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CAUSES, PREVENTIONS AND RECOVERY OF STUCK PIPE
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ABSTRACT

Drilling an oil or gas well is a complex process which involves number of challenges associated
with hydraulics, mechanics and geology. Although comprehensive planning activities take place
prior to drilling, it is not always possible to avoid downhole problems. One of those problems is
pipe sticking in which movement of the pipe is impossible. Many factors can lead to this
undesirable incident.

Keywords: pipe sticking, differentially stuck pipe, free pipe, invasive and non-invasive drilling
fluid, overbalance, stuck point determination

Introduction

Production of oil and gas is very crucial in terms of economy and energy security point. In order
to have production, wells must be drilled first. During drilling of the wells, many problems occur
and they need to be solved. One of the main and most-commonly faced problem is sticking of the
pipes in the well. To solve that issue, firstly causes have to be determined and first attempt should
be preventions. However, if the problem already occurred, to save the well which cost huge
amount of money, the problem must be fixed. Mechanically stuck pipes is beyond of this
research, but differentially stuck pipe, determination of the stuck point, solution of the problem is
investigated and the results are supported by real cases in this research.

Objective

Clay within the shale can react with water and swell, thus reduce wellbore area and string cannot
be lifted to the surface. Side of the boreholes can collapse and fill the borehole because of certain
reasons. Insufficient lifting of drilling cuttings to the surface can also block the string within the
hole. If cuttings are collected on the bit and circulation fluid through the nozzle is not capable of
cleaning bit surface, Rate of Penetration (ROP) decreases, further cuttings are collected and bit
can get stuck again. Having too thick filter cake can also be another root cause for pipe sticking.
Too much overbalance between hydrostatic pressure and formation pressure will force the fluid to
filter the formation and frictional force between string and wellbore will bring to the same
problem. If stuck pipe is unavoidable, many approach can be made to relieve the stuck pipe.
Spudding is one of them where string weight itself is used as downward force. Spotting fluid can
also be applied to crack formation (or filter cake) around stuck zone. In gas slugging, density of
fluid in annulus is reduced to tackle differential sticking. In jarring, mechanical force impacts the
stuck pipe in order to free it. If it is not possible to relieve the whole pipe, then below the stuck
zone must be left in the hole whether by cutting or shooting the pipe. For all reactive actions,
more exactly to solve the stuck pipe issue, determination of stuck point is extremely important.
Differentially Stuck Pipe and stuck point is widely investigated in below study.
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Differentially Stuck Pipe (DSP)
Differentially stuck pipe is major problem that can even account for 40% of total well cost. By the
time of circulation drilling fluid is deposited around the wellbore and creates mud cake. Mud cake
permeability determines whether drilling fluid is easily passed to the formation (permeable mud
cake) or not (impermeable mud cake). The process of drilling fluid passing to the formation
through mud cake is called filtration. The thickness of mud cake plays vital role in pipe sticking.
As thicker mud cake reduces wellbore area around the pipe it causes pipe stuck more commonly.
Therefore, in new drilling fluid technology low and ultra-low solid muds are applied which leave
thin layer of mud cake unlike to old bentonite system. Thus, having thin layer of mud cake is
important, but absence of filter cake is not desirable either, as it is responsible to avoid invasion of
drilling fluid which is another root source of DSP.
In all cases (not underbalance drilling) drilling fluid pressure has to be higher (or equal) than
formation pressure in order to avoid from kick. However, this overbalance can lead to friction
force between string and wellbore wall which is main contribution to stuck pipe. In order to make
sure of it, two scenarios are applied: In the first one drilling fluid is able to invade formation due
to sufficient sealing capacity. Due to the overbalance, friction force exerted on drill string pushes
it against the wellbore (Figure 1). In the second scenario, however, drilling fluid has 100% sealing
ability. In this case, no fluid filtrates to the formation is observed and it is similar to drilling in
cased hole. Thus, no friction is exerted and no stuck pipe is observed. It is desirable to have non-
invasive drilling fluid in order to avoid pipe sticking resulted from friction force. In order to
determine non-invasive effectiveness of drilling fluid, laboratory experiment has been done.
Experimental study - 1.5 inch diameter and 1 foot length plug is taken and all petrophysical
parameters of this sample are characterized. The plug is saturated with brine and 10000 psi of
confining pressure is provided to this sample (Figure 2).
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Figure 1. Pipe sticking due to thick mud Figure 2. Laporato_ry test (P. confining pressure,
cake and overbalance SPE [59127] P1 and Py injection pressure) [SPE 59127]

Mineral oil is flowed in one direction until pressure stabilizes. Then drilling fluid is flowed in the
opposite direction of oil. The aim is to monitor injection pressure change. In the experiment, 1000
psi injection pressure is provided to sample and waited for some time. After 72 hours it is seen
that injection pressure is decreased to 300 psi. The pressure is again increased to 1000 psi,
however after some time pressure falls again. This process is repeated a few times, but every time
reduction in pressure is observed (Figure 3). This experiment gives very important result.
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1000 Although before the experiment it was claimed
= ggg AN N drilling fluid was non-invasive, the experiment
g N\ NN contradicted it. If injection pressure doesn’t stay
= 600 \ constant, it means that injected fluid is lost. Thus,
g jgg it turns out that fluid is invasive. If this fluid is
S 00 used during drilling, there is high probability of
S 200 pipe sticking due to overbalance since exerted
£ 108 . . . friction force will increase. It is the fact that even

some non-invasive drilling fluids lose their

sealing ability after some time passed. It is true

that API Filtration test is also carried out to

Figure 3 Injection Pressure Time relationship  determine invasion characteristic of drilling fluid,

however it has been shown that it doesn’t work in

a sand bed. Therefore, carrying out this experiment is very useful to check whether fluid is
invasive or non-invasive.

0 50 100 150 200

Time (hrs.)

Objective

In Azeri-Chirag-Gunashli (ACG) field while performing sidetrack drilling with 8 1/2” bit out of 9
5/8” casing (Top of Window at 1953 m MD) drilling fluid losses was observed at 2637 m MD.
Main reason for losses was Fracture Gradient (FG) being less than expected, i.e. less ECD while
drilling. Lost Circulation Material (LCM) was added into the mud system to cure loss zone. LCM
blocked the fractured zone and allowed to continue drilling without any further losses. However,
in order not to exceed fracture gradient again, actions were taken to reduce drilling ECD, as well.
Two main factors that impact ECD are flowrate and mud weight (MW). Flowrate was decreased
from 600 gpm to 475 gpm which resulted in decrease in ECD by 0.02 SG. Moreover, mud weight
was reduced from 1.50 SG to 1.49 SG which lead to total of 0.03 SG reduction in ECD.

8 1/2” hole section was drilled (and under-reamed to 10 1/4”") without any problems till the depth
of 3900 m MD. However, small amount of cavings were being reported throughout drilling, and
hole cleaning issues were detected, as the section was drilled with lower than planned flowrate
and MW. On the way out of the hole, wiper trip was attempted across the reactive shale
formations in order to achieve clean wellbore for liner running. However, during the wiper trip
drill string got stuck at the bit depth of 2746 m MD. Jarring was commenced in order to set the
string free. Jarring up and down for 2 days didn’t give any result, and no progress was achieved.
Circulation maintained at low rates, but no returns were observed:

Because of the fact that ECDs while circulation were significantly less than FG of formations
below the stuck point, drilling team concluded that the string was packed off above the previous
loss zone at 2637 m MD.

As other actions didn’t give any effect, decision was made to cut and pull the string leaving the
BHA in hole.

Due to BHA size being larger, assumption was that stuck point was across the BHA. The string
was cut from deepest 5” drill pipe (at 2347 m MD) and was freely pulled to the surface without
any overpulls.

Overpull data during jarring was obtained from X and stretch calculations were performed. The
following data were obtained before stuck occurred.
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Figure 4. Mud Logging data during stuck pipe event [X AGT]

w030

Cut depth 1 2347

~— Possible stuck depth

Loss zone 2637m

Bit depth ‘. 2746m

Figure 5. Stuck drill string schematic [X AGT]

Rotate Of Bottom Weight (ROffB) - 260 kLbs
Pick Up weight - 430klbs
Slack Off weight — 190 klbs

During jarring operation hook load was increased up to 500 klbs. Limitation was 5 DP
tensile yield strength (560kIb):
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Drill Pipe Configuration

/ Pipe Bady OD in)[5.000
\ Pipe Body Wall Thickness (in)0.362
{ | Pipe Body Grade S-135
[ | |Drill Pipe Length Range?
Connection XT50
l || Tool Joint OD )|6.500
| | [Tool Joint ID in[3.750
Pin Tong (in)| 12
\ /’a Box Tong m17

Drill Pipe Performance

Performance of Drill Pipe with Pipe Body at

80 % Inspection Class

?PP“H‘ Make-up (Operational
orque

Max Tension

| (ft-lbs) Torque  (fi-lbs) (Ibs)
Recommended Tension Only 0 560,800
| MuT 46,200 Combined Loading [41,300 [394,600
|
", I.'I - Tension Only 0 560,800
\ Minimum MUT (38,500 Combined Loading [32_ 700 163,300

Based on obtained X data, one method which can be used to determine the depth of stuck is sug-
gested in this study. Strain and stress are expressed as follow:

AL
Strain = T (1)

Str £ 2
855 — —
7@

If the same formula is applied to our drill string, then AL will be extension of string by the impact
of force F which is overpull. Area is cross-sectional area of drill string. By combining two above
formulas, we can express them in terms of young’s modulus (30mln psi for steel) as:

Stress  FxL

Strain A=AL 3
Every parameter in the above formula is known from the data collected except stuck point. As the
overpull forces act along the string above the stuck point and there is no elongation happening
below the stuck point, the length (L) in the formula will give us stuck point depth. So, it is expres-
sed as:

E (Young s modulus) =

L= ExA=AL 4
——®
The formula was used to determine the stuck point for 3 different overpulls during mentioned
jarring operations (data was taken from X Drilling Team). The calculation details are shown only
for the first case, since the procedure is the same for the other two cases. Note that, because string
pick up weight was 430 klbs, starting point was taken around that weight:

AL=22.24—-2137=0.87m

oD? — ID? 52 — 42767 .
A =n*T= mf=5,2?m*
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F = (50097 — 437.14) = 1000 = 63830 Ib
E =30 000 000 Pa

30+=10% 5,27 = 0,87
L= = 2157m (stuck point depth)
63830

Table 1. Stuck point determination 1 [cut from X data]

Hook Height Weight On Hook TopDrive Torgue Flow Pumps
m klbm klbf ft gpm
21.37 43714 -0.01 147
216 444 38 0 146.69
2184 46012 -0.01 14669
22.06 476.11 -0.01 146.72
2224 486.26 -0.01 147.03
2224 498 47 0 147
2224 50097 -0.01 146.69

Table 2. Stuck point determination 2 [cut from X data]

Hook Height Weight On Hook TopDrive Torgue Flow Pumps
m klbm klbf ft gpm

21.35 442 61 0 14738
21.58 446.91 0 147.31
21.81 463.85 -0.01 146.69
2204 481.28 0 146.72
221 497.03 0 147.03
221 498.44 -0.01 147.03
221 498.35 -0.01 147.03
221 498.23 -0.01 147.03
221 497.9 -0.01 147

222 49914 0 146.69

For this calculation: L=2379 m (stuck point depth)

Table 3. Stuck point determination 3 (cut from X data)

Hook Height Weight On Hook TopDrive Torgue Flow Pumps
m klbm klbf ft gpm
21.44 443.55 -0.01 160.49
2167 45324 -0.01 159.86
21.9 4B7.86 -0.01 159.9
2209 48837 -0.01 160.21
2215 486.01 -0.01 160.18
2215 49037 -0.01 159 86
2215 489.74 -0.01 159.86
2215 489.58 -0.01 159.86

For this calculation: L=2441 m (stuck point depth)
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From the well information, stuck depth was believed to be across the 2347m — 2637m MD
interval that is between cut depth and the loss zone, respectively. The performed stretch
calculations did not provide same depths at all three times, but the results were pretty close,
achieving stuck depth in the 2347-2637m interval for 2 out of 3 calculation times.

In conclusion, post stuck analysis showed that, stretch calculations are preferred to be done during
stuck pipe events. However, because calculation is very sensitive to hook travel distance and
overpulls, engineers should not 100% rely on the calculation and, use it as an additional
information for decision making instead.

Case Study from Y Field. Normal drilling operation was in progress in well xx. At the depth of
2572 m MD it was observed that flow rate on the return line was decreased. It was assumed to be
an indication of loss circulation. Because of high ECD and reduced returns line, it was decided to
decrease the pump rate and mud weight. The string was picked up 8-10 m off bottom and
flowrate

was decreased to 4-5 I/s. Additionally, mud weight was decreased from 1.41 g/sm3 to 1.39 g/sm3.
Thus, by decreasing mud weight and flowrate, ECD was decreased. LCM with medlum graln size
was pumped to seal off the loss circulation zones. After pumping 4
sufficient volume of LCM, it was observed that Qin and Qout
values have been equalized (Qin = Qout = 42 |/s). By measuring
the level of active pits 15m3 of fluid loss into formation has been
identified. Fortunately, as a result of this lost circulation no stuck
pipe occurred due to early preventative actions. Until the depth of
3012 m MD the drilling continued without any problem. However,
at 3012 m MD, while bleeding off the pressure during connection,
influx was observed. That’s why it was decided not to break up the
connection and run in hole immediately in order to establish the
circulation and kill the well. However, the pipe got stuck and it was
not possible to free the pipe. Weight indicator value and loss of
circulation was an indicator of borehole collapse which
mechanically stuck the drill string. Jarring up and jarring down
process couldn’t free the pipe. The rotation of string was
impossible. It was calculated and determined that pipe got stuck
around BHA part. Detonating cord with 4 attached detonators were
run inside the drill string and activated to free the drill string by
creating extra impact force. However, it couldn’t free the stuck 4150m
pipe. It was decided to run 6 attached detonators on the wire cord  Fjgyre 6. Well Ne X [SOCAR AQS
and run inside the drill string to free the drill string. After

activating detonator with 6 attached detonators, it was possible to free the stuck pipe and establish
the circulation.

230m

500m

1800 m

3180 m

Conclusion

In conclusion, we may emphasize that differential pipe sticking is a major problem in drilling
process. The best way to deal with this problem is preventive action which means not to get stuck.
However, when it is inevitable all measures have to be taken to free the stuck pipe. Young
module, Stress and Strain relationship and above driven formula can be used to theoretically
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determine the stuck point. Together with other engineering approaches stretch calculations can be
very good supportive to determine stuck point.
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ALOTININ TUTULMASININ SOBOBLORI, QARSISININ ALINMASI VO
AZAD EDILMOSI

Sirin Baxsoliyeva, Elvin Hasonli
12Azorbaycan Dovlot Neft Akademiyasi, 2>“Neft-qaz miihondisliyi” kafedrasi, 't.0.f.d., 2magistr
Email: elvinhasanli@yahoo.com

XULASO

Neft vo qazin istehsal1 bir cox 6lkalarin iqtisadiyyat1 vo enerji tohliikasizliyi baximindan ¢ox vacib
masaladir. Heg kimo sirr deyil ki, bu tobii resurslarin monimsanilmasi iiglin ilk olaraq quyular
gazilmalidir. Quyular qazilan zaman isa hall olunmali bir ¢ox problem ortaya ¢ixir ki, bunlardan
on ¢ox rastlasilanlardan biri alotin tutulmasidir. Bu problemi hall etmok iiciin ilk névbado sobablor
miioyyon edilmali, ilk cohd iso qarsisinin alinmasi olmalidir. Ancaq problem artiq bas veribso,
boylik miqdarda pula basa golon quyuya gonaot etmok T{i¢iin problemi holl etmok lazimdir.
Mexaniki tutlma bu todqiqatdan konarda olsa da, diferensial yapismis borular, ilismis ndqtonin
toyini, problemin holli arasdirilir vo noticolor real hallarla tosdiglonir. Differensial tutulma adindan
da molum oldugu kimi tozyiqlor forqindon yaranir. Bu problemi holl etmok, yoni aloti azad etmok
liclin azadedici yaslardan, miixtslif partladicilardan istifado oluna bilir ki, biitiin miimkiin hallordo
tutulma noqtesinin toyin olunmasi vacib ohomiyyat kosb edir. Bunun {igiin Yunq modulu,
mexaniki gorginlik vo Huk ganunu arasindaki asililiglardan istifads etmak olar.

Acar sozlor: alotin tutulmasi, differensial tutulma, alotin azod edilmosi, ilismo (tutulma)
ndqtasinin tayin olunmast
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IHPUYUHBI, IPOPNIAKTUKA U YCTPAHEHUE 3AEJJAHUSA TPYBbI

HIupun baxmaiauesa, YabBuH I'acaniun

12 Azepraiikanckas TocylapcTBEHHas He(ITAHAS aKaIeMus,
12Kadenpa «Hedrerasopas nmxenepus», 1n.¢.1.1., 2Maructp
Email: elvinhasanli@yahoo.com

PE3IOME

IIpu OypeHum 3THX CKBaXMH BO3HHMKAIOT PsiJi MpoOJieM, OJHOW U3 KOTOPBIX SBJISETCS MPUXBAT
OypuibHON KOJNOHHBI. OXHUM U3 (AKTOPOB, BBI3BIBAIOUIMX IPHXBAT OYPHIBHON KOJOHHBI
ABIseTCA qUdepeHraIbHoe 1aBieHne. ITO pa3HOCTh MEX/Y JaBJI€HHE B CKBAXHHE U B IIACTE.
Jnist 0cBOOOX/IEHUS, IPUXBAYCHHOTO WHCTPYMEHTHI HCIONB3YIOTCA pa3Hble MeTonbsl. Hamu, B
CTaThe MpeaaraeTcs MeTOJ OCHOBAHHBIA Ha CO3JaHUS B3pBIBHOIO 3¢ (dexra BHYTpU OYpUIBHOMN
KOJIOHHBI, B MECTE IpUXBaTa, C IMOMOIIBIO CITyCKaeMOro Ha kabene oOopynoBanus. Mecto
IIPUXBAaTa, B 3TOM CJIy4ae ONpPEAEIAETCs, C TOMOLIBIO 3aKOHBI ['yKa.

KiroueBble cjI0Ba: TpuUXBaT HMHCTPYMEHTa, IU(GQGEpeHIHATbHBIA MPUXBAT, OCBOOOXKIICHHE
HUHCTPYMEHTA, OIPEICIICHUE TOUYKU KPEIUICHHs (IPUXBaTa).
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DETERMINATION OF THE MAIN INDICATORS OF
HYDROMECHANICS OF TWO-PHASE SYSTEMS BASED ON
LABORATORY STUDIES

Ahmed Dadashzade?, Ferid Quliyev?

12Azerbaijan State Oil and Industry University, 120il and gas engineering
12Department of “Oil and Gas Transportation and Storage”, Docent, 2Master degree
E-mail: feritquliyev759@gmail.com

ABSTRACT

As far as we know, there is no branch of industry where two-phase systems are not used. This is
the chemical, thermal, physical and finally the oil industry. The process of studying two-phase
systems is a branch of hydromechanics and reflects great scientific research works in recent times
In the work under review, the main characteristics of the water-oil mixture were studied and the
main hydromechanical indicators of this system were determined. The results of the conducted
researches were applied in deep pump installations. The formation of these mixtures affects the
operation of the submersible pump to some extent

Keywords: oil, reservoir water, rods, pump working process, valves, pump cylinder.

Introduction

The operation method with depth pumps is one of the main operation methods. The main
advantages of this method are the simplicity of its construction, its simple working principle and
large range of oil extraction. Mechanical operation of wells is one of the mechanized operation
methods. It should be noted that 70% of the wells in operation today are operated by depth pumps,
and this method will be used as the most widespread method in recent times. This method of
operation has many advantages. One of them is the simplicity of the construction of this device,
the simplicity of this mechanism. In addition, these devices can be used in wells with a large
range of production. Taking this into account, in some cases it is appropriate to replace the
expensive gas lift operation method with a mechanical method. The efficiency of the deep pump
operation method is shown when the formation energy is exhausted and the gas lift operation
method is very expensive. Therefore, in many cases, when the fountain pumping cycle ends, it is
appropriate to switch to the mechanical method. These deep pump devices are divided into the
following types according to their working principle and characteristics [1]:

1) according to the working principle and construction of the depth pump;

2) according to its construction, with plunger, screw, vibration, rotor-piston;

3) supplying energy from the earth's surface to create the pump's operation;

4) according to the purpose of the depth pump;

5) operation of several pumping units with one energy source.

Taking into account the above, the application areas of pump units are different. Examples of
these are rod pump units, centrifugal electric submersible pumps, hydraulic piston pumps, screw
pumps, etc. can be shown.

Objective
In order to create a continuous operation of the depth pump, it is necessary to take into account
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the factors that have a negative effect on it. It should be noted that the amount of liquid it gives in
a single time is called the output of the pump. The efficiency coefficient of the pump is the
coefficient showing the losses of the unit due to the liquid. As we can see, the efficiency of the
pump varies from 0 to 1 aea. If the efficiency coefficient of the pump varies between 0.6-0.8, its
work is considered to be economical. However, it can be noted that the efficiency of the pump is
affected by various time-varying parameters. As a result, in practice, the efficiency of the
submersible pump is less than the theoretical efficiency.

It should be noted that the presence of these factors affects the operation of the pump in many
cases, and the effects are as follows:

1) the presence of gas in the liquid entering the pump;

2) the number of strokes of the pump plunger is not equal to the number of revolutions of the
balancer;

3) reduction of the volume of the liquid in the intake of the pump during removal to the surface of
the earth;

4) liquid seepage between the cylinder and the plunger of the pump;

5) flow of liquid under the plunger when the impact valve is not closed in time;

6) the presence of leaks in pump-compressor pipes as a result of low pressure.

It should be noted that the depth in mining conditions is mainly explained by the filling of the
pump cylinder with liquid among the factors affecting the pump unit. If the liquid inside the
cylinder contains gas or water, then the normal operation of the pump will be disturbed. If there is
gas in the oil, it is necessary to release the pump slightly below the dynamic level. If there is water
in the output of the pump, on the contrary, because water is heavier than oil, taking into account
that it is located below, the pump should be kept slightly higher. If the product consists entirely of
water-oil mixture, then the obtained product can be considered as an emulsion. If the saturation
pressure in the reservoir falls below the bottomhole pressure, a phased system occurs. At this
time, the ratio of liquid and gas production depends on the saturation pressure and the dynamic
level created during operation. It can be noted that if we keep the well bottom pressure above the
saturation pressure, it is possible to stop the separation of gas from oil [3].

