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PETROPHYSICAL ANALYSIS OF MARS FIELD
OFFSHORE DAHOMEY BASIN NIGERIA

M. M. Abubakar*!, E. H. Ahmadov?

'Khazar University, Baku, Azerbaijan
2SOCAR, Baku, Azerbaijan

KEYWORDS:
Dahomey/Benin Basin;

ABSTRACT

Petrophysical evaluation of the Mars Field in the Dahomey Basin, Nigeria was done to
identify and analyze petrophysical properties of the reservoirs in the field. This was achieved =~ Petrophysics;
Volume of shale;
Porosity;

Water saturation;

by the use of 3 wells from the field. This research determines the lithology, shale volume
(Vsh), porosity (@), permeability (K), fluid saturation. Two hydrocarbon-bearing reservoirs
age from three wells were identified which was then subdivided into different levels in this
research. The average permeability value of the reservoirs is 20.0140md while porosity value =~ Potential reservoir;
ranges between 18%-39%. Fluid types within the reservoir were identified to be Gas, Oil,  Turonian;
Condensate and water based on the Neutron-Density log motif. The petrophysical analysis =~ Cenomanian.
of the field reveals that reservoir porosity ranges from 11-26%, hydrocarbon saturation
ranges from 0.07-0.91, water saturation ranges from 0.93-0.09, volume of shale ranges from
0.09-0.22 and net-to-gross ranges from 0.46-0.878. From this research it was identified that
the prolific reservoir within the Dahomey basin is within the Turonian and Cenomanian

reservoir with good quality reservoir and producible hydrocarbon saturation.

*e-mail: abubakar.mohammed@khazar.org
https://doi.org/10.53404/Sci.Petro.20220200025

1. Introduction
THIS document reviewed the hydrocarbon

2. Geological settings
The MARS field is located within the Benin

accumulation within the offshore Dahomey basin
using composite logs. This study involves the use of
readily available logs to determine rock properties,
fluid content, and draw inferences about the reservoir
quality within the Mars Field Dahomey Basin Nigeria.
There are two main reservoir intervals: a Turonian,
dominantly gas/condensate reservoir with an oil leg;
and a deeper, Cenomanian oil reservoir.

MARS Field is located approximately 24 kilometers
offshore western Nigeria, on the West African
Transform Margin (fig. 1).

-
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Fig. 1. Map showing location of MARS field

(Dahomey) basin which is a combination of inland,
coastal and offshore basin, the onshore parts of which
underlie the coastal plains of southwest Nigeria,
Benin, Togo and Ghana. A faulted basement high, the
Okitipupa Ridge separates Benin basin from the Niger
delta basin. This transform margin is characterized by
pull-apart basins which are bounded by faults. This
is seen in Tano and Keta basins in Cote D’Ivoire, and
Ghana and Benin basin. The major lithology of the
basin is Sand, Shale and Carbonates. The sedimentary
deposit can be divided into five cretaceous sequence
the Nkporo Shale, Awgu Formation, Abeokuta Group,
Albian Sands and Older Folded Sediment (fig. 2 and 3).

Materials and methods

The available petrophysical dataset used for MARS
petrophysical review consisted basically of Well head
data, log curves (LAS files), deviation surveys and
well picks for MARS wells. No core data was made
available for this review.

The petrophysical properties of each reservoir unit
identified in this study were calculated using empirical
petrophysics formular. The potential hydrocarbon
reservoir was identified using gamma ray, and the fluid
type were identified using resistivity logs together with
neutron-density log.

© 2022 «Scientific Petroleum». All rights reserved.



M. M. Abubakar and E. H. Ahmadov / Scientific Petroleum No.2 (2022) 006-013

Scientific Petroleum

journal home page: http://scientificpetroleum.com/

Shale Volume Estimation

Generally, shale volumes were calculated from
Clavier equation using gammaray log after determining
GR minimum and GR maximum values for each zone.

Gr-Gr
Vsh g, = min 1
index Grmax _ G?’mm ( )
Vsl i = 1.7 =/3.38= (Vshy i, +0.7)° @)

Where Gr is the gamma ray curve reading in the
zone of interest, Grmi, is the Gr log in 100% matrix, G max
is Gr reading in 100% shale, Vsh;.. is linear equation
and Vshgwir is Clavier method equation.

Porosity Estimation

Porosity of the rock is the estimation of the pore
spaces within the reservoir, while effective porosity is
the estimation of the connected pore spaces in the rock.
The porosity of the potential reservoir was estimated
using the density log.

@f — Pma — Po (3)
pmu_pﬂ
®g= (pma_pb_vshx(pma_prl)) (4)
(pmu - pﬂ szu _phy X(l_sxu))

Where @, — total porosity, J. — the effective porosity,
Pme — the matrix density, p, — the bulk density, ps —
the wet clay density, ps — the fluid density, py, — the
hydrocarbon density, V,, — the volume of shale and
S,, — the flushed zone water saturation.

Water Saturation Estimation

Use Water saturation is the estimation of the water
within the pore spaces in the reservoir. The water
saturation was estimated using Archies equation and
the resistivity of water was estimated using Pickett
plot.

_ (ﬂ B Rw )l/n

(R —27)" ®

Where S, is the water saturation, a is the tortuosity
factor, R, is the formation water resistivity, n is the
saturation exponent, m is the cementation exponent, &J;
is the total porosity.

Oil and gas fields exploration,
geology and geophysics

4. Result and discussion

The wells within the Mars Field were correlated
to identify the potential reservoirs. seven reservoirs
were identified, five reservoirs within the Turonian
zone which are the Turonian 1, Turonian 2, Turonian 3,
Turonian 4, Turonian 5 (fig. 4), and two reservoirs with-
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Fig. 2. East-West section showing the Tectono-stratigra-
phic frame work of the Benin basin and upper part of
Niger-Delta basin (Whiteman, 1982)
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Fig. 3. Stratigraphic column work of the Benin basin

Table 1
Available log curves and depth of availability
Well Start md Stop md
e () (m) Start md (ft) | Stop md (ft) Start md (ft) | Stop md (ft) Start md (ft) Stop md (ft)
GR RT RHOB NPNI
Mars 5 ST1 7900 10642 7900 10642 7900 10606 7900 10606
Mars 5 ST2 4322.75 12446.5 4322.75 12446.5 9740 12379 9740 12379
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Fig. 4. Mars 5ST1 and ST2 correlation with offset well Fig. 5. Mars 55T1 and ST2 correlation with offset well
(Mars 5) in Turonian zone (Mars 5) in Cenomanian zone
Table 2
Calculated average net properties of Mars 5ST1
Refe- .| AV_Effective
Top Bottom Net to | AV_Shale| AV_Effective 3 .
Zones rence | Gross | Net = P Water Fluid Type
(TVDSS) (TVDSS)| - Gross | Volume Porosity Saturation
Turonlan1 | 67273 | 6763.71 ft 36.43 | 26.79 | 0.74 0.1 0.16 0.13 GAS ZONE
Turonlan 2 | 6766.5 | 6806.61 ft 40.09 | 3713 | 0.93 0.1 0.18 0.12 GAS ZONE
Turonlan 3 | 6813.7 | 6928.48 ft | 11479 | 17.08 | 0.15 0.11 0.2 0.39 GAS ZONE
Turonlan 4 6951 7078.97 ft 128 | 50.65 | 0.4 0.11 0.18 0.27 OIL & GAS
Upper
Cenomanian| 79334 | 8010.22 ft 76.83 0 0 WET
Lower
Cenomanian| 51456 | 8169.45 ft 23.83 0 0 WET
Table 3
Calculated average net properties for Mars 5ST2
. AV. Effective
Top Bottom | Gross | Net | Netto | AV. Shale | AV. Effective .

Zones (ft Tvdss) | (ft Tvdss) | (ft) (ft) | Gross | Volume Porosity Sagiat:t:iron Fluid Type
Turonlan 1 6725.43 676191 | 36.48 | 26.05 | 0.71 0.11 0.25 0.09 GAS
Turonlan 2 6764.72 6809.46 | 44.74 | 41.18 | 0.92 0.22 0.25 0.09 GAS
Turonlan 3 6831.85 6940.71 | 108.86 | 50.16 | 0.46 0.13 0.21 0.35 COND.?
Turonlan 4 6960.45 7028.6 68.15 | 58.09 | 0.85 0.09 0.23 0.15 GAS & OIL

Upper

Cenomanian | /216-18 7974.68 | 58.09 0 WET

Lower

Cenomanian | 511525 8129.06 | 13.81 0 WET
Table 4
Calculated average net properties for Turonian 4
2] v 7]
2 2 g | Zoy| | & E &
™ n v 7 =) » = < SE |92 >
g e FE | Bl sz | B3| ¢ wE £% g5 &
= S =z | FE | BE | & | A 2 |pS|HE |dx3 2
g | ®E A I A -
z < |« 8
MARS-5 ST1 | Turonlan 4 | GAS PAY | 6950.974 | 6993.174 | 42.2 |37.008 | 0.877 | 0.119 | 0.176 | 0.246 | GAS ZONE
MARS-5 ST1 | Turonlan 4 | OIL PAY | 6993.173 | 7022.299 |29.125 |23.496 | 0.807 | 0.132 | 0.173 | 0.486 | OIL ZONE
MARS-5 ST2 | Turonlan 4 | GAS PAY | 6960.445 | 6996.598 |36.153 |31.731 | 0.878 | 0.076 | 0.26 0.11 | GAS ZONE
MARS-5 ST2 | Turonlan 4 | OIL PAY | 6996.598 | 7028.595 |31.997 |27.164 | 0.849 | 0.102 | 0.199 | 0.227 | OIL ZONE
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in the Cenomanian zone which are upper Cenomanian
and Lower Cenomanian reservoir (fig. 5).

Due to unavailability of core data, average net prop-
erties have been calculated in the wells used for the
evaluation by assuming the following petrophysical
cut-off; volume of shale (VSH) <= 50%, Porosity (PHIE)
=>10% and Water Saturation (SW) <= 60%. Table 2 -4
shows Mars 55T1 and 55T2 reservoir property averages
by wells. Figure 6-12 shows evaluation plot of Mars
55T1 and Mars 55T2.

The Mars 5 ST1 average reservoir properties shows
that the fluid in Turonian reservoir is oil and Gas and
the Cenomanian reservoir is wet. The water saturation
of the Turonian reservoir ranges from 13% to 39%, and
porosity is about 16% to 20%.

The Mars 5 ST2 average reservoir properties shows
that the fluid in Turonian reservoir is oil, Gas and
condensate while the Cenomanian reservoir is wet. The
water saturation of the Turonian reservoir ranges from
9% to 35%, and porosity is about 21% to 23%.

The Mars 5 ST1 and ST2 has oil and gas in Turonian
4, the sum average reservoir property of Turonian 4 is
shown in table 4 below.

Oil and gas fields exploration,
geology and geophysics

Turonian 1 Reservoir

Itis Gas bearing in both MARS 055T1 and MARS 05512
wells. Based on open-hole log interpretation, MARS 055T1
logged a GUT at -6727.22ft tvdss and GDT at -6764.15ft
tvdss, MARS 05ST2 logged a GUT at -6725.43ft tvdss and
GDT at -6761.91ft tvdss. Figure 6-7 below shows the Log
strip of Turonian 1 in MARS 055T1 and 5ST2.

Turonian 2 Reservoir

It is Gas bearing in both MARS 055T1 and MARS
05ST2 wells. Based on open-hole log interpretation,
MARS 05ST1 logged a GUT at -6767.99ft tvdss and
GDT at -6807.22ft tvdss, MARS 05ST2 logged a GUT at
-6764.72ft tvdss and GDT at -6809.45ft tvdss. Figure 8-9
below shows the Log strip of Turonian 2 in MARS 055T1
and 5ST2.

Turonian 3 Reservoir

It is Gas bearing in both MARS 05ST1 and MARS 055T2
wells. Based on open-hole log interpretation, MARS 055T1
logged a HUT at -6830.29ft tvdss and HDT at -6928.76ft
tvdss, MARS 05ST2 logged a GUT at -6831.85ft tvdss and
GDT at -6940.68ft tvdss. Figure 10-11 below shows the Log

Fig. 8. Turonian 2 Evaluation plot Mars 55T1
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Fig. 12. Turonian 4 Evaluation plot Mars 55T1 Fig. 13. Turonian 4 Evaluation plot Mars 55T2
strip of Turonian 3 in MARS 05ST1 and 55T2. GOC at -6992.69ft tvdss, OWC at -7023.74ft tvdss and

WDT at -7031.15ft tvdss, while MARS 055T2 logged

Turonian 4 Reservoir a GUT at -6960.45ft tvdss, GOC at -6995.73ft tvdss,
It is Gas and Oil bearing in both MARS 055T1 and OWC at -7028.64ft tvdss and WDT at -7036.16ft tvdss.
MARS 05ST2 wells. Based on open-hole log interpre- Figure 12-13 below shows the Log strip of Turonian 4
tation, MARS 05ST1 logged a GUT at -6948.76ft tvdss, in MARS 055T1 and 55T2.

Conclusion

A Petrophysical analysis of MARS field reservoirs in MARS 55T1 and 55T2 wells was carried out
as part of an on-going drilling program with the aim to identify and quantify hydrocarbon pay zone
within the MARS 5ST1 and 5ST2 wells in the Field.

The Petrophysical evaluation techniques adopted in this project include hydrocarbon correction
of porosity logs, VSH calculation from GR, calculation of SW using Modified Simandoux shaly sand
model, thereby accounting for the effect of the presence of clay in the shaly sands.

Fluid contacts for the reservoirs were identified across the wells using resistivity logs.
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Ilerpodusmuecknit aHaan3s MecTOpOXAenns Mapc
B Oaccerine Jaromeun, Hurepus

M. M. Abybaxap’, 2. I. Axmedos®
Yausepcuter Xasap, baky, Aszep0aitaxan
2SOCAR, baky, Azep0Oaiigxan

Pedepar

ITerpodusndeckas oneHka mecropoxkaeHus Mapc B Gacceitne Jaromen, Hurepms, Obiaa
IIpoBeAeHa AJs BBISIBAGHMS U aHaAmM3a MeTpOPU3MIECKNX CBOVICTB KOAA€KTOPOB MeCTOpPOKJe-
HMs1. DTO ObLAO AOCTUTHYTO 3a CUeT MCI0Ab30BaHMA 3-X CKBa’KMH C MECTOPOXAeHUs. DTU Uccae-
AOBaHUA OIIPeAeslIoT AuToAoruio, ooveM caanna (V,), mopucrocts (@), mponunaemocts (K),
(1011 40HACHITIEHHOCTS. bBIAM BBIABAEHBI 4Ba BO3PaCTHBIX pe3epByapa yri€BoJOpPOAOB U3 Tpex
CKBa>XIMH, KOTOpEIe 3aTeM OblAM pa3AeleHBl Ha pasHble YPOBHU B ®ToM mccaedosanun. CpeaHee
3HayeHe IMPOHUIIAeMOCTU K0AAeKTOpoB coctasaseT 20.0140 M/, a 3HaYeHMe NOPUCTOCTU KOAe-
6aerca B npegeaax 18-39%. Tumsr ¢paongos B pesepsyape ObLAM UASHTU(PUINPOBAHLI KaK ras,
He(pTh, KOHAEHCAT M BOJa Ha OCHOBe Jorapudma IIAOTHOCTM HeNTpoHOB. lleTpodmanmuecknii
aHaAM3 MeCTOPOKJAEHMUs ITOKa3blBaeT, YTO IOPUCTOCTh KOAJAeKTOpa KoaeDaAeTcsl B Ipejeaax
11-26%, HachIIEHHOCTD yraeBodopodamu Koaedaercs B mpedeaax 0.07-0.91, BogoHacCHIIIEHHOCTD
koaebaetcs B mpegeaax 0.93-0.09, oobeM caanna koaebaercs B mpegeaax 0.09-0.22, a otHomIeHMe
HETTO-K-Baly Koaebaercs B nmpedeaax 0.46-0.878. B peayaprare 9TOrO mccaedosaHus ObLAO yCTa-
HOB/I€HO, YTO IPOAYKTUBHBIN KOAAeKTOp B OacceiiHe JaroMen HaX0AUTCA B IIpeJelax TyPOHCKOTO
11 CCHOMaHCKOTO KOAA€KTOpa C KOAAEKTOPOM XOPOIIIeTo KadecTBa ¥ MPOAYKTUBHOIN HacChIIIeHHO-
CTBIO YIA1€BOAOPOAAMMU.

Katouegvte caosa: Gacceitn Jaromes/bennn; nerpodusuka; oObeM CAaHIIEB; ITOPUCTOCTE;
BOJ4OHACBIIIIE€eHHOCTD, HOTEHI_II/IaAbeIIZ peaepByap; TypOH; CeHOMaH.

Nigeriyanin Dahomey hovzasinin Mars sahasinin petrofiziki tahlili

M. M. Abubakar', E. H. ©hmadov?
Xazar Universiteti, Baki, Azarbaycan
250CAR, Baki, Azarbaycan

Xiilaso

Nigeriyanin Dahomey hovzasindski Mars sahasinin petrofiziki giymsatlandirilmasi yatagin
petrofiziki xiisusiyyatlorini miisyyeon edilmasi vo tohlili moagqgsadile aparilmisdir. Buna yataqda
qazilmis 3 quyu moelumatinin istifadesi ilo nail olunmusdur. Bu tadqiqat litologiyani, sist
(gil) hacmini (V,,), masamaliliyi (@), kegiriciliyi (K), maye doyumlulugunu miiayyen edir. Ug
quyuda da iki karbohidrogenlo doymus lay miioyyan edilmis ve sonra bu tedqiqat miixtalif
hissalare boliinmiigdiir. Laylarin orta kegiriciliyi 20.0140 mD, masamalilik ise 18-39% arasinda
doyisir. Laylar daxilinde maye novlerinin Neytron Sixlig1 asasinda Qaz, Neft, Kondensat vo
su oldugu miisyyan edilmisdir. Yatagin petrofiziki tahlili gostarir ki, lay masamaliliyi 11-26%,
karbohidrogenlo doyma 0.07-0.91, su ilo doyma 0.93-0.09, sist hacmi 0.09-0.22, masamalik
0.46-0.878 araliginda doayisir. Bu tadqiqatdan miisyyen edilmisdir ki, Dahomey hovzasi daxilinds
mohsuldar yataqlar yaxsi keyfiyyatli lay vo cixarilabilon karbohidrogenls doymus Turon va
Senoman kollektorlar1 daxilindadir.

Acgar sozlar: Dahomey/Benin hovzasi; petrofizika; sist hocmi; masameolilik; su ilo doyma;
potensial lay; Turon; Senoman.
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Specifying of the Geological Structure of Bulla-Deniz Area with Two-Dimensional Seismic Exploration Works
H. I. Shakarov*', M. M. Rasulova?, E. G. Allahverdiyev’, L. F. Hasanova?
1«OilGasScientificResearchProject» Institute, SOCAR, Baku, Azerbaijan

2Azerbaijan State Oil and Industrial University, Baku, Azerbaijan

3SOCAR, DGG, «Exploration Geophysics» Production Union, Baku, Azerbaijan

ABSTRACT

In the article reflects the tasks of specifying the geological structure of the site as a result
of the analysis of two-dimensional (2D) seismic survey data carried out in the Bulla-deniz
area. On the basis of the studies carried out, the shape and dimensions of the Bulla-
deniz structure, the planned state and amplitudes of tectonic faults were specified. It has
been established that the structure is elongated in the NW-SE direction and changes its

KEYWORDS:
Seismic exploration;
Geological structure;
Productive Layer;
Tectonic plift;
Seismic profile.

direction to the east in the area of the mud volcano. The seismic profile sections show that

the seismic record is represented by a weak, sometimes chaotic, complex wave pattern

due to the activity of a mud volcano and disjunctive disturbances in the area representing

the southern crest part of the structure. There is rarefaction of isohypses from the northern

crest part of the Bulla structure in the direction of the SE and NW of the pericline.

*e-mail: hafiz.shekerov@socar.az
https://doi.org/10.53404/Sci.Petro.20220200026

Bulla-deniz yatagi Baki arxipelaqmun simal
hissasinds, Sengacal-desniz - Duvanni-deniz - Xars-Zira
adas1 yatagindan 10 km cenub-sarqds yerlasir.

Bulla-deniz sahasinds geoloji-geofiziki islare 1951-ci
ilden baslanilmis, 1951-1956-c1 illarde aparilmis seysmik
kasfiyyat islori asasinda burada tektonik qalxim askar
edilmisdir. 1955-1970-ci illards struktur-xaritealma
qazimasi, 1965-ci ilden axtaris ve darin kasfiyyat qazi-
masi islori hayata kegirilmisdir. 1973-cii ilde 18 sayh
quyuda sinaq zamani VII horizontun 4601-4578 m
derinlik intervalindan qaz-kondensat alinmasi ils
yataq agkar olunmugdur. Sonralar quyularda aparilmig
sinaq islerinin naticelorine gore qirisigin simal-sorq
ganadinda ssnaye shamiyyatli neft-qazlii§in olmasi
miioyyon edilmisdir. Bulla-deniz yataginin geoloji
kasilisinds Mahsuldar Qat (MQ), Agcagil ve Dordiincii
dovr ¢okiintiileri istirak edir [1-3].

MQ ¢okiintiilerinin kasilisi quyularla Qirmaki das-
tosinin yuxarilarma kimi ac¢ilmisdir. MQ ¢okiintiilari
Abseron va Kiiryar fasiyalarda intisar etmisdir. MQ-
nin kasilisi iki hissays boliintir: 3300 m-lik gilli {ist his-
so vo V horizontun tavanindan asagida yerlason, Abse-
ron tipli fasiya ve perspektivliyi ils segilen alt hissa.

Agcagil martabasi asasen gilli laylardan ibarat olub,
galinlig1 70 m taskil edir.

Dordiinci dovr ¢Okiintiilori Qadim Xozor vo
miiasir deniz ¢okiintii kompleksindan ibarat olub, 650
m-o goder qalinliga malikdir. Abseron mortebasinin
kasilisinds giller iistiinliik tagkil edir, qum ve gilli qum
laylar1 da vardir. Umumi qalinliq 800 m-dir.

Bulla-deniz strukturu simal-qorb - conub-sorq istiqa-
moatinds uzanan, asimmetrik braxiantiklinaldir. Onun
simal-sorq qanadi 12-22°, cenub-qorb qanadi 11-22°
yatim bucaglari ils saciyyslenir. Strukturun simal-qoarb
periklinal1 vo simal-sarq qanadi dar sinklinal vasitasila
Xora-Zirs adasi qalximinin cenub-gorb ganadindan
ayrilir, conub-gorb qanadiise genis Kigikdag sinklinalina
kecir. Bulla-deniz qirisig1 uzununa ve enins tektonik
pozulmalarla miirskkeblosmis ve bir sira tektonik
bloklara parcalanmisdir. Yataq {iizrs karbohidrogen
ehtiyyatlarinin paylanmasinda bu qirilmalarin boyiik
rolu olmusdur.

Bulla-deniz yatag1 sahasinds neft-qazliliq MQ-nin
V, VII ve VIII horizontlari ile slagedardir. Conub-qgarb
ganadda bu horizontlar quyularda agilmadigindan
onlarin neft-qazliligt melum deyil. Bulla-deniz yatag:
orazisinds geoloji kasilisin V horizontdan yuxarida
olan hissesi senaye shamiyystli neft-qazlihiga malik
deyildir.

Yuxarida geyd olunanlardan goriindiiyii kimi,
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Bulla-daniz sahasinde uzun miiddst axtaris-kesfiyyat
va geofiziki tadqiqat islerinin aparilmasina baxma-
yaraq, orazinin geoloji qurulusu ve lay destalarinin
neftlilik-qazliligi barade birmenali fikir sOylomoak
mimkiin olmamisdir. Bu sababdan da 2012 va 2016-
2017-ci illarde Bulla-daniz sahasinds ikidlgiilii seysmik
kasfiyyat islori yerins yetirilmisdir [4, 5].

Todqiqat sahasinds seysmik dalga sahasina bir sira
seysmogeoloji amillor manfi tesir etmisdir. Bunlara
misal olaraq, strukturun CSq periklinalinin taga yaxin
hissesinde pal¢iq vulkani ve onun brekgiyalarinin
movcudlugunu, geoloji kasilisin tektonik pozulmalarla
miirakkeblosmasini, laylar1 taskil eden siixurlarin litoloji
doyiskenliyi, laylarin dik bucaq altinda yatmasini,
eyni zamanda platforma ves estakadalarin yaratdiglar:
manea dalgalarini gostarmak olar. Bunlara baxmayarag,
ugurlu secilmis emal qrafinin tstbigi neticesinde
geyd olunan manfi amillsrin seysmik dalga sahasins
tosirini minimuma endirmak miimkiin olmusdur.
Ik novbade emal proseduralarimin parametrlaorinin
testlonmasi vo emal qrafinin tertib edilmosi islori hayata
kecirilmisdir. Bundan sonra naviqasiya malumatlari
asasinda profillerin hendasi parametrlsri hesablanmus,
seysmik yazilar redakto olunmus, miitinq ve miixtelif
stizgaclomoalorin tatbiqi naticesinde mdiisahide olunan
seysmik dalga sahasi manes dalgalarindan (o ctimladan
reverberasiya dalgalarindan) temizlonmisdir. Kigik
siirotlor zonasina gors statik, bundan sonra kinematik
diizalisler tatbiq edilmisdir. Ayri-ayr1 piketlsrds aks
faza ilo geyd olunan dalgalara diizalislor verilmis,
miixtalif texnogen amillarin profillarde geyd olunan
tosirlori aydinlasdirilmis ve imkan daxilinde dof
edilmisdir. Biitiin bunlar ayri-ayr vaxt intervallarinda
geyd olunan dalgalarin profil boyu korrelyasiyasini vo
sinfaz oxlarinin izlenilmasini xeyli yaxsilasdirmisdir.
2D profillerinds qeyds alinmis seysmik yazinin
uzunlugu 8 san. olmusdur ki, bu da daha derin qatlardan
oksolunan dalgalarin (VIII va QA) izlenilmasins imkan
vermisdir.

