

Forecast of the reservoir distribution across
the Il Gazanbulag horizon of the Gazanbulag area
using attribute analysis of 3D seismic data

Y.S.Kolbikova

Quyu va seysmik malumatlarin birga tahlili
asasinda ¢atlarin prognozlasdirilmasinda QGT
malumatlarinin interpretasiyast zamani tatbig
edilon miiasir algoritmik bazanin tohlili

Y.S. Kolbikova

Analysis of the modern algorithmic base for
interpretation of Hi-Tech log methods in fracture
prediction by the combined analysis of well and
seismic data

A.Inozemtsev, Z.Koren

ES360-VA seysmik moalumatlarin  yiiksak
daqiqlikli  azimutal texnologiya ilo emal
naticalarinin  miirakkab geoloji saraiti olan
sahalorda terrigen va karbonat kollektorlarin
oyranilmasi tigiin tatbiqi

A.Inozemtsev, Z.Koren

Application of high-resolution full-azimuth
technology of seismic data processing ES360-VA

for details of terrigenic and carbonate reservoirs

under complex geological conditions

27

32

36

40



AZORBAYCANDA GEOFIZiKA YENILIKLORI

0.9.Zeynalov, N.T.Qarayeva, A.M.Haciyev,

EV.Rahimov

BMTCT-nin tatbiqi ilo Azarbaycanin karbo-
hidrogen ehtiyat va resurslarinin geoloji-geofiziki
moalumatlar asasinda giymatlondirilmasi

G.A.Zeynalov, N.T.Garayeva, A.M.Hajiyev,

EV. Rahimov

Assessment of Azerbaijan's hydrocarbon re-
serves and resources using the United Nations
framework classification for resources based on
geological and geophysical data

0.9.Mahmudov, Z.C.Axundov,

Z.A. Umarov, E. O.Ismaytlov,

K.S.Ibadov, M.L.Sarafanova

Yeni nov quyu cihazlari ilo aparilan tadgigat
islarinin naticalori

A.A.Mahmudov, Z.J.Akhundov,

Z.A.Umarov, E.O. Ismayilov,

K.Sh.Ibadov, M.L.Sarafanova

Results of research works carried out by lat-
est well logging equipment

C.S.9liyev, R.C.Bagirlt

Abseron yarimadasinin neft-qaz istehsali
sahalorinds radioaktiv radon qazinin paylan-
masinin tahlili

Ch.S.Aliyev, R.J.Baghirli

Analysis of distribution of radon gas in oil
and gas production areas of the Absheron penin-
sula

Z.A.Novruzov, T.D.Qarayeva, A.A.Bagirova

Neftlo doymus torpaq va ¢okiintiilorin magnit
parametrlorinin artmasi

Z.A.Novruzov, T.D.Garaeva, A.A.Bagirova

Increase of magnetic parameters in oil-
saturated soils and sediments

N.H.Mehdiyeva

Ganca NOR-nin Naftalan sahasinda aparil-
mus ti¢olgiilii (3D) seysmik kagfiyyat islarinin
moalumatlarina gore sahonin stratigrafiva va
litologiyasinin oyronilmasi

N.H.Mehdiyeva

Study of stratigraphy and lithology of
Naftalan district of Ganja oil and gas region as a
result of three-dimensional (3D) seismic surveys

V.M.Siileymanova, L.M.Mammadova,

S.A.9lakbarova

Catingixarilabilon yataqlarda ehtiyatlarin
manimsanilmasi yollart barada

V.M.Suleymanova, I. M.Mamedova,

S.A.Alekperova

On the way of developing of oil reserves of
fields characterized by hard to recover reserves

45

51

58

62

65

71

O.R.Oliyeva, F.O.0Oliyev

Neytron-aktiviagsma va gamma-spektrometrik
tohlil moalumatlar: asasinda Dasgil palgig
vulkanimin bark tullantilarimin stratigrafik yasinin
miiayyanlasdirilmasi

A.R.Aliyeva, F.A.Aliyev

Determination of the stratigraphic age of
solid emissions from Dashgil mud volcano based
on neutron activation and gamma spectrometric
analysis data

A.A.Samadzada

Conubi Xozar hovzasi yataglarmin timsalinda
kollektorlarin kamiyyatca qiymatlondirilmasinin
petrofiziki asaslar

A.A.Samadzada

Petrophysical basis of quantitative reservoir
evaluation in case of the South Caspian basin

M.isgandarov, O.Xuduzada, A.Abuzarova,

Y. Korimova, O.Hiimbatov, A.Abbasova

Qeyri-bircins  kicik qalinliqli  kollektor
laylarin  xiisusiyyatlori (Neft Daslari yatagi
timsalinda)

M.Isgandarov, A. Khuduzade, A.Abuzarova,

Y. Kerimova, A.Humbatov, A.Abbasova

Features of thin heterogeneous reservoir beds
(in case of Neft Dashlary field)

N.V.Pasayev, 0.0.Mahmudov, E.Y.Abbasov,

E.E.Ismaytlov

Neft-qaz quyularinda LWD 6l¢ii islorina yeni
texnologiyalarmn tatbiqi

N.V.Pashayev, ©.0.Mahmudov,

E.Y.Abbasov, E.E.Ismayilov

Use of technological advances in LWD
measurements in oil and gas wells

I.A. Qasimov, S.A.Qasimova,

E.M.Mansurov

Balki arxipelagi arazisindaki pal¢iq vulkan-
larinin geoloji-geofiziki tadgiqatlarinin analizi

L.A.Gasimov, S.A.Gasimova, E.M.Mansurov

Analysis  of results of geological and
geophysical studies of mud volcanoes in Baku
archipelago

Nekroloq - X. Yusifzada

74

79

85

89

94

100



AZORBAYCANDA GEOFIiZiKA YENILIKLORI

AZORBAYCANDA COKM®O QATIN OYRONILMOSINDO REGIONAL
GEOFIZiKi TODQIQATLARIN ROLU

E.1.Sirinov, A.M.Ohmadov
SOCAR, Geofizika va Geologiya Idarasi

Acar sozlar: seysmik kagsfiyyat, regional geofiziki profillar, ¢okiintiitoplanma saraiti, galinliglarin
izlonmoasi, Mezokaynozoy ¢okiintiilori, darinda yatan qatlar

Respublikamizin orazisindo neft-qaz axtaris-
kosfiyyat iglorinin golocak istigamatinin miioyyonlos-
dirilmosindo ¢okiintiitoplanma soraitinin = dyro-
nilmosi, ¢okiintiilorin litofasial torkibinin vo stra-
tigrafik samilliyinin qiymotlondirilmasi, qalinliglarin
region Uizro izlonmasi, karbohidrogenlorin generasiya
monbalorinin vo miqrasiya yollarinin miioyyonlos-
dirilmasi miihiim ohomiyyat kosb edir. Qeyd olunan
masalalorin holli magsadilo Azarbaycanin quru vo
doniz orazilorindo miixtalif illlorde regional todqi-
gatlarin aparilmasina baxmayaraq, onlar neftli-qazl
rayonlar haqqinda tam tosovviir

yerlosmo sxemi §akil 1-da gostorilmisdir.

Qeyd etmok lazimdir ki, 2013-cii ildo “Conoco
Phillips” sirkotinin sifarisi ilo BOyiik Qafgazin
conub-qgorb otoklorini ohato edon bdylik bir orazido
780 x.km-o yaxin hocmds 2D regional profillori
islonilmisdir (bu profillor sakil 1-da narinci ronglo
gostorilmisdir).

Yerino yetirilmis seysmik kosfiyyat islori
osasinda tadqiqat sahosinin dorinlik geoloji qurulusu
Oyronilmis vo doqgiqlosdirilmisdir.

yaranmasi ii¢iin kifayot etmomisdir.
Regional todqiqatlar asas etibari ilo
seysmik vo qravimaqnitometrik
kosfiyyat tisullar1 ilo aparilmis,
regionlarin dorinlik qurulusu kristal-
lik tomolo godor {imumi sokildo
gismon Oyronilmis, bir sira depres-
siya vo qalxim zonalar1 miioyyon
edilmisdir.

Respublikanin quru orazisindo
regional islor son illoro qodor az
hocmdo aparilmis, 1982-1986-c1

X, :

illordo regional profillordo yerino
yetirilmis  todqiqatlara  osason
kasiligin {ist hissolori 6-8 saniyslik intervallarla ohato
edilmisdir. Daha dorinds yatan, mosalon, Yevlax-
Agcabadi ¢okokliyinde SDKU ilo ayrilmis d,** tipli
horizontlar todqiqat dorinliklorindon konarda-asagida
galmigdr.

Regional seysmik islorin aparilmasi zorurati bir
¢ox miitoxassislor torafindon toklif edilmis, 2010-cu
ildo Cahandar-Borsunlu regional profili, 2013-cii ildo
19 Quba-Xozoryani NQR-do regional profillor
islonmis vo gonastboxs naticalor alinmisdir. Belo ki,
bu molumatlar osasinda Mezozoy cokiintiilorinin
daxilindon informasiya almaq miimkiin olmusdur.
Azorbaycanin quru orazilorinds son illords islonmis
regional seysmik vo qravimagnitometrik profillorin

Sakil 1. Regional geofiziki profillorin yerlosma sxemi

Xazar denizinin conub arazisinds 2000-2001-ci
illordo aparilmis 16-20 saniyoslik 2D seysmik islorlo
orazinin dorinlik qurulusu Mezozoy ¢okiintiilorino
goro qismon dyronilmisdir.

Mezokaynazoy dovriindo burada intensiv
gomiilmo vo ¢okiintiitoplanma prosesi getmis,
Pliosen-Anropogen dovriindo 10 km-o qodor
galinliginda terrigen ¢okiintii kompleksi toplanmigdir
ki, bu da ¢okmo hovzolorindo nadir rast golinon
akkumulyasiya prosesinin boOyiik siirotlo getmosi
demokdir. Xiisusilo Alt Pliosenin Mohsuldar qat
osrindo ¢okiintiitoplanma prosesi daha intensiv
getmis vo orazido 5-6 km qalinhiginda terrigen
cokiintli kompleksi toplanmigdir.
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Conubi Xozor Cokokliyindo Mohsuldar gat
cokiintiilorinin st hissosinin neft-qazliliq poten-
sialinin intensiv islonmoads oldugunu nozors alaraq,
golacok perspektivlor asason dorindo (hipsometrik vo
stratiqrafik olaraq) yatan qatlarla (6-8 km vo daha
dorindo  yatan c¢okiintiillor nozordo tutulur)
olagodardr.

Geoloji-geofiziki molumatlara goro burada
boyiikk galinliga malik neft-qaz omologolma vo
toplanma hovzosinin movcudlugu, Bulla-doniz,
Umid, Sah-doniz vs s. strukturlarda 6000 m-don
dorindo neft-qaz axinlarinin alinmasi, son dovrlordo
aparilmis elmi-tadqiqat islorinin noticalorine gora
neft-qaz omologolmo poncorslorinin 8-12 km godor

davam etmosi, quyularda vo palgiq vulkanlarinda
dorin qatlarla olagodar neft-qaz tozahiirlori kimi
amillor CXC-nin darin qatlarinin perspektivliyinin
yiksok odugunu ehtiva edir. Bu mogsadlo Xozor
donizindo son illordo islonmis 16-20 saniyoalik
seysmik profillorin seysmostratiqrafiya vo geoloji
kosilisin ~ prognozu  baximindan  yenidon
interpretasiyast mogsodouygun olardi.
Xozoryani-Quba NQR-do islonmis regional
profillor osasinda Paleozoy - Dordiincii dovr
araliginda doyarlondirmo islori aparilmis, 17 seysmik
horizont korrelyasiya edilmis, 7 seysmik horizont -
Tomalin sothina (Paleozoy) uygun galdiyi ehtimal
olunan, Triasin sothi, OrtaYura, Alt vo Ust Tobasir
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cokiintiilorinin sathi, Pont ¢okiintiilorinin yuxarilar
vo Mohsuldar qatin tavani iizro sxematik struktur
xarito qurulmusdur.

Tortib edilmis zaman kasilislorindo miisahido
olunan seysmik dalga sahosinin dinamik vo kine-
matik xilisusiyyetlori osasinda Paleozoy-Dordiincii
dovr stratiqrafik araliginda 7 seysmostratiqrafik
kompleks (SSK), onlarin daxilinds iso timumilikdo
16 seysmofasiya (SSF) ayrilmisdir (sakil 3).

Son illords Yevlax-Agcabadi vo Mugan mono-
klinali - Cslilabad ¢okaklikliyinds regional profillor
iizra kompleks geofiziki (seysmik va qravimaqnito-
metrik) tadqiqatlar aparilmis vo Cahandar-Borsunlu
regional profili Bandovan strukturunadek davam
etdirilmisdir (sakil 4). Bunun naticosindo Azaorbay-
canin quru orazisindo - gorbindon sorqino qodor
boylik bir sahads ayri-ayri stratiqrafik vahidlorin
qalmliginin deyismasini izlomok miimkiin olmusdur.

qurulusu Yuraya qodor doqiqlosdirilmis, regional
baximdan miixtolif yasli ¢Okiintli kompleksinin
qalinhglarinin doyisilmasi izlonilmis, iri tektonik
elementlorin sorhaddlori daqiqlosdirilmis, hdvzenin
geoloji inkisaf tarixi vo ¢okiintlitoplanma goraitinin
qiymatlondirilmosi, karbohidrogenlorin generasiya
manbalarinin vo miqrasiya yollarinin qiymatlondiril-
moasi, golacok kosfiyyat islorinin istigamatlondi-
rilmasi Uigiin etibarli molumat bazas1 yaradilmisdir.
Profiller iizra tortib edilmis zaman kasiliglorindo
miisahids olunan seysmik dalga sahasinin dinamik
parametrlorinin tahlili asasinda 5 seysmostratiqrafik
kompleks (SSK), onlarin daxilinde iso ¢okiintii-
toplanma soraitini qiymatlondirmak moqsadilo 14
seysmofasial (SF) vahid ayrilmisdir.

Mugan monoklinali-Calilabad ¢okokliyinin
dorinlik geoloji qurulusu dyronilmis, Saatli-Mugan
qalxim zonas1 ilo Saatli-Gdygay qalxim zonasi

Sakil 4. Cahandar - Borsunlu - Bandovan regional seysmogeoloji profil

Bu profiller iizrs son illords aparilan todqiqat-
lardan farqli olaraq, miisahids bazasinin uzunlugu 20
km, ¢ixis mosafasi iso 8 km-o qador uzadilmigdir.
Naticada darin qatlardan (8-9 km) informasiya almaq
miimkiin olmusdur. Sinan vo oks olunan dalgalarin
kompleks tohlili asasinda Yura ¢okiintiilorinin sothini
(dy**) izlomok, ayri-ayr1 saholords iso daha dorin
qatlardan (Yuradaxili ¢okiintiilordon, bozon do
tomoldon) informasiya almaq miimkiin olmusdur.
Alinmis molumatlarin kompleks tohlili naticesindo
Yevlax-Agcaboadi ¢okokliyinin darinlik geoloji

arasinda struktur-tektonik vo genetik olagolor
miioyyon edilmisdir. Iri tektonik elementlor olan
YAC, Acinohur, Mingacevir-Mugan, Mugan-Salyan,
Talis dagqarsis1  (Colilabad) ¢okokliklorinin,
homginin Qaraca-Qizilagac (Saatli-Mugan vo Saatli-
Goygay), Bozdag-Uzuntops qalximlar zonasinin
sarhadlori vo qarsiligli alagalori doqiqlosdirilmisdir.

Geoloji-geofiziki molumatlarin tohlili ssasinda
Saatli-Mugan qalximlar zonasinin tag vo tagyani
hissolorinds Paleosen, Eosen, Maykop vo Miosen
coklintiilorinin iist Tabasirin sathine transqressiv
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sokildo sdykonmaosi, Tobasirin sothinin kontinental
soraitdo uzun miiddot asinma proseslorino moruz
qalmast vo nisboton cavan ¢okiintiilorlo ortiilmosi
naticosinda litoloji-stratiqrafik qeyri-antiklinal tip
talolorin amolo goldiyi miiayyonlagdirilmisdir.

Profillar tizrs tortib edilmis zaman kasiliglorindo
miisahids olunan seysmik dalga sahasinin dinamik
parametrlorinin tahlili asasinda 5 seysmostratiqrafik
kompleks (SSK), onlarin daxilinds iso ¢dkiintiito-
planma soraitini dyronmok moqsadilo 12 seysmo-
fasial (sedimentasiya) (SSF) vahid ayrilmisdir.

Hazirda analoji tadqiqatlar Kiir-Qabirr1 ¢aylar-
aras1 orazide davam etdirilir. Qeyd olunan toedqi-
qatlarin Orta (Kiir-Qabirr1 vo Acinohur hovzasi do
daxil olmaqla) vo Asagi Kiir, Samaxi Qobustan
NQR-in (Ceyranke¢cmoz depressiyasi vo onunla
homtomas sahalor) orazisinds nisbaton six soboka ilo
aparilmast noticosindo ¢okiintiitoplanma soraitini
qiymotlondirmok, burada yerloson strukturlarin
neftlilik-qazliliq perspektivliyini prognozlagdirmaq
vo axtarig-kosfiyyat islorini istigamatlondirmak
miimk{indiir.

Xozoryani-Quba NQR-lo homtomas olan doniz
sahalarinin, eloca do Baki Arxipelaqinin quru-daniz
kecid (tranzit) zonalarinin dyronilmasi vo quruda
islonmis regional profillarin doniz regional profillori
ilo birlesdirilorak kompleks sokilde tohlili, yeni

molumatlarin alinmasi, quruda askar olunmus
struktur vo yataqlarin deniza (vo ya oksine donizin
dayaz hissealorindaki yataqlarin quruya) davaminin
izlonilmasi baximidan magsadouygun sayilir.
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E.LShirinov, A.M.Ahmadov
THE ROLE OF REGIONAL GEOPHYSICAL STUDIES FOR RESEARCHES ON
SEDIMENTARY COVER OF AZERBAIJAN

ABSTRACT

It is important to study the conditions of sediment accumulation, evaluate the lithofacies composition and
stratigraphy of sediments, track thicknesses across the region, and determine the generation sources and migration
paths of hydrocarbon while determining the future direction of oil and gas exploration works in our Republic.

Despite the fact that regional studies were conducted in different years on land and sea areas of Azerbaijan in
order to solve the mentioned issues, they were not enough to create a thorough knowledge on oil and gas regions.
Regional studies were mainly conducted by seismic, gravity and magnetic survey and the depth setting in the
regions was partially studied down to the crystalline basement, and a number of depression and uplift zones were
identified.

As aresult of integrated analysis of acquired data, the boundaries of large tectonic elements were clarified, the
geological evolution of the basin and sediments accumulation conditions were considered, as well as a reliable
database was created for defining the future exploration works.

Integrated geophysical (seismic, gravity and magnetic) studies on regional profiles conducted in Azerbaijan
in recent years, allowed to monitor the changes in thickness of individual stratigraphic units in a large area from
the west to the east of Azerbaijan.

In the paper, the study of offshore areas adjacent with the Caspian-Guba OGR, as well as the land-sea transition
zones of Baku Archipelago is considered as expedient from the point of view of comprehensive analysis of data
acquired along regional lines on land and marine regional lines, acquisition of new data, elongation of discovered
land structures and fields in marine areas (or vice-versa the elongation of fields in shallow water to the land areas).

A.U.Illupunos, A.M.Axmeoo06
O POJIM PETUMOHAJIBHBIX TEO®U3NYECKHUX UCCJIEJJOBAHUM TP U3YUEHUU
OCAJTOYHOI'0O KOMILJIEKCA B ABEPBAWJIKAHE

AHHOTAIUA

[Ipu ompenenenny JaJbHEHIIETO HAPaBICHUS TOUCKOBO-PAa3BEIOUHBIX pab0T Ha HEPTH U ra3 Ha TEPPUTOPUHU
Halleil pecyOIMKY BaXKHO M3YUUTh YCIIOBHS OCaJKOHAKOIUICHHS, OLIEHUTH JUTO(AAIbHBIN COCTaB U CTPaTUIpa-
(uuecKyo NPUHAIIISKHOCTh OTIOKEHNH, IPOCIEAUTH MOLTHOCTH 110 PETHOHY, ONPEIeINTh HICTOYHUKN TeHepaun
U IIyTH MUTPALUH YTIEBOAOPOIOB.

Hecmotpst Ha To, YTO 115 pelIeHNs] YIOMSIHYThIX BOIPOCOB B Pa3HbIE FO/bI IPOBOIMINCH PETMOHAIBHbIE HCCIIE-
JIOBaHMS Ha cylle U Ha Mope A3epOaiimkaHa, nX ObUIO HEAOCTATOUHO JAJISl CO3JaHMUs MTOJHON KapTHHBI HedTeraso-
HOCHOCTH palioHOB. PermoHanpHbBIE HCCIEAOBAaHHS MPOBOAWINCHE B OCHOBHOM METOAAMHM CEHCMHYECKON H
rpaBUMarHUTOMETPUYIECKON PAa3BEAKH, YACTUIHO OBIJIO N3YUEHO IIIyOMHHOE CTPOCHHE PAHOHOB O KPHUCTAIINIECKOTO
(dyHzaMeHTa, BBISBICH PsiJ 30H ACTPECCUI U TOAHATHH.

B pesynbrare KOMIIIEKCHOTO aHaJIM3a IIOJIyYeHHBIX JaHHBIX ObIIIM YTOUHEHbI TPAHULIBI KPYITHBIX TEKTOHHYECKHX
3JIEMEHTOB, UCTOPHSI T€OJIOTNIECKOTO Pa3BUTHsI OacceliHa M OLEHKA YCIOBUN O0CAaJKOHAKOIJICHNUS, a TAKXKe CO3/1aHa
Ha/iexkHas 0a3a JaHHBIX AJIS1 PYKOBOJCTBA JaIbHEHIIMMH I'€0JI0r0pa3BeA0YHbBIMHI PAOOTaMH.

B pesynbrare KOMIIEKCHBIX reo(pU3NUeCKuX (CEHCMUUYECKUX U IPAaBUMATHUTOMETPHYECKUX ) HCCIEAOBAaHUHN 110
PEeTHOHAIbHBIM MPO(UIIAM, TPOBEICHHBIM B A3epOaiiyKaHe 3a MOCIECAHUE TO/Ib, YIAIOCh IPOCIEIUTD 32 U3MECHEHHEM
MOIIHOCTH OT/ICTHHBIX CTPATHTPAPHIECKAX TOAPA3ISIICHUI Ha OOIBIIION TEPPUTOPHUH C 3armajia Ha BOCTOK A3epOaii-
IDKaHa.

B crarbe gaercs 060cHOBaHUE 1EIECOOOPA3HOCTH UCCIEIOBAHMS MOPCKUX TEPPUTOPHH, CONPHUKACAIOIINXCS C
[pukacmmiicko-I 'yOMHCKIM He(TETa30HOCHBIM PalilOHOM, a TaKKe MEePEXOAHBIX (TPAH3UTHBIX) 30H CyIIH-Mops ba-
KMHCKOTO apXHIlejara ¢ TOUKM 3pEHHUs] KOMIIJIEKCHOTO aHaJIM3a PErHOHAIBHBIX MPOoQuiIel, pa3paOb0oTaHHBIX Ha CyIIe
IIyTeM 00BbETUHEHUS UX C MOPCKUMH PETHOHAIBHBIMU NPO(UISIMH, TOJIy4YEHHUs] HOBBIX JAaHHBIX, IPOCICKUBAHMS
MOPCKHX HNPOAOJIKEHUH CTPYKTYP U MECTOPOXKICHNH, OOHAPYKEHHBIX Ha CylIe (MM HAa000pOT, IPOCISKUBAHUE TIPO-
JOJDKEHUS] MECTOPOXKICHNH 0OHAPY>KEHHBIX HAa MEJIKOBOAHBIX MOPCKUX y4acTKax Ha CYIILY).
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HUCITOJB30BAHUE CKBA’KUHHBIX TEIIJIOBBIX HCTOYHUKOB I1PHU
HMHTEHCUPUKAIIUU JOBbIYU HE®THU U JTUAT'HOCTUKE
COCTOAHUA CKBAKUHBI U TIVIACTA

P.@.1llapaghymounosé’, P.A.Banuynnun', A.IIl. Pamaszanos’, /[. B.Kocmoinun’, @.H.Hoaoos’

'VVHuT, Poccus
2SOCAR, Azepbaiiosrcan

Knroueeswie cnosa: akmuenas mepmomenmpus, CKeAa}ICuHa, uH@yKL;uOHHblﬁ Haepee, 3AKONOHHbILL nepemok,

0ebum CK8adICUHbL, MENa068dst MEMKA

Annomauus

B pabote paccMarpuBaroTcs pe3yabTaThl IpUMe-
HEHUS METO/la aKTUBHOM TEPMOMETPUHU TPU TUATHO-
CTUKE COCTOSIHUS CKBa)KMHBI U IJIACTa U MHTEH-
cudukanuu Hedreusnneuenus. [IpuBonurcs onuca-
HUE anmapaTypbl akTUBHON TE€PMOMETPUU, PE3yIib-
TaThl TPOMBICIIOBO-T€O(U3NIECKUX HCCIIeIOBAaHUI
CKBayKUH.

Beeoenue

B nporiecce skcrtyaTanyy miacta mpoOUCXOAUT
3arpsisHeHHe npu3adoitHoi 30Hb61 ACIIO (achanbro-
CMOJIUCTO-TTIapa()UHOBBIX OTIOKEHUH), YTO MPUBO-
JIUT K CHIDKEHUIO PUEMHUCTOCTH HarHETaTeIbHbBIX U
neburta noObIBaOIKX CkBaXUH. CyIECTBYIOT pas-
JIUYHBIE METOJIbI BO3ICMCTBUS, HO KaK IMOKa3aJl OIBIT,
Haubosee NepCHeKTUBHBIM SIBJISIETCS UCIIOIh30BAaHUE
HarpeBareseil Ha OCHOBE MHAYKIIMOHHOTO HarpeBa

OTIpe/IeJICHNH OCHOBHBIX 3aKOHOMEPHOCTEH N3MEeHe-
HUS BEJIMYUHBI TEMIEPaTypHOH aHOMAIUU, CKOPOCTH
Y HampaBJICHHUs [IBI)KEHHUs TEIJIOBOW MeTkHu. B
paboTe paccMaTpuBaIOTCs PE3yNIbTaThl IPUMEHEHUS
METOJIa AKTUBHOI TEPMOMETPUU MPHU TUATHOCTHKE
COCTOSIHUS CKBa)KUHBI U TJIACTa U UHTCHCU(DUKAINH
He(dTen3BICUYCHNUS.

Memoo akmuenoii mepmomempuu npu ouac-
HOCMUKe COCMOAHUA CK8AXMCUHbl U hnaAcma.
AHanu3 TEOPEeTUUYECKUX, IKCIEPUMEHTAIbHBIX U
MIPOMBICTIOBBIX ~HCCJIEIOBAHUN TIOKa3bIBaeT Ha
MPUHIIUITHATIBLHO HOBBIM MOIXOA JJIS AUArHOCTUKHU
COCTOSIHMSI CKB)XMHBI METO/IOM aKTHBHOM TEpMO-
MeTpuu. Jljisi MccienoBaHus HMCIOIb3YyEeTCsl CKBa-
JKUHHAas anmnaparypa (puc.l), umeromas uHIyKTop,
pa3HECEHHbIE JATYUKHU TEeMIIepaTypbl M JaTYUKU
meronos: I'K, JIM, CTU, Pe3, BJII, MH.
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Puc.1. Ilpunyunuansnan cxema annapamypsl ¢ UHOYKUUOHHBIM HAZpesamenem

00CaTHOI KOJIOHHBI C HCIIOJIb30BAHUEM CKBaYKMHHBIX
WHIyKIIMOHHBIX HarpeBarelicii Ha KapoTakKHOM Kale-
Je.

Jlpyroe npuMeHeHHe 3TOr0 METO/Ia - KMETO]T aK-
TUBHOW TEPMOMETPHI» UCTIONB3YETCS JIJISl PEILICHHUS
3a]1a4 110 BBISIBIICHHIO 3aKOJIOHHBIX TIEPETOKOB, OITpe-
JEICHUS IeONTa/TIPUEMUCTOCTH, TPO(HIIST TPUTOKA.
CylIHOCTh METO/Ia «aKTUBHOM TEPMOMETPHI» OCHO-
BaHa Ha KPAaTKOBPEMEHHOM JIOKaJIbHOM WHIYKIIUOH-
HOM HarpeBe METAUTMYECKON 00CaTHOW KOJIOHHBI 1

Ha pucynke 2 npuBeieH IpUMep UCCIIEA0BAHUN
METOJIOM aKTUBHOW TEPMOMETPHUH MO BBISIBICHUIO
3aKOJIOHHOTO TEPETOKa «CBEpXy» B CkBakuHe Nel.
Kpusas I na pucynke 2 coorBerctByeT (poHOBOMY
pacrpeieieHUI0 TeMIIepaTypbl MOCIe OCTaHOBKHU
CKBXUHBI JIO HWHIYKIIMOHHOTO  BO3JCHCTBUS.
3amepbl Temmeparypbl IpPOBEIEHBI B Mpolecce
KpaTKOBPEMEHHOTO HMHAYKIIMOHHOTO HarpeBa Ha
rnyoune 2343 M BO BpEMEHH, U CEPUHU 3aMEPOB T10
CTBOJIY CKBQXHHBl B HHTEpBAIC JIETATbHBIX
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HCCIIEI0OBaHUM TTOCIIE ITporpesa (KpuBble 2 U 3) pu
MIPUTOKE KHUAKOCTH U3 1iacta. [locie Harpesa Ko-
JIOHHBI HaOOaeTCs ABM)KEHUE TEIJIOBOW METKH
BBEPX I10 CTBOJIYy CKBa)XUHBI (puc.2, kpugvie 2 u 3),
YTO MO3BOJISIET OLICHUTH JIEOUT U3 IIacTa.
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Puc.2. Pesynvmamul npomulci06blX UCC1E006a-
HUIl MemOoOOM aKMUHO mepmMomempuu.

1- ghonosoe pacnpedenenue 00 Hazpesa KOIOHHDL,
2- npu npumoke nocie Hazpesa KOJIOHHbL, 3- npu
npumoxe uepe3 15 munym nocne nazpesa, 4- eny-
OUHA UHOYKYUOHHO20 NPO2Pesa KONOHHbL

KparkoBpemennslii (10 MUHYT) JIOKaJIbHBINA UH-
TYKUMOHHBIN HarpeB Ha riryoune 2343 M mpoBOAMIIH
JBYKPAaTHO C MHTEPBAJIOM OTKJIIOUYEHMSI HHIYKTOpa
15 MunyT. B TeueHne 3TOro BpeMeH! NPOBEIEHBI U3-
MEepeHUsl TEMIIEpaTypbl B TOUKE Ha KPOBIIE IIacTa
(tmybuna 2344 m). Ha puc.3 ipefcTaBlieHO U3MEHe-
HUE TEMIIEPATYPbl BO BPEMEHU Ha 1aTYMKE PacIoo-
KEHHOM HIKe MHAyKTOpa. JKUAKOCTh Harperas B
3aKOJIOHHOM NPOCTPAHCTBE MIOCTYNAET B KPOBEJIb-
HYIO 4acTh IUIACTa, 1ajee uepe3 uHTepnai nepdopa-
LMY B CTBOJI CKBaXkUHbL. Ha TeMiiepaTypHOi KpuBOU
OTMEYaIOTCsl YYaCTKH NOBBIIICHUS U CHI)KEHUS TEM-
Ieparypbl CBSI3aHHBIE C BBIXOJOM TEIUIOBON METKHU
13 3aKOJIOHHOT'O NPOCTPAHCTBA B CTBOJI CKBAYKUHBI
IIpU IByXKPAaTHOM JIOKAaJIbHOM MHIYKIIMOHHOM Ha-
I'peBe KOJIOHHBI, YTO CBUJETEILCTBYET O HAJTMUMHU 3a-
KOJIOHHOT'O TIEPETOKA «CBEPXY».

Memoo akmuenoii mepmomempuu npu UHMEH-
cugukayuu nepmeuseneuenus.

Hwxe npuBeneHsl pe3yabTraThl TEIUIOBON 00pa-
O0TKHM Npr3a00HHON 30HBI IPU UHIYKIIHOHHOM Ha-
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Puc.3. Hzmenenue memnepamypul ¢ mouke npu
08YXKPAMHOM JI0KATbHOM UHOYKUYUOHHOM Ha-
2peee npu HAIUYUU 3AKOTIOHHO20 NEpPemoKa
«ceepxy». 1,2- unmepean épemenu nepeozo u
6Mopo2o Hazpeaa.

rpese 00caHO KONOHHHI (puc.4). Harpes ocymiect-
BJISUIM B T€UeHHE 12 4acoB, B OCTAHOBJICHHOM CKBa-
xuHe. 13 pucyHka 4 BUIHO, YTO TOBBIIICHUE TEM-
neparypsl MO MCTEUEHUU TMPOJOJIKUTEIIBHOCTU
HarpeBa 12 yacoB cocTaBuiia 55 rpajycoB, 4TO J10-
craroyHo 1y cHkeHus Bsazkoctu ACIIO. Jlanee
CO3JaJIM ACTIPECCHIO U HAOIII0IaIIHM IPUTOK (IIIOnaa
u3 macta. [lapaguHoBbIe OTIOKEHUS B IPU3a00K-
HOM 30HE 3a CYET MOBBILIEHUS TEMIIEPATyphl CTaHO-
BATCS 00Jiee TOABMKHBIMU U IPU HATMYUU JICTIPEC-
CHUH, T.€. IPU NPUTOKE BBIMBIBAIOTCS U3 NpU3a00ii-
HOM 30HbI TU1acTa. Takum 00pa3om, IPOUCXOIUT OUH-
mieHue npusaboiinoit 30ubp1 oT ACIIO. Dddexr
YBEJIMYEHUS eOUTa CKBAKUHBI PU TAaKOM BO3JIEH-
CTBUU MpoJoJKalics B TeueHue 1.5-2 roza.
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Puc.4. Tennoeaa obpabomka npu3adounoil
30Hbl. H3menenue memnepamypsl HAnpomue
naacma ¢ meyeHuem 6pemMenu.
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Buoieoowt

Takum o6pazom, 0600111as1 TaHHBIE TEOPETHYEC-
KHUX, SKCIIEPUMEHTAIIBHBIX U TTPOMBICIIOBBIX HCCIIE-
JIOBaHHUI METOIOM AKTUBHOW TEPMOMETPHUHU, MOKHO
3aKJIIOYHTh, YTO aHAJN3 CKOPOCTH, BEJIMUUHBI U Ha-
MpaBJICHUS JBMKEHUSI CO3JTaHHOM TETIOBON METKH
TTO3BOJISIET OTPEICIIUTh:

*  WHTEPBAJIBI 3aKOJIOHHOTI'O
JKUIKOCTH,

* MaJjble PacxXobl,

*  WHIWBUAYaJIbHBIC JEOUTHI JJIsI OTASITBHBIX
IUIACTOB B MHOTOIIJIACTOBOM CHCTEME,

* mnpoduiau MpUTOKa U3 MJIacTa, OCOOEHHO B
MaJIONEOUTHBIX CKBAKMHAX.

BTopoe Ha3zHaueHne MHIYKIIMOHHOTO Harpena
o0ca/ZHON KOJIOHHBI - WHTEHCU]UKaUUs HedTe-
H3BJICUCHUS.

JABUKCHU S

Pabora BbIno/IHEHA NPpU (PUHAHCOBOW MOJ-
aepxxke MUHUCTEPCTBA HAYKHU M BbICIIEro o0pa-
3oBaHus P®, cormamenne Ne 075-11-2021-061 ot
25 uonsa 2021 .
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R.ESharafutdinov, R.A.Valiullin, A.Sh.Ramazanov, D.V.Kosmylin, F.1.Ibadov
THE USE OF BOREHOLE HEAT SOURCES IN THE INTENSIFICATION OF OIL PRODUC-
TION AND DIAGNOSTICS OF THE STATE OF THE WELL AND RESERVOIR

ABSTRACT

The paper discusses the results of use of active thermometry method for diagnostics of well and reser-
voir and the intensification of oil recovery. The description of active thermometry equipment and the re-

sults of field-geophysical studies of wells are given.

R.ESarafutdinov, R.A.Valiullin, A.S.Ramazanov, D.V.Kosmilin, FEi.ibadov
NEFT HASILATININ ARTIRILMASI, QUYU VO LAY SORAITININ GEOFIiZIKi
QiYMOTLONDIRILMOSI ZAMANI iSTILIK MONBOLORININ iSTIFADOSI

XULASO

Mogalada quyu vo laylarin diagnostikasi vo neftvermonin intensivlosdirilmasi ti¢lin aktiv termometriya
metodundan istifadonin naticalori miizakirs olunur. Aktiv termometriya avadanliginin tasviri vo quyularin

¢ol-geofiziki tadqiqatlarinin naticalori verilmisdir.
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KARBOHIDROGEN YATAQLARININ LITOLOJI-FASIAL VO
SOMOROLI ISLONILMO MODELLORI

N.P.Yusubov
Elm va Tahsil Nazirliyi, Neft va Qaz Institutu

Acgar sozlar: yataq, karbohidrogenlarin migrasiya yollari, dizyunktiv tektonika, litoloji-stratigrafik talo,

pal¢iq vulkanizmi, rezervuar

Annotasiya

Maqalado antiklinal-qravitasiya forziyyasinin
toloblorino uygun se¢ilmis istismar modellorinin
yataqlarin somoroli islonmosini tomin etmomasi
haqqinda miusllifin fikirlori miizakirs edilir. Karbo-
hidrogen yataqlarinin istismar modellsrinin seys-
mostratiqrafiyanin, sedimentologiyanin vo geomor-
fologiyanin asaslar1 nazors alinmaqla, innovativ
texnologiyalarin istifadosilo tortib edilmis litoloji-
stratiqrafik modellora goro se¢ilmasi toklifi miidafio
olunur. Miisallifin fikrinco, bu mosalonin halli {i¢iin
karotaj fasiyalarinin litotiplorinin vo seysmik
molumatlarin birgo interpretasiyasi asasinda oldo
edilmis, real geoloji miihitin formalagsmasinda istirak
etmis, sedimentoloji vo geomorfoloji paleosoraitlor
haqqinda molumatlardan istifado olunmalidir.

Girig

Azorbaycandaki, demok olar, biitlin yataqlar an-
tiklinal-qravitasiya forziyyosi osasinda askar
edilmisdir. Bu forziyys asasinda se¢ilmis modellor
bu giin ds istifadedadir. Onlar dizyunktiv tektonika
elementlorini  6ziindo comlogdirir. Yoni qobul

edilmisdir ki, ana silixur — miqrasiya kanallar1 —
rezervuar — Ortiik laydan ibarat karbohidrogen sis-
teminin 9sas elementlorindon  biri  tektonik
qurilmalardir. $akil 1a-da deyilonlori tasdigloyan bir
niimuna verilmisdir.

Sakil 1b-don do goriindiiyii kimi, hesab edilir ki,
Azaorbaycandaki yataglar lay novlidiirlor vo cox-
mortabalidirlor. Onlar asason litoloji-stratiqrafik ek-
ranlagmis tololordo formalasmislar. Nozors alsaq ki,
Azorbaycanda bu giin istismarda olan yataqlar
barpaolunandirlar [1,2], onda tektonik qirilmalarin
bu funksiyani dasimaqda davam etmosi do gobul
edilir.

Azorbaycanda hazirda istismarda olan neft
yataqlarinin demok olar, hamist islonmonin son
morholosindadir [3]. Onlarin istismari ilo olaqgali istor
elmi-todqiqat, istorso do istehsalat islori antiklinal
quruluslu obyektlori tomsil edon modellor asasinda
yerina yetirilir. Geoloji-geofiziki tadqiqat natica-
lorinin tohlili do ilk baxisdan Azorbaycanda istis-
marda olan yataqlarin antiklinallarin tag vo ya
tagyani saholorindo yerloson rezervuarlarla olagoli-
liyini vurgulayir.
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$akil 1. Neft Dagslar: yatagr. Mahsuldar qatin Quirmakialti dastasinin tavani iizra struktur xarita vo A-A
xatti iizra geoloji kasilis. 1— izoxatlor, 2— tektonik qurilmalar, 3— palciq vulkant brekgiyasi, 4— neftlo

doymus laylar
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Lakin son dovrlorde yerino yetirilmis todqi-
qatlarin [1, 4-9] naticalori secilmis istismar model-
lorinin somaroasizliyi barads fikir sdylomoya osaslar
verir. Maqalads bu fikri real geoloji-geofiziki malu-
matlarin interpretasiyasinin naticalorino gors tosdiq-
loyon todqigat naticolori sorh edilir vo yataqlarin daha
somorali istismari tigiin irali siirtilon toklif miizakiro
edilir.

Real geofiziki materialin interpretasiyasi osa-
sinda tortib etdiyimiz bir ayani niimuno iizorindo
dayanagq. $akil 2-d> Qalmaz qaz yataginin li¢ hori-
zontu lizra tortib edilmis litoloji-stratigrafik 3D mod-
elinin iki xott lizro saquli kosiliglori verilmisdir.
Gortindiiyli kimi, Mahsuldar gatin birinci (Suraxani
lay dostosi daxilindo), Agcagil vo Alt Abseron hori-
zonlar1 daxilindoki morcisokilli rezervuarlar arasinda
hidrodinamik oslage yoxdur, bozon do ¢ox zoifdir.

Kosiligsdo adlar1 ¢okilon laylarin tomas xatlori
(tavanlar1 vo dabanlari) tiind qirmiz1 rongls veril-
migdir. Oslindo bu xatlor orazids ¢okiintiitoplanma
prosesindoki fasilolorin stratiqrafik zamanlarina
uygundur. Laydaxili ¢okiintiitoplanma sothlorino
uygun seysmik yazilarin fozada korrelyasiya xiisu-
siyyatlori burada ¢oOkiintiitoplanma prosesinin
sahilyan1 deltada bas verdiyini siibut edir. Karotaj
fasiyalarinin geoloji doyarlondirma naticalori do eyni
fikri tosdiqloyir.

Yerino yetirdiyimiz imumilasdirmalor gostarir
ki, quyulararasi fozada hidrodinamik olaqgonin
olmamasi orazids dizyunktiv tektonik proseslorin
xabarvericisi kimi qiymatlondirilmis vo sakil 1a-da
gostarilon xoritolorin  arsays gotirilmasino asas
vermisdir.

Qalmaz yataginin litoloji-fasial modelinin iki
istigamotdo kosilisi onun lay novlii olmasi barodo
tosovviir yaratsa da sliziim-tutum xiisusiyyatli
morcisakilli obyektlorin mokanlar1 onlar arasinda
hidrodinamik alagalarin olmamasi va ya zaif olmasi
barads malumat verir. Burada MQ-nin birinci layi,
Agcagil vo Alt Abseron horizontlar1 daxilindoki
rezervuarlarin ¢ay qollarinin sahil zonasina dasidigi
terrigen materialin transqressiya vo reqressiya
dovrlorindos sedimentasiyasi naticosindo yaranmisdir.
Sakil 3-da verilon karotaj fasiyalarinin litotiplori do
deyilonlori siibut edir.

Deyilonlor naticalori miizakirs olunan todqiqatin
asagidakilardan ibarat olan asas maqgsadini forma-
lagdirmisdir:

- sahilyan1 paleo¢okiintii hovzalorilo olagoli

0 S00 m 5
g___>00m

Sakil 2. Qalmaz yatagimin litoloji-fasial mod-
elinin iki istigamoatda kasiligi

rezervuarlarin litoloji-stratiqrafik modellarinin tortib
edilmosi vo onlarin istifadesilo karbohidrogen
yataglarmin somorali islonma modellorinin se¢ilmasi;

- seysmik molumatlarin vo quyu geofiziki
todqiqat naticalorinin birgs interpretasiyasi asasinda
quyulararasi vo yataqlararasi fozada litoloji-fasial
(qeyri-antiklinal) talolorin axtarist vo kosfiyyatinin
perspektivliliyinin qiymatlondirilmasi.

Tobii rezervuarlarin sliziim-tutum xiisusiy-
yotlorini (oslinde ehtiyatlarini vo mohsuldarligini)
sartlondiron ¢okiintiitoplanma soraitlorino dair nozori
miilahizolors az yer verilon mogalonin adobiyyat
siyahisinda bu masaloya xiisusi diqqat yonaldilir.
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Bunda mogsad istifado edilmis todqiqat iisullarinin
noticalorinin etibarlili§ina inami artirmaq vo onlarin
istifadosilo geyri-antiklinal talolorin axtarisina diqqgot
¢okmokdir.