Depth affects the operation of the pump in the sand. The sand coming from the formation to the
bottom of the well forms a plug at the bottom of the well. It also causes the plunger to stick. This,
in turn, causes corrosion of the pump cylinder and pump-compressor pipes. In addition, the
increase in hydraulic resistance leads to a violation of the balance of the device. It should be noted
that the sand that enters with the oil in the friction parts of the pump has a destructive effect. A
grain of sand formed in the space between the plunger and the cylinder causes the pump to fail
more quickly. Due to the effect of sand, liquid filtration reduces the output of the pump.

The reduction of the bottom of the well and the formation of a sand plug require the pump to be
changed and the plug to be flushed out.

Therefore, filters of various constructions are used as one of the methods of combating sand with
sand. In addition, the bottom zone of the well is reinforced with various chemicals. One of the
most widespread methods is the regulation of well production. This in turn prevents the sand from
coming. In addition, it is appropriate to remove the sand from the bottom of the well to be brought
to the ground [2].

As a result of connecting the tails to the pump-compressor pipes in the lower part of the pump, the
height of the sand plug at the bottom of the well is reduced.
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In addition, a certain amount of oil and water enters the intake of the submersible pump. The
pressure and temperature in the intake varies. As a result, a decrease in the volume of liquids at
the wellhead is observed. This, in turn, is taken into account by volume coefficients. This
coefficient is a variable parameter, a quantity that depends on pressure and temperature, and the
amount of gas dissolved in the liquid. These parameters are determined in laboratory conditions.

If a decrease in the volume of the product is observed under standard conditions, then the
coefficient indicating a decrease in the efficiency of the pump is expressed as follows.

__ Pty (l)
Inbntlnby

Here, Qn — the production volume of oil under atmospheric conditions; Qs — the product of the
volume of water under atmospheric conditions; IJ — product volume dilution.
Then the amount of water taken together with oil is determined as follows [5].

qu = Qn z (2)

1l—n

If we solve the last equation together, we get

_ 1
ball-—nl+bn

D (3)

where bn— neft is the volume coefficient; bs— the volume factor of water.
As can be seen from the equation, when the volume dilution of the product is zero, that is, there is
no water in the product extracted from the well

=1
D= o 4)
happens.
If the volume dilution of the product is uniform, then
-
D= 5)

Conducted studies show that if the temperature is (2-3) MPa and (30-40)°C, the volume
coefficient of oil is (1-1.5), and the volume coefficient of water is (1.1-1.2). Then the volume
coefficient of the pump is 0.9. This indicates that the pump efficiency has been reduced by 10%.

Water comes out of the well together with oil. The presence of minerals and heavy components in
this water has a negative effect on the operation of the pump and lifter. So, as a result of the
corrosion of these formation waters, first of all, the receiving and impacting parts of the pump fail.
It can be noted that when water contains hydrogen sulfide, it has more destructive properties. As a
result of the influence of sulfur gas coming out of the well, the valve of the depth pump device
and the ball in it are deformed. In wells containing aggressive solution, it is advisable to use
pumps resistant to corrosion. Such pumps are made of rust-resistant metals. It should be noted that
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the parts of such pumps and all pumping equipment are special equipment to prevent corrosion of
corrosion-resistant aqueous solution pump parts, or individual pumps are used [4].

Conclusion

So, let's study the effect of formation water on the output of the submersible pump. The fluid
entering the pump cylinder during the upward movement of the plunger is expressed by the
following equation.

V:Fp'Sp:%Sp,

here F, — the cross-sectional area of the plunger; S, — the length of the plunger travel; D — the dia-
meter of the plunger.
At the same time, a certain amount of liquid enters the line. This volume is found by the following
equation

V = (Fp— )y = S(D?*— d)S,.

Here fs— the cross-sectional area of the bars; d — the diameter of the rod.

The main parameters that affect the pump rods are mainly its operating parameters. The main
maximum load of the pump consists of two parts on the pump hanger:

1) static load;

2) dynamic load.

The static load is defined as follows.

Pst=Pm+ Pst+ Py,

here Pst— static load; Pm— the load created by the liquid column; Ps: — the load created by the bar;
Pb — the friction force between the pump-compressor pipes and the plunger.
For liquid

Pm= (Fp- fx)LSp

Here, Fp — the cross-sectional area of the plunger; Fst — the cross-sectional area of the bar; p — the
density of the liquid.

If the formation water comes along with the oil in the well, then the density of the fluid is deter-
mined depending on the densities of the two components.

Pm = pn(j‘ - I'.P)+ r.pF"S

where pn — the density of oil; ps— density of water; ¢ — the actual ratio of water in oil.
The actual parameter for the oil-water product can be replaced by the volume water storage
parameter.

S
O=f=—22—
B Qs+ly

Here, Qs — the volume production of water; Qn — the volume production of oil.
If the volume production of water is Qs =50 m®hour and Q, = 20 m*/hour then
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B s0m®fsur
T 50m® fsut +20m® sue

=0.715

Let us assume that if pn = 850 kg/m® and p® = 980 kg/m?, then
p =850 kq/m3(1-0.715) + 980 kg/m? - 0.715 = 942.95 kg/m?
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LABARATORIYA TODQIQATLARINA 9SASON IKI FAZALI
SISTEMLORIN HIDROMEXANIKASININ 9SAS GOSTORICILORININ
TOYINI

9hmoad Dadaszada?, Fuad Quliyev?
12. Azorbaycan Dovlat Neft vo Sonaye Universiteti, * Neft Qaz Miihondisliyi
“Neftin gazin naqli vo saxlanmasi” kafedrasi, ‘dosent, 2magistr

XULASO

Bildiyimiz kimi senayenin ele bir bdlmasi yoxdur ki, orada iki fazali sistemlordon istifade olun-
masin. Bu kimya, istilik, fiziki vo nohayat neft sonayesidir. Iki fazl sistemlorinin dyranilmasi pro-
sesi hidromexanikanin bir bolmasi olub son dovrlords boyiik elmi todqiqat islorini 6ziinds oks et-
dirir. Baxilan isdo su-neft qarisiginin osas xiisusiyyatlori dyronilmis vo bu sistemin osas hidrome-
xaniki gostoricilori toyin olunmusdur. Aparilan todqiqatlarin naticalori dorinlik nasos qurgularinda
todbiq olunmusdur. Bu qarisiglarin amolo golmosi dorinlik-nasos qurgusunun isino miisyysn qodor
tosir edir

Acar sozlar: neft, lay suyu, stanglar, nasosun is prosesi, klapanlar, nasosun silindri
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OIPEJIEJTEHUE OCHOBHBIX IOKA3ATEJIEA THAPOMEXAHUKHU
ABYX®A3HBIX CUCTEM HA OCHOBE JIABOPATOPHBIX
NCCIEAOBAHUU

Axmen Anamsane!, ®apug I'yaunes?
12 AzepGaii/pKaHCKOM TOCYIapCTBEHHOM YHUBEPCUTETE HE(TH U IIPOMBIILIEHHOCTH

12He(rsHoe 1 Ta30B0€ MAlIMHOCTPOEHHE,

12]lenapraMeHT TPaHCIOPTUPOBKU ¥ XpaHEHHs HE()TH U ra3a, JOLEHT, 2

MarucTp
PE3IOME

Hackonbko HaM M3BECTHO, HET OTPACIH MPOMBIIIICHHOCTH, TJie Obl HE MPUMEHSINCH IBYyX(Daz-
HbIE€ CUCTEMBI. DTO XMMMUECKasi, TepMHUUecKasi, Gu3ndeckas 1, HakoHell, He(TsHasi IPOMBIILIJICH-
HocTh. [Iponecc nzydenus AByx(a3HbIX CUCTEM SIBIISICTCS pPa3JelIOM THAPOMEXAHUKH U OTPAKAET
KpYIIHble HayuyHble HCCIIEIOBaHMs IOCIeqHero BpeMeHH. B paccmarpuBaemoil pabote Obuin
M3yYeHBbl OCHOBHBIC XapaKTEPUCTUKU BOJOHE(PTSIHON CMECH M ONpEIeNICHbl OCHOBHBIE THJIPO-
MEXaHUYECKUe MOKa3aTeIu ITON CUCTEMBbl. Pe3ynbTaThl IpOBEIEHHBIX UCCIEI0OBaHUN ObLIN MpHU-
MEHEHbI B TITyOMHHBIX HACOCHBIX yCTaHOBKax. OOpa3oBaHME 3TUX CMeCeil B HEKOTOPOIl CTETIeH!
BJIMSIET Ha paboTy MOIPYKHOI0 Hacoca.

KiroueBble cioBa: HedTh, IIacToBas BOJA, IUTOKH, paboumil mporecc Hacoca, apMmarypa,
LWIMHJP Hacoca.
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PRINCIPLES OF IDENTIFICATION OF FUNCTIONS IN THE
INTELLECTUAL ANALYSIS OF DATA (DATA MINING)
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ABSTRACT

Nowadays, some of the intersting roles of human life are data, information, and knowledge.
Analyzing and modelling of big data have been required by data massive storehouses together
with the rapid technologies growth to predict and analyze the future trends of information.
Methodologies and techniques, which are employed into diverse information systems scope, are
needed for detection of knowing in the databases. The technology which extracts
advantageous information to discover knowledge is called Data Mining. The advent of
information technology in various fields of human life has lead to the large volumes of data
storage in various formats like records, documents, images, sound recordings, Vvideos,
scientific data, and many new data formats. The data collected from different applications
require proper mechanism of extracting knowledge /information from large repositories for
better decision making. Knowledge discovery in databases (KDD), often called data
mining, aims at the discovery of useful information from large collections of data. The
core functionalities of data mining are applying various methods and algorithms in order to
discover and extract patterns of stored data. In recent years data mining and knowledge
discovery applications have got a rich focus due to its significance in decision making and it
has become an essential component in various organizations. Also, due to the importance of
extracting knowledge/information from large data warehouses, data generation has become a very
important and guaranteed field of engineering that directly or indirectly affects human life in
various fields. Data mining is typically done by data scientists and other skilled Bl and analytics
professionals. But it can also be performed by data-savvy business analysts, executives and
workers who function as citizen data scientists in an organization. Its core elements include
machine learning and statistical analysis, along with data management tasks done to prepare data
for analysis. The use of machine learning algorithms and artificial intelligence (Al) tools has
automated more of the process and made it easier to mine massive data sets, such as customer
databases, transaction records and log files from web servers, mobile apps and sensors. Data
mining programs analyze relationships and patterns in data based on what users request. For
example, a company can use data mining software to create classes of information. To illustrate,
imagine a restaurant wants to use data mining to determine when it should offer certain specials. It
looks at the information it has collected and creates classes based on when customers visit and
what they order. In other cases, data miners find clusters of information based on logical
relationships or look at associations and sequential patterns to draw conclusions about trends in
consumer behavior. Warehousing is an important aspect of data mining. Warehousing is when
companies centralize their data into one database or program. With a data warehouse, an
organization may spin off segments of the data for specific users to analyze and use. However, in
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other cases, analysts may start with the data they want and create a data warehouse based on those
specs. The field of data mining have been prospered and posed into new areas of human life with
various integrations and advancements in the fields of Statistics, Databases, Machine Learning,
Pattern Reorganization, Artificial Intelligence and Computation capabilities etc. The various
application areas of data mining are Life Sciences (LS), Customer Relationship Management
(CRM), Web Applications, Manufacturing, Competitive Intelligence, Retail/Finance/Banking,
Computer/Network/Security, Monitoring/Surveillance, Teaching Support, Climate modeling,
Astronomy, and Behavioral Ecology etc. All most every field of human life has become data-
intensive, which made the data mining as an essential component. Hence, this paper reviews the
various trends of data mining and its relative areas from past to present and explores the
future areas of it.

Keywords: Knowledge discovery in databases, data mining, fuzzy set, data mining techniques.

VERILONLORIN INTELLEKTUAL ANALIZINDO (DATA MINING)
FUNKSIYALARININ IDENTIFIKASIYASI PRINSIPLORI

Giinay Abdullazados!, Faiq Haciyev?

12Azorbaycan Dovlat Neft vo Senaye Universiteti, “?Informasiya texnologiyalar1 vo idarsetma fakiiltosi, »? “Umumi
vo Tatbiqi riyaziyyat” kafedrasi.

I kurs magistranti, 2Texnika elmlari doktoru, Dosent

E-mail: gunayabdullazad77@gmail.com; mr.faiqg.h@mail.ru

XULASO

Indiki zamanlarda insan hoyatinin bozi maraqli rollart molumat, informasiya vo bilikdir. Boyiik
molumatlarin tohlili vo modellosdirilmosi molumatlarin goalocok meyllorini prognozlasdirmaq vo
tohlil etmak iiciin siiratli texnologiyalarin inkisafi ilo birlikde kiitlovi molumat anbarlar1 torafin-
don tolob olunur. Verilonlor bazalarinda biliyin agkarlanmasi ii¢iin miixtalif informasiya sistemlo-
rinin ohato dairssinds istifade olunan metodologiya va texnikalar lazimdir. Biliyi kosf etmok tiglin
sorfali molumatlar1 ¢ixaran texnologiyaya data mining deyilir. Informasiya texnologiyalarinin in-
san hoyatinin miixtolif saholorinds yaranmasi geydlor, sonadlor, sokillor, sos yazilari, videolar,
elmi molumatlar vo bir ¢ox yeni molumat formatlar1 kimi miixtalif formatlarda boyiik hocmdo mo-
lumatlarin saxlanmasina sobob olmusdur. Miixtolif totbiglordon toplanan molumatlar daha yaxsi
gorar gobul etmak liciin boylik depolardan bilik/mslumat ¢ixarmaq liciin diizglin mexanizm talab
edir. Verilonlor bazasinda bilik kasfi (Discovery of Knowledge in Data KDD), ¢cox vaxt data mi-
ning adlanir, magsad boylik malumat kolleksiyalarindan faydali mslumatlarin askar edilmaosidir.
Data mining-in osas funksiyalar saxlanilan verilonlorin niimunalorini askar etmok vo ¢ixarmaq
ticlin miixtolif tisul vo alqoritmlorin totbiqidir. Son illords molumatlarin 6yronilmasi vo bilik kosfi
tatbiglori gorar gqobul etmadoki ohamiyyatine gore diqqete layiq goriilmiis vo miixtalif toskilatlarda
vacib komponents ¢evrilmisdir. Homg¢inin boylik malumat anbarlarindan biliklarin/informasiyala-
rn ¢ixarilmasinin vacibliyine gora verilonlorin istehsali miixtalif sahalords insan hayatina birbaga
vo ya dolay1 tosir gostoron ¢ox vacib vo zomanotli miithondislik sahosino ¢evrilmisdir. Statistika,
verilonlor bazalari, masin dyronmaesi, niimunalorin yenidon toskili, siini intellekt vo hesablama
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imkanlar1 vo s. saholordo miixtolif inteqrasiyalar vo iraliloyislorlo molumatlarin aldo edilmasi
sahasi inkisaf etmis vo insan hoyatinin yeni sahoalorine daxil edilmisdir. Data mining miixtalif
totbiglora malikdir vo bu programlar insan hoyatinin miixtalif sahalorini zonginlosdirib, o climlo-
doan biznes, tohsil, tibb, elmi vo s. golocak tendensiyalari aragdirmaq. Molumatlarin dyronilmasinin
miixtolif totbiq saholori Insan Resurslari (HR), Miistorilorlo ®laqgolorin idara Edilmasi (CRM),
Veb Totbiqlori, Istehsalat, Rogabat Kosfiyyati, Parakonds satis/Maliyya/Bankeiliq, Kompiiter/So-
boka/Tohliikesizlik, Monitoring/Nozarat, Todris Destayi, Iqlim modellosdirmosidir. insan hoyati-
nin hor bir sahasi verilonlarin intensivliyine ¢evrildi, bu da verilonlorin ¢ixarilmasini vacib kom-
ponento ¢evirdi. Beloliklo, bu mogalo kegmisdon bu giino godor verilonlorin aldo edilmasinin
miixtolif tendensiyalarin1 vo onun nisbi sahoalorini nozordon kegirir vo onun golocok sahalorini
arasdirir.
Acar sozlar: Verilonlor bazalarinda bilik kosfi, verilonlorin intellektual analizi, geyri-salis ¢ox-
luq, Mininq(verilonlorin ¢ixarilmasi) texnikalari.

Giris

Data Mininq son vaxtlar boylik verilonlorin ¢oxlu analiz totbiglori sobabindon ¢ox populyardir. O,
doqiq molumat vo geyri-doqiq molumatlarla mosgul olur. Statistik iisullar qeyri-doqiq
molumatlarla moggul olur, lakin ehtimala asaslanir. Qeyri-salis montiq qeyri-doeqiq molumatlarla
miibarize aparmaq ti¢lin istifado olunur. ©moliyyatlara komiyyot dayarlori daxil ola bildiyine
gora, komiyyat dayarlorini idars etmak lciin istifads edilo bilon geyri-salis ¢oxluqglar geyri-salis
assosiasiya qaydalarini monimsomok ti¢lin istifads olunur. Belsliklo, burada bozi faydali qeyri-
solis molumatlarin ¢ixarilmasi tisullar1 toqdim olunur. Birincisi, ovvalcodon toyin edilmis
(monsubiyyat) funksiyalar: ilo geyri-solis assosiasiya gaydalarini menimsomoyin asan yolunu
tomin edon Apriori osaslt geyri-solis molumatlarin ¢ixarilmasi alqoritmlori tosvir edilmisdir. Data
Mininq metodlar vo tosnifatlardan ibaratdir. Bu tisullar vo tosnifatlar hom doqiq, hom do geyri-
doqiq molumat {i¢iin miizakirs edilir. Malumatlarin axtaris1 verilonlorin aldo edilmasinds vacibdir.
Boyiik verilonlordo zaman vo mokan miirokkobliyi yliksokdir. Bunlar azaldilmalidir. Ardicil
axtarig (C-R) xiisusiyyoti ilo vaxt miirokkobliyi azalir. Veb verilonlora asaslanan moalumatlarin
Oyronilmasi miizakire olunur. Veb molumatlarin slde edilmosinds orijinal moalumatlar agiqlan-
malidir. Qeyri-solis veb molumatlarin oldo edilmasi moalumatlarin tohliikasizliyi tUg¢un vacibdir.
Data Mining, geyri-salis vo web data mining MapReduce alqoritmlari vasitasilo miizakirs olunur.
Verilonlor toplusunun 6l¢iisii boylik olduqda, onlar ¢ox vaxt apara bildiyinden, data Mininq
somoraliliyini artirmaq iiciin qorar agaclarina osaslanan geyri-solis moalumatlarin ¢ixarilmasi
metodlar1 ifado edilir. Bundan olavo, geyri-solis molumatlarin oldo edilmosi {igiin uygun
monsubiyyat funksiyalarinin neco miioyyon edilmasi vacibdir vo onu optimallagdirma problemina
koclirmok olar. Beloliklo, hom (mensubiyyet) funksiyalarini, hom do qeyri-salis assosiasiya
gaydalarini tapmagq tli¢iin dérd név genetik geyri-solis Mininq yanagmasi verilir. Data mining on
cox amoeliyyat molumatlarindan assosiasiya qaydalarimi yaratmaq cshdlorinds istifado olunur.
Ovvalki tadqiqatlarin oksariyyati binar doyarli omaliyyat molumatlarina diqqgst yetirirdi. Bununla
belo, real diinya totbiglorindo omoliyyat molumatlari adston komiyyst doyorlorindon ibaratdir.
Beloliklo, komiyyot omoliyyatlarindan hom assosiasiya qaydalarini, hom do monsubiyyot
funksiyalarim1 ¢ixarmaq iiclin qeyri-solis molumat-Mininq alqoritmini toklif edir. Mining
problemlorino uygun funksiyalarini tapmaq tii¢iin genetik alqoritm (GA) osash g¢orgivo toklif
olunur. Monsubiyyat funksiyalarinin hor bir dostinin uygunlugu boyiik 1-maddslor dostinda
linqvistik terminlorin geyri-salis dostoklori vo oldo edilmis funksiyalarinin uygunlugu ilo
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giymotlondirilir. Boyilik elementli dostlorin qeyri-salis dostoklori ilo giymatlondirilmasi, biitiin
element dostlori vo ya assosiasiya qaydalari nozors alindigda oldugundan daha stiratli olur. O,
homg¢inin miixtolif elementlor {iciin funksiyalarinin oldo edilmosi prosesini bélmoya vo izah
etmays kdmok edo bilor. Toklif olunan GA framework-unun har biri bir elementin monsubiyyot
funksiyalar1 {iclin ¢oxlu populyasiyant saxlayir. Biitiin populyasiyalardaki monsubiyyot
funksiyalarinin on yaxsi data setlori daha sonra Mininq geyri-solis birlosmo qaydalar1 iiglin
istifado edilmok ti¢lin bir araya toplanir.

Mosalonin qoyulusu

Verilonlorin intellektual analizinds on vacib foaliyyatlordon biri geyri-salis sistemds monsubiyyat
funksiyasinin toyin edilmosidir. Monsubiyyat funksiyasini tasvir etmok ii¢iin bir ne¢s yol olsa da,
stini neyron gobokolori, genetik alqoritmlor vo s. onlar ¢ox miirokkobdir vo vaxt aparir. Digor
torofdon, molumat dostindo konar gostoricinin olmasi modellosdirmods aldadici naticalor
verir. Belaliklo, modellosdirmoys monfi tasirinin qarsisini almaq tgilin onlari askar etmok vo
aradan qaldirmaq vacibdir. Komiyyot omoliyyatlarindan hom assosiasiya qaydalarini, hom do
monsubiyyat funksiyalarini ¢ixarmaq {igiin geyri-solis data-Mininq alqoritmini toklif edir. Hor bir
element liglin  funksiyalarinin say1r ovvolcodon miioyyon edilmoyib, lakin dinamik sokildo
tonzimlona bilar. Mining problemlarina uygun monsubiyyat funksiyalarini tapmagq {igiin GA asaslh
framework toklif olunur. Hor bir fordin kodlasdirilmasi iki hissoys bdliiniir. Monsubiyyat
funksiyalarinin hor bir dostinin uygunlugu bdyiik bir elementli dostlords linqvistik terminlorin
geyri-salis doastoklarindon vo oldo edilmis monsubiyyat funksiyalarinin uygunlugundan istifado
etmakla qiymatlondirilir.