Muxtolif emal qraflarinin tatbiqinden sonra alinmis
zaman kasilislarine ssasen geyd etmak olar ki, Bulla-
daniz strukturunun taga yaxin ve tagetrafi hisselarinds
palgiq vulkaninin ve qirilmalarin faaliyyati naticasinda
laylarin ilkin yatim formasi xeyli pozulmusdur. Bu
sebabdan da zaman va darinlik kasilislarinds bu hissalar
xaotik sksolunmalarla saciyyslenir ve sahenin hamin
hissalori miirokkeb seysmik molumatlar zonasi kimi
giymeatlendirilir (sek. 1). Palgiq vulkanindan basqa,
sahs, hamgcinin miixtelif istiqamstli ve amplitudal
coxsayli tektonik qirilmalarla miirekkeblosmis va
bu qirilmalar saheni ayri-ayr1 bloklara ayirmisdir.
Qirilmalar strafinda sahanin miirakkab geoloji qurulusa
malik olmasi seysmik horizontlarin izlenilmasini bir
godar ¢atinlesdirmis, bazi hallarda ise seysmik yazilarin
keyfiyyotine manfi tasir gostormisdir.

Oil and gas fields exploration,
geology and geophysics

Bu sebabden de, palgiq vulkani brekg¢iyasinin
yayildig1 sahada va qirilma zonalarindan kegon zaman
kasilislarinds sksolunan dalga csbhslerinin dinamik
parametrlari dayiskenliye meruz qalmis ve burada
sinfaz dalga cebhsalerinin birmanali korrelyasiyasi qisa
intervallarda aparilmisdir.

Zaman kasilislerinds seysmik dalga manzarasi saha
boyu miixtalifliyi ils saciyyslenir. Bels ki, seysmik
yazininin mealumathhigl ssasen strukturun ganadla-
rinda, periklinalinda, sinklinal ve onun yamaclarinda
yiitksok olub ve dalga menzerssi nisbaton sades
xtisusiyyatlarls temsil olunur. Qirigigin tag ve tagatraf
hissalorinde miixtalif tektonik miirakkablagmalarin
(dik yatim, miixtslif név pozulmalar, palciq vulkanlar
brekgiyalar1 ve s.) movcud olmasi sebabinden seysmik
yazinin zoiflomasi miisahids edilir.

Zaman kaosilislorini asagidan yuxariya dogru
oksolunan dalgalarin sinfaz oxlarinin konfiqurasiya-
smna vo vaxt kosilislorinin dinamik xiisusiyystlarine
gors li¢ intervala bolmek olar. MQ-nin asagilarma
uygun (QA) SH-nin tavanina qoadar alt, ondan Suraxani
lay destasinin tavaninadak orta ve sonuncudan daniz
dibina gadar st interval.

Alt vaxt intervali MQ-nin altinda yatan ¢okiin-
tilordon alinan, beszon miintszom izlenen, bazan
birmanali deyerlondirilmesi miimkiin olmayan, bazen
do bir goder xaotik olan aksolmalardan ibaretdir. Bu
¢okiintiilor yuxarida yatan ¢okiintiilarle keskin bucaq
uygunsuzlugu amolo getirir.

Orta vaxt intervali MQ ¢Okiintiilari il tamsil olun-
musdur. Seysmik yazinin xarakteri, dalgalarin tezliyi,
sinfaz oxlarinin davamiyysati ve formasi interval
hiidudlarinda daimi deyil. Bu intervalin seysmik
horizontlar1 yuxar:1 ve asag intervallardan 6z paralel-
liyi, uygun yatim1 ve daha davamiyyoetli sinfaz oxlari
ilo farglonirler. Strukturun tag ve tagyani hisselarinda
sinfaz oxlar1 zaiflayir ki, bu da tedqiqat sahesinde ge-
nis yayilmis pal¢iq vulkaninin ve qirilmalarin mov-

Sak. 1. CQ-SmS istiqamatinds islonilmis profil iizrs
alinmis zaman kasilisi
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Sak. 2. Seysmik horizontlarin stratiqrafik baglanmasi

Sak. 3. MQ-nin VII horizontunun tavani iizra
struktur xarita

cudlugu ils slagadardir.

Ust vaxt intervali Agcagil, Abseron ve Dérdiincii
dovriin diger ¢okiintiilerini xarakterizs edir. Bu inter-
valin horizontlar1 hem yiiksok tezlikli, ham ds altda
yatan c¢okiintiilerls 6z aralarinda bucaq uygunsuz-
lugunun olmasi ile segilirlar.

Seysmik dalga sahasinds horizontlarin davamh iz-
lanilmasini nazars alaraq, tadqgiqat sahssinde MQ-nin
sothi, MQ-nin V, VII, VIII, QA horizontlar1 veo

Oil and gas fields exploration,
geology and geophysics

Miosen ¢okiintiilerinin asagilari da daxil olmaqla, 6
seysmik horizont (SH) iizrs korrelyasiya iglari yerina
yetirilmisdir. Seysmik horizontlarin stratiqrafik men-
subiyyati seysmik malumatlarin quyu melumatlar ile
uzlasdirilmasi ilo yerine yetirilmisdir. Quyulararas: va
quyularin olmadig1 sahslarde horizontlarin korrel-
yasiyast oksolunan dalga sahesinin dinamik para-
metrlorindan istifads edilmokle aparilmisdir (sok. 2) .

[zlonilmis ve Kkorrelyasiya edilmis seysmik
horizontlara gors miivafiq struktur xoriteler tertib
olunmusdur. Mshsuldar qatin VII horizontunu sks
etdiron seysmik horizont tizre tertib edilmis struktur
xoritada (sok. 3) Bulla-deniz strukturu miirekkeb qu-
ruluslu, bir godar asimmetrik braxiantiklinal kimi
xarakterizo olunur. Strukturun tagi 4950-5850 m
izohipslori ile oks olunmusdur. Strukturun CS$q
periklinalmin garb hissasi palgiq vulkani ile miirak-
keblasdiyinden, burada izohipslerin konfiqurasiya-
sinin bir qgeder dayisdiyi miisahide olunur.
Bulla-daniz strukturu teqriben uzanma oxu istiqgame-
tindo, oks fay tipli qirilmalarla miirakkeblasmisdir.

Uzununa oxu istiqamsatli qirilmalardan basqa,
strukturun $$q ve CQ ganadlar1 en oxu istiqgamotli
qirilmalarla da miirekkeblagmisdir. Qirilmalar nati-
cesinds gqanad qirihib-enma ve qirilib-qalxmaya meruz
gqalmis ve naticede yaranmis bloklar ayri-ayriliqda
tektonik ekranlasmis tslelor ola bilor. Qeyd olunan
alamatlor diger horizontlar {izre tertib olunmus
struktur xeritalardes ds 6z aksini tapmusdir.

Belaliklsa yerine yetirilon tadqiqatlar asasinda
Bulla-deniz strukturunun forma va Ol¢iilari, tektonik
quilmalarin plan vaziyysti ve amplitudalar1 daqig-
losdirilmisdir. Strukturun SQ-CS$q istiqamstinds uza-
naraq, palgiq vulkani rayonunda istiqamsatini garqge
dogru dayigsmasi miisyyesnlasdirilmisdir. Seysmik pro-
fillorin kesilislorinda strukturun cenub tagyani hisse-
sini aks etdiren sahads palciq vulkaninin va dizyunk-
tiv dislokasiyalarin fsaliyysti sebsbinden seysmik
yazinin zaif, bazen xaotik, miirekkeb dalga menzarasi
ils tamsil olunmas: gostarilmisdir. Bulla strukturunun
simal tagyani hissesinden CSq ve $Q periklinalina
dogru izohipslerin seyralmeasi miisahide olunur.
Bu amili seysmik dalga sahasinin miihitds yayilma
siiratinin azalmasi ils slagalendirmekls, burada qaz
yigiminin olmasi haqqinda fikir sdylomok olar.
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YTouHeHMe re010TM4eCcKOro CTpoeHus naomaau byaaa-aenns
C IOMOINBIO ABYXMEPHBIX CeMICMIUYeCKNX pa3BejO09HbIX paboT

X. U. Hlaxapos’, M. M. Pacyaoea?, 9. I. Aaraxeepoues®, A. @. I'acanoea?
'HUIIN «Hedrerasz», SOCAR, baky, Azepbaitaxan
*Asep0baiiA>KaHCKUI TOCyAapCTBeHHbIN yHUBepCUTeT HepTU U
IpoMblnLaeHHOCTH, baky, Aszep0OaiigxaH
3SOCAR, VIT, I1O «Passeaounas I'eopusnuka», baky, AsepbaitaxkaH

Pegepar

B craTthe oTpakeHnl 3ajauyl yTOUHEHMsS IeOAOTMYECKOIO CTPOeHM: ydacTKa B pe3yabTaTe
aHaAM3a JaHHBIX AByXMepHOIi (2D) celicMopasBeKu, IIpOBeAeHHOM Ha naommaanu byaaa-aenns.
Ha ocHOBaHMM IIpOBeAEHHEIX MCCAeA0BaHUI YTOUYHEHHI pOopMa 1 pa3Meprl CTPYKTypsl byaaa-
A€HU3, T1AaHOBOE COCTOsSIHME U aMIIAUTYAbl TEKTOHMYECKMX pPa3AOMOB. YCTaHOBAEHO, 4TO
CTPYKTypa BHTsAHyTa B HanpasaeHun C3-10B u menser ceoe HanpapaeHNe Ha BOCTOK B palio-
He Ips13eBoro ByakaHa. Ha paspesax ceiicMonpodnaeil MOKa3aHO, YTO celicMMUYecKas 3aIlich
npeacraBaeHa caabo11, MecTaMI XaOTUYHOW, CAO>KHOI BOAHOBOIL KapTUHOJA, 06yCAOBAeHHOI7I
AesITeAbHOCTBIO IPsI3€BOTO ByAKaHa M AU3BIOHKTUMBHBIMU HapyIIeHUAMU B palioHe, IIpeAcTaB-
AS10IIeM I0KHYIO IIPUCBOAOBYIO 9acCTh CTPYKTYpHL. Habalogaercs paspe’keHne M30TUIICOB OT
CeBepHOIl IPUCBOAOBOM YacTu CTPYKTyphl byaaa B nanpasaenun OB u C3 nepuxkannaan.

Katouegvie caoéa: celicMopasBesKa, re0A0TMUeCKOe CTPOeHNe, NPOAYKTUBHAs TOAllla, TEKTO-
HIYeCcKoe IMOAHIATUE, CeICMUYeCKUI npo<])1/mb.

ikiol¢iilii seysmik kasfiyyat islari ilo Bulla-daniz sahasinin
geoloji qurulusunun daqiqlasdirilmasi

H. I. Sakarov', M. M. Rasulova? E. Q. Allahverdiyev®, L. F. Hasanova>
l«Neftqazelmitadqiqatlayihe» Institutu, SOCAR, Baki, Azarbaycan
*Azoarbaycan Dovlat Neft vo Senaye Universiteti, Baki, Azarbaycan
3SOCAR, GG, «Kasfiyyatgeofizika» IB, Baki, Azarbaycan

Xiilaso

Moaqalods Bulla-deniz sahesinds aparilmis ikidlgiilii (2D) seysmik kosfiyyat islerinin
moalumatlarinin tehlilinin naticesinds arazinin geoloji qurulusunun daqiqlasdirilmasi masalalari
0z oksini tapmisdir. Yerino yetirilon todqiqatlar asasinda Bulla-deniz strukturunun forma ve
Olciilari, tektonik qirilmalarin plan veziyysti ve amplitudalar: daqiqlesdirilmisdir. Strukturun
SQ-CSq istigamatinds uzanaragq, palgiq vulkani rayonunda istiqgamstini serqe dogru dayismosi
miieyyonlosdirilmisdir. Seysmik profillarin kasilislarinde strukturun conub tagyani hissasini aks
etdiran sahadas palgiq vulkaninin vs dizyunktiv dislokasiyalarin faaliyyati sebsbindan seysmik
yazinin zoif, bozan xaotik, miirokkeb dalga manzarasi ilo tomsil olunmasi gostarilmisdir. Bulla
strukturunun simal tagyani hissasinden CSq ve $SQ periklinalina dogru izohipslarin seyralmasi
miisahida olunur.

Acar sézlar: seysmik kasfiyyat; geoloji qurulus; Mahsuldar Qat; tektonik galxim; seysmik
profil.
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Analysis of the Application of New Methods in the Adoption of Reserves of the Garbi Absheron Field
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ABSTRACT

One of the main tasks facing the oil and gas industry of our republic is the issue of
increasing and maintaining oil and gas production rates. The use of traditional impact
methods does not allow to fully realize the existing potential of reserves that are difficult
to extract. The article provides an analysis of the increase in production due to the drilling
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of wells completed with a ready-made filter on the example of the «Garbi Absheron» field.
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Olkemizda neft-qaz hasilatinin stabil saxlanilmasi
vo qisman artirilmasi neft senayesi qarsisinda
duran esas masalslarden biridir. Bu istiqamatds
aparilan tadbirlorden daha miisbat naticelor alda
etmok moagqsadile miixtelif yanasmalardan (maselen:
qaliq ehtiyatlara malik askar edilmis yeni sahalorin
islonmoaya coalb edilmasi, ikinci deracali tesir iisullari,
yeni quyularin qazilmasi ve s.) istifads olunur. Nazara
alsaq ki, qaliq ehtiyatlarin shemiyyatli hissesi ¢atin
cixarilabilen ehtiyatlar qrupuna aiddir, onda daha
somorali noticelor olds etmak {i¢lin yanasmalarin
istiqamati daha derinden tohlil edilmslidir. Tocriibalor
gostorir ki, ECCB (ehtiyat1 ¢otin ¢ixarilabilen)
yataqlarda eneanavi tedbirlerin tetbiqi genastbaxs
naticalar vermir.

Belo yataqlarin ilkin islonme dovrlerindes islanmsa
templori ¢ox asag1 (1-1.5%-den kicik) oldugundan,
oksoriyyotinin uzun miiddat istismarda olmasina
baxmayaraq, hal-hazirda onlarin kollektorlarinda
boyiik miqdarda qaliq ehtiyatlar qalmaqdadair.
Noticads cari neftverms amsallar1 bir qayda olaraq
0.15-0.20 togkil edir. Mahz bubaximdan bels yataqlarda
Islanmanin somoroliliyini artirmaq {i¢lin yataqlarin
kollektor xiisusiyyetlarini, neftlarin fiziki-kimyavi
xiisusiyystlarini va s. nazars almagqla spesifik — daha
uygun islonme layihalari islonib hazirlanmalidir.

Aparilmis hesablamalar gosterir ki, Azarbaycanda
qaliq ¢ixarilabilon ehtiyatlarin shemiyystli hissasi
yliksak ozliiliiklii neftlardan ibaret laylarda yerlasir.
Bu laylarda islanms tempi asag: ozliiliiklii yataqglarla
miiqayisede demsk olar ki, 3 defeyadsk asagidir.
Islonma templori arasindaki keskin forg, islonma

prosesi davam etdikce aktiv ehtiyatlarn hacminin
intensiv azalmasina sebab olmusdur ki, bu da 6z
novbasinde iimumi hasilatin asag1 diismoesi ila
naticalonir.

Maqalads, ehtiyati ¢atin ¢ixarilabilen yataqlar
timsalinda Qarbi Absgeron neft yatagmin islenmasi
tohlil olunmusdur.

Qarbi Abseron neft yatagi Abseron arxipelaqnin
simal-qarb hissesinde yerlosir. Qosadas-Abseron
bankasi-Gilavar antiklinal zonasina aiddir. Qirisigin
qurulusu asimmetrikdir. Strukturun tag boyu
qirilma zonast uzanir ki, bu da qazima ve seysmik-
kesfiyyat islori naticesindes tayin edilmisdir. Qirilma
zonasit SmQ-C$ istiqamatinds 1 ve 2 No-li bir-birina
paralel olan uzununa regional va 3, 4, 5 No-li enina
qirilmalarla miirskkeblesmisdir (sok. 1). Qirilmalar
sayasinda yataq I, II, I1I, IV, V, VI, VII, VIII bloklara
bolinmiisdiir [2-6].

Yataqda senaye ohomiyyotli neft ilk dofe 1985-ci
ildo 35 sayli axtaris quyusunun sinanmasi zamani
alinmigdir.

Umumilikde 1985-2012 -cu illorde 4 6ziil (120, 48,
35, 57) tikilmisdir.

Yataqda abadlasdirma isleri ile (6ziillorin barpasi,
naql xottlorinin ¢okilmasi vo s.) slagedar miiayyen
dovrlerds quyular konservasiyada olmus, 2012-ci
ildon baslayaraq tam istismara verilmisdir. Bu
oziillerden cemi 16 quyu qazilmigdir (sek. 2).

Qeyd etmoak lazimdir ki, biitiin quyular vertikal
vo maili qazilmisdir. Quyularin ilkin hasilatlar1 10-15
tondan yuxar: olmamisdir. Istismar zamani quyu
hasilatinin artirilmasi tigiin aparilmis tadbirler miisbat
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Sak. 1. QD-nin struktur xaritasi Sak. 2. Qarbi Abseron yatag iizra hasilat dinamikasi

natico vermamisdir. Bela ki, neftin ozliiliiyli yiliksok
(15 mPa-s vo daha ¢ox) oldugundan quyu dibine axin
siiratini miiayysn haddan yuxar1 artirmaq miimkiin
olmamigdir. Bu istiqamatde aparilan slave tadbirlar
iso laylarin sementlonmasi zeif oldugundan, qum
tozahiirii vo qum tixaci ile naticalonmisdir.

2013-cii ilde Qarbi Abseron yatag1 yeniden tahlil
olunmus, kollektor gostoricilori ve neftin fiziki-
kimyevi xiisusiyyetlori bir daha daqiqlosdirilmisdir.
Olds olunan yeni malumatlar ssasinda yerins yeti-
rilmis layihslondirms islerinden sonra, 2015-ci ilds
lay parametrlarinin xiisusiyyatlorini ve beynalxalq
tocriibeni nozere almgqla yataqda ilk defe hazir siiz-
gacls tamamlanmig horizontal quyular qazilmigdir.

Horizontal qazima zamami msahsuldar laylara
boyiik bucaq altinda daxil olmagqla, daha boyiik ehti-
yat sahasi islanmayo colb olunur. Bu zaman horizon-
tal vo vertikal keciriciliklorin eyni zamanda faaliyyaeti
siiziilma hacmins miisbat tesir gostorir [5].

Hasilat1 artirmagq iiglin aparilan tadbirlsr, xiisusen
axm hacmini artirmaq maqsadile quyu dibins diigen
tozyiqi optimallagdiran zaman, hazir stizgaclar yarana
bilacek qum tszahiirlarinin qarsisin alir.

Neft quyularinin normal islenmasi, ¢ixarilan ma-
yeds qumun sarfi ve hacm qatilig1 deracesinden asili-
dir vo onlarin tomirarsi islonmoa miiddati, asas etiba-
rilo yeralt1 avadanligin yeyilmayo qarsi etibarliligi vo
islonmo prosesinde quyu govdesinds qum tixacinin
yaranmasiyla miioyyanlasir. Quyu govdeasinde yara-
nan tixacin hiindiirlityli ve yaranmalarin say1 quyu-
nun istismar amsalina, ¢ixarilan neftin miqdarina
vo yeralti avadanhigin yeyilmayo qars: etibarliligina
monfi tasir gostarir.

Zoif sementlogmis kollektor siixurlarindan teg-
kil olunmus neft vo qaz yataqlarinin istismari tac-
ritbesindon malumdur ki, qum tezahiirii ile miibarizs
todbirlerinin tatbiqi lay strukturunun pozulmasindan
ve qum tazahiiriiniin amsals gelmasindan avval
aparilmalidir. 9ks toqdirde ¢ixarilan qumun miqdar:

artdiqca vo quyunun siizgoacatrafi sahesinds bdyiik
kahalar yarandigdan sonra qum tezahiirii il miiba-
rizo ¢oatinlasir vo goriilen tadbirlerin semaraliliyi asag:
olur. Odur ki, qum tezahiirii ilo miibarize tadbirlarini
yatagin istismarinin baslangicindan aparilmas: daha
somorolidir [1]. Mahz bu baximdan yeni quyularin
gazilmasi ils eyni zamanda hazir siizgaclarin bura-
xilmasi daha etibarli naticelarin alinmasi faktini
tosdiglomisdir.

Belo ki, geyd olunan texnologiyanin tetbiqi
sayasinds Qarbi Absgeron yataginda yeni qazilmaig ilk
quyulardan alinan ilkin hasilat yiiksak ve dayaniqh
olmusdur. 2015-2017-ci illards 20 sayli 6ziilden 13,
2017-2021-ci illords 54 sayl oziilden 21, 2018-2021-ci
illords 10 sayh 6ziilden 16 quyu qazilmisdir. 20 sayh
oziilden qazilmis 22 sayli quyu istismara giindslik
olaraq 20 t hasilatla daxil olmus, miitoemadi olaraq
giindalik hasilat artaraq 27 tona qadar qalxmisdir. Bir
¢ox quyuda eyni vaziyyet miisahide olunur: 25 Noli
quyuda 30 ton, 27 Noli quyuda 32 ton, 23 Noli
quyuda 35 ton, 29 Noli quyuda 32 ton, 33 Noli
quyda 31 ton, 34 Noli quyuda 32 ton ve s. yiiksak
naticoler alinmigdir. Islanma prosesinds dévri olaraq
quyudibi ve quyustraft zonanin temizlonmasi, skin
effektin aradan qaldirilmasi, siiziilme miihitinin
yaxsilagdirilmas: moaqgsadile kimyavi islenmsalar
aparilmigdir. Bu tadbir sksar yataqlar iigiin, xiisusen
yliksok ozliilitys malik yataqlarda xiisusi ehomiyyat
kasb edir.

Yataqda aparilan yeni yanasma yiiksak Ozliilitys
vo asag1 kollektor xiisusiyyatlarins, eloco do sement-
lanma daracasi zsif olan laylarda isleanms tempinin va
hasilatin artmasina sebab olmusdur.

Dinamikaya nazar saldiqda goriiniir ki, 2015-ci
ildon quma qars1 hazir siizgaclerlo tamamlanmais
horizontal qazma f{isulu ile quyularin qazilmas:
sayasinds illik neft hasilatinda bdyiik hacmds artim
miigahida olunur (sak. 2).

Qrafikden goriindiiyii kimi yataqda ehtiyatlarin
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yeni yanasma ile islonmaye calb edilmasi dovriinds
(2015-ci ilden sonra) osas hasilat artimi moahz
horizontal quyularin qazilmasi ve hazir siizgoeclarla
tamamlanmasi ile alagadar olmusdur.

Respublikamizda islenmads olan yataqlarin is-
tismarini nezere almaqla, ehtiyat: ¢otin ¢ixarilabilen
yataglar sirasindan olan Qarbi Abseron yataginda
apardigimiz tahlil gostarir ki, uzun miiddast islonmada
olan yataqglarda ehtiyatlar1 islonmayao colb etmak {iciin
bir noév «standarta» cevrilmis snanavi metodlar, yoni
maili ve vertikal quyular qazmaqla perforasiyalar,
biitlin yataqlar ticiin effektiv naticelor vermir.
Noaticods miisyyen yataqglar {izro islonme templari
cox agag1 saviyysa ils farglanir.

Yataqlar tizro fliiidin fiziki-kimyovi xtisusiyyatlori,
lay parametrlori, ehtiyatlarin hacmi, yatma darinliyi
va s. kompleks geoloji-madon moelumatlarinin deaqiq
tohlili, beynalxalq tacriibeni neazsrs almaqla, daha
uygun yanasma metodlarinin secilmasi  miisbat

Odabiyyat

1. Ismayilov, F. S., ©fendiyev, 1. Y. (2014). Quyu siizgaclori
vo onlarin tetbiqi texnologiyasi. Baki: NQETLI.

2. Salmanov, ©. M., Eminov, ©. $., Abdullayeva, L.
9. (2015). Azarbaycan neft yataglarinin islanilmasinin cari
vaziyyeti ve geoloji maden gostaricileri. Baki: ADNSU.

3. Eminov, ©. $., Ohmadov, E. H., Sirinov, ©. T. (2016).
Qarbi Abseronun simal-garq hissesinin neft-qaz yataglarinda
¢otin ¢ixarila bilan ehtiyatlarin ayrilma prinsiplari. Azarbaycan
Ali Texniki Moaktablarinin Xabarlari, 18(101), 47-54.