Tadqiqatin metodikast va istifads olunmus ma-
teriallar

Litoloji-fasial modellorin geoloji interpretasiyasi
karotaj molumatlarinin molum [11-14] litotiplorinin
istifadosilo yerino yetirilmisdir (sakil 4).
Tadgiqatin naticalorinin miizakirasi
naticalor
Istismarda olan yataglarin (Qalmaz vo Qaradag
gaz anbarlari, Qara-

Vo

i - I . e O
g 18 m Sadd adalary s o Saliboy tansqpessiya ¢ .. Caym subasar (gill) bagh, Qazanbulaq,
e [T Ve v s el T|**™ daxili hissasi Torsdollor, Murad-
. g | e Y i
— Salulboyu = £ . .
-@' 19 m reqressiv barlar va -— s Xal’lll, CSfQI‘ll, Hov-
e i i “=_"|iom Sahilyan: vallu = san, Bulladoniz vo s.)
o — l = |28 m Atlmis macra . i
R - - seysmik materiallarin
261 gahilvans vallar  —— - % . ..
@ Cayagn (gayim va QGT noticalorinin
= 2 m mansabindaki) . . . . .
FrsT o § | uw Dagdict axanlann istifadasilo tortib edil-
< |ig e S0ul01 = =" (eroziva) varatdiglan .
—£ | banghqlar gokakliklar mis konseptual mo-
=] Malud meantral . .
F—— by 26m cqvdann dayarhqlan dellori  onlarin: L.
-t Sahil ditzanliyindaki = .
a 20 gepa kompleksi | P osason karbohidro-
- — 3 Intensiv meandrah ¢aylar genlerin yaran dlqlarl
- | . Y ., Selfi nisbat o .
e |25 m S sylann [ |2 Gaissos ; lay daxilinds miqra-
% macra dayaziglan | =1 . . .

[ | | - e siyasi naticosindo elo
= =TT i Sahilyam eroziya i
ﬁ Mivadqeati (prolivial) “T‘: == |21y Delta kompleksiin E Hn cokakliklan th’IllQn lay daxilin

- axinlar. Mivaqqati ] sufistil i zoaliyiin = | doki ¢cay mocralarinin
E o axinlaren topladig = ] ———— -
g | ceykdonmaniy st I Dk Gt = |, yaratdiglar1 rezervu-
= iy . asns 25
= L 26 bow yamiry) Gaymn - |47 Mg aecre arlarda  toplanmasi
] macra dayazliqlan - K
ks i o [1]; 2. Maykop ¢0-
Sakil 3. Asag Kiir ¢okakliyinds paleosedimentasiya rejimlorini saciyyalondiron kinti kompleksi
karotaj ayrilarinin litotiplari daxilinde yaranmus
karbohidrogenlorin

Mogqalado miizakirayo verilon naticolor seysmik
vo quyu geofiziki todgigat (QGT) materiallarinin
birgo interpretasiyasit osasinda oldo edilmisdir.
Seysmik molumatlardan todqiqat orazisinin struktur
modellorinin tartib edilmasi {i¢iin istifado olunmus-
dur. Seysmik horizontlarin stratiqrafik monsubiyyati
QGT va kern niimunolari osasinda toyin edilmisdir.
Bu mogsadls quyu karotaj oyrilorinin, eyni zamanda,
reper horizontlarin dorinliklori saquli seysmik pro-
fillomo (SSP) naticosinda tortib edilmis saquli hodog-
raflar osasinda zaman miqyasina transformasiya
edilmisdir. Bu islorin naticolori seysmik zaman
kosiliglorinin, demali, reper seysmik horizontlarin
stratiqrafik monsubiyyatinin miioyyanlosdirilmasino
sorait yaratmisdir. Korrelyasiya olunmus seysmik
horizontlardan todqigat sahosinin karkas (struktur
qurulus) modellorin tortib edilmosi {i¢lin istifado
edilmisdir. Karkas modeldon konseptual modellora
kecid masolasi quyu potensiali (QP) vo gamma karo-
taj (QK) oyrilari asasinda toyin edilmis litoloji-fasial
modellordon istifado edilmoklo hall edilmisdir.

14

pal¢iq vulkanlariin eruptiv kanallarinun istiraki ilo
[1, 4-9] alt Pliosenin daban laylar1 daxilindo dayaz
doniz soraitindo ¢ay axinlarinin yaratdiqlar rezer-
vuarlara dasinmasi naticosindo omolo goldiklori
haqqinda fikir formalasdirmaga imkan vermisdir.

Birinci miqrasiya sxemi iizro yaranmis karbo-
hidrogen yataqlar1 Orta Kiir vo ikinci miqrasiya
mexanizmi Uzro yataqlar iso Conubi Xozor
cOkokliklori daxilinds istismardadirlar.

Son illordo aparilmis todqgigatlarin naticalori bu
yataglarin ¢esidlonmis qirintt materialinin sahilyani
paleohdvzolordo toplanmasi noticosindo omolo
golmis litoloji-stratiqrafik tololordo yarandigini
tosdigloyir. Bir fakt da nozordon gagmamalidir ki,
diinyada neft vo qaz hasilatinin 60%-dan ¢oxu mohz
litoloji-stratiqrafik, bir sira hallarda iso onlarin
antiklinal strukturlarla birlosmoalori noticosindo
yaranmis tololorla [2-6] olagolidir. Yerino yetirilmis
todqiqatlarin = [7-13] noticolori  Conubi-Xozor
cOkokliyindoki (Asag1r Kiir, Qobustan-Abseron
cokokliklori daxil) istismarda olan yataqlarin palgiq
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vulkanizminin inkisafi ils sinxron rejimds yaranmis

antiklinal quruluslu obyektlorin tag vo ya tagyani og Ak idarces E;Eam:umi:iiri ———
hissalorindoki rezervuarlarla slagoliliyini gostorir. ¥ il gokmeor (doeizs dogruhorakat)  (debanm geriva harsicat)
Karotaj fasiyalarinin onlara aid litotiplorin osasinda ey |-£—_'*' __.55
interpretasiyasi gostorir ki, bu rezervuarlar sahilyani j;f_ El= ‘j .,E . 3
paleogokiintii hovzolorinds yaranmuglar (sakil 2 / ~ 2 i e
va sakil 3). | | Eroriya _J__‘_ | """——-\

Cokiintii muhitlorinin hor biri 6ziino moxsus . ; : at:
.. . .. . o Temigen damz cokintitlanin toplamima saraiti
enerji soviyyolori ilo xarakterizo olundugundan SR R o
e 4. X Progradasiya (reqressiva) Dargzm quruya dofru harakst
ayrica nozordon kecirilmigdir. Bu soviyyolor shelfn senislonmani Proksimal zona Distal zoma

miioyyon bir goraitdo siliziim-tutum xiisusiyyaotilo —‘ g" J
sociyyolonon hanst ndév obyektin omolo golo C‘E ' : g .;;
bilocoyini miioyyon etmoyos imkan verir. = 2 o . | ==
Odobiyyatda hor biri 6ziino moxsus enerji miihitilo J a J | [ | S
saciyyalonon dord asas ¢okmo miihiti ayrilir — kon- Darin daniz saraiti

tinental, gol, sahil vo doniz. Bu miihitlor yeddi geo- T e . i i
morfoloji zonada — denudasiya (qirintilarin _ ED .| {;' J
monboalori), denudasiya vo akkumulyasiya, iistiin = IL..J :ql 3
akkumulyativ, doniz-donizsahili kecid, self, konti- S l E o é 4]
nental yamac, kontinental yamacin otoyi yaranir. B | ) i

Neft-qaz yataqlarinin yaranmasi li¢lin sahilyani
orazilordo toplanmis ¢okiintli miihiti daha olverisli
hesab edilir. Tobiidir ki, burada onlarin
karbohidrogenlorin omoalo golmo ocaqlari ilo  yaranmis karbohidrogen yataglarinin islonilmo
olagolori do digqget morkozinds olmalidir. modellorinin rezervuarlarin siiziim-tutum xiisusiy-

Azorbaycanda sonaye ohomiyyotli neft-qaz yotlorinin sortlondirdiyi hidrodinamik slags nozora
hasilatina baslanandan tokco Mohsuldar qata 50 alinmagqla secilmasi tovsiyya edilir.
mindan ¢ox quyu qazilmisdir. Bu quyularin boyiik
oksoriyyatindo QGT kompleksi yerina yetirilmisdir. ODOBIYYAT:
Bu kompleksdo forzolunan xiisusi miigavimat 1. FOcybos H.IL, I'viues U.C., [ pazeeoii syika-
(FXM), quyu potensiali (QP), gamma karotaj (GK), nusm u yenesooopoonwsie cucmemot FOaxncno-Kacnuii-
neytron gamma karotaj (NGK) tisullarindan istifado  cxoui énadumnst (no noeetiwum oannvim 2eogpusu-
edilmisdir. Qeyd edilmalidir ki, sonuncu iki tsul, weckux u ceoxumuueckux uccredosanuii). baky,
yalmz son illords, nisboton az hocmdo totbiq «Damn, 2022, 168 cmp.
edilmisdir. Sokil 3-do verilon naticalor asason avvalki 2. Boukapes B.A., Mananosa K.T. Ilpo2nos na-
iki karotaj Usulunun vo seysmik molumatlarin  zuvyus u nempogusuueckux napamempos necuarnu-
interpretasiyast osasinda oldo edilmisdir. Usulun xog kanunckoii ceumst 6 paspese mecmoposcoenus
totbiqilo Bulla-Duvanni-Olot, Qaradag, Qarabagli vo  Illax-/Jenus // 'eonozus, 2eousuxa u pazpabomra
s. saholor igiin litoloji-stratigrafik, petrofiziki  negpmanvix u 2azosvix mecmoposcoenuii, Ne8(332)-
modellor tortib edilmisdir [7-14]. 2013, c. 4-14

Bu moqaloads iso asason Qalmaz sahosindo oldo 3. Salmanov O.M., Eminov O.S., Abdullayeva
edilmis naticalordon bahs edilir. Sokil 2-don gortin-  L.O. Azarbaycan neft yataglarimn iglanilmasinin cari
diyii kimi, Qalmaz qaz anbarindaki rezervuarlarin - vaziyyati va geoloji madon gostoricilori. — Baka:
qalinhiglar1 ¢6x kicik diapazonda doyisir. Karotaj Nefiqgazelmitodqiqatlayiha Institutu - 2015. - 74 s.
fasiyalarinin litotiplorinin interpretasiyasi yatagi 4. Ocybos H.II, Anuzaoa I'M., Paoocabnu
saciyyolondiron rezervuarlarin saxoli ¢ay mocra- Jloc.. 2019. [paszesoii eynxkanusm u muespayus yaie-
larinin sahilyan1 delta diizonliyindo amoalo gotirdiyi  sodopodos // I'eonocus, 2eousuxa u paspabomxa
cisimlordon vo sualti paylayici kanallarin sadd qum-  neghmanvix u 2azoevix mecmoposcoenui, Ne8(332)-
lardan ibarat oldugunu goéstormisdir. Belo tololordo 2019, ¢.14-19

Sakil 4. Terrigen ¢okiintiilarin toplanma soraitini
saciyyalondiron QP va QK ayrilarinin litotiplari
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ACINOHUR MNQR-ds APARILMIS GEOLOJI VO GEOFIZIKi TODQIQAT
ISLORININ UMUMILOSDIRILMIS TOHLILI

FE.ibadov, i.Hiiseynov, U.Sixmammadov
SOCAR, Geologiya va geofizika sobasi

Xiilasa

Acinohur miimkiin neftli-qazli rayonu (MNQR)
kegcon asrin avvalindan dyranilmaya baslanmuisdir.
Osasan Giirciistan arazisinda neft-qaz yataqlarinin
askarlanmasi bu sahaya digqati artirmigdir. Miixtalif
illorda aparilmis geoloji-geofiziki tadqiqat iglori va
qazma amoaliyyatlar: zamani sahada miixtalif neft-
qazlilhg tozahiirlori izlonilmisdir. Buna baxmayaraq
MNQR-d> tadgiqgat islorinin hacminin va keyfiy-
yatinin kifayat qadar olmamast sababindan neft-
qazlilhg perspektivliyinin qgiymatlondirilmasi zamani
miixtalif geyri-miiayyanliklor miisahida edilmakdadir.
Moaqalada rayon oarazisinda cari dévra qador
aparimus tadqiqat iglorvinin iimumilosdirilmis tohlili-
nin naticalori verilmis va galacak tadqiqat islarinin
istigamati toklif edilmigdir.

Giris

Acinohur miimkiin neftli-qazli rayonu (MNQR)
gorbdo Qanix qirilmasi, sorqde Qorbi Xozor dorinlik
qirilmasi, simal-sorqde Simali Acinohur qirilmasi,
conub-conub-qorbdas ise Kiir vo Mingagevir-Goycay
qirilmalart ilo sorhodlonon Acinohur ¢okokliyini
ohats edir.

Rayonun neft-qazliliq sisteminds ana silixurlar
qismindo Maykop vo Yura yash c¢okiintiilorin, ortiik
stixurlar qismindo Maykop vo Mohsuldar gat yash

cokiintiilorin, kollektor stixurlar kimi Mahsuldar qat,
Cokrak, Maykop vo Tobagir yash ¢okiintiilorin igtirak
etdiyi hesab edilir.

Acmohur MNQR-nin tektonostratiqrafiyasi
asagidaki morhalolordon ibaratdir:

1. Lavraziya ilo birlikdo Qondvanadan ayrilmis
siixurlar zonasimin genislonmasi ilo olagodar son
Trias dovriiniin voziyyotinin doyismasindon gabaq
Perm-Trias dovriine aid laylarin Qondvana superqito-
sindon ayrilmasi arzinds qirilmalarin amolo golmasi.

2. Erkon Yura dovriindon Orta Yura dovriinadok
Ki¢ik Qafqaz blokunun altina ©rabistan plitasinin
subduksiyasinin noticasinda qdvsvari hovzalorin
yaranmasl.

3. Ki¢ik Qafgazdan simalda son Yura dovriino
aid dayaz doniz karbonatlarinin ¢okmosi. Boyiik
Qafqaz hovzosindos dorin doniz karbonatlarinin ¢ok-
masi.

4. Orabistan vo Avrasiya plitolorinin son Tobagir
dovriine tam toqqusmasi vo dorin doniz karbonat-
larinin Boytlik Qafqaz hdvzesindo davamli olaraq
¢Okmosi.

5. Tetis donizinin son qapanmasi ilo alagodar Ust
Eosen dovrii arzinds hdvzalorin inversiyast.

6. Boyiik Qafqazda Orabistan-Avrasiya toqqus-
masinin son morhalasine miivafiq qalxim ilo
miisayiot olunan Ust Miosendon miiasir ddvra qador

Sakil 1. Azorbaycanin quru arazisinin neft-qaz rayonlasdirma xaritasi vo Acinohur MNQR-da

strukturlarin yerlogsma sxemi
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qisalma fazasiin bas vermasi.

MNQR-da aparilmis geoloji-geofiziki tadqiqat
islori. Acinohur MNQR kecon osrin avvallorindon
Oyronilmoys baslanmigdir. Rayon arazisinds bir sira
regional va lokal geoloji-geofiziki tadqiqat islori, o
climlodon, qazma omaliyyatlar1 hayata kecirilmisdir.
Belo ki, 1931-34-cii illords, Qafqazyani sahalordo
aparilan raqqas planalmasi zamani Acinohur ¢6liinde
do miisahido noqtalori qoyulmusdur. 1950-ci ildo
imumi qravimetrik planalma, 1964, 1966 vo 1971-
c1 illorde miikommal planalma, 1962 va 1972-ci illor-
do iso bu illerin naticalarinin tohlili ve limumi-
losdirilmasi yerino yetirilmisdir. 1980-83-cii illordo
aparilmis seysmik kosfiyyat islori noticasindo Golliik
strukturu, Bozarx strukturu, Mahmudlu strukturu,
Durgun strukturlart vo bir sira struktur ¢ixintilar
askar edilmisdir. 2013-2015-ci illordo SOCAR va
Conoco-Phillips sirkati torofindon Boylik Qafgazin
conub yamacinda (Acinohur, Asag1 Kiir, Qobustan
cokokliklorinda) 11 regional seysmik profil
islonilmigdir.  2015-2017-ci  illordo SOCAR,
ConocoPhillips vo Nobel Upstream sirkotlorinin
Birgo Tadqiqat Sazisi (BTS) ikinci fazasi
cor¢ivasindo Acinohur MNQR orazisinds kompleks
texniki qiymetlondirme aparilmigdir. 2019-cu ilde

KGIB torofinden asason Conoco-Phillips sirkati ilo
birga islonilmis profiller lizre qravimaqnit kogfiyyat
islori apartlmisdir.

SOCAR va Conoco-Phillips sirkatlori arasinda
2011-ci ildo Acinohur, Qobustan sahosindo birgo
tadqiqat iglerinin aparilmasi ve sahanin karbohidro-
gen perspektivliyinin qiymatlondirilmasi ilo bagh
miqavilo baglanmisdir. Tadqiqat islorinin 4 osas
magsadi olmugdur:

1. Karbohidrogen omologolma potensialinin
miioyyonlosdirilmasi

2. Kollektor va ortiik potensialinin miisyyanlos-
dirilmasi

3. Neftli-qazli perspektiv tolalorin miioyyanlos-
dirilmasi

4. Risk vo geyri miiayyanliklorin qiymatlon-
dirilmasi

SOCAR va Conoco-Phillips miitoxassislari tors-
findon rayon regional tadqiq edilmisdir. Todqiqat
sahasi 7840 km? arazini ohata etmoklo Boyiik Qafqaz
daglarinin gorb hissosini, Kiir ¢okokliyinin bir
hissasini, Acinohur MNQR vo Qobustan NQR-nin
simal gorb hissasini shato etmisdir.

Mezozoy yash ¢okiintiilorin (Ust Tabasir) Terek
Xoraz hovzasindo vo Yevlax - Agcabadi ¢okokliyindo

mohsuldar olmas1 tadqiqat

T sahasinin shomiyyatini da-
ha da artirmisdir. Qurul-
mus geoloji  profiller
Boylik Qafqazin simal sorq
vo conub qorb hissalorindo
geoloji-tektonik  soraitin
oxsar oldugunu tesdiqlayir.
Tadqiqatlar  naticasinda
Daglar otoyi sahonin pers-
pektivli olmas1 miioyyon
edilmisdir. Bu sahonin
neft-qazliliq perspektivliyi
Terek Xozor hovzasinin
yataqlar1 ilo miiqayisoli
sokildo tohlil edilmisdir.
Acinohur MNQR ¢ox
miirokkob tektonik quru-

wwmmmni. GG tarafindon islonilmis seysmik profillor
GGI torafindan islonilmis qravimaqnit tadgiqatlart
Hsssssssssss - Conoco Phillips sirkati torafindon iglonilmis seysmik profillor

Sakil 2. Acinohur MNQR-da aparilmus tadgqiqat islorinin sxemi
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lusa malik olmast ila saciy-
yolonir. Tektonik quru-
lusuna gore rayonu 3 sa-
haye ayirmaq miimkiindiir.
L. Kiir ¢okakliyi
I1. Kiir qurisiqiligy
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Sakil 3. Acinohur MNQR ilo Terek Xazor hovzasinin miiqayisasi

II1. Daglar otoyi saha

Aparilmis seysmik tadgiqat islorinin Daglar otayi
sahodo keyfiyyoti asagidir, Kiir ¢okokliyi vo Kiir
qirisigligr hissalorindo nisbaton yaxsidir. Todqiqat
islorinin noticolori tohlil edilmis vo Ust Tobasir vo
Mbohsuldar Qat horizontlarinin tavanina gors struktur
xaritolar tortib edilmisdir.

Neft-gaz omoala golma potensialinin miioyyon-
losdirilmasi moqsadi ilo tobii ¢ixiglardan siixur
niimunslori gotiiriilmis vo tadqiq edilmisdir. (Ana
stixurun giymatlondirilmasi (64 nlimuns), Nanofasil
analizi (26 niimuns), Polinologiya (10 niimuno),
Biostratigrafik analiz (3 niimuna)).

Top Dretaddmn depth tirgtyme
T Y nk i 158 aida, 200 @i & lurwhisid

Stixur niimunsloarinin vo seysmik tadqiqatlarin
naticolorinin analizi osasinda rayon {iizro hdovzo
modeli tortib edilmisdir. Todqiqatlarin naticalorine
osason Maykop yash ¢okiintiiklorin simal qorb vo
conub sorq hissodo karbohidrogen omologatirmo
potensiali yiliksok giymotlondirilmisdir. Todqiqatlar
zaman1 Maykop yash ¢okiintiilorin karbohidrogen
omologatirmoa potensiali aragdirilsa da bu sahado Orta
Yura yash cokiintiilorin do ana siixur potensiali
istisna deyil. Maykop neft-qaz omologotirmo
moatboxinin iistogolmonin alt hissasine davam etmaosi
do ehtimal edilir.

Aparilmis islorin naticalorine asason golocokdo

b ek
M 1M s el vl

$akil 4. Rayon arazisinda perspektivli hesab edilon A va B sahalari
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Sakil 5. SOCAR va Conoco Phillips tadqiqatlarinin ikinci fazasinin ahata sahasi

aparilacaq islorin istiqgamatinin miioyyanlosdirilmasi
maqsadi Mezozoy vo Mohsuldar qat yash ¢cokiintiilor
iizro bir sira saholor (Ust Tabasir - A vo B) prio-
ritetlosdirilmisdir. Prioritetlogdirilmis sahalor {i¢iin
ilkin resurslar proqnozlasdirilmigdir.

Miivafiq olaraq Mohsuldar qat yash ¢okiintiilor
iclin litoloji stratiqrafik toloalor oldugu prog-
nozlagdirilan sahoslor ayrilmisdir.

Tadqiqatlarin ikinci fazasinda Acinohur MNQR
Kiir hovzasinin yataqglar ilo miiqayisali tadqiq edil-
migdir. 3422 km 2D seysmik molumatlar rogomsal-
lagdirilmis vo interpretasiya edilmisdir.

Bu fazada 6,645 km? saho ti¢iin regional siirot
modeli, Mezozoy vo Eosen horizontlarinin struktur
xaritolari tortib edilmisdir. Model ©Omirarx, Zardab,
Cafarli vo Muradxanli yataqlarinin siirat molumatlari
ilo tonzimlonmisdir. Ust Tobasir vo Eosen iizro
{imumi ¢6kmo soraiti (UCS) xaritalori yenilonmisdir.
Miioyyon olmusdur ki, Tobasir yash ¢okiitiilor osason
karbonatli fasiyalari togkil edir. MNQR orazisindo
osason hovze karbonatlart vo qumlu daxili karbonat
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selflori yayilmisdir. Eosen ¢okiintiilori MNQR-in
simal-gsorq vo conub sorq hissolorindo izlonilmir.
Dayaz karbonat selflori vo fliso bonzor ¢okiintiilor
rayon orazisindo yayilmisdir. Todqigatlar zamani
Eosen yasli stratiqrafik tip tololorin pazlasma
zonalarinda ola bilacayi proqnozlagdirilmigdir.

SOCAR-1n Geofizika vo Geologiya Idarasinin
miitoxossislori torofindon sahods regional qravi-
metriya iglori aparilmisdir. Bu todgigatlar zamani A
va B saholorinds qalxim anomaliyalarinin olmasi bir
daha tosdiglonmisdir.

MNQR-da aparilmig qazma islori. MNQR-do
100-don ¢ox miixtalif moagsadli quyular qazilmigdir.
Belo ki, Qarbi Qocasen 1 sayli quyu 1979-1981-ci
illorde qazilmigdir. Quyunun gazilmast zamani
Abseron horizontunda qaz tozahiirlori miisahido
edilmisdir. Cayqaraqoyunlu 2 sayli quyunun qazmasi
1941-1942-ci illords aparilmisdir. Bu quyunun
qazilmasi zamani Mohsuldar qatin 1600-1621m
intervalindan neft-pordosi miisahido edilmisdir.

MNQR-in qonsu neftli-qazlt  hovzalarlo
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miiqayisali tohlili. Qonsu neftli-qazl1 rayonlarin
tohlili zaman1 miisyyon edilmisdir ki, Giirclistan
respublikasi orazisinds yerlogon Mirzaani, Patara
Siraki, Nazarlebi yataglar1 Acinohur MNQR-in neft-
gqaz amoalo golmo hovzoasi ilo eynilik togkil edir. Bu
yataqlar Alazan hovzasinin yataqlari1 olmaqla uzun
illor istismar edilmigdir. Mirzaani yatagina cari dovro
godor 200-don ¢ox quyu qazilmisdir. Quyularin
kasilisindo mohsuldar kollektorlarin qalinligr 30-40
m izlonilmisdir. Istismar quyularmin darinliyi 500-
1200 m araliginda olmusdur.

NOTICO

Aparilmis todqiqat islorinin timumilosdirilmis
tohlilinin naticalori asagidaki miiddealarda ifads
edilmisdir:

- Acinohur MNQR tektonik cohatdon miirokkob
qurulusa malikdir. MNQR-in simal hissasindo,
Daglar otoyi sahalords yer sothino yaxin laylar ¢aqil
daslarindan ibaratdir. Bu amillor sahado seysmik
todqiqatlarin keffiyyatino neqativ tosir gostormisdir.

- Seysmik todqgigat islorinin naticolorinin
tohlilino osason Ust Tobasir, Maykop, Eosen, vo
Mohsuldar Qat c¢okiintiilorinin  sothlorino  goro
regional struktur xoritolor tortib edilmisdir.

- Maykop yash cokiintiilorin hévzoe modeli
qurulmus vo ana silixur potensiyali qiymaotlon-
dirlmisdir. Models asason ana siixurlardan miimkiin
qalximlar istigamatinda, o climlodon daglar otoyi
saha istigamatinds karbohidrogenlarin miqrasiyasi
prognozlasdirilmisdir.

- Daglar otoyi sahoado tistogolmo qirillmalar ilo
miirokkoblosmis qalximlar (A vo B) miioyyon
edilmisdir.

- Eosen c¢okiintiilorinin pazlagsma zonalarinda
karbohidrogen yi1gimlarinin formalagmasinin istisna
olmadig1 miiayyan edilmisdir.

- Mohsuldar qat yash ¢okiintiilords stratiqrafik
tipli lokal tololorin olmasi prognozlasdirilmisdir.

- Giirciistan respublikas1 orazisindo yerloson
yataqlar tohlil edilmisdir. Miioyyon edilmisdir ki,
Alazan neftli-qazli hdvzasinin yataqlari ils Acinohur
MNQR-in neft-qazlilig1 oxsar saciyys dasiyir.

- Qazilmis azsayli dorin axtarig-kosfiyyat
quyularinda neft-qaz tozahiirlori miisahido edil-
misdir. Regional seysmik todqiqat iglorinin noticalori
quyu molumatlar1 ilo birgo tohlil olundugu zaman
miisahido edilmisdir ki, ovvalki illordo qazilmis
quyularin  oksoriyysti  qalximlarin  gapanma

poligonlarinin kenarina qazilmisdir.

- Sahado risklor qiymatlondirilmisdir. Risklorin
qiymatlondirilmasi zamani perspektivli hesab edilon
A vo B miimkiin strukturlarinda axtaris quyusunun
qazilmasinin ugur ehtimali 11 faiz qiymot-
londirilmisdir.

Takliflar

Tadiqiqat islorinin naticalorinin tahlili asasinda
asagidaki tokliflor mogsado uygun hesab edilmisdir.

- MNQR-in seysmik molumatlarin keyfiy-
yatinin asag1 oldugu saholorinds todqiqat islorinin
aparilmasinda yeni texnologiyalarin totbiq edilmasi
variantlarinin arasdirilmasi.

- Morholali sokildo lokal seysmik todqiqat
islorinin aparilmasi. Belo ki, perspektivli hesab
edilmis saholordo 2D seysmik islor aparmagqla
naticolorin keyfiyyotindo vo miixtolif istiqgamatlor
boyu qalximlarin struktur parametrlorino nozarot
edilmasi. Ugurlu naticalarin slds edildiyi sahslordo
sixlagdirilmis 2D va 3D seysmik todqiqat islorinin
aparilmasi.

- Hovzs modellarinin yenilonmasi va karbo-
hidrogen potensialinin ayri-ayr1 qalximlar tizro
yenidon qiymatlondirilmasi.

- Geomexaniki modellarin tortib edilmasi vo
axtaris quyularinin layihalondirlmasi.
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FElbadov, I. Huseynov, U.Shikhmammadov

EVALUATION OF HYDROCARBON POTENTIAL ON THE BASIS OF COMPREHENSIVE
ANALYSIS OF THE RECENT GEOLOGICAL AND GEOPHYSICAL EXPLORATION WORK
CARRIED OUT IN ACHINOHUR POSSIBLE OIL AND GAS REGION

ABSTRACT

Ajinohur possible oil and gas region has been studied since the beginning of the last century. Mainly
the discovery of oil and gas deposits in the territory of Georgia has increased the attention to this field.
As aresult of geological-geophysical studies and drilling operations carried out in different years various
manifestations of oil and gas were observed in the field. Despite this, due to the insufficient volume and
quality of acquired data, various uncertainties are observed during the assessment of oil and gas perspec-
tives. In this paper, the results of the general analysis of the research works carried out in the region until
the current period are given and the direction of future research works is proposed.

D.Hobaoos, H.I'yceiinos, Y. Illuxmammaoos

OBOBIIEHHBIN AHAJIN3 'EOJIOTMYECKUX U TEO®PU3NYECKUX UCCJIEJOBAHUN
HA TEPPUTOPHUHU AJ[KUHOYPCKOI'O BO3MOKHOI'O HE®TE-TA3OHOCHOI'O PAM-
OHA

AHHOTAIUA

ADKUHOYPCKUN TOTEHIMATBHBINA HeTerasoHocHbId paiion (ITHI'P) u3yuaercs ¢ Hagana mponuioro
Beka. OTKpBITHE MECTOPOXKICHIH He(PTH 1 ra3za MPEeUMYIIECTBEHHO Ha TEPPUTOPHH [ Py3un MOBBICHITO
BHUMaHHE K STOMY MECTOPOXACHUI0. B X0/1€ reonoro-reopu3nmueckux uccienoBannuii 1 OypoBEIX padoT,
MIPOBENECHHBIX B pa3HbIE TO/IbI, HA MECTOPOXKICHUN HAOIIONAINCH pa3IMYHbIE TPOSBICHUS He()TH U ras3a.
Hecwmotpst Ha 3T0, M3-32 HETOCTATOYHOTO 00BEMA M Ka9eCTBA UCCIIEI0BATEILCKUX paboT B TaHHOM paiioHe
HAOTIOAIOTCS PA3IMIHbIC HEOMPEISIEHHOCTH MPH OIIEHKE MEePCIIEKTUBHOCTH HEPTH U Tra3a. B crarhe
MIPUBEACHBI PE3YJIBTaThl 0000IIEHHOTO aHaJ3a UCCIIEA0BATEIBCKIX pa0OT, MPOBEICHHBIX B PETHOHE 10
TEKYIIETo MEPUo/a, 1 MPEII0KEHO HAPaBIICHUE JAIBHEHIINX UCCIIEIOBATEIbCKUX padoT.
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SEYSMIK VO QUYU MOLUMATLARI 9SASINDA BULLA-DONIZ
SAHOSININ QIRMOKIALTI LAY DOSTOSININ SOTHI UZRO
STRUKTUR QURULUSUNUN TODQIiQi

T.X.Niyazov', O.1. Xuduzad>*, H.I.Sakarov', R.N.Siileymanova’, N.O.Hasanova', T.Y.Sakaraliyev’

I“Neftqazelmitodqiqatlayiha " Institutu, 2“Azneft ”’IB

Bulla-doniz yatagi Baki arxipelaqinin simal
hissasindo, Songogal-doniz - Duvanni-doniz - Xoro-
Ziro adasi yatagindan 10 km conub-sorqdo yerlosir.
Sahodo oks olunan dalga iisulu (8DU) ilo seysmik
kosfiyyat islorino 1951-ci ildo baslanilmis, 1952-ci
ildo Bulla-doniz qalximi askar edilmisdir. Struktur
1963-cii ildo dorin kosfiyyat qazimasina hazirlansa
da, burada struktur-axtarig vo eyni zamanda dorin
kosfiyyat qazimasi islorino 1965-ci ildo baslanil-
migdir [1, 2]. Lakin, 70-ci illorin ortalarindan
baslayaraq todgiqat islori UDN seysmik kosfiyyat
islori ilo 1995-99-cu va 2012-2022-ci illordo davam
etdirilmis, bu islorin (Kosfiyyatgeofizika IB tors-
findon) noticosindo Bulla-doniz strukturunun CSq
hissasindo MQ-nin horizontlar1 vo ondan doarinda
yatan ¢okiintiilor iizro seysmik horizontlar dorin qaz-
ma quyularinin materiallar1 ilo birlikdo doyorlon-
dirilmis, struktur xoritolor qurulmus, strukturun
conub-qorb qanadunin iki paralel qirilma ilo miirok-
koblosdiyi vo qirilmalar arasinda qalan blokun neft-
gqaz yigimlar iigiin tektonik ekranlagsmis tolo ola
bilocoyi gostorilmisdir [3].

Son illordo Bulla-doniz yataginda layiho dorin-
liyi 5900-6200 m olan VIII horizonta quyular
layihoalondirilmis vo bir neg¢o, o climlodon 124, 125,
123 vo 78 sayl quyular qazilaraq sonaye shomiyyatli
hasilatla istismara daxil edilmisdir [4].

Sahonin neft-qazlilig1 ilk dofo 1973-cii ildo 18
sayl1 quyuda aparilmis sinaq islorinin noticosi ilo
miuoyyonlosdirilmisdir. Belo ki, bu quyuda “Fasils”
lay doastasindon (VII horizont) 1 mln m?/sut. debitlo
gqaz vo 350 t/sut. hasilatla kondensat alinmisdir.
Qazilmis 14 sayli quyunun V horizontundan qaz
(Qq=450000 m?/sut.) va kondensat (Q,=70 t/sut.),
1982-ci ildo strukturun sorq ganadinin periklinal
hissasindo 6190 m dorinliys gazilan 56 sayli quyu-
nun VIII horizontundan qaz vo karbohidrogen
torkibli maye alinmisdir. Ik dofo sonaye shomiyyotli
neft yatagin conub-qorb qanadinda qazilmis 77 sayl
quyuda VII horizontdan alinmisdir.

Yataq iizro indiyadok 111 quyu gazilib, bunlar-

dan 56 quyu gazma vaxti, 19 quyu iso istismardan
sonra logv olunub. 2023-cii ilin ovvaline olan molu-
mata osason, yataqda 12 quyu foaliyyotdadir. Bunlar-
dan 1-1 neft, 11-1 qaz-kondensat quyusudur. Osas
islonmo obyektlori Mohsuldar Qatin V, VII vo VIII,
eloca do Qirmokitistii gilli horizontlaridir. Bu istismar
obyeklorindo karbohidrogen ehtiyatlar1 azalmaga
dogrudur. Odur ki, yeni obyektlorin askarlanmasi
qarsida duran aktual masslolordondir. Bu ciir ob-
yektlori agkar etmok {igiin daha dorindo yatan laylarin
tektonik qurulusunu 6yronmok, onlarin yatim forma-
sin1 dogiglosdirmok moagsodouygundur. Belo laylar-
dan biri do Qirmokialt1 lay dostosidir (QA).

Bu ¢okiintiilor Baki arxipelaqinin simal hisso-
sindo Songacal-doniz (534, 543 sayli), Duvanni-
doniz (17, 44, 82, 90, 95, 521, 526, 534, 563 va s.),
Xoro-Zira (504, 571 sayh), Olot-doniz (23 sayli) vo
Hamamdag-doniz (5 sayli) saholorinds quyularla
acilmigdir. Onun kasilisi qumlu alevritli toromolorin
istlinliiyli ilo qumlu-gilli litofasiyadan toskil olun-
musdur.

QA lay dostosinin agilan galinligi Baki
arxipelaqmin qonsu saholorindo 77 m (Hamamdag
sahosi, quyu 5) vo 68 m (Olot-doniz sahosi, quyu 23)
olmusdur.

Karbohidrogen yigimlarinin axtarisi ilo olagodar
bir sira geoloji mosololorin aydinlasdirilmasi mag-
sadils torafimizdon Bulla-doniz sahosindo méveud
olan seysmik materiallardan, xiisusilo, son illorin
UDN seysmik kosilislorindon istifado edorok miiasir
programlarin komoyilo QA lay dostosinin sothino
uygun horizont saha lizro korrelyasiya edilmisdir. QA
lay dostasi ¢okiintiilori Bulla-doniz sahasindo quyu
ilo ac¢ilmadigindan onun sothini sociyyolondiron
horizont qonsu Xoro-Ziro 504 sayli quyunun molu-
matlar1 ilo stratiqrafik baglanmisdir (sakil 1a).
Kosiliglordo QA lay dostasi ilo yanast MQ-nin digor
horizontlar1 (V, VII, VIII) da izlonilmisdir. Dorindo
yatan laylar galximin tag vo tagyani hissolorindo
ganadlara nisbaton zaif izlonilir. Ona gors do avvalco
laylar qganad hissolordon uzununa kecon profil
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kasilislorinds izlonilmis vo sonra kasisma ndqtalo-
rinds enino kegon profil kosiliglorine otiiriilmiisdiir
(sakil 1b, c).

Qalximin simal-qarb periklinalindan va Xaro-
Zira sahoasindon kegcon CQ-SmSq istigamatli profil
kasiligindo QA lay dastasine uygun horizontun tavani
Xoro-Zira 504 sayli quyu rayonunda 4700 m
dorinlikds a¢1ldig1 halda, amplitudu 800-900 m olan
qirilma zonasindan CQ istigamoatinds bu ¢okiin-
tilorin yatma dorinliyi 6400-7800 m miioyysn
edilmisdir (sakil 1a).

Bulla-deniz strukturunu uzununa kason profili
interpretasiya edorkon kosilisdo QA lay dostosinin CS
istigamatindo 7500 m-o gqodar darinlogsmasi miisahido
edilir (sakil 1b, c).

Tadqiq etdiyimiz horizont strukturu enins kasan
BD1606, BD1609 sayli profillor lizro izlonilmis,
galximin tag hissasindo uygun olaraq 5900, 6200 m,
89 sayli quyudan sorqdos yerlogon Sorqi Bulla adlan-
dirdigimiz lokal qalximin tagindan kegon BD121006
sayli profil kasilisinda iso 6900 m derinlikds yerlasir

(sakil 2). Bu lay dostosi bazi hissalor istisna olmagla
listdo yatan c¢okiintli qatt ilo uygun yatimla
saciyyalonir. Seysmik kosiliglords horizontun saha
izrs izlonilmasi ilo yanasi asas elementlordon olan
tektonik qirilmalar da izlonilmisdir. Bu ¢okiintiilorde
6 enino qirilma izlenilmis, amplitudlar1 vo plan
vaziyyatlori daqiqlosdirilmisdir. Conub-qorb ganad-
dan kegon regional uzununa qirilmanin QA lay
dostasinin sothino goro amplitudu 1600 m toskil edir.

Coxsayli 2D UDN kasilislarindon istifads edorak
QA lay dostesinin sothine uygun seysmik horizonta
gora struktur xorito qurulmusdur (sakil 3).

Qurmokialt1 lay dostesinin tavani iizro tortib
edilmis struktur xoritoys goro Bulla-doniz sahosi
SmQ - CS istigamotindo uzanan asimmetrik qiri-
siqliqdir.

Strukturun SmQ periklinali vo Sm$ qanadi dar
sinklinal vasitasilo Xara-Zira qalximinin CQ gana-
dindan ayrilir vo genis Kigikdag sinklinalina kegir.
Bulla-daniz qirig181 uzununa va enina tektonik pozul-
malarla bir ne¢o tektonik bloklara parcalanmigdir.

-
N

c)

Sakil 1. Bulla-daniz sahasi. a) BD 1601,
b) BD 1614, ¢c) BD 220200 sayl seysmik
profillorin dinamik darinlik kasilisi.
Sorti isaralor bax: sokil 3.
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Sakil 2. Seysmik profillorin dinamik dorinlik
kasilislori. Bulla-daniz sahasi. a) BD 1606,
b) BD 1609 sayl profillar.

Sorti isaralor bax: sokil 3.
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qirilma ilo mohdudlasir (sakil 3).

Beloaliklo, aldo olunan son
illorin seysmik vo quyu molu-
matlar1 osasinda Bulla-doniz
sahasinin QA lay dostosinin sothi
iizro struktur qurulusu doqiq-
losdirilmisdir.

Lokal qalximlarin forma-
lagsmasi, yataqda vo otraf sa-
holorde Alt Pliosen dovriinds
paleocografi soraitin izlonmosi,
terrigen materiallarla qidalandi-
rilan  monbalorin  varliginin
Oyronilmosi, todqiqat islorinin
davam etdirilmoasi ii¢lin miihiim

i _ ohomiyyat kasb edir.
= S ' Qeyd olunan ¢okiintiilorin
Sakil 3. Qurmokialti lay dastasinin sathina uygun seysmik horizonta sathinin  qurulusunu  saciyyo-

gora struktur xarito. londiren struktur xorito golocok
Sorti isaralor: V - Balaxani, VII - Fasila, axtarig-kosfiyyat islorinin isti-
VIII - Qurmakiiistii qumlu, QA - Qumakialt: lay dastasinin sathino uygun qametlondirilmesindo  istifade
SH-lar. edilo bilar.

Tektonik qirilma xatti, QA-nin sathina uygun izohips

Uzanma istigamoti boyunca iki uzununa qirilma
geyd edilir. CQ-ds qirilmanin amplitudu 1000 m-don
artiqdir.

SmS$ ganad enins qirilmalarla 6 tektonik bloka
ayrilmigdir. CQ ganadda iso iki enino qirilma qeyd
edilir ki, bunlarla da qanad 3 bloka bdliinmtisdiir.

Qirisiqin tag hissasi bir-birindon dayaz yshor
vasitasilo ayrilan 4 qapali izohipslorlo saciyyolonon
lokal galximlarla miirokkoblosmisdir. Bu lokal
qalximlar sahadon kegan profil kasilislarinds vo hor-
izontun sothinin {i¢ol¢iilii tasvirindo do 6z oksini tapir
(sakil 4). Bulla-doniz sahasinin CS hissasinda (sorti
olaraq Sorqi Bulla-doniz adlandirilir) 7000 va 6950
m gapali izohipsla saciyysalonan 100, 50 m ampli-
tudlu 2 kicik 6l¢iili (4.75x2.25kmvo 1.5x 1 km)
lokal qalxim ensiz yohor vasitasilo bir-birindon
ayrilir.

Yataqda qazilan 90 sayli quyu rayonunda vo
ondan 5.5 km SmQ-do askar edilmis digor lokal
qalximlar 14 sayli quyu zonasinda sinklinal formali
oyilma ila bir-birindon ayrilir. Qalximlarin amplitudu
uygun olaraq 50-100 m, olgilori iso 2.25x 1 vo

4.5 x 2 km-o catir. Enins qirlmalarla miirokkablosen  $5kil 4. a) BD 1614, b) BD 220200 sayl seysmik

bu galximlar 6250 m qapali izohips daxilindo profillorin dinamik darinlik kasiliglorindan fraq-
yerlosirlor. Hor iki lokal qalxim CQ-don uzununa  yent
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T.Kh.Niyazov, A.l. Khuduzade, H.1.Shakarov, R.N.Suleymanova, N.A.Hasanova, T.Y.Shakaraliyevy
STUDY OF THE STRUCTURE OF SURFACE GIRMAKIALTY SUITE IN THE BULLA-DENIZ
AREA BY SEISMIC AND WELL DATA

ABSTRACT

The article considers the issue of clarifying the geological structure of the Bulla-deniz area by Gir-
makialty suite (QA) based on the analysis of well and seismic data. Existing seismic data for the Bulla-
deniz area were reinterpreted, in particular, seismic time and dynamic depth sections of recent years,
together with well data. Based on numerous seismic profiles, a structural map was compiled and analyzed,
reflecting the structure of the QA suite. For the first time, four local uplifts were discovered in the Bulla-
deniz area. The uplift, located in the southeastern part of the area, was conditionally named East Bulla-
deniz.