Holl tisullan
Data Mininq bdylik hocmli molumatlardan bilik ¢ixarmagq ii¢lin genis saholordon miixtslif texnika
va nazariyyalordan istifads edir. Bununla bels, geyri-miisyyanlik data Mininq problemlorinda
genis yayilmig bir hadisadir. Qeyri-miioyyonliyin davam edon problemlori geyri-solis mantiqdon
istifado edon ¢oxlu monbo ¢ixarma {sullarinin  yaranmasina sobob olur. Molumatlarin
Oyronilmosinin iki novii var: statistika vo masin Oyronmosi. Hor bir metodun 06ziinomoxsus
ustiinliiklori vo monfi cohstlori var vo data Mininq li¢lin miixtalif tisullarin segilmasi do forqli
naticalor veracokdir. Onlardan biri statistik tohlildir. Bu iisul ehtimal vo statistika prinsiploring
osaslanir vo faktor analizi, diskriminant tohlili vo reqressiya tohlili daxil olmaqla, malumatlar
doqiq tohlil etmok vo monimsomok iiciin modellordon istifado edir. Daqiq tesviri vo basa
diisiilmosi asanliglr sobabindon bu metod praktikada genis totbiq sahosino malikdir vo onun
mohsullar1 da miisyysn bazar mévqgeyina malikdir.

Miisahidolorimizi n ilo isars etsok, X1, X2,...,Xn miisahidolorimizin sayi, onda doyorin mediani
Yi'=1 (Xi — X)? isaro edilir. Misal verok:
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Atributlar Xarakteristikalar

1 2 3 4 5 6 7 8
a; 10 8 9 33 14 20 17 58
a, 18 9 11 28 26 19 21 59
a3 14 9 6 27 31 20 10 67
a4 13 5 9 24 37 20 50 74
as 16 8 12 22 53 22 41 82
a6 13 8 10 17 49 29 33 70
a7 10 5 7 11 55 25 16 50
as 18 6 7 9 67 31 34 35
a9 11 6 12 16 39 31 a7 57
alo 9 17 9 15 29 54 44 58

edacoyik:
al | a2 | a3 | a4 | a5 | a6 | a7 | a8 | a9 |[al0 | p 6 | p-6 | pte
10 18 14 13 16 13 10 18 11 9 132 | 329 [ 991 | 1649
8 9 9 5 8 3 5 6 6 17 8.1 348 | 4.62 | 11.58

Burada p riyazi gézlomo, 6 iso orta kvadratik meyli xarakterizo edir.

Orta kvadratik meyl dispersiyanin kvadrat kokiino borabardir. Indi iso Ox vo Oy osason mansu-
biyyot funksiyasi quraq. Ox ii¢iin elementi codvaldoki max adodo boliiniib 10a vurulur, Oy iiglin
19 sadaco elementi codvaldoki max ododa bdliinlir. Homin elementlors osason monsubiyyot
funksiyasinin faktiki vo prognoz koklori toyin edilir. Mansubiyyat funksiyasinin prognoz koklori
bizim elementlorimiza osason olan funksiyadir, faktiki koklori dedikds iso onun nazori ndvii basa

distiliir.
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Sokil 1. Statistik molumatlarin yayilmasinin 6lgiisii

a az2 a3 a4 ab a6 a7 a8 a9 alo
5.55 10 777 | 722 | 888 | 722 | 555 10 6.11 5
047 | 052 | 052 | 029 | 047 | 047 [ 029 [ 035 [ 035 1

Mansubiyyat funksiyasinin faktiki ve prognoz koklari

12

10 10

10

047 052 052 55 047 047 35 035 035

Sakil 2. Monsubiyyat funksiyasinin faktiki vo proqnoz qiymatlarinin grafiki.

Bu notico dispersiyanin (arifmetik orta) qorozsiz qiymotlondirilmasino osaslanan orta kvadratik
meyl adlanir. n  ovazino n — 1-0 bolmok boylik populyasiyalar {i¢iin dispersiyanin qorazsiz
qiymatlondirilmasini verir. Malumatlarin tohlilinds orta kvadratik meyl xiisusiyyat dayarlorinin
dayiskenliyinin 6l¢iisii, arzu olunan xiisusiyyatlorin miisahids edilon xiisusiyyatlordon na deracado
yayinma dorocosi vo ii¢ sigma gaydasindan istifado edorok molumatlarda konar vo konar
gostoricilori agkar etmok {igiin istifads edilo bilar.

Orta kvadratik meylin daha boytik bir doyari toqdim olunan dostdo doyarlorin dastin orta doyari ilo
daha ¢ox yayilmasini gostorir; daha kigik bir dayar, miivafiq olaraq, dostdaki doyarlorin orta doyor
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otrafinda qruplasdirildigini gostorir. Masalon, li¢ adad destimiz var: {0, 0, 14, 14}, {0, 6, 8, 14} vo
{6, 6, 8, 8}. Hor ii¢ dostin orta doyari 7 vo orta kvadratik meyl miivafiq olaraq 7, 5 va 1. Sonuncu
dostds kigik kvadratik meyl var, clinki dastdoki doyarlor orta doyar otrafinda toplanir; birinci dast
meylin on boyiik doyorino malikdir - set daxilindoki doyorlor orta doyordon koskin sokildo
farqlonir. Bu statistikada adadi orta ilo medianm {ist iisto diismomasi halidir. Umumi monada orta
kvadratik meyl geyri-miioyyonlik Ol¢iisii hesab edilo bilor. Masolon, fizikada kvadratik meyl
hansisa komiyyotin ardicil Olgiilmasi silsilosinin xatasini toyin etmok {i¢iin istifado olunur. Bu
doyar nozoriyys torofindon prognozlasdirilan doyorls miigayisade toadqiq olunan hadisonin
inandiriciligini miioyyon etmok iiglin ¢ox vacibdir: ogor Ol¢molorin orta doyori nozoriyyo
torafindon proqnozlasdirilan dayerlordon cox forqlidirse (bdyiik kvadratik meyl), onda alinan
doyorlar va ya onlarin olds edilmasi tisulu yenidon yoxlanilmalidir.

Natica

1. Data Mining-in biznes faydalart molumat dostlorinds gizli niimunslori, tendensiyalari, korrelya-
siyalar1 vo anomaliyalar1 askar etmok qabiliyystinin artirilmasindan irali golir. Bu moalumat adi
molumat tohlili vo prognozlasdirict analitikanin kombinasiyasi vasitasilo biznes gorarlarinin qabul
edilmasini va strateji planlagdirmani tokmillosdirmak {i¢iin istifads edilir.

2. Molumat istifadogilori molumatlart niimunalor, assosiasiyalar vo korrelyasiya miisahidslori va-
sitasilo tosvir etmolidir. Homginin tasnifat vo reqressiya metodlari vasitosilo malumatlart tosnif
edir vo qruplasdirir vo spam askarlanmasi kimi istifado hallar {i¢lin konar gostoricilori miioyyan
edir.

3. Performansin qiymatlondirilmasi prosesinds haddindon artiq subyektivlik problemino yonalmis
subyektiv miilahizolori miimkiin qodor modellogdirmok vo parametrlosdirmok, ¢oxbucaqli vo
coxsaviyyali molumatlardan istifado etmok ti¢iin klaster analizi, assosiasiya qaydalarinin tohlili vo
geyri-salis hortorafli giymotlondirmo tohlili kimi molumatlarin Gyronilmoasi alotlorindon istifado
edilmalidir. Mansubiyyst funksiyalarinin yaradilmasi vo konar gostaricilorin miisyysn edilmasi
Uclin somorali tisul yuxarida gostorilmigdir.
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PE3IOME

B nacrosiee BpeMs OJHUMH M3 CaMbIX MHTEPECHBIX POJIEH B UYEIOBEUECKOW >KU3HU SIBIISIOTCS
JTaHHbIe, HH(OpMAIHsI M 3HAHU. AHAJIN3 U MOJEIMPOBAHUE OONBIINX JTAHHBIX MOTPEOOBAINCH
OFPOMHBIMM ~ XpPAaHWIMIAMHU JAHHBIX BMECTE C OBICTPbIM pPa3BUTHEM TEXHOJOTHH AJs
MPOTHO3UPOBAHMS U aHaIHM3a OyIyImMX TeHACHIUH B oOnactu nHpopmanuu. st oOHapykeHus
3HaHUIl B 0a3ax JAaHHBIX HEOOXOJIUMBI METOJOJOTMH W HPUEMBI, MPUMEHSIEMbIE B Pa3IMYHBIX
MH(OPMALIMOHHBIX cHCTeMaX. TEeXHOJIOIHs, KOTOpas H3BJIEKAeT IMOJE3HYI0 HHQOpMAIUIo A
OoOHapy>KeHHsl 3HAaHHWM, Ha3bIBAeTCsd MHTEIJICKTYalIbHbIM aHAJIM30M JaHHBIX. [losiBieHue
MH(OPMALIMOHHBIX TEXHOJIOTUN B Pa3IMYHBIX Ccepax 4eIOBEUECKOMN KU3HU MPUBEIIO K OOJIBIIUM
o0beMaM XpaHEHHUS JaHHBIX B pa3IM4yHbIX (opMmMaTax, TaKUX KakK 3alHcH, JIOKYMEHTHI,
n300paXkeHusi, 3ByKO3aiCH, BU/I€0, HAYUYHbIE JIaHHbIE U MHOXECTBO HOBBIX ()OPMATOB JIaHHBIX.
JlaHHble, COOpaHHBIE M3 pPA3IUYHBIX NPWIOKEHUH, TpeOyroT HaAJIeXallero MeXaHu3Ma
W3BJICYEHUS] 3HAaHUN/MHGOPMaUKMK U3 OONBIIMX XPAHWJIMIL JUIS JIYYIIEro MPUHATUS pELICHUM.
OOHnapyxxenue 3HaHuil B 0Oazax pgaHHbIXx (KDD), wacto Ha3piBaeMoe HHTEIEKTYaJIbHBIM
aHAJIM30M JaHHBIX, HAIpPaBI€HO Ha OOHAapy)KEHUE IIOJIe3HONM HHpOpMalMK U3 OONbIINX
KOJIJIEKIMH JaHHBIX. OCHOBHBIE ()YHKIIMH MHTEIJIEKTYAIbHOTO aHAIM3a JTAaHHBIX 3aKII0YAI0TCS B
MIPUMEHEHUH Pa3JIMYHBIX METOJO0B M aJrOpPUTMOB JJIsi OOHApPY>KEHUS U HU3BJIEUEHHUs MIaOJIOHOB
XpaHUMBIX JaHHBIX. B rocieqHue roapl NpuiioXeHUs A UHTEIUIEKTYaJIbHOTO aHaIu3a JaHHbIX U
oOHapyXeHHsl 3HaHHM MOMy4WIu OOJIbIIOE BHUMAHHE H3-32 MX BAXKHOCTH JUISl TIPUHATHS
pelIeHNli, U OHM CTaJi Ba)XHBIM KOMIIOHEHTOM B pa3IMYHbIX OpraHu3anusax. Takxke H3-3a
BaYKHOCTHU W3BJICUEHUS 3HAHUI/MH(GOpMauu U3 GOJBIINX XPaHWIHIL JaHHBIX TeHepalus TaHHBIX
cTaja OYeHb BAXHOM M TapaHTHMPOBAHHOW OO0NACTHIO WH)KEHEPUHU, MPSMO WM KOCBEHHO
BIIUSIONIEH Ha YKU3Hb YeIOBEKa B pa3IMYHbIX oOsacTsax. O0JacTh MHTEIUIEKTyaJIbHOTO aHalIHM3a
JAHHBIX TpOIBETaj]a U BHEAPSIACh B HOBBIE OOJIACTH YEJIIOBEUECKOW >KU3HU C Pa3IMYHBIMU
MHTErpalusiMU U JTOCTHXKEHUSIMU B OOJIACTU CTaTHCTUKH, 0a3 JaHHBIX, MAIIMHHOTO OOy4YeHUs,
peopraHu3aimy madIoHOB, UCKYCCTBEHHOTO MHTEIJIEKTa U BHIYMCIUTEIBHBIX BO3MOXKHOCTEH U T.
1. Paznmuunbie 001acTH TPUMEHEHHUSI HHTEIICKTyIbHOTO aHaimm3a JaHHbIX: Hayku o sxusau (LS),
ylpaBjieHHEe B3aMMOOTHOUIeHUAMU c kiaueHtamMu (CRM), BeOG-mpuiioxeHus, MpOU3BOJACTBO,

KOHKYpEHTHas pa3Benka, pO3HUYHAs TOPTOBIIst/ PUHAHCH/OaHKOBCKOE 7EN0,
KOMITHIOTEPBI/CETH/0€30T1aCHOCTb, MOHUTOPHHT/HAOI0ICHUE, MOJIePIKKa 00yueHus,
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MOJICJIMPOBAHUE KJIMMaTa, acTPOHOMHS, IMOBEACHUYECKas SKOJOrusS M T. A. [loytm Bce oOyiactu
YEJIOBEYECKON  JKM3HH CTadd  HMHTEHCHBHO  HCIIONB30BaTh  JAHHBIE, YTO  CHENANIO
WHTCIUICKTYyaIbHBI aHaJIM3 JaHHBIX Ba)XKHBIM KoMmoHeHToM. ClieoBaTelbHO, B 3TOH CTaThe
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ASSESSMENT AND MANAGEMENT OF FISCAL RISKS

Hasan Hasanov
Ganja State University, Faculty of Economics, PhD student, E-mail: hasanov.hasan020@gmail.com

ABSTRACT

It is undeniable fact that, fiscal policy plays a vital role in governments’ economic policies. It
enables government to determine budget revenue and expenditures, to customize spending and to
allocate resources in an effective way. However, it was underestimated by countries initially, it
has to be emphasized that fiscal policy gained popularity after 2009 crisis and governments
started to look through their fiscal policies. Because it affected detrimentally almost to all
countries’ financial systems and more of them collapsed. Therefore, governments perceived that
fiscal policy is much more important in order to shape elaborated and robust financial systems.

It has to be mentioned that, during implementation of fiscal policy, there are some fiscal risks
which have to taken into consideration. Fiscal risks should be detected as early as possible and has
to be managed. Researches reveal that, fiscal risks can be various in terms of their nature and
sources of these risks can be different as well. Fiscal risks can be as macroeconomic shocks which
leads a sharp decline in nominal GDP. However fiscal risks sourcing from financial sector is less
frequent, it can be much detrimental for country’s financial system. Moreover, there are also
several fiscal risks such as legal cases, subnational governments, natural disasters, public private
partnerships and etc. These risks are infrequent in comparison with first and second source of
risks, but these risks also influence a GDP of countries directly and detrimentally. Comprehensive
analysis and management of these risks can enable governments to establish a robust and effective
fiscal policy and reach macroeconomic stability.

According to latest researches, it has been revealed that few countries has developed a toolkit in
order to manage fiscal risks. However, countries have to pay enough attention to determine fiscal
risks in order to eliminate potential financial shocks and ensure fiscal and economic stability.
They have to establish an elaborated toolkits in order to manage fiscal risks. More precisely,
during assessment of fiscal risks, source, nature, size and timing of these risks have to be taken
into account and fiscal policymakers need solid understanding of these factors. In addition,
policymakers should take fiscal risks into consideration before establishing a new fiscal policy.
Internal and external factors have to be taken into account as well. Because both factors are
changing rapidly and especially financial systems are influenced much faster from these changes.
Furthermore, countries need to conduct a more comprehensive assessment of the potential risks
and shocks to government finances and it can be conducted as a form of fiscal stress test.
Implementation of this stress test contribute to governments to foresee the potential shocks of
fiscal risks and mitigate or eliminate of potential implications of these shocks to government
solvency and liquidity. Countries have to pay enough attention to set a probabilistic toolkit
combined with mentioned fiscal stress test to forecast and eliminate potential fiscal risks.

Finally, it has to be mentioned that, countries utilize a wide range of tools and instruments in
order to manage fiscal risks. These are direct controls, regulations and incentives, risk transfer and
insurance mechanisms, provisioning. Depending of source and nature of the risks these
instruments can be utilized in order to mitigate the measure of fiscal risks or completely eliminate
them. Governments should concentrate on this issue and perceive the importance of these risks for
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being able to manage them. Moreover, it is recommended by financial institutions to governments

to educate and train responsible staff about assessing and managing of fiscal risks.
Keywords: fiscal policy, fiscal risks, stress test, solvency, macroeconomic stability

FISKAL RiISKLORIN QiYMOTLONDIRILMOSI VO iDARD OLUNMASI

Hason Hasonov
Gonco Dévlot Universiteti, Iqtisadiyyat fakiiltesi, Doktorant, E-mail: hasanov.hasan020@gmail.com

XULASO

Magqalads ilk novbado fiksal siyasotin Olkalor iigiin zoruriliyi qeyd edilmis, 2009-cu il Dinya
Iqtisadi Bohranindan sonra fiskal siyasatin ohomiyyatinin 6lkolor torofindon daha dorinden
monimsanilmasinin sobablori gostorilmisdir. Fiskal siyasotin hazirlanmasi vo totbiq edilmosi
zaman fiskal risklorin ortaya ¢ixdigini gostoron aragsdirmalar iizorindo ¢aligsmalar aparilmis vo bu
risklorin yaranma moanbalori vo tobioti haqqinda genis molumat verilmisdir. Arasdirmalar zamani
xiisusilo yeni formalasan iqtisadiyyatlar1 vo inkisaf etmokds olan 6lkslorin bu masoloys kifayot
godor ciddi yanagmadigi vo lazimi todbirlorin goriillmadiyi miioyyon olunmusdur. Homginin
aragdirma zamani Olkolorin fiskal dayanigliligmin kifayot gqodor saglam olmadigi vo xarici
proeseslordon haddindon artiq asili oldugu miioyyon olunmusdur. Arasdirma aparilan zaman bir
¢ox monbolors istinad edilmisdir. Xiisusilo Diinya Banki vo Beynolxalq Maliyys Fondunun bu
sahodo apardigi todqiqatlar incolnmis vo 6lkalorin bu risklori aradan qaldirmasi vo idars etmasi
haqqinda tovsiyyalor verilmisdir.

Acar sozlar: fiskal siyasot, fiskal risklor, stres test, 6domo qabiliyyati, makroiqtisadi sabitlik.

Giris

Holo 1990-c1 illords az sayda olkos dovlat galirlori vo xarclari tiglin uzunmiiddotli fiskal prognozlar
verirdi. Bu giin oksar inkisaf etmis 6lka bu ciir prognozlar verir — bir negasi illik biidco prosesinin
bir hissasi kimi, lakin daha ¢ox ayri-ayriliqda, bazon dorc olunan tohlil kimi. Bu inkisafin osas
sabablarindon biri, bir ¢ox 6lkalarin qocalan ohalinin galacakds dovlat xarclarini artiracagini vo
onlarin fiskal mdvqelorini dayanigsiz hala gatiracayini qobul etmosidir. Daimi fiskal kesirlor
yiiksak borc saviyyalari ilo birlagorak bir ¢ox dlkalori vergitutma saviyyelorini artirmaga yaxud
dovlat xidmatlorini vo ya sosial proqramlarint azaltmaga moacbur eds bilor. Buna gore do, qeyd
etmok lazimdir ki, saglam dovlot maliyyosi fiskal siyasotin qisamiiddotli dévrde iqtisadi
foaliyystin sabitlogsmasine kdmak etmok vo uzun miiddat orzinds iqtisadi artimi tagviq etmak iiglin
cox vacibdir. Bu o demokdir ki, dovlat sektorunun balans hesabatlarinda siyasstgilors moacmu
toloba qisa miiddotli dostok vermak, zoruri hallarda ictimai infrastrukturu genislondirmok vo ya
ortaya ¢ixa bilocok digor fiskal prioritetlorin genis spektrino cavab vermok imkani vermok {i¢iin
kifayot godor yer olmalidir. Bununla belo, son onillik dovlst sektorunun balans hesabatlarina
tosirlorin hokumotlorin yaxsi fiskal siyasot hoyata kegirmok gabiliyyatini neco zoiflods bilocoyini
vurgulamaga xidmot etmisdir. Qlobal maliyye boéhranindan sonra maliyys sektorunun xilasetma
todbirlori, bas veron bdyiik tonozziiliin fiskal tosiri vo omtoo giymatlorindoki tonozziil, dovlot
borclariin nisbatlorini tarixi yiiksok haddo saxladi. Bunlar bir ¢ox hokumotlori makroiqtisadi
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soklara cavab vermok vo ya uzunmiiddoatli artimi artira bilocok siyasatlor gobul etmok imkanini
zoiflotdi. Qeyd etmok lazimdir ki, fiskal risklorin daha yaxs1 idare edilmasi dovlet maliyyasini
mohkomlondirmok {igiin oldugca vacib bir alotdir. Son illorin tocriibasi bu risklorin 6l¢iisiinii,
xarakterini vo onlarin noticolorini daha yaxsi basa diismoyin zoruriliyini {izo ¢ixardi. Fiskal
risklordon vaxtinda xobordar olmaq, hokumatlora bunlari daha diqqgoatli sokildo biidcologdirmok
ticlin siyasatlor qurmaga vo miivafiq hallarda onlarin soklara moruz qalmalarini mohdudlasdirmaq
iiclin addimlar atmaga imkan verir. Fiskal risklorin daha yaxsi basa diistilmasi, daha ¢ox soffafliq
vo effektiv risklorin idara edilmasi tacriibalori do etibarliligi vo bazar inamimi méhkomlondirir.
Xiisusi olaraq vurgulamaq lazimdir ki, siyasotgilor fiskal hodoflori formalasdirarkon fiskal risklori
do nozoro almalidirlar. Bir ¢ox Olkolor dovlot borcunun yuxari hoddini orta miiddatli fiskal
corgivolorinin bir hissasi kimi daxil edirlor. Dovlst borcunun bu hadlordon asagi saxlanmasina
uygun olub-olmadigini qiymatlondirmok tigiin fiskal risklorin Slgiisiinii vo reallasacagi toqdirdo
onlarin dévlat borcunun nisbatlarine potensial tosirini basa diismok vacibdir.

Moaqsad

Bir ¢ox aparilan aragdirma vo todqiqatlar gostorir ki, fiskal risklorin idareetmo voziyyati fiskal
riskin mahiyyatindon asilidir. Yoni, mévcud fiskal riskin azaldilmasi vo effektiv .okildo idaro
olunmasi ii¢lin ilk névbado onun mahiyati basa diisiilmalidir. Mahiyyot etibarilo bu ciir fiskal
risklor endogen vo ekzogen riskloro boliiniir ki, endogen risklor hokumotin foaliyyatlori
naticasindo yaranan vo ya hadisonin bas vermo ehtimalina h6kumatin horakatlori ilo tasir eds bilon
risklordir. Miivafiq olaraq, bunlar dovlat sektorunun foaliyyatine nozarat vasitasilo on asan sokildo
azaldila bilor. Masalon, kredit zomanotlorindon yaranan risk, dovlet qurumlarina onlarin
verilmosini qadagan etmoklo azaldila vo ya aradan qaldirila bilor (Serbiyada yerli hokumatlords
oldugu kimi), baxmayaraq ki, bu riskin azaldilmasi texnikasinin faydalar1 onlarin ilkin siyasatlori
ilo miiqayisade 6l¢iilmalidir. Ekzogen risklor iso, hokumatin nozarotindon konar horakatlor vo ya
hadisolor naticosinds yaranan risklordir. Masalon, tabii falakatlorin bas vermo ehtimalin1 azaltmaq
ticlin hokumaot siyasatinin edo bilocoyi ¢ox az sey var, ona goro do sigorta kimi ylingiillogdirici
vasitolordon istifado daha uygun strategiyadir. Bundan basqa fiskal risklor mahiyyat etibarilo
davamli vo diskret olaraq 2 yero bollinlir. Davamli risklor naticolorin prognozlardan forqli
olmasina sabab olan miintozom hadisslordir. Bunlar asanliqla imumi fiskal parametrlora daxil
edilo bilor (masalon, Cilido omtas qiymatlari {igiin fiskal prognozlar {i¢iin miihafizokar forziyyaloer
gobul etmoklo) vo ya dovlatin sorti fiskal gaydalarini toyin etmoklo (qlobal maliyys bohranindan
sagalma zamani Avstraliyada oldugu kimi). Diskret fiskal risklor qeyri-miintozom sokildo bas
veran vo hotta holo bas vermomis risklordir (masalon, iglim dayisikliyinin sabab oldugu
dasqinlar). Bu diskret risklor iiclin on effektiv idaroetmo strategiyas: onlarin asagidaki olub-
olmamasindan asili olacaq.