4. Siileymanova, V. M., Heydoarli, S. O. (2022). Daniz
yataglarinda neft ehtiyatlarinin keyfiyystine gors tesnifati
vo islenma prosesinin tenzimlenmasine dair. XXVI Annual
International Conference of Students and Young Researchers. 23
April. Baku, Azerbaijan.

5. Cyaenmanosa, B. M., Mcmanaosa, M. M., AbBayaaae-
Ba, /1. A. (2021). ObocHOBaHMe TIyTell paljiOHaALHONM pas-
pa-00TKM He(PTAHBIX MECTOPOXKAEHMII CyIIM M Mopst Asep-
Oalia>kaHa, XapaKTepU3YIOITUXCSA BBHICOKOBA3KON HePTHIO.
Hegmenpomvicaosoe dero, 7(631), 17-21.

6. Mommadova, I. M., Siileymanova, V.M., Heydarli, S. O,
Baxsiyeva, 1. X. (2019). Azerbaycamin deniz yataqlarinda
yliksak oOzliiliiklii neft ehtiyatlarmin semarsli menimsenilmae

yollar1. Azarbaycanda Geofizika Yeniliklari, 3, 44-49.

Oil and gas fields exploration,
geology and geophysics

naticalars sabab olar.

Qarbi Abseron yataginda islenmanin tshlili
gostorir ki, islonme dovriiniin baslanmas: ilo paralel
lay tozyiqinin sabit saxlanmas1 prosesinin aparilmasi
zaruridir. Bels ki, yiiksak ozliiliiklii neftlarls xarak-
terize olunan laylar ssasen hsll olmus qaz rejimi
ilo saciyyelendiyindan islenme dovriinds layda
fliidin axinina serait yaradan, ayrilan qaz neftlarin
ozliilitytiniin daha da yiikselmasine vo naticods daha
monfi mithitin yaranmasina ssbeb olur. Odur ki,
miixtslif variantlar (qazvurma, suvurma, isti suvurma,
miixtelif kimyevi qatqilar slave etmakls suvurma
va s.) tetbiq etmakls lay tezyiginin saxlanmasi an
vacib amildir.

Qeyd olunan kompleks tohlilloro osasen de-
mok olar ki, ehtiyati ¢otin ¢ixarilabilon analoji
yataqlarda da beynslxalq tacriibaloeri nazars almagla,
uygun texnologiyalarin sistemli totbiqi daha mag-
sadauygundur.
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Pedgepar

OgHoll 13 OCHOBHEIX 3ajay, HepTeTa3oBOIl OTpacAlu HaIlell pecIry0AMKY, SIBASeTCS BOIPOC
yBeAUYEHNsI U MOaAep>KaHUs TeMpoB Ao0brum HedpTu u rasa. [lpumenenme TpajuIMOHHBIX
MeTOAOB BO3AENICTBMS He II03BaAseT B IIOAHON Mepe peaamn30BaTh MMEeIOINUIICA IOTeHIraa
0COOEHHO Ha MEeCTOPOXAEHMSX, XapaKTepU3YIOIIMXCS TPY4HOU3BAeKaeMBIMIU 3aracamu. B
cTaThe IpuUBeAeH aHaAU3 AOOBIUM YrieB0J0POAOB IMOAYYEHHYIO 3a cdeT OypeHus CKBaXKIH,
3aKaHYMBaeMBIX TOTOBHIM (PUABTPOM Ha IIpUMepe MecTOpoxXdeHus «l'apou Anmrepon».

Katouesvte caoga: MecTopokaeHne; TpyAHOM3BJAeKaeMble 3amachl; A00bI4a; CKBa’kKMHa;

¢uastp.

Qarbi Abseron yataginin ehtiyatlarinin manimsanilmasinda
yeni iisullarin tatbiqinin tahlili

A. §. Eminov', V. M. Siileymanova’, F. S. Ibrahimov?
'«Neftqazelmitadigiatlayihe»Institutu SOCAR, Baki, Azarbaycan
*Abseronneft NQCI, Baki, Azarbaycan

Xiilaso

Respublikamizin neft-qaz senayesi qarsisinda duran asas vazifalarden biri de neft ve qaz
hasilat templarinin artirilmas: ve saxlanilmasi masalasidir. Onenavi tasir iisullarindan istifade
etmokls ehtiyati ¢atin ¢ixarilabilon yataqlarin mévcud potensialini tam reallasdirmaga imkan
vermir. Maqalada «Qarbi Abgeron» yataginin timsalinda hazir stizgacle tamamlanmig quyularin
gazilmasi hesabina hasilatin artmasinin tehlili verilmisdir.

Acar sézlar: yataq; ehtiyat1 ¢otin ¢ixarilabilen; hasilat; quyu; stizgac.
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Stimulation of Oil Inflow by Isolating Water Inflows in the Bottomhole Zone
E. F. Ahmad*, G. G. Gaibaliyev?
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ABSTRACT

Since most of the fields in the Absheron peninsula of the Republic of Azerbaijan are
at the final stage of development, an inevitable reduction in hydrocarbon production  Insulating additive;
is expected. It is planned to support oil production at the current level through the  Plastic viscosity;
reconstruction of wells of the inactive fund. An increase in the proportion of formation  Shear stress;
water in well production, the presence of intra-reservoir, annulus and other cross-flowsin  Bottomhole zone;
this region, in most cases, is associated with inefficient isolation work. The development Thixotropy;
of effective recipes for cement slurries with controlled rheological properties is relevant. = Dispersed systems;
To regulate the rheological properties of cement slurries, the products of the company  Thermobaric factors.
«Matanat A» «Izo-Sem» were used as an additive. In the course of the experiments, the

influence of «izo-Sem» dispersions on the physicochemical parameters of the cement

stone was studied. When regulating the rheological properties of cement slurries with

«izo-Sem» additives, it is necessary to determine the effect of thermobaric factors on the

values of these properties. In studies to assess the effect of temperature on the rheological

properties of cement slurries with the addition of «izo-Sem», they were carried out for

the temperature range of 25+75 °C. Dry mix of grout cement G-CC-1 (API Spec 10A Class

G-HSR) was used in the studies.

*e-mail: farizahmed@mail.ru
https://doi.org/10.53404/Sci.Petro.20220200028

BBeaenue

B Hactosmee BpeMs Bce 00Aee aKTyaAbHON SIBAS-
eTcsl 3agada IOMCKa MeTO40B MHTeHCH(UKAIIUY pas-
paboTku 3azexxert HepTU B KOAAEKTOPaAX C YXyAIIeH-
HBIMI (PUABTPAIMOHHO-EMKOCTHBIMI XapaKTepUCTHU-
Kamu. OAHOV U3 IPUYNH YXYAIIEHU IPOAYKTVBHO
XapaKTepUCTUKN CKBaXXUH sBASeTCA OOpasoBaHIe
B an3a60171H0171 30He I1aacTa BOASHOM 0OAOKaabl.
IToBpimIeHHasT BOAOHACHIIEHHOCTh ITPUCKBaKITHHOI
30HBI CHIDKaeT ee IPOHUIIAEMOCTh AAs He(pTH IpU
COBMecCTHOM puabTpauuu HepTH U BOAEL, T.e. OTpa-
HMYMBaeT IMPUTOK HePTM M3 I1dacTa B CKBa’KUHY.
ITosToMy momck myTeit perneHus npo6AeMbl MHTEH-
cupuxanumu mpuToka HepTu B AOOLIBAIOIIEN CKBa-
SKMHE CBSI3aH C M30AAIVeN IPUTOKOB BOABI B IIpM3a-
OOIIHOII 30HE.

ITo Mepe mepexoga MeCTOPOXAEHUN B IO3AHUE
CTaguy DKCIAyaTauyuy HabA0JaeTcsl pocT 0OBOAHEH-
HOCTM IPOAYKIUM CKBa)XXMH, 4TO TpeOyeT IpUMeHe-
HISI TeXHOAOTUI OTpaHMYeHUII HPUTOKa BoAbl Ilo
MpUYMHE TOTO, YTO KOAAEKTOpaM CBOVICTBEHHa AUTO-

aoro-paninaapHasl HEOZHOPOAHOCTD, IIPOIIeCC 0OBOA-
HEHIST A0OBIBAIOIIIIX CKBAKIH CTAHOBUTCSI HEM30eXK-
HEIM CA€ACTBYEM DTOTO (PaKTOpa, IPU DTOM AOBOABHO
JacTo yKe B IepBble MecsAIbl paboTh, AMOO0 MO Mpo-
IIeCTBUU IOAYTOpa ABYX A€T. JITOTOBEIM pe3yAbTaTOM
CTaHOBUTCS TO, YTO CyIleCTBeHHBIE OTOOPEI HePTU U3
I1acTa IPOMUCXOAAT Ha (pOHe ITOBBIIIEHHBIX OTOOPOB
IIOITy THO¥ BOABI.

Ceroans Oopwsba C IpPUTOKaMM BOABI BKAIOYaeT
IlepedeHb Pa3sHOOOPA3HBIX TEXHOAOTUII-OT KAacCude-
CKOTO IIeMEeHTMPOBaHUs A0 IMPVMEHEHN:I ABYX IaKep-
HBIX KOMITOHOBOK 11 HOBEJIINX XMMIYECKIX PeareHToB.

[TosbrcuTh ¢ PeKT OT UCIT0AB30BAHM S TEXHOAOTHIL
OTrpaHMYeHNII IIPUTOKa BOABI MOKHO IIyTeM paspa-
OOTKM U COBEpPIIEHCTBOBaHMUA aATOPUTMOB I1o400pa
CKBa’KMH-KaHAMAATOB A4Sl IPOBeAeHNUsA PEeMOHTHO-
M30ASIIVOHHBIX paboOT, a TakXe NIPUMEHEHNSI KOM-
II1IeKCHOTO I0AX0Aa K IIpoBeAeHNIO paboT.

Ceroanst B Mupe Ha 400bIYy TOHHBI He(pTU IIPU-
xogurcsa ot 3 40 10 T momyTHO A0OBIBaeMoit Bogbl. Ha
MecTOpOXXAeHnsAx AszepOalij’XaHa BDTOT IIOKa3aTeab
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cocrasaseT 15 1. Ha e€ mogroToBKy 1 yTHAM3aIINIO eKe-
TOAHO TparTarcs OrpoMHBIe CyMMBI. OOBOJHEHHOCTD
CKBa>KIMH ITOBCEMECTHO pacTéT, CpeAHMII ITOKa3aTeAb
yxe goctur 75%, a Ha OTAEABHBIX MECTOPOXKAEHIIIX
ypOBeHb OOBOAHEHHOCTU MPOAYKIIUM CKBa>KIH A0XO-
aut 20 98%. B psiae cayuasx pacxoArl Ha lepepaOOTKy
MIOITyTHO A0OBIBa€MOJI BOABI CTAaHOBATCSA COIIOCTaBU-
MBI CO CTOMMOCTBIO AOOBIBaeMoil HepTH, UTO Aeda-
eT 9KCIAyaTalMio CKBaXKMH HepeHTabeapHOU. Kax
MMHIMYM I10A0BMHa (PoHAA AOOBIBAIOIINX CKBa>KIMH
AszepOarigxanckoii Pecniybauku cerogus TtpeOyer
MIpOBeAEeHNsI peMOHTHO-M30ASIMIOHHBIX PaboT.

Pemmrennem »Toit mpo6aeMsl sBAseTCs padpaboTkKa
5P PeKTUBHBIX PeLeITOB TaMIIOHAaKHBIX PacTBOPOB C
peryAnpyeMBIMI PeOAOTMIECKIMIY CBOMCTBAMIU.

TpaanIIMOHHO MCIIOAB3yeMbIe TaMIIOHAKHEIE pac-
TBOPBI Ha OCHOBe ITIOpPTJaHA-IIeMeHTa IIPU CO3JaHUN
GappepoB HMPOTUB BOABI OOBIYHO He OOeCIIeuyMBaIoT
BBICOKOI1 aAre3uu ¢ IOpoAaMu, U, KaK CAeACTBIe, CIIO-
co6cTBYIOT 9P PeKTUBHON U30AAITUNL.

IIpoGaema MoXeT OBITH pellleHa CO3JaHNEM TaM-
OHAXKHBIX PACcTBOPOB Ha OCHOBe «IzoSem» (TpoAyK-
nus komnauum «Matanat A»).

ITocranoBKa 3agaun

AAs peryAMpOBaHNS peOAOTHMIECKIX CBOJICTB TaM-
MTOHa’KHBIX PacTBOPOB B KadecTBe J00aBKU JCIIOAD-
30Badach AucrepcHas aobaBka «Izo-Sem». B mpo-
Ilecce DKCIEPMMEHTOB M3y4aAO0Ch BAVSHIUS AVICIIEp-
cuit «Izo-Sem» Ha usMKO-XUMUUECKUe TTapaMeTpsl
LIEMEeHTHOTO KaMH:I.

B ocHoBe QUIMKO-XMMUYECKOTO peryArpOBaHI
CBOJICTB TaMITOHA>KHBIX PacTBOPOB A€XKUT IPUHIIUII
XapakTepa B3aIMOAEVICTBIs BSIKYIIETO C 3aTBOPMUTe-
ZeM, BBIpaKalOIerocsl B MHBePCUM BO3HUKAIOIIEl B
npoljecce ruaparanuu (coappaTanium) cTpykryp [1].

B mepsy1o ouepear, mpu peryAnpoBaHNI PeOAOTH-
9YeCKIX CBOVICTB TaMITOHa>KHBIX PacTBOPOB C 400aBKa-
Mu «izo-Sem» HEOBXOAUMO oInpeAeAUTh BAMSHNE Ha
3HAYeHNs MOKa3aTelell DTUX CBOVICTB TepMoOapuye-
cKk1X (PaKTOPOB: AaBAEHILI ¥ TEMIIEPaTypPhl. YUET DTUX
JakTOpOB BakeH NpU ONTUMM3ALUN COCTABOB A
KOHKPETHBIX I€010TO-DKCILAyaTallIOHHEIX yCAOBUI I
BBIOOpEe ONTMMAJABHOIO peXXMMa IPUIOTOBAEHMS WU
pasMellieHUsl pacTBOpa B NPM3a0bOIHON 30He CKBa-
SKVHBHI [2-6].

Reservoir and petroleum
engineering

MeToabl Mccaea0BaHMSI

B kauecTBe MeTOAMKN MCCA€AOBaHUII IIpeAlaraer-
Cs1 MCIIOAB30BaTh MPUOOPEI 445 OIpejeleHNs Ipod-
HOCTM Ha CKaTue 1 u3rnd, BpeMeHN HadaJa ¥ KOHIIa
CXBaTBIBaHMA, a TaKXKe aAre3my TaMIIOHa’KHOTO pac-
TBOpa K mopode mnaacra. llpmbop npumensercs B
1CCAe40BaTeAbCKUX 1a0opaTOpsIX, a TakKKe B II0/e-
BBIX YCAOBVIAX IIPM IMPOBeA€HUN DKCILAyaTallIOHHBIX
paboT-4451 MCHBITAaHMII TaMIIOHa>XHOTO pacTBOpa U
IIeMEHTHOTO KaMHS U T.4. B OCHOBHOM MCII0AB30Ba-
AVCh MpUOOPHI UTAAbAHCKON $upMbl «Matest». Aas
IIpOBeAEHNS VICIIBITAaHUII OBLAM M3TOTOBAEHBI CITeIIN-
aapHble POPMEI B BuAe KyDa, pasmepom 40x40x40, B
KOTOpbIe 3aAMBAACI UCCAEAYEMBIV TaMIIOHaXKHBINI
pactsop. ITocae 9TOro moayueHHbIe KyObI TAMIIOHAXK-
HOTO KaMHs IIOMeIlaANCh 104 IIpecc U MpoBeps11ach
MX IIPOYHOCTDb Ha CKaTue 1 u3rud. B kagectse xpure-
Pl oIleHMBaJlach DHeprus, HeoOxoAuMas AAs oOpa-
30BaHI TpeInH B GpopMax.

IIpumepsl m 00CyXaeHMe pe3yabTaTOB

MCCAE,ZI,OBaHI/ISI II0 OLi€HKe BAVIHNA TeMIlepary-
pBpl Ha peoaormdeckume CBOVICTBAa TaMITOHA>KHBIX pac-
TBOPOB C 400aBKOII «Iz0-Sem» BBITIOAHEHBI AAs Auia-
naszoHa Temneparyp 25+75 °C. Ilpm mccaeaoBaHUAX
JICIIOAB30BaAN CYXylO0 CMeCh TaMIIOHa>XHOIO IleéMeHTa
G-CC-1 (API Spec 10A Class G-HSR) u «Izo-Sem».
OUBUKO-XUMUIECKIIEe XapaKTepUCTUKN LIEMEHTa IIpu-
BedeHbl B TaOamile. llpuBeaéHHBIE XapaKTepUCTUKU
COOTBETCTBYIOT HOpMaM, HEOOXOAVIMEIM A1 M30 AN
BHYTPUIIAACTOBBIX ITI€PETOKOB B IP1U3a0O0IHOI 30He.

Oco0eHHOCTBIO AVICIIEPCHOT CTPYKTYPBI «izo-Sem»
SIBASIETCSI HaAM4ye CHUCTEMbI PperyAsipHbIX KaHaA0B U
COODIIAIONIMXCS TT0AOCTEl, CIIOCOOHBIX YAepPKMBATh
1IOHBI, aTOMBbl U MOAEKYAbl BEIEeCTB, qen pasmep
COOTBETCTBYeT pa3Mepy CBOOOAHOTO HPOCTPaHCTBA.
HeobGX0AMMO OTMETUTD, 4TO A00GaBKa «[zo-Sem» po-
SIBASIET BBICOKYIO CTa6I/IAbHOCTIJ, BO BpeMEHIU. <<1Z0-
Sem» obaagaer caeAyioieMm CBOMCTBaMM: aAcopO-
LU/IOHHIJIe-CHOCO6HOCTI) mnmoraomarb UM OT4aBaTh pas-
AWYHBIE BeIlecTBa; MOHOOOMeHHEBIe-CIIOCOOHOCTh
oOMeHUuBaTh KaTVOHBI, KaTaAUTNIeCKIe-CIIOCOOHOCTh
YCKOPSITh XMMIMYECKNEe peaK . ITomumo sTOTO <<1Z0-
Sem» 061agaeT MOAEKyASPHO-CUTOBHIM 3PPeKToM,
IIponycKalomuM (PpuabTpanus) UM IOrAOMIAIOIINM
MOAEKYAbl pa3ANM4IHBbIX BEIIeCTB I/I36I/IpaTe/leO.

Tabamuja
PDu3nKo-XxMMImIeckye moka3areay TaMIIOHa)KHOTO IleMeHTa
TaMIIOHa>XHBIN IIeMeHT (MIHepaabHO-XMMITIeCKII COCTaB)
. Qolavilik, Trikalsium Trikalsium
AlLO, CaO SO; SiO, Na,0 MgO C,AF+2C;A silikat aliiminat
52 62.4 <26 20.7 0.56 <1.23 18.41 >59.2 2.21
24

© 2022 «Scientific Petroleum». All rights reserved.



F. F. Ahmad et al. / Scientific Petroleum No.2 (2022) 023-027

Scientific Petroleum

journal home page: http://scientificpetroleum.com/

Reservoir and petroleum
engineering

S é 30
g =
5
LS
2 32
5
2815
S g
I
) § —o—t=25 C ——t=50C t=75C
=S
E § 5 T T T T T

0 0.2 04 0.6 0.8 1

Konuyenmpavyus «Izo-Sem»
Puc. 1.Banssme KOHIIEeHTparmm «izo-Sem»
Ha IPOYHOCTD IIPM CXKaTue

S = 75
57
£=
§ :* 6.5
$§ ©
o X
£ 3 55
S5 °
=
S = 45
S 3 —o—t=25 C —8— t=50C t=75C
=ER ! ; ; ;
0 0.2 0.4 0.6 0.8 1

Konyenmpayusa «izo-Sem»

Puc. 2.BansHne KOHLIEeHTpaImm «izo-Sem»
Ha IIPOYHOCTD IIpM U3TUoOe

TamIIOHaKHBIE CMeCH TOTOBMAMCH B CA€AYIOIINX
MPOMOPIIMAX: TAMIIOHAKHBIN IIeMEHT U 400aBKa «Izo-
Sem» 0.3; 0.5; 0.7 1 0.9 % x Macce cyxoro rjemeHTa.

TamIioHakHBIE CMeU TOTOBMANUCH B CAEAYIOIINX
IPONOPLMX: LIEMEHT U «dzo-Sem» 0.1; 0.3; 0.5; 0.7 u
0.9 % x macce cyxoro nemenra. PesyasraTsr nccaego-
BaHMII OTOOpa>keHbl Ha pMUCyHKax 1 u 2.

Peoaorus neMeHTHBIX paCTBOPOB

3HauNMTeABHEII MHTEpPeC C TOYKM 3PEHMUs TeXHO-
AOTMN IIeMEeHTUPOBaHMA IIpeACTaBAseT, BAVIHUE
KoHIeHTparnuu «1zo-Sem» Ha peoaormdeckue Tapa-
MeTpHI TaAMIIOHa>KHBEIX pacTBopos. Kak nssectHo, peo-
A0orM4yecKre XapakKTepUCTUKI ONpeAeAdIOT BeANINHY
TMAPOAVMHAMIYECKUX IIOTePh AaBAEHMS MPU 3aKadke
U IpoJaBKe TaMIIOHaXKHBIX PacTBOPOB B IIpM3adoIi-
HYIO 30HY CKBa>KIH.

IIpoBoamanchy mccaeaoBaHMS IAACTMIECKON Bs3-
KOCTM U HaIlpsSIKeHMsI CABMTa TaMIIOHa>KHOTO pacTBO-
pa. Ilpu mposesenun m3mMepenuit A03MpoBKa «izo-
Sem» cocrasasaa 0.1; 0.3; 0.5; 0.7 u 0.9 % x macce
cMmecu. PesyapTaTel mccaegoBaHMII IpUBEAE€HB Ha
pucyHkax 3 u 4.

Ha ocHoBe mpoBe€HHBIX 1a00paTOPHBIX MCCAEA0-
BaHMII MOYKHO CAeAaTh CAeAyIOIIe BBIBOADI:

1) TaMIIOHaXXHbIe PACTBOPHI C coAep>KaHueM «izo-
Sem» xpaliHe 4yBCTBUTEABHBI K MI3MEHEHNIO TeMIIepa-
TypHI-IIOBHIIIIEHNe TeMIIepaTypsl NPUBOAUT K COKpa-
IIeHNIO BpeMeHM 3aryCcTeBaHUs B CpedHeM B 2 pasa
(a4s TIOpTAaHALIEMEHTHEIX PacTBOPOB ®TO 3HAYEHMe
B cpeanem 1.3);

2) u3dMeHeHHe TeMIlepaTyphl B STOM Auara3oHe
He3HAUUTeALHO BAMSIET Ha AMHAMHUYECKOe HaIps-
JKeHUe CABMUTa. DTO OOBLACHSETCA TeM, 4TO 3aMephl
MPOBOAUANICh B MHAYKIIMOHHEI IIe€pMOJ, KOTAa ellle
MpaKTUIeCK! He IIPOMCXOANAO U3MEHEHNS Pa3MepOB
COABBATHEIX 000A0YeK YaCTHI].

3) 3HayeHMe HaOpPsDKeHUs CABUIA IpPU ITOBBIIIe-
HIM TeMIIepaTyphl UCHBITAHUS YBeAMIUBACTCS, IPU-
gem nipu 75 °C 06pasyioTcs MpOYHbIe TUKCOTPOITHEIE
CTPYKTYPHI PacTBOPOB.

AAas MOPTAaHALIEMEHTHBIX MaTepualoB IIPU yBe-
AWYEHUN AaBAEHUs, AEVICTBYIOIIEr0 Ha TaMIIOHAaXK-
HBIII pacTBOp, HPOLECChl AVMCIePTMPOBAHMUS YacTIUL]
TBEpA0N Pasel yckopsorca. [Ipu ®ToM akTUBHOCTH
AVCIIEPCHOM CHUCTeMBI IIOBBIIIAETCS: yBeAMYMBaeT-
Cs YMCAO 4YacTuUI] B eauHHIle oObeMa pacTBopa I,
CAe40BaTeAbHO, 9MCAO KOAaryASIMOHHBIX KOHTaKTOB.
BcaeacTBue yMmeHbINEHMSI BeAMYMHEI COAbBATHBIX
I1€HOK pacTeT IPOYHOCThL OOpasyeMBIX KOHTAKTOB.
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Puc. 3. 3aBUCHMMOCTD IAACTUIECKOM BSI3KOCTU TaM-
MOHAXXHOTO pacTBOpa Ha ocHOBe IfemeHnTa G-CC-1
(Class G API) or xonnenTparm «1zo-Sem» pu
BOAO-IIEMEHTHOM cOOTHOIeHmn 0.5
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Hanpsxenue cosuza,
0
-
N

Puic. 4.3aBycMOCTD HAIIPSDKEHMSI CABUTA TaMIIO-
Ha)XHOTO pacTBOpa Ha ocHOBe IfemMeHTa G-CC-1
(Class G API) or xonnenTparmm «Izo-Sem» ripu

BOJO-IIEMEHTHOM cOOTHomeHun 0.5
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Puc. 5. Peoaornmueckme cBOMCTBA TaMIIOHAXXKHbBIX
pacTBOpoB ¢ go6aBKamu «Izo-Sem» ripu
pa3sanmvIHOM JaBAEHUN

C yBeanmyeHueMm JAaBAeHUs, BO3pacTaeT BePOSITHOCTD
oOpa3oBaHNMA KPUCTaAAU3aLVIOHHON CTPYKTYPHI. DTO
HNPUBOAUT K IOBBIIIEHUIO 3HaYeHUI PeoAOTUYeCKIX
CBOJICTB pacTBOPOB U UX YCKOPEHHOMY 3arycTeBaHUIO.