T.X.Husaszoe, A.U.Xyoy3aoe, X.H.Illaxapoes, P.H.Cyneiimanoea, H.A.I'acanoea, T.A.Illakapanues
NCCIEJOBAHUE CTPYKTYPHOI'O CTPOEHMSA ITOBEPXHOCTH
MNOJAKUPMAKHWHCKOWM CBUTHI IIJIOINA U BYJIJIA-IEHHU3 1O

CECMHUYECKHNM U CKBAJKUHHBIM JJAHHBIM

AHHOTALUA

B crarbe paccMOTpeH BOIIPOC yTOYHEHUS I€0JIOTHYECKOT0 CTPOEHUs Iuionaau byiia-1eHus 1o noa-
kupmakuHckoi cBute (I1K) Ha ocHOBe aHa/IM3a CKBaKMHHBIX U CEMCMUYECKUX JaHHBIX. BblTN mepenHTep-
MPETUPOBAHBI CYIIECTBYIOIINE CEHCMUYECKUE MaTepualibl MO IIomanu byiuia-neHns, B 4aCTHOCTH,
CeliCMUYeCKHEe BpEMEHHBIC W JMHAMHYCCKHUE TIIyOUHHBIC pa3pe3bl MOCISIHUX JIET COBMECTHO CO CKBa-
JKUHHBIMU JTAaHHBIMU. [10 MHOTOUHCIIEHHBIM CEHCMUYIECKUM MPOMUIISIM COCTABIICHA U MTPOAHAIM3UPOBAHA
CTPYKTypHas KapTa, oTpaxkaromias ctpoeHue [1K cButhl. BiepBbie 0110 00HAPYKEHO YEThIPE TOKATBHBIX
MOAHATHS Ha Tuiomaau bynna-nenus. [logHsaTre, pacnoioEHHOE B FOr0-BOCTOYHOM YaCTH TUIOIIAIH,
yCIIOBHO ObLTO Ha3BaHO BocTounslii byma-nenus.
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KOJIMYECTBEHHASI UHTEPIIPETALIMA UCCJIEJOBAHUI ITPU
OCBOEHHWH U SKCIIVIYATAIIUU CKBAKUH C UCITOJIb3OBAHUEM
CUMVIIATOPA TEPMOTI'MAPOANHAMUNYECKUX TPOLHECCOB

AL Pamazanos', P.A. Banuynnun', T.P. Xabupoé', P.@. Illapagpymounoe’, U.I. Huszaeea',

@. H. Hoaooé?

FVehumekuit ynusepcumem nayku u mexrono2utl, Poccutickas ®@edepayust

2SOCAR, Azepbaiiosrcan

Knroueevie cnosa: mepmomempust, CKeANCURHA, MEPMOCUMYIIANIOPBL, KOJIUYEeCMBEHHAS UHmMepnpemayusl,

UCKYCCMEEHHble UCMOYHUKU menia

Beeoenue

I'eoduznuecknii KOHTPOIb 3a pa3pabOTKOIl Mec-
TOPOXJCHUS BKIIOYaeT B ceOsi pelIeHHe TaKux
3a/1a4, KaK OIPEIEIICHUE UHTEPBAIIOB U COCTABA IIPHU-
TOKa U3 IPOAYKTUBHBIX ILIACTOB, BBIABICHUE 30H
IIPOPBIBA I'a3a WU BOJBI, OLICHKA TEXHUYECKOIO CO-
CTOSIHMSI CKBa)KMHBI (OIpEeIEeHNEe MECT HErepMe-
TUYHOCTH KOJIOHHBI M HHTEPBAJIOB 3aKOJIOHHBIX
nepeTrokoB). B ycnoBusix MHOro¢a3HOro moroka,
HU3KUX 1€OUTOB, HEOIHOPOAHOTO ILIACTA, CIOKHOM
KOHCTPYKIIMH CKBaXXMHBI PEIICHHUE JAHHBIX 3ahay
CYILLIECTBEHHO OCIIO)KHsAeTCs. [1o3TOMY HCcnonb30Ba-
HHE HOBBIX IIOJXON0B B KOMIIJIEKCE C TPagULIOH-
HBIMM METOAaMH IMO3BOJIIET TOJdy4arbh OoJjee
KaueCTBEHHBIN U IOCTOBEPHBIN PE3YJIbTAT.

OnHMM U3 TaKKUX MOIXO/I0B SIBJIIETCS UCIIONIb30-
BaHME IPU MHTEPIpPETALMU JAHHBIX IPOMBICIOBO-
reo(pu3nuecKnX MCCIEIOBAHUNA TEPMOTUAPOINHA-
MUYECKUX CUMYJIITOPOB, OCHOBAHHBIX HA MaTEMaTH-
YECKUX MOJEIAX IIPOLECCOB B IUIACTaX U CTBOJIE
CKBaKMHBI. CUMYJIATOPBI NTO3BOJISIFOT MTOATBEPAUTD
pe3yabpTarhl TPaAULIMOHHOW MHTEPIIPETALIMM HA Ka-
YECTBEHHOM YpPOBHE, a TaKK€ IOJIyYUThb KOIUYE-
CTBEHHBIE ITapaMETPbl, TAKUE KaK UHANBUIyaJIbHbIE
NeOUTHl TUIACTOB B MHOTOIIJIACTOBOM CKBa)KMHE,
NeOUT 3aKOJIOHHOTO MIEPETOKA, TapaMeTPhI 3arps3He-
HUS IPU3a00HHOI 30HBI U Ap., a TAKXKE UIAHUPOBATh
HCCIIEI0BAHNS CKBAYKUH.

Jlns ckBaxuH, 000PyJOBAHHBIX MOCTOSTHHBIMHU
CUCTEMaMHU MOHUTOPHHIA, HAIIPUMED, OIITOBOJIOKOH-
HBIM KaOeseM, MOJEIMpPOBaHHE TEMIIEPATypHOTO
TI0JIS SIBJIISICTCS €AMHCTBEHHBIM METOIOM IOy YCHUS
KOJINYECTBEHHBIX IIaPAMETPOB.

Ha cerogHAmIHUN JIE€Hb H3BECTHO HECKOJIBKO
TEXHOJIOTUH PELICHUs] KOHKPETHBIX 3aJa4 I10 JaH-
HBIM TEPMHUYECKUX WU TEPMOTUAPOAMHAMUYECKUX
HCCIIEI0BAHNUM CKBAaYKUH, HAIIPUMED:

* OrmpeneneHue HMHTEPBAJIOB TMPUTOKa—I0C-
TaTOYHO PErUCTPAIMU TEPMOTPaMMBbI B pabOTarOIIEH
CKBa)KMHE.

* OrmpeneneHue 3aKOJIOHHBIX MEPETOKOB —
PETUCTPUPYIOT KBa3UCTALMOHAPHYIO TEPMOTPaAMMy
B paboTaromIeil CKBa)XWHE U HECKOJIBKO TEPMOIpaMM
B OCTAHOBJIICHHOW CKBaXXHHE JHOO CEepHIo Tep-
MOTpamMM B TEpUOJl HECTAIIMOHAPHOTO TEIIOBOTO
TI0JIs1 TIOCJIE BBI30BA MPUTOKA.

* Ormpenenenue UHANBUIYAIbHBIX 1EOUTOB B
MHOTOIUTACTOBOM CKBa)KMHE — 3aMep KBa3HUCTAIHO-
HApHOTO paclpe/esIeHHs TEMIIEPATYPbI U HECKOJIBKO
TEPMOTpaMM TIOCIE€ M3MEHEHHS pEeKHUMa pabOTHI
CKB)KHHBI, JTHOO ()OHOBBINA 3aMep B MPOCTAUBAO-
1IeH CKBa)KWHE U CEPHsl TEPMOTPAMM I1OCIIE TyCKa B
paborty.

* Omnpenenenue npouis MOTIOMICHHS B MHO-
rOIJIACTOBOM HATHETATEIbHOU CKBAKUHE — IIPEKpa-
IICHUE 3aKaYKd Ha BPEMs OKOJIO CYTOK, 3aMmep
TEPMOTPaMMBI BIIOJIb CTBOJIA CKBKUHBI, KPaTKOBpE-
MEHHasl 3aKa4Ka, PETUCTPaIlis TEMIIEPATypPhl B TOUKE
HaJ| [UJIaCTaMH, TPEKpAIlCHHE 3aKauykKu U 3aMep
CepUU TePMOTPaMM B OCTAHOBIICHHON CKBa)KUHE.

* OmpeneneHue pacrpeeeHus IPOHUIIAEMO-
CTH B MPUCKBAKUHHON 30HE IJIACTa, ONpEeIcCHHE
paaunyca 30HbI 3arpsi3HEHUs] — U3MEHEHHE PeKUMa
pabotel (myck B paboTy, H3MEHEHHE JaeOuTa),
perucTpanys JaBICHUs U TEMIIEPaTypbl BO BPEMEHU
MPOTHUB  IUIACTOB WIM  PETUCTpAIUs  CEepUu
TEpMOTpaMM M 6aporpaMm B MHTEpBaJie HCCIeTye-
MBIX TUTACTOB.

[TepcrieKTUBHBIM WHHOBAIMOHHBIM METOJIOM,
OCHOBaHHOM Ha CO3[aHUU B CKBaKMHE HCKYCCTBEH-
HOTO TEIJIOBOTO IOJIsA, SBISETCS METOJ| aKTUBHOM
TepMoMeTpur. IlyTem HemocpeacTBEHHOTo MHIyK-
IIMOHHOTO HarpeBa HeOOJBIIOr0 y4acTKa 00CaHON
KOJIOHHBI CO3[AeTCsl JOMOJHUTeNbHas (K cylie-
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CTBYIOLLIMM) TEMIIEpATypHasi aHOMaJusl. AHaIU3 1U-
HaMHKH ee pacHhopMUPOBAHUS BO BPEMEHH, PACIIPO-
CTPAHEHHUs BHE HArpeTOro ydacTKa IO KHUAKOCTHU B
CTBOJIE CKBAXXKHMHBI U 110 00CaHON KOJIOHHE 103BO-
JsIeT MOBBICUTH 3(PPEKTUBHOCTH U TOCTOBEPHOCTD
KOJIMYECTBEHHBIX OIpenesIeHui. [ npuMeHeHus
WHIYKIMOHHOTO BO3AEHCTBUS IPU KOJIMYECTBEHHON
OLIEHKE PAacX0/la CKBaKMHHOM JKUJIKOCTH U 3aKOJIOH-
HBIX TIEPETOKOB TAKXKE CETO/IHS BOCTPEOOBaH TEPMO-
CUMYJISITOD.

Hcmopusa konuuecmeennoil unmepnpemayuu
6 CK6AMNCUHHOU mepMomempuu

I[TepBbie MPOMBICIOBO-T€O()U3NIECKHUE UCCIIEIO0-
BaHUs OBUIM TEPMHUYECKHE HCCIEJOBAHUS U OHH
ObuTH BBITIONTHEHBI B A3epOaiimkane B 1906 romy.
VYuensrii reonor /I.B. ['oayOsITHUKOB C MOMOIIBIO
MaKCHMaJbHOTO TEPMOMETpPa Ha AMIIEPOHCKOM IO~
JTYOCTpPOBE IPOBEJ CHUCTEMAaTHYECKHE H3MEPECHHS
TEMIIepaTyphl B Pa3JINYHbIX CKBOKMHAX. DTU UCCIIe-
JIOBaHUsI IPOBOAMIINCH C IEJIbIO BBIICHEHHS, KaKue
3a/laud MOXKHO peIIaTh C MOMOIIbIO CKBaKUHHOM
tepMomeTpun. COXpaHUIUCHh OTYETHI, U3 KOTOPBIX
BUJTHO, YTO OBIJIM OTIpEIeICHBI 3aJ[a4M: BhISBICHHUE
MIPUTOKOB, HHTEPBAJIOB MIPOPHIBA I'a3a, BHISBICHHE
3aKOJIOHHBIX IEPETOKOB. DTH 3a/1a4¥ 111 TEPMOMET-
PHH aKTyaJIbHbI ¥ 11O CETONHAIIHUH 1eHb. Takum 00-
pa3oM, MOXHO KOHCTaTHpPOBaThb, YTO POAMHOMN
MIPOMBICTIOBOM reo(pU3UKU B MUpe sBIsieTCS A3ep-
Oaii/pkaH, a TEePMUUECKHUE HCCIeI0OBAaHUS TIOYTH Ha
20 net onepenunu uccaenoBanus Oparses Lllmom-
OepiKe AMEKTPUICCKUMU METOIaAMHU.

Cnenytoiiee 3HaMeHaTEILHOE JUIsl TEPMOMETPHU
cobbITHe npoucxomut B 1940 roxy (Toxxe B AzepOaii-
JDKaHe), B KypHaie AszepOalipkaHckoe HePTIHOE
X03s511icTBO ObUTH OMyOMKOBaHbI TpU cTaTthu b.b.Jla-
nyka [1, 2, 3], mocBsiIIeHHbIE MPOSIBICHUIO TEPMO-
TUHAMHYECKUX H(PQEeKToB Mpu (uiabrpanuu B
MOPHCTHIX TJIACTAX CHIPOH HE(PTH, Ta3a U ra3upOBaH-
HOM HeTH. bBUTH TaHBI OIICHKU 0’KUIAEMbIX TeMITe-
paTypHbIX U3MEHEHUI W TNPEesIOKEHBl MyTH HX
MIPAKTUYECKOTO UCTIONB30BaHUS. DTH pabOTHI orepe-
JIMJIA CBOE BpeMsl, elle He ObIII0 TepMOMETPOB IS
peructpanuy B He(PTAHBIX CKBOKMHAX aHOMATUH
TEMIIepaTyphl B JECATHIC I0JIU Tpajyca, HO OHH CO-
CTaBWJIM TEOPETUUYECKYI0 OCHOBY METOZa BBICOKO-
YyBCTBUTEIHHON TEPMOMETPHH.

B 50-e rogp! ckBa)kxMHHAsI TEPMOMETPHUSL pa3BU-
BAETCsI KAK METOJ UCKYCCTBEHHOT'O TEIIOBOTO TOJIS
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[4], HabmroneHue 3a penakcamnuel HapyeHHOTo, Ha-
IIpUMeEp, MPOMBIBKOM CTBOJIA CKBa)KMHBI TEIIJIOBOTO
I10J151 PEKOMEHAYETCS JUIsl JINTOJIOTMYECKOT0 pacdie-
HeHMs pa3pesa. bbuin pa3paboTaHbl aITOPUTMBI KO-
JUYECTBEHHON MHTEpIIPETALUN HECTALMOHAPHBIX
TEPMOIPaMM Il ONPEIEIICHNs TEIUIOBBIX CBOMCTB
TOPHBIX MTOPOJI.

CoBpeMeHHast TEpMOMETPHUsL, TEPMOMETPHS JEH-
CTBYIOIIIMX CKBa)KUH, BBICOKOUYBCTBUTEIbHAS TEP-
MOMETpHUS TNosiBUIack B Hadaine 60-X rogoB
Ornaronapsi TpyJam M SHTY3Ma3My TaKHX yUCHBIX, KaK
Yekamok 3.b. (Ykpauna) [5], Tpeoun I.®. u Kamnsi-
pun 10.B. (BHUUuepTH, MoCkBa), Hempumepon
H.H. nu Mapkos A.U. (KT'Y, Kazans). Imu 66111 pas-
paboTaHbl TEOPETUYECKUE BOIPOCH], METOAMKA TEP-
MHYECKUX UCCIEN0BAHNN B JCUCTBYIOIIECH CKBAXKUHE
U UHTEPIpETaLnH, pa3paboTaHbl TEPMOMETPHI C pas-
pematonieii cnocodHocthio B 0,01 K. Uekaniok 3.b.
pa3paboTan MeToJ TepPMO30HIUPOBAHUS MTPUCKBA-
YKUHHOM 30HBI IJIACTA 10 U3MEHEHUIO BO BPEMEHU
TEMIIEPATYPHI.

B 70-e roasl B TEpMOMETPUN IIPOUCXOMST J1BA
3HaMEeHaTeNbHBIX cOObITH. [loABNseTCS CKBaXKUH-
HBIM TEPMOMETP-MAHOMETP JJIs1 OTHOBPEMEHHOM pe-
TUCTpaluy AaBieHUus U Temneparypsl. B Cypryre
(3amamnas Cubups) 3akycuno [LA. u bamakupos
FO.A. npoBonsT 00MbII0H 00BEM TEPMOTUAPOANHA-
muueckux uccnenaosanuit (TIJIN) B ocTaHOBIIEHHBIX
(doHTaHHBIX CKBaXMHaX. Llenb 3TUX HccaeT0BaHMIA
— OIIpe/eNIEeHNE paclpeesieHus IPOHULIAEMOCTH B
IIPUCKBAKMHHOM 30HE IUIacTa U pajguyca 30HbI 3a-
rpsasHeHus. Bropoe 3HameHarenbHOe COOBITHE — B
1971 rony no cosery Henpumeposa H.H. B bamkup-
CKOM I'OCY/IapCTBEHHOM YHUBEPCUTETE Ha CIIeLIUaJIU-
3auuu l'eopusuka moj pykoBOACTBOM J[BopkuHa
N.JI. HaunHaIOTCA UCCIEA0BAHMS 110 PA3BUTHIO TE€O-
puHu, METOIUKU U allaparypbl TEPMOMETPUU JIE€H-
cTByromux  ckBaxuH. [lozmHee 3mech ke
pa3BHUBaeTCsA HOBOE HAIIPaBJIEHUE, TEPMOMETPUS I1€-
PEXOIHBIX MPOLIECCOB TP OCBOEHUY CKBAXHH.

B 90-e roxnbl HOBBIN Touok paszButuro TIJ(N
nanu uccaenosanus B Cypryr HUIIU ¢ perucrpa-
LeH 1aBJIEHUs TEMIIEpaTypbl IPU UCTIBITAHUY I1J1a-
CTOB C IIOMOLIBIO CTPYWHBIX HAacocoB. Pemanach
3aj1a4a 1o orpesesieHHo (a30BOro COCTaBa MPUTOKA
[0 BEJIMYUHE a11abaTudeckoro »pQeKTa u oreHKa
YAETBHOTO 1e0UTa MO TEMITy U3MEHEHUS TeMIlepa-
TYPBI IPUTEKAIOIIETO U3 TU1acTa (QIouaa.

B 2000-e roasl HaGmogaeTcst 3aMETHBIA POCT
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MHTEpeca BO BCEM MHUpPE K TEPMOMETPHH, K KOJIHYe-
CTBEHHOU MHTEPIIPETAlMH JaHHBIX TEPMOMETPHH.
Cospnarorcs Hayunsle rpynmsl B Ctrerdopae (Duru
O., Horn R.N.), B Texas A&M (Hill A.D., Ehlig-
Economides C.A.), B ynuBepcurere Heriot-Watt
(Muradov Kh.) u np. [Tonpo6Hsrii 0630p padot 3TuX
IpyIm uMeercs B myonukanusx [6-8]. Murepec 6b11
00yCJIOBJIeH NOTPEOHOCTHIO MPAKTUKHU: MOSBUIHCH
HOBBIE Cpe/icTBa perucrpanuu temneparypst (DTS,
pacnpezielieHHble JaTYUuK{ JJIi MOHUTOPUHTA CO-
CTOSIHUSL CKBYKHHBI) U HY>KHO OBLIO ONPEaeIUThCS,
KaKHe 3aJ1aud MOXHO PEIIMTh C MOMOIIbIO TePMO-
METpUH.

Ha xadenpe reopuzuku Y pumckoro yHuBepcu-
TeTa MO 33JaHNI0 MOCKOBCKOTO HAyYHOTO LIEHTpa
¢upmer LLnromGeprke rccaeqoBaHus 1Mo pa3padboTKe
TepMocumyssitopa nposoawinck ¢ 2002 roga u x
2009 romy Mbl UM NIEpEAATHN NIEPBBII CUMYIIATOP TEP-
MOTHJIPOAMHAMUYECKHX MTPOIIECCOB B MHOTOILIACTO-
BOIl ckBaxkuHe. Cumynarop (nByxdaszusiid, 2D r-z)
UCTIONB3YeTCs KaK UCCIEI0BATEIIbCKUH 1Tl PEIIeHHS
NPSMBIX 3a/1a4, JUIs INITAHUPOBAHUS UCCIICAOBAaHUN U
JUTSL petieHust 00paTHBIX 3a7ad, JUIsl KOJTMYEeCTBEHHOM
UHTEPIpETaIHH.

NIBIOTEPHOM MpOrpaMMbl. 3aJaB apameTpsl MoJe-
JIe, 3a]1aB UCTOPUIO U3MEHEHHS 1e0NTa CKBaKUHbI
WM U3MEHEHUsI 3a001MHOT0 JaBJIeHUs, Ha BHIXOJIE 1O~
Jly4aeM MOJIEJIbHBIE paclpeiesieHusl TEMIIEpaTyphbl
(o TIyOMHE WK B TOYKE BO BPEMEHH), TABICHUS U
neOnUTOB U3 OTAEIBHBIX Iu1acToB. KonnuecTBeHHAs
uHTepnpeTanys, pemenue O3 cBOIUTCS K MOA00py
HEKOTOPBIX TapaMETPOB MOJIENHN (HAIpUMED, IPOHU-
[[aeMOCTH TUIACTOB, CKUH-(PAKTOPBI) U3 YCIOBUS MU-
HUMH3ALUN HEBSI3KM MEXAY W3MEPEHHBIMH U
CMOJIEJIMPOBAHHBIMU PacHpele]eHUsIMH TeMIlepa-
TYpBI B CKBaKUHE.

Ha puc. 1 noka3ad npumMep MOJEIMPOBAHUS UC-
CJIEIOBAaHUI MPU KOMIIPECCOPHOM OCBOEHHH CKBa-
xuHbI. [lapameTps! 111 ABYX IJIACTOB MOAOUPATUCH
0 MUHUMYMY (YHKIIMOHAJa, BKJIIOYAIOIIEro He-
BA3KH JUIsl TEPMOTPAMMBbI B pEXKUME HArHETaHMUS,
IIPUTOKA U KPUBOM N3MEHEHHUSI TEMIIEPATYPBI BO Bpe-
MEHH, 3aPETUCTPUPOBAHHON B TOUKE BBILIE HHTEPBA-
JOB MNpUTOKa. B pesynbrare yaanoch OLEHUTH
CYMMAapHBIi 1e0UT, COOTHOIIICHHUE WHANBUIYaIbHBIX
neOUTOB, a TaKXKe MPOHUIIAEMOCTh U CKUH-(PAKTOP
JUIsL HUKHETO UHTEpBaIa.
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Puc.1. Hcnonvzoseanue CUMYTIAMOPA BPU KOJIUYECMEEHHbLX UCC1e006aAHUAX 6 npouecce Kkomnpeccop-

HO020 0ceoenusn Hepmanoi ckeaxcunvt [6].

Konuuecmeennasa unmepnpemayus mepmuye-
CKUX UCC/1e006AHUTL

Cumynarop TepMOruIpOANHAMUUYECKUX IIPOLIEC-
COB MPEACTABISET COOOM CBSI3aHHBIE MaTeMaTH4e-
CKME MOJEIM TpPOLECCOB B IJACTaX, CTBOJIE
CKBAXXMHBI U B OKPYKAIOIIHUX CKBAXKUHY MOPOJIAX,
peaJII/ISOBaHHLIe B BUJIC FOTOBOI>'I JUIA pvaeTOB KOM-

Ha puc.2 noka3zanbl U3MEHEHUE AaBJICHUS U
TeMIIepaTypsl IPU UCIIBITAHUY TUIACTA C TIOMOIIBIO
cTpyitHoro Hacoca. OJIUH KOHTEMHEP C aBTOHOM-
HBIMHM TIpuOOpaMu ObLT YCTAaHOBJIEH B XBOCTOBHKE
HAIpOTUB HUKHETO Mep(oprpoOBaHHOTIO HHTEPBAIA,
a OCTaJIbHbIC - BbIIE 000MX HHTEpBaiIOB. [Togo0HbIe
TeMIIepaTypHbIe TaHHbIE UIMEIOT 0COOYI0 IEHHOCTH,
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TaK KaK OHU B 3HAYUTEIbHON Mepe ONMpenestoTCs
CBOMCTBaMU HE(TIHOTO MIacTa, a HE MPOIECCaMH
TEMI000MeHa MEKTy TTOTOKOM CKBaKUHHOTO (DITroun-
Ja ¥ OKpy>KaromuMu mopogaMu. CKBaKMHA HUCTIBI-
TaHa Ha Tpex pexcHMax 10 TpI/I gaca HpI/I yCTBeBLIX
naBieHusix Harnetanus 60, 75 u 85 arm. [Tocne nep-

qux TUnore3. CUMyISTOPBI UCTIONB3YIOTCS IS OTIpe-
JIeJICHUs MapaMeTpPOB MPUCKBAXKMHHOM 30HBI IIa-
CTOB U WHAWBUIYAJbHBIX JICOUTOB B MHOTOII-
JTACTOBOM CKBAa)KUHE, B TOM YHCJIE, AJISI ONIPEICIICHUS
NeOMTOB 3aKOJIOHHBIX TIEPETOKOB B JOOBIBAIOIINX U
HarHeTaTe/IbHBIX CKBaXKUHAX.
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Puc.2. Cxema ucnoimanun cKeaMdcuHvl U pameuieHus 0amuuKos (cieea); oasjienue u memnepamypa,
U3MepeHHble HUNCHUM RPUOOPOM 60 8pema ucnvimanus (cnpasa) [7].

BOTO M BTOPOTO peXHMa MPUTOKA CKBa)KMHA OblIa
OCTaHOBJIEHA Ha Tpu 4daca. [locne Tperbero pexuma
—Ha 12 yacoB 15 3anUcy KPUBOM BOCCTAHOBJICHHUS
nasnenus (KB/).

[To pe3ynpraramM MOAENMPOBAHUS HA CUMYJIS-
TOpe ObUIM ONPEIENIEHBI CIEAYIOLINE ONTUMAIbHbBIE
napameTpsl: paauyc HapyueHHo# 30HbI B [13I1 co-
crasiser 0,55 M, ckuH-pakTop miuacra s=8 U mo-
IBIKHOCTH (prouna B macte 7,8 mJI/cll3.

Buwieoowt

1. PazpaboTranbl MaTeMaTH4YeCKUE MOICIH TEP-
MOTUAPOJUHAMUYECKUX MTPOLIECCOB B CUCTEME CKBa-
YKUHA — IJIACThI 1J11 OJHO(A3HBIX U MHOTO(a3HBIX
MMOTOKOB He(TH, BOJIBI U Ta3a.

2. Pa3paboranbl 1 0onpoOOBaHbl 3PPEKTUBHBIE
CUMYJISITOPBI JUIS pacueTa pacipeeseHui 1aBieHus,
pacxozoB (a3 u TeMIieparypsl B CUCTEME.

3. TemmeparypHbIE CUMYISATOPHI HCIIOJIB3YOTCS
B npakTHKe TpaauiuuoHHbIX [ II'M nuist mimanupoBanus
TEPMHUUECKUX HCCIEeI0BaHUH, JIJIsl MPOBEPKHU pado-
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A.S.Ramazanov, R.A.Valiullin, T.R. Xabirov, R. F.Sarafutdinov, i.Q.Nizayeva, El.ibadov
TERMOHIDRODINAMIKI PROSESLORIN MODELLOSDIRILMOSI iLO QUYULARIN
ISTISMARI ZAMANI MOLUMATLARIN KOMIYYOT ANALIZI

XULASO

Maqalods quyularda istilik vo termohidrodinamik todqiqatlarin kamiyyast sorhi ilo bagli masalalor
arasdirilir. Quyularda temperaturun 6l¢iilmasinin komiyyat sorhino yanasmalar toqdim olunur, laylarda
vo quyularda termohidrodinamik proseslorin riyazi modellori, temperatur simulyatorlarin islonib
hazirlanmasi tocriibasi vo interpretasiya islorinds totbiqi miizakirs olunur.

Temperatur simulyatorlart ansnovi PLT tocriibesinde hasilat vo suvurma quyularinda istilik
todqgiqatlarinin planlagdirilmasi, is¢i forziyyolorin sinaqdan kegirilmosi vo interpretasiya noticolorinin
tosdiglonmasi, laylarin quyuya yaxin zonasinin parametrlorini vo ¢oxlayli quyularda fordi axin siiratlorini
toyin etmak ii¢iin istifado olunur. Bozi problemlori holl edorkon, maksimum molumat aldo etmok
mogsadils, malumatlar PLT ti¢lin xiisusi hazirlanmis metodologiyadan istifads etmokls slds edilmalidir.

A.Sh.Ramazanov, R.A.Valiullin, T.R.Khabirov, R. F.Sharafutdinov, I.G.Nizaeva, F.I1.Ibadov
QUANTITATIVE INTERPRETATION OF RESEARCH DURING THE DEVELOPMENT AND
OPERATION OF WELLS USING A SIMULATOR OF THERMOHYDRODYNAMIC
PROCESSES

ABSTRACT

The article examines issues related to the quantitative interpretation of thermal and thermohydro -
dynamic studies in wells. A vision of approaches to the quantitative interpretation of temperature
measurements in wells is presented, mathematical models of thermohydrodynamic processes in reservoirs
and wellbore are discussed, experience in the development of temperature simulators and their application
in interpretation.

Temperature simulators are used in the practice of traditional PLT in production and injection wells
for planning thermal studies, for testing working hypotheses and validating the results of interpretation,
for determining the parameters of the near-wellbore zone of reservoirs and individual flow rates in a mul-
tilayer well, including for quantitative assessment of behind-the-casing flows. When solving some prob-
lems, in order to achieve maximum information content, the data must be obtained using a specially
developed methodology for PLT.
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3D SEYSMIK MOLUMATLARIN ATRIBUT ANALIZI ILO QAZANBULAQ
SAHOSINDO 11 QAZANBULAQ HORIZONTU UZRO KOLLEKTORLARIN
YAYILMA AREALININ PROQNOZLASDIRILMASI

M.A.Agayeva’ , L.C.9bilhasanova’ , P.C.Abasova’
! Azarbaycan Doviat Neft va Sanaye Universiteti
2 Geofizika va Geologiya Idarasi, KGIB

Todgigat Gonco NQR-nun Qazanbulaq saho-
sindo II Qazanbulaq horizontu iizro kollektorlarin
yayilma arealinin prognozlasdirilmasi moagsadilo 3D
seysmik kubu {izro atribut analizinin totbiqino hosr
edilmisdir (sakil 1).

Todqiqat sahosindo miixtalif illordo aparilmis
geoloji planalma islori (1936-1937-ci illordo), struk-

kosfiyyat1 islori (1984-cii ilde), UDN iisulu ilo
seysmik kosfiyyat islori (1974-1975-ci illordo vo
1987, 1992, 1994-cii illordo) vo s. tadqiqat islorinin
naticosindo orazinin neft-qazliligi, geoloji qurulusu
Oyronilmisdir [2, 4].

Sahonin neft-qazlilig1 osason Maykop lay dostosi
(I vo 1I Qazanbulaq horizontlar1), Eosen vo Ust

Sakil 1. Tadqiqat sahasinin icmal sxemi

tur xoritoalma qazimasi (1944-1946-c1 illordo),
kosfiyyat qazimasi (1945-1947-ci illordo), timiimi
gravimetrik planalma islori (1947-1949-cu illordo),
miikommaol gravimetrik iglor (1975-ci ildo), elektrik
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Taobasir ¢oklintiilori ilo olagodardir. Beloki, burada
Alt Maykop ¢okiintiilorindo 2 vo Eosen ¢okiintii-
lorinds 1 olmagqla, 3 qumdasi - alevrolitlordon ibarat
neftli horizontlar (I, II vo III Qazanbulaq) ayrilmisdir.
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Sonaye ohomiyyatli neft Maykopun I, IT Qazanbulaq tiilorinin yuyulma sothini, Orta Eosen ¢okiintiilori
horizontlarinda askar edilmisdir (sakil 2). daxilindo pazlagsan, Orta Eosen ¢oOkiintiilorinin

Umumiyyoatls, todgiqat sahosindo 6 seysmik hor- sothini, II Qazanbulaq horizontunu (Maykopun
izont izlonmisdir: Tobasirdaxili, Ust Tobasir ¢okiin- asagilar1) va I Qazanbulaq horizontunu (Maykopun

f"j i CLATR TN iy
el - e 8 SRR =
e T it AR AN "t&

BrRE N .
Sakil 2. Sahada aparilmis tadqiqatlarin stratiqrafik intervalini aks etdiran kasilis

R e A

B e L e

3B gt f

Sakil 3. RMS amplitudu, Relative Acoustic Impedance, Envelope atributlart va zaman kasilisi
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daxilinda) oks etdiran seysmik horizontlar [1,3].

Yaxs1 kollektorluq xiisusiyyatine malik areali
agkar etmok ti¢iin 3D kubu {izro hesablanmis seysmik
atributlar (Yiiksok qiymaetlori qumla zongin fasiya-
lara, asag1 qiymotlori iso gillo zongin fasiyalara
uygun golon - Orta kvadratik amplitudlar (RMS Am-
plitude), kigik litoloji dayiskanliys hassas olan -
Signallarin ayilmasi (Envelope), siixurlarin masamo-
lorindo fliiidlorin saxlanilmasini gostoron - Nisbi
akustik impedans (Relative acoustic impedance),
quyularda aparilmis siagq islori vo QGT (quyularda
geofiziki todqiqat) malumatlar: ilo birgs kompleks
tohlil edilmisdir. Maraq kasb edon bir sira uzununa
vo enind xatlor lizro hesablanmis atribut kosilislori
togdim olunmusdur (sakil 3).

Yuxarida sadalanan seysmik atributlar (RMS
Amplitude, Envelope, Relative acoustic impedance)
dalga sahosinin doyiskon xiisusiyyatlori ilo se¢ilon
zonalarin ayrilmasina imkan yaradir. ©gor hesab-
ladigimiz seysmik atributlarin oshamiyyatli deracads
forqlondiyini miisahids edirikso, onda bu sahonin
elastiklik xassolorinin (siirat, sixliq vo s.) do doyis-
diyini ehtimal etmak olar. Elastiklik xassolorinin vo
ona miivafiq olaraq fasial torkiblorinin bir-birindon

forqlonmosi kollektorlarin yayilma arealinin prog-
nozlasdirilmasina imkan verir. Petrel program kom-
pleksinin komayi ilo neyron sobakalori tisulunu totbiq
etmoklo, molumatlar1 tohlil etmok, hesablanmig
seysmik atributlarin arasinda olaqgolori tapmaq vo
orazini homcins sahoalora bélmok miimkiindiir. Bu
mogsadlo neyron sobokodo, atribut analizinin tosni-
fatina goro 11 Qazanbulaq horizontu ii¢ seysmo-
fasiyaya ayrilib: fasiya 1, fasiya 2, fasiya 3. Alinmig
noticolorin doyarlondirilmasi {i¢lin quyu molumat-
larindan da (quyulardan qaldirilmis siixur niimuns-
lorinin analizlori vo QGT molumatlar1) istifado
edilmisdir. Belo ki, fasiya 1 kern molumatlarina géro
qumdasi, qum vo shongdasglari stixurlarinin varligini
gostoron quyulara uygun goldiyino gors, bu fasiyani
kollektorlu siixurlarla slagalondirmak olar. Analoji
olaraq, kompleks tohlil naticosindo fasiya 2 yaxsi
kollektor, fasiya 3 geyri-kollektor olaraq xarakterizo
olunur (sakil 4).

NOTICO
Maykopun II Qazanbulaq horizontu tzro
kollektorlugun paylanmasi atribut analizin tosnifatina
osason saho vo kosilis boyu doyiskon xarakter dasiyir.
Bu doyiskonlik todqigat sahosindo

_—

kollektorlarin geyri-barabar paylan-
masindan irali golir. Belo ki, I1 Qazan-
bulaq horizontu iizrs fasiya 1 vo 2 oan
yaxst kollektorluq xassolori ilo
sahonin miixtalif hissalorinds yayil-
musdir. Fasiya 1 osason todqiqat saho-
sinin gsimal vo sorq hissalorini ohato
edir. Fasiya 2 sahonin simal va qorb
hissasini shata edir.
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Sakil 4. Mkp 11 horizontu iizra hesablanmug seysmik atributlarin

tasnifati

34

3. Axmeoos T.P, Acaesa M.A.,
Mameoosa C.P. [lpoenozuposanue
nempoghu3uULecKux cOUCMS Yeneeo2o



AZORBAYCANDA GEOFIiZIiKA YENILIiKLORI

unmepeana omiodicenull mecmopodcoenus I azanoy- 4. Paxmanoe P.P. 3akonomeprnocmu gpopmupo-
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M.A.Agayeva, L.J. Abilgasanova, P.J.Abasova
FORECAST OF THE RESERVOIR DISTRIBUTION ON THE II GAZANBULAG HORIZON
OF THE GAZANBULAG AREA USING ATTRIBUTE ANALYSIS OF 3D SEISMIC DATA

ABSTRACT

The research work is devoted to applying attribute analysis of seismic data to predict the distribution
of reservoirs on the II Gazanbulag horizon of the Gazanbulag field of the Ganja OGR. Brief information
about the history of the study of the region by geological and geophysical methods is also given. Also, to
achieve this goal, the results obtained by the sensitivity of the applied attributes to the separation of zones
identified by the variable attributes of the wave field were analyzed, and more perspective attributes were
determined. Well data were also used to ensure the accuracy of the results.

As aresult, three facies were identified for the II Gazanbulag horizon.

M.A.Azaesa, JL /[oic. Abunzacanoea, I1./[>ic. Abacosa

MNPOI'HO3 PACITPOCTPAHEHMUSA 30H KOJIJIEKTOPOB I10 II TABAHBYJIAI'CKOMY TI'O-
PU3OHTY IIVIOIIAJU TASAHBYJIAT C ITIOMOIIBIO ATPUBYTHOI'O AHAJIU3A 3D
CEVMCMHMYECKHUX JAHHBIX

AHHOTALIUAA

HccnenoBanue nocBALICHO MPUMEHEHHUIO aTpUOYTHOTO aHaJIM3a CEHCMUYECKUX AAHHBIX C LENbIO
IIPOrHO3UPOBAHMS PacIpOCTPAHEHUs! KOJUIEKTOPOB 1o ['azanOynarckomy ropusonty Il Maiikornckoil
cBuTHI MecTopoxkaeHus ['azanOymnar ['samxunckoit HI'P. [IpuBenens! Takke KpaTkue CBEASHUs 00 UCTO-
pPHH U3y4YeHUsl palioHA TeosIoro-reopu3nyecKUMU MeTolaMu. Takxke AJis TOCTH)KEHUs MOCTaBICHHON
1esn ObLIM MPOAHATU3HPOBAHBI PE3YJIbTAThl, OIY4YEHHBIE 110 YyBCTBUTEIBHOCTH IPUMEHEHHBIX aTpH-
OyTOB K Pa3/eJIeHUIO 30H, BBIJICIEHHBIX M0 IEPEMEHHBIM aTpUOyTaM BOJIHOBOI'O IOJIS, U OIpPEENICHbI
Oosee epcreKkTUBHbIE aTpuOyThl. /11 0OecredeHust TOUHOCTH PE3yJIbTaTOB TaKXKe UCIOIb30BAINChH CKBa-
JKUHHbIE JTaHHBIE.

B pesynbrare no Il ['a3anGynarckomy ropuzoHTy BbIAEICHO TpH (panuu.
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AHAJIN3 COBPEMEHHOM AJITOPUTMUYECKOU BA3BI
HUHTEPIIPETAIIMU HI-TECH METO/IOB I'iC ITPH
IMMPOI'HO3UPOBAHUU TPEIIMHOBATOCTH NYTEM COBOKYITHOT'O
AHAJIN3A CKBA’KUHHBIX 1 CEUCMHNYECKUX JAHHBIX

E.C. Konouxosa
Aspen Technology SSE, Poccutickas ®edepayus

Beeoenue

[TpoGiema MOMTHOTHI M3BJIEUEHUSI HEPTHU U MTOBBI-
IICHUE MPOAYKTUBHOCTU CKBAXKUH SIBISIETCS OHOM
U3 NIEPBOOYEPETHBIX 3a/1a4 TOBBIIICHHUS peHTa0eb-
HOCTH pa3paboTKu, 0COOEHHO Ha MECTOPOKICHHUSX,
MPUYPOUYCHHBIX K KapOOHAaTHBIM KOJUIEKTOPaM CO
CJI0)KHOM CTPYKTYpPOM IyCTOTHOIO MPOCTPAHCTBA,
(UIBTpaIMOHHBIE CBOWCTBA KOTOPBIX 00YCIOBICHBI
B OCHOBHOM BTOPUYHOW MOPHCTOCTBHIO, 3 UMEHHO
TPEIIMHOBATOCTBIO U KaBEPHO3HOCTHIO. [loaTOMy
BOIPOC MPOTHO3UPOBAHMS TPEIIUHOBATOCTH, TUD-
(bepeHIanum JNTOIOTUYECKUX PA3HOCTEH ¢ OBbI-
IICHHBIMU (PUITBTPAMOHHO-EMKOCTHBIMH CBOMCTBA-
MU U [IPOTHO3UPOBAHUE IEPCIIEKTUBHBIX 30H He(Te-
ra30HACHIINICHUS HWMEET OOJbIIOE MPAKTUYECKOE
3HaueHue. B cuity HanM4yusi COBOKYITHOCTH OTPaHU-
YeHHMH KJIACCHYECKHX IO/IX0/I0B B MHTEPIIPETAINH
CKBOXHMHHBIX M CEHCMOpa3BEIOYHBIX JaHHBIX,
CYIIECTBYET HEOOXOJMMOCTh BHEAPEHUS albTepHa-
TUBHBIX MOAXOAOB/HOBBIX METOAMK B MHTETPUPO-
BaHHOM aHalM3€ BCEHl MMerolielcs reojoro-reo-
¢buznveckoil HHPOPMAITUK IJIs1 U3BJICUEHUS JOTOI-
HUTEJBHBIX NMETPOPUIUUECKUX M TeOPU3NIECKUX
MIPOU3BOHBIX TTO3BOJISIOUINX MOTYYUTH OoJiee Tou-
HOE MIPECTABICHUE O XapaKTEPUCTUKAX 3aJICKH.

Memoo u Teopus

B mensx  QopmupoBaHus  3PPEKTUBHOM
MIPOTrPaMMBbI pa3pabOTKH 1 OypPEeHUSI MECTOPOKICHHS
HeoOxoaumo auddepeHupoBaTh KOMIEKTOpa IO
THUITy yCTOTHOI'O MPOCTPAHCTBA U BBIIEIATH Hau-
0osiee EPCIEKTUBHBIE B IJIaHe (PUIBTPAIIMOHHBIX
cBoiicTB aruu. OHAKO, B CBS3HU C HEIOCTATOUHOM
pasperniaronieii CnocoOHOCThIO CTAHJAPTHBIX METO-
noB ['MIC no riryOune, TOHKHE MOPHUCTHIE MPOTLIa-
CTKM M TPEUIMHBl MOTYT OBITh HEOTIMYUMBI, H
KOJUIEKTOPBI B TAKOM CIlydae XOTb M OyayT BbIJIe-
JICHBI, HO MOTYT OBITh HEBEPHO KJIacCU(UITPOBAHBI
o Turry. Hanbomnee kaueCTBEHHO 3a/1a4a TaKoW KJac-
cUpUKALUU pelIaeTcs NPy HAJIUYUU B KOMILIEKCE
CKB2KMHHBIX UMHU/KEPOB U BOJIHOBOT'O aKyCTHYEC-
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Koro kaporaxa. C TOUKHU 3peHUs NPOLYKTUBHOCTH
CKBKMHBI C X IIOMOILIBIO MOTYT OBITh OXapaKTepu-
30BaHbl TaKKE KJIFOUEBBIE TapaMeTPhbl, KAK OPUEHTU-
pPOBKAa TOPU30HTAJBHBIX HANpPSDKEHWH, a Takke
MHTEPBaJIbl aHU30TPONIUH, BTOPUYHONW TOPUCTOCTH,
TPEIIMHOBATOCTH U BO3MOYKHOT'O PacIpOCTPAaHEHUS
TPELIMH IpPU TUAPABINYECKOM pa3pblBE IJIACTA.
bonee Toro, Ba)kHbIM MOMEHTOM B ONPEAEICHUU
NEPCIEKTUBHBIX 30H siBIsieTcs AuddepeHnnanus
(brongonpoHUIIaeMbIX TpemuH [ 1], Tak Kak Tako-
BBIMU SIBJISIFOTCS JAJIEKO HE BCE 30HBI OBBIILIEHHOM
TPEINHOBATOCTH.