Ehtimal dedikdo, bu, yaxin golocokds reallasacaq olanlardir. Bu halda riskin gdzlonilon doyeri
biidcads vo ya orta miiddatli prognozda nozords tutulmalidir. Miimkiin dedikds iso, bu riskin no
vaxtsa bas vermo ehtimali var, lakin yaxin miiddotds reallasma ehtimali azdir. Bu ciir risklor
sigorta mexanizmlori (mosolon, Tiirkiyodo zolzolodon tokrar sigorta), risklorin birlogdirilmasi
(Diinya Bankimin Karib Risk Sigortast Mexanizmi kimi) vo ya bufer fondlarinin toplanmasi
(masolon, porakondo banklar iigiin depozit sigortas1 fondlar1) vasitosilo daha yaxsi idaro oluna
bilor. Uzaq fiskal risk dedikds isa, bu, potensial shamiyyatlidir, lakin miioyyan bir miiddet arzinds
prognozlasdirmaq ¢otindir. Bu ciir risklora sistemli maliyyos bohranlar1 vo ya miiharibolor daxil ola
bilor va sigortalanmasi ¢ox vaxt ¢atin vo ya qeyri-miimkiindiir. Bu ciir risklor, agor onlarin qarsisi
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almaq miimkiindiirss, sokun O6hdosindon golmok ii¢iin kifayot qodor maliyys imkanlar1 tolob
olunur.

Holli yollar

Fiskal risklorin monbalorinin vo tobiotinin empirik tohlili anonovi forziyyeslori siibho altina alir.
Beynolxalqg Maliyyo Fondunun apardigi aragdirmaya goro fiskal risklorin yaranma monbolori
asagidakilar hesab olunur:

Nominal UDM artimimin kaskin azalmasi soklinde makroiqtisadi soklar nisboton tez-tez bas verir
va dovlat borcuna boyiik tasir gostarir. Dévlot maliyyasi adaton har 12 ilds bir dofs makroiqtisadi
soka moruz qalir vo orta maliyys xorclori UDM-in toxminon 9 faizina boraberdir. Dlava olaraq
geyd etmok lazimdir ki, maliyys sektoru makroiqtisadi soklardan daha az rast golinon olsa da,
dovlst maliyyasi {igiin daha ciddi tohliiko monbayidir. Problemli maliyys institutlarinin hokumat
torofindon xilas edilmosi orta hesabla hor 24 ildo bir dofo bas verir vo orta hesabla UDM-in
toxminon 10 faizini toskil edir. Hiiquqi islor toocciiblii doracoads bdyiik, lakin nisbaton nadir fiskal
risk monbayidir, hékumot kompensasiyasi toloblori orta hesabla UDM-in 8 faizini vo on ekstremal
hallarda UDM-in 15 faizini toskil edir.

Dovlat miiassisalori fiskal risklorin potensial shomiyyastli va iimumi monbayidir, problemli dovlot
miiossisolorinin hokumot tarafinden xilas edilmosi orta hesabla UDM-in 3 faizini vo on ekstremal
hallarda UDM-in 15 faizini toskil edir. Ozal qeyri-maliyys sirkatlori korporativ xilasetmalor vo ya
orta hesabla UDM-in toxminon 1.5 faizini vo ekstremal hallarda UDM-in 4.5 faizini toskil edon
borc ohdoliklorinin gobulu ilo tovazdkar vo nadir hallarda fiskal risk menbayidir. Submilli
hokumatlor do oshamiyyatli, lakin daha az rast golinon fiskal risk monbayidir, problemli regional
vo yerli hokumotlorin xilas edilmosi orta hesabla UDM-in 4 faizini, ekstremal voziyyotds iso
UDM-in 12 faizini toskil edir.

Tobii folakatlor orta hesabla UDM-in 1.5 faizino vo ekstremal dlkolordo UDM-in 6 faizino basa
golon fiskal risklorin nisboton tez rast golinon monboyidir. Dovlot 6zal torofdasliglart nadir
hallarda fiskal risk monbayi hesab olunur vo qeyd etmo lazimdir ki, hokumatin 6zal torofdasliq
layiholorini xilas etmasi orta hesabla UDM-in 1 faizini vo ekstremal &lkolordo UDM-in 2 faizini
toskil edir.

Bu tip fiskal risklor, biitiin galir qruplarinda olan 6lkalar ticiin tohliika monbayi olmaqda davam
edir. Iqtisadi artim borpa olunmasina baxmayaraq, bu proses long olaraq galir. Bir ¢cox &lkalordo
xarc tazyiqlar olduqca yiiksokdir va galirlorin artirilmasi perspektivlori ilo bagli shomiyyatli qeyri-
miioyyanliklor var. Ustalik, bir cox dlkado dévlat borcunun soviyyesi tarixi on yiiksok hodds, faiz
doaracalari isa tarixi oan asagi hadds catmagla, soklara garsi hossasliq da artir. Ohomiyyatli sorti
6hdoliklorin, xiisuson do maliyyo sektorundaki 6hdoliklorin artiq reallagmasina baxmayaraq, bu
sahads zaifliklor shamiyyatli olaraq qalir.

Xiisusi olaraq geyd olunmalidir ki, Diinya Banki inkisaf etmokdo olan vo formalasan
iqtisadiyyatlarin fiskal risklerinin qiymaotlondirilmasi vo idare edilmasi iizro potensialin
artirtlmasini tomin etmoak ii¢lin resurslar toplusunu hazirlayib. Bu resurslardan birincisi Fiskal
Risklorin Qiymatlondirilmasi (FRQ) gargivasi hesab olunur.

FRQ, olkenin moruz qaldigi fiskal risklori miioyyan etmok vo qiymotlondirmak {igiin bir
corgivadir. Bu, birbasa vo sorti Ohdoliklori miioyyon etmok vo onlari fiskal risk matrisinoe
uygunlasdirmagq ii¢iin diaqnostika vasitosidir. Bu ciir xoritolosdirmo 6lkolors boyiik monzorani alo
kegirmaya vo onlarin fiskal riskloro moruz qalmasi barads genis anlayisi inkisaf etdirmayo kdmok
edir. FRQ ¢orgivasi, ehtimal vo tosir nozora alinmaqla, miimkiin olduqda komiyyat vo keyfiyyot
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giymatlondirmasi ilo risklorin prioritetlogdirilmasine kdmok edir. Nohayot, FRQ-nin naticalori
xiisusi addimlar atmaga (masalon, idaraetma todbirlori, hokumat siyasatlori arasinda koordinasiya)
vo fiskal risklori izlomok vo azaltmaq liglin strategiyalar hazirlamaq {i¢iin fordilosdirilmis islahat
foaliyyatlorino imkan verir. Bu strategiyalara asaslanaraq, 6lkalor tosiro moruz qalmanin birbasa,
sorti, aciq vo gizli xarakterini nozoro alan miixtolif siyasot todbirlori hazirlaya bilor (dovlot
miiossisalorindon dolayr sorti ohdolikloro moruz qalmamaq ovozino onlara tominat verilib-
verilmomaosi).

Diinya Banki torafindon islonib hazirlanmis bir diger gostorici iso Fiskal Risk Matrisi (FRM)
hesab olunur. Fiskal risklor biidconin tortibi zamami gozlonilon fiskal naticolordon
konarlasmalardir. Bu sapma hokumotin maliyyosino ohomiyyetli tosir yarada bilor vo
hokumatlorin iqtisadi faaliyyati sabitlosdirmak vo uzunmiiddotli artimi dostoklomoak {iciin fiskal
siyasotdon istifado etmok imkanlarini zoiflodo bilor. Fiskal riskin monbaslari aciq vo ya gizli,
birbasa vo ya sorti ola bilor. A¢iq 6hdoliklor hokumat garsisinda hiiquqi 6hdslik yaradir. Digor
torofdon, gizli 6hdoliklor hokumatin davranisi ilo bagli gézlontilors asaslanir (masslon, miiavinatin
uzadilmas ils bagh secki vadlori). Hokumatin geyri-miioyyan 6hdsliklor gétiirmok iiclin heg bir
hiiquqi 6hdsliyi olmasa da, bunun iiglin giiclii menovi vo ya siyasi tokan ola bilor. Birbasa
ohdolikloar istonilon halda yaranan prognozlasdirila bilon 6hdsliklordir, sorti 6hdoliklor iso diskret,
lakin geyri-miioyyon hadiso noticosinds yaranan Shdoliklordir. Sorti 6hdaliklordon yaranan fiskal
risklor iiglin stilizo edilmis risk idaroetmo c¢orgivasi iqtisadi siyasstin miioyyon edilmosi ilo
baslayir. Hokumot kond yerlorinin elektriklogdirilmasi kimi siyasoti formalasdirir vo mogsadino
catmaq tclin elektrik enerjisi xidmatlorino dovlst zomanotlori kimi sorti 6hdoliklori 6z {izerino
gotiirmayo qgorar vera bilor. Sorti 6hdolik risklorinin idars edilmasi ganunvericilik bazas1 vo
institusional qurulus da daxil olmaqla saglam idarsetmo mexanizmlorine daxil edilmalidir.

Fiskal risklorin mahiyystinin miioyyan edilmasi 6lkalorin bu risklori idaro edilmasi vo aradan
qaldirilmast iigiin alotlor hazirlamag iiciin osas hesab olunur. Olkolor fiskal risklori idaro etmok
ticilin bir sira alotlordon istifads edirlor. Boazi 6lkalor birbasa idarsedicilor vo hadlor kimi miiayyan
olunmug alatlordon istifado edirlor. Bunlar adoton hokumatlorin miioyyon bir riske imumi maruz
galmasini mohdudlasdirmagq ti¢ilin istifado olunur vo risklorin dovlst sektoru {i¢iin endogen oldugu
yerlordo on tosirli olur. Olkalorin toxminan 60 faizi zomanatloro mohdudiyyatlor qoyur vo onlarmn
verilmasino nozarot edir. Dordds {licli submilli hokumatlorin 6hdsliklorini mohdudlagdirir vo ya
onlardan miioyyan fiskal qaydalara riayot etmayi tolob edir, baxmayaraq ki, bu 6lkslorin yalniz
yaris1 bu gaydalar1 yerino yetirilmodikdo sanksiyalar vo ya icra mexanizmlori ilo dostokloyir.
Olkolorin toxminon 40 faizi minimum kredit standartlarmi totbiq etmoklo bank kreditlosmosine
nozarat edir. Olkolorin toxminon iigdo biri agiq-askar oShdoliklori dovlot miiossisolorine
mohdudlasdirir, halbuki 6lkolorin yalniz 10 faizi miistorok miiossisolordon sorti 6hdoaliklori
mohdudlagdirir. Bundan olave, bir sira dlkelor qaydalar, tosviglor vo digor dolay:r todbirler
vasitosilo fiskal risklorin idars olunmasii effektiv hesab edirlor. Bu alstlor iizlosdiyi risk
noviindon asili olaraq doyisir va riskloro 6zal torofdaslarin davraniglarindan tasirlondiyi yerlordo
daha ¢ox istifado olunur. Olkolorin toxminon dérdds {i¢li maliyya sektorunun risklorini
tonzimloyir (masalon, sistem ohomiyyatli banklar {iciin leverec amsallar1 va kapitalin adekvatligi
iizro yiiksok toloblor totbiq etmokls). Olkalorin iigdo ikisi ddvlot miiossisolorinin idare heyatino
performans hadoflori qoyur vo eyni nisbotdo miistorok miiossisolor iiglin pulun doyorinin
giymatlondirilmosini tolob edir. ©Omtoo ixrac edon Olkolorin 60 faizi vergi bazasini saxolondiro
bilmisdir. Bununla belo, 6lkolorin yalniz toxminon 15 faizi dovlet kredit zomanotlorinin
benefisiarlarindan risklo bagli 6donislor alir. Bazi 6lkalor iso riskin 6tiirtilmosi, boliisdiiriilmasi vo
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vo sigortas mexanizmlorini totbiq etmoklo fiskal risklora gars1 miibarizo aparir. Bunlar potensial
olaraq bazarin dorinliyi, institusional imkanlar vo siyasi iqtisadi sobablora gdro digor risklorin
azaldilmasi alotlorino nisboton daha az istifado olunur. Masalon, dlkalorin yalniz dérdde biri 6z
kredit zomanati portfelini tokrar sigortalayir vo ya sekuritlogdirir, baxmayaraq ki, demak olar ki,
60 faiz benefisiarlardan girov qoymagi tolob edir. Omtos ixrac edon Olkolorin toxminon 5 faizi
omtaa qiymat riskini mahdudlagdirir. Toxminon 20 faiz 6z maliyys institutlarina riisum totbiq edir
(ac1q vo ya gizli zomanaotlor iigiin effektiv 6donis alir), dlkolorin toxminon tigdo ikisi iso tobii
folakatlorin tosirlorindon ictimai aktivlori sigortalayir. Bir ¢ox dlkalor fiskal risklora qars1 tominat
adlanan alotdon istifado etmoyo mogsodouygun hesab edirlor. Bir ¢ox oOlkolor ya birbasa
gozlonilon xarclori xorclomak, xiisusi risklor {i¢iin gdzlonilmoaz hallar yaratmaq vo ya maliyyo
aktivlorini konara qoymagqla fiskal risklori tomin edir. Masolon, biitliin 6lkslorin yaridan ¢oxu
maliyya béhrani risklorinden qorunmagq iigiin aciq depozit sigortasi fondlar1 yaratmisdir. Olkolorin

toxminon yarisi biidcods dovlst miiossisolorinin xorclori kvazifiskal foaliyyatini aragdirmis, yarisi
19 tobii falakatlor liglin vasait ayirmigdir.

Notica

Aparilan arasdirmalar gostorir ki, fiskal risklorin qarsisinin alinmasi ii¢lin bir sira tadbirlor hoyata
kecirilo bilor. Diinya Banki borcla bagl sorti 6hdoliklordon yaranan fiskal risklorin halli iigiin
institutlarin giiclondirilmosi, potensialin yaradilmasi vo daxili omosliyyatlarin idars edilmasini vo
bunun hoar bir 6lkonin sortlorine uygunlasdirilmasini effektiv hesab edir. Bu alotlor idaraetmaoni,
siyasot koordinasiyasin1 vo daxili omoliyyatlarin potensiali vo idarosetmasini noazorde tutur.
Idaroetmo dedikdo, timumi fiskal risklor vo &lkoyo xas risklorlo bagli dovlet fiskal risk
menecerlorinin amoliyyatlarini formalagdiran hiiquqi baza, institusional todbirlar, risklorin idars
edilmosi alatlori, hesabatliliq vo soffafliq mexanizmlorina diqqost yetirilir. Siyasat koordinasiyasi
dedikdo fiskal risklorin idare edilmasi ilo digor miivafiq siyasatlor, o climlodon pul siyasati, biidco
planlagdirma proseslori, borc vo pul vosaitlorinin idars edilmasi, dovlot investisiya siyasoti, orazi
planlar1 vo s. arasinda somaroli koordinasiya mexanizmlorinin yaradilmasi nozords tutulur. Daxili
omoliyyatlarin potensiali vo idaro edilmosino iso toskilati strukturlarin tohlili, kadrlarin iso
gotilirtilmosi vo tolimi liglin strategiyalarin islonib hazirlanmasi, portfel soviyyasi vo fordi fiskal
risklorin  idars edilmosi foaliyyatlori {i¢lin informasiya texnologiyalar1 sistemlarinin
qiymatlondirilmasi daxildir. ©lava olaraq qeyd olunmalidir ki, Fiskal risklorin miioyyon edilorok
effektiv sokildo idaro oluna bilmoyi iiclin fiskal risklorin idars edilmesi strategiyasinin
hazirlanmas1 labliddiir. Fiskal risklorin idaro edilmesi strategiyasi azaldilma vo monitoring
alatlorinin hazirlanmasi ticiin fiskal risklorin idars edilmasi strategiyalarinin formalagdirilmasini
ohato edir vo oOlkonin makroiqtisadi ¢orgivosino vo miixtalif inkisaf siyasotlorino tabedir. O
climlodon miioyyon edilmis fiskal risklorin na deracads 6lke maliyya sistemi va iqtisadiyyati tliglin
ohomiyyot kosb etdiyinin miioyyon edilmosi Tgiin fiskal risklorin qiymotlondirilmasi
metodologiyalart hazirlanmalidir. Bu metodologiyalar strategiyalarin iglonib hazirlanmasini
dostoklomok ticlin xiisusi fiskal risklori miioyyon etmok, 6lgmok vo idars etmok ii¢lin modellorin
islonib hazirlanmasina diqqot yetirir. Kredit riskinin qiymsatlondirilmasi modellori dovlot
miiassisalarinin, submilli hokumatlorin vo geyri-maliyys 6zal sektor qurumlarinin zomanatli vo
tominatsiz borclarina, habelo dovlot-6zal torsfdasliglara verilmis zomanstlore moruz qalmasini
giymotlondirmoayo imkan yaradir.
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PE3IOME

[Ipexxne Bcero, B cTaTbe YIIOMUHAETCS O HEOOXOAMMOCTH (DHMCKATBbHOM MOJIUTHKHU Ui CTpaH, a
Tak)Ke TMOKa3aHbl MPUYUHBI Ooliee TIIyOOKOro MOHUMAHHs BaXHOCTH (DHUCKATBHOM MOJUTHKHU
CTpaHaMH II0CJIE MHPOBOrO 3KOHOMHYeckoro kpusuca 2009 roma. B xome moAroTtoBku u
peau3anyuy HaJIoroBO-OKETHOU MOJUTUKUA OBLIN MPOBEACHBI HCCIEI0BaHNUS, TTOKA3bIBAIOIIHE
BO3HUKHOBEHHE (PHCKaIbHBIX PHUCKOB, W JaHa oOmupHas uHdoOpmaims 00 HCTOYHHKAX H
XapakTepe JTHUX PHCKOB. B Xoje wuccriemoBaHus ObLIO YCTaHOBIEHO, YTO OCOOCHHO HOBBIE
SKOHOMMKH M Pa3BUBAIOIIMECS CTPAHBI HE MOAXOAST K 3TOMY BOIIPOCY JIOCTATOYHO CEPhE3HO U HE
NpCAIPUHUMAIOTCA HCOGXOIII/IMBIG MCDPBHI. Taxxke B X04€ HUCCICOA0OBAHUA 651.]]0 YCTAHOBJICHO, YTO
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¢buckanpHas CTaOWJIBHOCTh CTPAH HEAOCTATOYHO 370pPOBAa W YPE3MEPHO 3aBUCUT OT BHEHIHHUX
npoieccoB. B xozxe nccnenoBanust 6610 TPOIMTHPOBAHO MHOKECTBO HCTOYHHMKOB. B wacTHOCTH,
ObuUIM  [pPOAHANU3UPOBAHbl  HMCCIENOBaHMSA, MpOBeAeHHble  BcemMupHblM  OaHKOM U
MexIyHapOAHBIM BaTIOTHBIM (DOHIOM B 3TOHM 007acTH, W JaHBl PEKOMEHJIAIUH Ui CTPaH MO
YCTPAHEHUIO U YIIPABJIICHUIO JaHHBIMH PUCKaMHU.
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STUDY OF THE BIOACTIVE COMPONENTS OF THE ESSENTIAL OIL
FROM COMMON JUNIPER (JUNIPERUS COMMUNIS L.)
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ABSTRACT

One of the main urgent issues of modern science and technology is the search for ecologically
clean, safe and constantly updated sources of physiologically active compounds, proteins,
enzymes and antibiotics. It is known that such sources can be of animal or plant origin. For this,
studying the chemical composition of plants, separating individual compounds from them and
developing modifiers, determining the physico-chemical properties of those substances and
purposefully using these substances are one of the main goals. There are more than 300000 plant
species on Earth. More than 75000 plant species grow in Eurasia. Up to 6000 plant species are
distributed in the Caucasus. The Republic of Azerbaijan has extremely rich and colorful
vegetation. It was determined that "the flora of Azerbaijan includes about 4700 plant species”. For
this reason, the study of plant resources, the analysis of their distribution regularities,
bioecological, phytocenological and ontogenetic characteristics, as well as the study of the
microbiological, mycological, ecological and biotechnological bases of their use in practical
purposes are very important issues, and it can be said that these are a number of scientific fields,
that is one of the priority areas of microbiology. It should be noted that "1547 types of
medicinally important plants from the flora of Azerbaijan, about 800 of which belong to essential
oil plants". Despite the diversity of the country's vegetation, these natural resources are rarely
used. Every year, hundreds of tons of wild essential oil and medicinal plant species are not
supplied and destroyed in ecologically clean conditions. Creation of more effective herbal
medicines is one of the important and urgent issues. Medicinal plant raw materials and herbal
medicinal preparations generally constitute a significant part of medicinal products. The intensive
study of new medicinal plants has led to the enrichment of the nomenclature of medicinal plants
used in scientific medicine. Among the plants included in this nomenclature, conifers are
particularly important. Obtaining essential oil from these plants and studying its physico-chemical
constants and fields of application are important.