Aas onpeaeAeHNs pe0AOTMYeCKMX CBOICTB TaMIIO-
Ha>KHBIX pacTBOPOB COAEeP KaIlX «Izo-Sem» opu Aas-
A€HUM MCIOAb30BaAM POTAIIMOHHBIN BUCKO3UMETP.
ITocae xoHAMIMOHMpOBaHMS B aTMOCPEPHOM KOH-
CHUCTOMETpe pacTBOp HOMeIlaAl B CTaKaH BMCKO3M-
MeTpa, co3jaBaall JaBAeHNe U B TedeHUe TpeX MUHYT
pacTBOp IepeMelInBaAcsd, I0ocAe DTOrO IOoAydaau
Pe0A0TNYecKyIO KPUBYIO.

Reservoir and petroleum
engineering

PesyabTaTsl BHIITOAHEHHBIX MCCAE€A0BAHNI IIpUBe-
AEHBI Ha PUCYHKe 5.

Ha ocHoBe mpoBe €HHBIX 1a00paTOPHBIX UCCAEA0-
BaHUII MOXXHO CAeAaTh CAeAyIOIIyie BEIBOABL:

— BpeMsI CXBaThIBaHILSI TAMIIOHAXKHOTO pacTBopa Ipu
nosbiieHnn gasaenus ¢ 0.1 MIla ao 14 Mlla cokpara-
etcst Ha 20%, 94TO CBA3aHO ¢ MHTeHCHpUKALIVIEN IIpoliec-
COB KOAryAsIIMIOHHOTO CTPYKTypOOOpa30oBaHIs;

— nipu yBeandeHun Aasaennst 4o 15 MIla, rabamo-
AaeTcsI TIOBBIIIEHNE 11aCTMYEeCKON BI3KOCTU — Ha 7%,
AVHaMIYeCcKOTro HanpspkeHus casura — Ha 20%. Ilpnu
AaAbpHeIeM yBeAndeHUU AasaeHnst 6oaee 15 Mlla
OTMedaeTcsl AaAbHellIee yIIA0THEeHIEe YacTUL] IleMeH-
Ta B CUCTeMe, HO ITOBBIIIEHNe 3Ha4eHNII peoAoTmde-
CKIX XapaKTEPUCTUK CTAHOBUTCS MeHee 3HauNTeAb-
HBEIM U CcOcCTaBAseT He 0oaee 5% AAsl I1AaCTUYECKOI
BSI3KOCTU U He 0oaee 7% 4451 AMHaMIMYECKOTO HaIIpsi-
SKEeHUsT CABUTA;

— UCCAeAOBaHMAMIU IIO0 U3YYEeHUIO BAMSHUA Tep-
MOOapuYecKX YCAOBUI YCTaHOBAEHO 3HAUYMTEeAb-
HOe BAVISIHME TeMIIepaTypsl (B AMalla3oHe 3HadeHUIT
25-75 °C) Ha peoaoruyecKue CBOICTBa MCCAe0BaHHbIX
TaMIIOHa>KHEIX PaCTBOPOB C COAePrKaHNeM «Izo-Sem»;

— JaBJAeHNe B Ayala3oHe M3yYeHHBIX 3HadeHUII
(0.1-14 MTTa) Tak>ke OKa3bIBaeT 3aMETHOE BAUSIHIIE, HO
B MEeHbIIIel CTEeIIeHN.

BeiBoaBI

1. AdobGaska «izo-Sem» a0 0.7% HNPUBOAUT K CHIUKEHUIO BSA3KOCTU II€MEHTHBIX pacTBOPOB.
ITpu aosuposke 6oaee 0.7% Bs3KocTh Bo3pacraeT. C yBeAndeHMreM IIPOLIEHTHOIO coJep-
sxauus «Izo-Sem» B cMecu HaBAOAaeTCs POCT TUKCOTPOIIMM TaMITOHa>KHBIX PacTBOPOB.

2. 3HaueHMe HaNIpsKE€HUsS CABNTA IIPU ITOBLIIIEHNI TeMIIepaTyphl MICIIBITAaHIST YBeANIBaeT-
cs1, mpudeM npu 75 °C o6pasyioTcs 00.1ee IpOYHBIE TUKCOTPOIIHEIE CTPYKTYPHI pacTBOPOB.

3. Bpems cxBaThiBaHMA TaMIIOHa>KHOTO pacTBopa Ilpu nosbimeHun gasaenus c 0.1 Mlla ao
14 MIla cokpamaercsa Ha 20%, 4TO CBsA3aHO ¢ MHTeHCH]UKAIMeN IPOIIeCCOB KOaryAsIm-

OHHOTO CTPYKTYpPOOOpa3OBaHIsI.

4. YcTaHOBAEHO 3HAUMTEABHOE BAMSHUE TeMIepaTyphl (B guamnasoHe 3HadeHuin 25-75 °C)
Ha peoAOTHYecKNe CBOJCTBA MCCAeAOBAHHEIX TaMIIOHAXKHBIX PacTBOPOB C COAep KaHUEeM
«izo-Sem»; aaBaeHUe B AmariazoHe n3yuyeHHbIX 3HadeHui (0.1-14 MIla) Tax>xe okasbiBaeT
3aMeTHOe BAUSHNE, HO B MEHbIIel CTeIIeHN.
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NnTrencnpukanmmy npuroka Hep Ty IIyTEM N30 AN
IPUTOKOB BOADI B IpM3a00VHOM 30He

D, O, Axmadl, I. I'. I'atibarvies®
'HUTIN «Hedreraz» SOCAR, Baky, Asepbaitaxan
*Bricmras mkoaa Heptu SOCAR, baky, Aszep0OaiigxaH

Pegepar

ITockoabpKy OOABIIMHCTBO MECTOPOXJAeHUil AOmIepoHCKOTo m-Ba AsepOaligXKaHCKOI
Pecriy6amkm HaxoAATCA Ha 3aBeplIaoilell cTaauy pa3dpaboTKM, TO OXUAAETCA HeMUHyeMoe
COKpalleHue A00bYU yIa1eB0A0pogos. IlocpescTBOM peKOHCTPYKIIMHU CKBaXXKMH 0e34eiCTBYIO-
mero GpoHga IAaHNPYyeTCs NoAJepKKa HepTes0051uM Ha TeKyIleM yposHe. Ilosbimenue 40amu
[11aCTOBOM BOABI B IIPOAYKIIMI CKBa’XMH, HaAW4Me BHYTPM I1AaCTOBHIX, MEXKOAOHHBIX U Ap.
IIepeTOKOB B BTOM peruoHe, B OOABIIMHCTBE CAy4YaeB CBA3aHO C Mado DPQPeKTUBHBEIMU U30-
AsSMOHHBIMK paboTtamu. Pazpaborka 9PQPeKTUBHEIX pelenToB TaMIIOHaXXHBIX PacTBOPOB C
peryAmpyeMbeIMu PeoAOrMIeCcKUMI CBOMCTBAMU SABASETCS aKTyaAbHOI. JAs peryAupoBaHUs
Pe0A0TMYeCKNX CBOICTE TaMIIOHAXKHBIX PaCTBOPOB B KauecTse 400aBKM IPUMeHAAach IPOAYK-
nus konauuu «Matanat A» «Izo-Sem». B mporiecce skcriepuMeHTOB M3y4aa0Ch BAUSHUS AJC-
nepcnit «izo-Sem» Ha PpuU3MKO-XMMMUECKHUe TapaMeTpHl IleMeHTHOTo KaMHsl. [1pu peryauposa-
HUYU PeoAOTMYeCcKUX CBOVCTB TaMIIOHaXXHBIX pacTBOPOB ¢ AoBaBkamu «1zo-Sem» HeobxoaumMo
olnpeeAuTh BAWSHNME Ha 3HAUEeHNs ITOKa3aTeaAeil DTUX CBOICTB TepMoOapudeckux (pakTOpPOB.
ITpu nccaeaoBaHMSIX IO OIleHKe BAMSHNS TeMIIepaTyphl Ha peoAOTUYecKue CBOMCTBA TaMIIO-
Ha>kKHBIX PacTBOPOB C 400aBKOTI «1Z0-Sem» BHITOAHEHH! 4451 AMama3oHa Temrepartyp 25+75 °C.
[1pu MccaeA0BaHMAX UCTIOAB30BAAU CYXyIO CMech TaMIIoHaxHoro rementa G-CC-1 (API Spec
10A Class G-HSR).

Katouegvte caro6a: eMeHT; N30AAIMOHHAaA 400aBKa; I1acTUYecKas BA3KOCTH; HallpsKeHNe
cABUra; mpusaboriHas 30Ha; TMKCOTPOINS; AVICIIEPCHEIE CUCTeMBI; TepMobapudeckue (paKTOpPEHIL.

Quyudibi zonada su axininin tacrid olunmasa ila
neft axininin intensivlasdirilmasi

F. F. Ohmad’, H. Q. Qaybaliyev®
'«Neftqazelmitadiqiatlayiha»Institutu, SOCAR, Baki, Azarbaycan
“Baki Ali Neft Maktabi, SOCAR Baki, Azarbaycan

Xiilasa

Azarbaycan Respublikasinin Abseron yarimadasindaki yataqlarin sksariyysti isloanmanin son
moarhalasinds oldugundan karbohidrogen hasilatinda qagilmaz azalma gozlenilir. Faaliyyetsiz
fondun quyularmin yenidan barpasi hesabina neft hasilatinin hazirk: seviyysdas dasteklonmasi
nazards tutulur. Lay sularimin xiisusi ¢akisinin artmasi, bu bolgads laydaxili, halgavi ve diger
carpaz axinlarin olmasi oksar hallarda semoresiz tocrid etms islori ilo alaqelandirilir. Nozarat
olunan reoloji xassaleri olan tamponaj mshlullar1 iiglin effektiv reseptlarin hazirlanmas:
aktualdir. Tamponaj msahlullarinin reoloji xasselarini tenzimlemsak iigiin slave olaraq
«Moatanat A» sirketinin «IzoSem» mohsullarindan istifade edilmisdir. Tacriibolor zamani
«IzoSem» dispersiyalarinin sement daginin fiziki-kimyavi parametrlarine tosiri dyronilmisdir.
Tamponaj moahlullarinin reoloji xassalerini «IzoSem» slavaleri ilo tanzimlayarken termobarik
amillarin bu xassaloerin qiymatlarine tesirini miisyyen etmoak lazimdir. Tamponaj meahlullarinin
reoloji xassalorine temperaturun tesirini giymetlondirmoek iiciin «izoSem» alave etmokls
aparilan tadqiqatlar 25+75 °C temperatur intervalinda aparilmigdir. Todqiqatlarda G-CC-1 (API
Spec 10A Class G-HSR) markali tamponaj sementinin quru qarisig: istifads edilmisdir..

Acar sozlar: sement; tacrid qatqisy; plastik 6zliliik; siiriisma garginliyi; quyudibi zona;
tiksotropiya; dispers sistemlor; termobarik amillar.
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INVESTIGATION METHODS OF PROTECTION
FROM THE COMPLICATIONS DURING THE PRODUCTION
IN THE FINAL STAGE OF FIELD DEVELOPMENT

T. F. Ibadzada
«QOilGasScientificResarchProject» Institution, SOCAR, Baku, Azerbeijan

ABSTRACT

In the article, based on the data of the fields in the final stage of exploitation, the most
important complications that occurred during the production period and the methods of
preventing these complications in the modern period were investigated. In particular, the
methods of preventing of the sand plug and flooding, which are the main problems in this
type of fields, were investigated and the significance of these methods of selective control

KEYWORDS:
Complications;

Sand plug;

Flooding;

Chemical hardening;
Waterproofing.

against flooding was investigated, the most successful ones among these methods were

shown, the hardening of the bottom hole against sand plug and the use of sand control

screen in modern times were considered, in the hardening of the bottom hole the use of

resin-containing components is mentioned.
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https://doi.org/10.53404/Sci.Petro.20220200029

Introduction

In this period, when the demand for oil and gas has
not decreased yet, in order to provide the necessary
amount of hydrocarbon, it is necessary to minimize
the problems arising during the production. Statistics
show that a large part of the hydrocarbon reserve is
located under the seas and oceans. In these deposits,
the production of wells in the later stages of the devel-
opment period is very complicated and serious prob-
lems arise during these processes. Addressing these
issues remains relevant and important. For this reason,
researchers have tried to systematize the mentioned
problems. There are many articles that confirm the
importance of solving these problems not individually
but as a group.

Although there are certain results of research aimed
at solving these problems, research is currently being
continued to obtain more advanced results with the
application of new techniques and technology. The best
example of this can be the measures taken against sand
plug, which cause clogging of lift pipes and filter zone.
Thus, the method of momentary depression used, the
method of hardening the bottom hole, the methods
of opening without perforation, etc. Although such
methods have given positive results, they have not yet
helped to solve the problem completely. Also, most
of the wells in the current period are characterized by
high flooding. The main source of the water problem is
the approach of bottom water to the surrounding zone
due to the drop in formation pressure, the approach of
oil-water contact into the wells, the formation of water
tongues due to the uneven injection profile, the per-

colate of the production casing and cement concrete.
Selective isolation and other waterproofing works were
carried out in the direction of combating flooding in
wells. The application of complex methods is expected
to be more effective in solving such problems.

The main goal of the study is to group and solve
problems in order to solve them. For this, researches
were conducted in the deposits located in the South
Caspian Sea, problems were analyzed, and along with
their solutions, a theoretical base of preventive meas-
ures against their occurrence was prepared. In particu-
lar, the effectiveness of preventive measures against
sand plug and flooding, which are the main problems
of the wells located in the Neft Daslari, Pirallahi,
Guneshli, Bahar, Bulla, and Qum Adasi fields, was
investigated.

The process that begins with oil and gas produc-
tion is always accompanied by solid particles in the
well product to some extent. The problem occurs in all
hydrocarbon fields, regardless of the age of the reser-
voirs, but it is mostly produced in younger horizons
(Miocene and Pliocene-aged rocks). Because these for-
mations are consist of brittle and the poor cementing
material. A possible sand plug problem depends on the
interaction of chippings, their intergranular friction,
stress state of rocks and in some cases, the viscosity of
the formation product. Of course, there are individu-
al solutions to each of these problems, but the main
problem is that any control method applied involves
additional costs and reduced production. The cost of
disposal and disposal of water produced along with oil
ultimately increases the cost of oil.
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Since hydrocarbons have become valuable to indus-
try, the search for oil and gas deposits has begun, and
most of them are found in sandstones or carbonates.
However less common in shale, volcanic rock and
basalt. If we compare the importance of sandstone and
carbonate deposits, sandstones are more abundant, but
limestones are more important as deposits for hydro-
carbons. The problem of sand in wells is manifested
in any type of deposits. The problems associated with
sand and water extraction during hydrocarbon extrac-
tion are well known. These problems, which result
in the formation of the formation of the productive
formation, lead to bigger problems by impairing the
production of the equipment in the down hole and at
the wellhead.

Research method

Before looking throug complex problem solving
methods, their grouping should be briefly considered.
Many technologies and chemical reagents are available
to prevent from flooding. Depending on the isolation
mechanism and the isolation material used, all meth-
ods are divided into selective and non-selective. Non-
selective methods for limiting flood are based on the
simultaneous or sequential injection of several reagents
into the formation, which can form an insoluble precip-
itate in the formation due to chemical interaction with
each other or physicochemical transformation of the
resulting mixtures. However, when performing water-
proofing with the help of resins or cements, the entire
bottom hole is technologically affected, and permeabil-
ity decreases not only in the water phase, but also in
the oil phase, which negatively affects the productivity
of the well.

Selective isolation methods are based on the use of
materials that increase the seepage resistance in the
saturated part of the formation. The selective effect
of chemical reagents is based on the difference in the
filtration properties of the rock and the physico-chem-
ical properties of the reservoir fluids (oil and water).
Isolation of the flooding is carried out through the fol-
lowing mechanisms:

¢ cooling of the bottom hole;

* precipitation of supersaturated solutions of
solid hydrocarbons;

¢ hydrophobization of rocks and the formation of
emulsions in them;

¢ interaction of chemical compounds with forma-
tion water;

* physico-chemical transformation of the mixture
of formation water and compounds (decreased
solubility, solidification, etc.).

Selective isolation compositions are available in
many formulations;

1. Technologies based on the use of dispersed sys-

Reservoir and petroleum
engineering

tems such as polymer-dispersed systems and their
modifications, fibrous-dispersed systems, systems
based on carboxyl-methyl-cellulose and bentonite clay,
colloidal-dispersed systems, alkaline polymer-suspen-
sion compositions, polymer suspensions, emulsion,
foam systems and so on.

2. Hydroxyethylcellulose, methylcellulose solutions
and their modifications, resins, gel-forming compo-
sitions, technologies used for application of polymer
solutions such as visco-elastic compositions, gel-form-
ing and visco-elastic compositions, cross-linked poly-
mer systems and their modifications, silicate-polymer
gels and so on.

3. Technologies based on microbiological impact on
reservoir.

4. Among the most promising and technologically
advanced methods of flooding work are technologies
based on the use of sediment-forming compositions
and components, including NaSi solutions, alkali, alu-
minum chloride compositions, etc. These compositions
are stable at high pressure and temperature and are
non-toxic.

The main advantage of selective technologies is that
there is no need for perforation after the process in the
productive zone. In this regard, preference should be
given to isolation materials and methods in anti-flood-
ing works.

In connection with the above mentioned advantag-
es, the selective limitation of flooding in fractured-po-
rous rocks is used as a binder in waterproofing com-
positions based on sodium silicate from inorganic
chromium salt (III), which allows to obtain gels in the
entire volume of the initial composition.

Increasing the selectivity of the effect of waterproof-
ing compositions is possible by changing the wetta-
bility in relation to oil-saturated and water-saturated
rocks. The imbue ability of the waterproofing composi-
tion is evaluated by measuring the wetting angle at the
contact surface of the waterproofing composition with
rock samples saturated with oil and water. Polyhydric
alcohol can be added in different concentrations to the
waterproofing composition to change the wettability
of the rock.

The addition of alcohol to the waterproofing com-
position causes an increase in hydrophilicity relative to
water-saturated rock and an increase in hydrophobici-
ty relative to oil-saturated rock. The optimum concen-
tration of polyhydric alcohol is 3% (by mass), since no
change in wetting angle is observed when more alcohol
is added. In addition to changing the wettability, the
inclusion of polyhydric alcohol in the composition of
the waterproofing mixture leads to the improvement of
the technological properties of the prepared cementing
material due to the increase of intermolecular forces
and expands the temperature range of its application.
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Fig. 1. Sand control screens double-screen,
single-screen sand control screens

As the solution enters the water-saturated interval, the
fill material isolates the water-saturated section rather
than the oil-saturated zone because it is in better con-
tact with the rock.

Since sand is inevitable during the exploitation of a
productive reservoir composed of brittle rocks, meas-
ures against sand must be taken. During the research,
the minimization of the sand factor was considered
in the use of gravel and other types of sand control
screens. Sand control screens are grouped according to
their materials, number of screens, and most important-
ly, expandability. According to the number of screens,
there are single screens and double screens, hard
metal sand control screens, thin sand control screens,
layered sand control screens and isolated sand control
screens according to their materials. Single-screen,
double-screen sand control screens and layered sand
control screens were used during the research from the
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specified sand control screens (fig. 1). At this time, the
prevention of sand entering the well decreased to 67%.
However, the sand still present in the well product
causes problems during the initial processing of the
product.

Researches continued with gravel sand control
screens, and at this time sand 20% larger than the
granule size of the rock that makes up the selected
formation was injected into the bottom hole, creating
a new artificial formation, which we call gravel sand
control screens. After the flow profile was established,
sloughing of sand was significantly prevented (fig. 2).

One of the sand control techniques used in world oil
and gas production practice is the chemical hardening
method. This method is divided into several groups,
polymer (rubber) based and other organic based.
Characteristics of organic-based chemicals include oil
solubility, hydrophobic nature, low bioaccumulation
tendencies, and high biodegradation factor. Here we
will focus on polymer-based sand consolidation, which
consists of injecting polymerized organic resins into
the bottom hole when gravel sand control screens
are also ineffective. The main idea is to bind the sand
grains together without damaging the reservoir, with-
out reducing the permeability to oil caused by the oil
wetting of the pore-catchment resin. Although it is dif-
ficult to achieve both at the same time, it is necessary
to combine the juicy contents properly to form a mass
with better compressive strength and to keep the res-
ervoir pores undamaged by the resin. Figure 3 shows
the pore spaces and sand grains combined with resin,
which increases its compressive strength.

According to their chemical composition, resins are
solid, hard, soft, organic non-crystalline polymers, brit-
tle when solid. The molecular weight distribution of the
polymer network of resins is very narrow. The flamma-
ble nature of resins requires extra care when handling
and researching them. In general, resins are raw mate-

Fig. 2. Gravel sand control screen
1 - wellbore, 2 — gravel, 3 — formation

Grains

Contact points

——— of grains glued

with resin
system

Fig. 3. Contact points of sands after
the resin hardening process
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rials for adhesives and coatings used in the petroleum
industry, as in many other industries. There are two
types of resins: thermoset and thermoplastic resins.

When exposed to a heat source, thermoset resins
irreversibly change from a melting and soluble mate-
rial to a melting and insoluble material through the
cross-linked polymer network. They have a very low
molecular weight (<10,000). The most commonly used
types of thermoset resins are: phenolic resins, furan res-
ins, amine resins, epoxy resins, unsaturated polyester
resins, urethane foams, alkyl resins.

Unlike thermoset resins, thermoplastics are revers-
ible, that is, their physical state changes by applying
different pressures and temperatures. Thermoplastic
polymers consist of linked monomers of very high
molecular weight (>10,000). Molecular bonds (chains)
can be easily broken by heating or dissolving the
substance. Thermoplastic resins include polyethylene,
polypropylene, polystyrene, polyvinyl chloride, and
furan resins.

There are some important requirements when
applying resins:

¢ The dynamic viscosity of the resin should be
moderate with values not exceeding 0.02 Pa-s.
This will allow you to pass the resin through all
the restrictions without excessive pressure loss
and compress it with excessive liquid;

* The resin must have moisture-forming solids
to bind them together, but must not occupy too
much of the pore space at certain points;

¢ When placed, the polymerized resin must have
good compressive strength to prevent sand
movement;

* The starting moment of resin polymerization
should be controlled with additives. Too short
periods can result in improper consolidation or
even improper placement;

¢ Although the polymerized resin is must be able
to withstand prolonged contact with the result-
ing brines and not be reactive with acids.

Working with resin systems, performing the pro-
cess safely and technically correctly requires the
highest performance control and experience. The
interval to be treated with resins should be isolated
from the rest of the well to ensure effective injection
into perforations, to prevent loss of process fluids and
contamination of resins. Mainly, hardening works are
carried out near the bottom hole up to a depth of 1.5
m. Fastening of thin layers (<6 m) is recommended. It
is possible to harden a zone with a maximum thick-
ness of 7 m in one stage.

The main purpose of the pre-cleaning operation is
to remove formation fluids (especially water) that are
incompatible with the resin system and can contami-
nate it (fig. 4. a, b). Since the resin has to stick the sand
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grains, this is only possible in this situation where rocs
is not wet with unrecovered oil and unrecovered water,
where the main problem is that the surface of the for-
mation sands is wet with water or oil.

Therefore, the prewash fluid must be carefully
selected depending on the type of resin system used. In
some cases, condensate with surfactants is used. Other
cleaning systems contain solvents such as isopropyl
alcohol or EGMBE (Ethylene Glycol Mono-Butyl Ether)
to remove water.

(a) Initially driving fluid are encountered with unre-
covered water surrounding the sands;

(b) Solvents successfully displace uncovered water
and maintain permeability;

(c) The main hardener fluid is injected and enters
the pores by capillary pressure;

(d) The injected fluid, other than the residual resin
(which binds the sand grains together), is removed
from the formation.

The final resin curing fluid to be injected usually
consists of resin, solvent, hardener, activator, and
accelerator (optional). Different resin systems are used
depending on the cleanliness, pressure, temperature
and other properties of the bottom hole.

One of the most important factors when developing
a resin processing fluid is the formation temperature.
This dictates the curing time of the resin and thus the
necessary concentrations of certain additives such as
accelerators and hardeners. In order to ensure uniform
coverage of the layer to be fixed, the injection itself
should be carried out at a low speed below the initial
fracturing pressure (fig. 4. c).