AHanu3 umugken (puc. 1) no3BoJsAET NOITYYUTh
BAXHYIO HH(POPMALIUIO O CTPYKTYPHO-TEKCTYPHBIX
IpU3HAaKaxX IOPOJ, XapaKTepe HaljlacTOBAaHMS,
CTPYKTYPHOM 3aJIETaHUU pa3pe3a, ECTECTBEHHON U
TEXHOI'€HHOM TPEIIMHOBATOCTU. BbIcOKas aeTanb-
HOCTb UMMJIPKEN MO3BOJISET BBINOJIHUTH HE TOJIBKO
CTaHJapTHBIE 3a]]a4y ONEpaTUBHOMN HHTEPIIPETALINHY,
HO U IPOBECTU UX PACUIMPEHHYI0 UHTEPIIPETALIMIO.
Hcnonp30BaHue CTaTUCTUYECKOTO NOAX0A B LEJIAX
aBTOMAaTU3MPOBAHHOTO BBIJEIEHUS TPEILIUH, OCHO-
BAaHHOTO Ha aJrOpUTMax BBISIBIECHUS TPaHUI] U aJIrO-
puTMa OuHapu3anuu UMHIKa [2], 1aéT BO3MOXK-
HOCTb IOJIyYUTh JOTOJHUTEIbHBIE MPOU3BOJHBIE
NeTpoPHU3NIECKUX MMapaMeTpoB, TAKUE KaK MacCHB
UMUJKa TPEIIMHOBATOCTH, HHIEKCHYIO KpPHUBYIO
MJIOTHOCTHU TPEIIUH [3] ¥ CYETUYHK TPEIIUH C HAKOII-
JICHUEM.

D¢ dexTuBHOCTh TPUMEHEHUSI aKyCTUYECKOTO
KapoTa)ka MU BBIJECIEHUH U OLICHKE TPELIMHOBATBIX
KOJUIEKTOPOB OOYCJIOBJICHA 3HAYMTEIbHBIM BIIHS-
HUEM CTPYKTYPHBIX HEOJHOPOAHOCTEH IIYCTOTHOTO
IIPOCTPAHCTBA HA IIPOLECC PACIIPOCTPAHEHUS YIIPY-
rux BosH. Ha Tekymmii MoMeHT Hanbosee BOCTpe-
OOBaHHBIMH SIBJIIOTCSI TPU IOJIXOJA BBISBICHUS
IIPOHUIIAEMBIX UHTEPBAJIOB (puc.2) Ha OCHOBE HUC-
MI0JIb30BAHUS KPOCC-IUIIOIBHBIX aKyCTUYECKUX J1aH-
HBIX. AHAJIM3 aHU30TPOIMH CKOPOCTEN MONEPEUHBIX
BOJIH, OCHOBaHHBIM Ha MCIOJIb30BAHUM AJITOpPUTMa
BpauieHue Andopaa, ¢ mocTpoeHueM KapThl aHH30T-
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POITHBIX MHTEPBAJIOB, XapAKTEPU3YIOIIUXCS TTOBBI-
IIEHHOW TPEUIMHOBATOCTHIO, a TAKXKE MOAXO0/I, OCHO-
BaHHBIM Ha omeHke wuHAekca STPI (Stoneley
Permeablity Index), mo3Bossromuii KOTUIECTBEHHO
OIIEHUBATh MOJBUKHOCTh 0 YBEIUYCHUIO UHTEP-
BaJIbHOTO BpeMeHHU BOJIHBI CTOYHJIM OTHOCHUTEIBHO
MOJIENIN YIIPYTOM HEITPOHMUIIAEMOU Cpebl, U B Kaye-
CTBE TPETHETO MOAXO/Ia UCTIOJIb3YETCS JUCTIEPCHOH-
HbIM aHAJIN3 C MO3UIUU MPAKTUYECKON [IEHHOCTH B

00J1acTH aHaJIN3a IPUPOJIBI TPELIMHOBATOCTH.

[Tpu 3TOM BaKHBIM MOMEHTOM B ITPOrHO3HPOBA-
HUU TPELIMHOBATOCTH SIBJISIETCS MCIIOJIb30BaHUE pe-
3ynbraToB uHTeprnpertanuun Hi-Tech meTtonos B
KOMITJIEKCE CO cTaHAapTHBIM Habopom kpuBbix [ C
1 KEpHOBBIX MCCIIEOBAHUHN MPH BBIMOJIHEHNUU TUd-
(depeHnManuy NeTPOTUIIOB U3y4aeMoro paspesa U
YTOYHEHUsI (PUIBTPAMOHHO-EMKOCTHBIX CBOMCTB
JUTSL KaXKJI0TO BBIJICJIEHHOTO THIIa Kosiekropa. Ha ce-
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TOAHSIIHUKN AeHb AuddepeHInpOBaHHOMY H3yye-
HUIO TOPHBIX MOPOJI YIESIETCSl O POMHOE BHUMaHUE
KaK IpH CeiicCMOreoIornueckoM MOJIEeINPOBaHUH,
TaK U reoJI0roruIpoAMHaMUYECKOM, TaK KakK I03BO-
JSIeT TIOIY4YUTh O0Jiee TOYHOE MPEACTABIEHUE O Xa-
paktepuctukax miacta. lIpucyrctBue B paspese
TPEIIMHOBATHIX KOJUIEKTOPOB OKa3bIBaeT Cyllle-
CTBEHHOE BJIMSIHUE HA TPEHUPOBAHUE 3aJI€KH U MO
XOJIbl K pa3paboTKe MECTOPOXKACHHUS, 4TO 00yciaB-
JUBaeT HEOOXOAMMOCTh y4yeTa B THIApOAMHAMUYE-
CKOM MOJIENIM JaHHOW OCOOEHHOCTH C I[EJLI0 BOC-
MIPOU3BENIEHUS XapaKTePHbIX A3P(HEKTOB OT HAINUMS
CHUCTEMBI TPeIuH [7].

KacarenbHo obnacteit npumenenus nuddepen-
LIUPOBAHHOTO M3YUYEHUS TPEUIMHOBATHIX KOJIEKTO-
POB U TPOTHO3UPOBAHUU TPEIIUHOBATOCTH, TO
MOJIydYeHHBIE PE3yJabTaTbl MOTYT B JajbHEHIIeM
OBITh MCMOIB30BAHBI B pAMKaXx:

- KJ1accu(uKauy cecMUUECKUX JaHHBIX MpU
IJIOLIAIHOM pacipoCTpaHeHU! (auuit;

- CTOXACTUYECKOTO MOJIEIUPOBAHUS MPU MOTY-
YeHUH KyOOB THUIIOB TOPHBIX MOPOA U KOJUIEKTOPOB;

- TIOCTPOEHMsI TUJIPOJWHAMUYECKONH MOJENIU
JIBOMHOW CpPEJIbI.

Boieoowt

Onenka QUIBTPAITMOHHO-EMKOCTHBIX CBOWCTB
TPEIIMHOBATOTO KapOOHATHOTO pa3pe3a B OOJIBIINH-
CTBE CIIy4aeB COMpPSDKEHA C TPYIAHOCTIMHU, 00YCIIOB-
JICHHBIMU BBICOKOW JIUTOJIOTHYECKOW TIeTepOreH-
HOCTBIO OTJIOKCHHUH, HEOTHOPOIHOCTHIO CBOMCTB
KaK I10 pa3pesy, TaK U 10 JIaTepaH, CIIOKHOU CTPYK-
TypO# MyCTOTHOTO MPOCTPAHCTBA KOJUIEKTOPOB, a
IJIABHOE HAJIMYHMEM CHCTEMBI TPEIINH, 00yCIaBIIn-
Baromieil ¢GuiapTpauio (QIIouI0B B pe3epByapax
Takoro Tuna. J{yist 6osiee reoTornaHOrO MOACINPOBA-
HUS TTOBEJICHUST GUITBTPAIINH U TIOCTHKEHUS MAKCH-
MaJIbHOTO yPOBHS TOOBIYM, BaXXHO OCYIIECTBIISTH
nuddepeHIMpOBaHHOE HU3yUYeHHe (PUIBTPALIMOHHO-
€MKOCTHBIX CBOMCTB KapOOHATHOTO KOJIJIEKTOPA.

Hcnonb3oBanue ansTepHATUBHBIX TTOIXOI0B, OC-
HOBAaHHBIX Ha METOJIaX MAaIIUHHOTO OOydYeHUS,
BKJIIOYAsT HEUPOCETEBbIE M CTATUCTUUYECKUE aJIro-
PUTMBI TIpH KJIaCCU(HUKAIIMU Te0JIoTo-reodusnyec-
KUX JaHHBIX, IIO3BOJISIOT 0OoJiee OmEepaTUBHO
BBITIOJIHATH MIPOTHO3 TIPOCTPAHCTBEHHOTO PAa3BUTHS
(hanManbHBIX 30H HA W3y4aeMOU TUIOIIAAH, a CaMOe
IJIABHOE CHU3UTH T€OJOTUUECKUE PUCKU TIPH 3aJ10-
JKEHUU U OypEHHH HOBBIX CKBAYKWH.
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MNPUMEHEHUE BbICOKOPA3PEIIAIOIIEN MOJHO-ABUMYTAJIBHON
TEXHOJOI'MU OBPABOTKU CEMCMHMUYECKHUX JJAHHBIX ES360-VA
JJIA JETAJIM3AIIMA TEPPUI'EHHBIX U KAPBOHATHBIX KOJJVIEK-
TOPOB, 3AJIETAIOHIUX B CJIOKHBIX 'EOJIOI'MYECKHUX YCJIIOBUAX

A.Hno3zemuyes, 3.Kopen
Aspen Technology Inc.

AKkmyanvnocmo padomol

Ha cerogns 6onee 40% mecTopokaeHuid HeTH
Y raza OTHOCHUTCS K CJIO)KHOMIOCTPOECHHBIM TEPPUTEH-
HBIM U KapOOHATHBIM KoJIeKTopam. Takxke wu3-
BECTHO, YTO CYIIECTBYIOT MPOOIEMBI AeTaNIU3AIUU
KOJIJIEKTOPOB M UX BHYTPEHHETO CTPOCHMUSI, BKIIFOUAs
TPELINHOBATHIE 30HbI, KOTOPbIE HEBO3MOYKHO PEIINUTh
MPU HUCTOJBb30BAHUM TPAAULHUOHHBIX TEXHOJIOTUHI
TyOMHHON 00pabOTKH, TaKUX Kak Murpamus Kupx-
roda u ee pa3sHOBUIHOCTH. B nokiane npeacraBieH
HOBBII pabounii Mporecc KOMILIEKCHOTO UCIIONbB30-
BaHMSI MHHOBAILIMOHHOW TE€XHOJOTUU MOJIHO-a3UMY-
TalbHOW  TIYOMHHOW  yIJIOBOW  MHUTpaIuu
EarthStudy360° (ES360) [1] 1 HOBBIX METOJIOB 00B-
€MHOM aMIUTUTYAbl U CTPYKTYPHOM J€KOMITO3UIINHU
JUTs1 TIOBBIIICHUS BEPTUKAJIBHOM U J1aTepajbHOM pa3-
PELIEHHOCTH, MO3BOJSAIOIINN TPUHIUIINAIBHO TO-
BBICUTb JIETATBHOCTh CEHCMUYECKOTO U300paKeHUS
U BHYTPEHHETO CTPOEHUSI TEPPUTEHHBIX KOJUIEKTO-
POB U KapOOHATHBIX PUGOTEHHBIX OPTOHOTEHHBIX
MOCTPOEK, BBIACIUTh U OKOHTYPUTHb pa3HbIE IO
(opme reonorndeckue 00BHEKTHI (CIOKHBIE CKIIaT4a-
ThI€ TEPPUTeHHBIE 00pa30BaHMsI, CHCTEMbI HapyIile-
HUU U IpyTUX HEOTHOPOAHOCTEH, OaphepHbie pudbl,
pudoBbIE TOCTPOIKH, aTOJIIBI U AP.) & TAKKE MOBBI-
CUTh TOYHOCTb MPOTHO3a O0IIEH M MPOHHUIIAEMOM
TPEHIMHOBATOCTU BHYTPHU PU(POTEHHBIX MOCTPOEK.
Peanu3oBaHHbI B JaHHOW TEXHOJOTUHU METOJI a3u-
MYTQJIBHO HAIIPABJICHHOW CEMCMUYECKOW OCBEILICH-
HOCTH JA€T BO3MOXXHOCTh BCECTOPOHHE U3YUUTh U
JeTanu3upoBaTh KapOOHATHBIE PU(OBBIE MOCTPONKU
B PAa3HbIX a3UMYTAJIBHBIX M YIJIOBBIX CEKTOpaXx.
Takoli aHanu3 mpenocTaBisieT IEHHYI HH(OpMa-
LUIO0 O CTPYKTYPHBIX OCOOCHHOCTSIX CTPOEHUS KOJI-
JIEKTOPOB U PACTIPOCTPAHEHUH TPEIIMHOBATHIX 30H B
npocTtpancTBe [6,7]. IIpuBeaeHbl MOT0KUTEIbHBIE
pe3yJIbTaThl IPUMEHEHUs TAKOTO MO/IX0a Ha peallb-
HbIX MecTopoxaeHusX. [lokazaHbl BO3MOKHOCTH
MOBBIIIEHUS BEPTUKAJIbHOW Pa3pelIEHHOCTH CEeHC-
MUYECKHX N300paskeHII TEPPUTCHHBIX KOJUIEKTOPOB

40

U pUQOTSHHBIX MOCTPOEK U MPOrHO3UPOBAHUS ME30-
TPEIIMHOBATOCTH C MPUMEHEHUEM KOMILIEKCUPOBa-
Hus wmurpanuu ES360 ¢ HOBOM TexHOJOTrHen
o0bemMHON amMruiuTyAbl. [IpuBeaeHb! MpakTUYECKHe
IPUMEPHI MOTYYEHUSI BBICOKOPA3PEIIEHHOTO U300-
paskeHUs CTPYKTYPHO-TEKTOHUYECKOTO KapKaca Tep-
PUTEHHBIX  KOJUICKTOPOB  YIJIEBOIOPOAOB U
OKOHTYPHBAHHSI KAPCTOBBIX OOBEKTOB U MX CBS3U C
MPOAYKTUBHBIMH U AaBAPUIHBIMU CKBAKIMHAMH.

Hcnonvzyemovie memoowvl, mexHonocus u
onucaunue npoyecca

TexHOoIOrusl OCHOBaHAa Ha KOMIUIEKCUPOBAHUH
METOJIa MOJIHO-a3UMYTaJIbHOW OCBEIIEHHOCTH Kap-
OOHATHBIX OOBEKTOB U JIEKOMIO3UIIUU BOJIHOBOTO
nosst Ha JlupekiponHyto u Pedrekimonnyro cocras-
JISIFOIIME € TIOCTEMYIOIIeH X ITyOUHHOW MUTpalueit
1 00paboTKOIl B JIOKanbHOI yrinoBoi obmactu (Local
Angle Domain processing - LAD oGpabotka) [1] u
BBICOKOpA3pEIICHHBIX MOyJielt 00paboTku n3o0pa-
KEHUI (METOIbl 00bEMHOM aMILTUTY/IbI U TEOMETPH-
yeckor nexkomros3uiuu) [4]. Bragane mo Jupex-
[IUOHHBIM CeiCMOTpaMMaM MOTYYaroT Ka4eCTBEHHOE
U300pakeHUE CTPYKTYPHOTO U TEKTOHUYECKOTO
Kapkaca pesepByapa. 3areMm mno PeduexinmoHHBIM
celicMorpaMmam BBITIOJTHSAIOT COBMECTHBIN
VVAZ/AVAZ/FAVAZ ananus. Ilpu stom Tpamu-
uoHHbIl VVAZ/AVAZ [2,3,5] ananu3 B 00111eM pa-
O6oueM mporiecce naet uHpopmanu 00 3pdexrTax
HTI anusorponuu, CBSI3aHHBIX ¢ OOIIEH TPEIIHMHO-
BaTOCTHIO (3aKpPBIThIE U MPOHUIIAEMbIEC TPEIIHUHBI),
BKJIIOYAsi UX a3UMYTaJIbHOE HaIlpaBlIeHHuE. A HOBBIH
nonxon — FAVAZ ananus [6,7] naet nuadopmarmio o
YaCTOTHBIX BapUAIMSIX B CIIEKTPaX OTPAKEHHBIX CHT-
HaJoB (M B popMe celicCMUYECKOM 3aITiCH) B 3aBUCH-
MOCTH OT a3UMYTAJIbHOTO HAIIPABICHUS, CBA3AHHBIX
¢ a¢dexTamMu MOIIONUIEHNUS, KOTOPhIE BOZHUKAIOT B
KOJUIEKTOpaXx ¢ MPOHUIIAEMOM (IIFOUTOHACHIIIIEHHOM
TPELMHOBATOCThIO. B KoHIIe paboyero mporecca uc-
MOJIB3YIOTCS. MOJYIU BBICOKOTO pa3pelieHus K
MOJIHO-23UMYTalIbHBIM M CEKTOPHBIM H300paxe-
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HusM. Jlanee cienyer MHTerpaibHas HHTEPIIPETalus
PE3yJIbTaTOB BCEX COCTABIISIONINX PaOOUHii MPOIECC
poLeayp 0OpaboTKH.

Pezynomamel npakmuueckoco npumeneHus
mexnonozuu

TexXHOJIOrus MOTHO-a3UMYTHBIX CEHCMUYECKUX
HCCIIEIOBAHUI B JIOKAJbHOW YIJIOBOWM 001acTH
ES360, Bxmrouast paboune npoueccsl AVAZ/FAVAZ
aHaJIn3a (JUIs1 BBIIEIEHMS 30H IPOHUIIAEMOM Tpelu-
HOBAaTOCTH ), ObUIM YCIEIIHO UCII0JIb30BaHbI ISl Je-
TaJU3alUU CTPOCHUS CIOXKHBIX KIMHOOOpPA3HBIX
JIOBYIIEK B TEPPUTEHHOMN TOJIIIE HEKOMCKHUX Iecya-
HUKOB U aJI€BPOJIMTOB, a TAK)KE IEBOHCKUX KapOo-
HaTHBIX pe3epByapoB (OapbepHbIi pud, JTOKaTbHbIE

perHoHANBHBIX pasiioma. [IpuMeHenne 0ObeMHOU
aMIUIUTYbl PACIIMPSET CIEKTP U MOBBIIIAET BEPTHU-
KaJIbHYIO pa3pelIeHHOCTh NPUMEPHO B JiBa pasa.
UYeTko npocMaTpuBaETCsl TOHKAsl CIOUCTOCTD U 30HBI
BBIKJIMHUBAHUS, a TaKXe JeTallbHas TeOMETPHUs
peruoHanbHBIX pa3iaomMoB. /loGaBienue nHpopma-
un 1o Jludpakiumonnomy nzodpaxenuto u [1not-
HocTH TpewuH FD (B) no3BoisieT yBuaeTh TOHKHE
JIETAJIN CJI0KHOT'O T'€0JIOTUYECKOTO CTPOEHMSI MECTO-
POX/IEHUSI Ha Pa3HbIX NTyOMHHBIX YPOBHSIX, BKIIIO-
yasi 30Hbl BBIKJIMHHUBAHMS, JIBE PETYJISIpPHbIE

BCTPEUYHBIE CUCTEMbI HAPYILICHUI CIBUra U 30HBI 10-
BBILIEHHOW TPEIIMHOBATOCTH, IPUYPOUCHHBIE K HA-
PYLIEHUSM.

Puc. 1 Cpasnenue pe3ynomamos pasHvlX MexXHOI02Ull NONYUEHUA 2TIYOUHHBIX U300PANCCHUTL:

A- enybunnoe uzobpasicenue, noayueHnoe no mpaouyuonHou mexvorocuu Kirchhoff muepayuu. b - eny-
ounHoe uzobpadsicenue 3epKanbHOll KOMNOHEHMbl, NOTYYeHHOe NO UHHO8aYUOHHOU mexHonozuu ES360-
VA. B - Cosmecmnoe uzobpasicenue 3epkanvHou, J[u@pakyuonHnol KOMnonenmsl u ampudoyma
ITnomnocmv mpewun (ES360). Ha pucynkax A u b 6 kauecmee yeemnoti noOI0M#CKU U300pasxcena 2iy-
buHHO-cKopocmHuasn mooens 015 muepayuu. CesepHas 4acms Mecmopo#COeHUs.

pHuQOBBIE TOCTPOMKH, TAJICO aTOJUIbI) U MPOTHO3U-
pOBaHMU 30H O0IIEH M HEPTEHACHIIIEHHOH Me30-
TPEIMHOBATOCTH BHYTPH KOJUIEKTOPOB HAa HECKOJIb-
kux He(pTsIHBIX MecTopokaenusx B CHI. Ha
pucynke 1 TpUBEAEHO CpPaBHEHHUE IPOJOJIBHOTO
CEUYCHUS CEHCMUYECKHUX N300paKEHUM, TOTYyYSHHBIX
no TpaauuuoHHOW wmurpamun Kupxrodpa (A) u
noiHo-azuMmyTtanbHou TexHomorun ES360 (b). B
BapuanTe murpaunu Kupxroda orpaxaromiue rpa-
HuUllbl B PZ xoMIiiekce KycouHble, pa30UThIC Ha Xa0-
TUYHBIC OJIOKM W3-32 HETOYHOU (POKYCHPOBKHU
aMIUIUTY, BbI3BAaHHBIX OTPAHUYEHUSIMH aJIrOpUTMa
Y TEXHOJIOTMU CaMOI'0 METOAA B 1ieJIoM. B BapuanTe
murpanuu ES360 orpaxaromue rpanuisl B Pz xom-
IUIEKCE HETPEephIBHBIC U (POKYCUPYIOTCS B €IUHYIO
AHTUKJIUHAIBHYIO CTPYKTypy. Belnenserca naBa

Ha pucynke 2 B Bapuante murpanuu Kupxroga
(A) MOXXHO BHJIETh CTJIQXXEHHOE U “pa3MbITOe” N300-
pakeHue paspesa, 0COOEHHO B HEOKOMCKOM TOJILIE.
[IpakTHdecku HE BBIACIAIOTCS KIMHO()OPMHBIE
HAKJIOHHBIE CUCTEMBI TEPPUTEHHBIX KOJUIEKTOPOB. B
Bapuante murpaunu ES360 (b) npocmarpuBaercs
NOBBILICHHAS JI€TaIN3alUsl CTPOSHUS BCETO I'e0JI0-
rudeckoro paspesa ot Pz no K omnoxenuit. Ouenn
YETKO M OIHO3HAYHO BBIJICJIEHbI HAKIIOHHBIE 30HbI U
CUCTEMBI BHIKJIMHUBAHMS B HEOKOME, KOHTPOJIUpYe-
MbI€ JIByMsI BCTPEUHBIMH CHCTEMaMH HApyIIEHHM
casura (B). IlnotHocTh TpemuH “nopcBeunBaeTt”
Han0oJee TPEIIMHOBATHIEC 30HbI KOJUIEKTOPOB CIIOXK-
HOU ()OPMBI U JIeTaeT MPOTHO3 MEPCTIEKTUBHBIX JUIS
OypeHHs y4acTKOB 00Jiee HaICKHBIM.
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Puc. 2 Cpasnenue pe3yiomanos pazHvlX mexHono2uil ROyYeHus 2IyOUHHbBIX U300PaAHCEHUTL:

A- enybunnoe uzobpasicenue, noiyueHHoe no mpaouyuoruou mexuonroauu Kirchhoff muepayuu.

b - enybunnoe uzobpasicenue 3epranbHol KOMNOHEHMbl, NOAYYEHHOE N0 UHHOBAYUOHHOU MEXHOI02UU
ES360-VA. B - Coemecmnoe uzobpasicenue 3epranvuo, /Jugppaxyuonnoii komnonenmol u ampubyma
Ilnomuocmo mpewun (ES360). Ha pucynkax A u b 6 kauecmee ysemmuoii noonoxicKu uz0opasxicena 2iuy-
OUHHO-CKOpOCcmMHAasn Mooens 0nsa muepayuu. FOdxchas yacmes Mecmopoxcoerus

Ha pucynke 3 nipuBenieHbl pe3ynbTarsl qudde-
PEHIIMATIBFHOTO a3UMYTAJILHOTO aHANIM3a M0 TEXHO-
aorun  ES360 celicMuueckux — HW300pakeHUU
pUGOTreHHBIX TOCTPOEK, OTYUCHHBIX B Pa3HBIX a3U-
MyTaJbHBIX ceKTopax. OTMETUM Ba)KHBIM MOMEHT,

MeHeHus pe3yabTatoB AVAZ/FAVAZ ananu3za npu
UHTErpalbHOW HWHTEpPHpeTaluu pe3yabTaToB Co-
BMECTHO C CEHCMHUYECKUM H300paKeHUEM CTPYK-
TypHO-TeKkToHH4YecKoro kapkaca (CTK).

Puc. 3 Ilonyuenue 6vbicOKOPaA3peuteHHbIX CEUCMUYUECKUX UZ0OPANHCCHUT PUPO2EHHBIX ROCMPOEK NO
mexnonozuu ES360 ¢ pazuvix azumymansnvix cekmopax - b, B, I' ¢ cpasnenuu ¢ muzpayueii Kupx-
2oha — A. bBapvepuwtii pugp, Devon, CHI. Ilpumeuanue: o écex eapuanmax A, b, B u I’ npumenanca

Memoo 00beMH Ol AMNIUMYObl

YTO B K&KIOM a3UMYTaJIbHOM BapUaHTE BBIJCISIOTCS
(“momcBeunBaroOTCs”’) pa3HbIC JIEMEHTHI BHYTPEHHEH
CTPYKTYPBI CIIOKHOU pUGOTEHHON MOCTPOHKH (TpH-
0000pa3HbIe ouepTanus pudoB, MUI000pa3HbIE 00-
KOBbI€ CTEHKH, CHCTEMbl HapylieHud u np.) B
COBOKYITHOCTH CyMMapHO BCE BapHaHThI H300paske-
HUI BHOCST Ba)KHBIE IOTIOTHUTEIbHbIE 3HAHHSI O T€0-
METpPUU U BHYTPEHHEM CTPOEHUU OapbepHOro puda.

Ha pucynke 4 nokaszana 3¢(QeKTHBHOCTb MpH-
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Ha pucynke 5 nokaszaH pe3yJibTaT NIpUMEHEHUS
IpeIOKEHHOT0 pabouero mpoiecca Juisi IPorHo3a
NEPCIEKTUBHBIX il OypeHHsl 30H B pU(OreHHOM
KOMILJIEKCE U JIeTaIN3alui KapCTOBBIX BOPOHOK JIS
ydeTra ux mnpu OypeHHH.

Hoeu3sna pabomul u 66160061
B noxnazne mpoaeMOHCTpUPOBAHBI HOBBIE BO3-
MOYKHOCTH KOMILUIEKCUPOBAHUS TEXHOJIOTHH MOJTHO-
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a3uMyTaJIbHOM ITyOWHHOH YIJIOBOW MUTpAIUU U BbI-
COKOpa3peIIaAIoNINX METO10B 00bEMHON aMIUTUTY/IbI
U JIEKOMIIO3UIIUU H300paKeHUI MO TOBBIIMICHUIO
Pa3peIeHHOCTH U JeTaIU3alMi CTPOCHUSI CJIOKHO-
MIOCTPOEHHBIX TEPPUTEHHBIX U KapOOHATHBIX KO-
JIEKTOPOB, a TaKXKe 00JIee TOYHOMY MPOTHO3Y 00IIeH
U MPOHULIAEMON TPEIIMHOBAaTOCTU BHYTPU H3yUae-
MBIX KOJUIEKTOpOB. [IpuBeneHs! mpuMepsl MOBBIILIE-
HUS KauecTBa U TOYHOCTHU NMPOTHO3a B He(TEeHACHI-
LICHHBIX TPEIIMHOBATHIX 30HAX HA OJJHOM U3 MECTO-
poxnenuit CHI'. Iloka3ano, yto HoBas quddepeH-

UaJibHasA TEXHOJIOTUA a3UMYTAJIbHOT'O aHAJIN34a 103~
BOJISICT IPOBECTH HAMHOTO Ooiee HaI[e)I(HLIﬁ Ipo-
THO3 NPOAYKTUBHBIX 30H, B YaCTHOCTH, B YCJIOBUAX
TPCIIUHOBATO- KABCPHO3HBIX Kap60HaTHLIX KOJIJICK-
TOPOB U MOBLICUTH YCIICIITHOCTD 6ypeHH${ CKBa’>XHH.
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BMTCT-NIN TOTBIQI ILO AZORBAYCANIN KARBOHIDROGEN
EHTIYAT VO RESURSLARININ GEOLOJIi-GEOFIiZIKi MOLUMATLAR

OSASINDA QiYMOTLONDIRILMOSI

0.90.Zeynalov', N.T.Qarayeva’, A.M.Haciyev’, EV.Rahimov’
! Baki Ali Neft Maktabi, “eiLink R&D, Xozor Universiteti, * “Neftqazelmitadqgiqatlayiha” Institutu

Acar sozlor: karbohidrogen ehtiyat va resurslari, geologiya-geofizika, niimuna tadgiqati, aminlik

daracasi, ¢argiva tasnifatt

Azorbaycanda karbohidrogen ehtiyat vo resurs-
larinin qiymotlondirmoesinde onlarin istismarinin
texniki cohotdon mogsodouygunlugunu, ekoloji-
sosial-iqtisadi semoraliliyini vo istifado edilon
texnologiya vo metodlarin xiisusiyyatlorindon asili
olaraq geoloji Oyronilmonin ominlik daracasi
faktorlarinin effektiv idars edilmosini optimallas-
dirmagq, yeni konseptual yanasmalarin totbiqi vacib
mosaladir [1].

Bu baximdan karbohidrogen ehtiyat vo resurs-
larmin effektiv idars olunmasi ii¢lin onlarin ugotu-
nun, monitoringinin vo samaraliliyinde hoyata kegi-
rilon todbirlorin planlasdirilmasi boylik shomiyyato
malikdir. Bununla olaqodar olaraq, 1984-cii ilde
kegmis Sovet Ittifaqinda tosdiq edilmis (KSI-84) vo
halo do Azarbaycanda istifado olunan neft vo qaz
ehtiyat vo resurslarinin mdvcud tosnifat sistemi [2]
qgeyd edilon masololori nozora almadigindan, bu
tosnifat sisteminin daha miiasir, ¢evik, mixtalif
soraitloro uygunlasma gabiliyyotina vo elocodo milli

vo regional talobatlar1 nezers almaq imkanlarina
malik olan Birlogsmis Millatlor Taskilatinin Resurslar
izro Cargive Tasnifatt (BMTCT) ilo miiqayise edil-
masi asasinda karbohidrogen ehtiyat va resurslarin
doyerlondirilmasi Azsrbaycanin neft sonayesinin
inkisafinda miihiim aktualliq kosb edir [4].

BMTCT hom ononavi enerji manbalori vo ham
do barpa olunan enerji monbalori vo bark mineral
resurslart {iclin vahid idaroetmo sistemi olaraq,
beynolxalq soviyyads enerji vo mineral resurslarin
todqiqini, resurslarin idaroetms siyasotinin tohlilini,
sonaye proseslorinin planlagdirilmasini vo sarmaye-
larin samorali sokilda calb eilmasini tomin edir. Bu
tosnifatin ohomiyyatli cohati onun biitiin istehsal vao
enerji foaliyyatlorinin magsadouygun vo rasional
tosnifatin1 hayata keciron vo effektiv idars edilmasi
liclin bir vasito olmasidir (UNECE, Energy Series
No.61, 2020).

BMTCT odadi kodlasdirilmis sistema osaslanan
tic oxlu (E, F, G) unikal 3-6l¢iilii giymetlondirma

™

ExOLOJI-50SIAL-IQTISADI
caHaTDaN aHaMIYYaTLI

strukturu asasinda karbo-
hidrogen vo digor mineral
. Shamiyyath laylhalor xammallarin ehtiyat vo re-
r it surslarinin qiymatlondiril-
layihalar
Bhamiyyatli clmayan
layihalar

mosi vo somoarali idara
olunmasi {igiin ohomiy-
. Perspektivli layihalor
r‘-l‘ iglsnmoys daxil slmayan
~ qalig mahsul

yatli bir konsepsiyadir
(UNECE, 2019). Burada
E oxu layihalerin ekoloji-
sosial-iqtisadi ohomiyyat-
Sl it liliyini, F oxu texniki
cohotdon hoyata kegirilma
qabiliyyatini vo G oxu is9
geoloji dyronilma soviy-
yasinden asilt olaraq qiy-
moatlondirmonin aminlik
daracasini xarakterizo edir

Hasil elan migdarlar

11} Kodiagma [EL; F2,G3)

Sakil 1. BMTCT-nin kateqoriyalart va siniflari [5].

(sakil 1).
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Sakil 2-do BMTCT sistemininin kateqoriyalar
vo alt-katqoriyalarinin istehsal edilon mohsulun
“Moalum monbaolori” vo “Potensial monbalori” tizro
sinif vo alt-sinifloro bdlgiisiiniin xarakteristikasi
verilmisdir.

orta gqiymatin olds edilmasi ilo mohdudlasir. Bundan
forqli olaragq, BMTCT karbohidrogen ehtiyat vo
resurslarinin dayarlondirilmasinds qeyri miioyyanlik-
lorin tosnif olunmasina genis imkanlar yaradir.

Bu baximdan, Azorbaycanda kosfiyyat vo

BMTCT-nin kateqoriyvalar: va alt-kateqoriyvalan
Istehsal Satilan va va istifada olunan mahsul
Fa Istifada olunmayan va ya amaliyyatlarda sarf olunan mahsul
Simif Alt-sinif Kateqoriyalar
E F G
Malom Istismarda olan 1 1.1 | .23
Comi | manbalar T L Islanmasi tasdiglonmi 1 [12]1.2.3
m3hsul Bhomiyyll layiholo I;i;tmnasi ?H5|Hﬁd11‘|lmi§- 1 [13]1.2.3
Potensial shamryyath layihalar Gozlamlan layihalar 21210123
Dayandinlms layihalar 2 1221123
Shomiyyatli olmayan layihalor Islenmasi geyn-misyyan 32 122|123
Islanmas1 geyr-miimkiin 33|23 1.2.3
Milayyan edilnmg layihalards 1slonmays daxil olmayan qaliq mahsul 331 4 | 123
Potensial Perspektivh laythalar [Heg bir alt-sinif miayyan edilmayib] | 3.2 | 3 4
manbalar Perspektivli layihzlardz islanmays daxil olmayan qaliq mahsul 33| 4 4
2%, Goézlamlan layihalar E1 talablarina cavab vera bilar.

Sakil 2. BMTCT-nin sinif va alt-siniflorinin kateqoriyalar iizra tasviri [5]

Bu tadgiqatin osas mogsedi BMTCT-nin KSi-84
tosnifat sistemino kecidinds karbohidrogen ehtiyat
vao resurslarmin - qiymatlondirilmasinds  geoloji-
geofiziki  Oyronilmonin  ominlik  daracasini
xarakterizo edon G kateqoriyasinin shomiyyatinin
aragdirilmasidir.

Yeni geoloji-geofiziki tisullarin totbiqi osasinda
strukturlarin ~ geoloji  Oyronilma  soviyyasinin
artirtlmas1 neft-qaz layihosindon hasil olunan
mohsullarin miqdarlarinin qiymaetlondirilmosinda
ominlik daracasinin daha da etibarli olmasina tosir
edir. BMTCT osasinda G oxu kateqoriyalar diskret
(yoni, G1, G2 vo G3) vo ya kumulyativ ssenari
formasinda (mosolon, G1, GI+G2, GI+G2+G3)
istifads oluna bilar. G4 kateqoriyasi perspektiv layiha
ilo alagali hacmlors totbiq edilir. G4.1, G4.2 vo G4.3
alt-kateqoriyalar1 asag1 (G4.1), yaxsi (G4.1+G4.2) vo
yiiksok (G4.1+G4.2+G4.3) hacmlorin qiymatlondiril-
mosi kimi kosfiyyat layihosinin geyri-miioyyon-
liklorini oks etdirir.

Molumdur ki, neft vo qaz ehtiyat va resurslarin
hesablanmasinda geoloji Gyronilmo doracosindon
asili olaraq geyri-miioyyanliklor mévcuddur. Lakin
KSI-84 tosnifat sistemi yalniz yuvarlaglasdirilmis
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islonmonin miixtalif morhalolorinds olan sec¢ilmis
neft-qaz yataglarinin sorti niimuno todqiqatlari
osasinda KSI-84 tosnifat sistemi ilo BMTCT arasinda
miiqayisali tohlil yanasmasi ilo miixtolif spektrli
geoloji-geofiziki todqiqat islorinin osasinda ehtiyat
va resurslarin kateqoriyalarinin geoloji dyronilma
daracasindan asili olaraq qiymatlondirilmasi hayata
kecirilmisdir. Belo ki, Azorbaycanin hom doniz vo
hom do quru hissasinda sorti olaraq secilmis yataq vo
strukturlarin niimuns todqiqatlar1 ¢orgivosindoa neft
Vo gaz yataqlarinin axtarig-kostiyyati va islonmasinin
miixtolif morhalalorinds aparilan miixtslif geofiziki
tadqiqatlarin naticalorinin asasinda potensial yataq
vo strukturlarin geoloji Oyronilmo soviyyasinin
yiksaldilmasi ilo ominlik doracosinin artmasi homin
yataq vo strukturlarda karbohidrogen ehtiyat vo
resurslarin yetkinlik dinamikasini miisahide etmaya
imkan vermisdir.

Oldo edilmis geoloji-geofiziki moalumatlarin
dolgunluguna asason kosf olunmus A4, B, C1, ilkin
gqiymoatlondirilmis C2, perspektiv vo prognoz
resurslar iso molumatlarin aminlik doracasing asasan,
miivafiq olaraq C3 (perspektiv) va D1, D2 (proqnoz)
kateqoriyalarinin doyarlondirilmosine baxilmisdir.
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KSI-84 tosnifat sistemino osason hesablanmis
ehtiyatlarin geyri-miioyyonlik doracasi toyin edilmir.
Lakin, BMTCT-ya gors horizontu agmis quyularin
sayindan vo geoloji-geofiziki molumatlarin ominlik
doracosindon asilt olaraq, G oxu GI1, G2, G3
araliginda doyiso bilor.

ovvalca, secilmis sorti “4” yataginin 4, B, C1va
C2 kateqoriyalarin1 shato edon ehtiyatlar qrupuna
baxilmis vo bu malumatlar BMTCT-ys uygun tosnif
olunaraq 3-0Olgiilii skalada onlarin  miivafiq
dinamikas1 gostarilmigdir. Bu magsadls 1993-cii vo
1998-ci illordo sorti VI horizont {izro hesablanmis
B, CI va C2 kateqoriyalart iizro ehtiyatlardan istifads
olunmusdur (sakil 3).

Laiyholor” kimi tosnif olunur vo C2 (otraf saholor
iizro) [E2 F2.1 G1,2,3] kodlar1 ilo ifado olunur.
Novbati blok tizro BMTCT sistemino goro C2
ehtiyatlarinin alt-sinifi “Islonmosi Miimkiin Ol-
mayan”-dan “Islonmosi Qeyri-Miioyyan”-o horokot
edir vo C2 (ndvbati qirilma bloku ii¢lin) [E3.2 F2.2
G3] kimi ifads olunur.

1998-ci  ildo iso sorti VI Horizontun
reservuarindan 15 quyudan hasilat alinmig vo I blok
izra geoloji-geofiziki dyronilmonin yiliksok ominlik
dorocosi ilo CI kateqoriyast B kateqoriyasina
kegmokls iroliloms dinamikasina malik olur vo ona
goro do “Ohomiyyatli Layiholor” sinfinin “Islonmosi
Tosdiq edilmis” alt-sinfino aid edilmisdir. Buna

VIl Harizant

1993

& Masbet Quyulsr |
B Boy Quyalar
® Hasilar Guyulan

1998

c2

& basbet Qurpular
5 Bog Quyular
@ Haailut Quyulan

Sakil 3. Sarti “A” yatagimin VI horizontunda B, C1 va C2 kateqoriyalarinin sxematik yerlogmasi (1993-

cii va 1998-ci illara qador)[4].

1993-cii ildo sorti “A4” yataginin VI Horizontu
iizra 3 quyudan hasilat hoyata kegirilmis vo I blok
izro bu quyularin ehtiyat hocmlori C1 kateqoriyasina
daxil edilmisdir. BMTCT sistemino uygun olaraq,
miioyyon edilon CI kateqoriyali ehtiyat hocmlori
“Ohomiyyoatli Layiholor” sinfinin “ Islonmosi Osas-
landirilmig™ alt-sinifino aid edilmigdir. ©ldo edilon
molumatlara goro, qeyd edilon 1993-cii ilo gora
yatagin sorti VI Horizontunun BMTCT-ys uygun
geoloji-geofiziki dyranilmo doracasi yliksok, orta vo
asag1 soviyyolordo /E1 F1.3 G1,2,3] kodlar1 kimi
xarakterizo olunur.

Eyni qirilma il serhadlonmis II blok tizro miioy-
yon edilmis C2 kateqoriyasi “Potensial Ohomiyyatli

uygun olaraq, BMTCT-nin resurslarin kodlagsma
sistemino osason B kateqoriyas1 [El F1.2 G1,2,3],
C, kateqoriyast /[E1 F1.3 G1,2,3] va C2 kateqoriyasi
[E2 F2.1 G1,2,3] kimi xarakterizo olunurlar.

Qeyd edilonlor onu gostorir ki, BMTCT karbo-
hidrogen resurslarinin yetkinliyinin vo yatagin
ehtiyatlarinin artim ¢org¢ivasinin miioyyanlogdirilmo-
sinda daha solis dinamikliys malikdir.

BMTCT sistemina goro, perspektivli layihalor
89 E3, F3 va G4 siniflorinin kateqoriyalar1 ilo tasvir
edilir. Burada G4 sinifi dolay1 geoloji-geofiziki
molumatlara osaslanan potensial yataqlarla olagodar
olan giymatlondirilmis miqdarlar1 xarakterizo edir.
Kosfiyyat marhalasindo qiymatlondirilon miqdarlar
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ohomiyyoatli geyri-miioyyonliyo malikdir, homg¢inin
qiymatlondirilon miqdarlar1 hasil etmak {igiin son-
radan islonma layihasinin hoyata keg¢irilmomaosi riski
do movcuddur. Bu layiholor golocokdo yeni texnolo-
giyalarin totbiqi ilo geoloji-geofiziki dyronilmanin
ominlik doracosinin artmasi ilo inkisaf etdirilo bilor.
“Birlogsmis Millotlor Togkilatinin Corgivo Tosni-
fatinin 2019 yenilonmosi” [5] tosvir edilon alt kate-
goriyalarin genis diapazonu KSI-84 sisteminin C3,
D1 va D2 kateqoriyalarini tam sokilds qabul etmoyo
imkan verir.

Onunla olagodar olaraq, sorti se¢ilmis “B” struk-
turun yerlosdiyi neftli-qazli rayonda vo ona bitisik

horizontlarin interpretasiyast noticasinds burada
qalxim formali struktur forma izlonilmisdir. Burada
MQ-nin VII horizontu neft-qaz perspektivli obyekti
hesab olunur [3]. 2017-ci ildo ndvbati yeni hesabla-
maya asason saha demak olar ki, eyni qalmis, lakin
MQ-nin Qirmokialtt lay dostosinin (QALD) oldugu
daha bir obyekt olavo olunmusdur. Yeni seysmik
molumatlar asasinda strukturun formasinin daqiq-
lasdirilmasi 2020-ci ildo sonuncu variantin hesablan-
masina imkan vermisdir. Bu hesablama daha kigik
sahoni va ii¢ obyekti (sorti olaraq VII vo VIII hori-
zontlar, Qirmokialt1 lay dostasi - QA) ohato etmisdir
(cadval 1).