The fact that essential oil plants have complex biologically active substances has become the
focus of researchers' attention and has led to conducting large-scale, multi-faceted research works.
The conducted studies show that essential oil plants "excrete bactericidal, fungicidal and
protistocidal substances of phytocidal nature” as a result of their life activities into the
environment during their vegetation. These substances are considered to be the main factor in the
establishment of immune systems naturally formed in plant organisms. At the same time,
phytoncide compounds antagonize microorganisms, including micromycetes. In other words,
essential plants that synthesize substances of a phytocidal nature "have a fungicidal effect, or
create a fungistatic state, preventing the settlement of phytopathological disease-causing
microorganisms, including microscopic fungi, on these plants and their further development”.
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Common juniper (Juniperus communis L.) is an evergreen, dioecious, coniferous shrub from the
cypress family that is widespread in the Western region of Azerbaijan. The dependence of the
composition, amount and growth of various biologically active substances in juniper on natural
climatic conditions was studied. The results of the study of the bioactive components of the
essential oil obtained from the extraction of the juniper plant growing in the western region in
ethyl alcohol and hot water were presented. The composition of essential oils was studied by the
chromatography method. It was determined that the composition of the essential oil obtained from
the alcoholic extract of the green woody part of common juniper is dominated by terpene
compounds: a-pinene 32.90%, camphene 1.00%, p-pinene 10.50%, myrcene 8.62%, A3-carene
1.83%, o- fellandre 1.80%, a-terpinene 1.50%, dipentene 0.10%, 3-fellandre 4.15%, cineole
2.24%, y-terpinene 0.50%, p-cumole 1.28%, terpinolene 1.20%, a-thujone 2.28%. The study of
the dynamics of obtaining essential oil from woody parts of ordinary juniper in different months
of the year showed that its amount varies depending on the season (2.3-3.3% of the mass of dry
raw materials). The essential oil obtained on the basis of the healing properties of the juniper plant
can be used in the preparation of ointments and lotions with various ingredients in medicine and
cosmetology.

Keywords: ethyl alcohol, essential oil, extraction, chromatography, terpene compounds.

ADI ARDICDAN (JUNIPERUS COMMUNIS L.) ALINAN EFiR YAGININ
BIOAKTiV KOMPONENTLORININ TODQIQI
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XULASO

Miiasir elm vo texnikanin asas aktual mosalolorindon biri fizioloji aktiv birlosmalorin, ziilallarin,
ferment vo antibiotiklorin ekoloji tomiz, tohliikasiz vo daima yenilonon monbalorinin axtarilib
tapilmasidir. Malumdur ki, belo manbalor heyvan vo bitki mongali ola bilor. Bunun {igiin bitkilorin
kimyavi torkibinin Oyronilmasi, onlardan individual birlosmolorin ayrilmasi vo modifikatorlarin
islonib hazirlanmasi, hamin maddslarin fiziki-kimyovi xassalorinin toyin edilmasi vo bu maddalor-
don magsadyonlii sokilds istifado edilmasi asas magsadlordon biridir. Yer kiirasinds 300000-don
¢ox bitki novii moveuddur. Avrasiyada iso 75000-don artiq bitki novii bitir. Qafqazda 6000-2 go-
dor bitki novii yayilmisdir. Azorbaycan Respublikasi son doraco zongin vo rongarong bitki ortlyu-
nd malikdir. Mayyon olunmusdur ki, “Azarbaycan florasina 4700-5 yaxin bitki novii” daxildir. Bu
sobabdon do bitki ehtiyatlarinin tadqiq olunmasi, onlarin yayilmasi qanunauygunluqglarinin, bio-
ekoloji, fitosenoloji vo ontogenetik xiisusiyyatlorinin analizi, eloco do onlardan praktiki mogsad-
lords istifadonin mikrobioloji, mikoloji, ekoloji vo biotexnoloji asaslarinin todqiqi olduqca vacib
mosalolordondir vo demak olar ki, bu bir sira elm saholorinin, o climlodon mikrobiologiyanin prio-
ritet istigamotlorindondir. Qeyd etmok lazimdir ki, Azorbaycan florasina daxil olan bitkilordon
“1547 novii derman shomiyyatlidir ki, onlarin da toxminon 800-o yaxini efir yagl bitkilors aid-
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dir’. Olkenin bitki drtilyiiniin rongarongliyino baxmayaraq, bu tobii sorvetlordon ¢ox az istifado
olunur. Hor il yiiz tonlarla yabani efir yagli vo dorman bitki novlori todariik edilmir vo ekoloji
tomiz soraitdo mohv olur. Bitki monsoli daha effektli dorman vasitolorinin yaradilmasi vacib vo
aktual masaloalordondir. Darman bitki xammali va bitki mongali dorman preparatlart imumiyyatlo
dorman vasitolorinin ohomiyyatli hissosini toskil edir. Yeni dorman bitkilorinin intensiv dyronil-
mosi elmi tobabotds istifado olunan dorman bitkilorinin nomenklaturasinin zonginlogsmasine sobab
olmusdur. Bu nomenklaturaya daxil olan bitkilor arasinda iynoyarpaqli bitkilor xiisusi shomiyyat-
lidir. Bu bitkilorden efir yaginin alinmasi va fiziki-kimyavi konstantlarinin vo totbiq sahslorinin
Oyronilmasi miithiim shomiyyato malikdir.

Efir yagh bitkilorin kompleks bioloji aktiv maddslara malik olmasi tadqiqatgilarin digget morke-
zinag ¢evrilmis vo genis miqyasl, miixtalif aspektli todqiqat islorinin aparilmasina sabab olmusdur.
Aparilan todqiqatlar gostorir ki, efir yagh bitkilor 6z vegetasiyasit dovriindo otraf miihito hoyat
foaliyyatlori naticesinds metabolitik mohsullardan olan “fitonsid tobistli bakterisid, fungisid vo
protistosid maddalori ifraz edirlor”. Bu maddoslor bitki orqanizmlorinds tobii yolla amalo golon
immun sistemlorinin barqorar olmasinda asas faktor hesab olunur. Eyni zamanda fitonsid tobiotli
birlosmalor mikroorganizmlorlo, o climlodon mikromisetlorlo antaqonizm toskil edirlor. Basqa
s0zlo desok, fitonsid tobistli maddslar sintez edon efiryagl bitkilor fitopatoloji xostsliklor toroden
mikroorqanizmlarin, o climlodon mikroskopik gobaloklarin “bu bitkilar tizorindo moaskunlagmasi-
na va onlarm sonraki inkisafina mane olaraq ya fungisid tosir gostarir, ya da fungistatik bir voziy-
yot yaradir”.

Adi ardic (Juniperus communis L.) Azarbaycanin Qarb bolgoesindo genis yayilmis sorvkimilor
fosilosindon homisoyasil, ikievli, iynayarpaqli kol bitkisidir. Ardicin torkibinds olan miixtolif
bioloji aktiv maddaslarin torkibinin, miqdarinin vo onun bdyilimasinin tobii iqlim soraitindon asilili-
g1 todqiq olunmusdur. Qarb bolgasinds biton ardic bitkisinin etil spirtinde va isti suda ekstrak-
siyasindan alinan efir yaginin bioaktiv komponentlarinin todqiqginin naticalori toaqdim olunmusdur.
Ucucu efir yaglarinin torkibi xromatoqrafiya metodu ilo dyronilmisdir. Miioyyon edilmisdir ki, adi
ardicin yasil oduncaq hissosinin spirtli ekstraktindan alman efir yaginin torkibinde terpen
birlogmoalari iistiinliik toskil edir: a-pinen 32.90%, kamfen 1.00%, p-pinen 10.50%, mirsen 8.62%,
A3-karen 1.83%, a-fellandre 1.80%, o-terpinen 1.50%, dipenten 0.10%, 3- fellandre 4.15%, sineol
2.24%, y-terpinen 0.50%, p-kumol 1.28%, terpinolen 1.20%, a-thujon 2.28%. Ilin miixtolif ayla-
rinda adi ardicin oduncaq hissolorindon efir yaginin alinmasi dinamikasinin todqiqi gostordi ki,
onun miqgdart moévsiimdon asili olaraq doyisir (imumi quru xammalin kiitlasinin 2.3-3.3%-dir).
Ardic bitkisinin miialicovi xiisusiyyatlori asasinda aldo edilon efir yagindan tobabatde vo kosme-
tologiyada miixtalif torkibli malham va lasyonlarin hazirlanmasinda istifads etmak olar.

Acar sozlar: etil spirti, efir yagi, ekstraksiya, xromatoqrafiya, terpen birlogsmalori

Giris

Hazirda Qarb bdlgoasi Azarbaycan florasinin asas todqiqat vo inkisaf etmis zonalarindan biridir.
Molumdur ki, bitkilorin boyiime sortlori xtisusi fiziki-kimyovi vo bioloji xiisusiyyatloros malik ola
bilmasidir. Azorbaycanin Qorb bolgosinin florast hom miixtoliflik baximindan, hom do bitki
novlorinin sayma goro 6ziinomoxsus xiisusiyyatloro malikdir vo qiymatli mohsullar almaq iigiin
todqiq edilir [1]. Qorb bdlgosinin tobii landsaftinin vo biomiixtolifliyinin tohlili bizo spetsifik
bioloji obyekt olan — adi ardic bitkisinin {izorindo todqiqiat aparmaga imkan verir. Adi ardic
agacinin yarpaq vo budaqglarindan alinan preparatlarin tibbde genis istifade olunmasinin sababi
iynoyarpaglarda efir yaglari vo bioloji aktiv maddolorin xiisusi spektirli farmakoloji tosiro malik
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olmasldir. O meso miihitino miialicovi tosir gdstorir, digor iynoyarpaqglara nisboton daha cox
fitonsidlar buraxir vo atmosferin sath qatinin mikroiqlimini formalasdirir.

Adi ardic homisoyasil kol bitkisidir. Qotaz soklinds iig-ii¢ diiziilmiis tikanl1 yarpaglar1 vo miixtolif
formal1 ¢igoklori olur. Cigoklorinin mayalanma dovriinds ii¢ iist yarpaqciqlar sisir vo sonra bir-
birina birlogorok gilomeyvoyo oxsayan geyri-hoqiqi meyvo amolo gotirir. Bu meyvalor yetisono
gader yasil rongds olurlar. Lakin tam yetison vaxt rongini doyisib gdy-qara rongs boyanirlar.
Meyvaosinin icorisindo 3 adad toxum olur. Ardic iyun ayindan avqust ayma godor ¢icok agir.
Meyvalari iso noyabr-dekabr aylarinda yetisir [2].

Miiolliflor [3] torofindon tobii mesalords bdyliyon adi ardicin kompleks todqiqatlart aparilmisdir.
Agacin biometrik gostoricilori, yas qurulusu, sixligi, bdyiimo qanunlari, novlorin forma
miixtolifliyi vo morfoloji qurulusu haqqinda molumatlar sldo edilmisdir. Ardicin yarpaq vo
budaqlarinin asasin1 asagi molekulyar komponentlarlo zongin olan canli hiiceyralor — ekstraktiv
maddolor toskil edir. Yiiksok fizioloji aktivliys malik olan, torkibinds c¢oxlu sayda miixtalif
birlogsmolor sinifi olan ekstraktiv maddolor: alifatik karbohidrogenlor, spirtlor vo tursular, terpen
birlogsmalori, sterollar, polifenollar, taninlor, polisaxaridler vo s. qoruyucu funksiyalar, fotosintez
prosesinin sabitliyini va plastikliyini, eloca do biitovliikds bitkinin normal hayat foaliyyatini tomin
edir [4].

Moagqsad

Azorbaycanda asason 6 ardic novii bitir: kosgin iyli adi ardic, goxmeyvali ardic, qirmizi ardic,
uzunsov ardic, cirtdan ardic va qazax ardici_[5]. Agiriyli, cox meyvali ardic novlari Azarbaycanin
quraq rayonlarinda — Bozqir yaylada, Qobustanda, Boyiik Qafgazda, Kicik Qafqazda, Somkir,
Oxgu, Hakari ¢aylari hovzolorinds yayilmisdir. Cirtdan ardict vo gazax ardic kollar1 Boyiik vo
Kigik Qafqazin subalp zonasinin dasli-qayali yamaclarinda bitir [6]. Landsaft va geoloji amillarin
tohlili asasinda todqiqatda Qarb bolgasinin (cografi koordinatlar1 41°05" 36" sm. e. 45°21" 58"
s.u.) daglq orazisinds biton adi ardic bitkisini secmisik.

Ekstraksiya olunan maddslorin torkibi vo miqdar1 asason bitkinin ndviindon, yerindon vo boyiimo
soraitindon (temperatur rejimi, yaginti, vegetasiya dovriiniin miiddeti va s.), seleksiya vaxtindan
asihidir.

Tadgiqatin mogsadi Qorb bdlgesinde miixtolif mdvsiimds biton adi ardicin oduncaq hissalerindon
alian efir yagiin miqdarini va kimyavi torkibinin xiisusiyyatlorini 6yronmakdir.

Metodlar

[lkin xammal (Adi ardic) apreldon dekabr ayina qodor hor ayin birinci hoftesinda Qarb bdlgasinin
Daskaoson rayonunun tabii bisenozlarindan yigilmigdir. Ardicin oduncaq hissalorinin se¢ilmasi vo
niimunolords orta hesablanma QOST 21769-84 [7] uygun olaraq aparilmigdir. Tocriibolordon
ovvol xammal laboratoriya xirdalayicisinda 2-3 mm-o qodor ozilmisdir. Ardicin oduncaq
hissalorindon bioloji aktiv komponentlor standart iisullarla [8] etil spirti ilo Soxlet qurgusunda
ekstraksiyasindan va halledicinin sonradan distille edilmasi; suda hall olan — qaynama zamani geri
axin soyuducusunda ekstraksiya vo qurudulmus ekstraktin komiyyat toyini ilo; etanol ilo
ekstraksiya oluna bilon maddolor iso 6-7 saat miiddstindo ekstraksiya olunaraq alinmigdir. Qoatran
bitkinin torkibindon spirt ekstraktlarini 16 saat 4°C-do holl etmoklo ayrilmisdir. Mineral,
ekstraksiya maddolori, suda vo yagda hoall olunan maddoslorin, homginin gotranin miqgdar1 bitkinin
rlitubati nazors alinmagqla hesablanmigdir.
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Umumi olaraq qobul edilmis tursu-golovi sxeminden istifade etmoklo ardicin yasil oduncaq his-
sosinin gatranli maddalorinin qrup torkibi ekstraksiya maddolorindon ayrilmisdir. Agacin yasil his-
sosi holledici istiraki ilo ekstraksiya olundu. Noticodo alinan ekstrakt fraksiyalara ayrilaraq sorbost
tursulara vo neytral maddoloro ayrildi. Neytral maddslor etanolda goalovi hidroliz metodu ilo efir
tursularinin duzlarina vo sabunlasa bilmoyon maddslors sabunlasdirilmisdir. Turs duzlar1 sabun-
lagsmayan maddoslordon ayrildi, tursulasdirildi vo miirokkob efirlori amolo gotiron tursular alindu.
Metil efirlori soklindo ekstraktdaki yag vo gotran tursularinin keyfiyyat torkibi AutoSystem XL
(Perkin Elmer) alova qars1 ionlagdirma detektorulu xromatoqrafinda qaz xromatoqrafiya metodu
ilo toyin edilmisdir. Ardicin yasil oduncaq hissasinin ekstraksiyasindan alinan efir yaginin
xromatografiyadan kegirilmosi ii¢iin uzunlugu 100 m olan nazik kvars kapilyar kolonkada
(diametri 250um x 0,5 um), efir yaginin (0.001mkl) 6lciili niimunasi 250°C temperaturda
buxarlandirilir. Daimi olaraq bu borudan axan dasiyici qazin (helium) tosiri altinda buxar soklindo
olan efir yag1 boru vasitasilo horokot edir. Eyni zamanda kolonkanin temperaturu 3-4 doracoa/dogq.
stiratlo 50°C-don 200°C-9 yiiksalir.

Ardicin yasil hissosindon Ginzburg qurgusunda hidrodistillo iisulu ilo alinan efir yaginin
komiyyatco torkibi toyin edilmisdir.

Tadqiqatin naticalori vo miizakirasi

Molumdur ki, agacin yasil hiiceyralori bildiyimiz maddslarlo yanasi, bioloji aktivliye malik olan
miioyyon miqdarda ekstraktsiya maddolori do (efir yagmmin komponentlori, xlorofillor,
karotenoidlar, bir ¢ox amin tursulari, vitaminlar, fitohormonlar vo s.) sintez edir.

Miixtalif ardic ndvlerinin odunlu yasil hissolorinin ekstraksiya maddslorinin miqdar: vo torkibi
genis diapazonda doyisir. Ekstraksiya iisullarina goroa ekstraktiv maddslor su buxari vo mineral
maddolorls distille edildikds, yagda vo spirtds hall olunan birlogsmalors boliiniir.

Adi ardicin odunlu yasil hissosindon eksperimental olaraq aliman komponentlorin komiyyotco
torkibi toyin edilmisdir. Alinan naticolora osason gqeyd edo bilorik ki, adi ardicin odunlu yasil
hissasindo suda holl olunan maddslorin miqdart 26.0-29.6%, yagda hoall olunan maddslor 8.6-
11.6%, etil spirti ilo ¢ixarilan ekstraksiya maddslorinin miqdari 27.1-33.6%-dir. Sulu ekstraktlarda
torkibi 33.1-123.2 mq/% arsinda doyison askorbin tursusu miioyyon edilmisdir. Qeyd etmok
lazimdir ki, Qarb bolgasinda biton ardic bitkilorinds askorbin tursusunun miqdari eyni bolgado
biton sam agaclarina nisboton 2 dofs azdir, miivafiq olaraq 87.8-210.7 mq/%-dir [9].

Ekstraksiya maddslorinin ayrilmasinin asas metodlarindan biri miixtolif holledicilorlo ekstraksiya-
sidir. Halledicinin se¢ilmasi homiso onun mdévcud olmasi vo miimkiin qodor yiiksok migdarda eks-
traksiya maddssinin ¢ixarilmasina asaslanir. Bu magsadlo adston etanol istifado olunur, ¢ilinki o
xlorofillar, karotenoidlar, vitaminlor, efir yaglari, taninlor va s. kimi ekstraksiya maddslorini yaxsi
cixarir. Ekstraksiya maddolorinin istilik qabiliyyatine gore ardicin yagil hissalori etil spirti ilo 45-
50°C temperaturda infuziya metodu ilo aparilmisdir. Alinan spirtli ekstraktin torkibi qaz xroma-
tografiya metodu ilo toyin edilmisdir. Yaglarda monoterpen, sesquiterpen vo oksigen torkibli
birlogmolor miioyyon edilmisdir. Todqiqatin naticalorine asasen iki miihiim notice ¢ixarmaq olar:
Oyranilon ardicda mévsiimo uygun olaraq efir yaglarinin keyfiyyat analizi eynidir, lakin komiyyat
baximindan shamiyyatli forglor var. Onlar hom mono- vo sesquiterpenoidlorin miqdarina gora,
hom do ayri-ayr1 komponentlora gora forglonirlor. Monoterpenoidlorin migdart 78.90% (a-pinen
32.90%, kamfen 1.00%, p-pinen 10.50%, mirsen 8.62%, A3-karen 1.83%, a-fellandren 1.80%, a-
terpinen 1.50%, dipenten 0.10%, 3-fellandren 4.15%, sineol 2.24%, y-terpinen 0.50%, p-kumol
1.28%, terpinolen 1.20%, a-tujon 2.28%; sesquiterpenlorin vo oksigenli birlosmalorin miqdart:
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21% (X4 0.1%, geranial 1.0%, peral 0.80%, longisiklin 1.12%, siberene 0.82%, disikloeter 0.20%,
bornilatsetat 3.48%, karyofilen 1.41%, longifolen 0.95%, terpinol, 3.80% murolen 0.12%, o-
kadinen 2.20%, y-kadinen 2.00%, xamazulen 2.90%, a-bisabolol 0.10%, a-kurkumene 0.10%).
Ekstrakda olan ayri-ayr1 komponentlorin analizi vo faizlo miqdar1 ISO 4724:2004 vo CTO
18393365-004-2010 sonadins asason hesablanaraq aparilmisdir [10, 12].
Tadqiqatin moagsadlorindon biri do qiymatli bioloji aktiv madds olan va fitonsid xassolora malik
olan ardicin yasil hissalorindon alinan efir yaginin torkibini miioyyan etmok olmusdur. Efir yaglar
— miixtolif lizvi birlogsmolors, osason do terpenoidloro aid olan ugucu aromatik maddoslorin
miirokkob  birlosmosidir. Efir yaglarinin  oksoriyyoti miialicovi xassoloro malik olan
monoterpenoidlordir. Oksigentarkibli birlogsmalor (spirtlor vo fenollar) antiseptik tosir gostarir.
Miihiim komponentlori olan sesquiterpenlor fiksator kimi torkibin sabitliyini qoruyur. Efir yaginin
¢iximina gora onun bitkilarin inkisafinda istirakini, bitkilorin bioloji doyerini nazars alaraq homin
bitkidon efir yagi almaq li¢cliin xammal monboyi kimi istifado etmok olar. Ardic efir yaginin
keyfiyyot vo komiyyat torkibi bir ¢ox otraf miihit amillorindon (havanin riituboti, budaq vo
yarpaglarin isiglandirilmasi, torpagin miinbitliyi), homg¢inin bitki néviinden va yerlosdiyi cografi
yerindon asilidir.
Ardicin efir yaginin ¢iximi vo onun mdvsiim doyiskonliyi bir ¢ox miialliflorin todgigat mdvziisi
olmusdur. Belolikls, N.V.Gerlingina [13] gors Orta Tayqa zonasinda biton adi ardicin efir yaginin
ciximi 4.46-0.81%; Kazak ardicinin iynayarpaqlarinda efir yagi birlogsmolori 2.60%; Sibir
ardicinda 1.80-2.10%; uzuniynoyarpaqlarda 1.02%; Sargentlordo 1.07%-dir. Qeyd edok ki,
D.K.Uvarovskaya goro [14] Uzaq Seorq ardic ndvlerindo aprel-iyun aylarinda efir yaginin
torkibinds azalma, pay1z-qis movsiimiinds is9 efir yaginin y1gilmas1 miisahids olunur.
Apardigimiz todqiqat zamani Azorbaycanin Qarb bolgosindo bdyliyon adi ardicdan alinan efir
yagi1 ac¢iq sar1 rongli, ugucu mayedir, movsiimdon asili olaraq ¢ixim miqdar1 quru xammala goro
2.3-3.3% toskil etmisdir. Movsiimdon asili olaraq alinan efir yagiin ¢ixim nisboti todqiq
edilmisdir.
Adi ardicin yasil oduncaq hissasinds efir yagiin miqdart il boyu dayisir vo 2 maksimum faizo
malikdir: quru xammalin kiitlosino gora yazda — aprelds (3.2%) vo payizda — sentyabrda (3.3%).
May-iyun aylarinda efir yaginin miqdarinda azalma miisahids olunmusdur, bu da tosdiq ki, efir
yaglar bitkinin boytlimoasinds istiraki edir. Yay aylarinda yiiksok giinas istiliyino moruz qaldiqda
bitkinin torkibinds ki, efir yaginin migdarinda da azlma miisahids olunur. Iyuldan sentyabr ayma
godor yagin yigilmast qeyd edildi ki, bu da iynoyarpaqglarda fizioloji proseslorin intensivlogsmasi
vo maddalor miibadilesinin aktivlogmesi ilo izah edilir. Sentyabr ayinda efir yaginin miqdarinda
artim iynoyarpaqlarin formalagmasinin sona c¢atmasi ilo baglidir. Oktyabr-noyabr aylarinda
azalma musahidos olunur, bu da maddalor miibadilosinin vo ya bitkilords ki, metabolik proseslorin
yavaglamas1 sababindon olur. Bundan olave maocburi olaraq sakitlik voziyystinds (qaranliqda
maddslor miibadilasi getmir) olan bitkilor giindiiz saatlarinin azalmasina da reaksiya verirlor
(Sakil 1).
Efir yaglarinin orijinalligin1 toyin etmoyin an sads iisullar1 orqanoleptik xiisusiyyatlorini (rong,
soffafliq, qoxu, dad) veo fiziki-kimyovi xiisusiyystlorini (sixliq, stiasindirma omsali, kinematik
ozliilik, pH) miisyyan etmakdir. Efir yaginin ¢ixim1 quru xammalin kiitlasine gors aprelds (3.2%)
sentyabrda (3.3%), fiziki konstatlar1 D2o — 0.8479; ng — 1.4312; tursu ododi — 1.34; efir ododi —
51.21; asetillosmadon sonra efir adadi — 127.4.
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aprel  may iyun iyul avqust sentyabr oktyabr noyabr  dekabr

Efir yagimin ¢iximi, %

Sakil 1. Ardicin yasil oduncagindan alinan efir yaginin ¢ixim nisbatinin mdvsiimdon asililiq
dinamikas1

Efir yaglarinin sixligt (QOST ISO 279-2014 [15]) bir gayda olaraq birdon azdir, siiasindirma
omsali (QOST ISO 280-2014 [16, 17]) iso sabit olgiidodir. Siiasindirma indeksinin qiymatino
goro, yagda miioyyon komponentlorin tistlinliik togkil etdiyini miithakimo etmok olar. ©On yliksok
qurilma li¢ qosa rabitoli alifatik terpenlorin yiiksok torkibino malik yaglar {i¢iin, on asag1 qirilma
1sa tritsiklik terpenlor tigiin xarakterikdir.