In the phase separation process, the polymerized
resin separates from the solvent as a second liquid
phase after some time. Capillary forces draw the resin
into the interparticle spaces to the sand grain junctions,

Fig. 3. Contact points of sands after

the resin hardening process
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where it hardens and binds the sand grains together.
Conductivity is preserved by limiting the volume frac-
tion of the individual resin phase.

At the end of the process, the unhardened resin
phase remaining in the formation is extracted from it,
thus connection is made between the formation and
the well after that the the well is started to production.
Furan and epoxy resins are mainly used. In chemical
hardening, the desired fluids are rarely ready-to-use
without additives, as they require proper placement,
resin hardening, etc. helps to obtain the properties
required for Let’s take a look at some of these impor-
tant supplements and their main purposes.

Activators, as very important additives, are used to
extend the penetration time of the resin and minimize
the hardening time. It can also be added to the second
excess liquid to accelerate solidification. When excess
activator is added to the fluid to be injected, excessive
flushing may be required to maintain permeability.
Activators require careful addition to the resin sys-
tem, as the reaction time with the resin can be greatly
reduced.

Accelerators are used to minimize the period used for
hardening (to speed up the reaction time). Accordingly,
the period used for hardening will be reduced as the
injection fluid is used instead. Accelerators are includ-
ed in the system when the injection and curing oper-
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ations are expected to last significantly shorter than
normal.

Surfactants are used to reduce the interstitial tension
between two liquids or between liquids and solids.
They can be very effective in removing associated
water in the formation pre-wash. Basically, these are
organic compounds that act as dispersants, foaming
agents, wetting agents, emulsifiers or detergents.

Isopropyl alcohol (C3HsO) is a flammable chemical
that can dissolve a wide range of compounds. That
is why it is used during washing to remove water. It
evaporates quickly and, unlike other solvents, is not
very toxic.

EGMBE or ethylene glycol mono-butyl ether is a
solvent for both aqueous and non-aqueous liquids. It
effectively cleans sand and displaces mixed residual
water. The end result of such an effect is a better acces-
sibility of the resin to the intergranular spaces.

Additionally, the hardening solution may reduce
permeability to some extent. In order to minimize this
decrease, it has been determined based on laboratory
experiments that it is possible to maintain the primary
permeability of the formation when CaCQO; is used up
to 20-30 percent in the solution as a foaming agent.

When applied in an aggressive environment, the
use of NaOH as a neutralizer will greatly increase the
effectiveness.

Conclusion
As a result of research, the methods used have shown their effectiveness. The advantages
of the method of chemical hardening of the bottom hole used against sand plug are the fol-
lowing:
The use of gel forming systems is more effective than others in the current waterproofing
measures in fields that are in the final stage of development;
Among the used compositions, the most successful ones are mixtures of NaSi with different
compositions;
Although the composition with many gels is effective for a certain period of time, there is a
need to increase the durability of the formation.
The application of anti-sand factor hardening systems does not require the introduction of
gravel into the perforation zone, therefore, there is no significant reduction in production, as
in the case of the application method of gravel sand control screen;
No special construction equipment is required and therefore no additional funds are spent
for its rental;
Chemical consolidation can be done through existing completion or hydraulic fracturing;
It is quite cheap compared to gravel sand control screen and hydraulic fracturing methods;
By maintaining 60-90% of the original permeability, it prevents the increase of the Skin factor
in the bottom hole, thus it is possible to maintain more than 90% of the original productivity.

As a result of the research work, all the solutions given to the problems showed their effective-
ness both in terms of reducing human labor, both economically and ecologically.
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AHaaus3 MeTOA0B OOPBOBI C OCA0XXHEHMAMY, BO3HUKAIOIVIMI B IIepUOJ],
KCIayaTalMi CKBaKVMH Ha 3aKAI0UYNTeAbHOV CTagum paspabOTKu

T. ®. U6adsada
HUIIN «Hedreras» SOCAR, baxy, Asep0Oaiiaxan

Pegepar

B craTpe, Ha OCHOBe 4aHHEIX MECTOPOKAEHNI, HAXOAAIINMXCS B 3aBepIIalolieri cTajuy 9Kc-
IAyaTtamnuy, UCcCAeA0BaHbl BaskKHeNIIe OCAOKHEHMNs, BOSHUKIINE B epnod 400B9M 1 MeTo-
ABL TIpeJOTBpaIlleHNsT STUX OCAOKHEHNUI B COBPEMeHHYIO ®IOXy. B wacTHOCTHM, MCCAea0BaHBI
MeTOAHl IpeAOTBpalleHNsI IIeCIaHbIX IIPOOOK ¥ OOBOAHEHM:I, KOTOPBIE ABASIOTCS OCHOBHBIMI
mpob1eMaMM Ha MECTOPOXKAEHUIX 4aHHOTO TUIIa, M1CCAeA0BaHbl MeTOALI BHIOOPOYHOI OOPBOEI
¢ 00BOAHeHNEM, ITOKa3aHb HanmOoJee yCIeIIHbe CpeAV 9TUX MeTOA0B, paCCMOTPEHBI MeTOAEI
IIpUMeHEeHNs CKBa)KMHHOTO PpUABTPa ¥ YIPOUYHEeHNs 3a0051 OT MecyaHoll mMpoOKM IyTeM IIpU-
MEeHeHNs CMOA0COJep KaIlyX KOMIIOHEHTOB.

Katouegvte caoea: ocaoxxHeHUs; ITecyaHas ITpoOKa; 00BOAHEeHNE; XMMIIECKOe 3aTBepAeHNe;
TUAPOU3OAAIIVSL.

Islonmanin son marhalasindaki yataqlarda quyuyularin istismari zamani
yaranan miirakkablasmalara qars1 miibariza iisullarinin arasdirilmasi

T. F. Ibadzada
«Neftqazelmitadiqiatlayiha»Institutu SOCAR, Baki, Azarbaycan

Xiilaso

Maqalada islonmenin son merhoalesinde olan yataqlarin melumatlarina esasen istismar
dovriinda bas veran an vacib miirakkablosmalars ve bu miirokkeblasmolars qarsi miiasir dovrda
aparilan miibarizs {isullar1 arasdirilmigdir. Xiisusile bu tip yataqlarda baglica problem olan qum
vo su tozahiirii ilo miibarizs {isullar1 arasdirilmis ve bu tisullar sulasmaya qarsi selektiv miibarizs
tisullarinin shamiyystliliyi arasdirilmis, bu iisullar igerisinde on ugurlu olanlar gostarilmisdir,
quma qars1 quyudibi zonanin barkidilmasi ve miiasir dovrdes quyudibi slizgaclerin istifadasina
baxilmis, Quyudibi zonanin barkidilmasinds qotran terkibli komponentlorin istifadasi qeyd
olunmusdur.

Acgar sozlar: miirakkablagsmaler; qum tixacy; sulasma; kimyaevi barkidilma; suizolyasiya.
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NCCAEAOBAHUNS NMHHOBAIIMOHHOI'O BOAO-N30A5JIIMOHHOI'O
COCTABA HA OCHOBE KAPBAMUNA-®POPMAAbLAEITNAHON CMOAbI

A.T.Tan6osa*!, M. M. AG6bGacosB?>
'HUIIN «Hedpmu u 2asa» SOCAR, Bbaxy, Asepoatidxar
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Study of Innovative Water-Insulating Composition Based on Urea-Formaldehyde Resin

A. Q. Qayibova*', M. M. Abbasov?

1«OilGasScientificResearchProject» Institute, SOCAR, Baku, Azerbaijan

2Azerbaijan State Oil Industry Institute, Baku, Azerbaijan

ABSTRACT

The world's oil companies currently produce an average of three tons of water for every
ton of oil extracted from depleting reservoirs. In Azerbaijani fields, this figure is 15
tons of water per 1 ton of oil. During repair and isolation work in production wells, it
is necessary to use such water-proofing materials that selectively reduce the amount of
water produced from the well, without reducing the oil production rate. The problem

KEYWORDS:
Insulation;

Polymer;

Hydrochloric acid;
Urea-formaldehyde resin;
Chromium metal salts.

arose of creating a polymer cement composition based on urea-formaldehyde resin using

an available catalyst (hardener) that eliminates the above disadvantages. Firstly, it was

necessary to expand the temperature range, in connection with this, an aqueous 2%
hydrochloric acid (HCI) solution was chosen with the addition of 5.0 to 13.0 % by weight

of urea-formaldehyde resin, for temperatures from 20+75 °C.

*e-mail: nurlanaqayibova@gmail.com
https://doi.org/10.53404/Sci.Petro.20220200030

B Hacrosimee BpeMs He(TsHbIe KOMIIaHUM MHUpa
A00BIBAIOT B CpejHEM TPM TOHHHI BOABI Ha KaXKAYIO
TOHHY He(pTH, M3BAeKaeMOI M3 MCTOIAIOIINXC I11a-
croB. Ha Asep0aiig>kaHCKIX MeCTOPOXKAEHMAX HTOT
IoKasareab cocraBasdeT 15 T Boasl Ha 1 T HedTm.
OrpoMHBIe cpeacTBa TPaTATCSI €XKerogHO Ha ITOATO-
TOBKY U yTUAU3aLINIO A0ObIBaeMoIt BOAbIL. B mpomecce
DKCIIAyaTallil MeCTOPOKAeH!sI 0OBOAHEHHOCTD IIPO-
AYKUMU IIOCTOSIHHO yBeAndmnBaeTcsi. B pesyabrare
pacxoAbl Ha 00pabOTKYy BOABI AOCTUTAIOT CTOMMOCTH
Ao0pIBaeMoll HepTH, a OOBOAHEHHOCTh — «DKOHOMH-
9ecKoro Ipejeaa».

IToctyniaenne BOABI B CKBa>KMHY BO3MOXKHO Kak IIO
KaHadaM (QUABTpAIIUM IIO Mepe UCTOIIeHNs 3aleX,
TaK I 3a C4eT IPOpbIBa HarHeTaeMOIl BOABI, ITOCTYTIAe-
HII ee TIOCPeACTBOM 3aKO/10HHOM IMPKYASLINI CBEPXY
UAU CHU3Y IMPOAYKTUBHOIO TOPU-30HTA, a TakKe M3-3a
HapyIIeHUs [1eA0CTHOCTY 00CagHO KOAOHHBL

Texnoaornm orpaHmueHus1 BOAOIIPUTOKOB 3a CUET
3aKayKy TaMIIOHMPYIOIINX MaTepMraloB CHIDKAIOT
KOAMYIECTBO 400bIBa€MOII 13 CKBa’KMHBI BOABI, HO IIPA
HTOM CHIDKAIOT TaKXKe U 400519y He(pTH, TaK Kak Hece-
AeKTMBHO KOABMAaTHUPYIOT BCe ITOPHI KOAAeKTopa.

IIpu peMOHTHO-M30AAIMOHHBIX paboTax B A00BI-
BaIOIINX CKBa’KITHaX HEOOXOAMMO IIpMMeHEeHNe TaKIX
BOAOU3OASALMOHHBIX MaTepualoB, KOTOpbhIe ceaeK-
TUBHO CHIDKAIOT KOAMYECTBO A0OOBIBa€MOIl M3 CKBa-

SKMHBI BOABI, HEe YMeHbIIIas IIpY 9TOM Aeburta HepTH.
[ITnpoxoe mpoMEIIIIeHHOE TpUMeHeHNe B HedTe-
A00BI4e HaIIAM BOAOPACTBOPUMBIE OpTaHUYECKIe
IMOAMMEpPHBIE COCTaBBl A4Sl BHYTPUIIAaCTOBOI BOAO-
nsoassuyu. CyIecTBeHHBIM HeAOCTaTKOM IIpMMeHse-
MBIX ITOAVMEPHBIX KOMIIO3MINIT IPY BHYTPUILAACTO-
BOJl BOAOM30ASLINHU ABASETCS OTCYTCTBYE BO3MOKHO-
CTM KOHTPOAS ¥ PeryAnpOBaHus IIpoliecca reaeobpa-
30BaHMsI B CHCTeMe CKBaKMHa-IiAacT. [IpumMenenme
HM3KOKOHIIEHTPUPOBAHHBIX IIOAMMEPHBIX COCTaBOB
MPUBOANT K CHUKEHMIO ITPOA0AKUTEABHOCTU DPPek-
TUBHOCTM TEXHOAOTMM M3-3a HUBKON ITPOYHOCTIH.
Vcroab3oBaHMe KOHLIEHTPMPOBAHHEIX ITOAMMEPHBIX
COCTaBOB yMeHbIIaeT IAyOMHY IMPOHUKHOBEHNUS KOM-
MO3ULNU B BHIpaOOTaHHYIO 30HY aacra. IlopTopHbre
00pabOTKM IpUMeEHIeMBIMI ITOAMMEPHBIMI COCTaBa-
MM TaKKe CHIKAIOT MX 9(PPeKTMBHOCTS.
AKTyaZbHBIM HampaBAeHNEM AAs IIOBBIIIEHNS
9 PexTuBHOCTU Pa3spabOTKM HePTAHBIX MECTOPOXK-
A€HUII sBAsETCA CO3AaHNe U IpUMeHeHNe TeXHOAO-
Uil BHYTPUILAACTOBOI BOAOU3OASAIIUA C UCIIOAb30Ba-
HIeM ITOAMMEPHBIX COCTaBOB C PeryAnupyeMbIM IIpO-
11eCCOM reaeo0pa30oBaHMs], C IOBBLIIIEHHON ITPOYHO-
CTBIO ¥ IIPOHMKAIOIIEel CIIOCOOHOCTRIO. KoMnaekcHbie
aabopaTopHble UCCAeJ0BaHUS II03BOAST IIOA0OpaTh
ONITMMAaABHBIN ITOAMMEPHBIN COCTaB AAs BHYTpUILAa-
CTOBOJ BOAOM3OASILINU C YI€TOM €ro (PpU3MKO-XUMMU-
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9eCKIX, pe0A0TMIeCcKUX 1 PUABTPAIIOHHBIX XapaKTe-
PUCTUK A4 KOHKPETHBIX T€0A0T0-(PU3NIEeCKNX YCAO0-
BUIi HePTSHBIX MECTOPOXKAEHUIA.

B TtakoMm Bumge c ompegeaeHHBIMU HeAOCTaTKaMI
HOAMMEPHBINI TaMIIOHAXXHBIVI COCTaB He obaagaer
CBOVICTBaMM, MO3BOASIOIINMI UCIIOAB30BATh €0 AAs
PEMOHTHO-M30ASALNMOHHEIX paboT B IIMPOKOM AMa-
Ia3oHe TeMIepaTyp. VIcxoas m3 BHIIIEN3A05KEHHOTO,
BO3HIKAa IIpobJeMa CO3AaHMSA IOAMMEPHOIO TaM-
ITOHa’KHOTO COCTaBa Ha OCHOBe KapOaM1Aopopmaab-
AeTMAHON CMOABl C MCIIOAB30BaHMEM JOCTYIIHOTO
KaTaam3aTopa (OTBepAUTeAs), MICKAIOYAIOIIero BhIIIe-
IlepedncAeHHbIe HeAOCTaTKU. Bo-TiepBrIX, Hado 6B110
pacIIMpuTh AMana3oH TeMIlepaTyp, B CBSI3UM C DTUM
BBIOpaH OTBEpAUTEAb BOAHBEIN 2% pacTBOP COASHOI
kucaotel (HCl) ¢ aobaBaenuem ot 5.0 a0 13.0 %
Macce KapOamMngo-$popmMaabAeTMAHON CMOABL, AAS
temnepatyp ot 20+75 °C [1-3].

[Toayuenne xapbamMma0-PpopMaabaeTUAHBIX CMOA
OCHOBaHO Ha ITpoIieccax ITOAMKOHAEHC AL, ITPOVICXO-
AAIINX TIPU B3aIMOAEIICTBUM KapbammAa ¢ popMaap-
derngoM. Peakimyu nmoamkoHAeHCalMy IIPOTEKAlOT B
HEeCKO/ABKO CTaANii, HalIpaBAeHre KOTOPBIX M CBOJICTBa
00pa3yIoIInXcsl MPOAYKTOB 3aBUCST OT YCAOBUII IIPO-
Iecca: COOTHOIIIEHMSI MCXOAHBIX BeIleCTB, KOHIIEH-
TpanuM BOAOPOAHBIX MOHOB B peaKIIMOHHON Macce,
TeMIIepaTyphl ¥ IPOAOAXKUTEABHOCTH IIpoliecca.

Peaknmuio ob6pasoBanmsa Meruaoakapbamuaa
MOKHO IIPeJCTaBUTh CAeAYIOIIM 00pa3oM:

1) MoHOMeTM10AKapOaMuA,

H,N -CO - NH, + CN,O < H,N - CO - NHCH,OH
2) AnMmeTnA0AKapbamMmy,

H,N - CO - NHCH,OH + CN,O <
— HOCH,NH - CO - NHCH,OH

Reservoir and petroleum
engineering

3) TpuMeTnA0AKapOaMuIA,
HOCH,NH - CO - NHCH,OH + CN,O «
— HOCH,NH - CO - N(CH,OH),

4) TerpameTna0AKapbammy,

HOCH,NH - CO - N(CH,OH), + CN,O «
& N(NOCH,),N - CO - N(CH,OH),

Kapbammna xopomro pacTsopseTcsi B pacTBoOpe
popmaabsernga gaxe mpy KOMHATHON TeMIlepaTy-
pe u oueHb ObIcTpO-Ipu HarpesaHum. IIporecc pac-
TBOpeHM: sHAOTepMudeH. HesaBncumo ot ycaosuii
IIpOTeKaHMs peakumm Kapbammga ¢ popMaableru-
AOM B IIEPBOIl ee CTaauM OOpa3yIOTCsl OKCUMeTHAe-
HOBBle (MeTNnA0AbHBIE) Tpynmsl. Kapbamma mmeet
JeTplpe peaKklMOHHOCIIOCOOHBIX aToMa BO4OpoJda U
TeopeTMIecKN MOXKeT IIPHUCOeAU HUTD YeThIpe Mo/e-
KyAbl popmaabiernga, oopasys TeTpaMeTHAOAKap-
Oamug [4-11].

Texumuecknit pesyapTrat 6514 JOCTUTHYT TEM, UTO B
IIpeAA0>KEHHOM ITOAMMEPHOM TaMIIOHa>KHOM COCTa-
Be, BKJAIOYamomeM KapbaMugodpopmaabaerniHyio
CMOAyY, KNUCAOTHBII OTBepAWUTeAb, HAIIOAHWUTEAD W
pacTBOpUTEAb, B KadecTBe KMCAOTHOTO OTBEPANUTEAS
IIpUMeHseTCsl BOAHBIN pacTBop coaeit xpoma (CrCl,,
CrSO,, (CH3;COO),Cr), a B kauecTBe pacTBOpUTeAs
A5l OTBEpPAUTEAS! SABASIETCS BOAA, KPOMe TOTO, COCTaB
AOIIOAHNUTEABPHO COAEPXNUT U ApPyIue WHEepPTHEHIe
HaIloOAHUTeAU (ApeBecHasl MyKa, ApeBecHbIe OIIIKI,
acOect, kpaxmaa). B urore x mcrioarsosanuio paspa-
HoTaHa OBICTpOCXBATBHIBAIOIIA M30ASNMOHHAS CMeCh
Ha OCHOBe Kapbammao-popmaabAeIMAHON CMOAWI,
Aasa temnepartyp 20+120 °C, c peryanpyeMbuIMy CpoKa-
MM CXBaThIBaHMS OT 15 MuHYT 40 8 9acos. dobasaenue
K M3OASIMOHHOMY COCTaBy WMHEPTHBIX HaIlOAHUTe-
Aeil, TaKuX KaK ApeBecHasl MyKa, ApeBecHble OIKI,

Tabawuria
CocTaB M CBOVICTBa IIOAVIMEPHOTIO M30AAIVIOHHOIO pacTBOpa M KaMH;sI
Miqdar, %
Karbamid- Yiiksak tempera- Hauaao Konery ITpouHocTs
formaldehid turlu barkidici Temperatur, | 3arycreBanmsi, | 3arycTeBaHUsI, Ha U3rno, Geniglanma, %
(CxCl,, CrSO,, °C MIH MIH 0,5, MPa
qatrant (CH,COO),Cr)
50 3 56 120 160 2.5 5
50 3 60 110 150 3 7.5
50 3 65 100 140 5.2 9
50 3 70 90 120 7.5 11
50 3 75 45 85 9.4 20
50 2 80 40 50 10 25
50 0,5 90 180 210 8.1 40
50 1 100 45 60 10.3 62
50 0.5 120 80 85 9.5 79
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acOecT, KpaxMaz, IOBBIIIAET IIPOYHOCTh U PETYANPY-
eT NA0THOCTE. [IpuMeHsIeMBbIll OTBepANTEAD BHICOKIX
TeMIlepaTyp, MeAHBINl KyIIOpOC XOpOIIO PacTBOPUM
B Bode M pa3baBaeHHOM crmupTe. CocTaB M CBOJICTBa
IpejJaraeMoro IMOAMMEPHOTO TaMIIOHa>KHOTO pac-
TBOpa U MOAYYEHHOIO KaMH:I ITOKa3aHBl B TabAMIIe.

OanoBpeMeHHO 00pa3lbl TaMIIOHA>XXHOTO KaMHI
oIpeaeAsIAUCh Ha IMPOYHOCTb Ha M3rMO M Ha O0OBeM-
HOe pacIIypeHue.

IIpu mccaeaosaHmsaAx HamOOAbIlee pacIIMpeHIe
docturayTo Ao 80% mpwu Temmneparype 110 °C, Han-
6oapmias npouHocts Ha nsru6 10 Mlla. 3 npuse-
A€HHOJ TaOAMIIEI BUAHO, YTO TeMIIepaTypHBIN Aua-
[Ia30H IIpejJaraeMoro COCTaBa YBeAMYMACS U COCTa-
Bua 60+120 °C, Bpems Hadada 3arycTeBaHUs (IIOTep:
MOABM>KHOCTU) cocTaBuaa oT 40 MUHYT 40 3 yacos,

Reservoir and petroleum
engineering

4YTO SIBASETCSI INPUEMAEMBIM A4Sl PEMOHTHO-U3045-
LMOHHBIX paboT, MPOYHOCTh M pacmypeHne B o0b-
eMe IIPU IIOBHIIIeHUN TeMIIepaTyphl COOTBETCTBYeT
TpeOOBaHMAM K aHaAOTMYHBIM M30ASIIVOHHEIM MaTe-
puaaam. CpaBHeHMe IIpejAaraeMoro TaMIIOHa>KHOTO
HOAMMEPHOIO COCTaBa C APYTUMM aHOAOTUYHBIMI
coCcTaBaMM II0Ka3alo HaAu4yMe HOBOTO KayeCTBeH-
HOTO U KOAWYECTBEHHOTO TaMIIOHAa>KHOTO COCTaBa C
JICIIOAB30BaHMEM B KadyeCTBe KMCAOTHOIO OTBEepAUTe-
AsL A5 BBICOKUX TeMIIlepaTyp.

ITo pesyapraTam AabOpPaTOPHEIX MCCAEAOBAHUIA,
npeAaaraeMblil TaMIOHAa>KHBIN ITOAMMEPHBIN COCTaB
COOTBETCTBYeT KadeCTBEHHBIM ITOKa3aTeAsM, II03BO-
ASIIOIIVUM IIUPOKO IMPUMEHSTh €ro AAs IPOBeACHIS
PEMOHTHO-M30ASIIVIOHHBIX padOT IIpY DKCILAyaTallll,
pEeMOHTe CKBa>KIH.

BoeiBoabI:

* PaspaboraH nmoanMepHHIi OBICTPOCXBATHIBAIOIINII TAMIIOHA>KHBIN COCTaB Ha OCHOBE Kap-
H6amM1A0-popMaabAETUAHON CMOABI, BKAIOYAIOMINI KUCAOTHBI OTBEPAUTEADb, MHEPTHLIE
HarlOAHNUTEAN U BOAY, B KadecTBe KIUCAOTHOTO OTBEpAUTEAS WMCIOAB3YIOT AAs HUBKIX
temniepatyp (20-75 °C) BOgHBIN pacTBOP COAAHONM KMCAOTHI, a AAsl BBICOKMX TeMIepaTyp
(75-120 °C) Bogmns1it pactsop coaert xpoma (CrCly, CrSO,, (CH;COO),Cr).