Cadval 1. Miixtalif illorda sorti “B” strukturu iizra hesablanmig C3 kateqoriyali resurslar

Seysmik islorin Proqnoz obyektinin Hesablanmzus C3 kateqoriyal geoloji
icra ili stratiqrafik movqeyi saha (kv km) resurslar (milyon ton)
1991-ci il MQ VII horizontu 143,7 374
2017-ci il MQ VII hor., QAlay das. 146,5 350
2020-ci il MQ VII vo VIII hor., QA 522 229
lay das.

saholords neft-qaz yataqlarinin mévcud olmasi bu
qalximin da perspektiv strukturlar qrupuna aid
edilmasing asas vermisdir. Burada aparilan seysmik
kosfiyyat islorinin har yeni marhalasi struktur-tek-
tonik qurulusun doaqiqlosdirilmasi istiqgamatindo
ohomiyyatli addim olmusdur. Movcud geoloji-ge-
ofiziki qiymatlondirms meyarlarina cavab verdiyi
ticlin sorti “B” strukturunun karbohidrogen resurslari
C3 kateqoriyasina aid edilmigdir. Sorti seysmik

Hovzs haqqinda biliklor genislondikco prognoz
resurslariin rogomlori do miioyyon doyisikliyo sobab
olmusdur. 1984-cii ildon indiys qodor sorti “B” struk-
turunun yerlosdiyi neftli-qazli rayonunda C3 per-
spektiv. vo DI va D2 kateqoriyali progqnoz
resurslarinda bas vermis doyisikliklor gostorilmisdir.
Rogomlor timumi karbohidrogen miqdarini ifads
etmok mogsadi ilo sorti neft ekvivalentino ¢evrilmis
sokilda toqdim olunur (cadval 2).

Cadval 2. Sarti “B” strukturunun yerlagdiyi neftli-qazl rayonda C3, D1 va D2
karbohidrogen resurslarinin miixtalif illorda qiymatlori

Karbohidrogenlarin geoloji resurslart
IiL Karbohidrogen novii (milyon ton) C;z]‘::l; Zflﬁ;oe”:)v'
C3 D1 D2

1984 Neft 260.8 163 11 434.8
1988 Neft 65 264 - 329

1993 Neft 81.4 48.4 16.6 146.4
2001 Neft 1433 100 55 1588
2011 Neft 1433 680 - 2113
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Cadval 3. BUTCT-nin G kateqoriyasi KSI-84 tasnifat sisteminin kateqoriyalarinda
ehtiyat va resurslarin aminlik daracasinin tasviri

BMTCT-nin kateqoriyalari, G- oxu KSI-84 kateqoriyalart
Yiksok deracads ominliklo qiymatlondirilo bilon

G1 . A, B, Cl
molum yataqlarla slagadar olan miqdarlar
Orta doracads ominlikle giymatlondirile bilon melum

G2 . Cl, C2
yataqlarla slagodar olan miqdarlar
Asagi deracads ominlikls qiymatlondirils bilon melum

G3 : CL,C2
yataqlarla slagodar olan miqdarlar

G4 Ilkin S}'ibutlara 9§gslapan potensml yataqlarla olagodar C3,D1, D2
olan qiymatlondirilmis miqdarlar

Burada resurslarin ohomiyyatli dayisikliyini
1993-cii vo 2001-ci illords toqdim edilmis komiy-
yotlor arasinda oldugunu miisahids edirik. Hovzonin
karbohidrogen potensiali haqqinda tosavviirlorin
genislonmasi qiymatlondirilon resurs komiyyatlorinin
(C3+D1+D2) cominda do 6z oksini tapmisdir.

BMTCT-nin geoloji-geofiziki dyronilmonin
ominlik deracasi G oxu lizro qiymatlondirmalorin
KSI-84 siteminin kateqoriyalaria uygunlugu cadval
3-da tosvir edilmisdir.

Burada KSI-84 sistemindo karbohidrogen
resurslarinin kateqoriyalarinin comi BMTCT-nin G
oxunun G4 kateqoriyasina uygun olub, ilkin siibut-
lara osaslanan potensial yataqlarla oslagodar olan
qiymatlondirilmis miqdarlara uygun golir. Burada
G1, G2 va G3 kateqoriyalar artiq kosf edilmis neft
vo gaz hocmlorinin an yiiksok, on yaxsi vo on asagi
qiymatlondirmolorini oks etdirir, miioyyon edilmis
G4 kateqoriyasi iso kosf edilmomis ehtiyatlar {i¢iin
istifado olunur. KSI-84 tosnifat sistemi lay parametr-
lorinin geyri-miisyyanliklorini nazars almir. Bununla
belo, cadvalda gostorilon BMTCT-nin G4 kateqo-
riyasinin alt kateqoriyalari har bir verilmis Perspektiv
Layiha ti¢iin risklorin tosnif olunmasina imkan verir.

Natico olaraq, Azarbaycanin neft vo qaz yatag-
larinin ehtiyat vo resurslariin qiymatlondirilmasindo
K SI-84 tosnifat sistemindon BMTCT-yo kegidinin on
vacib tstiinlikkorindon biri kimi hom islonmonin
miixtolf morhololorinds olan neft-qaz yataglarinda
ehtiyatlarin vo hom do perspektiv strukturlarda re-
surslarin effektiv qiymotlondirilmasi iigiin onlarin
ucotunun, monitoringinin aparilmasi va effektiv ida-
ro olunmas bilavasito keyfiyyatli geoloji-geofiziki

molumatlari aldo etmays imkan veran yeni geofiziki
todqiqat tisullarinin totbigindon asilidir.
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G.A.Zeynalov, N.T Garayeva, A.M.Hajiyev, F.V.Rahimov

ASSESSMENT OF AZERBAIJAN'S HYDROCARBON RESERVES AND RESOURCES USING
THE UNITED NATIONS FRAMEWORK CLASSIFICATION FOR RESOURCES BASED ON
GEOLOGICAL AND GEOPHYSICAL DATA

ABSTRACT

In the article, comparing the existing classification system of hydrocarbon reserves and resources,
which was approved in the former Soviet Union in 1984 (KSI-84) and is still used in Azerbaijan, with the
United Nations Framework Classification for Resources (UNFC), depending on the degree of confidence
of the geological-geophysical study in the UNFC system the issues of reserve and resource evaluation
were considered.

The main goal of this study is to investigate the significance of G category in assessment of hydro-
carbon reserves and resources, which characterizes the degree of confidence in geological-geophysical
study in the transition of KSI-84 classification system to the UNFC.

In this regard, in the conducted case studies, as one of the most important advantages of the transition
from the KSI-84 classification system to the UNFC, both in the effective assessment of reserves in fields
at different stages of development and resources in prospective structures, in their accounting, monitoring
and effective management with different degrees of confidence on the G axis the evaluation shows that
it depends on the application of new geophysical research methods that allow obtaining qualitative geo-
logical-geophysical data.

I'A.3eiinanos, H.T.I'apaesa, A.M.I'aoxncues, ®@.B.Paxumos

OILIEHKA YIVIEBOJOPO/IHBIX 3AITACOB U PECYPCOB A3EPBAMI’KAHA
NMPUMEHEHUEM PAMOYHOH KJIACCU®PUKAILIUU PECYPCOB OPTAHU3AIINA
OFBEJIUHEHHBIX HAIIU HA OCHOBE T'EOJIOTI'O-TEO®U3NYECKNX JAHHBIX

AHHOTAIIUA

B crarbe cpaBHHBaeTCSs CyIIeCTBYOIIAs cCCTEMa KIIaCCH(HUKAIIMU 3a1acOB U PECYpPCOB YIIIEBOJOPOAOB,
yTBepxkaeHHas B ObiBIIEM CoBeTckoM Corose B 1984 rony (BCC-84 ) u 1o cux nop ucnosnszyemast B Azep-
Oaitpkane, ¢ Pamounoit kimaccudukanueit pecypcoB Opraamzanun Oobequnennbix Hanmii (PKOOH) B 3a-
BUCHUMOCTH MO CTENEHU JOCTOBEPHOCTH Teosoro-reodusnyeckoro uszyudeHus B cucreme PKOOH
paccMOTpeHbI BOMPOCHI OIIEHKH 3aMacoB U PECYPCOB YIIIEBOIOPOJIOB.

OCHOBHOI 11eJIbI0 HACTOSIIIETO UCCIIEIOBAHUS SBISIETCSA 3HAYMMOCTHU Kareropuu G mpu OLEHKH 3a11acoB
U pecypcoB yIeBOAOPOAOB, XapaKTepU3YIOIIeH CTENeHb JOCTOBEPHOCTH Ie€0JI0ro-reou3nyecKoro u3yye-
Hus npu nepexoae BCC-84 na cucremy knaccudukanuun PKOOH.

B cBsi3u ¢ 3TUM, B TPOBEACHHBIX TEMAaTHUYECKUX MCCIIEIOBAHUSIX, TOTYEPKUBACTCS OTHO U3 BAXKHEUIITHX
MpEeuMYyIIeCTB nepexona ot cucrembl kinaccudukanuun BCC-84 k PKOOH, nns s dexkTuBHOM OLIEHKH 3a-
MacOB MECTOPOXACHUHN, HAXOAAUIUXCS HAa PA3HBIX CTAAMIX Pa3pabOTKU M PECypcoB B MEPCIEKTUBHBIX
CTPYKTypax, B UX y4eTe, MOHUTOPUHTE U YPPEKTUBHOM YIIPABICHUU PA3HOU CTEMEHU JOCTOBEPHOCTH IO
ocH G. DTO MOKa3bIBAET, YTO OI[EHKA IOCTOBEPHOCTH Pa3HOM CTENEHHU 3aBUCUT OT IPUMEHEHHS HOBBIX T€0-
(U3NYECKUX METO/I0B UCCIEeI0BaHNUS, TTO3BOJISIONINX MOIy4aTh KaueCTBEHHBIE T€0I0ro-reoundeckue
JTaHHbIE.
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YENI NOV QUYU CIHAZLARI iLO APARILAN TODQIQAT ISLORININ

NOTICOLORI

0.9.Mahmudov, Z.C.Axundov, Z.A.Umarov, E. O.ismaytlov, K.S.ibadov, M.L.Sarafanova

GGI “Madongeofizika” IB

Quru vo doniz yataglarinin istismarinda istor
neft, kondensat va qazla isloyon quyularda, istorss do
lay tozyiqlorinin sabit saxlanmas1 mogsadilo istifado
olunan suvurma quyularinda quyularin biitovlilyiiniin
saxlanilmasi onlarin istismar miiddstinin uzadilma-
sinin 9sas sartlorindondir. Bunun {i¢iin zoads yerlo-
rinin miiayyonlagdirilmasi, zamaninda aradan qaldi-
rilmast olave vaxt itkilorinin azaldilmasina sabob
olur. Bu mogsadls periodik monitoringlorin kegiril-
masi vacibdir.

qalinliglarinin kamiyyat qiymatlondirilmosine imkan
yaradir. Cihazin tatbiqinin aktuallig1 asason mohdud
diametrli quyularda vo miirokkob qurulusa malik
tamamlama quyularinda ovazsiz rol oynmaqdadir.
Bir ¢ox hallarda kompleks ayrilarlo emal olunur.
Quyularda nasos-kompressor va ikinci baryer is-
tismar komorlorinin korroziyasina nozarat do
quyularin qiymatlondirilmsaindo osas proseslordon-
dir. Istismar komorlorindo korroziyanin giymotlon-
dirilmasi do NKB-lorin quyuda oldugu hallarinda va

13-5t0rocdld yuxan birlagdirici

Davra katirici

Sensor A

\

Sensor O

j

\ \

13-Gtlricild 2lagalandirici

Sakil 1. MTD cihaz

Mosalonin halli neft sonayesindo bir necgo
ononavi iisullarla aparilmisdir. Bu tisullar yalniz bir-
inci baryerin daxili diametrinin mexaniki 6l¢iilmasi,
elektromagqnit, ultra-akustik qalinliq 61¢on cihazlarla
qalinhiglariin miiayyanlosdirilmasi ilo mohdudlas-
migdir. Kicik diametrli nasos kompressor borulari ilo
tamamlanan quyularda istismar vo texniki kemarlorin
qiymatlondirilmesi bu tip anonovi cihazlarla miim-
kiin olmadigindan borularin qaldirilmas1 macburiy-
yati yaranmis, alave xorclora sabob olmusdur.

Kicik diametrli yeni elektromaqnit defektdlgon
MTD-cihaz1 bu tip quyularda qarsiya qoyulan
masalalari hall edir. Cihazlar 3 komors qodor metal

ya bir neg¢o baryerlordon ibarat quyularda kifayot
godor miirokkob maosalolordondir. MTD bu maso-
lolori hall edir.

Cihaz real vaxt vo yaddas ol¢ii rejimlorinds
islomoak imkanlarina malikdir. Real vaxt sistemindo
cihaz telemetriya modulu vaistosi ilo informasiyani
yer listii panelo 6tiiriir. Qobuledici hisso A-uzaq, C-
yaxin gobuledicilordon, siialandirict hisso isa yiiksok
elektromaqnit sahasi yaradan sargidan ibaratdir.

Ikinci doracali maqnit sahosi yaradilir ki, bu da
gabuledicinin elektromaqnit sahosini dayisorok
gobuledicido EHQ-yaradir. Bu sahanin do doyismosi
komorlords olan korroziya, deformasiya, cat, qirilma,

Cadval 1. MTD tadgqiqatlarinin naticalarinin tasnifati

Tasnifat Nifuzetma %

d9lava geyd

0-5 Yiingiil
5>10% Cuzi
10>15% Orta
15>20% Yiiksok
>20% Intensiv
<0% < nominal daxili radiusdan
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qalinliglarin doyismasino asason bas verir. 108.6 mm), texniki komarin - 339.7 mm (daxili di-
Niimuna olaraq quyu verilmigdir ametri 313.6 mm), texniki komorin — 473.1 mm (dax-
Quyu: Elektromaqnit Defektomer-Qalinliqolgon ili diametri 446.1 mm) defekt vo ya zado yerlorinin

(MTD) BD-A sayli quyuda quyunun texniki toyini moagsadilo yerino yetirilmisdir.

voziyyatinin toyini vo 127.0 mm-in (daxili diametr Quyu: MDT 6l¢ii intervali1 2300.0-2381.5 m

o

~
s
E
—any
o,

I
]
f
]

127.0mmrlik kemarin
hesablanmig qalinkg .

127.0 mm-ik kamarin maksimal

Ingisl 2322.6 m-da olub &% qeyd
olunur,

i
3397 mm—lﬁ Iamfln
hesablanmig qalinkgL

IR B
473.1 mmelik kamarin
hesablanm qainkgL

| 1 I | ]
339.7 mm-lk kamarin
maksimal itglsi 2366.8 m-da
olub 36.1 % qeyd clunyr,

L 8 Bl
473.1 mm-{ik I:imarr ml?nd
- | itgls 2363.9 m-d3 olub 16.4%
" geyd olunur.
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Sakil 2. MTD-quyu cihazindan alinan malumatlarin naticalari
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Cadval 2. MTD cihazinin gostaricilorina gora 339.7 mm kamarin parametrlarinin hesabat cadvali

Kamarin . = Kam?rin Ke?n!arin Kamarin Kamarin

Kamarin asagi Uzunluq nominal minimal - - ) .
ey M) m) Gmio gamig  eermeli | mekems ) Tesni

(mm) gisi (%)

2092.20 2100.50 8.31 13.06 12.34 2097.50 55 B
2101.80 2110.10 8.29 13.06 12.52 2102.20 4.2 A
2111.40 2119.70 8.31 13.06 12.43 2119.70 4.8 A
2121.00 2129.30 8.31 13.06 12.16 2127.30 6.9 B
2178.50 2186.80 8.31 13.06 11.92 2184.80 8.8 B
2188.00 2196.40 8.36 13.06 12.55 2194.70 3.9 A
2284.10 2292.40 8.29 13.06 12.40 2285.10 5.1 B
2293.70 2302.00 8.29 13.06 12.51 2300.00 4.2 A
2303.30 2311.60 8.34 13.06 12.14 2308.30 7.1 B
2322.40 2330.80 8.34 13.06 12.18 2323.50 6.8 B
2332.10 2340.60 8.50 13.06 12.41 2335.70 5.0 A
2341.90 2350.00 8.11 13.06 12.57 2347.40 3.7 A
2351.30 2359.20 7.98 13.06 8.54 2359.20 34.6
2361.20 2369.10 7.86 13.06 8.34 2366.80 36.1
2370.40 2381.00 10.61 13.06 8.54 2380.70 34.6

Quyularin biitovliiytliniin qiymatlondirilmasindo
MTD-cihazimin kompleksinda totbiq olunan cihazlar-
dan biri do MFC (Cox ayaqli kavernometr) cihazidir.
Cihazlar uygun olaraq 24, 40, 56 ayaqdan ibarat olur.
MFC40C-G, 40-Cihaz1 komords vo ya nasos kom-

Multi-Finger cihazi da sokildon goriindiiyii kimi
elektromaqgnit induksiya effektino osaslanan is
prinsipino malikdir. Belo ki, cihaza coroyan verilon
zaman, domir i¢lik boyunca maqnit sahasi yaranir vo
domir igliyin horokoti iso sarg1 boyunca coroyan

Sakil 3. MFC cihaz

pressor borularinda deformasiya, oyilma, ¢at, per-
forasiya, komorlorin korroziyasi soraitini toyin etmok
ticlin istifado olunur. Cihazlar 24, 40, 56 qollardan
ibarat olub asag1 - yuxar1 morkozlosdiricilor vasitosilo
morkozlosdirilir vo quyuya endirilir. Cihazin 6l¢ii di-
apozonu 40 ayaqli MFC cihaz ii¢lin 80mm-245mm
arasinda dayiso bilor.

yaratmis olur.

Niimuna olaraq quyu verilmigdir:

Cox ayaqli kavernometriya cihazi ilo (MFC40)
L - A sayli quyuda quyunun texniki voziyyatinin
toyini 168.3 mm (daxili diametr 150.04 mm) istismar
komarinin defekt vo ya zodo yerlorinin toyini moq-
sadilo yerina yetirilmisdir. Alinan naticolor qrafik
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Tasnifat

Niifuzetma %

Cadval 3. MFC tadqiqatlarinin naticalarinin tasnifati

<10% Yiingiil
10>-25% Ciizi
C 25>-50% Orta
50>-75% Yiiksok
>T75% Intensiv
<0% < nominal daxili radiusdan kig¢ik

Profilometriya malumatianna
gora, daralmalar 16.1-
42.1m., 48.5-88.4m., 94.2-

MFC 40 169.1m, 404.9-473.5m,

darinliklarinda geyd olunur.
mAnImum diametrkar

mivafig olaraq 125.6 mm.,

i A19.7 M., 130,23 e . 12 7.1

5 -—gmi}.!.ﬁu 13

SHi

| BOre, 73.4-88.4m darinlikda bir

yiv gakili deformasiya _qm_
olunur, 85,5 m-da Maks. dia
157.6 n'li'l-'-dh

mz}m-mm mmmau
auﬁﬁtﬂln artim qmdh:m
li'ﬁ.l-'m-diMllu. dia 1 :lﬂél
mme-dir,

n-qp"r..‘-f... ik T

*.b_‘_‘“_‘ 8

Sokil 4. Inrervala uygun daralmalarin tasviri
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Sakil 5. Zada yerinin tayini

Cadval 4. MFC cihazinin gostaricilorina gora 168.3 mm kamarin parametrlaorinin hesabat cadvali

Maksimum LS
Kamerin Kamarin o nifuzetma Maksimum
Kemar Kemar < " Vo minimum . N .
- uzunlugu nominal " darinliyinda nifuzetma Tasnifat
yuxarl (m) asagi (m) . - nifuzetma . 3
() diametri (mm) N kamarin (%)
darinliyi (m) . X
diametri (mm)

-1.30 -0.76 0.53 150.4 -1.11 147.9 0.0 A
-0.63 10.46 11.09 150.4 10.45 158.8 46.7 C
128.87 139.03 10.16 150.4 137.97 153.5 17.1 B
150.22 160.14 9.92 150.4 159.34 155.5 28.3

203.87 214.54 10.67 150.4 206.46 156.0 31.2 C
214.72 225.18 10.46 150.4 215.34 160.1 51 | D
225.38 236.19 10.80 150.4 236.14 154.3 22.0 B
236.40 247.21 10.81 150.4 241.04 158.0 42.7 C
269.67 280.13 10.46 150.4 274.03 153.5 17.6 B
280.40 290.63 10.23 150.4 289.98 155.5 28.7 C
290.80 300.93 10.13 150.4 291.00 155.6 28.9 C
332.47 342.75 10.28 150.4 338.91 153.4 16.7 B
342.98 354.42 11.43 150.4 349.17 182.2 1000  [NER
354.57 365.09 10.51 150.4 361.46 155.1 26.1 C
463.99 473.46 9.46 150.4 464.02 157.6 40.4 C
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tosvirlorin lizorinds geyd olunmusdur.

SNT-cihazi yiiksok hossasliga mailk olub 40 Hz-
60 kHz aras1 tezliklordo olan sas dalgalarinin
geydiyyatini aparir. Cihaz yuxardan vo asagi
hissodon CTL43-tipli markazlosdiricilorlo quyuya
endirilir. Cihazda tezliklorin gobulu va geydiyyati iki
sxem lizro aparilir: asag1 (0-4KHz) vo yiiksok (0-
60kHz) tezlik. SNT cihazinda yiiksok ayird etmo
qabilyyatino malik, spektral sas-kily 6l¢molorini icra
edon temperatur sensoru da vardir. Quyularda olan
problemlorin miikommal tohlil edilmasini tomin
etmok ii¢lin cihaz quyularin biitovliyi vo istismara

Akustik sos-kiiyiin 6l¢iilmasi omoaliyyati qazin,
neftin vo suyun horokoti zamani laylarda, quyuda vo
halgolorda bas veran sas-kiiyiin intensivliyinin geyda
alinmasina asaslanir. Quyu liilesine gaz vo maye
daxilolmalarinin intervallarinin, o ciimlodon dax-
ilolma intervallarmin lift borulari ilo tGst-iista diismasi
hallar1; qoruyucu gaz axinlarinin arxasindaki inter-
vallar; laydan golon maye ndviiniin miioyyon
edilmasi ti¢iin totbiq olunur. Qazin, neftin vo suyun
horokoti zamani sos-kily siirotlorinin qgeydiyyati,
onlarin laylara, quyu liilesina vo halgoalora daxil
edilmasi tayin olunur. Totbiq edilir: gazin vo mayenin

4

Sakil 6. SNT cihazt

noazarat cihazlari ilo birga qosulmani tomin eds bilir.

Karotaj 6l¢malarinin rejimlori:

Olcii rejimi: Dorinlik rejimi/Yuxar1 vo asagi
endirmalor

Zaman rejimi: Zaman

Hybrid mode: Hibrid

Olgmolor endirmodo dorinlik vo temperatur
rejimlorindo aparilir;

quyulara daxil olma intervallarinin, o climlodon lift
borular1 ilo daxilolma intervallarinin {st-listo
diismosi hallarinda; korpus arxasinda qaz axinlarinin
intervalinin toyini tigiin.

Niimuna olaraq quyu verilmigdir:

SNT-cihazi ilo Q-A quyusunda statik vo quyunun
islok  (fontan) rejimlorinds 3250.0-3200.0 m
intervalinda 168 mm (daxili 146mm) vo 73 mm
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(daxili 62 mm) borularda aparilmigdir. Mogsad
3250.0-3200.0 m intervalinda aparilmis perforasiya
islorinin effektivliyinin yoxlanilmasi, qifa giris vo

komorarxasinda horokotlori  miisyyonlosdirmak
olmusdur.

Noatica

Istismar quyularinda texniki  voziyyatin

monitoringi dovri olaraq aparilmalidir. Komorlor
arxasinda horokoti, zodo vo defektlori, komarlorin
biitovliyi, korroziyasi, metal itkisi sobobindon
diametrlorinin  doyisilmosi  miixtolif geofiziki
iisullarla aparilmis tadqiqat islorinin kdmayils hoyata
kecirilir. Yuxarida qeyd olunan tadqiqatlarin
aparilmasi ti¢lin idaromiz torofindon alinmis cihazlar
texniki vo istismar komarlorinin, nasos kompressor
borularinin biitdvliiytinii, zads va defektli oldugunu,
komorarxas1 horokotlorini toyin edir. Bir sira
quyularda alinmig yiiksok noticolor cihazlarin
effektivliyini tosdiq etmisdir.
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Kapomaosica

A.A.Mahmudov, Z.J.Akhundov, Z.A.Umarov, E.O.Ismayilov, K.Sh.Ibadov, M.L.Sarafanova
RESULTS OF RESEARCH WORKS CARRIED OUT BY LATEST WELL LOGGING

EQUIPMENT

Monitoring the technical condition of existing wells should be carried out periodically. This is carried

out with the help of research work carried out by various geophysical methods. The instruments purchased
by our department for field and geophysical work determine the integrity, damage and defects of technical
and operational tubing, annular circulation. Good results obtained on a number of wells confirmed the
effectiveness of these tools.

A.A.Maxmyoos, 3./]xc. Axynoos, 3.A.Ymapoe, 3.0.Hcmaitvinos, K.I11. U6aooe, M.JI. Capaghanosa
PE3YJBTATHI UCCJEJOBAHU C MIPUMEHEHUEM HOBEHIINX CKBAXWHHBIX
MNPUBOPOB

KoHTpOJIb TEXHUYECKOTO COCTOSIHHSI ACHCTBYIOIINX CKBAXHH CIEAYET MPOBOIUTH MEPHOTUIECCKH.
DTO OCYIIECTBISIETCS C IOMOIIBIO HCCIIEOBATEIECKUX PadOT, MPOBOAUMBIX pa3IMYHBIMU reopusnye-
CKUMH METO/IaMH. 3aKyIJICHHbIC HAITUM YIIPABICHUEM JUIS MIPOBEICHHUS IPOMBICIIOBO—TEO(PH3NUECKUX
paboT mprOOPHI ONPEAETIAIOT ETOCTHOCTD, MOBPEXKICHHUS U IE(EKThl TEXHUIECKUX U IKCILTyaTallliOH-
HBIX, HACOCHO-KOMIIPECCOPHBIX TPYO, 3aKOJIOHHBIE IUPKYISAIUH. BICOKHE pe3ynbTaThl, HOTy4YeHHBIC Ha
psijie CKBaXHH, MOATBEPAMIN 3()()EKTHUBHOCTH PUMEHEHUS 3TUX TPUOOPOB.
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ABSERON YARIMADASININ NEFT-QAZ iSTEHSALI SAHOLORINDO
RADIOAKTIV RADON QAZININ PAYLANMASININ TOHLILi

C.S.9liyev, R.C.Bagwrl

Elm va Tahsil Nazirlivi, Geologiva va Geofizika Institutu

Agar sozlar: radon, tabii radioaktivlik, inzibati va sanaye binalari, radonun qatiligi, radonun paylanmagi

Ciris

Umumdiinya Sohiyya Toskilatinin molumatina
goro, radon on kanserogen vo radioaktiv qazlardan
biridir [Radon and health, 2014]. Beynolxalq Radi-
asiya Tohliikesizliyi Komitosinin molumatlarina
uygun olaraq, tobii monbalordon ayrilan radiasiyanin
50-75%-1 radonla slagadardir. Hava ilo udulan rado-
nun asas hissasi ag ciyardo ¢okoarak, siqaretcokmodon
sonra ikinci yerdo gorarlasaraq, ag ciyor xor¢onginin
yaranmasina sobab olur [Darby et al., 2001]. Belo-
likla, ohalinin radon tohliikosindon mudafiasi bu
giinlin on aktual problemlorindon biridir.

Radonun monboyi ilk novbodo torkibindo
miioyyon miqdarda uran olan siixurlardir

namind” layihosini hoyata kecirib. Bu vo sonra
aparilan todqiqatlarin naticolori bir sira nasrlordo dorc
olunmusdur [Anues Y.C. u ap., 2012; Aliyev Ch.S.
et all 2012; Veliyeva E.F. et all, 2012].

Alinan naticaler riyazi iisullarla emal olunandan
sonra miioyyan edilmisdir ki, radon gazinin aktivliyi
fonunun Ust astanasi toxminon 90 Bk/m? toskil edirdi
(sakil 1). Bununla slagodar biz apardigimiz todqiqat-
lar zamani1 binalarda radonun hocmi aktivliyi 100
Bk/m3-dan ¢ox oldugu halda onu anomal qabul
edirik. Hal-hazirda Azorbaycan {i¢iin radon kon-
sentrasiyasinin icazo verilon tohliikoli haddi 200
Bk/m? gqobul olunub.

vo o yer sothindon hor yerdo yayilir.
Torpaqdaki havada olan radon yasayis
binalarina radonun osas todariik¢iistidiir.
Radon suda ¢ox yaxs1 hall olur. Beynalxalq
Xor¢ong  Arasdirmalart  Agentliyinin
mutoxassislori hesab edirlor ki, radonun
iimumi torkibinin 20%-o gadari sudan bi-
nalara daxil olur vo radonun hocmli ak-
tivliyi, bir qayda olaraq, otagin
havalandirilmasi ilo azalir [Toxicological
profile, 2012].

Radon problemi miixtalif 6lkalords, o
climlodon ekoloji vaziyyatin olverisli
hesab edildiyi 6lkolordo ¢oxdan Oyronilir.
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Binalarda radon konsentrasiyasinin moni-
torinqi indi bir ¢ox O6lkolordo ohalinin
miihafizasinin optimallagdirilmasinda ilk
addim kimi gobul olunur [Handbook, 2009].
Azorbaycan orazisindo yasayis evlori vo sonaye
binalarinda radon konsentrasiyasinin 6l¢iilmasi iglori
ilk dofo 2010-2011-ci illorde aparilmisdir. AMEA
Geologiya vo Geofizika Institutu Isve¢ronin Milli
Elm Fondunun (SNSF) dostayi ilo, Isve¢ra metodo-
logiyas1 vo tocriibasindon istifado etmoklo, “Azor-
baycan {i¢iin radon kadastrinin yaradilmasi, radonun
diagnostikast vo onun problemlorinin azalmasi

qrafiki
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Sakil 1. Binalarda radonun qatiliginin tokrar olunmasinin

Azorbaycanda ovvollor aparilmis radiometrik
todqiqatlarin naticolori gostormisdir ki, Azorbaycan
orazisinin tabii radiasiya fonu Yerin siixurlart vo
torpagi tigiin xarakterik olan orta hadlor daxilindodir
va tagriban 60-80 nZv/saat togkil edir. Eyni zamanda
todqiq olunan orazido tobii radiasiya saholorinin
xiisusiyyatlori ilo geoloji strukturlar arasinda olagolor
toyin olunmusdur [Anues, A66acosa, 2006].
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Metodik aspektlaor va alinan naticalor

Azorbaycan orazisindo yasay1s, ictimai vo sonaye
binalarinda radon qazinin hacmi aktivliyi dyronilon
zaman bu todqiqatlar homginin Abseron yarimada-
sindaki bir sira neft-qaz ¢ixarma idarolorin arazisindo
yerlogon binalardada aparilmisdir.

Burada radonun hocmi aktivliyi Isvecin “Lan-
dauer Nordic” firmasinin “Radtrak 2” trek radon
detektorlarinin kdmayi ils 6l¢iilmiisdiir.

“Radtrak 2” radon qatiliginin monitoringi zama-
n1 uzunmiiddatli 6l¢malar ti¢iin istifado oluna bilon
alfa trek detektorudur. Detektorun genis diapazonu
radon konsentrasiyasi saviyyalarini 15-25000 Bg/m?
arasinda 6lgmayo imkan verir. Detektor radonun dif-
fuziya yolu ilo ke¢gmosini tomin edon xiisusi antistatik
plastikdon hazirlanmis konteynerin igorisindo
yerloson plyonka elementindon (C;;H,O4N, ionomer
polietilen) ibaratdir. Bu detektorlarin 6l¢gmo xotasi
togribon 1% toskil edir.

Radonun hocmi aktivliyinin yiiksok qiymatle-
rinin xarakterini vo onlarin arazinin geoloji qurulusu

trasiyalarda belo doqiqliklo geydo alinir. Radiometr
diffuziya rejimindo isloyir, bu da toronun 6lgmo
naticolorine miimkiin tosirini aradan qaldirir.
Yarimkecirici detektoru vo yiiksok gorginlikli elek-
trodu olan 6l¢gmo kameras: havanin riitubatindoki
dalgalanmalara qars1 immunitetlidir.

Binalarda ovvollar aparilmis radon 6lgmolorinin
tocriibasini nozars alaraq, biz yuxarida adi ¢okilon ci-
hazlarla aparilan 6lgmolorin iimumi 6lgmo xotasini
5% qiymatlondiririk.

Torpagda  ekspozisiya  doza  doracosi
MKCAT1125 dozimetr radiometrlo 6l¢tilmiisdiir.

Aparilan todqiqatlar naticosindo miioyyan olun-
musdur ki, Abseronneft Neft-qaz Cixarma Idarasinin
orazisindo yerloson binalarda radonun hocmi aktivliyi
21-105 Bk/m? arasinda, binalarda va otraf torpaqda
ekspozisiya doza dorocosi iso 40-130 nZv/saat
arasinda doyisir. Miivafiq olaraq Balaxanineft NQCI-
do 20-120 Bk/m? vo 40-140 nZv/saat, Bibiheybot
NQCI-do 24-95 Bk/m® vo 45-120 nZv/saat, Tagryev
adina NQCi-ds 21-140 Bk/m? va 40-165 nZv/saat

arasinda doyisir (cadval 1).
Cadval 1

Abseron yarimadasindaki bir sira neft-qaz ¢ixarma idaralarinin arazisinds yerlaogon
binalarda radon qazinin hacmi aktivliyi va gamma-fonu

Ne NQCI Radon, Bk/m® EDG, nZv/saat
1 Abseronneft 21-105 40-130
2 Balaxanineft 20-120 40-140
3 Bibiheybot 24-95 45-120
4 Tagiyev adina 21-140 40-165

EDG - ekspozisiya dozasiin giicii

ilo olagosini miioyyon etmok moagsadilo binalarin
daxilinds radonun qatiliginin olave dlgmolori
apartlmisdir.  Olgmolor Almaniyanin ~ “Sarad”
sirkatinin “RadonScoutPlus” radon radiometrindon
istifado etmoklo aparilib.

Radon radiometri “RadonScoutPlus” binalarda
radonun hocmi aktivliyinin (konsentrasiyasinin)
uzunmiiddotli monitoringi tigiin istifado olunur.
Digor passiv radon radiometrlori ilo miigayisodo
“RadonScoutPlus” radon radiometri yiiksok hossas-
liga malikdir, ona goro do daxili havada radonun
torkibindoki hor hansi doyisikliklor asagi konsen-

Sakil 2 va 3-do dord neft-qaz ¢ixarma idaro-
lorinin orazisinds yerloson binalarda radon qazinin
hocmi aktivliyinin paylanmasi xoritolori gostoril-
misdir.

Todqiqat noticolori gostorir ki, yuxarida adi
¢okilon neft-qaz ¢ixarma idarslorinin orazisindo
yerlogon binalarda radon qazinin konsentrasiyasi
normadadir vo insanlarin sohhoting zoror gostormir.
Lakin buna baxmayaraq, is¢i otaglarin havalandiril-
masi1, homcinin, NQCi-lorin inzibati vo istehsalat
binalarinda vaxtasir1 radon qazinin gatiliginin mon-
itoringinin kegirilmasi tovsiys olunur.
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ANALYSIS OF THE DISTRIBUTION OF RADON GAS IN OIL AND GAS PRODUCTION
AREAS OF THE ABSHERON PENINSULA

ABSTRACT

The paper discusses the results of radiometric investigation conducted for determination of volumetric
activity (concentration) of radioactive radon gas in the production buildings of a number of oil and gas
production departments of the Absheron Peninsula (Absheron, Balakhani, Bibiheybat and Tagiev Oil and
Gas Production Divisions). The obtained results show that the level of radon concentration in the premises
is within the normal range and does not threaten personnel health.

Y.C.Anues, P./[>ic. bazupnu
AHAJIN3 PACITPEJEJIEHUS PAJIMOAKTUBHOI'O I'A3A PAJIOHA HA HE®TEI'A3O/1OBbI-
BAIOLIUX IVIOINAJAX ABIITEPOHCKOTI'O ITOJIYOCTPOBA

AHHOTALIUS

B crarbe ocBematoTcs pe3ynbTaThl painOMETPUYECKUX padoT MO ONpeeIeHUu0 00beMHON aKTHBHOCTH
(KOHLIEHTpAIMK) PaJUOAKTUBHOTO Ta3a paJIoHa B POM3BOACTBEHHBIX 3aHUAX psijia HeTera3oa00bIBato-
IIMX yTpaBieHuid AnmepoHckoro noiayocrposa (Abmeponckoe HITY, banaxanckoe HI'J1Y, bubusii6ar-
ckoe HIIY u HI'ZTY um. Taruesa). [lonmyueHHble pe3yabTaThl OKA3bIBAIOT, YTO YPOBEHb KOHIIEHTPALIUH
paZioHa B IOMELIEHUAX HAXOAUTCS B IPEJEIaX HOPMbI U HE YTPOXKAET 3J0POBBIO IIEPCOHAIIA.
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YBEJINMYEHUE MAT'HUTHbBIX ITIAPAMETPOB B
HEOTEHACBIIEHHBIX ITOYBAX U OTJIOZKEHUAX

3.A.Hoepysoes, T./].I'apaesa, A.A.bazupoea

Uncemumym eonocuu u I'eopuzuxu Munucmepcmea Hayxu u Obpazosanus

Knroueswie cnosa: nempomacHummbsle napamempaol, H€d)m€HClelW€HHbl€ OMJIOJHCEHUA, Hequ}ZHOB Mme-

cmopoaicoenue “Ocmpos [lupanraxu”

Beeoenue

B mocnennee BpeMs MosiBIsieTCsS Bce OOJbIIE
CBEJICHUH O TOM, YTO 3aJie’Ku HEYTH U ra3a MOTYT
OBITH OOHAPY’KEHBI C UCTIOIB30BAaHIEM MHUKpOMAr-
HUTHBIX METOJIOB [2]. DTH METO/IbI COYETAIOT B cebe
KAaK MAarHUTHYIO ChEMKY C BBICOKHUM pa3pelEHUEM,
TaK W JIeTaJbHbIE UCCIEIOBAHUS MarHeTU3Ma rop-
HBIX TIOPOJ]. DTH UCCIIEIOBaHUS HAIlEICHBI Ha OOHa-
pyKEHUE U3MEHEHU MAarHUTHBIX U KeJIe30Coaep-
YKaIIMX MUHEPAJIOB B OPOAAX, 3aTPOHYTHIX YIJIEBO-
JIOPOJIHBIM ITPOCAUYNBAHUEM.

HccnenoBanus y4eHbIX 3aHUMAIOIIUXCS TIpoOIie-
MOM TIOSIBJICHUSI aHOMallb-
HOTO MarHMTHOTO CHTHasa

B kauecTBe 00bekTa McciaenoBaHUS ObLIa BbI-
OpaHa 1UI0IIa (b HE(PTAHOTO MECTOPOXKJIEHUS OCT-
posa IIupamnaxu. Octpos [Iupannaxu pacnonaraer-
Cs1 HA BOCTOYHOM CTOPOHE OT AIIIEPOHCKOIO MOIy-
OCTpOBa Ha paccTosiHUU 0K0s10 50 KM 0T ropoza baky
(puc.1). Hedrsinoe mectopoxieHne octposa I upain-
Jaxu dKCIUTyaTupyeTcs yxe Oonee cta jet. U cero-
THs ellle MPOU3BOAUTCSA A00bIYa CHIpOH HE(PTH C
9TOrO CTapeNIEr0 MECTOPOKICHHUS.

OO0pa31pl U1 MAarHUTHBIX UCCIIEI0BAaHUM OBLIH
otoOpaHbl ¢ ITyOuHbI 0,5 M OT MOBEPXHOCTH ILIO-
maau u3 10 Toyek orbopa (puc.2). [lnsa nomyueHus

HaJl W3BECTHBIMH MECTO-
POXIEHUSIMU BCIIEICTBUE
BIIUSIHUSL  YIJIEBOJOPO/IOB
Ha BMEIIAIOIINE OCag0d-
HbI€ TOPOJbl NPUBEIU K
BBIBOJIY O, UTO HOBOOOpa-
30BaHHBIA  ayTUICHHBIN
MarHeTHT SIBJISETCS PUYH-
HOI TakOM MarHUTHOM aHO-
manuu [1]. OGpazoBaHue
BTOPUYHOTO MEJIKO3EpHHU-
CTOTO MarHeTUTa MPOUCXO-
JUT B pe3yJabTaTe OKUCIIH-
TEJIbHO-BOCCTAHOBUTEIb-
HOU PEAaKLHUH BbI3bIBAEMOM
YIJIEBOJIOPOAHBIM IIpOcCa-

Ayl

YyuBaHUEM (MUTpalUeil)
HaJ He(Te-Ta30BBIM Me-
CTOPOXKICHUEM.

Mamepuansl u memoowt

Iloneswie usmepenusn u omoop oopasyoe. Hamn
ObLTa IPOBE/ICHA TOIBITKA UCCIIEJOBAHNS MarHuT-
HBIX MapaMeTPOB B OTIOXKEHUSAX HACHIILEHHBIX
HE(THIO C LIENIbIO BBIBICHUS BIUSHUS YIIIEBOJIOPO-
JIOB HA MarHUTHBIE XapaKTEPUCTUKH TTOPOI.
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Pucynox 1. Pacnonoscenue ocmpoea HupaJmaxu OMHOCUMETIbHO
Anmeponcmzo noinyocmposea

MEepBUYHON MHPOpPMALIUU B KAXKJ0H TOUKe 0TOOpa
00pa31oB OblIa U3MEepeHa MarHUTHAsE BOCIIPUUMYH-
BOCTH in situ. Taxxke ObUIM MPOBEACHBI U3MEPEHHUS
MarHUTHOM BOCHPHUUMYHMBOCTH in situ Ha ydacTKe
JIroO6eHu TII01a b, KOTOpasi He OJBEPTrHYTa yTiie-
BostoponHomy BiusHuio [3]. C miomaau robenau
TaKxke ObUIM OTOOpaHbl 00pa3Ilbl sl MPOBEACHUS
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MarHUTHBIX HCCIIEJIOBaHUI B 1a00paTopuu MHCTU-
TyTa.

Jlabopamopnsie maznummnbsie uccie006anus

Janee otoOpanHbie 00pa3ibl ObUIH B3STHI JJIS
MIPOBEICHUS Ta00PATOPHBIX MAarHUTOMETPUUECKUX
nu3MepeHuid. B 1abopaTopHbIX YCIOBUIX ObUIH U3Me-
pEHBI TaKMEe MAaTHUTHBIE TApaMETPhI KaK: €CTECTBEH-
Hasi ocTaroyHass HaMmarHudeHHOcTb NRM (In),
HayajibHas MarHUTHas BOCIIPUUMYMBOCTH ¥,,, OCTa-
TOYHasi HaMarHudeHHocTh HackimeHus: SIRM (Irs),
MOJHOM TEPMOOCTATOYHON HaMarHn4eHHOoCTH TRM
(Irt), maeanpHash ocCTaTOYHAs HAMArHMYEHHOCTH
ARM.

pOAaM HaCHIIEHHBIX HE(PTHIO.