Notica

Xromoqrafiya metodu ilo miioyyon edilmisdir ki, adi ardicin yasil oduncaq hissosinin spirtli
ekstraktinda terpen birlogmolori istiinlikk toskil edir: a-pinen 32.90%, kamfen 1.00%, p-pinen
10.50%, mirsen 8.62%, A3-karen 1.83%, a- fellandre 1.80%, o-terpinen 1.50%, dipenten 0.10%,
3- fellandre 4.15%, sineol 2.24%, y-terpinen 0.50%, p-kumol 1.28%, terpinolen 1.20%, a-thujon
2.28%.

[lin miixtalif aylarinda adi ardicin oduncaq hissalorinden quru xammalin kiitlosino goro yazda —
aprelds (3.2%) vo payizda — sentyabrda (3.3%). miqdarinda efir yagi alinmisdir.

Ekstraksiyadan sonra alinan efir yaginin torkibindo bioloji - aktiv komponentlor (E qrupunun
vitaminlori, di- vo triterpenlor) saxlanilir. Onlar sterildir vo antioksidant xiisusiyyatlora malikdir.

Alinan ekstraktlarin torkibinds efir yagindan basqa yiiksok miqdarda yaglar da olur ki, bu miisbot
doyoro malikdir. Clinki yag hissosi aromatik komponentlo birlikdo kosmetik mohsullarda istifado
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iclin yararli olan bioloji aktiv kompleksdir. Kosmetologiya preparatlar1 {i¢iin bu ekstraktlardan
miixtalif malhom vo lasyonlar hazirlanir.

Ardic

bitkisindon alinan efir yagindan tibbdo, spirtdo hazirlanmis mohlul vo malhom formasinda

revmatizm xastoliyinds agrikasici madds olaraq, deri xastealiklorinds dezinfeksiya edici vo yarasa-
galdici, qurdqovucu kimi totbiq sahalori tapmisdir. Ardic bitkisindon alinan efir yaglar1 diuretik
(sidikgovucu) xassoyo do malikdir.

Ardic

bitkisinin miialicovi xiisusiyyatlori osasinda oldo edilon efir yagindan tobabotdo vo

kosmetologiyada miixtalif torkibli malhom vo lasyonlarin hazirlanmasinda istifado etmok olar.
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MN3YYEHUE BUOAKTUBHbBIX KOMIIOHEHTOB 3®UPHOI'O MACJIA
N3 MOXKXEBEJIbHUKA (JUNIPERUS COMMUNIS L.)
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123MunncrepctBo Hayku u oOpasoBanus MHcTUTYT GuopecypcoB, nabopatopus «Macma u Masu», [sHIKa,
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PE3IOME

OpHOM W3 IJIaBHBIX AaKTyalbHBIX NMPOOJIEM COBPEMEHHOW HAyKU M TEXHUKU SIBISETCS IOMCK
9KOJIOTUYECKH  YHCTHIX, O€30HacHbIX W  MOCTOSHHO  BO300HOBIISEMBIX  HCTOYHUKOB
(hU3MOJIOTHYECKH aKTHUBHBIX COEIUHEHUU, 0eIKOB, (pepMEHTOB M aHTUOMOTHKOB. M3BecTHO, 4TO
TaKue HCTOYHUKU MOTYT OBITh KMBOTHOIO HWJIM PACTUTENBHOrO IMpoucxoxkaeHus. Ilpu stom
M3y4eHHE XUMHYECKOI0 COCTaBa PACTEHMH, BbIIEICHHE M3 HHUX OTJENbHBIX COEAMHEHUH U
pa3paboTka MoaAM(DUKATOPOB, ompeAeiaeHHe (QHU3MKO-XMMUYECKMX CBOMCTB 3THUX BELIECTB U
LIEJICHAIIPABICHHOE HCIIOJIb30BAHUE ITHX BELIECTB SBISIOTCS OAHOW M3 OCHOBHBIX Lenei. Ha
3emiie HacuuThiBaetcs 6omnee 300 000 BunoB pacrenuil. B EBpazun npouspacraer 6onee 75 000
BunoB pactennii. Ha KaBkasze pacmpoctpaneno go 6000 BumoB pactenmii. AsepOaiipkaHcKas
PecniyOniuka mmeer ype3BbIYaifHO OOraTyl0 M KPacOYHYIO PAaCTHTEIbHOCTb. Y CTAHOBIJIEHO, YTO
«pnopa Azepbaiixana HacuuTbIBaeT okoJio 4700 Bua0B pacteHuit». 1o 3Toi npuunHe U3yyeHue
pPacCTUTENIBHBIX PECYpCOB, aHAIU3 3aKOHOMEPHOCTEH WX pacrpenesneHusi, OMOIKOIOTHYECKUX,
(UTOLICHOJIOTMYECKUX W OHTOT€HETHYECKHX  XapaKTEepUCTUK, a TakkKe  HM3ydeHue
MHUKPOOHOJIOTUYECKHX,  MUKOJOTUYECKHX,  JKOJIOr0-OMOTEXHOJIOTHYECKUX  OCHOB  HX
UCIIOJIb30BAaHUS B TPAKTUYECKUX IIeNIAX SBJISIOTCS OYEHb BaXKHBIMHM BOINPOCAMU. U MOXKHO
CKa3aTb, YTO 3TO PsAJl HAyUHBIX HAIPABJIEHUH, TO €CTh OAHO W3 IPUOPUTETHBIX HAIPABICHUN
Mukpoouonoruu. Ciaenyer OTMETUTh, 4TO «1547 BUIOB JIeKapCTBEHHBIX pacTeHUI (iopbl Azep-
Oaiipkana, okono 800 U3 KOTOPBIX OTHOCATCSA K 3(UpOMACIMYHBIM pacTeHusim». HecmoTps Ha
pazHooOpa3ue pacTUTEILHOCTH CTPAaHbI, 3TH TMPUPOJTHBIE PECYPChl PEIAKO HCIOIb3YIOTCS.
E>XerogHo COTHHM TOHH JAMKOPACTYHIMX 3()UPOMACIMYHBIX W JICKAPCTBEHHBIX PACTCHUN He
MOCTaBIIAIOTCA M YHUYTOXKAIOTCSL B JKOJOIMYECKM YHCTBIX YycioBusx. Co3manue Oonee
3G GEeKTUBHBIX (DUTOMpPENapaToB SBISETCS OJHUM M3 BAXKHBIX U aKTYaJbHBIX BOIIPOCOB.
JIexapCTBEHHOE PACTUTENBHOE ChIPHE U PACTUTEIIbHBIC JICKAPCTBEHHBIEC IIPENapaThl, Kak MPaBUIIo,
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COCTaBJISIIOT 3HAYUTENBHYIO YacTh JICKAPCTBEHHBIX CPEICTB. MIHTEHCHMBHOE H3Y4YEHHE HOBBIX
JICKapCTBEHHBIX PACTCHUH NMPUBEIO K OOOTalleHHI0 HOMEHKIIATYpPBhl JIEKAPCTBEHHBIX PacTECHU,
MCIOJIb3YEMBIX B HayuHOU MeaunuHe. Cpeau pacTeHui, BXOIAIINX B 3Ty HOMEHKIIaTypy, ocoboe
3HaYeHHE UMEIOT XBOWHBIC. BakHOe 3HaueHHE WMEeT MoilydeHHe 3()UPHOTO Maciaa M3 ITUX
pacTeHuil, u3ydeHue ero GU3NKo-XMMHUECKUX KOHCTAHT U 00J1acTel MpUMEHEHUSI.

Tort ¢axT, uTo 3(hupoMacIUYHbIC paCTEHUS 00JIAJAIOT CIOXKHBIMU OUOJIOTUYECKN aKTUBHBIMU Be-
[IeCTBAMU, MPHUBJIEK BHUMAaHUE HCCIENOBAaTeNied W MpPHUBEI K MPOBEACHUIO MAacCIITaOHBIX,
pPa3sHOIUTAHOBBIX ~ HAyyHbIX  pabor. IlpoBeneHHBIE  HCCIENOBaHWS  IOKAa3bIBAIOT,  UTO
s¢upoMacialyHble pacTeHHs B  pe3yJbTare CBOCW  IKU3HEACSTEIbHOCTH  «BBLACISIOT
OakTepuIMIHbIe, (YHTHIUAHBIE W MPOTUCTOIMIHBIC BeEHIeCTBA (UTOIMUIHON TPHPOIB» B
OKPYXAIOIIyI0 Cpelly B MEepPUOJ BEreTallud. JTH BEIIECTBA CUUTAIOTCS OCHOBHBIM (haKTOPOM
CTaHOBJICHUS UMMYHHBIX CHCTEM, €CTECTBEHHBIM 00pa3oM (OPMHPYIOIIUXCS B PACTUTEIBHBIX
opranu3mMax. B To ke Bpemsi (UTOHLMIHBIE COCTUHEHHUS OKAa3bIBAIOT aHTAarOHUCTHYECKOE
JefiCTBME HAa MUKPOOPIaHW3MBbI, B TOM YHCJIE HAa MHUKpOMUUETHl. MHbIMH cioBaMu, 3(UpHBIE
pacTeHus, CHHTE3UPYIOIIME BeliecTBa (UTOLMIHON MHPHUPOMABI, «OKa3bIBAIOT (PYHTHIIMIHOE
neiictBue, MO0 CO3/1al0T (PYHTUCTATHYECKOE COCTOSHUE, MPETSATCTBYIONIEE 3aCeICHHIO Ha 3TUX
pacTeHusxX (UTOMATONOTMYECKUX  OOJE3HETBOPHBIX MHUKPOOPraHM3MOB, B TOM  UHCIE
MUKPOCKOIIUYECKUX IPUOOB, U UX JTaIbHEUILIEMY Pa3BUTHUION.

MoxxkeBeIbHUK OOBIKHOBEHHBIN (Juniperus communis L.) — Be4yHO3eNeHBIH JBYIOMHBIN
XBOMHBIA KYyCTapHUK M3 CEMEWCTBAa KHUIApUCOBBIX, IIMPOKO paclpOCTpaHEHHBIH B 3amaJHOM
peruone AsepOaiikana. M3yueHa 3aBUCHMMOCTb COCTaBa, KOJMYECTBA M POCTA PA3TUYHBIX
OMOJOTUYECKN AKTHBHBIX BEIIECTB B MOXKEBEIBHUKE OT MPUPOAHO-KIMMATHUECKUX YCIOBHM.
[IpencraBiaeHbl pe3yiabTaThl HCCIEAOBAaHUS OHOAKTUBHBIX KOMIIOHEHTOB 3(UPHOr0 Macia,
MOJIyYEHHOTO MpPH JKCTPAKIMHM PACTEHUS MOXOKEBEIbHUKA, IMPOM3PACTAIOLIETO B 3aMaJHOM
peruoHe, B HTUIOBOM chupre U ropsuyeil Bome. CocTaB 3QUPHBIX Macen U3ydald
XpomaTorpauueckuM MeTo/IoM. Y CTaHOBJIEHO, YTO B cOCTaBe 3()MPHOrO Macia, MOJIy4eHHOTO U3
CIIMPTOBOTO  AIKCTpAKTa 3€JIE€HOM JIPEeBECHOM YacTH MOXIKEBEJIbHUKA OOBIKHOBEHHOTO,
npeo0IagaroT TepreHoBbIe coenuneHus: o-muHeH 32.90 %, kamden 1.00 %, p-nunen 10.50 %,
mupreH 8.62 %, Ad-kapen 1.83%, o-¢ennannp 1.80%, a-tepnunen 1.50%, munenrten 0.10%, 3-
bemmannp 4.15%, uuneon 2.24%, y-tepnunen 0.50%, n-kymon 1.28%, tepnunonen 1.20%, a-
TyiioH 2.28%. W3ydeHue nIMHAMMKH TOJydyeHHs S(UPHOTO Macia U3 JPEBECHBIX YacTel
MOJKKEBEJIbHUKA OOBIKHOBEHHOI'O B pa3Hble MeCAlLbl TOAa IMOKa3alo, 4TO €ro KOJMYECTBO
MEHSIETCSI B 3aBHCHUMOCTH OT ce30Ha (2.3-3.3% oT macchl cyXoro chipbsi). DdupHOe Maco,
MOJTyYeHHOE Ha OCHOBE IIeJIEOHBIX CBOMCTB pAacTEHUS MOXIKEBEIbHHKA, MOXET ObITh HCIIOJIb-
30BaHO MU MPUTOTOBIEHUU Ma3zed U MPUMOYEK C Pa3IMYHbIMU MHTPEAMEHTAMU B MEIULMHE U
KOCMETOJIOTHH.

KualoueBble cjioBa: STWIOBBIM cnupT, 3(QUpHOE Maclio, SKCTpaklusg, Xpomarorpadus,
TEPIIEHOBBIE COEIMHEHUS
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CONTROLLED HIGH PRECISION CURRENT STABILIZERS WITH
INDUCTION LEVITATION OF THE MOVING PART

Gulshen Kerimzade
Azerbaijan State University of Oil and Industry, Department of Electromechanics, PhD., Associate Professor,
E-mail: gulschen98@mail.ru

ABSTRACT

In the presented work, some characteristic features of the characteristics of precision controlled
high-precision current stabilizers using the effect of induction levitation are considered. The
stability and shape of the load current determines the reliability, accuracy, efficiency, service life
of automation devices, test equipment and electroplating baths. Determining the output
characteristics, establishing analytical relationships between the initial data and the output
parameters of the stabilizer is one of the stages of the algorithm for solving the problems of
designing the parameters of an AC stabilizer with induction levitation of the moving part. This, in
turn, contributes to the development of a mathematical model consisting of a system of equations
of electric, magnetic, mechanical and thermal stabilizer circuits, the joint solution of which allows
you to establish analytical relationships between the initial data and parameters such as working
stroke, weight, winding and core sections, copper losses. Reliability, accuracy, efficiency and
service life of automation devices, information-measuring equipment, test equipment and galvanic
baths are largely determined by the stability and shape of the load current. In most cases, the
sources of power for various devices and installations are power networks, and the constancy of
voltage in such networks is usually not observed, and there are always short-term and slow
voltage fluctuations. Such voltage fluctuations in many cases are unacceptable, as they lead to
disruption of the normal operation of the equipment. For example, for complex measuring and
verification equipment, for testing medical equipment and galvanic baths, the necessary condition
for ensuring a given accuracy is the stability of the load current. The task of stabilizing the current
and voltage at the load is characterized by parametric and controlled stabilizers, the principle of
operation of which is based on the use of various physical phenomena. For example, the operation
of most of these regulators is based on the use of a non-linear current-voltage characteristic of
various elements used in regulator circuits. The movable anchor, being subjected to the action of
the weight force PB and the force of attraction Fe, automatically finds the equilibrium position
Fe=PB (the point of intersection of the traction characteristic Fe (X) and the horizontal direct
weight force PB).AC stabilizers with inductive levitation of the moving part are divided into two
groups: stabilizers with levitation short-circuit winding and stabilizers with levitation excitation
winding. To obtain several nominal values of the stabilized current, the windings are made from a
number of sections. If it is necessary to obtain direct current at the loads, the alternating current is
rectified by the bridge. According to their design features, they are divided into stabilizers with a
straight and stepped magnetic circuit. To reduce the height of the excitation winding and improve
its cooling, the winding can be divided into two equal parts located on the extreme rods. The
separated windings are connected to each other in series-counter. One of the stages of the
algorithm for solving the problems of designing the parameters of an AC stabilizer with inductive
levitation of the moving part is the determination of output characteristics, the establishment of
analytical relationships between the initial data and the output parameters of the stabilizer.
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Design, which includes the fluctuation and magnitude of the mains voltage AUc = Ucmax-Ucmin,
Unom and load current lioad. The stabilizer must be designed for the rated load current lioad and for
the rated voltage Uioad, at which the levitation coordinate corresponds to the initial position of the
levitation winding. Design criteria: allowable overheating of the windings 11 and t2, allowable
voltage increment at the terminals of the supply winding AU: and allowable increment of the
stabilized current at the load Alioad [1-4].
The basis of design is the establishment of analytical relationships between the initial data and
geometric dimensions. This requires the development of a mathematical model consisting of a
system of equations of electric, magnetic, mechanical and thermal stabilizer circuits, the joint
solution of which allows you to establish analytical relationships between the initial data and the
working stroke xm, the weight force P, the sections of the windings So and the core Sc, copper
losses Pwm. The initial values for calculating an AC stabilizer with inductive levitation of the
moving part are the range of mains voltage change AU, load currents Ini, In2, ...Inn, mains
frequency o, load resistance Rioad or load power Pioad, as well as the stroke of the moving part Xm
or minimum levitation coordinate value hmin.
Analytical expressions for a number of basic dependencies have been obtained that characterize
the ability of current stabilizers with a levitation winding to satisfy their functions as an element
of the general circuit of the device: dependence of the voltage increment at the excitation winding
terminals on mains voltage fluctuations; dependence of the maximum stroke of the LW on the
voltage increments (supply winding) of the EW; dependence of the course of the LW, input,
output and overall powers on the initial data for design; dependence of the load current on the
ambient temperature and the temperature rise of the windings; dependence of the main
dimensions on power, electromagnetic load and winding overheating temperature; dependence of
the increment of induction in the core on fluctuations in the mains voltage, load power and rated
power of the stabilizer. The main criteria for designing a current stabilizer are: allowable
overheating t, allowable voltage drop U, allowable stroke Xm of the levitation winding,
allowable ratio of the height of the windings (or magnetic circuit) to their thickness (or width of
the magnetic circuit) and the accuracy of current stabilization for a given range of changes in
mains voltage AU = Umax - Umin. As a generalized model, the design of a stabilizer with maximum
symmetry and homogeneity of the magnetic system is considered.
For this purpose, a mathematical model has been developed that allows, based on the solution of
the equations of the levitation coordinate, mechanical forces, winding MMF and winding excess
temperature, to establish the most important analytical relationships between the initial design
data and the main parameters of the stabilizer. The developed technique was used for a three-limit
stabilizer for stands and galvanic baths as an adjustable source of stabilized current at 7,8,9 A.
The current stabilization error of the prototype current stabilizer was 0.1% when the mains
voltage fluctuated in the range (160-250) V.
Keywords: current stabilizer, induction levitation, moving part, high-precision, controlled,
precision, source, dependence, levitation winding.
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YIIPAB/ISIEMBIE BBICOKOTOYHBIE CTABUJIU3ATOPBI TOKA
C THAYKIIMOHHOMU JIEBUTALIMEU ITIOABU’KHOU YACTHU

I'vabmen Kepumsaje
Aszepbaiimxanckuii ['ocynapcrBennsiii YauBepceuretr Hedru u [Ipombiiiennoctu, Kadenpa «3nekrpoMexaHukay,
K.T.H., gouent, E-mail: gulschen98@mail.ru

PE3IOME

B mpencraBieHHOl paboTe pacCMOTPEHBI HEKOTOPHIE XapaKTepHBIE OCOCOCHHOCTH Xa-pak-
TEPUCTUK MPEUU3UOHHBIX YIPABISIEMBbIX BBICOKOTOYHBIX CTAOMJIM3aTOPOB TOKA C HCIIOJIb-
30BaHueM d(pdexra mHAYKIMOHHOH neButanuu. CraOWibHOCTH W (GopMa TOKAa HArpy3KH
OTIpeNeNIIeT HAJICKHOCTh, TOYHOCTh, IKOHOMHYHOCTh, CPOK CIYXOBbI YCTPOWCTB aBTOMATHKH,
HCHBITaTGHBHOﬁ aHHapaTypH 1 TraJIbBAHNYCCKHUX BAHH. OHpeIIeJIeHI/IC BBIXOJIHBIX XapaKTepI/ICTI/IK,
YCTQHOBJICHHE AHAJTUTUYCCKHX CBSI3€H MEXKIy HWCXOJHBIMH JIaHHBIMH M BBIXOJHBIMHU
HapaMeTpaMI/I CTa6I/IJII/I3aTOpa ABIISICTCA OAHHUM W3 OTaAIlOB aJIFOpI/ITMa JJIA peHICHI/IH 3a1a4
MPOSKTUPOBAHUS MAPAMETPOB CTA0MIIM3aTOpa MEPEMEHHOTO TOKA C MHIYKIIMOHHOHN JICBUTAIIUCH
MOJIBFKHOM 4YacTH. JTO B CBOIO OUYEpEllb CIOCOOCTBYET pa3paboTKe MaTEeMAaTHYECKON MOICIH,
COCTOSIIICH M3 CHCTEMbI YPaBHEHHH 3JICKTPUYECKHX, MArHUTHBIX, MEXaHHUYECKUX M TEIUIOBBIX
nened crabuiam3aTopa, COBMECTHOE PEIICHHE KOTOPBIX IMO3BOJISET YCTAaHOBHTH AHATHUTHUYECKUC
CBSI3M MEXKJIy MCXOJHBIMHM JaHHBIMHU M TIapaMeTpamMH Kak paboduii XoJ, cuia Beca, CEYCHHS
0OMOTOK U Cep/ICUHUKA, IOTEPH B MEIH.