*  DBrIcTpOCXBATHIBAIOIINII TAMIIOHAXKHBII cOCTaB 001a4aeT peryAnpyeMBIMI CPOKaMM CXBa-
ThIBaHUS U 3arycTeBaHUs B MHTepBasle TeMIiepaTyp ot 20 g0 120 °C.
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HNccaepgoBaHmss MHHOBAIIMOHHOTIO BOAO-M30ASIIMOHHOTO COCTaBa
Ha OCHOBe KapOaMma-popMaabaernaHon CMOAbI

A.T.Taubosa', M. M. A66acoé®
'HUIIN «Hedreras» SOCAR, baky, Asep0Oaiigxan
*Asep0Oaitaxanckuit 'ocygapcrsennsiit Vincturyr Hedranoit
ITpompimaenHocty, baky, Azep0OaiigxaH

Pegepar

B nacrosmee BpeMs He(pTsAHBIE KOMIaHNM MMpa AOOBBAIOT B CpeAHEM TPU TOHHBI BOAEI
Ha Ka’kAyI0 TOHHY He(pTHU, M3BA€KaeMOI U3 MCTomaomuxca naactos. Ha AzepOaitaskaHCKMX
MeCTOPOKAEHIAX DTOT MOKa3aTeAb cocTtaBaseT 15 T Boasl Ha 1 T HePpTu. [Ipn pemonTHO-M30451-
LMOHHEIX paboTax B A0OBIBAIOIINX CKBa’KMHaX HEOOXOAVMO IIpYMeHeHNe TaKIX BOAOU30 AL N-
OHHBIX MaTepMnaloB, KOTOPbIe CeAeK-TUBHO CHIKAIOT KOAMYECTBO AOOBIBAa€MOI U3 CKBa’KMHEI
BOABI, HE YMeEHbIasl IpU 9TOM Aeburta HePpTU. BO3HMKAA IpoOAeMa CO3AaHUS ITOAVIMEPHOTO
TaMITOHa>XHOTO COCTaBa Ha OCHOBe KapOaMnAo-popMaabAeTniHON CMOABI C MCIIOAb30BaHIEM
AOCTYITHOTO KaTaAMu3aTopa (OTBepAUTeAs), MCKAIOYAIOIIero BhlllellepedncAeHHble He4OCTaTKH.
Bo nepsrIx, Ha40 OBIA0 pacIIMPUTD AMalla30H TeMIIEpPaTyp, B CBSI3M C DTUM BHIOpaH OTBEPAU-
Teab BOAHBIN 2% pactBop coaaHon kucaotsl (HCI) ¢ so6aBaennem ot 5.0 g0 13.0 % x macce
KapbaM1na0-$popMaabaeINAHON CMOAHL, 445 Temnepatyp ot 20+75 °C.

Katoueevte caoea: nzoasnus; moanmep; CoAsiHasl KMCAOTa; KapbamMnao-popmaabierngHas
CcM04a; COAM MeTaAA0B XpoMa.

Karbamid-formaldehid qatrani asasinda innovativ
su tacrid edici tarkibinin 6yronilmasi

A. H. Qayibova’, M. M. Abbasov®
'«Neftqazelmitadigiatlayiha»Institutu SOCAR, Baki, Azarbaycan
?Azarbaycan Dovlat Neft vo Senaye Universiteti, Baki, Azarbaycan

Xiilaso

Hazirda diinya neft sirkotlori tiikonan laylardan ¢ixarilan har ton neft {i¢iin orta hesabla {ig
ton su hasil edir. Azarbaycan yataqlarinda bu ragem 1 ton nefts 15 ton su togkil edir. Istismar
quyularinda temir-tacrid isleri zamani neft hasilatim1 azaltmadan quyudan hasil edilen suyun
miqdarini selektiv sokilde azaldan materiallardan istifade etmoak lazimdir. Problem yuxarida
gostorilon ¢atismazliqlari aradan qaldiran movcud katalizatordan (tikicilorden) istifads edarak,
karbamid-formaldehid qatranina ssasinda polimer sement kompozisiyasinin yaradilmasidir.
Birincisi, temperatur diapazonunu genislendirmak lazim idi, bununla slagadar olaraq, 20+75 °C
arasinda olan temperatur tiiciin 5.0-13.0 % karbamid-formaldehid qatrani slave edilmakls
hidroklor tursusunun (HCI) 2 % sulu mahlulu secildi.

Acar sozlar: izolyasiya; polimer; xlorid tursusu; karbamid-formaldehid qatrani; xrom metal
duzlari.
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LAY SULARININ SELEKTIV TOCRiDi UCUN GELOMOLOGOTIRICI
KOMPOZIiSIYANIN iSLONMOSi VO LABORATOR TODQIQi

X. M. ibrahimov*!, A. Q. Qurbanov? F. K. Kazimov’, A. F. Okbarova'
'«Neftqazelmitadigiatlayiha» Institutu SOCAR, Baki, Azarbaycan
?Umid Babak Omaliyyat Sirkati (UBOC), Baki, Azarbaycan

Development and Laboratory Test of the Gelling Composition for the Selective Isolation of Formation Waters
Kh. M. Ibragimov™, A. Q. Gurbanov?, F. K. Kazimov’, A. F. Akberova’
1«QilGasScientificResearchProject» Institute, SOCAR, Baku, Azerbaijan

2Umid Babek Operation Company (UBOC), baku, Azerbaijan

ABSTRACT

The paper discusses the development of a silicon-dioxide based back plugging material with
a controllable gelling period, which provides selective isolation of highly permeable areas of
the bottomhole zone (BHZ) in production wells. The optimal composition, concentration and
mixing procedure of the components for the gelling process based on the reaction between
sodium silicate (Na,SiOs) and hydrochloric acid (HCl) were determined. Also gel formation,
beginning and end of solidification, temperature and baric barometric dependences of the
process were studied at the best power mixture ratios. In addition, the effect of the gelling
composition with the optimal composition on the permeability of the layers was studied by

KEYWORDS:
Well bottom zone;
Gel; composition;
Reservoir model;
Hydrochloric acid;
Liquid glass;
Water flooding;
Permeability;
Selective isolation.

checking the layered formation model. It was determined that in certain concentrations and

ratios of Na,SiOs; and HCl solutions, a gelling composition is formed, and it is possible to use

this composition for the selective isolation of reservoir waters.

*e-mail: khidir.ibrahimov@socar.az
https://doi.org/10.53404/Sci.Petro.20220200031

Islonmoenin son morhoalasinde olan yataqlardan
istismar olunan quyular mahsulun yiiksek daraceda
sulagmasi ile xarakterize olunur ki, bu da yatagin is-
lonmasinin texniki-iqtisadi gostericilorine manfi tasir
edir. Todgiqatlar gostorir ki, quyularin sulasmasimnin
50%-dan yiiksok olmasi onlarin tomiraras: is miidde-
tinin azalmasina sabab olur [1-3]. Odur ki, axinlarinin
moahdudlasdirilmasi tigiin effektiv tisullarin iglonme-
si neft¢ixarmanin aktual maselalerindondir. Quyular-
da su aximnlarmnin tecridi maqgsadile miixtalif tisullar-
dan istifade olunur ki, onlarin da bazi neqativ xiisusiy-
yotlari vardir. Belo ki, selektiv ¢okiintiiamalogoalms tex-
nologiyasmin manfi xiisusiyyati ondadir ki, ¢okiintii-
amolagetirici reagentlar layimn yiiksakkegiriciliys malik
masamolarinden qisa zaman arzinds yuyula bilir ki,
bu da iisulun effektliyini azaldir. Quyudibi zonanin
(QDZ-nin) sement mahlullari il barkidilma tisulunun
catismayan cohoati odur ki, vurulan sement mahlulu
neftlo doymus msahsuldar tebaqeni cirklandirir ve
naticoda quyunun meahsuldarlig: asag: diisiir [1, 2].

Istismar (hasilat) quyularinda su axinmnin selektiv
tocridi texnologiyalarindan an perspektivli olanlar
golovi-silikat gellorino osaslanan kompozisiyalardan
istifade texnologiyasidir. Natrium silikat (maye siiso)
vo tursu agentin qarsiliql tesiri neticesinde yaranan
silisium gel, suyun daxil olmasin tacrid etmok {i¢iin

yaxst tocridedici agentdir. Bels ki, silisium osaslh gel-
lor miihitin tehliikesizliyi ve yiiksak temperaturlu
quyularda tetbiqi baximdan daha oalverisli olmaqla
yanasl, kimyovi tesirlors qarst da stabildir. Bu gellar
lay sular1 va stixur sathlari ile temasda 6ziinii kimyavi
indeferent aparir.

Xlorid tursusu ve maye siisanin miixtalif qatiligh
mohlullarindan ibarst kompozisiyalar hazirlanaragq,
onlarin tutugsma miiddsti ve miihitin pH gostericilari
codvel 1-do gostorilmisdir.

Codvoldon goriindiiyti kimi, 4-cii terkib heom
tutusma vaxtina, hom do miihitin xarakterine gore
optimal torkib kimi gotiiriile bilor. Qarisiq hazirlanarken
maye siiso tursu iizerine alave edilmslidir, oks halda
qarisdirmada darhal gel amals galir.

Ilkin olaraq miixtslif qatiligh Na,SiO; mahlullarmnin
pH-1 miisyyon edilmis veo naticolor sokil 1-ds veril-
misdir. Sekilden goriindiiyli kimi, Na,SiO; moahlulu
yliksok bufer tutumuna malikdir vo toxminan 8-10%
(kiitlo) qatiigh mohlulundan baslayaraq sonraki
qatihiglarda mahlulun pH-1 dayismir. Xlorid tursusu
ilo qarsiligh tesir zamani neytrallasmani noazare
alaraq gelin omolo golmoasi tiglin 10%-li Na,SiO;
mohlulu optimal qatihq kimi gotiirtilmiisdiir. Lakin
buna baxmayaraq, miixtslif qatiliqli natrium silikat
mohluluna farqli faizli HCl mohlullar1 slave etmoklo
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Cadval 1 Cadval 2
Na,SiO; va HCl ils ilkin gel amalagalmanin Na,SiO; va HCl ils ilkin gel amalagalmanin
optimal saraitinin miihitin tursulugu ve kompo- optimal saraitinin miihitin tursulugundan
nentlarin miqdarindan (kiitls, %) asililig: asililiginin naticalari
Qarllsgi:rcl;rtlﬂl: g?%(glaent- Boarkima vaxti, saat | Miihitin Gelin ilkin komponent |Barkima vaxti, Miihitin
(eyni hacm’ do) T=24°C-da xarakteri torkibi (kiitls nisbati ila) saat xarakteri
Na,SiO; HCl Na,SiO,;/HCl
1 40 20 Daorhal pH>7 1 2:1 Dorhal pH>7
2 20 10 Daorhal pH>7 2 4:1 e pH>7
3 15 10 Dorhal pH>7 3 6:1 e pH>7
4 10 10 9-12 pH=3 4 101 pH>7
5 10 15 16-18 pH<3 5 1:2 24 pH<3
6 10 20 27-31 pH=<3 6 11 pH<3
8 10 30 >42 pH<2 8 1:1 72 pH=3-5

diiyli kimi, maye siiso mahluluna HCI slave etdikcas
natrium silikat ile reaksiya bas verir, duz neytrallasir,
miihitde silikagelin formalasmas: bas verir vo miihi-
tin pH-1 1.5-2-ya gadar azalir. 5%-li maye siiso mahlu-
luna HCl slavs etdikce miihitin pH-1 kaskin azalir ki,
bu da miihitds tursunun artiq miqdari ils izah olunur.
Gel amals galmasinin optimal pH-1 4-5 aras1 oldugun-
dan 10%-li maye siiso ilo 10%-li HCl mohlullarinin
qarisigin optimal terkib kimi gabul etmak olar. 20%-
don yuxar1 HCl mohlulu istifads etdikde miihitin
pH-1 keskin azalir ki, bu da arzuolunmazdir. 15 va 20%-
li tursu mahlulundan istifads etmak iso alave sarfiyyat
ve kimyovi terkibin maya dayerinin artmasi, eyni
zamanda quyudibi islomalards siixurlarla tursu ara-
sinda reaksiya naticesinds CO,-nin alinmasi ils tazyiq
yaranmasi sabsbindan texnoloji ¢atinlikler yarana bi-
lor ki, bu da arzuolunmazdir. Bu baximdan 10%-li
Na,SiO; ilo 10-12%-li HCl-dan istifade etmoklo ha-
zirlanan mahlulu gelsmslagslms {iclin optimal terkib
kimi istifads etmak olar.

Na,Si0; ile HCl arasinda gelamalagslma prosesini
va barkime reaksiyasinin miiddstine miisyyen bar-
kidicilerin ve kimyavi reagentlarin tesirini dyranmak

magsadi ile miixtslif eksperimentler aparilmigdir.
10%-li maye siiso ilo 10%-li xlorid tursusu mahlullari-
nin qarigdirilmasi 2 qayda ile aparilmisdir.

1. silikat mohluluna tursu mohlulunun alave

edilmasi,

2. tursu moshluluna silikat mahlulunun slava

edilmasi.

Natrium silikat (maye siiso) mohlulu {izerine
HCI moahlulu slave etmsakls (goelovi miihite) aparilan
tocriibalar reaksiyanin tam hacmde getmamosini gos-
tormisdir. Belo ki, tursunun ilkin miqdarimin slave
edilmasi ilo sistemds heterogen faza yaranir ve bark
kiitlo formalasir. Bu ise istifade olunan maye siiso
mahlulunun sixhigmin (pns=1.5 q/sm?) tursu mahlulu
sixligindan (purs = 1.05 q/sm®) texminen 1.5 dafs artiq
olmasi ve miihitin pH-nin galaviliyi ile izah olunur ki,
naticoda gel aniden amole golir ve ¢okiintii saklinda
yigilir.

Tkinci qayda ils, yeni tursu mshlulunun iizerina
silikat mohlulu slave etmakls (turs miihits) aparilan
tacriibsler zamani, bu 2 komponentin ¢ox yaxst va
tam qarismasi aydin miisahide olunmus ve mdiihitin
uzun miiddat turs olmasi gelomslagalms prosesinin

12
11.6 3
112
T
10.8
104 1
T
0 10 20 30 40 50
Na-silikat mahlulu, % (kiitla)
Sak. 1. Na,SiO; mahlulunun pH-nin
onun qatiligindan asililiq ayrisi

14
12
10
= 8
)
4 | —e—5%1iNa2sio3
—8— 10%-1i Na25i03
2 1 —a—15%1i Na25iO3
0 T T T T T T T T T T

0 1 2 3 4 5 6 7 8 9
HCl mahlulun, %-1a

Sak. 2. 5-20%-1li natrium silikat mahluluna miixtalif qatilig-

10 11

I1 HCI mahlulu alavs edildikcs miihitin pH-nin dayismasi
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langimasina sabab olur. Ciinki, qeyd olundugu kimi,
gelomalagolma goalovi miihitds bas verir. Ogor miihit-
do tursu ekvivalent miqdardan ¢ox olarsa, natrium
silikat il xlorid tursusu arasinda reaksiya bag verir
va silikagel amals golir. Lakin miihitde tursunun gox
olmasi sebsbindan tam strukturlasma ve ya barkima
dorhal bas vermir. Zamanla miihitdeki tursuluq qelavi
ilo neytrallagdigdan sonra gel biitiin hacm boyu bark
kiitls formasinda miisahida olunur. Qarisdirilan mad-
dslerin kiitle nisbstinden asili olaraq gelin barkims
milddatinin naticalari cadval 2-ds verilmisdir.

Toadqiqatlar gostormisdir ki, qatilig1 10%-dan az olan
xlorid tursusundan istifads etdikds gelin yaranmasi
qisa miiddatde bas verir. 10-20%-li HCl-dan istifads
etdikds derhal barkimayan ve talablars cavab veran gel
alinir. 20%-li HCl-dan artiq istifade etdikds ise amals
golan gelin ssas xasssleri dayismir, sadsece miihitds
tursu artiq miqdarda qalir ki, bu, slave sarfiyyatdir.
Miisyyan edilmisdir ki, 10%-li maye siisaden istifada
etdikde alinan gelin hacmi maksimum olur, sonraki
artimlar asasl dayisikliklera getirib ¢ixarmir. Apari-
lan tacriibelardan bels qenasts golinir ki, cod su istira-
kinda pH>10-da gelin formalasmasi darhal bas verir ki,
bu da QDZ-dos barkima iiglin texniki ¢atinlik yaradir
va magsadauygun deyil. pH<3-ds ise barkime miiddati
16-18 saatdan sonra basg verir ki, inyeksiya tigiin alverisli
zaman alda etmis olurugq.

Moslumdur ki, kimyevi reaksiyanin siiratinin tem-
peraturdan asililignt Vant-Hoff qanunu ilo miisyysn
edilir. Bu qanuna gore akser kimyeavi reaksiyalarin
siirati temperaturun hor 10 °C artmasi ilo 2-4 dofs artmis
olur. HCI ilo maye siiso arasindaki kimyevi reaksiya
da bu ganuna tabe oldugundan, prosesin (gelomalo-
golmanin) temperaturdan asililig1 laboratoriya gerai-
tinde todqiq olunmusdur (sek. 3). Ilkin forziyyoye
gora temperaturun artmasi prosesi siiratlondiracok vo
naticode gelomalagolms tez bas veracok.

Sokil 3-den goriindiiyii kimi, temperaturun 20 °C-
don 60 °C-ys goder artmasi barkime miiddatinin 5-6
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dafs azalmasma ssbeb olur ki, bu hagigaten gelomsa-
lagalma reaksiyasninin siiratinin temperaturdan
asili oldugunu siibut edir. 60 °C-don sonra bearkimae
miiddati 1-2 saat araliginda olur ki, bu da mahlullarin
qarigdirilmasindan sonra inyeksiya miiddati iiglin
alveriglidir.

Gelamsalagatirici kompozisiyanin qeyri-bircins
mosamoali miihitin kegiriciliyine tesirini tedqiq et-
mok moagsadile sokil 4-do gosterilmis laboratoriya-
eksperimental qurgusu yigilmisdir.

Lay modelinin daxilinds kvars qumundan ve kvars
qumu ils 10 % karbonatin qarisigindan taskil olunmus
tobaqgoali qeyri-bircins mesamsli miihiti yaradilir.
Ovvaelce masamsali miihit su ils tam doydurulur ve
suya gora kegiriciliyi teyin edilir. Sonra model 90 °C-
yo qodar qizdirildigdan sonra modelin ¢ixisina
masamsalar hacminin 25%-i qadar helamalagatirici
kompozisiya miixtelif variantlarda vurularaq, tebs-
golerin kegiriciliyine tesiri tadqiq edilir. Qeyd etmak
lazimdir ki, xatti lay modeli xiisusi kdynakls (2) toc-
hiz edilmisdir (yeni, model xiisusi kdynayin icinda
yerlosdirilir). Kdynak borucuq vasitesilo termostatla (7)
birlesdirilir. Termostata lazimi temperatur vermokls,
koéynayin i¢inds, qizdirilmis sudan temperatur vanna-
s1 yaradilir ve lay modelinin lazimi temperatura qadar
qizdirilmasi temin edilir.

Cixisdan helomalagotirici kompozisiya vuruldug-
dan sonra modelin har iki terafi 3 saat bagh saxlanilir.
Bu miiddat bitdikden sonra model giris hisseden
suya birlegdirilerak, suya gors kegiriciliyi teyin
edilir. Tadqiqatlardan alinan naticaler cadval 3-da
gostarilmisdir. Cadvelden goriindiiyli kimi, an yaxgi
gostorici 10 %-li natrium silikat mahlulu ils 10 %-li
HCI mohlulunun qarnsigindan alian kompozisiyamn
models vurduqda alimir. Bels ki, bu terkibds kompo-
zisiyanin vurulmasi ils yiiksek kegiricilikli tebaganin
kegiriciliyi 3.5-den 0.2 Darsi-ya qadar (17.5 dafs) azal-
mus, azkegiricilikli tebagenin kegiriciliyi ise 0.5-don 2.1
Darsi-yo qodor (4.2 dofs) artmusdir.

e e
[ S

Borkima miiddati, saat

S N BB O ®

0 20 40 60 80 100
Temperatur, °C

Sak. 3. Eyni hacmli 10%-1i Na,SiO; va 10%-1i HCI

mahlullarinin qarisdirilmasindan alinan optimal

torkibin - bircins sistemin barkime miiddatinin

temperaturdan asililig:

Sak. 4. Laboratoriya-eksperimental qurgusunun sxemi
1 - xatti lay modeli, 2 - koynak (kojux), 3 - neft va ya su
i¢lin tutum, 4 - manometr, 5 - siyirtmo, 6 - 6l¢ii stekani
(menzurka), 7 - termostat, 8 - kontakt termometri,
9 - termometr, 10 - giris xatti, 11 - ¢ix1s xatti
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Tabagqpali laya vurulan kompozisiyanin kegiriciliya tasiri

Cadval 3

Yiiksakkeciricilikli tabaqa ‘

Azkeciricilikli tabaga

Ovvalki keciricilik, D
Models vurulan isci agentlar 3.5 ‘ 0.5
Sonraki kegiricilik, D
10 % HCI + 10 % MS (1:1 nisbatinds qarisiq) 0.2 2.1
10 % HCI, 10 % MS (ardicil vurulma) 2.6 0.8
12 % HCl + 10 % MS (1:1 nisbatinds qgarisiq) 0.4 1.6
10 % HCI, neft, 10 % MS (ardicil vurulma) 2.8 0.9

12%-1i HCl mohlulu ila 10%-li natrium silikat
mohlulundan ibarst kompozisiyani models vurduqda
iso yiiksok keciricilikli tobaqenin kegiriciliyi 3.5-den
0.4 Darsi-yo godar (8.75 dofe) azalmis, azkegiricilikli
tobagenin kegiriciliyi iso 0.5-den 1.6 Darsi-ys qadear
(3.2 dafo) artmisdir. Diger hallarda iss bu gostericiler
(ylksakkegiricili tebagenin kegiriciliyinin azalmasi
va azkegiricili tsbagenin kegiriciliyinin iss artmasi)
¢ox asagidir. Odur ki, 10%-1i HCl mahlulu ils 10%-li
natrium silikat mahlulunun qarisigini optimal terkibli
gelomalagatirici kompozisiya kimi gebul etmak mag-
sadouygundur.

Gelomalagotirici kompozisiyan1 teskil edon kom-
ponentlori miixtslif variantlarda mesamsali miihite
vurmagqla neftin sixisdirilmasina tesirine aid seriya
eksperimentlor aparilmisdir. Onlarin ayri-ayriliqda
noaticalorine baxaq (codval 4):

Eksperimentin 1-ci seriyasinda xatti lay modelinda
karbonatli siixurlardan tagkil olunmus moasamsali
mithitde baslangic neftls doyumluluq ve qaliq su
yaradildigdan sonra neft otaq temperaturunda su
ilo sixasdirilir. Modelin ¢ixisindan siiziilon mayenin
torkibinds neftin miqdar1 tam kesildikden sonra
sixasdirma dayandirilmis ve model 90 °C-ys kimi
qizdirilir. Sonra modelin ¢ixisina hesablanmis hocmda
(bizim eksperimentds masamalarin 25 %-i hacminda)
«10%-1i HCl + 10%-1i maye sliso» qarisigindan ibaret
kompozisiya vurulur (kompozisiyanin terkibinds
qarisiqlarin miqdar1 1:1 nisbatinde goétiiriiliir). Qarisiq
vurulduqdan sonra modelin har iki tarsfi 3 saat bagh
saxlamilir. Homin middat bitdikden sonra model
girisden suya birlesdirilir. Bu halda son sixisdirma
amsalinin giymoti kompozisiya vurulmazdan avvealki
ilo miiqayisede 10.5% artmisdir. Yensa modelin
¢xasindan siiziilon mayenin tarkibinde neftin miqdar:
tam kosildikdon sonra ¢ixisdan «HCl-maye siiso»
qarisigl vurularaq model 3 saat baglh saxlanilir. Bu
miiddat bitdikden sonra modelin ¢ixisina 12%-li
HCI moahlulu vurulur. Sonra model girisden derhal
suya qosulur. Bu halda son neftsixisdirma smsalinin
giymeatinds 4% artim miisahide olunur.

2-ci seriya eksperimentds serait eyni saxlanilmaq-
la sulagsmis masamali mithitden ibarat modelin ¢ixisi-
na ardicil olaraq neft (5 sm?) — HCI - maye siiso - neft
(5 sm?) va su vurulur. Burada maye siiso, HCI vo suyun
hacmi masamalarin 25%-i miqdarinda gotiirtilmiis-
diir. Sonra model 3 saat bagh saxlanilir. Bu miiddat
bitdikden sonra model girisden suya birlssdirilir. Bu
halda son neftsixisdirma amsalinin giymsti agentlar
vurulmazdan avvelki ile miiqayisades 6.2% artmisdir.
Yens modelin ¢ixisindan siiziilon mayenin torkibinda
neftin miqdar1 tam kosildikden sonra ¢ixisdan ardicil
olaraq neft (5 sm? — HCI - maye siiso - neft (5 sm?) vo su
vurulur. Yena model 3 saat miiddatins bagh saxlanilir.
Bu middat bitdikden sonra modelin ¢ixisina 12%-li
HCI moahlulu vurulur. Sonra model girisdon darhal
suya qosulur. Bu halda son neftsixisdirma eamsalinin
giymatinds 2.4% artim miisahids olunur.

3-cii seriya eksperimentda garait eyni saxlanilmag-
la sulagsmis masamali mithitden ibarat modelin ¢ixisi-
na ardicil olaraq neft (5 sm?) — maye siiso - HCI - neft
(5 sm?) va su vurulur. Burada maye siiso, HCI vo suyun
hacmi masamalarin 25%-i miqdarinda gotiiriilmiisdiir.
Sonra model 3 saat bagli saxlanilir. Bu miiddat bit-
dikden sonra model girisden suya birlagdirilir. Bu
halda son neftsixisdirma smsaliin giymsti agentlesr
vurulmazdan avvelki ile miiqayisades 4.5% artmisdir.
Yens modelin ¢ixisindan siiziilon mayenin torkibinda
neftin miqdar1 tam kesildikden sonra ¢ixisdan neft
(5 sm?®) — maye siiso - HCI - neft (5 sm® vo su vuru-
lur. Yens model 3 saat miiddstine bagh saxlanilr.
Bu middast bitdikden sonra modelin ¢ixisina 12%-li
HCI moahlulu vurulur. Sonra model girisdon darhal
suya qosulur. Bu halda son neftsixisdirma amsalinin
giymatinds 2.1% artim miisahids olunur.