B pesynbrare TepMOMAarHUTHOTO aHAIN3a OBLIH
OIPE/IEIIEHbl OCHOBHbBIE HOCUTEIN HAMarHUYEHHO-
CTHU uccaenyeMbix oniokenuit. Ha octpose Iupai-
Jaxyd 3TO MarHeTuT, a Ha ydacTke J{ro0eHau 3To
rematurt (puc.2). CtyneH4aroe u30TepMUYECKOE Ha-
MarHMYMBaHUE 0O0pa3lloB B MOCTOSHHOM TIOJI€
BIioTh 10 1000 MTn nokasano (puc.3), aro 0Opasibl
¢ wiomaau [Tupannaxu npuodpeTaroT HaMarHM4YeH-
HOCTb HacChIILIEHUs IIPY HaMarHUYMBAIOLIEM I10JIE
200 mTmn, yto xapakTepHo g MarHeTtuTa. s o0-
pasioB xke ¢ miomany robenan HaMarHnYeHHOCTh
HACBIIIEHUS JOCTUTaeTCs TP HaMarHU4MBaOLIEM

nose 1000 mTi u Oosee, 9TO CO-

In I

Mupannaxu

OTBETCTBYET HACBIIIAIOLIEMY Ha-
MarHMYMBAIOLIEMY TIOJII0 T'eMa-
THUTA.
Owobengn
Buieoon
B pesynbrare npoBeneHHBIX
MarHUTHBIX MCCJIEIOBAaHUN Ha
He(TAHOM MecTopoxaeHuu [1u-
paiyaxu ObLJIO BBISIBICHO BIIHSA-

°C

HUE YIJIIEBOJAOPOJOB Ha U3Me-

w w0
r HCHHUC MArHUTHBIX IapaMCTpPOB

Pucynok 2. Kpuevle mepmMomazHUmMno20 pasmazHuduéanus oopas-

yoe u3 naowaoen Ilupannaxu u /[to6enou

N3mepenust oCcTaro4yHONM HaMarHMYEHHOCTHU
MIPOBOJIUIIUCH TP MTOMOIIH BBICOKOTOYHOTO TIPHU-
6opa JR-6 (Agico, Uexus). Jlnanazon nusMepeHus
atoro npubopa 6onee 11 crymeneii (10°-10* A/m).
J11s co3nanusi TepMOOCTATOYHON HAMarHUYeHHO-
ctu TRM (Irt) Obuia MCHoONBb30BaHA TEPMOIECYD
MMTD 24 (Aurnust) - TOTHOCTHIO aBTOMATU3UPO-
BaHHAsI C BBHICOKOTOYHBIM KOHTPOJIEM TeMmIlepa-
typel. Jns co3manus  SIRM  (Irs), Obin
ucnonp3oBan npudbop PAM1 HamarHuuuBareib
(Agico, Yexwust). []nst co3nanus naeansHOM Hamar-
HuueHHocTr ARM Ob11 ucnosnb3oBan npudop LDAS
(Agico, Uexus).

beutn mpoaHanu3upoBaHbl KPUBbIE U3MEHEHUS
rapaMeTpoB HACKIIIEHNUs Irs Ipu pa3MarHUYUBAaHUU
MepEMEHHBIM MarHUTHBIM TOJEM, KPUBBIE TEPMO-
MarHuTHOro a”anusa Irt (to), KpuBbIE HOPMAJIBHOTO
HamaranuuBanus Ir (He). Takke ObLTM BBIUYMCIICHBI
oTHocuTeabHbIe Beaudunsl In/Irs, Irs/Irso, Irt/In, xo-
TOpBIE MOTYT TIO3BOJIUTH CYAUThH O TTapaMeTpax (Uiu
WX OTHOIIEHUSX ), HanOOoJiee YyBCTBUTENIBHBIX K IO~

MOPO/I HACBINIEHHBIX HEDTHIO.
HecMmotps Ha TO, 4TO B 3TOM HC-

= 1.0 S ———— s
Eaal L.~
=08
06 ——— MMupannaxw
' - — = Owbenan
0.44
0.2
0.0 T - 1 T , MarputHoe none, MmTn
0 200 400 600 800 100

Pucynok 3. Kpusvie uzomepmuueckozo cmynenua-
MO20 HAMAZHUYUBAHUA 00 HACLIUWEHUS 00Pa308 U3
naowaodei Ilupannaxu u /[o6enou.

CJIeIOBaHUH OBLIO M3MEPEHO JIHIIL HEOOIBIIOe KO-
andectBo 00pasnos (10), Obuta oOHaApYyKeHa MoJIo-
KUTENbHAsT KOPPETSAIUs MEXTy MATHUTHBIMU TIapa-
MeTpaMu () ¥ BIUSIHUEM COZIEpKaHUs YTIIEBOAOPO-
JIOB.
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Z.A.Novruzov, T.D.Qarayeva, A.A.Bagirova
NEFTLO DOYMUS TORPAQ VO COKUNTULORIN MAQNIT PARAMETRLORININ
ARTMASI

XULASO

Karbohidrogenlorin magnit parametrlorinin doyismasing tasirini miioyyan etmok iigiin, Pirallah1 adas1
neft yataginda 10 néqtodon “in situ” maqnit hossashigi 6l¢iilmiisdiir. Geologiya vo Geofizika Institutunda
laboratoriya maqnit todqigatlart aparmagq {igiin eyni 10 ndqtodon toxminon 0,5 m dorinlikdon niimunalor
gotiiriilmiisdiir. Eyni sokilds ekoloji cohatdon tomiz Diibondi arazi sahasindon “in situ” maqnit hassasligi
da olciiliib vo maqnit tadqiqatlar1 tigiin niimunalar toplanib alinan tedgiqat naticolorini miigayise etmok
iclin laboratoriyaya gotiriilmiisdiir. Pirallah1 neft yatagi vo ekoloji cohotdon tomiz Diibondi sahasi
orazilorindon ¢okiintiilorin magnit todqiqatlar: naticasinds karbohidrogens moruz qalan ¢okiintiilords
miqdarinin shomiyyatli deracads artmasi miioyyon edilmisdir.

Z.A.Novruzov, T.D.Garaeva, A.A.Bagirova
INCREASE OF MAGNETIC PARAMETERS IN OIL-SATURATED SOILS AND SEDIMENTS

ABSTRACT

In order to identify the influence of hydrocarbons on changes in magnetic parameters, magnetic sus-
ceptibility was measured in situ at 10 points in the Pirallahi Island oil field. From the same 10 points,
samples were taken from depths of about 0.5 m for laboratory magnetic studies at the Institute of Geology
and Geophysics. Magnetic susceptibilitis were also measured in situ and samples were taken for laboratory
magnetic studies from an ecologically clean site from the Dubendi area in order to compare the results of
the study. As a result of magnetic studies of sediments from the Pirallahi oil field and from an ecologically
clean Dubendi area, a significant increase in the value of y in sediments affected by hydrocarbon influence
was found.
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GONCO NQR-NIN NAFTALAN SAHOSINDO APARILMIS UCOLCULU (3D)
SEYSMIK KOSFIYYAT ISLORINININ MOLUMATLARINA GORO
SAHONIN STRATIQRAFIiYA VO LITOLOGIYASININ OYRONILMOSI

N.H.Mehdiyeva
GGI, “Kosfiyyatgeofizika” IB

Is sahosi Kicik Qafqaz dagotoyi zonasinda,
Goranboy bdlgosindo, Goran domiryolu stansiya-
sindan conubda yerlosir. Conub-sorqdo Tortor kanals,
Incigay, gorb, simal-qorbdo Gorangay ¢aylar1 axir.
Simal torofdo Baki-Tbilisi domir vo sose yollari
kecir. Saho doro vo topaliklorlo miirokkoblosmis
diizonlikdon ibaratdir.

Sahanin conub vo conub-gorbinds Kigik Qafqaz
daglarinin otoyindo relyef 350-482 m-o qodor
yiiksolir. Iqlimi quraq kecir. Illik yagimt1 200-300
mm, dagotoyi saholordo 400 mm-dir. Havanin orta
illik temperaturu 12-13° C-dir. Suvarma soboko-
lorinin genis yayilmasiyla slagodar yay faslinds ¢ay-
lar quruyur. Yer sothino yaxin (2-5 m) torpaq sulari
rayonun su ehtiyatini tamamlayir.

Is sahosi inzibati cohotdon osason Goranboy
rayonunun vo Naftalan sohorinin orazisindo

yerlosir (sakil 1).

Zaman kubunun dorinlik kubuna ¢evrilmosi
prosesindo Simali Naftalan-2M quyusunda aparilmis
SK-SSP islorinin naticasina, RMS siiratine, zaman
seysmik horizontlara vo quyularin stratiqrafik sor-
hadloarinin dorinliklorina asason hesablanmis siirat
modelindon istifads edilmisdir.

Zaman kubuna goro Naftalan-Simali Naftalan
sahasindo mogsadli seysmik horizontlarin izlonmasi
osason etibarlidir. Lakin sahonin miirokkob geoloji
qurulusa malik olmasi, xiisuson sahodo miixtalif
amplitudali ¢oxsayli qirilmalarin olmasi mogsadli
seysmik horizontlarin korrelyasiyasinda bazi ¢atinlik
yaratmisdir. Bozon korrelyasiya birmonali deyil. Bu
sobabdon seysmik horizontlarin korrelyasiyasi zama-
n1 miixtolif variantlar analiz edilmoklo miiqayiso
edilib daha dogru modelin se¢ilmosing ¢alisiimisdir.
Sahonin markozindon
baglayaraq, conuba

m lpbsrywiey ™allnlain-bamamuls Mafakin M wabor

| | Foargimi kllarin i salsalsmgg

dogru seysmik
yazinin pislosmasi bu
zonalarda Orta Eosen
vo osason Maykopun
VI horizontuna uygun
golon seysmik hori-
zontlarin bir qgodor
sorti izlonmosino so-
bab olmusdur. Burada
bozi hallarda hori-
zontlarin izlonilmo-
sindo quyu molumat-
lar1 dayaq rolunu oy-
namisdir. Ust Tobasi-
ro aid seysmik hori-
zont 180 imumiyyatlo,
biitiin saho boyu in-
amla izlonilir (sakil
2).

Naftalan  saho-
sinin gorbindo merid-

Sakil 1. Is sahasinin icmal sxemi

ionala yaxin istiqa-
motdo boyiik ampli-
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Sakil 2. 360 sayli enina xatt iizra dinamik darinlik kasilisi

tudal1 qirilma izlenilir. Bu qirilma zonas1 sahoni sorq
vo gorb qanadlarina ayirir (sakil 3). Bu qirilma
otrafinda seysmik yazinin izlonilmasi bir qodor
zoifloyir. Sorq ganadinda sinfaz dalga cobhalorinin
varligr vo dorin qazima quyularinin moalumatlar
seysmik horizontlarin stratiqrafik monsubiyyatini
doqiq tayin etmoya imkan vermisdir. Qarb ganadinda
iso  seysmik dalgalarin korrelyasiyas1 dalga
monzarasinin  sorq qanadi ilo eynilosdirilmasi
noticosindo vo eyni zamanda ke¢mis illorin 2D
molumatlarindan istifado etmoklo aparilmisdir
(sakil 4). Bu atribut analizi vasitasilo strukturun
elementloari, qirilmalar, qirilmalarin konarlari (tasirin
azaldig1 hissa), bloklarin movecudlugu va s. toyin
olunur.

Kosilisin Ust Tobagir-Paleogen araliginda seys-
mik materiallarda asason inamli vo aydin dalga
manzarasi miisahide olunur. Bu hissade seysmik hor-
izontlar dinamik ifadsli olub, sinfaz dalga cabhalori
daha davamlidir. Lakin, sahonin bazi hissalorindo,
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xiisuson morkozi vo conub-qarb hissasindo seysmik
materialin zoiflomasi miisahido olunur. Maykop
cokiintiilori iso zoif dalga monzarasi ilo xarakterizo
olunur. Hotta bazi yerlorde seysmik yazi xaotik so-
kildadir.

Zaman vo dorinlik kubunun geoloji doyorlon-
dirilmasi naticasinds {i¢ seysmik horizont secilmis
vo onlarin stratiqrafik monsubiyyati quyu molu-
matlar1 osasinda miioyyanlosdirilmisdir (sakil 5).
Seysmik horizontun stratiqrafik baglanmas1 zamani
Simali Naftalan-2M vo Godokboz-3M quyulart 3D
zaman kubu vo 2D seysmik profillori asas gotiiriil-
miusdiir.

Ust Tobasir ¢okiintiilorinin sothini oks etdiron
seysmik horizont dinamik ifadsli vo davamli sinfaz
dalga cobhasi ils sociyyalonir. SH Simali Naftalan-
2M quyusunda Ust Tobasirin serhaddindon 60-70 ms
yuxaridan, GOdokboz-3M quyusunda iso diiz
tizorindon, yuxaridan kegir.

Orta Eosen ¢okiintiilorini oks etdiran seysmik
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48, vo s. quyular osas gotiiriilmiisdiir. Naf-

talan-33, 39, 40, vo s. quyularda SH ilo
quyularin stratiqrafik dorinliklori arasindaki
forq 100 ms vo daha ¢oxdur.

Atribut analiz. RMS/Sweetness atribu-
tuna goro hesablanmis amplitudalarin orta
vo yluksok giymaotlori orta Eosen - iist Toba-
sirin karbonatli ¢okiintiilorindo miisahids ol-
unur. RMS/Sweetness atributuna goroa he-
sablanmis amplitudalarin on yiiksok qiy-
moatlori is9 strukturun tag vo tagotrafi his-
sasindo miisahids olunur.

Struktur qurmalarin, sahonin paleo-
cografi goratinin, dalgalarin dinamik para-
metrlorinin birgo tohliline gors, homginin
sahodo vo otraf saholordo qazilmis quyu
molumatlar1 da nozors alinaraq, iist sakil 5-
ds 3D zaman kubundan hesablanmis Sweet-
ness vo RMS atribut kublarma goro
amplitudanin maksimum qiymatino uygun
olan lokal obyektlords layiho quyularinin
3D goriiniisti ixtiyari Z=1920 xotti iizro
verilmigdir. Beloaliklo, yerino yetirilmis
todqiqat asasinda asagidaki noticolor alin-
misdir:

Belolikloa, 3D kubu iizra seysmik dalga
sahosinin dinamik parametrlori osasinda
(amplituda, tezlik) seysmik atributlar
hesablanmis, miivafiq sothlor lizro (st
Tobasir, orta Eosen) atribut (RMS/Sweet-

Sakil 3. Ust Tobasirin sathina uygun galon SH iizra struktur

Xorita

horizont zaif dinamik ifadsli vo davamli olmayan
sinfaz dal@a cobhasi ilo saciyyalonir. SH Naftalan-
46, 58 sayli quyularda Orta Eosenin sathino uygun
golir. Godakboz-3M quyusunda Orta Eosenin sot-
hindon 50 ms, Simali Naftalan-2M quyusunda 75 ms,
Naftalan-56 quyusunda 150 ms, Gédokboz-2 quyu-
sunda 50 ms yuxaridan kegir.

Maykop ¢okiintiilorinin asagilarini oks etdiron
seysmik horizontu toqribon Maykopun VI horizon-
tuna uygun golir. Kasilisin bu hissasino aid olan
seysmik yazilarin keyfiyyati daha asagi oldugundan,
bu seysmik horizontun izlonilmasi bazon quyu molu-
matlarindan istifade edilmaklo, bazaon iso ayri-ayri
stratigrafik vahidloerin qalinliglar1 nezara alinmagqla
sorti aparilmigdir.

SH-1n stratigrafiyasi iiclin Naftalan-35, 45, 47,

ness) xaritolori qurulmusdur. Hesablanmis
RMS/Sweetness atribut xaritoloring asasan,
iist Taobasir ¢Okiintiilorina goro
amplitudalarin yiiksok qiymotlori sahonin tag vo
tagyani hissolorindo, ¢atlarin otrafinda lokal olaraq
izlonilir. Orta Eosen horizontuna goro alinan
amplitudalarin maksimum qiymatlori sahonin
tagyani hissasindo, ayri-ayr1 lokal obyektlor kimi
geyd olunmusdur.

Ant tracking vo Chaos atributlari 3D kubunda
dalga monzorasindoki doyisikliklor, anomaliyalarin
moveudlugu, catliliq, timumiyyatlo, dizyunktiv
dislokasiyalarin movcudlugu haqqinda digoar atribut-
lara goro daha doqiq molumat verir (sakil 6). So-
kildon goriindiiyti kimi, digor hesablanmis atribut-
larin naticalorinds miisahids olunan biitiin qirilmalar
Ant tracking vo Chaos atributlari kasiliglorinds do 6z
tosdiqini tapmugdir.
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Sakil.5. 3D zaman kubundan hesablanmis Sweetness/RMS atributundan fraqgment
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Sakil 6. 3D zaman kubu iizra hesablanmis Chaos va Ant Tracking atributlar

Noatico

Ust Tabasir karbonatli vo vulkanogen siixurlar-
dan toskil olunmusdur. Paleosen c¢okiintiilori gil,
mergel vo qumdasilardan ibarotdir. Alt Eosen
cOkiintiilori aralarinda qumdasi, tuflu qumdasilar,
gravelit, zoif karbonatli mergel vo argillit tobagolori
olan gillarls tomsil olunub. Orta Eosen ¢okiintiilori
yliksak xiisusi elektrik miigavimati ilo saciyyalaonir.
Yuxart hissalori zoif karbonatl gillorin vo xirdadonali
qum araqatlarinin ndvbalogmasilo tomsil olunub. Ust
Eosen nisbaton asagi xiisusi miigavimatlo saciyyo-
lonir. Mergelli-karbonath gillorin vo gilli alevritlorin
ndvbalagmasi ila tamsil olunub. Oligosen-Alt Miosen
(Maykop) asas etibarils gillor, qumlu giller, qumdas1
va qismoan do mergellorin tez-tez ndvbologmosindon
ibaratdir. Orta Miosen ¢okiintiilori sahado yuyul-
musdur. Ust Miosen (Sarmat) gillordon, qum vo
qumdast1 tabagolorindon, gismon do mergel vo ohong-
dasilardan ibarotdir. Ust Pliosen-Agcagil ¢okiintiilori
gil, qum tabagalori, qumdas: vo konqlomeratlardan
toskil olunmusdur. Doérdiincti dovr gillor, gilli-qumlu
va sart qirintili ¢okiintiilordon ibaratdir.
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N.H.Mehdiyeva
STUDY OF STRATIGRAPHY AND LITHOLOGY OF NAFTALAN DISTRICT OF GANJA OIL
AND GAS REGION AS A RESULT OF 3D SEISMIC SURVEY

ABSTRACT

Based on the reprocessing and interpretation of the conducted 3D seismic data in the Naftalan-North
Naftalan field, the geological structure of the Mesocenezoic sediments were re-specified, the collection
characteristics of the layers have been found out and the area of hydrocarbon distribution has been pre-
dicted. In the west of the Naftalan field, is observed a large-amplitude fault in the meridional direction.
This fault zone divides the area into eastern and western wings. The presence of synphase wave fronts in
the eastern wing and the data of deep drilling wells allowed to accurately determine the stratigraphic af-
filiation of the seismic horizons. As a result of the analysis of the data of three-dimensional (3D) seismic
works, a three-dimensional model of the area was created, with structural maps of the seismic horizons
reflecting the surface of the Upper Cretaceous, the Middle Eocene, and the lower part of Maykop. Naftalan
and North Naftalan structures have been determined to be a single anticline complicated by large-scale,
extensional faults. At the same time, based on 3D seismic data, various seismic calculations were per-
formed according to the dynamic parameters of the seismic wave field, the change of the lithological
properties of individual sedimentary complexes along the cross-section, and the distribution area of oil-
gas presence were predicted.

H.X.Mexmuesa

PE3VJIBTATBI HN3YUYEHUA JHUTOJOI'MM U CTPATUTPA®HMU HA OCHOBE 3D
CEVICMOPA3BEJIOYHBIX PABOT, IMPOBEJEHHBIX HA IIJIOIMIAJIA HA®TAJIAH
I''THIKUHCKOI'O HI'P

AHHOTAIIUA

Ha ocHoBe nepeoOpaboTKy U MHTEpIpETAlMK MPOBEICHHBIX CeicMOpa3BeJOYHbIX JaHHBIX 3D Ha
Hadranan-CeBepo-HadTananckoM MeCTOPOXKACHUN YTOYHEHO FE€0JIOTHYECKOE CTPOSCHUE ME30KaiHO301-
CKUX OTJIOKCHUH, BHIICHEHBI KOJJIEKTOPCKHE CBOMCTBA IIACTOB M yCTaHOBIIEHA 00JIACTh PACIIPOCTPaHe-
HUs yrieBogopoaoB. Ha 3amane Hadrananckoro MecTopokeHus HaOJII0AaeTCsl KPYTTHOAMILIUTY/AHbIH
pa3jaoM B MEPUAMOHAIBHOM HAIIPABJIEHUHU. JTa 30HA pa3jioMa JEJIUT TEPPUTOPUIO HA BOCTOYHOE U 3a-
najiHoe Kpbuibs. Hannuue cungpa3zHbIX BOJTHOBBIX (PPOHTOB B BOCTOYHOM KpbLIE U JaHHbIE TITyOOKOr0 OY-
PEHUS CKBa)KMH MO3BOJISIIOT TOYHO ONPEAETIUTh CTPaTUrpapruecKyro MPUHAAICKHOCTh CEMCMUYECKIX
TOpU30HTOB. B pe3ysbTrare aHanmu3a 1aHHBIX TpexMepHbIX (3D) ceiicMuueckux padoT co3jaHa TpexMepHast
MOJIENIb TEPPUTOPUH CO CTPYKTYPHBIMHM KapTaMM CEHCMUYECKUX TOPU30HTOB, OTPAKAIOIIUMHU IIOBEPX-
HOCTb BEpXHET0 MeJla, CPETHETO 01IeHA U HWXKHSIS yacTh Maiikona. beuto ycranosneHo, yto Hagranan-
ckast u CeBepo-HadranaHckast CTpyKTypbl IPEICTABIAIOT COOON €IMHYI0 aHTHKJINHAIb, OCIOKHEHHYIO
KpyIHOMAacIITaOHBIMU pa3ziioMamu pactsikeHus. [Ipu 3Tom Ha ocHOBe ceiicMuyecKuX AaHHbIX 3D ObLIH
BBIIIOJIHEHBI PA3JIMYHbIE CEHCMUYECKUE PACUETHI 10 JUHAMUYECKUM ITapaMeTpaM CEHCMUYECKOTO BOJI-
HOBOTO I0JIsl, U3MEHEHHIO JTUTOJIOIMYECKUX CBOMCTB OTAEIBHBIX 0CAJOYHBIX KOMIUIEKCOB IIO Pa3pesy,
apeaiy paclpoCTpaHeHUs1 HE(PTEHOCHBIX IIACTOB.
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COTINCIXARILABILON YATAQLARDA EHTIYATLARIN
MONIMSONILMOSi YOLLARI BARODO

V.M.Siileymanova, I.M.Mommadova, S.A.Olakbarova

“Neftqazelmitadgiqatlayiha” Institutu

Acar sozlar: yataq, horizontal quyu, siizgac, ehtiyat, hasilat, ozliiliik

Arasdirmalara gora respublikamizda galiq ¢ixa-
rilabilon ehtiyatlarin xeyli hissosi agir neftlordon
ibarot yataqlara aiddir. Tocriibalor gostorir ki, belo
yataqglarin uzun miiddot istismar olunmasina baxma-
yaraq geoloji ehtiyatin yalniz 30%-1 monimsonil-
migdir. Cotingixarilabilon ehtiyatlara (CCBE) malik
olan yataqlarda qaliq ehtiyatlarin somarali yollarla
monimsanilmasi Azarbaycan Respublikasinin neft
sonayesi qarsisinda duran prioritet mosalolordondir.
Belo yataqlarin islonmosinin somorsli basa ¢atdi-
rilmasi {iglin miixtolif yanagmalara istinad edilmisdir.

Xarici 6lkalorin is tocriibasino goro agir neftlorlo,
asag1 keciricilik, yiiksok qeyri-bircins miihitlo
saciyyalonan yataqlarda horizontal quyulardan isti-
fado miisbat naticolor vermisdir.

Horizontal quyularin qazilmasina 50-ci illords
ke¢mis SSRi-do baslanilmisdir. ABS-da bu nov
quyularin intensiv qazilmasi 1970-ci illors tosadiif
edir.

ABS-da qazilmis ilk horizontal quyularin liilesi
700 m-dan artiq olmus vo miivaffoqiyyatlo istismara
verilmisdir [6-11]. ©ldo olunan molumatlara gora,
1979-1986-c1 illorde horizontal govdsli quyularin
qazilmasi1 daha genis miqyasda hoyata kecirilmisdir.
“Oxit Energy” sirkoti torofindon Texas Statinin
Pirsell yataginda qazilmis horizontal quyunun liilosi
808 m olmusdur. Onun ardinca “Meridian Oil”
Sirkati maksimum uzunlugu 1072 m-o barabar olan
horizontal quyu istismara vermisdir. Bu név quyu-
larin Lak, Kastera Lu (Fransa) vo Adriatik donizinin
self zonasinda “Elif Aquitane” (Fransa) sirkoti
torafindon Raspo Mare yataqlarinda {ifiiqi quyularin
qazilmasinda vo istismarinda daha miisbat naticolor
olds edilmisdir. Diinya rekordu qazanmis quyu 1980-
ct ildo “Esso” sirkati torofindon Avstraliyanin Bass
korfazinds gazilmisdir. Onun horizontal hissasi 4666
m-o borabor olmusdur. Simal donizindo bu gosto-
ricilor uygun olaraq 4023 m, Meksika korfozindo iso
3379 m toskil etmisdir.

Aragdirmalar gostorir ki, belo quyular moh-
suldarliq cohatdon saquli quyularla nisbatds daha
yliksok gostoriciloro malikdir. Horizontal liilali
quyularin hondesi formasi drenaj kanalinin bir nego

dofo artmasina, siiziilmo istigamotinin doyisdiril-
mosing, neftlodoymus sahonin daha genis
artirilmasina, ekran tipli qirilmalarla mohdudlagmis
bloklarin eyni zamanda islonmays calb olunmasina
komok edir. Onlarin totbiqi sayesinds oziillorden
qazilmis quyularin say1 azalmis olur. Bu baximdan
doniz akvatoriyasinda istismarda olan yataqlarda

ifiigi  lileli  quyularin  qazilmasi1  daha
moqsadouygundur [1, 2, 4, 5, 9].
Govdasi istigamotlondirilmis quyularin

qazilmasi tiglin miivafiq meyarlar asaslandirilmisdir.
Regionumuzda da uygun kriteriyalara cavab veron
sorait movcud oldugundan horizontal quyularin
gazilmasi 6n plana ¢okilmolidir [1, 5].

Azorbaycanda ilk horizontal quyu quruda
“Pirallahi-adasi-quru” (1211 sayli quyu), donizds iso
Dayazsulu Giinosli yataginda (Azneft IB-nin sifarisi
ilo 350 sayli quyu DDSO 13-don) miivoffagiyyatlo
qazilaraq istismara tohvil verilmigdir. Binaqodi
yataginda islonmonin son morholosindo neft hasila-
tinin artirilmast moqsadile qazilmig 2813 sayh
quyunu da bu név quyulara misal gostormok olar.

Cari molumatlara gors Qorbi Abseron yataginda
bels quyularin gazilmasi son illordo genis viisot
almisdir. Xiisusilo, markozi blokda 48, 20, 10, 57, 54
No-li oziillordon xeyli sayda horizontal quyular
qazilmisdir. Bu giin {i¢lin istismar quyu fondunda
70-0 yaxin islok quyu movcuddur. Onlarin
oksariyyati iifiiqi quyulardir.

Moqalads ehtiyat1 ¢atin ¢ixarilabilon yataqlar
qisminda Qarbi Abseron yataginda iifiiqi quyularin
qazilmasi vo alinan effektlor tohlil edilmisdir.

Qorbi Abseron neft yatagi Xozar donizi Abseron
arxipelaqinin simal-qorb hissasinds, Neft Daglari-
Gilavar bankasindan kecgon tektonik xotto aiddir.
Yataq 1985-ci ildo 35 Ne-li axtaris quyusunda Qir-
moki lay dostosindon giindalik 61 ton neft alinmasi
ilo askarlanmisdir.

Yataq tektonik cohotdon antiklinal qurulusa
malikdir. Strukturun tag1 boyu bir-birins paralel olan
uzununa regional 1 va 2 Ne-li, enina istiqgamatdo iso
3, 4, 5 Ne-li qirilmalarla miirokkoblosmisdir.
Qurilmalar sayasinds yataq I, 11, II1, 1V, V, VI, VII,
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VIII tektonik bloklara boliinmiisdiir.

Yatagin sonaye islonmosino 1989-cu ildo QD
horizontunun istismara daxil olmasi ilo baslanil-
migdir. Sonaye ohomiyyotli neftqazliliq osason
Qirmoaki vo Qirmokialti lay dastalori ilo slagodardir.
Yatagin karbohidrogen ehtiyatlar1 sonuncu dofa
2005-ci ilde hesablanmisdir.

2009-2012-ci illordo yataq konservasiyada
olmusdur. 2013-cii ildo Qarbi Abseron yataginin
islonmasine yenidon baxilmigdir. 2015-ci ildon
yataqda ilk dofo hazir siizgoclo tamamlanmis ¢ox
sayda horizontal quyularin qazilmasina baslanil-
misdir. Horizontal qazma texnologiyasi sayasindo
Qorbi Abseron yataginda yeni qazilmis ilk quyular-
dan alinan hasilat yliksok olmusdur (sakil 1). 2015-
2017-ci illorde 20 sayl1 6ziildon 13, 2017-2021-ci1
illords 54 sayli 6ziildon 21, 2018-2021-ci illords 10
sayli 6ziilden 16 quyu qazilmigdir. 20 sayl 6ziildon
qazilmis 22 sayli quyu istismara giindolik olaraq 20
t hasilatla daxil olmus, miitomadi olaraq giindalik
hasilat artaraq 27 tona qodor qalxmisdir.

Bir ¢cox quyuda eyni vaziyyat miisahids olunur:
25 Ne-li quyuda 30 ton, 27 Ne-li quyuda 32 ton, 23
Ne-1i quyuda 35 ton, 29 Ne-1i quyuda 32 ton, 33 Ne-li
quyda 31 ton, 34 Ne-li quyuda 32 ton vo s. yiiksok
noticalor alinmisdir. Islonma prosesindo dovri olaraq
quyudibi vo quyustrafi zonanin tomizlonmasi, skin
effektin aradan qaldirilmasi, siiziilmo miihitinin yax-
stlagdirilmast moagsadilo kimyavi islonmolor aparil-
migdir. Bu todbir okser yataqlar ti¢ilin, xlisuson yiik-
sok 0zliiliiye malik yataqlarda xiisusi shamiyyat koasb
edir [2].

Belolikls, hazir siizgaclorin buraxilmasi saye-
sindo quyularin glindoslik hasilatlarinda orta hesabla
15-20 tondan 32 tona godor artim miisahido olunur.

Qeyd olunan yanasma yiiksok 6zliiliiya vo asagi
kollektor xiisusiyyatlorina, eloco do sementlonmo
doracosi zoif olan laylarda islonmo tempinin vo
hasilatin artmasina sobab olmusdur.

Tocriibalor gostorir ki, zoif sementlosmis
stixurlardan ibarat yataqlarin islonmasi zamani qum
tozahiirlori yaranir. Qum tixaclarinin su ilo yuyulmasi
Zamani yuyucu maye qisman v ya tamamils laya
udulur. Bu da omoliyyatdan sonra quyunun gosto-
ricilorina monfi tasir gostorir. Bels ki, yuma omo-
liyyatindan sonra quyunun monimsonilmasi zamani
laya udulmus suyun ¢ixarilmasina uzun miiddot sorf
olunur. Quyu 3-4 giin tomiz su vo 5-10 giin su-neft
qarisig1 verir. Maye dovrani yaratmaq miimkiin ol-
mayan quyularda quyu isci rejimo kegmomis yenidon
qum tixac1 yaranir. Belaliklo, quyunun neft verimi vo
tomirarast miiddoti azalir.

Qeyd edilonlori nozors alaraq qum tozahiirii ilo
miibarizo todbirlorinin totbiqi bu prosesin omalo
golmosindon avval aparilmalidir. Belsliklo, miibarizo
todbiri olaraq yatagin istismarinin baglangicindan
aparilmasi daha somoralidir [3]. Mohz bu baximdan
yeni quyularin qazilmasi ilo eyni zamanda hazir
stizgoclorin buraxilmasina daha somorali tisul kimi
baxilmalidur.

Hal-hazirda ehtiyati ¢otin ¢ixarilabilon yataqlar
qismindo Qarbi Abseron neft yataginda hasilatin
dayanigligin1 tomin etmok mogsadilo belo yanasma
totbiq edilmis vo miisbat naticolor alinmisdir.
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Sakil 1. Qarbi Abgeron yatagu iizra hasilat dinamikast
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Todqiqatlar gostorir ki, belo yanagmanin analoji
yataqlarda da totbqi mogsoduygundur. Respublika-
mizin doniz akvatoriyasinda islonmodo olan yataq-
larla yanas1 quru sahasindo o ciimlodon, Binogadi,
Balaxani-Sabuncu-Ramani, Buzovna-Mastaga, Qir-
maki, Bibiheybot, Umbaki yataqlar1 miivafiq geoloji-
madan soraiti moveud oldugundan govdesi istiqa-
matlondirilmis quyularin qazilmasini vo istismarini
tovsiyya etmak olar.
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V.M.Suleymanova, I. M. Mamedova, S.A.Alekperova
ON THE WAY OF DEVELOPING OIL RESERVES OF FIELDS CHARACTERIZED BY HARD
TO RECOVER RESERVES

ABSTRACT

One of the main tasks facing the oil and gas industry is the efficient exploitation of resources in hard-to-extract
fields. In the article, on the example of the Garbi1 Absheron field, based on the reasons for drilling horizontal wells,
the increase in production due to the release of ready-made filters at the same time as their drilling is analyzed. It
is recommended to drill wells of this type in similar fields for the purpose of intensifying oil production and in-
creasing oil output.

B.M.Cyneiimanosa, U. M.Mameoosa, C.A.Anexneposa
O IIYTU OCBOEHUS HE®TAHBIX MECTOPOXJIEHUWN XAPAKTEPU3YIONIUXCS
TPYAHOU3BIIEKAEMBIMMU 3AITACAMHAX

AHHOTALIUSA

OJJ[HOfI 13 OCHOBHBIX 3a/1a4, CTOAIIUX IICPE HC(I)TeFa3OBOﬁ OTpacCiibro, SABJISICTCA Bq)(i)eKTI/IBHOC OCBOCHHC TPYI-
HOM3BIIEKAEMBbIX 3amacoB. B cTaTbe Ha OpuUMEPE MECTOPOKACHUA Fap61/1 A6mep0H, Ha OCHOBE 000CHOBAHHEIX Kpu-
TCpHUCB 6prHI/ISI TOPHU3OHTAJBHBIX CKBAXXWH, aHAJIU3HUPYCTCA YBCIUMYCHUC J:[O6BI‘II/I 3a CYCT BBIIIYCKa T'OTOBBIX
(I)I/IJ'II:TPOB OJHOBPEMCHHO C UX 6ypeHHeM. R CKOMCHAYCTCA 6ypeHHe CKBAXXMH JOAHHOI'O THIIA HA aHaJIOTMYHBIX
MCCTOPOXACHUAX C LICIIBIO I/IHTeHCI/I(i)I/IKaLII/II/I 1 YBCIMYCHU A Z[O6LI‘II/I He(i)TI/I.
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OITPEJAEJIEHUE CTPATUT PAOUNYECKOI'O BO3PACTA TBEPIBIX
BBIBPOCOB I'PA3EBOI'O BYJIKAHA JALUT'WUJI 11O JAHHBIM
HEUTPOHHO-AKTUBAIIMOHHOI'O U TAMMA-
CHEKTPOMETPUYECKOI'O AHAJIN30B

A.P.Anuesa', @.A.Anuee"?

'Hnemumym Ieonocuu u I'eogpusuxu Munucmepcemea Hayku u Obpazosanus AP
206veounéunviii Mnemumym Soepuvix Hccredosanuil

Knroueswvie cnosa: zpsasesoli 8yikan, cmpamuepaguiecKuti 603pacm, MUuKpo@ayHuCmuyeKuti anaius,
2aMMa-CneKmpomempuiecKuil aHaiu3, HeumpoHHO-aKMuUGAYUOHHbI AHATU3

Beeoenue

I'psizeBble ByJIKaHBI MIPEICTABIAIOT COOOM MpH-
polHOE sIBIeHWE, MpHUBJIEKaIollee BHUMaHUE Ha-
Y4YHBIX HccienoBareneil. IIpoaykTel u3BepxkeHus
IPA3EBBIX BYJIKAaHOB HECYT MH(OPMALIHIO O T€0JIOTU-
YECKOM CTPOCHUHU 3€MJIM, SHJOTEHHBIX T'€0/IMHAMU-
YECKUX, FEOXUMHUECKUX MTPOLECCaX, TPOUCXOIAIINX
Ha HEeJIOCTYIHBIX ITyOHHAX.

Ha tepputopun AzepOaiiikana n3BecTHo 6osee
353 rpsi3eBbIX BYJIKaHOB (puc. 1). I'psizeBble ByJIKaHBbI
KJIACCU(PUITUPYIOTCS TTO MOP(OIIOTUH, TUTOIIA/IH, 3a-
HUMaeMOW TBEPABIMU MPOAYKTAaMU BBIHOCA, BO3-

Pucynok 1. Apean pacnpocmpanenusn zpazegvix
eynkanoe Aszepoaiioncana [2]. I'pazesvie @yn-
Kauwl: 1- ycmanoenennwie, 2- npednonazaemoie,
3- epanuysl HeghmezazoHOCHBIX PATIOHOG.
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pacty, coctaBy u T.A4. [ 1]. B Azepbaiixane BcTpeua-
10TCA BC€ (DOPMBI IPSI3EBBIX BYJIKAHOB.

I'psizeBble BynKaHbl BBIBOJASAT Ha MOBEPXHOCTH
00JIbI1I0€ KOJTMYECTBO COMOYHON OpeK4YnH, COCTOS-
el u3 00I0MKOB Mopol. TBEPABIE BEIOPOCHI Tpsize-
BBIX BYJIKAaHOB MPEAOCTABIISIOT LEHHYIO HHpOpMa-
LU0 JJI1 U3yYEHHUs CTpaTturpaduueckoro Bo3pacra
JIPEBHUX OTJIOKEHHUI.

[Ipu uccnenoBaHuM MPOAYKTOB I'PSI3EBOTO BYII-
KaHu3Ma 0COOYI0 POJIb UTPAIOT CTpaTUrpaduuecKoe
U nerporpaduyeckoe n3yyeHue KOMIIOHEHTOB CO-
noyHo Opexunu. [Ipu u3ydeHun rps3eBoro ByJIKa-
HU3Ma U CBA3aHHBIX C HUM SIBJICHUH TaKKe OOJIBIIYIO
poib urpatot reopuznyeckue uccienoBanus. C mo-
MOIIIBIO0 TeOPU3NUECKUX UCCIIeIOBAaHNN OblIa yCTa-
HOBJIEHA KOppesAlus M LUKIMYECKUN Xapakrep
W3MEHEHUsl PaJMOaKTUBHBIX U T'€OXUMUYECKUX
rapameTpoB B pa3pese 0caouHbIX nopoa Bocrou-
Horo A3epOaiimkana, U3ydeHa MPUPO/ia TIOBBIIICH-
HOM  paJMOAaKTUBHOCTU  CPEOHEIOPCKUX U
MaWKOIICKHMX OTIOXKeHUN AzepOaiimkana [3, 4].

Bynkan [lamrun sBasieTcss OTHUM U3 CaMBbIX aK-
TUBHBIX TI'PSI3€BBIX BYJKaHOB A3zepOaiikaHa. OH
PACIIOJIOKEH B 5 KM OT TIOCENKa AJIAT M MEHEE YeM B
10 xm ot OeperoBoil nuHun Kacnuiickoro mops.
Buemne BynkaH mpencTtaBisieT coOOW JOBOJBHO
IUIOCKYIO U CJIETKA BBITSIHYTYIO B IIMPOTHOM HaIpaB-
JIEHUU BO3BBILIEHHOCTh. BHYTpuU ero kparepHOro
I0JISI B HECKOJIBKUX MECTax CrpyHIUpPOBaHbI JEeH-
CTBYIOIIIME CONKHU U I'pU(OHBI U HEOOIBIINE 03epa
(canb3br).

PaiioH pacnonoxeHnus rps3eBoro Byjakana Jlam-
run cBa3aH ¢ lllamaxel-I'oOycTaHCKUM TBHUTOBBIM
MIPOruOOM, SIBJISIOIIUMCS CTPYKTYPHBIM 3JIEMEHTOM
I0r0-BOCTOYHOTrO norpyxenust boisimoro Kaskasa.
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3HauuTeIbHAs YacTh IPOTN0a, MpeAcTaBIeHHAs Kali-
HO30MCKMMH OTJIOKEHUSIMHU, XapaKTEepU3yeTCs ye-
LIyHYaToO-MIOKPOBHOW CKJIaJ4aTOCTBIO C OIPOKHUHY-
TOCTBIO Ha 10ro-3anaj. Ha rore o0nactu pa3BUTHI Na-
JIEOT€HOBBIE M MUOLICHOBBIE OTJIOKEHUS, YACTUIHO
Ha/IBUHYTHIE M0 AJKUYANCKOMY pa3JioMy Ha IJIHO-
LIEHOBbIE OTJIOKEHUsI HM)KHEKYPUHCKOM BIIaJIMHBI.

HpI/ICBOI[OBBIC qacCTu CKJIaa0K OCJIOXKHCHBI
T'pA3CBbIMU BYJIKAHAMU WJIU T'PA3CBYJIKAHNYCCKUMHA
MPOABJICHUAMMU.

Memoouka uccneoosanuii

C uenplo BBIABICHUS PaJUO-T€OXUMUUYECKHUX
KpUTepHueB TBEPIBIX BHIOPOCOB, HA TPS3EBOM BYII-
kaHe Jlamrun OblTH MPOBEAeHBI KOMILJIEKCHBIE pa-
JTUOMETPUYECKUE HUCCIIeI0OBaHMs, 0TOOpaHbl 00pas-
bl TPS3EBYIKAHUYECKONH OpeKUnu ISl IPOBEICHUS
MUKpPO(hayHHUCTUYECKOTO, TaMMa-CIIEKTPOMETprYe-
CKOT0 U HEUTPOHHO-AKTUBALIMOHHOTO AHAJIU30B.

HelTpoHHO-aKTUBALIMOHHBIN aHAJIN3 ABISIETCA
METOJIOM ONPEEICHHS JIIEMEHTHOIO COCTaBa BElle-
CTBa, OCHOBAaHHOM Ha M3MEPEHNUU raMMa U3Ty4YEHus,
BO3HUKIIIEM B Pe3yJIbTaTe 00MyueHuUs HCCIEeyeMOro
oOpasua HelTpoHamu. [Ipu 06ayueHUN HEHTPOHBI
3axXBaThIBAIOTCSA SApaMu U3ydaeMoro odpasia, B pe-
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3ynbTare 00pa3yroTcs sapa B BO30YyKIEHHOM COCTOS-
Huu. Jlanee mpoUCXOOUT pacnaj BO30YKICHHBIX
sqiep A0 CTaOMIIBHOTO COCTOSTHUSI M UCITYyCKaroTCs
raMMa-KBaHTBI C ONIPENEICHHON DHEpPruen, Xxapak-
TEpHBbIE JUIS JAHHOTO siipa. DT raMMa-KBaHTBI pe-
TUCTPUPYIOT AETEKTOPOM, ONPENEISAIOTCSA UX SHEp-
T'Hsl ¥ YMCIIO0 OTCUETOB IETEKTOPA AJIsl OIPEACTICHHON
nuHun [5]. KoHeuHbId pe3ynbrar HEUTPOHHO-
aKTUBALIMOHHOTO AaHaJIN3a, T.€. KOHLIEHTpaLHUs
9JIEMEHTOB B 00pa3slie, pacCUUTHIBAETCS MyTEM
MIPONOPLUMOHAIBHOTO  CPaBHEHUs aAKTHUBHOCTEH
OJIMHAKOBBIX M30TONOB B 00paslie ¢ M3BECTHBIMU
MacCOBBIMU JIOJISIMU DJIEMEHTOB B cTaHaapre [6].
HeillTpoHHO-aKTUBALIMOHHBIN aHaIN3 ObLT IPOBEAEH
B JlaGoparopun HeilitponHoit ®uszuku uMeHH
N.M.Dpanka OUU B r./lyona PO.

['aMMa-crieKTpOMeTpUYECKUH U MUKpOQayHH-
CTMYECKUH aHAJIN3bI ObUIH NPOBE/eHbI B IHCTUTYTE
I'eonorun u I'eopuszukun Munuctepcrtsa Hayku u
Ob6pazoBanus AP. lI3mepeHne MOIIHOCTH SKBHBa-
JIEHTHOM J103bI FTaMMa-HU3J1y4eHMsI IPOBOAMIIUCH BbI-
COKOYYBCTBUTEIBHBIM J103UMETPOM-PaTUOMETPOM
MKC-AT1125.
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Pucynok 2. Kapma-cxema zamma-nonsa zpazeeozo gynkana /lawieun
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Pezynomamut u oocyrcoenusn

C noMoribio MUKpO(ayHHUCTUYECKOTO aHaIn3a
OBLT OTpesiesieH cTpaTurpaduuecKuii BO3pacT Kax-
JIOTO HccieayeMoro odpasia. B TBepabix BEIOpocax
TpsI3eBOTO ByJkaHa Jlamrun Obp11r 0OHApyKeHbI (ay-
HUCTHYECKHE aCCOIMAINHU, KOTOPhIE YKa3bIBAIOT Ha
TeoJIOTUYECKHUi Bo3pacT mopoy [7, 8] u Obuto ycra-
HOBJICHO, YTO 00pa3Ibl OTHOCATCS K BO3PACTy BEpX-
Hero muoreHa (N,° capmar).