KiroueBble cioBa: cTabWIM3aToOp TOKA, MHAYKIIMOHHAs JIEBUTAIUS, TMOJBIKHAS YacTh, BBI-
COKOTOYHBIH, YIIPaBJIsieMbIH, TPEIM3NOHHBINA, UCTOYHHUK, 3aBUCHMOCTb, JICBUTAIIMIOHHAS] OOMOTKA.

BBenenue

HagexxHocTh, TOYHOCTH, DJKOHOMHUYHOCTH M CPOK CIYyXOBI YCTPOWCTB aBTOMAaTHKH,
MH(POPMAIMOHHO-U3MEPUTEIFHOM TEXHHUKH, HCIBITATEILHON amnmapaTypbl W TrajlbBaHUYECKHX
BaHH BO MHOTOM OIpeneiseTcsl CTaOMIbHOCThIO M (OpMON TOka Harpy3ku. B OombprmHcTBe
CJTy4aeB MCTOYHUKAMU DJICKTPOMUTAHUS PA3IUYHBIX YCTPOUCTB U YCTAHOBOK SIBJISIFOTCSI CHIJIOBBIE
CeTH, U TIOCTOSHCTBO HAIPSDKCHHSI B TaKMX CETSAX OOBIYHO HE COOJIIO/IaeTCs, U BCETJa MMEIOT
MECTO KpaTKOBPEMEHHBIE U MEJJICHHBIE KOeOaHus HanpspKeHus. Takue Kojie0aHus HanpsHKSHUS
BO MHOIMX CIy4dasX OKa3bIBalOTCS HEJOMYCTUMBIMU, TaK KakK TMPUBOJAT K HAPYIICHUIO
HOpPMaJIbHOW paboThl ammaparypsl. Hampumep, i CIIOXHOW H3MEPUTETHHOW M TOBEPOYHOU
anmapaTypsl, IJIs UCTIBITAHUS MEIUIIMHCKOMN anmapaTrypsl ¥ TalbBAHNYECKUX BaHH HEOOXOIUMBIM
yCIIOBUEM OOecTieueHus] 3aJaHHOW TOYHOCTH SIBISIETCS CTAOMIBHOCTh TOKA HArpy3KH. 3ajada
cTadwiM3anid TOKa W  HAOpsDKCHWS HAa  HArpy3Ke  XapakTepU3yeTcs IOCPEICTBOM
MapaMeTpUUeCKUX U yIPaBIsSEeMbIX CTAOUIN3aTOPOB, MPUHITUI ACUCTBUS KOTOPHIX Oazupyercs Ha
WCTIONB30BAaHUM DPA3IUYHBIX (pu3nueckux siBiaeHuid. Hampumep, pabora OGONBIIMHCTBA M3 ITHX
CTaOWIN3aTOPOB OCHOBAaHA HA WCIOJIH30BAHUHM HEIMHEWHON BOJIBT-aMIIEPHON XapaKTEPUCTHUKU
pa3IMYHBIX JJEMEHTOB, NPHUMEHSEMBIX B CXeMax CTaOmim3aTopoB. [lOABMKHBIN SIKODBD,
MoABEeprasch JEHUCTBUIO CUibl Beca Py u cuibl mputsikeHuss F,, aBTOMaTMdecku HaXOAUT
nonoxenue paBHoBecuss F,=P, (Touka mepecedeHust TATOBOM XapakTepucTuku Fo(X) u
TOPHU30HTAILHON TPSMOIA CHITBI Beca Pg).
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ITocTanoBka 3agaun
[Ipu nmepemenieHnn SKOPS U3MEHSAETCS] MHIYKTUBHOCTh OOMOTKH U ee conpoTtuienue. [Ipu stom
YCTaHOBUBIIICECS 3HAYCHHE TOKA ONPEACIISICTCS KaK:

2P

- @

dx

[IponsBoHasg MHAYKTUBHOCTH L 10 mepeMeneHnio cepaeyHuka X Jullb I y3KOro Juara3oHa
nepemenieHni X = X2 - X1 sABJISETCS MOCTOSAHHON BennuuHOM. [1o3TOMy TOK cTabmin3upyercs Ha
MaJoOM JMana3oHe W3MEHEHUs HamnpshkeHuss nurtaHus (6-8)% (puc.1). Pabora »sTHX
CTa0MIIN3aTOPOB

OCHOBaHa Ha MPHUHIUIIE MAarHUTHOTO TOABeca (peppOMArHUTHBIX CEPACYHUKOB. YIIPABISEMBII
JEKTPOJMHAMUYECKUNH  CcTAaOMIM3aTOp  MHO3BOJISIET  IJIaBHO — peryJiupoBaTh  3HAa4yeHUE
ctabunusupyeMoro Toka. CTabunuzatop HMMEET YAJUHEHHBIH MarHUTONPOBOJA, Ha KOTOPOM
pacrioyiaratoTcsi HemoBM)KHAS U MOJIBU)KHAS KaTyIlIKa IepeMeHHoro Toka. [loaBukHas KaTyuika
CMOHTHPOBAaHA Ha TEPEIBUKHOM YCTPOUCTBE (TEIEKKE) U MOKET CBOOOJHO TEepPEMENaTbes 1Mo
MarHUTOIPOBOJLY.

Pp '\-\J‘L 0 | PB(X%)

! | X
X1 X0 X2 M

Puc.1. Cunossie XapaKTECPUCTHUKHU YIIPaBIACMbBIX CTa6I/UH/ISaTOpOB TOKa Ha MAarHUTHBIX ITOJABECaxX

Jpyroii pa3HOBUIHOCTBIO YIPaBISIEMbIX CTAaOUIU3aTOPOB SIBISIOTCS  CTaOWIM3aTOpPBI  C
UHIYKIIMOHHBIMU JIEBUTALIMOHHBIMU OOMOTKAaMH, KOTOPbIE 3HAYUTEIHHO MPOIIE CYIIECTBYIOLINX
0 KOHCTPYKIMH, OOECIEeYUBAIOT BBICOKYIO TOYHOCTh CTAaOWJIM3alUMKd TPU H3MEHEHUH
HANpPsDKEHUS NMUTaHWS B IIMPOKHMX IPelenax, MO3BOJSAIOT OJHOBPEMEHHO IOJIYy4YaThb HECKOJIBKO
HOMMHAJIBHBIX 3HAYEHUH CTaOMIM3UPOBAHHOTO TOKA, (opMa KPHUBBIX CTaOMIM3UPYEMBIX TOKOB
Onmu3Ka K CHUHYCOMJE, €CIM INHTarollee HarpspkeHHe CHHycouaanbHO (puc.2). OCHOBHBIMHU
HEIOCTaTKaMHU ATUX CTaOWJIM3aTOPOB SIBJIAIOTCA BO3MOYKHOCTb HUX PabOThI NMPH BEPTUKATBHOM
MOJIOKEHUH MarHUTOIPOBO/IA U TIPU OTCYTCTBUM BUOpAIK U Tpsicku [1-6].
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Puc.2. BonpT-amnepHas XxapaKTEpUCTHKA 3JIEKTPOIUHAMUYECKOTO CTa0MIIN3aTopa

Metoas! peuieHui

CrabunuszaTopbl IEPEMEHHOr0 TOKAa C MHIYKIMOHHOM JIEBUTAUMEH MOJIBMXKHOM dYacTu
MOIpa3/IeJICHbI Ha JBE TPYMITBI: CTAOMIIN3ATOPHI C JICBUTAIIMOHHOW KOPOTKO3aMKHYTOW OOMOTKOM
U cTabuiaM3aTtopbl C JIEBUTALMOHHONW OOMOTKON BO30YyxaeHus. s MOJy4yeHHMs HECKOJIbKHX
HOMUHAQJIBHBIX 3HAYEHUH CTAOMIM3UPOBAHHOTO TOKAa OOMOTKHM BBINOJIHSIOTCS M3 psla CEKIUH.
IIpy HeoOXOAMMOCTH IOJyYy€HHs IOCTOSHHOIO TOKa Ha Harpy3kax IepeMEeHHBbIH TOK
BBIIPAMIISIETCS MOCTOM. [I0 KOHCTPYKTHMBHBIM IpHU3HAaKaM OHM IOAPA3ACIAIOTCA HA
CTa0MJIN3aTOPBl C MPSAMBIM U CTYHNEHUYAThIM MarHUTONPOBOAOM [7]. J{is yMeHbILIEHHS BBICOTHI
OOMOTKHM BO30YKIEHHS M YIYUIIEHUs €€ OXJIaXACHHUs] OOMOTKa MOXET ObITh pa3zefieHa Ha JBe
paBHbIE YACTH, PACIIONOKEHHBbIE HAa KpallHMX CTep)kHsAX. Pa3neneHHble OOMOTKHM COETUHSIOTCS
MeX1y cOoO0OH IOocCienoBaTeNbHO - BCTpe4HO. WHIYKTHMBHOE CONpPOTUBIEHHE OOMOTKH B 3TOM
ClIy4ae B J[Ba pa3a MEHbIIIE, YeM KOrJja OHA LIEJIMKOM pacIioyIaraeTcs Ha CPEAHEM CTEPIKHE:

.5h
X, = w*| 0.50W," 1 0sh, X,, )
Tok 0OMOTKH:
U U
| === 1 3
- b, 3)

B cnydae pacrnionoxeHnss OOMOTKH Ha CPEJTHEM CTEpHKHE:

X, = W1 %+ X,

U U (4)
_ -1 _ 1
1 - 2
L, oW A(h +x,,)
OHUM W3 3TAlOB AITOPUTMA JJIsI PEHICHUS 33/1a4 IPOSKTUPOBAHUS IAPAMETPOB CTabHIM3aTOpa
MEPEMEHHOTO TOKA C MHIAyKIMOHHOM JIEBMTALMEH MOIBYKHONW YaCTH SBISETCA ONPENCICHUE

BBIXOHBIX XapPaKTCPUCTUK, YCTAHOBJICHUC aHAJIUTHYCCKUX CBsI3EH MCKAY UCXOAHBIMH JaHHBIMU
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U BBIXOJIHBIMH MapameTpamu cradbminzaropa. [IpoektupoBanue, B KOTOpoe BXOAAT KojebaHue u
BenuunHa HanpsokeHUS ceTH AUc=Ucyac-Ucvnn, Unon ¥ TOK Harpy3ku ly. Ctabunmusatop I0DKeH
OBITh paccUMTaH HAa HOMHUHAJIbHBIM TOK Harpy3ku Iz u Ha HomMuHanbHOE HanpsbkeHue Uy, npu
KOTOPOM KOOpJAMHATa JIeBUTAIIMM COOTBETCTBYET HCXOIHOMY IIOJIOKEHUIO JIEBUTAIMOHHOMN
oOmMoTkH. KpuTepun mpoeKTHpOBaHUS: JIOMYCTUMBINA IEPErpeB OOMOTOK Txl M Ty, JOMYCTUMOE
NpUpalIeHue HANpsDKeHUsT Ha 3aKuMax nuraromein ooMorkn AU: u gomyctumoe mpupaiieHue
CTaOMIIM3UPOBAHHOIO TOKA Ha Harpyske Aly [1-4].
OCHOBOI MPOEKTUPOBAHHUS SIBJISCTCS YCTAHOBJICHUE AHATUTHUYECKUX CBA3CH MEXKITY MCXOTHBIMHU
JAaHHBIMU U TE€OMETPUUYECKUMHU pazMepaMu. JTo TpedyeT pa3pabOTKu MaTeMaTUYECKON MOJEINu,
COCTOAIICH M3 CHUCTEMBI YPaBHEHUH AIIEKTPUYECKHX, MAarHUTHBIX, MEXaHUYECKUX M TEIJIOBBIX
neneil crabuianzaTopa, COBMECTHOE PEIlIeHHE KOTOPBIX MO3BOJIIET YCTAHOBUTH AHAIUTUYECKUE
CBSI3M MEXJy MCXOIHBIMU JAHHBIMU M pabodnM XOJIOM Xy, CHIION Beca P cedeHus MM 0OMOTOK
So u cepaeuHuka Sc , mOTEpPsMU B Menu Py.
HcxomHpMU BeNMYMHAMHU I pacdera CTa0WIn3aTropa MEPEMEHHOTO TOKa C HHIYKIIMOHHOMN
JICBUTAIIMEH TTOJBMKHON YacCTH SIBISIIOTCS JHMANa3oH M3MEHEHUs HampspkeHus cetd AUc, Toku
Harpy3kd Iui, lw2, ...Isn , WacTOTa muTaromel ceTw ®, COMPOTHUBIIEHWE HArpy3ku Ry wim
MOIITHOCTh Harpy3ku Py, a Takke XOJ MOABIKHOW YacTH Xy HJIM MHHHMAJIBHOE 3HAYCHHE
KOOPJMHATHI JICBUTAIUU Nyys.

h _ kuul _ hl (5)
oW, 2P. 2 3n,
l, = .Y, ;IZszll%
W22 he ?
3n,
Fl = IlWl; FZ = |2W21; FJ :%(IW)ZA = P@ (6)

kuUl\/E . I 22r2
YT oWk, S, 2 k. S?
2 1™3c~c T Y ox
OTHOIICHWE HANMpPSHKEHHsT Ha 3aKAMax OOMOTKH Bo30OyxkaeHus Ui K HHIYKTHBHOMY
COINPOTHBIICHHUIO 3TOIl OOMOTKH X1 €CTh IOCTOSHHBINA MapaMeTp, paBHbIN CTaOMIU3HPOBAHHOMY
TOKY I1:
kU k,U
L - y1 =1, = const (7

X
oW h+;1
nﬂ

Koopaunara nesuranuu h snsiercs nuHelHon ¢pyHkuueit HanpspkeHus Us:
h _ kUU]. _ hl (8)
- 2
wW Al 3n,
MakcuManbHOE W MUHMMAaJIbHOE 3HAYEHHUS KOOPAMHATBI JIEBUTAUMM OyAyT OIpPeaessaThCs
co0TBeTCTBEHHO HANPSKEHUAMU U iyax U Utvnn. Makcumanesnbiit xon JIO:
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k, AU k, AU k AU
XM = h.wak - hMuH = . 2 . = v - = - - (9)
AN A, oW AR oW, 2P, 4
VY nenbHasi MArHUTHASL TPOBOMMOCTH Pab0OYEro BO3IYIIHOTO 3a30pa MOXKET OBbITh ONpPE/eICHa 10
dbopmye:

A= 2;1{% 2.92In(1+%ﬂ (10)

Hna oOecnedyeHuss OJHOPOAHOCTH MArHUTHOTO TMOJdsl  pabodero BO3AYLIHOTO — 3a30pa
PEKOMEHIYIOTCS CIIEAYIOIINE COOTHOLIEHUS:

mC=E=2:6,ma=9=2:6 (112)
c c

B Tabnume 1 mpuBeneHbl pacyeTHbIE 3HAUCHHS YACIbHOH MAarHUTHOW IPOBOJUMOCTH A H
K03 (ULIMeHTa BBIITYYUBAHUS Cyp.

Taoauua 1. PacyerHble 3Ha4eHUSI A U Gp

B/C B/a 2.0 2.5 3.0 4.0 5.0 6.0
2.0 (o 1.85 1.72 1.61 1.48 1.38 1.34
A 6.73 6.98 7.44 8.00 8.64 9.30
2.5 [ 1.68 1.57 1.49 1.39 1.32 1.27
A 7.97 8.30 8.73 9.36 9.86 10.55
3.0 (o 1.56 1.47 1.40 1.32 1.26 1.22
A 9.30 9.60 10.00 10.64 11.20 11.86
4.0 Gs 1.42 1.36 1.31 1.24 1.20 1.17
A 11.75 12.06 12.4 13.10 13.60 14.20
5.0 (o 1.34 1.29 1.25 1.19 1.16 1.13
A 14.24 14.60 15.00 15.7 16.2 16.83
6.0 Gs 1.28 1.24 1.2 1.16 1.13 1.11
A 16.8 17.00 17.60 18.16 18.76 19.40

Ha puc.3 mpuBenena 3aBucumocts AU, /X, = f(l,) 118 pasnuyHBIX 3HaYCHUIl CHIIBI Beca,

KOTOpasi TOKa3bIBaeT, YTO C YBEJIWYCHUEM HOMHUHAIBHBIX 3HAYCHHWU TOKa [1  OTHOIIEHUE
AU, /x,, = f(l,) ymeHbIIaeTcs, €Ciy IPH 3TOM CHJIa BECA JIEBUTALMOHHON OOMOTKH ITOCTOSTHHAS.

DOTO HWMEET MECTO JUIsi MHOTOHOMHHAIBHBIX CTAaOMIIM3aTOPOB TIEPEMEHHOTO TOKa, T/ C
MEPEeKITIOYCHNEM CEKIIUH HEeMOJBIKHOM OOMOTKHM TOK |1 M3MeHseTcs, a cuiia Beca OCTaeTcs
noctostHHOW. KoaddunmeHT Ky yunteiBaeT najgenue HanpspkeHus Ur Ha Harpyske Ru. Ha puc.4
npuBeneHa 3aBUCUMOCTh. Ky=f(Py) 11 pa3nuuHbIX 3HAUSHHI COPOTURIICHUS Harpy3Kku Ry [2].
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Puc.4. 3aBucumocts K,=f(Py) mis pazinuunbix 3HaueHui Ry

Hpyroii BaXHOM XapaKTEpUCTUKOW SBISAETCS 3aBUCUMOCTh CHJIBI BeCa HWHIYKIIMOHHOM
nesutanuonHoi ooMotku (MJIO) PB ot Toka |1, koTOpas mpuBeneHa Ha pHC.S Ui Pa3IUUYHbIX
3HaueHuN xoja XM. OHa IMOKa3bIBaeT, YTO C YBEIMYEHHEM TOKa CHJia Beca BO3pacTaer, a ¢
YBEIMYECHUEM XOJa XM OHAa majaaer. [[ins NMUTaHWs TaJlbBaHUYECKUX BAaHH U HMCIBITATEIBHBIX
CTEHJOB, JUIsl ABTOMATHU3WPOBAHHOTO KOHTPOJS IAapaMETPOB IOBEPKH H3MEPUTEIBHBIX
npuOOPOB U T.JI. B KAYECTBE UCTOUHUKA ITUTAHUS UCIIONIB3YIOTCS MPELU3NOHHBIE CTA0MIN3aTOPBI
Toka [7].
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Puc.5. 3aBucumocTts cuibl Beca P ot Toka |1

[lonyueHbl aHANIMTUYECKHE BBIPAKEHUS PsAa OCHOBHBIX 3aBUCHUMOCTEH, XapaKTEPU3YHOLIMX
CIOCOOHOCTH CTA0MIIN3aTOPOB TOKA C JICBUTALIMOHHON OOMOTKOM YZOBJIETBOPATH CBOM (PYHKIIUU
Kak dJIeMEHTa 00Iell cXeMbl YCTPOICTBA: 3aBUCUMOCTD MPHUPAIICHHUS] HANPSDKEHUS Ha 3aKHMax
OOMOTKH BO30YXIEHHS OT KOJICOAHWS HANpPSDKEHHS CETH; 3aBHCUMOCTh MAaKCHMAJIBHOTO XOJa
JIO ot npupamienuii HanpspkeHus (mutaromeid oomotku) OB; 3aBucumocts xoaa JIO, BXOgHOM,
BBIXOJTHOW W Ta0apuUTHON MOIIHOCTEH OT MCXOJHBIX JAHHBIX HAa MPOEKTUPOBAHHE; 3aBHCUMOCTh
TOKa Harpy3kd OT TEMIIEpaTypbl OKpYXarollled cpeabl M HPEBBILICHUS TeMIEpaTyp OOMOTOK;
3aBUCHMOCTh TJIaBHBIX Pa3MEpOB OT MOUIHOCTH, 3JEKTPOMAarHUTHON HAarpy3Kd M TEMIEpPaTypbl
neperpeBa OOMOTOK; 3aBUCHUMOCTb IPHUPAIICHUS HHAYKIMH B CEpACYHMKE OT KOJIeOaHUM
HalpsDKEHUS CEeTH, MOIIHOCTM Harpy3kd W HOMHUHAQJIbHOM MOIIHOCTH CTa0MiIM3aTopa.
OCHOBHBIMU KPUTEPUSMHU MPOCKTHUPOBAHHUS CTaOMIM3aTOpa TOKA SIBISIOTCS: JIOMYCTUMBII
MEeperpeB T, JOMYCTUMOE MajeHue HanpsokeHus Ui, JOMYyCTUMBIA X0 XM JIEBUTAIMOHHOM
OOMOTKH, JAONYCTUMOE OTHOLIEHHE BBICOTHI OOMOTOK (MJIM MarHUTONPOBOJA) K UX TOJIIMHE
(WM MMpUHE MarHUTONpPOBOJA) U TOYHOCTh CTAOMIM3AIMM TOKa Ul 3a/laHHOrO JMaria3oHa
n3MeHeHus HanpspkeHHst ceTH AU = Uyak - Uyin. B KadecTBe 000011I€HHON MO/IENH pacCMOTPEHO
MIPOEKTUPOBAHKE CTAOMIN3ATOPA, 00JIaAAI0NIEr0 MaKCUMAIbHONH CUMMETPHUEH U OHOPOAHOCTHIO
MarHUTHOM CHCTEMBI [5-6].

C »oroil menpio pazpaboTaHa MaTeMaTH4ecKas MOJIENb, MO3BOJISIONIAS HAa OCHOBE pEIIEeHUs
ypaBHEHUW KOOPAMHATHI JIEBUTAIMK, Mexanumdeckux cwi, MJIC oOMOTOK W Temmeparypsl
MIPEBBIILIEHUS] OOMOTOK YCTaHOBUTh BaKHEUIIME AHAIUTUYECKHUE CBS3M MEXAYy HCXOJHBIMU
JaHHBIMH Ha MPOEKTHpPOBaHHE W TJAaBHBIMM MapaMmeTpamu crabuinszaropa. PaszpaboranHas
METOAMKA UCIOIB30BaHa JJISl TPEXIIPEIEIbHOT0 CTabuian3aTopa A CTEHAOB U ralbBaHUYECKUX
BaHH B KayeCTBE pEryjJupyeMoro HCTOYHUKA CTaOMIM3MpPOBaHHOrO TOoka Ha 7,89 A.
[TorpeniHocTh cTabMIM3AIMK TOKA OMBITHOIO 00pa3iia cradunuzaropa Toka coctaBuia 0.1% mnpu
KojeOaHuu HanpsKkeHus cetu B uHTepsaie (160-250) B.