2-ci vea 3-cli seriya eksperimentlorde modelin
¢ixasindan vurulan is¢i agentlarin ardinca derhal
suyun vurulmasinda moaqgsed vurulan agentlorin
quyudibinden laymn miisyyen derinliyine harekat
etdirilmasini tomin etmakdir.

Cadval 5-do terrigen siixurlardan ibarst sulasmis
moasamoali mithitden teskil olunmus xatti lay modelina
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Karbonatl siixurlardan ibarat tabaqali masamsali miihitdan taskil olunmus xatti lay modelina
90 °C temperaturda HCI-MS$ qarisiginin miixtslif variantlarda vurulmasinin naticalari

Cadval 4

Son neftsixis- Son neftsixis-

Tadqiqatin ad1 dirma amsali-
dima amsalt | o %
Sulagmus tebaqpli mithitden Models ¢ixisina «HCI - maye siigo» qarisiginin vurulmast 0.495 10.5
ibarat moqe n ¢ixigina Modelin ¢ixigina yenidon «HCI - maye siigo» qarigigt
«HCl-maye siigo» qarigiginin vurulduqdan 3 saat sonra 12%-li HCl-un vurulmasi 0.535 4
vurulmasi (izolyasiya va tursu ile emal)

Modeli ft+HCl+ ligo + neft +sw
Sula§m1§ taba ali mﬁhitdan odelin ¢ixigina «naerdlcﬂ Vurlﬁ;};ifuw ne su >yun 0-452 6.2

ibarat modelin ¢ixisina

«neft+HCI +maye siiga +neft+ Modelin ¢ixisina yeniden «neft+ HCl+maye siiso +neft
su»yun ardial vurulmast. +su» ardicil vuruldugdan 3 saat sonra 12%-1i HCl-un 0.476 24
vurulmasi (izolyasiya va tursu ilo emal)

Modeli ft+ tiso + HCl+neft+
Sulasmis tebagali mithitden odelm eidsima «r;dlcﬁl\a,ﬁisllﬁza neftTsyun

0.435 45

ibarat modelin ¢ixisina «neft+

maye siisa+ HCl+neft +su»yun | Modelin ¢ixasina yeniden «neft+maye siiga + HCl +neft
ardicil vurulmasi +su» ardicil vuruldugdan 3 saat sonra 12%-1i HCl-un 0.456 2.1
vurulmasi (izolyasiya va tursu ilo emal)

Terrigen siixurlardan ibarat tobaqgali masamali miihitdan taskil olunmus xatti lay modelina
90 °C temperaturda HCI-MS qarisiginin miixtalif variantlarda vurulmasinin naticalari

Cadval 5

Tadqiqatin ad1

Son neftsixisdirma Son neftsixisdirma
amsali amsalinin artimi1%

Sulagmis tebaqpli mithitden ibarat modelin ¢ixisina
«HCI - maye siiso» qarisiginin vurulmasi

0.555 12.2

Sulasmis tebagpli mithitden ibarat modelin ¢ixisina
«neft+HCI+ maye siiso + neft +su»yun ardicil vurulmasi

0.511 7.8

HCI va maye siisonin 10 %-li mahlullarinin miixtslif
variantlarda vurulmas: ile aparilmis eksperimental
todqgiqatlarin naticelari verilmisdir. Eksperimentin
birinci seriyasinda sulasmis masamsli miihit 90 °C-ya
kimi qizdirildiqdan sonra ¢ixisa modelin ¢ixisina 1:1
nisbatinds 10%-1i HCl-la 10%-li maye siisenin qarisi-
gindan ibarat helomsalogsatirici kompozisiya vuruldug-
dan sonra modelin har iki terafi 3 saat bagh saxlanilir.
Bu miiddst bitdikden sonra model girisden suya bir-
lagdirilir. Bu halda son neftsixisdirma amsali 12.2%

artaraq, 0.555 olmusdur. Eksperimentin 2-ci seriya-
sinda ise sorait eyni saxlanilmaqgla sulasmis modelin
¢ixasina ardicil olaraq neft, HCl, maye siiso, neft vo su
vurulmusdur. Bu halda iss son sixisdirma amsalinin
giymati 7.8% artaraq 0.511 olmusdur.

Aparilan eksperimental tedqiqatlarin naticslarin-
don goriindiiyii kimi, biitiin hallarda sulasmis miihi-
to 10%-1i HCl mahlulu ils 10%-li natrium silikat mah-
lulunun qarisigindan ibarst kompozisiyanin 1:1 nis-
batinds vurulmasi daha optimaldir.

Noticoa
* Laboratoriya tadgiqatlar1 naticesinde maye siise vo xlorid tursusunun sirin suda optimal
qatihgli mahlullarindan yeni helomalagatirici kompozisiya iglanilmigdir.
o Islonilmis helomalogatirici kompozisiyanin mesamali miihitin kegiriciliyina tesirine asasen
kompozisiyan: amole gotiron maye siiso vo xlorid tursusunun sulu moehlullarinin optimal

nisbatleri miisyyenlasdirilmisdir. Bels ki,

bu terkibde kompozisiyanin sulasmis tobaqsli

laya vurulmasi ils yiiksok kegiricilikli tebaqenin kegiriciliyi 17.5 dafe azalmis, azkegiricilikli
tebagenin kegiriciliyi ise 4.2 defs artmigdr.

¢ Terrigen siixurlardan ibarst sulagsmis tsbaqgali masamsali miihitden tegkil olunmus xatti
lay modeline helomsalagstirici kompozisiyanin miixtslif variantlarda vurulmasi ils son
sixisdirma amsalinin artimi 8-12% tagkil etmisdir.
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PaspaboTka 1 aabopaTopHbBIe MCCAeA0BaHMs reae00pasyromen
KOMIIO3MIINN AASL CeAeKTUBHOM 304N I1AaCTOBBIX BO/J

X. M. Ubpazumos’, A. I. I'ypbanoe?, @. K. Kasumoe', A. @. Axbaposa’
'HUIIN «HedTteras» SOCAR, baky, Asep0Oaiiaxan
*Umid Babek Operation Company (UBOC), baky, Asepbaita>xaH

Pedepar

Cratss nIocBsIIeHa pa3pab0TKe TaMIIOHa>KHO KOMIIO3VMIIMI Ha OCHOBE AMOKCUAA KPEMHILA
C peryaupyeMbIM BpeMeHeM releo0pa3oBaHmsA, oOecIiednBalomlell CeAeKTUBHYIO M30ASIIINIO
BBICOKOIIPOHMIIa€MBIX YJacCTKOB IpM3abOIHOI 30HBI A00BIBAIOIINX CKBaXXKMH. OnpeseaeHE
OITMMAaABHBIN COCTaB, IIAOTHOCTh U IOPAAOK CMeIIeHNs KOMIIOHEHTOB AAs IIpoliecca reje-
obpaszoBaHI:I Ha OCHOBe peaknum cuankarta HaTpusa (Na,SiO;) ¢ coasnon kmcaoroir (HCI).
Taxxe ObLAM M3y4yeHH reseoOpa3oBaHNe, Haual0 U KOHeI] 3aTBepAeBaHIsI, 3aBMICMOCTD IIPO-
Iecca OT TeMIlepaTyphl U JaBAE€HMA IPU ONTUMaAbHBIX COOTHOIIEHNAX KOMIIOHEHTOB CMeCH.
Kpome Toro, 65140 13y4eHO BAUSHIE COCTaBa releo0pa3oBaTes C OITUMaAbHBIM COCTaBOM Ha
MOJeAN I1AacTa. Y CTaHOBAEHO, UTO IIPU OIlpe/eeHHBIX KOHIIEHTPaI/IX 1 COOTHOIIEHNIX pac-
TBOpOB Na,5i0; n HCl obpasyercs reaeobpasyromias KOMIO3ULIN, KOTOPYIO MOKHO UCIIOAb-
30BaTh A1 CEAEKTVBHON M30ASIUMN I11aCTOBBIX BOA.

Katouegvie caoga: mpuszaboiiHas 30Ha; TeAb; COCTaB; MOJeAb I11aCTa; COAsTHasI KUCAOTa; KIUA-
KO€ CTeKA0; IMApaTtalisl; IPOHNUIIaeMOCTh; CeAeKTUBHAs M30AALINA.

Lay sularinin selektiv tacridi ii¢iin gelamalagatirici
kompozisiyanin islonmasi vo laborator tadqiqi

X. M. ibrahimov’, A. Q. Qurbanov?, F. K. Kazimov', A. F. Okbarova’
'«Neftqazelmitadiqgiatlayiha» Institutu SOCAR, Baki, Azerbaycan
*Umid Babak ©Omaliyyat Sirkeati (UBOC), Baki, Azarbaycan

Xiilaso

Moagqals hasilat quyularinda quyudibi zonanin (QDZ) yiiksokkegirici sahslarinin selektiv
tacridini temin edan, gelomalagalma miiddati tenzimlena bilen silisium-dioksid asasli tamponlayici
torkibin iglonmasina hasr olunub. Natrium silikat (Na,SiOs) ilo xlorid tursusu (HCI) arasinda basg
veran reaksiyaya osaslanan gelomalogoalma prosesi ii¢lin komponentlarin optimal torkibi, qatilig:
vo qarisdirilma proseduru miisyyen edilmisdir. Homg¢inin optimal qarisdirilma nisbotlorinda
gelin yaranmasi, barkimanin avveli ve sonu, prosesin temperatur vo tozyiqden asililiglar: tedqiqi
edilmisdir. Bundan basqa optimal torkibli gelomoalogatirici kompozisiyani tabaqgoli lay modelinda
yoxlamaqla tebaqplerin kegiriciliyino tosiri dyrenilmisdir. Miiayyen edilmisdir ki, Na,S5iO; va
HCI mahlullarinin miisyyen qatiliq ve nisbatlarinds gelomalagatirici kompozisiya yaranir ve bu
kompozisiyadan lay sularinin selektiv tocridi {igiin istifade etmok miimkiindiir.

Acgar sozlar: quyudibi zona; gel; kompozisiya; lay modeli; xlorid tursusu; maye siiso;
sulasma; kegciricilik; selektiv tocrid.
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PACUYET TEXHUKO-D3KOHOMMYECKUX ITOKA3ATEAEN IIXT
IIMKOBOI'O N1 PE3EPBHOI'O TUIIOB

Y. 3. Aanesa*!, 3. C. 'aaupos?, A. . Axomapaos?
"Tparcnopmiioe Ynpasaenue, SOCAR, baxy, Asepbaiidxan
HNIIN «Hegmezas» SOCAR, baxy, Asepbaiidxan

Technology and Economic Calculation UGS Indicators of Peak and Reserve Types

U. Z. Aliyeva™, Z. S. Gadirov?, A. Y. Dzhomardov?
"Transport Department, SOCAR, Baku, Azerbaijan

2«OilGasScientificResearchProject» Institute, SOCAR, Baku, Azerbaijan

ABSTRACT

The article is devoted to the issues of technology and economic indicators of UGS facilities
of peak and reserve types. Calculation of options for creating peak gas storage facilities,
differing in storage volumes and daily gas withdrawals. Determination and use of physical
and dynamic parameters of a porous medium in the development of gas condensate deposits.
Determining the technological parameters of the well-fluid system - gas distribution point

KEYWORDS:
Calculation;

Gas movement;
Deposits; Storage;
Tolerable depression;
Dynamic options.

(GRP), gas flow in the well, through the pipeline, the maximum allowable drawdown, the

total volume of gas storage and the productivity of UGS facilities during gas extraction and

injection.

*e-mail: ulkarg@rambler.ru
https://doi.org/10.53404/Sci.Petro.20220200032

Ha ocHoBaHMM AaHHBIX MCCA€AOBAHUI CKBa>KUH
ompeaeasan KodPpPUOMeHTH (PUABTPaVIOHHBIX
COIIPOTUBAEHUII «a» U «B» II0 ABY4AeHHON (opMmy-
Je TpUTOKa rasza, IpuUpaBHUBasA AeOUTH HePTIHON
U Ta3oBOil CKBa’KMH IIPU OAVHAKOBBIX I11aCTOBBIX U
3a00IHBIX JaBAEHNAX, IPMHUMas ABVDKeHIe HepTH I
rasa Ha Ka’kAOM peXIMe ANHETHOMY 3aKOHY (UAb-
Tpanu,

Ycranosusmiyoca (QuAbTpanMio HePTU MOKHO
npeAcTaBuTh B Buge [1]:

rkh _ Q, xBxu

= 1
1 Rk (B =P,)x Py x86400x2 @

c

AHaZ0TMYHO TIPU YCTAaHOBUBIIENCA (PUABTPALINI
rasa 10 AMHEMHOMY 3aKOHY:
4 k h _ Qz XT?L\ XHKXZXPat, X1073
Rk (B P} )xT,, x86400

C

()

In

ITpupasHuBas npasble yacTu ypasHeHuin (1) u (2)
onpeJeaseM NPOU3BOAUTEABHOCTh CKBa>KMH IO Irasy:

B><yﬂ><Tan><1073
2x p, xT, xu,xZxP,

Q, =Q,x(P+P,)x 3)
rae Q. — 4ebur rasa, teic.m*/cyr.; Q, — 4e6ut HedpTH,
t/cyT.; Py m P, — maactoBoe m 3a0oliHOe JAaBAeHUE,
Mlla, p — naotHOCTS HePTH B CT. yca., T/M® ; B — 00B-

eMHBIT KOD(pPULNEHT; [, U U, — BA3KOCTb HePTU U
rasa, mlla-c; T,, u T,, — naacrosas M cTaHJapTHas
temnepatypa, K; P,, — atmocepHnoe gasaenne, Mlla;
Ry m R. — paguycsl KOHTypa NUTaHU M CKBaXXUH, M;
Z, — x09QPUILIMEHT CBePXCKMMaeMOCTH Ta3a.

B pesyarrate pacuetos moayueH KodpPuIMeHT
«a» AAsl CpeaHeyl ra3oBOM CKBa’KMHBI Ha MECTOPOXK-
dernn Tonr-Koprt, pasnsiir 60(10MIla)*/TeIc. M%/cyT.
B mporrecce mccaegoBanmit He(PTIHBIX CKBaXXMH Aua-
ITa30H M3MeHeHms gemnpeccuit 6514 ot 1.3 g0 2.6 MIla.
Mcxoast M3 TeXHOAOTMYECKMX COOOpakeHMil Hpu-
HIMaeM MaKCUMaaAbHO JOIYCTUMYIO AeIpeccuio B
ra3oBbIX ckBa>kmHax 6.0 MITa,

PaccmaTpuBaance gBa BapmaHTa CO34aHUS IIMKO-
BOTO Ta3oXpaHMAUINA, OTAMYAIOIINecs oObeMaMwu
XpaHeHMs CyTOYHBIMI OTOOpaMI rasa:

¢ [ Bapuanr — 75 mMaH. M*® akTuUBHOro oObeMa
XpaHeHMs ¥ 5 MAH. M? CyTOYHOTO OTOOpa rasa;
e II BapmanTr — 45 MaAH. M® aKTMBHOTO OOBeMa
XpaHeHMs 1 3 MAH. M® CyTOYHOTO O0TOOpa rasa.

Aas obecriedeHnns | BapmaHTa XpaHeHNUsA rasa
HeoDX0AMMO AOIIOAHUTEABHO 5 AOOBIBAIOIINIX CKBa-
KIH, 4TO yXyAlllaeT okasateau cozgapaemoro ITXT.

Ha ocHoBe pe3yabTaTOB, M3A0XKEHHBIX M MCXOAA
U3 BBIBOAOB, O TOM, YTO AAaABHENMIINII IIPUPOCT rasa
HacCBIIIIeHHOTO 0ObeMa OyJAeT COOTBETCTBOBaTh OOB-
eMy AoObiBaeMoit HepTy, Oblaa oIIpeseleHa AMHAMMU-
Ka M3MeHeHII ra3a HacChIIIIeHHOTO ITIOpOBOro obobeMa
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U I11aCTOBOTO AaBA€HHS B Ta30BOi 30He B ITpollecce
OCyIIIeCTBAEHIs Ta30BOI perpeccui.

JAVHaMIKa M3MeHEeHUs! AaBAeHMS B 3aAeXU IpU
3aKaukKe AOIOAHUTEABHOTO 0OBbeMa rasa, ogaesKare-
rO XpaHeHUIO, OIpeseAsdach MCXOAsS U3 ypaBHEHU:
MaTepnaabpHOTO HalaHca 4151 Ta30BOI 3aaexu [2,3]:

P P() . Q.()P()

Z(P,) z[P(t)] Q™ (t)z[P(t)] @
rae, P., — maacroBoe AaBAeHIe B Ta3OHACHIIIIEHHO
JacTy 3aJeXX! Ha KOHeIl 3aKadyKlM XPaHMMOTIO Tasa,
MITIa; P(t) — maactoBoe agaBAeHNe B ra3 HaCHIIIIEHHON
JacTy 3aJeXXM Ha Hadalo 3aKauyKy XPaHMMOTIO Tasa,
MIla; Q.. (t) — 0OBEM rasza 3akayaHHOTO B IAACT AAS
€ro XpaHeHUs IPU CT. yea., MAH. M% Q,%(t) — 0OBEM
CcBOOOAHOTO Tasa HaXOASIIErocs B ILAacTe Ha Hadalo
3aKayky IpU CT. yed., MAH. M’ Z — KodPpPuimeHt
CBepX CKMMaeMOCTH Ta3a.

IIpu onpeseseHN TeXHOAOTMIECKUX ITapaMeTPOB
paborer cuctems! ckBakuHa-maenid - I'PIT ncrioanso-
BaJ0Ch YpaBHEHIe IIPUTOKa ra3a K CKBakIHe, ABVIXKe-
HIfe Ta3a B CKBa)KIMHe, 110 TpyOornposoay. VIckoMbIMnu
IapaMeTpaMyl SABASIANCH: IIOTE€HIMaAbHasl IIPUEMU-
CTOCTb CKBa>KMH IIpM HaTHeTaHUM U AaBAaeHun Ha I'PI1
npu otbope rasa, T.K. Ipu OTOOpe AeOUTHI CKBaXKIH
OIIpeaesIIOTCsI MaKCHMMaAbHO JOIYCTHMMON Jelrpec-
cueil. Vicmoab3yeMble 3aBUCUMOCTY UMEIOT BUA [2,3]

Jaz +4(b+0+B2)(Pp.e” - P )-a

JHK: 5

! 2(b+6+B) ®)
P> —ag—(b+6+B*)q?
P;;:ﬁz\/ 5 q ( )q (6)
eS

72 x T2 OxL
rae, 9=1.377/1%(325_1); 5=003415——
cp cp

I
B, =640 D’;’_‘;3 ; «a»=60 (10 MIIa)*/TsIC. M*/CyT; S=1.234;

e — Ko9(pPUIMEHT, yIUTHIBAIOIINII Bech cToAOa Tasa;
0 — ko®$PUIMEHT, YIUTHIBAIOIINI ITIOTEPHU JaBAEHIL
Ha TpeHNe PN ABVDKEHNH ra3a 10 CTBOAY CKBa’KMHBI;
B, — xo®>pPuumeHT rmApaBANMIECKOrO COMPOTUBAE-
HISI TeYeHMIO Taza B IAelidpe; p — OTHOCHUTEAbHas
III0THOCTD rasa; L — gamna amdrosbix Tpyd, M; A
— K0®PPULMEHT TUAPaBANIECKOTO COIIPOTHBAEHILI
ANQPTOBBIX TPYO; d — amMameTp AMPTOBBIX TPYO, cM;
Z,, — CpeJHUII IO CTBOAY CKBa>KMHBI KOD(PQPUIINEHT
CBepX CKMMaeMocCTHu rasa; I, — CpeAHMIT IIO CTBOAY
CKBa>KMHBI TeMIlepaTtypa rasa, K; g, — mpmuémucrocrs
CKBa>KMH, TBIC. M°/CYT.

OcHOBHEIM TpeOOBaHUAM peryAnMpoOBaHNA paspa-
OOTKN ABAseTCA paBHOMepHasl BLbIpabOTKa BceX IIpo-
caoep maacta. Aas obecrieyeHus TOTO TpeOOBaHM
PEKOMEHAYIOTCSI MepONIPUATHA MO Iepepacipesee-
HIMIO 0OBEMOB 3aKaukl rasa u A00bIYM He(PTH, BBOJ
HOBBIX CKBa>KIH, IIPMMeHEeHNe CIle1aAbHBIX METOAOB

Transportation,
storage of oil and gas

peryAmpoBaHms ¥ HaMedaeTcsl OypeHMe HOBBIX CKBa-
KVH [4,5].
MsBecTtHO, uTO OOMIMIT OOBEM raza B XpaHUAMUIIE
CKJaABIBaeTCs U3 TPEX JacTel:
e 00béMa CBOOOAHOTO ra3a 1 ra3oBOII IIIAIIKIA;
e 00béMa rasa;
® PpacTBOPEHHOIO B OCTaTOYHON HePTU U OKKAIO-
AVPOBaHHOTO rasa.
Ob6mnit 06B€M rasza, KOTOPBEII MOXXHO 3aKadaTh
B 9aCTUYHO BEIpabOTaHHOE MECTOpPOXKAEHMe IIpHu
IIOCTOSTHHOM OOBEMe IIOPOBOTO IIPOCTPAHCTBO OIIpe-
AeasdeTcs U3 BbhIpakeHus [2,3]:

Qx = Qm + Qp + Qo (7)

rae, Q, — oObeM rasza, KOTOpPHIiT OyJeT 3aKadaH B Ta3o-

BYIO INIAIIKY:
7 Pmux Pk

Qul - Qe (anﬂx Z}(] (8)

(, — 00BeM rasa, pacCTBOPEHHOTO B OCTaTOYHOI He(PTI:

V; - VD Pmnx Pk
= "o = -——
QF’ pzz [Zmax ij (9)

Q, — 06beM raza, KOTOPHIiT OyJeT 3aKkadyaH 0CBOOOAVIB-
IIyI0csl 00beM IIOPOBOTrO IIPOCTPAHCTBA:

wB[RW _ij

QU B Zmnx Zk

(10)

P
0, — oObeM MOPOBOTrO MPOCTPaHCTBA Ta30BOM 30HHI,
MaH.M?; V, — HadaapHBIe 3amacel HePpTU, MAH. T.; V, —
AO0OBITOE KOAMIeCTBO HePTHU, MAH. T.; P, — IIAOTHOCTD
HepTH mpm craHAapTHEIX ycaosusax (P = 0.1 Mlla,
t=20 °C); B — oobemusit kodpPuiiueHT HePpTH; o —
Ko®$PUINeHT pacTBOPUMOCTHU Ta3a B HepTH, M*/T Ha
0.1 MIla; P,,, — MakcuMaAbHOE I11aCTOBOE JaBAeHUeE,
MlIlIa; P, — Texyiee naacrosoe Aasaenue, Mlla; Z,,.. u
Z iy — KODPPUUMEHTH CBepX CKMMAaeMOCTH Ta3a Ipu
P, n P,.

BBuay Toro, 4TO B He(PTSHOM I11acTe IIepBOHaYaAb-
Hasl Ta3oBas IMallka OTCYTCTBYeT, OOLIMI, aKTMBHBIA
u OyQepHbIil OOBEMEI Ta3a CKAaABIBAIOTCA 13 00BEMa
rasa, paCTBOPeHHOTO B OCTaTOYHOI He(PTU 1 0OBEMa
OKKAIOAMPOBAaHHOTO Tasza. OO0mmii oObéM XpaHeHNA
rasa ornpezeAseTcs UCXOAs M3 MaKCMaAbHOTO AaB/e-
Hus (P,,,) B 3a41€X1 Ha KOHell 3aKauku [2, 3]:

_ V;_Vt) VDXB Pmax
Q“_[ PR JZ(P )

max 7

(11)

O61pém OydepHOro raza orpeseaseTcss UCXOASI U3
BO3MOJKHBIX 3HaY€HU! BeAUYMH MUHIMAABHOTO AaB-
AeHus B 3aaeXxu (P, mo ¢popmyae:

_ V;_V() V()XB Pmin
Q"’_( o T p, jz(P T)

min 7

(12)

ITo pasHmie mMexay oOIMM OOBEMOM XpaHEHNA
u o0péMoM OydepHOro rasza ompeeasercsi 0OBEM
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aKTIMBHOTO ra3a:
Pmin

Q“ :( jZ(Pmm,T)

Texy1iue maacToBble gaBAeHUsI Ha KOHeIl IIpe/bl-
AYIIETO ¥ Hadyaao0 MOCAeAYIOIIEro Mecsiia OIpeseAas-
AVCH TT0 popMyaaM, AAs1 3aKauKI:

P() P, !
P Pu

V.-V, V,xB
o+
p)t pH

(13)

L:AQ(t)dt (14)

rae Pm - Cpe,Z],HeBSBeH_IeHHoe I11aCTOBO€E AaB/A€Hle Ha
MOMEHT HadaZa 3aKadKmu rasa, MHa,' tu,s - BpeMH Haya-
Za 3aKa4dKM rasa, AAs1 0T60pa
P(t) __n. !
= — +
Z[P(t)] Z(Pu,orT) VJ 7V0 a
p“

t
AT L“”Q(t)dt (15)
pll

rae P,, — cpeaHeBs3BellleHHOe I11aCTOBOE JaBJeHMe Ha
MOMEHT HayaJa oTOopa rasa, Mma; t,, — BpeMs Haua-
2Aa orbopa raza; Q(f) — oOBEMEH rasza npu ordbopa u
3aKauke, M>.