B pe3synbrare mpoBeIeHBIX paHOMETPHIECKUX
HUCCIIEN0BAHUN OBIJIO BBISIBIIEHO, YTO MOIIIHOCTH DK-
BUBAJICHTHOMW JTO3bI TaMMa-U3ITy4eHHs TIOPOJ 1 OpeK-
YUY HA TEPPUTOPUH ByJIKaHA U3MEHSETCS B TIpeIeax
58-90 u3B/4. Ha ocHOBe npoBenEHHBIX U3MEPEHUI
ObLTa IOCTpOEHA KapTa-cxema TaMMa-ToJisl Hcclie-
JlyeMOT0 I'psI3€BOTO ByJIKaHa (puc.2).

Kak BHIHO W3 KapThl, IIEHTpANIbHAS KpaTepHast
o0acTh ByJKaHa XapaKTepU3yeTCs] OTHOCHTEIHHO
HEBBICOKMMHY 3HAYCHHUSIMH PaJIHOAKTUBHOCTH, TOT/IA
Kak 30Ha ¢ 0oyiee BHICOKUMH 3HAYCHUSMH PaJIHO-
AKTHBHOCTH TIPOCIISKUBACTCS 0 TIepr(epHun cormod-
HOTO TIOJISI ¥ OKAaWMJISIET €T0 TIOTYKOIBIIOM [9].

C moMoIp0 raMMa-CIieKTPOMETPUIECKOTO aHa-
nm3a ObLIa OTpeieNieHa yeNbHas aKTHBHOCTh eCTe-
CTBEHHBIX PaJIMOAKTUBHBIX W30TOMOB ***Th, 28U u
YK B oTOOpaHHBIX 00pa3nax. beuio ycTaHOBICHO,
YTO y/iebHas akTUBHOCTE 2*¥U n3MensieTcs B npejie-
nax 38-43 bx/kr, 2*?Th —28-37 Br/xkr, a *°K — 600-750
bx/kr.

B maonuye 1 nokasanel CpeJHAE 3HAYCHUS aAK-
TUBHOCTH 3THX H30TOTIOB, KOTOPBIE OBLIN OTpese-
JIEHBI B 00pa3iiax ¢ pa3InIHbIM CTPATHTPAPHIECKIM
BO3PACTOM.

B comouHBIX OpeKdYnsx CpemHero MHOIeHa
3HAYEHUS PaAMOaKTHBHOCTH M30TONOB 22Th, 28U u

YK HanbosbIINe, TOTIA KaK JIJIS COTTOYHBIX OPEKUHit
BEpXHETO MeJla 3TH Mokaszarenu Hu3kue. [1o 3Haue-
HUIO ATUX TIOKa3aTeIel Ha BTOPOM MECTE CTOAT CO-
TOYHBIE OPEKYNH HOIIeHA (puc 3).

C noMoIIp10 HEUTPOHHO-AKTUBAIIMOHHOTO aHa-
au3a ObUI OMpEeNesieH MUKPOIJIEMEHTHBIN COCTaB
OTOOpaHHBIX 00pa3IOB, T.€. paclpeesieHue B HUX
peIKO3eMENIbHBIX U BHICOKOPA3PSAHBIX DJIEMEHTOB,
takux, kak Sc, Th, U, Hf, xapakTepHbIX 11 JAHHOTO
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Pucynok 3. I'ucmozpamma c HaKonjieHuem, ui-
JHOCMpUpyrouwas cpeoHue 3HaUeHus eCmecmeeHt-
HbBIX PAOUOAKMUGHBIX U30MON08 071 00paA3U08
CONOYHOU OpeKuuu ¢ pa3iuiYHsIM cmpamuzpa-
duueckum o3pacmom

cTparurpaduueckoro Bo3pacrta. B pesymnsrare mpo-
BeZEHHOTO aHaJln3a, ObLJIO OMPEENIEHO, YTO CpeiHEe
3HaYeHue MaccoBbix foineit Th paBuo 8,1 mkr/kr, U
- 2,6 mxr/kr, Hf - 4,3 mkr/kr, Sc - 13,6 MKI/KT, a
CyMMa pEIKO3€MENbHBIX 3JEMEHTOB paBHa 92
MKT/KT.

Taonuua 1

Cpeonue 3nauenusn ecmecmeeHHbIX pAOUOAKMUBHBIX UZOMONO0E 8 00PA3UAX CONOYUHOI
Opexyuu ¢ paznuuHsIM cmpamuzpaguueckum 603pacmom
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Yoenvnas akxmuenocmo (br/x2)
Paouonyxknuo
P2 P3+N;! N2 N3
WK 971 925 1037 618
B2Th 50,3 49,7 52 324
38y 60 45,8 81 41,2




AZORBAYCANDA GEOFIiZiKA YENILIKLORI

Taonuua 2

Cpeonue 3nauenus mMaccoevlx 00.71eil MUKp0oIJ1eMeHmo8 8 MKe/Ke 0151 00pa3yoe
CONOYHOU OpeKuUuU ¢ pa3HblM CMPAmuzpaguuecKum 603pacmom

DiieMeHT K P; P3+N;! Ni? N
Sc 12,2 15,1 16,6 17,4 13,6
Cr 80,7 108,3 121,0 116,3 | 106,3
Ni 49,8 66,5 60,2 61,4 65,5
Co 17,9 16,6 16,1 18,3 16,6
Zn 80,0 1068 1070 1147 69,9
As 4,0 11,0 10,2 14,3 9,0
Rb 122,7 137,3 158,0 155,7 74,2
Sr 518,7 2873 188,0 1553 | 334,1
Zr 116,3 173,0 172,0 181,7 = 149.,7
Mo 0,2 8,4 7,3 15,2 32
Ba 266,0 296,3 335,0 366,7 @ 463,7
Cs 8,0 10,4 12,3 12,2 4,7

Daement = K» P> | PN | N2 | N3
La 20,0 334 34,2 35,1 21,0
Ce 46,7 | 71,5 74,6 74,1 | 44,5
Nd 157 246 236 | 242 154
Sm 4,0 5,5 5,7 6,0 4,5
Eu 07 11 11 12 10
Tb 0,5 0,7 0,7 0,8 0,5
Yb 1,6 2,2 2,2 2,3 1,4
Lu 0,3 0,4 0,4 0,4 0,3
Hf 30 | 41 42 42 43
Ta 0,6 0,9 0,9 0,8 0,6
Th 6,1 14,3 14,2 15,8 | 8,1
U 14 40 3,6 50 26

B mabnauye 2 npuBeAcHbI CPEIHNAE 3HAYCHHS
MacCCOBBIX JIOJICH PAaCCESHHBIX 3JICMCHTOB B MKI/KT,
KOTOPBIE OIPE/ICIISIIN C IIOMOIIbIO HEUTPOHHO-aKTH-
BAI[MOHHIO aHaJIM3a JijIsi 00pa3IOB COMOYHBIX OpEK-
YU ¢ pa3HbIM CTPATUTPaGUUSCKUM BO3PACTOM.

[Tpu aHanmu3e comepikaHusi MUKPOIJIEMEHTOB Ha-
OJIFOJIaFOTCSl aHOMAJILHO HU3KHUE 3HAYEHHUST MAaCCOBBIX
noset Sc, Hf, Th u U nns menoBeix o0pasios.
3HaYeHUsT CYMMBI COJIEpXKAHUN pPEIKO3eMEeIbHbBIX
3JIEMEHTOB B COMOYHBIX OPEKUHUAX BEPXHE-MEIOBOIO
U BEpXHE-MHUOIICHOBOTO BO3PACTOB HIIKE, YEM COOT-
BETCTBYIOIIIME 3HAYCHHS B 00Opasiiax 30IEHOBOTO,
MaMKOIICKOTO U CPeHE-MHUOIICHOBOI'O BO3PACTOB.

B pe3ynbrare npoBeicHHBIX UCCIICOBAHUN 00-
Hapy’»KEHO, YTO CYIIECTBYIOT CTATUCTHUECKH JIOCTO-
BEPHBIC PA3JIMYUS B SJICMECHTHOM COCTaBE U €CTECT-
BEHHOM paJInOAaKTUBHOCTH TBEP/IBIX BEIOPOCOB C pas-
JIUYHBIMU cTpaturpapudeckuMu Bo3pactamu. [lomy-
YCHHBIE PE3YJIbTAThl B KOMIUIEKCE C IPYTUMH I'€0JI0-
TMYECKUMH JAHHBIMH MOXXHO HCIIOJIb30BaTh IMPH
cTparurpauuecKoM paszelIeHHH 0CaJKOB BEpXHeE-
MEJIOBOT'0, S0IICHOBOTO U MHOIIEHOBOTO BO3PACTOB,
He cozepkanux (ayHUCTHUECKUX U (IOPUCTHYE-
CKHX OCTaTKOB.
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9.R.9liyeva, F.O.9liyev

NEYTRON-AKTIiVLOSM® VO QAMMA-SPEKTROMETRIK TOHLIL MOLUMATLARI
OSASINDA DASGIL PALCIQ VULKANININ BORK TULLANTILARININ STRATiIQRAFIK
YASININ MUOYYONLOSDIRILMOSI

XULASO

Moqalos Dasgil palgiq vulkaninin bork tullantilarinin stratigrafik yasini miioyyon etmok ii¢lin aparilmis
radiometrik, mikrofaunistik, gamma-spektrometrik va neytron aktivasiya analizlorinin naticalorindon bahs
edir.

Mikrofaunistik tohlil naticasinds miioyyon edilmisdir ki, se¢ilmis niimunalor Ust Miosen (N> Sarmat)
dovriino aiddir. Aparilan radiometrik todqiqatlar noticosinds, Dasgil palgiq vulkaninin orazisindon
gotliriilmiis stixur vo brek¢iya niimiinolorindo gamma-siialanmanin ekvivalent dozasi 58-90 nSv/saat
arasinda doyisildiyi toyin edilmisdir. Se¢ilmis niimunalorin gamma-spektrometrik analizi >**U-nin x{isusi
aktivliyinin 38-43 Bq/kq, 2**Th — 28-37 Bg/kq, “’K — 600-750 Bg/kq arasinda doyisdiyini gostormisdir.
Homginin neytron aktivlosdirmo analizi {isulu ilo se¢ilmis niimunalorin mikroelement torkibi miioyyon
edilmisdir. Noticoda se¢ilmis niimunolordo Th-nin kiitlo fraksiyalariin orta qiymaoti 8,1 mkq/kq, U 2,6
mkq/kq, Hf 4,3 mkq/kq, Sc 13,6 mkq/kq, nadir torpaq elementlorinin comi is9 92 mkq/kq kimi toyin
edilmisdir.

Alman naticolor galacok tadqiqatlarda fauna va floristik qaliqlari olmayan miixtalif yash ¢okiintiilorin
stratigrafik bolgiistinds digor geoloji malumatlar ils birlikds istifads edils bilar.

A.R.Aliyeva, F.A.Aliyev

DETERMINATION OF THE STRATIGRAPHIC AGE OF SOLID EMISSIONS FROM
DASHGIL MUD VOLCANO BASED ON NEUTRON ACTIVATION AND GAMMA SPECTRO-
METRIC ANALYSIS DATA

ABSTRACT

The article discusses the results of investigations conducted for determination of the stratigraphic age
of solid emission by using radiometric, microfaunistic, gamma spectrometric and neutron activation analy-
ses on the Dashgil mud volcano.

As a result of microfaunistic analysis, it was found that the selected samples belong to the age of the
Upper Miocene (N,* sarmat). As a result of radiometric studies, it was found that the equivalent dose rate
of gamma radiation from rocks and breccia on the territory of the Dashgil mud volcano varies within 58-
90 nSv/h. According to the results of gamma-spectrometric analysis of the selected samples, it was de-
termined that the specific activity of **U varies within 38-43 Bq/kg, »**Th — 28-37 Bq/kg, and K —
600-750 Bg/kg. Also, by the method of neutron activation analysis, the element composition of the se-
lected samples was determined. As a result, the average value of the mass fractions of Th is detected as
-8.1 ppm, U -2.6 ppm, Hf -4.3 ppm, Sc -13.6 ppm and the sum of rare earth elements -92 ppm.

The obtained results can later be used in combination with other geological data in the stratigraphic
subdivision of sediments of different ages that do not contain faunal and floristic remains.
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NETPO®U3NYECKUE OCHOBBI KOTMYECTBEHHOM OLIEHKHA
KAYECTBA KOJUIEKTOPOB HA IIPUMEPE HEKOTOPBIX

MECTOPOXJIEHUN IOKB

A.A.Cameozaoe

Aszepbatiodcanckuii Iocyoapcmeennwiti Ynusepcumem Hegpmu u Ilpomviuwinennocmu

Knrouesvie cnosa: gpunvmpayuonno-emKocmuvie C60UCMEA, KA4eCmMBE0 KOMLEKMOPO8, KIACMEPHbIL AHA-
au3, Mnoexc Kauecmea Ilnacmoe (UKII), Hnouxamop 3onvl [lomoxa (U3I1)

Annomayus

B Hacrosmee BpeMs OJHOM M3 aKTyaJbHBIX
3a7a4 He()Tera30BOW IeOIOTHUH SIBIISICTCS OIIEHKA Ka-
4ecTBa MOPOJA-KOJIJIEKTOPOB IPUPOIHBIX pe3epBya-
poB HepTH M ra3za. B crarbe mpoBeneH aHaIH3
neTpoU3NUEecKX MapamMeTpoB OOPas3OB MOPOA
MecTtopoxkaenuid FOxxno-Kacnuiickoro ocamounoro
Oacceiina ¢ €160 000CHOBAHUS KOJIHMYECTBEHHOM
MHTEPIIPETAIMN TAHHBIX CKBKUHON T€O(QH3UKH JUIS
omenkn mapametpoB RQI, FZI. Jlns sToro Obutm
BbIUMCIIEHbl 3HaueHus mnapamerpoB RQI, FZI u
IIOCTPOEHBI KOPPEIALMOHHBIE 3aBUCUMOCTH 3THX
[apaMeTpoB  OT  OTHOCUTEJIIBHOW  aMIUIUTYAbI
€CTECTBEHHBIX IMOTECHIMAJIOB PETrUCTPUPYEMBIX B
CKBAKMHAX.

Ha npumepe mectopoxaenuid baxap u Can-
rayasbl-/{yBannsiii- Xapa-3ups u bynia nenus npo-
BEJICHA MHTEpIPETALUsl CKBaKUHHBIX KapOTaXKHBIX
NaHHbIX ¢ onieHKoM napamerpoB RQI, FZI ¢ yuetom
KOA(p(UIIMEHTa OCTATOYHON BOJOHACHIIIICHHOCTHU
KOJIJIEKTOPOB.

[l BBIZICIIEHNS] KITACCOB MOPOJ, C Pa3IuIHBIMU
3HaueHusaMH napamerpoB RQI, FZI nposenen mHo-
TOMEPHBIA KJIACTEP-aHAJIN3 U BBIJECICHBI I'PYIIIbI
MOPOJI, pa3iaHyaoNuecs 1Mo (QUIBTPALUOHHO-EM-
KOCTHBIM CBOMCTBAaM U BELICCTBEHHBIM COCTABaM.

Beeoenue

OnHOM U3 CIIOXKHBIX M aKTyalIbHBIX 33/1a4 B He(-
TEra30BOU I'€OJIOTHH SIBJISIETCS OLICHKA Ka4eCTBa KOJI-
JIEKTOPOB MECTOpOXIeHUH He(TH 1 ra3a. KauecTBo
KOJUIEKTOPOB HE(TH U Taza ONpeessieTCs mapaMeT-
pamMu GUIBTPAITMOHHO-EMKOCTHBIX CBOWCTB MOPO/,
Ha KOTOPBIE BIUSAIOT MHOXECTBO (PaKTOPOB, TaKHE
KaK CTPYKTypa IIOPOBOTO NPOCTPAHCTBA, B3aUMO-
CBA3b ITOPOBBIX KAHAJIOB, Pa3Mep 3€pEH, MUHEPAJIO-
TMYECKUH COCTaB CKelleTa IOpOA, COAEp:KaHue
IJIMHUCTON M KapOOHAaTHON KOMIOHEHTHI U ap. Pas-
paboTKa METOJIOB y4€Ta BCEX ATUX I1apaMETPOB Ie0-

JOTMYECKUX 00OBbEKTOB HA KAYE€CTBO MOPOJI U OLICHKA
napamMeTpoB, XapaKTEPHU3YIOIINX CBOWCTBA TIACTOB-
KOJIJIEKTOPOB B CKBaYKMHAX SIBIISICTCS aKTyaIbHOM 3a-
Jadeit UIs OBBIIEHUS S3(PPEKTUBHOCTH Pa3pabOTKH
MECTOPOXKICHUN HEPTH U raza.

[Tpu pemieHuu 3amad TAKOTO THUIA B KaXJIOM
HEe(TEera30HOCHOM PETHOHE IIMPOKO UCTIONb3YIOTCS
METO/Ibl, OCHOBAaHHBIC Ha YCTAHOBJICHHH NETPOQH-
3MYECKUX KOPPEISIIUOHHBIX CBSI3EH MEXKIY pu3mue-
CKMMH TapaMeTpaMu MOpOJ, TOJIy4YEHHBIE II0
pesyabTataM 3KCHEPUMEHTAJIbHBIX HCCIEI0BAHUI
00pa31oB KEPHOB, M 3TH NETPO(PU3NUECKHUE CBSI3H HE
HOCST YHUBEpCaJIbHBIN Xapakrep. PazpaboTka cro-
cOOOB U TOJIXO/IOB YHUBEPCATIBHBIX NETPOPU3NIe-
CKUX Mojienel OyJeT criocoOCTBOBATh MOBBIIICHHUIO
U3BJICUCHUS TOJIC3HBIX JAHHBIX O CBOMCTBax Ija-
CTOB TIPU MHTEPIIPETALUHN re0(PU3NICCKUX JAHHBIX.

Hcnonvsyemvie memoowt

JUist OLIEHKHM NPOHULAEMOCTH TOPHBIX MOPOJA
KOJUIEKTOPOB B HE(TETa30BbIX MECTOPOXKICHHIX
MIMPOKO IpumeHsiercss monenb Kozenu-Kapmana
[3,5], koTOpast OMHUCHIBAET CBSI3b MEXKIY KO DUIIH-
eHTOM npoHunaeMoctd (k) U mapamerpamu mopu-
CTOCTH (@), TUAPABINYECKON U3BUIUCTOCTHIO (T),
YACTIBHOI MOBEPXHOCTBIO MOPOJ (Sg, ), @ TAKKE Teo-
MeTpudeckuM napamerpoM (F), 3HaueHUs KOTOPOro
3aBUCAT OT (POPMBI TIOPOBBIX KaHAJIOB M ISl KaIIHJI-
JSIPOB MUIMHAPHUYECKON (HOPMBI IPHHUMAIOTCS PaB-
HeiMHU 2. @opmyna Kozenu-Kapmana umeer cnenyto-
MW BUI:

¢° 1

k= *
(1 - c1)e )2 EGTZng

(D

ITockonpKy CpaBHEHME pe3yJbTATOB pac-
YETOB NMPOHULAEMOCTH HAa OCHOBE yPaBHEHUS
Kosenn-KapmaHna u sxcriepuMeHTanbHbIX UCCTIe-
JIOBAaHMI KEPHOBBIX 0OPA3LOB MOPOJ B HEKOTO-
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PBIX CITy4asix MoKa3ajau PAcXOXKIeHUs CBSI3aHHBIE,
KaK Mbl CYHUTAa€M C HEYUYeTOM HEKOTOPBIX
reoJIoruyeckux (hakTOPOB, TAKUX KaK HAIIpuMep,
HaJIM4YKMe Ha TOBEPXHOCTU KAMMIUISAPOB MJICHKU
CBSI3aHHOU BOJBI. JIJI yMEHBIIIEHUs 3THX IOT-
pelrHocTel psiAOM UCceaoBaTeNel MPOBOIUIINUCH
MOMBITKH COBEPIICHCTBOBAHUS Moaenu Ko3eHu-
Kapmana [3,5]. OpnHoit w3  Haumbolee
pacIpoCT- paHEHHBIX METOIUK, SIBJISETCS MOJIEITb,
npeanoxenHas Jude O. Amaefule, Mehmet
Altunbay u ap. [4].

Henocrarkom monenu Jude O.Amaefule u ap.
SIBJIICTCS TO, YTO CPEIHUMN TUPABIUICCKUHN paInyc
mop ObLI mpemiokeH 0e3 ydera OCTAaTOYHOMN
BOJIOHACHIIIICHHOCTH, KOTOpasi B 3aBUCUMOCTH OT €€
KOJIMYECTBA CHHUYXKACT IPOHHUIIAEMOCTh IOPO/I-
KOJUIGKTOPOB.

[TyTem ydeTa 0CTaTOYHON BOJAOHACBHIIICHHOCTH
(Sy;) OblIa MosyyeHa yCOBEpLIEHCTBOBAHHAs MO-
nenb Kozenun-Kapmana, kotopas UMEET CIIeIy O
B [2]:

4)3 1- Swi

k= *
(1 - (l)e)z Fsrzsgv

2)

Jude O. Amaefule, Mehmet Altunbay, u ap. [4]
OBLIIN MPEeUIOKEHBI TapaMeTPhl AJd OIIEHKH Kaye-
CTBa KOJUIEKTOPOB U BBIJCIICHUS 30H TeUeHUs (PIIou-
JO0B. DTU mapameTpsl mpeactaBisitorcs MHaekcom
Kauectsa IlmactoB (MKII) u Magukaropom 30HBI
[Totoka (M3IT). Beruucnenus gaHHBIX apaMeTpoB
OCYUIECTBIISIOTCS B IPEAJIOKEHHBIX (POpMyIiax:

RQI = 0.0314 * |— 3)
e
Fz1 =& 4
bz
¢
b, - s)

T 1- ¢,

rae, RQI (Reservoir Quality Index) — namekc ka-
yecTBa Kojutekropa, (wm); FZI (Flow Zone Indicator)
— MHAMKATOp 30HBI MOTOKA; @, — (pore volume to
grain volume ratio) — HHIEKC HOPMAJIM30BAaHHOHN TI0-
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pUCTOCTH; Kk — MPOHNUIIAEMOCTBh; ¢, — (P HeKkTuBHAS
MTOPUCTOCT.

C ydeToM MojenH, PeIOKEHHON B paboTax,
9TH MTapaMeTPbl OYIyT UMETh CIICAYIONINN BU/I:

1-Swi _RQI
VEsTSgv ¢

Mertoauka OlIeHKH KadecTBa MOpoJl KOJUIEKTOPOB
Obla ompoOOBaHa Ha MeCTOpoXkJeHusx baxap
HOxHO-AOIIEpOHCKON aKBaTOpHAIbHOM 30HBI U
Canrauansi-JlyBannblii-Xapa 3ups u bymia nenus,
PacmosI0KEeHHbII B OCHOBHOM B Ipe/iesiaX CeBEpHOI
yacTu bakunckoro apxunenara [1]. s maHHBIX Me-
CTOPOKJIEHUN BBIYKMCIICHBI 3HAYEHUS MapamMeTpoB
«Muneke xauectsa miactoBy» (RQI) u «Muaukarop
30HbI oToka» (FZI), a Taxxke noctpoens! rpaduxu
neTpou3NYeCKuX 3aBUCUMOCTEN TaHHBIX MTapaMeT-
poB oT K03 PUIMEeHTa MPOHUIIAEMOCTH, TTOPUCTO-
CTH, OCTaTOYHOU BOAOHACBIIEHHOCTH U 0O, (puc.1).

[IpencraBisier uWHTEpeC OMNpeAesiEeHUE JIUTO-
JIOTMYECKUX TUIIOB MOPOJ-KOJUIEKTOPOB, CIAararominx
pe3epByapsl YIJIEBOJIOPO/IOB M3y4aeMbIX
MECTOPOXKIACHUM.

Jnst perienus 3To 3a7auu ObUTA BRIOpaHBI 1B
crnoco0a: MHOTOMEpHBIN KJIacTepHBIM aHalu3 U
METO/I, TIPEIJIOKEHHBIN B paboTe [4] Ha OCHOBE BBI-
JieNIeHUs] THIPaBINYeCKHUX MOTOKOB. [1o pesynsratam
KJ1actepHoro aHanu3a u metoauke Jude O.Amaefule
MOXKHO BBIIEIUTh 5 JUTO-QalnuaibHbIX TPy,
KOTOpbIE OTINYAIOTCS CBOUMHU METPOPU3NUECKUMU
CBOWCTBaMHU (puc.2).

Hwxe npuBonutcst Tabnuiia cpeHUX 3HAUCHUMA
(UIBTPALIMOHHO-EMKOCTHBIX MTapaMeTPoOB MO JaH-
HbIM MecTopoxaeHusM (Taonuuya 1,2). Kak BugHO
13 TaONULIbI, TOPOJIbI UMEIOIINE BHICOKHE 3HAYCHUS
o napameTrpaM RQI u FZI siBnstorcst naubonee Gia-
TONPUATHBIMU MOPOJAMM JJIsl NMPeoOpa3oBaHUs U
CKOIJICHHSI YITIEBOAOPOIOB.

Hcnonb3oBaHne MHOTOMEPHOTO KJIACTEPHOTO
aHaJM3a MO3BOJIIET KOJIMUYECTBEHHO OXapaKTepu3o-
BaTh MPOLIEAYPY BbLIEICHHUS KIIACCOB C TOUKU 3PEHUS
WX JIUTOJIOTMYECKHX THUIIOB H, CIEAO0BATEIbHO,
YUMTHIBATh F€HE3UC 3TUX TPYIIII.

FZI= (6)
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Puc.1 llempoghuzuueckue 3asucumocmu napamempos RQI u FZI om:

a) Knp — xoagppuyuenma nponuyaemocmu, 6)Kn- xoagppuyuenma nopucmocmu,

6) S,, — 0CMamo4HoU 6000HACHIU{EHHOCU, Oy . - NOMEHYUANLA CAMONONAPUIAYUL (MECTOPOACOCHUE
baxap)

Dayuanvhvle munsvt ROPoOO
Hapamemp

1 Vi I v V
Hopucmocmas, % 20,40 19,80 19,66 18,20 16,30

Hponuuyaemocmo, m/] | 380,75 168,60 109,50 42 .40 5,5
S 24,61 25,16 26,70 31,00 64,10
RQI 1,43 0,94 0,75 0,48 0,17
FZI 5,58 3,82 3,02 2,11 0,82

Taonuya 1. Cpeonue 3nauenusn QuibmpayuoHHO-eMKOCHHBIX RAPAMEMPOE 015 8blOE/ICHHBIX
AUMO-(PayuanbHbIX MUnoe nopoo no mecmopoxcoenuto baxap

Dayuanvhvle munpl nOpoo
Ilapamemp
1 iy yi14 V4 V

Ilopucmocmas, % 18,00 17,37 17,19 13,98 15,30
Ilponuuaemocmu, m/[ 649,80 155,94 54,23 9,31 0,45
Sw 16,60 28,35 30,30 62,50 65,30

ROI 1,68 0,87 0,52 0,22 0,06

FzZI 8,64 4,79 2,87 1,63 0,62

Taonuya 2. Cpeonue 3nauenusn GuibmpayuoHHo-eMKOCHIHBIX RAPAMEMPOE 015 8blOE/ICHHBIX TUMO-
dayuanvruvix munos nopoo no mecmopoxcoenuro Canzauanvi-/[ysannviit--Xapa 3upa u bynna oenu3s
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Ha puc.2 noxazana rpadudeckas mpoienypa
BBIJICJICHHS KJIACCOB MOPOJ, MPEIOKEHHAsI B paboTe
[6]. Kak BuaHO U3 rpaduka Hanbosee XOpOIIUMU
(UIBTPAIIMOHHO-EMKOCTHBIMHU CBOMCTBAMHU T10 J1aH-
HeIM FZI (>5.0) umeroT noposl epBoii 1uTo-panu-
aJIbHOM TPYNIIBI, @ HOPOABI, 00Ja1aI0NINe HU3KUMH
3HaueHusiMu FZI (<1.5) xapakTepu3yroTcsi MEHbILECH
MIPOHHUIIAEMOCTHIO.

(UIBTPALIMOHHO-eMKOCTHBIMU CBOMCTBaMH TOPOI,
T.€. YYUTBIBATH HEOJHOPOIHOCTh IIPUPOIHBIX pe3ep-
BYapOoB.

JIUTEPATYPA:

1. A.A.Cameoszaoe "Tpexmepnvie nempo-gu3u-
yeckue Mooenu no KauecmeeHHbIM XapaKmepucmu-
Kam U QUIbMPAYUOHHBIM — CHOCOOHOCHAM

N1acmos-KoNIekmopos  (ha  npumepe

Normal Probability of Log FZI

-z "
0,90 ! H

Rock type 2
0,80 ! 1
0,70
0,50
0,50

0,40

Probability

0,30

0.0

| [
0,10 [l i
g Rock ype 5 1
0,00 * =
0,004 1,000 2,000

3, D0 & 000

Log FAI

Rock type 1

emmmmemnn ROCK type boundary

mecmopoxcoenus  Caneauan-/{ysanmuiii-
Xapa-3ups aoacwet)”, Azepbaiiodncancroe
Hegmsanoe Xozaiicmeo, baxy, 09.2022,
cmp.-23-27.

2. PIO.Anuapos, P.A.Pama3zanos,
A.A.Cameoszaoe. "Cosepuiencmgosanue
Memooa oyeHKU NPOHUYAeMoCmu 20PHbIX
NOPOO-KOJIEKMOPO8 NPUPOOHBIX pe3eps)a-
pos negpmu u 2aza", Hegpmezazonpomvicio-
5,000 soe oeno, Mocksa, cmp. 15-21. 05/2018.

3. J.Kozeny, "Ueber kapillare Leitung

des Wassers im Boden." Sitzungsber Akad.
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Wiss., Wien, 136(2a): 271-306, 1927

4. J.O.Amaefule, M.Altunbay, D. Tiab,
et al. Enhanced Reservoir Description:
Using Core and Log Data to ldentify Hy-
draulic (Flow) Units and Predict Perme-
ability in  Uncored Intervals/Wells.
Presented at the SPE Annual Technical
Conference and Exhibition, Houston, 3—6
October. SPE 26436.1993.

5. P.C.Carman, "Fluid flow through

f, 0 . . .
granular beds." Transactions, Institution of

Puc.2 I'paghuk pacnpeoenenus HopmaabHOU 6epOAMHOCU
nozapugma FZI (a) mecmopoxncoenue baxap; 6) Can-

2auanvi-/[yeannstii-Xapa 3upsa u bynna oenus

3aknrouenue

IIpoBeneHHbBIE UCCIEN0BAaHUS [103BOJIAIOT ClE-
JaTh CJIEIYIOIINE BHIBOJBI:

- HUCIOJIb30BAaHUE YCOBEPIIEHCTBOBAHHONW MO-
nenu Kosenun-Kapmana ¢ yuerom octaTouHOi BOAO-
HACBIIIEHHOCTH TO3BOJIUT 00JIee TOUHO OIPEICTUTh
KaueCTBEHHbIEC XapaKTEPUCTUKUA HEPTETra30HOCHBIX
I1J1aCTOB;

- U1 IOCTPOEHNUS THAPOINHAMUYECKON MOJIENH
MIPUPOAHOTO pe3epByapa He(TH U ra3a, BbIJICICHUE
AUTO-(halMaIbHBIX TPYII UMEET BaXKHOE 3HAYCHHUE,
IIOCKOJIBKY TO3BOJISIET BBIIETATH B pa3pe3e CKBaXKUH
YY4aCTKM C pPa3IMYHBIMH TETPOPU3NUYECKHUMH U

Chemical Engineers, London, 15: 150-166,
1937

6. Wanida Sritongthae, “Petrophysical
Rock Typing: Enhanced Permeability Pre-
diction and Reservoir Descriptions”, Search and
Discovery Article #51265, Characterization of Asian
Hydrocarbon Reservoirs, Bangkok, Thailand, March
31-April 1, 2016
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A.A.Somadzad>
CONUBI XO0ZOR HOVZOSI YATAQLARININ TIMSALINDA KOLLEKTORLARIN
KOMIYYOTCO QiYMOTLONDIRILMOSININ PETROFIZIiKi OSASLARI

XULASO

Hazirda neft vo gaz geologiyasinin toxirasalinmaz vozifalorindon biri neft vo qazin tobii laylarindaki
lay siixurlarinin = keyfiyyotinin qiymatlondirilmasidir. Moaqalads RQI, FZI parametrlorinin
giymotlondirilmasi ticlin quyularin geofiziki malumatlarinin komiyyast sorhini asaslandirmaq magsadila
Canubi Xazar ¢okiintli hovzasinin yataglarindan siixur niimunalarinin petrofiziki parametrlori tohlil edilir.
Bunun ii¢tin RQI, FZI parametrlorinin qiymatlori hesablanmis vo bu parametrlorin quyularda geydo alinan
tabii potensiallarin nisbi amplitudasindan korrelyasiya asililiqlar: qrafiki qurulmusdur.

Bahar va Sangacal - Duvanni - Xara-Zirs - Bulla doniz yataqlarinin timsalinda quyularin elektrometrik
molumatlariin sorhi laylarin qaliq su ilo doyma oamsali nozors alinmaqla RQI, FZI parametrlorinin
qiymotlondirilmasi ilo aparilmisdir.

RQI, FZI parametrlorinin miixtalif qiymatlorine malik siixurlarin siniflorini miioyyon etmok {i¢iin
coxolciilii klaster analizi aparilib va filtrasiya-tutum xiisusiyyatlorina vo material torkibino gore forqlonan
stixur qruplart miioyyon edilib.

A.A.Samadzada
PETROPHYSICAL BASIS OF QUANTITATIVE RESERVOIR EVALUATION IN CASE OF THE
SOUTH CASPIAN BASIN

ABSTRACT

Currently, one of the urgent tasks of oil and gas geology is to assess the quality of reservoir rocks in
oil and gas reservoirs. The quality of reservoirs in oil and gas fields can be determined by the parameters
of reservoir properties of rocks. In this article, studies were carried out to solve this problem and were
discussed the research methods for a particular field. For further research, there were plotted the graphs
of petrophysical dependences of qualitative parameters RQI, FZI on the permeability coefficient and
residual water saturation.

In case of Bahar and Sangachal - Duvanny - Khara-Zirya - Bulla deniz fields the interpretation of
well logging data was carried out with the estimation of RQI, FZI parameters, taking into account the
coefficient of residual water saturation of reservoirs.

To identify classes of rocks with different values of RQI, FZI parameters, a multidimensional cluster
analysis was carried out and groups of rocks that differ in reservoir properties and material composition
were identified.
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QEYRI-BIRCINS KiCiK QALINLIQLI KOLLEKTOR LAYLARIN
XUSUSIYYOTLORI (NEFT DASLARI YATAGI TIMSALINDA)

M.Isgandarov', 8. Xuduzad?*, A.Abuzarova’, Y.Korimova', O.Hiimbatov', A.Abbasova’®
“Neftqazelmitadgiqatlayiha” Institutu'; “AzNeft” Istehsalat Birliyi’;
Azarbaycan Doviat Neft va Sanaye Universiteti (ADNSU)?

Acar sozlar: anizotrop kollektor, karotaj, kicik galinliqgh lay, sinaq, xiisusi elektrik miigavimat, gillilik,

moasamoalilik

Metodika

Son dovrlards elmi odobiyyatlarda kigik miiqa-
vimotli mohsuldar kollektorlara boyiik digqet yetirilir
[1-4]. Kollektorlarin xiisusi elektrik miigavimatinin
asag1 olma soboblori bir sira amillarls slagslondirilir.
Bunlar, asason siixurda gil komponentinin miqdari,
elektrik kegirici minerallarin olmasi, siixurlarin tek-
stur va struktur xtisusiyyatlori, lay sularinin minera-
lizasiyast, kecid zonasinin varligi, anizotropiya vo d.

Miirokkob qurulusa malik belo kollektorlar
Azorbaycan yataqlarmin kasilislorinda

quyunun karotaj molumatlar1) interpretasiya naoti-
colorino osason kosilisdo olan lay dostolorindo
miixtolif qalinliqli kollektorlar tohlil olunmusdur
(sakil 1). Qurulmus paylanma histoqramindan
gorliniir ki, qalinhiglart <1.5 m kigik kollektorlar
osasan QUG lay dostosinda 46.4 % vo QD lay
dostasindos 40.6 % digor horizontlara nisboton {istiin-
lik toskil edir. Eyni qalinliql kollektorlar BLD-da
19.2 %, FLD-do 18.3 %, QUQ lay dostosinda 9.7 %,
QA-da 4.1 % vo QaLD-do 14.3 % toskil edir.

do rast golinir. Quyu geofiziki todqiqat

40,0

molumatlarinin interpretasiyasi prose- o

sinds standart iisullarla qiymatlondirilon '
30,0

bu ciir laylarin neftqazladoyma omsali
asagl oldugundan perforasiya-sinaq x 250
islorindo onlar nozardon yayiir. Buna 20,0
gora laylarin doyumluluq xarakterinin
doqiq tayin edilmosi {igiin karotaj molu-
matlarinin emal vo interpretasiyasi za-
mant yeni yanasma tisullarinin totbiqini

labiid edir. %0:
Hazirki todqiqat isi asagidaki

Migdari,

15,0

10,

[=}

5

=1

E

=

TogEaa
=esSah

=

“Mnndm ll

mOA
05 1 1.5 2 25 3 35 4 45 5 Qalb
h, m

marhalalarle aparilmisdir: geyri-bircins
kicik miiqavimatli laylarin xarakterik
xuisusiyyatlorinin dyronilmasi; kigik
miiqavimotli laylara dair aparilmis toadqiqatlarin
aragdirilmast; xtisusi elektrik miigavimatlorin (XEM)
asag1 olma sobablorinin aragdirilmast; secilmis tod-
qiqat sahasinin geoloji, madan-geofiziki vo d. xiisu-
siyyatlorinin dyronilmasi; dyronilon kosilisdo kicik
miigavimatli laylarin saciyyovi xassolori; oldo edil-
mis naticolor va tovsiyyalor.

Aparilmis todqigatlara asason kigik miigavimatli
qeyri-bircins mohsuldar kollektor laylara Neft Daglar
yatagmin kosilisindo tosadiif etmak olur. flkin mor-
halads yataq timsalinda bu ciir laylarin geoloji, madan-
geofiziki xtlisusiyyatlori otrafli dyronilmisdir [5].

Neft Daglar1 yataginin QGT molumatlarinin (80

Sakil 1. Neft Daslar: yatagu iizra lay dastalorinda kollektorlarin
qalinlhglarinin paylanmast

QUG vo QD lay dostolorinds kigik galinligl
(£1.5) laylarin qeyd olunan quyularin karotaj
molumatlarinin interpretasiya naticoloring osason
qiymoatlondirilmis gillilik vo masamalilik omsalla-
rinin statistik tohlili aparilmis vo xarakterik (orta, me-
dian, st.sapma vo s.) parametrlor hesablanmisdir
(sakil 2). QUG lay dostosindo kollektorlarin gilliliyi
0.22 v.h., masamoliliyi 0.19 v.h., QD-do gillilik 0.27
v.h., mosamolilik 0.19 v.h. toskil etmisdir.

Ononovi terrigen kosilisdo XEM-nin azalmasi
(kollektorun sabit masamoliyindo) doyumluluq
xarakterinin doyigsmosing, yoni neftdoyumludan su-
doyumluya keg¢mosi ilo miisahido olunur. Lakin
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Sakil 2. QGT-nin interpretasiyasina asasan kicik qalinlhiqgl (<1.5) laylarin gillilik vo masamalilik para-
metrinin paylanma histogramlari: a) QUG iizra; b) OD iizra

QGT-ya asason kicik miigavimatli laylar sudoyumlu
kimi interpretasiya olundugu halda, sinaq zamani bu
intervallardan neft axini alinir. Bu tip laylar Neft
Daglar1 yataginin QGT moalumatlarinin interpretasiya
naticalarinin sinaq malumatlari ilo miiqayisali tohlili
osasinda miioyyon edilmisdir (cadval 1). Niimuno
ticlin iki quyu tlzro tohlilin noticolori asagidaki
cadvalds toqdim olunmusdur. Cadvalden goriindiiyti
kimi, quyularin kasiliglorindos secilmis kollektorlarin
galinligi QD1-ds 0.6-3.4 m, QUG lay dostosdindo iso
1.0-2.0 m arasinda; QD1-ds kollektorlarin haqiqi
miigavimati 1.9-2.3 Om-m, QUG-do 1.8-4.0 Om'm
civarinda doyisir. Ilkin interpretasiya noticolorino
osason bu laylar sulu kimi saciyyalondirilsodo QD1
lay dostasindon 5 t/giin, QUG lay dostesindan iso 10
t/glin neft hasil edilmisdir.

Asagida Neft Daslar1 yatagindaki 1541 Ne-li
quyunun geofiziki todqigat molumatlarinin inter-
pretasiya noticolori planget soklindo verilmisdir
(sokil 4). Burada QUG lay dostosinin kesilisindo
secilmis kollektor laylar vo karotaj molumatlarina

86

asasan hesablanmis siiziilms tutum xiisusiyyatlorini
oks etdiron oyrilor gostorilmisdir. Qrafikdon
goriindiiyii kimi, toyin edilmis neftqazdoyumluluq
omsal1 kollektorlar li¢lin sorhad giymatindon asagi
qiymatlorls saciyyalanir.

Oyani sokildo xiisusi elektrik miigavimatinin
geofiziki  parametrlorlo  (mosamolik, gillilik)
miiqayisosi iigiin 12 quyunun perforasiya-sinaq
molumatlar1 naticolorine géra doyumlulugu nozors
aliaraq qrafiklor tortib edilmisdir (sakil 3). XEM-in
qiymatlondirilmasi YKZ (yan karotaj zondlamasi)
molumatlarinin emali1 naticosinds, mosamoalik va
gillilik iso QP-ya (quyu potensiali) gora toyin edil-
misdir. QUG lay dostosi iizro qurulmus qrafiklordon
molum olur ki, XEM-o goro mohsuldar (neft vo ya
neft-qaz) vo qgeyri mohsuldar (su) kollektorlarin
sorhad xottini ke¢irmok olmur. Moahsuldar kollektor-
laylarin miigavimatlori asasan 2 Om-m (bazi hallarda
1.5 Om-m) vo daha yiiksok qiymotlorlo saciyyals-
nirlor. QUG lay dostasinin smagq naticaloring géra bu
laylarin debiti 0.5-30 t/giin neft, orta hesabla 12 t/giin



AZORBAYCANDA GEOFIiZiKA YENILIKLORI

Cadval 1
Neft Daslari yatag iizra QGT-nin interpretasiya naticalarinin
stnaq malumatlari ilo miiqayisasi
OGT-nin interpretasiya naticalari Sinaq naticalari
La . ..
Quyu das.;)a Layn intervaliyy, m | Him | Piay K., K, Perforasiya Siizgac, m [
tav. dab. m | Omm v.h. v.h. tarixi tav. dab. | t/giin

331.1 3329 | 1.8 3.5 0.19 0.24
335.2 337.1 1.9 | 2.7 0.24 0.23
338.7 340.3 1.6 3.2 0.16 0.11
. 3425 344.3 1.8 4.0 0.14 0.11
1541 | QUG 6/3/1979 360 328 10
346.3 3477 | 14 | 25 0.19 0.20
350.7 3527 | 20| 29 0.23 0.18
354.9 357 2.1 2.6 0.27 0.16
357.8 3588 | 1.0 1.8 0.17 0.41
640.2 6416 | 14 | 2.0 0.14 0.44

650 6534 | 34| 23 0.15 0.39
1641 | QD1 8/9/1985 685 637 5
656.8 6574 | 0.6 | 2.2 0.16 0.37

660.4 661 0.6 1.9 0.14 0.44

larinin  interpre-
tasiya  noticole-
rino osason do-
yumluluq baxi-
mindan bu laylar
sudoyumlu kimi
xarakterizo olun-
dugu halda sinaq
islori zamani ho-
min intervallardan
tomiz neft axini
alinmasi ononovi

toskil etmigdir. Sudoyumlu laylarin miiqavimstlori 1- interpretasiya tsullarindan forqli yanasmalarin
2.5 Om'm arasinda doyisir. QGT-nin interpretasi-  taotbiqi tovsiyys olunur.

yasina gors toyin edilmis mohsuldar laylarin
moasamoalik amsal1 0.11-0.35 v.h., orta hesabla
0.22 v.h., gillilik parametri iso 0.18-0.55 v.h.,

wrpag
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Sakil 4. Neft Daslart yataginin 1541 Ne-li quyunun geoloji-geofiziki saciyyasi

QUG iizra

orta hesabla 0.31 v.h. togkil edir. 3‘;

Beloliklo, aparilmis todqiqatlara osason . 95 o)
6yr9nil?n kasilisds kigik galinliqli laylara daha g 5 >,
cox QUG va QD lay dastasinda rast golinir. <15 ki
Todqiq edilmis horizontlarda ki¢ik miigavi- Y @nefiqm
motli mohsuldar laylarin saciyyavi xiisusiyyat- 0,5 MR g

iy

lorindon - kigik effektiv neftdoyumlu qalin-
liglara, orta vo asag1 mosamolik omsallarina vo
nisboton yiiksok gilliliyo malik olmalarini,
geyd etmok olar.