[NpuaNMaeM CMHYCOMAAABHBIN 3aKOH M3MEHEHIs
00BEMOB rasa mpu orbope u 3akauke. Pacuér maa-
CTOBOI YaCTM XPaHUAUIIA CBOAUTCI K OIpeleAeHIIO
00BEMOB aKTUBHOTO 1 Oy(pepHOro rasa 1 COOTBETCTBY-
IOIIUX UM AaBAeHUI, a TakKe oOIero oonéma XpaHe-
HIS ¥ TeKYyIIIero I1.4acTOBOTO AAaBAeHI.

ITpu pacuére ocnoBHbIX TTOKa3aTteaet [TXI" neobxo-
AUMO PpeIllUTh CUCTeMY TPEX ypaBHeHU [4]:

* IIPUTOK rasa M3 I4acTa K 320010 CKBa>KUHEL;

P, (16)

- Pgs =aq+bq’
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ABVIDKE€HIIE Ta3a I10 CTBOAY CKBAa>KIMHbI;

P~ Pje = 0p

(17)

ABVIKEHIIe Ta3a I10 CTBOAY CKBaKMHBI ITO ITLAe¥-
¢y ao I'PIL

PL/Z _Prznp :qu (18)

M3 coBMecTHOTO pellieHNs 9TUM ypaBHEHUI I10AY-
gaeM (QOpPMYABI, IO AUTOPaAb OIPeAeAsIOTCS IIPOo-
U3BOANTEABLHOCTh CKBaXKMH IIpM OTOOpe M IpUeMU-
CTOCTh IIPU 3aKauyke C y4eTOM IIOTepb AaBAE€HMs Ha
peojoAeHNe CONPOTUBACHMI HPU ABVOKEHUU U3
rnaacra go ITIM. [4]:

Ji +4(0 0+ 00 ) (Phwe” - P2) -
Jax i= 2(17’ " +b,e“') (19)
2+ 4(b, + 0.+ b,e® ) Pope™ — P2 ) —a;
%mm:\/u ¥ ( +0. +be )( rmpe ) a 20)

2(b;+€, +b‘02“)

3HaueHus S, 0; u B, mpuBeseHHI BhIIIIE.

[Tpoussoaurearnocts IIXI" mpu orbope u 3akau-
Ke rasa onpejeAasercsd CyMMHUPOBaHMEM 3HauyeHUM
BeAUYMH HPUEMMCTOCTHU U IIPOU3BOAUTEABHOCTU BCeX
CKBa’XMH IpM OAHMX U TeX >Ke 3HadeHUsAX P,, u Prpy
[4]. Heobxoaumoe umcao cKBaskmH, obecriedmnBaioriee
3aZaHHbIe OOBEMEI rasa orpegeasaocs 1o [4]. Ilpnu
MakcUMaAbHOM O0OBLEMe 3akauke raza momHoct) KC
omnpeJeasaach 1o [4].

PacuéTel mOKa3bpIBAIOT, YTO aKTUBHBI OOBEM rasa
HaxoauTcs B mpegeaax 1.0-7.7 mapa. M® B 3aBucu-
MOCTH OT IPMHATHIX MMHUMaAbHBIX-MaKCHUMaAbHBIX
I1AaCTOBBIX AABAEHUIA.
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Pacyer TexHUKO-93KOHOMMYeCcKuXx rnmokazareaemn INXI'
NIKOBOTIO U pe3epBHOIO TUIIOB

V. 3. Aauega’, 3. C. Tadupog?, A. U. Jxomapdos’
"TpancnoptHoe Ynpasaenue, SOCAR, baky, Azep0OaiigxaH
‘HUTIN «Hedreras» SOCAR, baky, Azep0Oaiiaxan

Pegepar

CraTps mocBsllleHa BOIpoOcaM pacueTa TeXHUKO-DKOHOMUYeckux mokasarteaent ITXI' nuko-
BOTO U pe3epBHOTIO TUIIOB, a TakXKe pacyeTa BapMaHTOB CO34aHMs NMMKOBOIO ra3oXpaHUAMINIA,
OTAMYAIOIINXC OObeMaMM XpaHEHUs! CyTOYHEIX OTOOpoB rasa. OmpejeaeHne M MUCIOAB3O-
BaHMe (PU3MIECKNMX U AMHAMMYECKMX ITapaMeTpOB ITOPMCTON CpeABl IpU pasdpaboTKe raso-
KOHJEHCATHEIX 3adexel. OmnpegeseHNre TeXHOAOTMYECKMX ITapaMeTpOB pabOTHI CUCTEMEI
CKBaXIHa-m1eli} — Ha rasopacrapegeanteabnoM nyHkre (I'PIT), aBukeHne raza B ckBakmHe,
o TpyOoompoBOAy, MaKCMMaABHO AOIYCTUMON Jerpeccuy, oOmmuii o0béM XpaHeHNUs raza u
npoussoaurteabHocts IIXI mpu orb6ope u 3akauke rasa.

Katouesvte caoga: pacuet; gBVDKeHMe rasa; 3ale>XXM; XpaHEeHNA; AOIYCTUMOI Aellpeccuert;
AVHaAMMYECKIX ITapaMeTpOB.

Yeralt1 Qaz Anbarlarinin (YQA) pik va ehtiyyat novlarinin
iqtisadi vo texniki hesablama gostaricilori

u. z. Oliyeva’, Z. S. Qadirov?, A. Y. Comardov®
'Naqliyyat Iderasi, SOCAR, Baki, Azerbaycan
*«Neftqazelmitediqiatlayihe» Institutu SOCAR, Baki, Azerbaycan

Xiilaso

Maqale YQA-nin pik ve ehtiyat novlerinin iqtisadi ve texniki hesablama gostoricilariden,
glindslik qaz ¢ixarilma hacmlori ilo farqlonan pik qaz anbarlarinin yaradilmasi variantlarinin
hesablanmasindan, Qaz kondensat yataqlarinin islanmasi zamani mesamali miihitin fiziki ve
dinamik parametrlarinin tayini vs istifadessins hasr olunmusdur. Quyu-boru kemeri-Qaz Paylama
Mantaqasi sisteminin texnoloji parametrlarinin, qazin quyuda, boru kemeoari ile harskstinin,
maksimum buraxila bilon depresiyanin, qaz anbarinin iimumi hacmi ve qazin ¢ixarilmasi va
vurulmasi zamani YQA qurgularinin mehsuldarligi miisyyen edilmasi.

Acgar sozlar: hesablanma; qazin horaketi; yataqlar; qazsaxlama; buraxila bilon depresiya;
dinamiki parametrlar.

50 © 2022 «Scientific Petroleum». All rights reserved.



Scientific Petroleum No.2 (2022) 051-054

Scientific Petroleum

Oil and gas

journal home page: http://scientificpetroleum.com/ structures and equipment

SONAYE MUOSSISOSILORININ INNOVATIV
IMKANLARININ FORMALASMASI

. U. Z. Oliyeva
Nogliyyat Idarasi, SOCAR, Baki, Azarbaycan

Formation of the Innovative Validity of Industrial Enterprises
U. Z. Aliyeva
Transport Department, SOCAR, Baku, Azerbaijan

ABSTRACT KEYWORDS:
The article is devoted to the development of innovative activity of industrial enterprises = Innovation;
in the conditions of new industrialization, which determine the survival of a science- Business;

intensive business through the activation of the development and implementation of  Innovative opportunity;

high-quality R&D, capable of creating high-demand science-intensive products both  Innovative potential;
at the national and global levels. In the article, the authors expand the traditional

approach to understanding innovation by introducing a new concept into scientific

Innovative activity;
Sensitivity to innovation;
circulation - «innovative validity». On the basis of a comparative criteria analysis of = Industrial enterprise.
such basic definitions of innovation management as innovation potential, innovation

activity, innovation susceptibility, the place of innovation consistency in the practice of

industrial enterprises is clarified, while it is justified that it is an evolutionary stage in the

development of innovation activity in the chain innovation potential - innovation activity

— innovative susceptibility — innovative viability. The article highlights the distinctive

features of the innovative viability of a science-intensive business and offers a number of

recommendations aimed at its institutionalization.
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Moveud geosiyasi veziyyet bir c¢ox dovlstlorin
gabaqal texnologiyalarin inkisafi ve innovativ ide-
yalarin hayata kegirilmasi yolu ile diinya birliyins
0z tesirlarini artirmaq isteyinden ireli gealan beynal-
xalq miinasibatlerin dinamik transformasiyas: ila
xarakterize olunur. Bu, aksar dlkalar {i¢iin yeni bilik-
lorin formalasmasina, ixtiralarin yaradilmasina, tok-
mil istehsal vasitalarinin istifadesine osaslanan, yet-
kin marhslays uygun gelan spesifik iqtisadi sistem
olan senaye inkisafinin yeni noviine ke¢mok {iciin
mesaj rolunu oynayir.

Aydin olur ki, senaye miisssiselorinin innovativ
faaliyystinin artirilmasimnin nezeri osaslarmni isloyib
hazirlamaq, onun institusionallagsdirilmas: {i¢iin
yeni yol vo fiisullar axtarmaq ve inkisaf etdirmok
lazimdir. Biitiin bunlar innovasiya fealiyystinin inki-
safina yeni nezeri yanasmanin formalasmas1 {iciin
tokan rolunu oynayir ki, bu da onun anenavi anla-
yisim1 geniglandirmays ve daha da genislonms isti-
gamotlorini miioyyen etmayo imkan verir. Burada
asas vozifslor innovativ idarsetmenin innovativ po-
tensial, innovativ fsaliyyst, innovasiyaya hassasliq
kimi asas tariflarinin miiqayissli tahlili ssasinda elmi
dovriyyaye yeni «innovativ imkanlarin dayaniqligi»
konsepsiyasimnin daxil edilmasidir ki, bu da onun

innovasiyada yerini aydinlasdirir.[1]

Sanaye miiassisasinin innovativ imkani vo onun

asas elementloari

[lkin hesab edak ki, innovativ imkan miiessisayo
bazarda ugurla ve uzun miiddst fealiyyat gostormayo
sorait yaradan innovativ rifahdir ve fealiyyatini
sonaye iqtisadiyyat1 praktikasinda innovasiyalarin
islonib hazirlanmasi va tetbiqi tizerinds comlesdirir. O
zaman sual yaranir: miisssisenin innovativ rifahmin
alamatlori hansilardir? Biz cavabi todqiq olunan kon-
sepsiyan1i innovasiya potensiali, innovasiya faaliyyati
ve innovasiyaya hassasliq kimi tariflari miiqayiss et-
mokls tapacagiq.

Toqdim edilan fikirlarden biri odur ki, miisssise-
nin innovativ potensialin1 innovativ fealiyyatin inki-
saf1 sahasinds qarsiya qoyulmus magsads nail olmaq
ii¢lin problemlari hsll etmak isteyi innovativ la-
yihaleri veo ya modernlosdirms proqramlarini haya-
ta kegirmak ve innovasiyalar1 hayata kegirmak baca-
rigindan asihidir.

Diger asaslandirma ise innovativ potensiali miix-
tolif nov ehtiyatlar prizmasindan iize ¢ixarir ki, onlari
maddi-istehsal, maliyyo, intellektual, elmi-texniki va
innovativ fealiyystin intensivlesmesini sertlandiren
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digar resurslar kimi qruplagdirir.

Daha bir asas iss innovativ potensiali innovativ
inkisaf maqgsadlarine nail olmagq ticiin saferbar edilmis
resurslar ve onlardan istifados {igiin fealiyyat gostaran
togkilati mexanizm kimi sarh edir.

Hoar hansi bir sirkstin innovativ potensiali onun
faaliyystinin xiisusiyystlori ve miqyasi ilo, toskilatin
innovativ imkanlar1 ve innovasiyalara hassaslig1 iss
ondan istifads daracasi ilo miisyyen edilir. [2]

Beloalikls, innovativ potensial dedikds, miisssisenin
yeni texnologiyalarin tesarriifat praktikasina samarsli
calb edilmasine imkan veran imkanlari (maddi,
intellektual, kadr, maliyys, infrastruktur ve s.) basa
diistilmalidir.

Anlayiriq ki, genis imkanlar innovativ potensialin
iki osas elementini ayirmaga imkan verir: maddi
resurslar ve miiassisonin insan resurslarinin bilik,
tohsil, ixtisas ve istehsal madeniyystinin macmusu
kimi baga diisiilan intellektual kapital.

Qeyd etmak lazimdir ki, onlarin inkisafinin mov-
cudlugu ve miqyast miisssise terafinden yeni texno-
logiyalarin inkisafinin cari hazirligina, eloco da gole-
cok samaraliliyine cavabdehdir. Innovativ potensialin
saviyyasi innovativ inkisaf ii¢lin bu vs ya diger stra-
tegiyanin secilmasi {iciin asas rol oynayir. [3]

Innovativ potensial nainki innovativ strategiya-
larin hayata kegirilmasi {igiin baza rolunu oynayir,
hamginin davam eden innovativ faaliyystlore destok
moanbayi kimi ¢ixis edir. Buna gore de, miiasir iqti-
sadi tocriibe sortlori altinda miiassisonin innovativ
potensiali mévcud va galacak texnologiyalarin effek-
tiv inkisafi vo tetbiginde Oziinii gosteran yiiksek
innovativ faaliyyet yaratmaq qabiliyysti kimi basa
diisiiliir. Buna gorea da C. Foks deyir ki, innovativ po-
tensial miiassisanin sabit istehsal faaliyystine va
innovasiyaya hazir olmasina cavabdehdir.

Belslikls, biz miisyysn edirik ki, innovativ poten-
sial miisssisenin innovativ faaliyystinin tezahiir et-
diyi innovativ miihiti formalasdirir ki, bu da snanavi
olaraq ya miisssisalerin yeni texnologiyalarin isle-
nib hazirlanmasi ve calb edilmasi, yaxud moahsullarin
tosarriifat dovriyyeasine tekmillesdirilmasi tizro dina-
mik ve intensiv faaliyysti kimi baga diistiliir; ve ya
iqtisadi sistemlarin innovativ fealiyystinin giicii, ig-
tisadi fealiyyestds innovasiyalarin yaradilmasi, baza-
ra daxil olmasi vo tetbiqi siireti ve hacmi il 6lgiiliir.

L. Klimenko iddia edir ki, innovativ fealiyyet
miiassisalerin tesarriifat tacriibsasinds innovasiyalarin
inkisafi vo tetbiqi intensivliyins analoq olmalidir.

Miiasir todqiqatlar gosterir ki, innovasiyalarin
uguru 90%-den ¢ox kadr hazirli§i saviyyssinden
asilidir. Yeni, miisssisalerin innovativ fsalliginin
artirilmasinda iscilorin bir o qadar ds ixtisasl hazirlig:
va zoangin peso tacriibasi deyil, hor bir miitexassisin
yaradici enerjisinin tezahiir saviyyesi miithiim amil-

Oil and gas
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lardendir. Haqgigaten da iscilerin yaradiciliq xarclari
olmadan heg bir texniki vasito innovativ faaliyyeti
giiclondira bilmez. Iscilorin yiiksak saviyyali tohsili
vo ixtisas1 istehsal ehtiyatlarindan daha semorali
istifadeaye getirib ¢ixarir ve insanlara bazarda telebat
olan yeni ideyalar1 derk etmsk ve yaratmaq imkani
verir. Iscilorin intellektual potensiali sirkatin 6z elmi-
tedqiqat iglerini aparmaq ve ya raqiblerden yeni
mohsullar ¢ixarmagq qabiliyyatini miisyyenlasdirir.

Beloliklo, innovativ potensial innovativ faaliyye-
tin hoyata kegirilmasi ti¢lin osas sortlori veo soraiti aks
etdiran miisssisenin statik xarakteristikasidir. Daha
genis desak innovativ fealiyyst miiassisenin inno-
vasiya sahasinde fealiyystinin macmusunu oks et-
diroan dinamik xarakteristikasidir. O, miiassisenin
innovativ potensialina asaslanir ve onun tatbiqi
olmadan hayata kegirilo bilmaz. Bu iki anlayisin or-
taq noqtesi miiessisenin daxili miihitde comlonmasi
ilo xtisusiyyotlasir. [4]

Elmtutumlu biznesin innovativ imkanlari-
nin dayaniqlig: struktur elementloari

—

@
/)

Innovativ imkanlar dayaniqligi, ilk novbads,
asagidakilarda oziinii gostarir:

* innovativ potensialdan maksimum istifads
edilmaesi;

* innovasiya faaliyyetinin intensivliyinin arti-
rilmasi, elmi-tadqgiqat islerinin artirilmas,
elmtutumlu mahsullarin bazarda tasviqi;

¢ yeniliklori gobul etms siiratinin artirilmasi;

* comiyystintalab etdiyielmtutumlu mehsullarin
istehsalinin hacminin artirilmasi;

* innovasiyalarin ve timumilikdse elmtutumlu
mohsullarin keyfiyyatinin yiikssldilmasi ve
digarleri.

Yuxarida verilanlari macmusu olaraq miiassisenin
innovativ faaliyystinin mazmunu ils bagh bir ne¢s
natica ¢ixarmagq olar.

Birincisi, bu, sirketin innovativ fealiyyatinin inki-
safinin idars edilmosinin davamlilifina ssaslanaragq,
strateji {istiinliiklors nail olmaq ve roeqabat qabiliyye-
tini artirmaq maqsadi dasiyan fealiyyatdir.

Ikincisi, innovativ faaliyyat istehsalgilarin yaradic
enerjilorinin simbiozu asasinda taskil edilen innova-
tiv layiholorin hayata kegirilmasinin semaraliliyini
vo qanunauygunlugunu oks etdirir, roqabet miihitin-

1. Innovasiya potensiali
2. Innovativ aktivlik

3. Innovativ gobuledicilik
4. Innovativ imkanlarin

dayaniqlig
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do hoyata kegirilon mahsullarin texniki, texnoloji va
ekoloji parametrlorinin macburi olds edilmasini
nozore alaraq roqabatli vaxtda (At) yeniliyin (AN)
artmasi ils ifadoe edilir.

Uclinciisii, miisssisonin innovativ foaliyyati ye-
ni mahsul nodvlerinin va texnoloji proseslsrin igls-
nib hazirlanmasi ve ya movcud olanlarin tekmilles-
dirilmasi iizrs istehsalat islorinin macmusu; patent-
lore, ixtiralardan istifads {iglin lisenziyalara hiiquq-
larin slde edilmasi; tadqiqat ve tacriibs-konstruktor
islorinin hayata kecirilmoasidir.

Dérdiinciisii, innovativ fealiyyst Oziiniin miirok-
ksb intensivliyini saciyyslandirir: innovativ layihs-
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lorin hayata kegirilmasinin vaxtinda olmasi; zeruri
potensiali saferbar etmak bacarigy; istifads olunan
texnologiyalarin qanuniliyi ve miiteraqgqiliyi, inno-
vativ layihslarin texnoloji zancirlarinin onlarin pro-
seslerinin ve amoliyyatlarinin terkibi ve ardicillify
baximindan rasionalligi. Bu ideyani hiiquqi aktlar,
Avropa Htifaqmm, iqtisadi Omokdashq va Inkisaf
Teskilatinin beynslxalq sanadleri tesdiq edir. Onlar-
da tadqiq olunan termin ham «intensivlik» manasin-
da isladilir, eyni zamanda tedqiq olunan iqtisadi
kateqoriyanin innovasiya prosesinin intensivliyini,
habels miisssisenin innovativ potensialinin tatbiqgini
oks etdirir.

References

1. Baranova, I. V., Cherepanova, M. V. (2006). Metodiches-
kiye podkhody k otsenke innovatsionnoy aktivnosti i inno-
vatsionnogo potentsiala vuza. Sibirskaya finansovaya shkola,
4,163-167.

2. Glitsin, F. F. (2008). Innovatsionnaya aktivnost' promys-
hlennykh organizatsiy. Innovatsii, 11, 50-54.

3. Foks, C. (2011). Kak stat' sil'nym konkurentom. Taktiki
dostizheniya rynochnogo preimushchestva. Alpina Publisher.

4. Klimenko, L. E. (2009). K voprosu ob upravlenii inno-
vatsionnoy aktivnost'yu v sisteme elementov delovoy aktiv-
nosti organizatsii. Vestnik Belgorodskogo universiteta potrebi-
tel'skoy kooperatsii, 4-1(32), 191-194.

© 2022 «Scientific Petroleum». All rights reserved.

53



U. Z. Aliyeva / Scientific Petroleum No.2 (2022) 051-054

Scientific Petroleum Oil and gas
journal home page: http://scientificpetroleum.com/ structures and equipment

DopMupoBaHe MHHOBAILIVIOHHOM COCTOSATEAbHOCTH
IIPOMBIIIA€HHOIO NpeAnpUsATIS

V. 3. Aruesa
Tpaucnnoptaoe Ynpasaenne, SOCAR, baky, Azep0OaiigxaH

Pegepar

B cTaThe roBopuTCcs 0 pa3BUTNM MHHOBAIIMOHHON A€sTeAbHOCTU IIPOMBIIIAEHHBIX IIPeAIpHU-
SITUIL B YCAOBMAX HOBOM MHAYCTpUaAN3alny, 9T0 oOycAaBANBaeT co3AaHlNe HayIHOTO Ou3Heca
3a cueT pa3paboOTKM M BHeApEeHM:s KaueCTBEHHBIX Hay4YHO-MCCAeA0BaTeAbCKMX padOT, CIIoco0-
HBIX CO34aTh BeICOKMII cipoc. OcHOBHas MAes B CTaThe HallpaB/AeHa Ha pacIlipeHle TpaAu-
LIMOHHOTO II0AXOJa K IIOHMMAaHMIO MHHOBAIIMII 3a CYeT BBeAEeHMA B HayYHEINI 0OOPOT HOBOTO
MOHATHUS - «MHHOBAIIMOHHAsA COCTOATEALHOCTb». ¥ TOUHSAETCS aHaAU3 CPaBHUTEAbHBIX KPUTEPpU-
€B OCHOBHBIX OIIpeJeAeHMI MHHOBALVIOHHOM aKTUBHOCTM, YyBCTBUTEABHOCTM K MHHOBAIIVISIM,
MeCTa MHHOBAIlMOHHOM I10CAeA0BaTeAbHOCTU B IPAaKTUKe IPOMBIIIACHHEIX IPEeATIPUATUNL, B TO
>Ke BpeM:I MICXOASl U3 ee DBOAIOIIMOHHOTO DTama. B cTaThe BbIAeA€HBI pa3AMYHbIe OCOOEHHOCTI
MHHOBAIIMOHHBIX BO3MOXXHOCTeN HayKOeMKOTo Om3Heca.

Katouesvie cao6a: MHHOBAIUM; OM3HEC; MHHOBAIIMOHHAS COCTOATEALHOCTDL; MHHOBAIIMIOHHBII
IMOTeHIIMaA; MHHOBALMIOHHAsl aKTMBHOCTh; BOCHPUMMYNBOCTD K MHHOBALMAM; IIPOMBIIIAEHHOE
npejnpusATue.

Sanaye miiassisasilarinin innovativ imkanlarinin formalasmasi

) U. . dliyeva
Noaqliyyat Idarasi, SOCAR, Baki, Azarbaycan

Xiilaso

Maqalads yeni sanayelosma sorti ilo sonaye miisssisalarinin innovativ faaliyyetinin inkisafin-
dan baehs edilir. Bels ki, bu inkisaf yiiksak talsbat yaratmaga qadir olan yiiksak keyfiyyatli elmi-
tadqiqat iglarinin islanib hazirlanmasi ve hayata kegirilmasi yolu ils elmi biznesin yaradilmasini
sortlondirir. Maqaladaki ssas fikir elmi dovriyysye yeni konsepsiya — «innovativ imkanlarin
dayaniqligi» daxil etmokls innovasiyanin derk edilmasins ananevi yanasmani genislondirilme-
sina yonlendirilir. Innovativ imkanlar dedikds innovasiya faaliyyati, innovasiyaya hassaslhq kimi
asas toriflarinin miiqayisali meyarlariin tshlili, innovasiya ardicilliginin senaye miiassisalarinin
praktikasinda yeri aydinlasdirilir, eyni zamanda onun tekamiil marhslasine eosaslandirilir.
Maqalads elmtutumlu biznesin innovativ imkanlarmin forqli xiisusiyyetlari vurgulanur.

Agar sozlar: innovasiya; biznes; innovativ imkan; innovativ potensial; innovativ fealiyyat;
innovasiyaya hassasliq; senaye miiossisasi.
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