Quyu geofiziki toadqgigat (QGT) molumat-

0 00z 01 013 0,2 0,25 0,3 0,35 04
K wh.

Sakil 3. Perforasiya-sinaq malumatlarini nazoro alaraq
XEM-in masamalik va gillilik parametrlari ilo miiqayisasi
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M.Isgandarov, A.Khuduzade, A.Abuzarova, Y.Kerimova, A.Humbatov, A.Abbasova
FEATURES OF THIN HETEROGENEOUS RESERVOIR BEDS

(IN CASE OF NEFT DASHLARY FiELD)

ABSTRACT

Anisotropic reservoirs typically consist of an alternation of thin reservoirs and non-reservoirs. In order to determine
the effective oil and gas saturated thickness of this type of complex reservoir, it is necessary to develop special
techniques for interpreting well logging data. Such productive reservoirs are characterized by abnormally low re-
sistivities, with values corresponding to clayey non-reservoirs or clayey water-saturated reservoirs.

In a traditional terrigenous section, a decrease in resistivity (electrical resistivity) is observed (with unchanged
reservoir porosity) when the nature of saturation changes, i.¢. transition from oil-saturated to water-saturated. As a
result of the interpretation of well logging data from formations characterized as water-saturated, when they are
tested and anhydrous oil flow is obtained, it suggests the need to study this type of sections. At the same time, it is
important to determine the reasons for the decrease in electrical resistivity of the productive reservoir and the criteria
for searching unperforated low-resistivity reservoir layers.

M. Hckenoepos, A.Xyoyzaoe, A.Aby3apoea, E.Kepumosa, A.I'ymoamos, A.A66acosa
OCOBEHHOCTHU TOHKUX HEOJHOPO/JIHBIX IIVIACTOB KOJUIEKTOPOB
(HA MPUMEPE MECTOPOXJIEHUSA HE®TAHBIE KAMHN)

AHHOTALIUS

AHHM30TPOITHBIE KOJUIEKTOPBI OOBIYHO TPEACTABIISIOT COO0I YepeJOBaHNE TOHKHX KOJUIEKTOPOB M HEKOJIJIEKTOPOB.
Hust onpenenenns 3¢ GeKTuBHON HePTe- U ra30HACHIEHHON TOIIIUHBI 3TOTO THIIA CIOKHOTO KOJIEKTOpa TpeOyeTcst
pa3paboTKa crienuaabHbIX MeToA0B nHTepnperauuu AanHbix [ MC (reodusndeckue uccnenoBanms CKBaxun). Takue
MPOAYKTUBHBIE KOJJIEKTOPA XapaKTEPHU3YIOTCSl aHOMAJIbHO HU3KHUMH COIPOTHBIEHUSIMH, C TIOKAa3aTeNsIMHA, COOTBET-
CTBYIOLIMMH INIMHUCTBIM HEKOJUIEKTOPaM MM INIMHUCTHIM BOJIOHACHIIIEHHBIM KOJJIEKTOPaM.

B TpaaunmonHom TeppureHHoM paspese cHmkenue YO C (yaenbHOro 3JIeKTPHYECKOTO CONPOTUBIICHHS) HAOIIO-
Jaercs (Ipy HEU3MEHHOW MOPHCTOCTH KOJUIEKTOPA) MPY MU3MEHEHUH XapaKTepa HACBIICHUs], T.€. Iepexoae OT Hed-
TEHACBIIICHHOTO K BOJOHACHILIEHHOMY. B pe3ymbrare MHTEpHpeTanuy NAaHHBIX CKBAXHHHBIX Te0()U3MUECKUX
HCCIIEIOBAHUH, U3 IJIACTOB, XapaKTEPU3YIOIINXCS KaK BOAOHACKHIIICHHBIE, TPH UX MUCIBITAHUN U TIOITy4YeHUH O€3BOI-
HOTO TIPUTOKA HE(THU, IPeAToIaracT HEOOX0AMMOCTb U3yYEeHHSI JAHHOTO TUITA pa3pe30B. [Ipr 3ToM BasKHO ONpeAeInuThb
MIPUYUHBI CHIKEHHS YIEIbHOTO AJIEKTPUUYECKOTO COMPOTUBIEHHS MPOTYKTUBHOIO KOJUIEKTOpA U KPUTEPUH MOMCKA
HenepGOpUPOBAHHBIX MIACTOB KOJJIEKTOPOB HU3KOTO COMPOTHBIICHHUSI.
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NEFT-QAZ QUYULARINDA LWD OLCU ISLORINO YENI

TEXNOLOGIYALARIN TOTBIQI

N.V.Pasayev', 8.0.Mahmudov’, E.Y.Abbasov’, E.E.Ismayllov

IADNSU, *GGI MGIB, ’SOCAR AQS

Acar sozlar: LWD, MWD, sensor, meyl, azimut, real zamanli neytron, masamalilik, tezlik modulyasiya,

radioaktiv stialanma

Giris

Hazirda bir ¢ox neft-qaz sirkotlori diinyanin neft
va qaz tolabatin1 6domak mogsadi ils kasfiyyat vo
hasilat iigiin intensiv qazma iglori aparir. Burada
qazma lgcilin kosfiyyat islorinin daha effektiv vo
somorali toskil edilmasi prioritet masoloyo ¢evril-
misdir. Qazma zamani quyu liilesi boyunca forma-
siyanin qiymoatlondirilmasi gazma omsoliyyatinin
miivoffoqiyyatli olmasi ii¢iin boyiik shomiyyat kosb
edir. Qazma zamami (LWD) texnologiyalarinin
totbiqi ilo adi kabel karotaj alstlori ilo nisbotdo
gecikmonin vo formasiya doyisikliyinin minimuma
endirmasi gozlonilir. Bu texnologiyalardan biri da ra-
dioaktiv 6l¢mo islorinin burada totbiqidir. Radioaktiv
monba istifade edilon konfiqurasiyalarda niive
monbalori LWD-nin osasini togkil edir vo neytron
masamoliliyi, o climlodon gamma-siia sixligini toyin
etmoklo qazma prosesi ilo bagli asas gorarin gabul
edilmasi vo petrofiziki xassolorin 6yronilmasi {ligiin
istifado olunur [1, 2]. LWD vasitasilo aparilan vo ra-
dioaktiv monbalordan istifade edilmaklo alds edilon
real zamanli molumatlar daha bdyiik iistiinliiyo ma-
likdir, ¢iinki qazma prosesi zamani yeni malumatlar
oldo edilir. Real zamanli molumatlar homiso yiiksok
keyfiyyoto malik olmasa da, bunlar formasiya hag-
qinda kifayat godor molumat oks etdirir. LWD
cihazlar1 hom real vaxt rejimindo, hom do yaddas
qurgusunda qeydo alinmis rejimdo verilonlorin
oxunmasini tomin edir. Burada yaddasda saxlanan
nlimunslorin sayia osason daha yiiksok keyfiyyatli
molumat toqdim edir vo adaton yekun natica olaraq
mistoriyo gondorilon hesabata slavo olunur. LWD-
do radioaktiv materiallarin taotbiqi ils slagali riskler,
ganunla tonzimlonon saglamliq, tohliikasizlik vo
ekoloji aspektloro asaslanan prosedurlardan istifado
etmoklo hoyata kecirilmolidir. Qazma prosesindoki
geyri-miloyyanliklor igarisinds niivo manbalari olan
alatin ilisib gqalmasi ilo naticalona bilacok problemlor
yarada bilor. Bu ciir masalolords niive monbayinin
quyuda tork edilmomasi li¢lin ehtiyat todbirlori
goriilmolidir [3, 5].

Qazma zamani karotaj (LWD) ila tanmishq:

LWD-quyunun qazilmasi zamani va ya qaz-
madan qisa miiddot sonra qazma avadanliginin asagi
hissosino yi1gilmis alotlordon istifado etmoklo lay
xilisusiyyotlorinin 6l¢lilmosi demokdir. Riskli vo
bahali olmasina baxmayaraq bu cihaz qazma
mohlulu laya niifuz etmazdon ovval lay xassalorinin
Ol¢iilmosine imkan verir. ©nonavi kabel karotaj
alatlorinin isladilmasinin ¢atin oldugu quyularda,
(masalon, boyiikk inhirafli quyularda) LWD
etibarlidir. LWD sensorlarina qodar olan mosafoni
azaltmaq: 6lgmalors otraf miihitin tosirlorinin azaldil-
mast, asas gorar verilmaosi tigiin tolob olunan molu-
matlarin alde edilmasi va interpretasiyast ti¢iin goz-
lomo miiddatini minimuma endirilmasi baximindan
osas masaladir. Beloliklo, atilan addimlar moalumat-
larin oldo edilmosi, se¢imlori vo mohdudiyyatlor
baximindan podratc¢i mithondis ilo miizakirs edilmoli
va texniki olaraq biitlin is planlagdirma faaliyyat-
lorine daxil edilmalidir. LWD-ds malumatin tiirma
proseslori osason iki sokildo hoyata kegirilir, alot
daxilindo molumatin &tiiriilmasi vo molumatlarin
yuxariya otiiriilmosi[4]. Olgmoalor ya alotin yadda-
sinda saxlanila bilor, ya da mohlul pulsasiya
telemetriyasindan istifads edorak yuxar 6tiiriilo bilor.
Lazim olduqda, bazi molumatlarin yaddasda saxlan-
mas1 va bazilarinin real vaxt rejiminds otiiriilmasi
yolu ilo bu iki {isul birlosgdirilo bilor. Real vaxt
rejiminds oxumagq {li¢iin molumat otiirmonin basqa
bir yolu da yalniz mohdud miqdarda molumatin
otlirtilmosidir, (masalan, har dérd oxunusdan birini
yuxartya géndormok.) Qalan molumatlar alotdoki
yaddas paketi soths ¢ixarildigdan sonra kompiitera
yiiklomok {igiin saxlanilir. Qeydo alinmis molumatlar
lay malumatinin tam versiyasidir va yekun hesabatda
toqdim edilir. Biitiin malumatlarin real vaxt rejiminde
gondorilmasi miimkiin olmadigi {igiin molumatlari-
nin keyfiyyoti on yaxsi soviyyado olmur. Bununla
belo, qgazma prosesi zaman1 miisahido moagsadi ii¢lin
kifayst edir [3, 4].
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Sakil 1. Quyudan gondoarilon signallari (impulslary) qabul etmak iiciin bogucu manifoldda quragdirilmig

tazyiq sensoru

Umumiyyatlo, LWD-don analoq molumatlar ikili
(binar) formaya cevrilir. Malumatlar gazma mohlulu
ilo axini mohdudlasdiran mexanizmdon istifado
etmoklo Otiiriiliir vo daha sonra mohlul vasitasilo
otliriilon miisbat vo ya monfi tozyiq impulslar
yaradilir. Bunlar gazma borusunun i¢arisindoki maye
situnu boyunca 6tiiriiliir, tozyiq sensorlari ils sothdo
oxunur vo sonra qeydo alinaraq emal edilir.
Molumatin 6tiiriilmosi, homginin firlanan klapanl
tozyig-pulsasiya generatorlarindan istifado etmoklo
do hoyata kegirilo bilor. Bu generatorlar gazma maye-
sinin axinini névba ilo mohdudlasdirir va acir, bu da
gazma mohlulunda kosilma siirotino miitonasib olan
dastyici tezliyindo yaranan doyison tozyiq dalgalarina
sobab olur. Quyudibi sensor molumatlar1 bu akustik
dasiyict tezliyi modulyasiya etmoklo sotho Gtiiriiliir.
LWD cihazlar1 daxilindoki sensorlardan alinan
molumatlar daha sonra gazmaginin dorinlik molu-
matlar1 asasinda formasiyanin dorinliyi ilo olaqo-
londirilmoalidir. Basqa bir soth sensoru dorinlik
sensoru kimi bucurqada barkidilir. Daqiq naticalorin
olda edilmasi tigiin biitiin molumatlar istinad edilmis
referens vaxta uygun toyin edilir.

LWD-nin inkisafi gazma zamani 6l¢gmo (MWD)
ilo olagoalidir vo firlanma momenti, oxboyu yiik
(WOB) kimi slave dlgmolordon basqa mailli qaz-
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mada vacib olan meyl vo azimut bucagi kimi xiisu-
siyyatlori 6lgmak iigiin istifade edilmisdir. MWD
vasitosilo gobul edilon bu parametrlor gazmagilara vo
gazma miihondisine real vaxt rejiminde quyuda
gazma islorinin parametrloring nozarat etmoys imkan
verir ki, bu da LWD amaliyyatinin ugurlu olmasi
liclin vacibdir. ©ksor hallarda LWD MWD ilo
birlikda islodils bilor. $2kil 4-do QAAH-n1 LWD va
MWD ils tortibi oks olunur.

Niiva manbayi ilo qazma zamani karotaj (LWD)

Servis sirkotlori torafindon hazirlanmis son LWD
texnologiyasi termal neytronunun niivalar torafindon
tutulma ehtimalini miioyyon etmok {iclin lay
mayelorinin - qaz, neft vo suyun toyin edilmosing
komok mogsadils termal neytron tutulmasi ilo en
kosiyin Ol¢iilmasi kimi bir ne¢co 6lgmo aparmaga
imkan verir. Neytronun tutulmasi gamma siialarinin
yayilmasina sobob olur. Qamma stialarinin sénmasi
orta termal neytron tutma en kosiyini, vo ya
makroskopik en kosiyi toyin etmoyos komok edir vo
beloco quyu lilesi yaxinhigindaki  mosamo
boslugunda mayelori xarakterizo etmak ti¢iin 6l¢iiliir.
Sakil 3-da> LWD niivo cihazi vo niivo monbalarinin
reaksiyasi verilmisdir.
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Sakil 2. Qazmaginin bucurqardina barkidilmis darinlik sensor

Niiva manbalori olan LWD cihazi iiciin
risklorin qiymatlondirilmasi

LWD omoliyyatlari, xiisuson do niivo manbo-
lorindon istifado edon omoliyyatlarin saglamliq,
tohliikosizlik vo otraf miihit aspektlori vardir. Ra-
dioaktiv siialanmanin tasirini mohdudlasdirmagq ti¢iin
fovgolado addimlar is proseduruna daxil edilmalidir.
Radioaktiv monbalorin saxlanmasi, dasinmasi vo
istifadosi tiglin xiisusi prosedurlar olmalidir. Ra-

dioaktiv manbalordon masul organlar bu manbalarin
saxlanmasini, miintozom sinaqdan kegirilmosini vo
yekunda zororsizlogdirilmosini tonzimloyir. Niivo
monbolorindon istifads etmoklo aparilan LWD
omoliyyati zamani1 hoyata kecirilon prosedurlara
manbalorin miivafig LWD cihazina yerlosdirilmasi
vo ¢ixarilmasi prosesi daxildir. Kabel karotaj1 ilo
miiqayisada, LWD-do monbalarin yerlosdirilmasi va
cixarilmast prosesi daha miirokkobdir, eyni zamanda

S
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Sakil 3. a) Sixhiqg/masamoalik malumatlarinin alda olunmasi iigiin LWD niiva cihazinin modifikasiyasi,

b) Niiva manbalorinin reaksiyasi
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monbolarin quyuda qal-

Detektorlan

' Neytron Manbs

, Qamma karotaj

Qazma motoru

Qazma baltasi

mas1 ehtimalin1 aradan
qaldirir. Natica etibarilo,
moanbalarin azad edilmasi
proseduru biitiin prosesin

14-MeV

Uzaq Termal

Neytron i -
Moah lilivi VaxFlm uzadir, 1ak¥n 'rnea'n'
bonin zodolonmasi riskini

“mm;“' azaldir, beloliklo, otraf

miihit Gi¢lin risk azalir.
Yalniz 35% hallarda tu-
tulmus QAAH-1n ugurla
azad edilmosi mimkiin
olur. Umumilikdo isa

Masamaliliyvi

gabuledici va

¢ "'“f"r'“ l:gﬁ:}:'ln 85% hal.larda a}etin azad
Slgilari) edilmosino nail olunur.

Ona goro do belo bir
problem yarandiqda
nozora alinmali olan bir
sey do, omoliyyatcilarin
monbalari ayriligda
¢ixarmasi vo QAAH-1
biitov sokildo ¢ixarmasi
arasinda se¢im etmasidir.

et ne

ODOBIYYAT:
1. Akkurt, R., Frans-

Sakil 4. QAAH-n1 LWD va MWD ils tortibi (BHA)

daha ¢ox vaxt aparir vo LWD QKAH-1 y1igmaq vo
sOkmok tligiin daha cox is¢i tolob edilir. Bozon
arzuolunmaz hallar bas verir ki, bu da radioaktiv
manbolorin yerlosdiyi alotin ilisib qalmasi ilo
naticolonir. Hadisolora sabab ola bilocok bazi osas
problemlors misal olaraq uygunsuzluqlar, masalen,
quyuda novun amals golmasi, quyu divarinin ugmast,
qazma moahlulu ils bagli problemlar; hatta zalzalo
kimi tobii folaketlor gdstarile bilor. Bas vera bilocok
on pis vaziyyat odur ki, radioaktiv monbaolori geri
qaytarmaq miimkiin deyil vo miimkiin olan yegana
yol onlar1 quyuda saxlamaqdir. Bu halda quyunun
xtiisusi iisulla baglanmasi talob olunur vo burada otraf
miihite tosiri minimuma endirmak ii¢lin monitoring
prosedurlart hoyata kecirilmolidir. Bu ciir hallarda
masul orqanlar dorhal xebardar edilmalidir. Osasan,
tohliikosizlik talablori ilo bazi LWD alotlori qazma
borusundan naqildon istifado edorok manbalori
tutmaga imkan veran dairovi yiiklomo sistemino
malikdir. Bu, alot quyuda ilisib qaldiqda alotdoki
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N.V.Pasayev, 8.0.Mahmudov, E.Y.Abbasov, E.E.Ismayilov
USE OF TECHNOLOGICAL ADVANCES IN LWD MEASUREMENTS IN
OIL AND GAS WELLS

ABSTRACT

In recent years, many oil and gas companies around the world have made it a priority to organize ex-
ploration activities for drilling more effectively and efficiently. In this regard, evaluating the formation
along the wellbore during drilling is of great importance for the success of the drilling operation. Real-
time data has a greater advantage because new data is acquired during the drilling process. Applying
MWD and LWD technologies minimizes the delay and formation change compared to conventional wire-
line tools. One of these technologies is the application of radioactive measurement. In configurations
where a radioactive source is used, nuclear sources form the basis of LWD. They are used to make a fun-
damental decision about the drilling process by determining neutron porosity, including gamma-ray den-
sity, and to study petrophysical properties and correlate offset wells.

H.B.Ilawmaes, A.A.Maxmyoos, 3.51.Ab6acoe, 3.3.Ucmaiivinos
INPUMEHEHUWE HOBENIIINX TEXHOJIOT'UI1 B LWD UCCJIEJOBAHHUSX B
HE®TE-TA30OBbIX CKBAJKNHAX

AHHOTAIIUA

B nocnennue rogpl MHOTHE HE(TEra3oBble KOMITAHUH 110 BCEMY MUPY CJIEIai CBOSH MPHOPUTETHOM
3aj1aveii OpraHu3aIHio IeoI0ropa3BeJOYHOM eI TETBLHOCTH TSt 6oree 2(h(heKTHBHOTO U pe3yIbTaTUBHOTO
Oypenusi. B cBs31 ¢ 3TUM OIIEHKa IIACTa M0 CTBOJTY CKBaXXHHBI BO BpeMsi OypeHHs HIMEET OO0JIbIIOE 3Have-
HUe JUI ycriexa onepanuu OypeHus. JlaHHbIe B HBIHEITHEE BPeMsi UMEIOT OOJIbIIOe PEUMYIIECTBO, I0-
CKOJIbKY HOBBIE JJaHHBIE coOHMparoTcsi B mporecce Oypenwus. [Ipumenenue texnomorui MWD u LWD
CBOJUT K MUHUMYMY 3a/I€P>KKH U N3MEHEHMUsI I1acTa 110 CPABHEHHUIO C TPAAULIMOHHBIMUA HHCTPYMEHTAMH,
paborarommu Ha Kabene. OJHON U3 TaKUX TEXHOJIOTHI SIBIISIETCS IPUMEHEHNE PAJMOAKTUBHBIX H3Me-
penuii. B koH(puUrypanusax, B KOTOPBIX UCMOIB3YETCs paAMOaKTHBHBIN HCTOYHUK, 0OCHOBY LWD cocrtas-
JSIOT siiepHble UCTOYHUKHU. OHU UCTIOIB3YIOTCS JUIsl IPUHATHS NPUHIMINAIBHBIX PEIIEHUH O Ipolecce
OypeHus IyTeM ONpeiesIeH I HEUTPOHHOH MOPHCTOCTH, BKITFOYAst TNIOTHOCTh FAMMa-M3ITyYeHNs, a TAKKe
JUTSL U3yUYSHHS ETPOPU3NIECKUX CBOMCTB U KOPPEISALIUN COCETHUX CKBAKHH.
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BAKI ARXIPELAGI ORAZISINDOKI PALCIQ VULKANLARININ
GEOLOJI-GEOFIZIiKI TODQIQATLARININ ANALIZi

I.A. Qasimov, S.A.Qasimova, E.M.Mansurov
SOCAR AQS MMC

Acgar sozlar: palcig vulkani, tazyiq, seysmostratiqrafik, konsolidasiya, iifiiqi-saquli spektral nisbat,

litoloji model, enina dalgalar

Ciris

Azarbaycan orazisinds vo ona mansub Conubi
Xazor sektorunda askar olunan 160 neftli-qazlh
qalximin 40-1 pal¢iq vulkani il miirokkoblasib.
Onlarin yarisinda palgiq vulkanlart vo bilavasito
onlarin (indiys godar yiiz milyon tonlarla neft hasil
olunan yataqlar) hiidudunda yerlosir. Bu da, palgiq
vulkanlarinin neft-qazliligla six elagadar olmasinin
tutarlt siibutudur [2].

Bu da 6z névbosindo Conubi Xozorin dorin su
zonasinin neft-qazliliq perspektivliyini alt pliosen ¢o-
kiintiilori ilo slagelondirir. Hesab edilir ki, Abseron
vo Baki arxipelaglari hiidudlarinda karbohidro-
genlorin mithiim yigimlarint dasiyan kompleksin
alverisli litofasiyas1 bu zonada da izlenilir. Bu da
neftli-qazli rayonlarin kompleks dyranilmasi maqgsae-
dilo kabohidrogenlarin toplanmasini tonzimlayon
geoloji-struktur gorait vo ona tosir edon amillorin
xiisusiyyatlorinin aydinlagdirilmasindan ibaratdir.

Qeyd etmok lazimdir ki, tadqiqat zaman1 geo-
fiziki malumatlarla yanasi, geoloji malumatlardan da
istifado olunmusdur (masalon, sahads qazilmis quyu-
larda aparilmis sinaq islorinin naticalori, quyulardan
gotiirlilmiis stixur nlimunalarinin litoloji tasviri va s.).

SDXZ bu strukturlarin ¢ox miirokkab geoloji

qurulusa malik olduglari miisyyanlosdirilmisdir
(sakil 1).

Baki arxipelaginda karbohidrogen yigimlari,
8 Mart yatagi istisna olmaqla palg¢iq vulkanizmi ils
miirokkobloson strukturlarda miioyyon edilmisdir.
Hazirda burada, 2 neft (Songocal-doniz, Duvanni-
doniz), 1 neft-qaz (Xero-Zirs), 3 neft-qaz-kondensat
(Olot-doniz, Umid, 8 Mart) yataqlari istismar edilir.
Mohsuldar qatin V, VII, VIII horizontlarinda askar
edilon karbohidrogen yigimlar1 ¢ox laylidir. Todric
edilon neftli-qazli obyektlorin say1 35-40-a catir,
yataqlarin hiindiirliyti 1500-1800 m-dir. Antiklinal
qurisiglarin regional enma istigamotindo qazin miq-
darmin artmasi va neft yataqlarinin neft-qaz, qaz-
kondensat va qaz yataqglari ilo avoz edilmasi miisa-
hids edilir. Mohsuldar gatin asagi hissasinin neft-
qazliliq perspektivliyi yiiksok qiymatlondirilir.

Songogal-doniz, Duvanni-doniz, Xoro-Ziro
yataqlarindaki vulkana yaxin ve uzaq neft-qaz
quyularindan goétiiriilon qumlu-alevritli stixurlarin
laboratoriya soraitindo eksperimental todqiqi vo
pal¢ciq vulkanlarinin bork tullantilarinda neftli
stixurlarin istiraki burada 12 km-o qodar dorinliklords
karbohidrogen yigimlarmin olmasint tesdigloyir
[1,3].

Sakil 1. MQ-nin sathina uygun galon SH iizra struktur xarita
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Bundan basqa, QGT oyrilorina goro kesilis
kollektor — geyri-kollektor tipli intervallara (qum-gil
fasiyalarina) ayrilmis vo onlara uygun (lokal bir kon-
tur ¢orgivasinda) miivafiq 3D litoloji model qurul-
musdur. Modelin qurulmasinda va fiziki voziyyatinin
toyininde Petrel proqram kompleksina daxil olan
stoxastik alqoritmlorden istifade olunmusdur. 3D
litoloji modeli qurarken, geoloji kasilisin miimkiin
litoloji dayiskenliyine baxmayaraq, torkibinds olan
gil, qum, qumdasi, gilli qumdasi, alevrolit, argillit vo
s., sorti olaraq “kollektor — qeyri- kollektor” kimi
boliinmiisdiir. Bu o demokdir ki, har bir 6zokds bir
rogom olmalidir, bu, litoloji tiplorden yalniz biri ilo
saciyyalonir, ya kollektor (qum torkibi {istiinliik toskil
edon siixurlar) vo ya digar geyri-kollektor (bizim
litoloji modelda gil torkibli olan siixurlar).

2D Xara-Zirs strukturunun Canub-Sarq perikli-
nalin1 da ohato etmis profillor, hom¢inin kegmis
illordo alinmais profillor {izro korrelyasiya iglori yerino
yetirilmigdir [1,3]. Seysmik horizontlarin stratiqrafik
monsubiyyati seysmik molumatlarin quyu molumat-
lar1 ilo uzlasdirilmast yolu ils toyin olunmusdur. Bu
baximdan Baki arxipelaginin Simal-Qarb regional
qalxma istiqgamotindo yerlagon neft-qaz yataqlarinin
geoloji qurulusu va neftli-qazliliginin paylanilmasi
qanunauygunluqlarinin ~ miioyyanlagdirilmasinda
sedimentoloji aspektlor boyiik shomiyyat kosb edir.

Litostratigrafiya

Sahonin stratiqrafik ve litoloji kasilisi Xora-Zira
sahoalorinde qazilmis derin qazma quyularina gora
Oyranilmisdir.
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Sakil 2. QA lay dastasinin daxilinda siixurlarin miiqavimatinin saha boyu dayismasi
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Sakil 3. VII horizontun daxilinda siixurlarin miiqavimatinin saha boyu dayismasi
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Quyu molumatlarina asason sahonin geoloji
kasilisinds Pliosen vo Dordiincii Dovr ¢okiintiilorinin
istirak etdiyi askar edilmisdir [1].

Taodqiqatlar noticosindo molum olmusdur ki,
Pal¢iq vulkanlarinin ¢6kma gatin neft-qazlilig: ilo
olagosini ilk ndvbado gaz, siilb vo maye piiskiirmo
mohsullart gostorir. Tadqiqatcilarin fikrina gors,
pal¢iq vulkanlarindan ¢ixan tullantt mohsullarinda
tez-tez neftlo hopmus qum vo qumdasi siixurlari
misahido olunur. Songacal-doniz — Duvanni-doniz —
Xoro-Ziras sahasi tizro 2D seysmik vo QGT molumat-
larinin kompleks tohlili sokil 2-doki kimidir (quyu

stratiqrafik komplekslarlo slagasi haqqinda konkret
molumat oalds etmok miimkiindiir.

Songacal-doniz — Duvanni-doniz — Xoro-Zira
sahosi lizro 2D seysmik vo QGT molumatlarinin
kompleks tohlili gdstorilmisdir.

Bu da Mahsuldar gatin alt $6basinin pozuntula-
rinin tadrican pazlagsmasina baxmayaraq, bu hissonin
darin doniz zonas1 olmasini siibut edon amillor kimi
gillilik, laylarin yatim dorinliklori vo laylanma
daracasinin kaskin artmasi ilo xarakteriza olunur.

Baki arxipelaginin Simal-Qorb hissasindo
antiklinal zonada biri-birindon litoloji vo morfoloji
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Sokil 4. 23-54 (Sangacal-doniz)-532-539-529 (Duvanni-daniz)-560-571 (Xora-Zira adasy) saylt quyular

iizra karotaj fasiyast analizi

karotaj oayrilari lizra fasiyalarin ayrilmasi).
Onlarin hansi dorinliklordon vo ¢okiintiilorlo

cohotdon forqlonon Mohsuldar qatin (MQ) alt va tist
sObalori hom do formalagma cohoatdon do forglonirlor.

olagadar olmasini aydinlasdirmagla, palgiq vulkan- Ust sdbado qum ¢okiintiilori {istiinliik toskil edirsa,

larinin karbohidrogen yigimlarinin bu vo ya digor

alt sobo qum-gil ¢okiintiilorinin névbalogmasi ilo
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Sakil 5. II-11 xatti (588-562-78-516-526-521-523-95-524-82-576-563 sayli quyular) iizra korrelyasiya sxemi
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xarakterizo olunur.

Analiz aparilan hissolorin gillilik qumluluguna
nozor yetirok. Secilmis quyular 2 kateqoriyada
ayrilmisdir: V vo VII horizontdan istismarda olan
quyular. Qeyd etmok lazimdir ki, se¢ilmis quyularin
har biri V tektonik blokdan istismarda olmusdur.
IIkin olaraq V horizonta géro gillilik-qumlulugun
paylanmasi xaritosino baxaq: Tektonik blokun Conub
vo Conub-Sorqindo daha ¢ox gillosmo miisahido
edilmisdir, blokun simal hissosi iso daha qumludur
(sakil 6).

Analiz {li¢lin gotiirtilmis 3 quyu iso V blokun

bas veran doyisikliklorin monitoringi {i¢iin toklif ol-
unan metodoloji yanasmadan istifado imkanlarini
giymatlondirmoyi hodoflomisdir.

Seysmik impedans kontrast bolmalari

H/V spektrlorindon alds edilon molumatlari eni-
no dalga siiratlorinin paylanmasi ilo bagli molumat-
larla inteqrasiya etmok, yeraltt H/V amplituda
doyorlorinin paylanmasini gostoron impedans kon-
trast bolmolori kimi taninan seysmostratiqrafik
tosvirlori verir [4,5].

2D-do ohomiyyatli doyisikliklorin olmadigi

S$akil 6. a) V horizonta asasan qurulmus gillilik-qumlulugun paylanmasi,
b) VII horizonta asasan qurulmus gillilik-qumlulugun paylanmasi

mixtolif yerlorindo yerlosir vo geyd etmok lazimdir
ki, gil-qum doyiskonliyinin quyularda hasilat doyi-
sikliyi ilo olagesiz qaldigini aydin gérmok olar.
Ciinki quyularin yerlosdiyi zonalar gil vo qumludur
vo hasilat doyisikliyini vulkanin piiskiirmesi ilo
olagoali oldugunu qobul etsok, bu daha ¢ox qumlu
zonada Oziinii biiruzo verardi ki, burada biz o
ganunauygunlugu goro bilmirik.

Novboti kateqoriya iso VII horizontdan is-
tismarda olan quyular kateqoriyasidir. VII horizonta
goro qurulmus gil-qumlulugun yayilmasi xoritosino
baxaq: tektonik blokun biitiin hissosi qumlu olaraq
geydo alinir (sakil 6b).

Bu molumat qisa miqyash foaliyyoto tosir edon
sorhoad sortlorini 6yronmok iigiin faydali hesab ol-
unur. Bundan olavo, bu todqiqat palgiq vulkanlar
fenomeninin tosirino moruz qalan orazilordo zamanla

bolgodo, enino dal@alarin siirotini gliman etmok
mogsadouygundur. Litostatik yiikiin artmasi sobabin-
don dorinlik ils artir, bu tendensiya asagidaki alagoya
gora modellosdirilo bilor (Ibs-von Seth vo Wolen-
berg, 1999):

V(1) si) =Vl +2)

burada, Vs(z) dorinlikdon asili olaraq kosmo
dalgasinin stirstidir; ¥, baslangic siirotdir; Z -
dorinlik; o - sliratin dorinliyo miitonasibliyi omsali.

Bu funksiya ilo siirat profili arasinda minimal
uygunsuzluq olan V,, vo a parametrlorini alds etmak
ticlin bir ol¢iilii ¥ -darinlik profilini toxmini etmak
ii¢iin istifada edilo bilor.

Ibs-von Seht vo Wohlenberg (1999) torafindon
diisturla ovoz edilib oldo edilmis parametrlor H/V
spektrlorinin tezlik qiymaotlorini (f) dorinlik qiy-
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amplitudlari (b) va polyar diagramlar (c)

moatloring (h) ¢cevirmoys imkan verir, slagali H/V am-
plituda doyarlori sakil 7-da verilmisdir.

Miintozom sobokonin qovsaqlarinda otraf sos-
kiiy niimunslorinin toplanmast qonsu H/V spektrlori
vo naticods impedans kontrast bolgolori ilo bagl
molumatlarin interpolyasiyasina imkan verir.

Natica va Takliflar

Bu todgigatdan belo notico ¢ixir ki, totbiqi
geofiziki metodologiyalardan istifado etmokls oldo
edilmis naticoalorin inteqrasiyasi pal¢iq vulkanlarinin
Oyronilmosinda yaxs1 potensiala malik ola biler.
Hoqigoton do, ilk on metr dorinlikdo maye-lilli
materialin miqrasiya yollarini vo toplanma zonalarini
miloyyon etmok miimkiin olmusdur.

Edilon analizin naticosindo iso miixtalif illordo
piskiiron vulkanlarin yaxin istismar quyularina
tosirinin miimkiinliiyli haqqinda doqiq sokilds fikirlor
sOylomok ¢atindir. Belo ki, tosirin olub-olmamasinin
arasdirilmasi movzusu daha genis miqyasda
arasdirmalar toalob edir. Biitiin bu analizlorin kom-
pleks vohdati naticasindo yekun bir fikir sdylomok
olar.

98

Sakil 7. HVSR (Saquli-iifiiqi spektr nisbati) spektrlorinin niimunalori (a), komponentlarin spektral
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LA.Gasimov, S.A.Gasimova, E.M.Mansurov
ANALYSIS OF RESULTS OF GEOLOGICAL AND GEOPHYSICAL STUDIES OF MUD
VOLCANOES IN BAKU ARCHIPELAGO

ABSTRACT

Numerous studies have shown that sedimentological aspects are of great importance in determining
the geological structure of the oil and gas fields located in the direction of the northwest uplift of Baku
archipelago and the regularities of the distribution of oil and gas. The study concludes that the integration
of results obtained using applied geophysical methodologies may have good potential in the study of mud
volcanoes. Indeed, it was possible to determine the migration paths and accumulation zones of liquid-
sludgy material in the first ten meters of depth. As a result of the analysis, it is difficult to give precise
opinions about the possibility of the impact of volcanoes erupting in different years on the nearby pro-
ducing wells. Thus, the topic of examining whether there is an effect or not requires more extensive re-
search. As a result of the complex unity of all these analyses, a final opinion can be made.

H.A.I'aceimos, C.A.I'aceimosa, 3.M.Mancypoes
AHAJIN3 PE3YJIBTATOB I'EOJIOTO-I'EO®HU3NYECKHNX UCCJIEJOBAHUM I'PSI3EBBIX
BYJIKAHOB HA TEPPUTOPUU BAKUHCKOI'O APXUIIEJIATA

AHHOTALIUAS

MHOTOYHCIIEHHBIC HCCIICIOBAHUS TIOKA3aJU, YTO CEIUMEHTOIIOTHYECKUE aCIEKThl MMEIOT OOJIBIIOE
3HAUCHHE B ONPEJICIICHIH I'€0JOrMYSCKOr0 CTPOCHHS MECTOPOXKICHUI He(TH 1 ra3a pacroiIoKeHHBIX B
HaIIPaBJICHUU CEBEPO-3aIlaIHOTO MOJHATUSI BaKMHCKOTO apxuIienara u 3aKOHOMEPHOCTEH pacipeieieH s
HedTu ¥ ra3a. B uccnenoBanuu genaercs BHIBOA, YTO MHTEIPALIUS PE3yJIbTaTOB MOIYyYSHHBIX C UCTIOJIb-
30BaHUEM MPHUKJIATHBIX FeOPHU3NIECKUX METOIOB MOXKET UMETh XOPOLIHMI MOTSHIMAI IIPU U3YYCHHUHU IPsi-
3€BBIX BYJKAaHOB. J[eHCTBUTEIBHO HA MEPBBIX NECATH METpax NIyOWHBI YIAJIOCh ONPEACIUTH ITYTH
MUTPALH ¥ 30HBI HAKOIUICHUs WIIMCTOTO Marepuaia. B pesynprare aHaiam3a CIOKHO JaTh TOYHbBIC 3a-
KJIFOYCHHUSI O BOSMOXKHOCTH BO3ICHCTBHS M3BEPIKCHHS BYJIKAHOB B pa3HbIC TOJbI HA ONMKAMIIIE SKC-
IUTyaTallMOHHBIE CKBAXXHHBI. TakiuM 00pa3oM ompeesieHue Toro, ecTb i 3pdekT nim Het, Tpedyet dornee
OOIIMPHBIX UCCIICIOBAHUN.
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Nekrolog
XOSBOXT BAGI OGLU YUSIFZADO

Azorbaycan ictimaiyyatino agir itki iz vermisdir. Gorkomli neft¢i-alim vo
geoloq, Azorbaycan Respublikasi Dovlot Neft Sirkotinin birinci vitse-prezidenti,
respublika dovlot miikafatlar1 vo Heydor ©Oliyev Miikafati laureati, geologiya-
mineralogiya elmlori doktoru, professor, Azorbaycan Milli Elmlor
Akademiyasinin haqiqi tizvii Xosboxt Bagi oglu Yusifzade 2023-cii il oktyabrin
3-do dmriiniin 94-cii ilindos vofat etmisdir.

Xosboxt Yusifzado 1930-cu il yanvarin 14-do Baki sohorinin Pirsagi
kondindo anadan olmusdur. Orta moktobi bitirdikdon sonra o, 1947-1952-ci
illords indiki Azorbaycan Dovlat Neft vo Sonaye Universitetinin neft vo qaz
yataqlarinin geologiyas1 vo kosfiyyat1 fakiiltasindo dag miihandisi-geoloq
ixtisasi lizro ali tohsil almisdir.

Xosboxt Yusifzado 1960-c1 ildo geologiya-mineralogiya elmlori iizro
namizadlik, 1987-ci ildo doktorluq dissertasiyalari miidafio etmis, 2005-ci ildo
professor elmi admi almis, 2007-ci ildo Azorbaycan Milli Elmlor
Akademiyasinin hoqiqi tizvii se¢ilmisdir.

Omok faaliyyatine 1952-ci ildo SSRI Neft Sonayesi Nazirliyinin Layiho
Institutunun Baki filialinda miihondis-geoloq kimi baslayan Xosboxt Yusifzado 1954-cii ilodok “Donizneft”
Birliyindo geoloji $6ba raisinin miiavini va “Azneft” Istehsalat Birliyindo bdyiik geoloq, 1954-1963-cii illorda
indiki “Neft Daslar1” Neft vo Qazcixarma Idarasinda boyiik geolog, bas geoloq vo rais vozifalorinda islomis,
1963-1970-ci illords “Basdonizneft” Idaresindo s6ba raisi, 1970-1992-ci illorde “Xozordenizneft” Birliyinda
miixtalif rohbar vazifalords ¢alismisdir.

Xosbaxt Yusifzads 1992-ci ilin may ayindan “Azarineft” Dovlot Konserninin birinci vitse-prezidenti olmus,
homin ilin noyabrindan dmriiniin sonunadok Azarbaycan Respublikasinin Dovlot Neft Sirkstinds prezidentin
miisaviri, vitse-prezident vo birinci vitse-prezidenti vozifalorindo islomisdir.

Akademik Xosboxt Yusifzado Azorbaycanin neft salnamosino parlaq sohifolor yazmis soxsiyyatlordondir.
Xazarda genismiqyash axtarig-kosfiyyat islorinin ugurla aparilmasinda vo donizin zongin potensialinin agkar
olunmasinda Xosboxt Yusifzadonin miistosna xidmatlori vardir. Onun bilavasito rohborliyi vo istiraki ilo
20-don artiq neft vo qaz yatagi, o climlodon “Azori”, “Ciraq” vo “Glinosli” yataqlar: kosf edilorok istismara
verilmisdir. Homin yataqglarin kosfi 6lkomizin neft strategiyasinin milli monafelorine uygun gergoklosdirilmosindo
mithiim chomiyyot kosb etmisdir. Neft-qaz geologiyasi iizra soristoli miitoxassis olan Xosboxt Yusifzads uzun
illor arzinda topladig1 zongin tocriibasini neft sonayesi strukturlarinda mosul vozifalords ¢alisarkon 6z toskilatgiliq
bacarigi ilo ahongdar sokildo birlosgdirirdi.

Xosbaxt Yusifzado eyni zamanda neft vo qaz sonayesinin aktual problemlarinin halli, neft-qaz hasilatinin
inkisafi vo geofiziki axtaris tisullarinin tokmillosdirilmasi sahasinde fundamental aragdirmalarin miiollifi kimi
taninmigdir. Onun elmlo istehsalatin six bagliligini oyani tocessiim etdiron todqiqatlart Xozor denizinin
Azorbaycan sektorundaki neft-qaz yataglarinin iglonmosi zamani elmi metodlarin totbiqindo xiisusi rol
oynamigdir. Xosboxt Yusifzadonin apardigi todqiqatlarin naticalori onun 200-9 yaxin elmi asorinds 6z oksini
tapmigdir. Alimin neft emali sanayesinda ixtiralar1 respublika iqtisadiyyatina boyiik somare gotirmis, karbo-
hidrogen ehtiyatlarinin hocmi ils bagli hesablamalar1 homigs 6ziinii dogruldaraq, ona hamkarlari arasinda niifuz
qazandirmigdir.

Xosboxt Yusifzadonin Azarbaycanin neft-qaz sonayesinin inkisafinda ovozsiz xidmatlori vo ¢oxillik somarali
foaliyyati daim yliksok qiymotlondirilmisdir. O, miistoqil Azorbaycanin ali miikafatlar1 — “Heydor Oliyev”,
“Istiglal”, “Sohrat”, “Sarof”, 1-ci doracali “Omok” ordenlori vo “Azorbaycan Respublikasi Prezidentinin faxri
diplomu” ils taltif edilmis, “Omaokdar mithondis™ foxri adina layiq goriilmusdiir.

Gorkomli neftgi-alim vo geoloq, somimi vo tovazokar insan Xosboxt Bagi oglu Yusifzadonin xatirasi onu
taniyanlarin goalbindo homiso yasayacaqdir.

Allah rohmat elasin!

SOCAR Geofizika va Geologiya I'dara.si
Azarbaycan Milli Geofizika Komitasi IB
“Azarbaycanda Geofizika Yeniliklori” jurnalinin redaksiya heyati
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