3ak/aoueHne

AHaJII/IBI/IpOBaHI:I COBpeMeHHLIe COCTOAHHUA HCTOYHHUKOB IIUTAHUSA IJIsd TaJIbBAHUYCCKUX BaAHH.
PaccmoTrpensl ocoOeHHOCTH pPabOThl W PAa3HOBUAHOCTH TajlbBAHMUYECKUX BaHH, MX O00JIaCTH
HpI/IMeHeHI/ISI, yCTaHOBJIeHLI TpGGOBaHI/IH, HpC,Z["bSIBJISIeMI:Ie K MOIIGHI/IPOBaHI/IIO OIITUMAJIBHOT'O
peryJaupoBaHusl TEMIIEpaTyphl TalbBAaHMYECKUX BaHH. [loJydeHbl aHATMTHUYECKHE BBIPAKCHHS
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psia OCHOBHBIX 3aBUCHUMOCTEH, XapaKTEPU3YIOIIUX CIIOCOOHOCTh CTAaOWMIM3aTOPOB TOKa C
JICBUTAIIMOHHOW 00MOTKOH [Ipon3BeneH pacu€T TPEeXCEeKIMOHHOTO CTa0MIM3aTopa MePEMEHHOTO
TOKa JUIs THTaHWs TalbBAHMYECKUX BaHH, JlaHA METOJHMKA pacyera CTa0uin3aTtopa ToKa IJis
UCTIBITAHUS amlapaTyphl U TaTbBAHUYECKUX BAaHH, OCYIIECTBICHO KOMITBIOTEPHOE HCCIICIOBAHUE
ypaBHEHHMS CBs3M CcTabuim3aropa Toka 1o nporpamme (EXEL).
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HOROKOTEDON HiSSOSI OLAN INDUKSION LEVITASIYALI
IDAROEDICI YUKSOKDOQIQLIKLI COROYAN STABILIZATORLARI

Giilson Korimzado
Azaorbaycan Dovlot Neft va sonaye Universiteti, “Elektromexanika” kafedrasi, t.e.n., dosent
E-mail: gulschen98@mail.ru

XULASO

Toqdim edilon isdo induksion levitasiya effektinin istifadasilo presizion idars olunan yiiksok-
doqiqlikli corayan stabilizatorlarin xarakteristikalarinin bozi xarakterik xiisusiyystlorino ba-
xilmigdir. Sabitlik vo yilik corayaninin formasi avtomatika qurgularinin, sinaq aparaturasinin vo
halvanik vannalarin etibarligini, doqiqliyini, somaroliyini vo xidmat miiddstini toyin edirlar. Cixis
xarakteristikalarin toyini, stabilizatorun ilkin verilonlori vo ¢ixis parametrlori arasindakianalitik
olagolorin miioyyon edilmosi horokot edon hissosi olan induksion levitasiyali doyison coroyan
stabilizatorun parametrlorinin layihslondirilmasinds masalalorin  holli  {iglin alqoritminin
moarhalalarindan biridir. Bu da 6z ndvbasinds stabilizatorun elektrik, magnit, mexaniki va istilik
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dovralorinin tonliklor sistemindon ibarot olan riyazi modelin islonmasino vasitodir, vo onlarin
birgo halli ilkin verilonlor vo isci gedis, agirliq qiivvasi, dolaq vo niiva en kasiklori, mis itgilori
kimi parametrlor arasinda analitik olagolorin yaranmasina imkan yaradir.

Acar sozlar: coroyan stabilizatoru, induksion levitasiya, horokotedon hisss, yiiksokdaqiqlikli,
idars olunan, presizion, monbo, asililig, levitasiya dolagi.
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ANALYSIS OF RESULTS OF INTERPRETATION OF MINING
GEOPHYSICAL DATA WITH MODERN SOFTWARE

!Kifayat Kerimova, 2Umid Samadli, 3Rahil Aghayev

123Azerbaijan State Oil and Industry University

Ph.D. in Geological and Minerological Sciences, docent; 2Ph.D student; *master student
E-mail: 'kifageo.com@mail.ru; 2umidsamadli@gmail.com; 3rahil98@gmail.com

ABSTRACT

The use of modern software in wells is one of the most important issues for us.

In view of this, the use of modern geophysical software has focused on the shape, clay,
preservation and petroleum saturation of the collective layers throughout the drilling process.

The calculation of the requirements is determined by the effectiveness of the layers, the clay, the
exploration and the petroleum saturation of the GGT and the rock samples. The determination of
the lithology is one of the most important points in the accurate petrophysical calculation of these
parameters. Therefore, the study also assigned clay and collector zones to the complex cyli
diagrams, using the capabilities of a modern geophysical software package

One of the most important tasks before wells are put into operation is the calculation of the
volume of the oil. Before we put the well into operation first we need to know, is it possible to
get income economically during the exploitation of it . For this purpose, the article using the
software provides up-to-date information on wells along the 2 well sections taken conventionally
collector layers are selected based on electrical logging data determination of petrophysical
parameters characterizing the collector properties of the layers . These parameters include oil-gas
saturation, water saturation, effective examples include porosity, clay volume, and permeability.
As it turns out, these are parameters that are most important in estimating the productivity of
layers.

Conventional using modern software for research purposes total porosity, effective porosity,
volume clay,saturation parameters are set and average values of these parameters calculated on
the sandy interval determined as a result of interpretation. During interpretation 10,250m-
11,047m on well section No.l, 2 10625m-11511m on well section No.2 depth interval is
evaluated as sandy interval,with the help of density, acoustic and neutron logging, general and
effective porosity value on those intervals were determined. Also in the article Techlog software,
based on Gamma logging data using the ARCHI formula, water and oil-gas saturation was
calculated and the results of water and oil contact were obtained for almost all wells and field
reserves were calculated.

Keywords: clay volume, interpretation, porosity, saturation, well, logging, density, techlog,
effective porosity.
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MODON GEOFIiZIKIi MOLUMATLARININ MUASIR PROQRAM
TOMINATI iLO INTERPRETASIYASI NOTICOLORININ TOHLILI

IKifayat Karimova, 2Umid Samadli, Rahil Agayev

123Azarbaycan Dovlat Neft vo Sonaye Universiteti

1“Geofizika” kafedrasmin dosenti, 2Doktorant, ®magistrant.

E-mail: *kifageo.com@mail.ru; 2umidsamadli@gmail.com; 3rahil98@gmail.com

XULASO

Son doviirlor miiasir proqram tominatinin quyu moalumatlarina totbiqi ilo ¢okiintiilorin petrofiziki
va doyum xiisusiyyatlorinin toyinedilmasi qarsiya qoyulan vacib masalolordan biridir.

Bu hali nazoro alaraq todqiqat isindo miiasir geofiziki proqram tominatinin totbiqi ilo karotaj
diagramlari kompleksindon istifado etmokls kasilis boyunca kollektor laylarin mosamaliliyinin,
gilliliyinin, kesiriciliyinin vo neft-qaz doyumlulugunun toyini masalasine digqot yetirlimigdir.
Ehtiyyatin hesablanmasinda asas parametrlordon olan kollektor laylarin effektiv masamaliliyinin,
gilliliyinin, kesiriciliyinin va neft-qaz doyumlulugunun toyini QGT va siixur niimunalori malumati
vasitosi ilo miiayyon edilir. Bu parametrlorin doqiq petrofiziki hesablanmasi ti¢lin litologiyanin
toyin edilmasi vacib masololordon biridir. Bu sababls todqiqat isinde homg¢inin miiasir geofiziki
program paketinin imkanlarindan istifade etmokls komplekskarotaj diaqramlari tizrindo gilli vo
kollektor zonalar toyin edilmisdir.

Homcinin,quyular istismara buraxilmazdan avval on vacib goriilon islorden biri yataqda neftin
hacminin hesablanmasindan ibarstdir.Ciinki biz quyunu istismara vermozdon avval bilmaliyik ki,
quyunun istismar olunmasi zamani iqtisadi cohoatdon bu quyudan golir oldo etmok
mumkundirmd.. Bu magsadlo mogalods quyu molumatlarina miiasir proqram tominatlarindan
istifado etmoklo sorti gdtiiriilmiis 2 quyu kaslisi boyunca kollektor laylar se¢ilmis, elektrik
karotaji molumatlarina osason laylarin kollektorluq xiisusiyyatini saciyyslondiron petrofiziki
parametrlor toyin edilmisdir. Bu parametrloro neft-qaz doyumlulugu, su doyumlulugu, effektiv
mosamoliliyi, hocmi gilliliyi vo kegiriciliyi misal gostore bilorik. Malum oldugu kimi bu
parametrlor laylarin mohsuldarligin qiymstondirilmosinds on vacib olan parametrlordir.

Totqiqat moagsadilo miiasir proqram tominatindan istifade etmoklo sorti gotiiriilmiis 2 quyu {izro
imumi masamalik, effektiv masamalik, hacmi gillik, doyumluluq parametrlari toyin edilmis va bu
parametrlorin orta qiymotlori interpretasiya noticasinds toyin olunan qumlu interval {izro
hesablanmisdir. Interpretasiya zaman 1 sayli quyu kosilisi iizro 10250m-11047m, 2 sayli quyu
kosilisi boyu 10625m-11511m dorinlik intervali qumlu intarval kimi qiymetlondirilmis, sixliq
karotajinin komaokliyi ilo homin intervallar lizro itimumi vo effektiv masamaliliyin qiymati toyin
edilmisdir. Maqalade hamg¢inin Techlog program tominatindan istifade edsrok Qamma karotaji
molumatlarina osason hocmi gillilik, ARCHI diisturuna osason su va neft-qaz doyumlulug
hesablanmis vo alinan naticalara asason biitiin quyular iizrs su vo neft kontakt: toyin edilmis.

Acar sozlor: hocmi gillilik, interpretasiya, mosamolik, doyumluluq, quyu, karotaj, sixliq, techlog,
effektiv mosamalik.

Giris
Son divrds quyularda aparilan geofiziki totqiqat islorinin hacmi vo eyni zamanda qazilan
quyularin totgigat dorinliyi artmagda davam edir. Bu hal iso quyularda geofiziki todgigatlar
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(QGT) molumatlarinin  emal vo interpretasiyasinda vaxta qonasto zorurot yaradir. Belo Ki,
molumatlarin interpretasiyasina sarf edilon zamanin artmasina sobab olur. Tadgiq olunan quyu
hagqinda QGT molumatlarinin interpretasiya edilon zaman slds olunan naticalor an qisa zaman
muddatinds lazim oldugu igiin interpretator biitiin quyu kasili¢i boyunca deyil ancaq 0yronilmasi
vacib olan interval izra interpretasiya etmoys moacbur olur va buda arda kigik galinigli mahsuldar
laylarin diqgotdon konarda gqalmasina sobob olur. Baxmayaraq ki, lazim olan interval
interpretasiya edilir bu is bela ¢cox zaman sarf edilmasina sabab olur. Bu problemin asas sababi isa
molum oldugu kimi interpretasiya ol ilo aparilan zaman haddindon artiq ¢ox hesablamalarin
edilmasdir. Homg¢inin interpretasiya aparilan zaman tocriibasizlik va diggstsizlik kimi hallar sonda
noticolorin diizgiin alinmamasina vo noticods quyu kasiligsinin Syronilmasinds problemlarin
yaranmasina sobob olur. Bu baximdan sadalanan g¢atismazliglarin hall edilmasi Gglin muasir
dovrimiizds hesablama masinlarinindan vo homgininds muasir program paketlorindon istifado
Zoruroti yaranir.

Toqdim etdiyimiz moqalade Miiasir proqram tominatindan istifads etmokls totqiqat isinds 2 quyu
lizro iimumi mosamolik, effektiv mosamolik,hocmi gillik, su vo neft-qaz doyumluluq parametrlori
toyin edilmis vo bu parametrlorin orta qiymatlori interpretasiya naticasinds toyin olunan qumlu
interval {izro hesablanmisdir.

Moagqsad

Muasir program paketinin totbigi ilo quyu petrofiziki parametrlorin vo litologiyanin toyin
edilmasi, totgiq olunan quyu kasiliglori boyunca kollektor laylarn timumi vo effektiv
mosamoliliyinin, gilliliyin hacminin, neft-gaz vo su doyumlulugu tayini, vo alinan parametrlorin
giymatlorindan istifado etmoklo blok vo yataq ii¢iin imumi ehtiyyatin hesablanmasi vo profil
boyunca quyular1 korreliyasya edilmasindan ibaratdir.

Metodlar

Quyular istismara buraxilmazdan ovval on vacib goriilon islordon biri yataqda neftin hocminin
hesablanmasindan ibaratdir. Ciinki biz quyunu istismara vermozdan avval bilmaliyik ki, quyunun
istismar olunmas1 zamani iqtisadi cohatdon bu quyudan golir aldo eds bilorikmi?. Bu magsadloe
totqigat isindo miiasir proqram tominatidan istifads etmoklo yataq tizro sorti gotiiriilmiis 2 quyuda
karotaj molumatlarinin interpretasiya edilmasi ilo qumlu intervallar tayin edilmis vo bu intervallar
lizra petrofiziki parametrlorin qiymatlori hesabalanmisdir.Qeyd etmoak istordim ki, interpretasiya
zaman1 petrofiziki komiyyetlorin toyin edilmasi vacib mosalordon biridir. Miiasir proqram
tominatindan istifado etmoklo totqiqat isindo 2 quyu iizro lUmumi mosamoalik, effektiv
mosamolilik,hocmi  gillik,doyumluluq parametrlori toyin edilmis vo bu parametrlorin orta
qiymatlori interpretasiya noticosinde toyin olunan qumlu interval iizr o hesablanmigdir.
Interpretasiya zaman 1 sayli quyu kosilisi iizro 10250m-11047m, 2 sayli quyu kosilisi boyu
10625m-11511m derinlik intervali qumlu intarval kimi qiymotlondirilmisdir.Miiasir proqram
tomitanindan istifado edorok,sixliq karotaji,akustik karotaj vo neytron karotajin komokliyi ilo
imumi masamaliliyin va effektiv qiymati toyin edilmis vo kern niimunalori vasitasi ilo hesablanan
mosamoaliyin orta qiymati ilo miigaiso edilmisdir.

Inrepretasiya zamani toyin edilmosi vacib parametrlorden biri do hocmi gilliyin giymetidir. Ciinki
gillor kollektorlara pis tosir gostoron amillordon biridir.Eyni zamanda miiasir program tominati
vasitasi ilo effektiv masamaliyi hesablamagq ii¢lin vacib olan parametrlorden birids hacmi gilliliyin
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giymotidir. Bu mogsadlo Techlog program tominatindan istifado edorok totqiqat isinde quyu
kasilisi boyunca QK vasitasi ilo hacmi gillilik tayin edilmisdir.

Todqgiqat mogsadilo  toyin etmoali oldugumuz digor parametr doyumlulugdur. Ciinki toyin
etdiyimiz qumlu intervalda hans1 miqdarda karbohidrogen mévcuddur bilmok lazimdir. Techlog
program tominatinin totbiqi, elektrik karotaji vo hesablanmis effektiv masamsliliyin kdmayi ilo
doyumluluq parametrinin qiymati do toyin edilmisdir. Bu parametrin dyronilmasi ilo quyular {izro
1 sayli quyuda 10827m, 2 sayli quyuda iso 10861m dorinliyin su neft kontakt1 oldugu miioyyon
edilmigdir.

Umumi masamoliyin hesablanmasi
Sixliq karotajina osason limumi mosamoliyin hesablanmasi: Sixliq karotajina goro timumi
mosamoliyi hesablamagq ticlin asagdaki diisturdan istifads olunur.
@ — Lma—Fb (1.1)
Pma—Pf
Dusturda, @-iimumi mosamolilik; p,,,,-istinad siixurun sixhig; p-totqiq edilon lay qarsisinda
sixhiq; p ¢-slixurun moasamolarinds olan fluidin sixligi;[1]

[stinad siixurun sixlig1 (p,,,, ) oksar hallarda 2.65 olur.

Cadval 1-do sorti gotiiriilmils 2 quyu kesilisi boyunca qumlu interval tizro sixliq karotajinin
naticaloring asason hesablanmis imumi mosamaliyin orta qiymatlori geyd edilmisdir.

Sorti gotiiriilmiis 2 quyu kesilisi boyunca qumlu interval iigiin sixliq karotajinin naticaloring
osason imumi masamaliyin orta qiymati

Cadval 1.1

Quyu
Tavan

Daban

orta giymati(%o)

Iils

NN

Iiilliiiiiillllllll!l:i

Sokil 1. Sorti 1 saylt quyu kosilisi tizro kompleks karotaj diogrami.
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Sakil 2. Sorti 2 sayli quyu kasilisi iizro kompleks karotaj dioqrami

Hocmi gilliyin hesablanmasi
Gilliyin hocmini hesablama {i¢iin asagidaki diisturdan istifads olunur.

— Gka' - G'Rmi:lz
GR — GR

max

Ve = Ier (1.2)

min

Burada, I;z-gamma reyin intesivliyi, GR,,-toyin edilon lay garsisinda intensivlik, &R, ...,

GR,,;, uygun olaraq maksimum vo minimum lay garsinda olan inetnsivliyin qiymatidir [2].
Sixliq karotajina asason effektiv masamoliyin hesablanmasi. Effektiv masamaliyi hesablamaq
iciin imumi masamalik vo hacmi gilliliyin qiymetini dyronmaliyik:

Kopp = Kgm — 0.35- Cy (1.3)

Techlog program tominati vasitosilo effektiv masamoliyin qiymaetini toyin edo bilirik [3,4].

Cadval 2-do Sorti gotiiriilmiis 2 quyuda kasilis boyunca qumlu intervallarin tabani, dabani vo bu
interval tizro sixliq karotaji naticoloring osason hesablanmig effektiv mosamoliyin orta qiymaotlori
gostorilmigdir.

Sorti gotiiriilmiis 2 quyuda kosilis boyunca qumlu interval tigiin sixliq karotaj1 noticolorine asason
hesablanmis effektiv mosamaliyin orta qiymati

Cadval 2
Quyu 1 2
Tavan 10335 10874
Daban 11151 11489
Effektiv mesamaliliyin orta 21.9 17.1
giymati(%)
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Asagidaki sokillors nozar salsaq 1 sayli quyu kasilisindo 10250m-11047m, 2 sayli quyu kosilisi

boyu 10625m-11511m qumlu intervallarda effektiv vo imumi masamaliliyin qiymatlorinin bir-
birins yaxin oldugunu miisahids eds bilorik.

Well: WellX-1

Sokil 3. Sorti 1 saylt quyu kosilisi boyu QK, timumi masamolik, hocmi gillik vo effektiv
masamoliliyin

Well: WellX-2
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Sokil 1.4. Sarti 2 sayli quyu kasilisi boyu QK, imumi moasamolik, hacmi gillik vo effektiv
mosamoaliliyin

Doyumlulugun hesablanmasi
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Bizo molum oldugu kimi masamalilik toyin edilikdon sonra dyronilmasi vacib olan parametrlordon
biride doyumluluqdur. Ciinki neftli-qazl1 kollektorlarla yanasi sulu kollektorlarda mévcuddur. Va
bu sobablo biz kollektorlarda neftin qazin doyumluq omsalini toyin etmoliyik. Bunun iigiin
elektrik karotajinin naticalordon istifado edo vo doyumluq parametrini toyini edo bilorik [5,6,7].
swn = LW (1.4)
@™Rt '
Techlog program tominati ilo doyumluluq parametrini hesablamaq iiclin bizo lazzm olan
parametrlor elektrik karotaji noticolori vo mosamolik omsalinin qiymotidi vo labaratoriya
soraitinds hesablanmis vo cadval 3-da geyd olunmus qiymatlordir. Amma geyd etmok istordim ki,
neft doyumluq parametrini daha doqiq hesablamaq {iglin lazim olan parametr effektiv
masamoliliyin qiymatidir.
Sorti gotiiriilmiis 2 quyu lzro doyumlulugu hesablamaq ii¢lin labaratoriyada hesablanmig
parametrlorin qiymati

Cadval 3

Sorti gotiirtilmiis 2 quyu kaslisi tizro su doyumluluq omsalinin hesablanmis qiymatlori.

Cadval 4

10250 10625
10827 10861
11047 11511
20.1 26.5

Sakillora nozar saldiqda goriiriik ki, Sokil 1.6-da 10250m-11047m intervali karotaj diogramlarina
osason kollektor lay oldugu miioyyanlosdirilmisdir. Amma doyumluluq parametri toyin edildikdon
sonra 1-saylt quyu kosilisinde 10827 m darinliyin su-neft kontakti oldugu toyin edilmis, 2 sayl
quyu kosiliginda (Sakil 1.6) 10625m-11511m intervalinin kollektor oldugu miioyyon edilmis vo
doyumluluq parametrinin toyin olunmasindan sonra uygun olaraq 2 sayli quyuda 10861m
dorinliyi su-neft kontakti olmasi miioyyan edilmisdir
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Well: WellX-1

Sokil 1.6. Sarti 2 sayli quyu kasilisi ti¢lin hesablanmis doyumluluq parametrinin diograma.

Natico

1. Quyu molumatlarina miiasir program tominatlarindan istifado etmoklo sorti gétiiriilmiis 6
quyu koslisi boyunca kollektor laylar secilmis, sixliq karotaji molumatlarina osason
laylarin kollektorluq xiisusiyyatini sociyyolondiron petrofiziki parametrlor toyin edilmisdir.
Bu parametrlora neft-qaz doyumlulugu, su doyumlulugu, effektiv mosamoliliyi, hocmi
gilliliyi vo kegiriciliyi misal gdstoto bilorik. Molum oldugu kimi bu parametrlor laylarin
mohsuldarligin qiymotondirilmasinds on vacib olan parametrlordir.

2. Sorti gotiiriilmiis 6 quyu koslisi lizro qumlu intervallar toyin edildikden sonra sixliq karotaj
molumatlarina osason hesablanmis timumi va effektiv masamoliyin qiymotlori korreliyasya
edilmis vo qumlu intervalarda bu iki parametr arasinda olan forqin c¢ox az oldugu
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miishadido edilmisdir. Bu parametrlorin no gqodor diizgiin hesablanarsa , yatagin ehtiyatinin
hesablanmasina bir o qadar tosir gostarir.

3. Homginin totqigat isindo Techlog program tominatindan istifade edorok ARCHI diisturuna
asasan su va neft-gaz doyumlulug hesablanmis vo alinan naticalors asason biitiin quyular

tizro su va neft kontakt1 toyin edilmisdir.
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PE3IOME

OnHO# M3 BAXKHEHUINIUX 3a/1a4 Mepe]l BBOJAOM CKBaXHH B DKCILTyaTaI[HIO SIBISETCS pacyeT oObema
HeTu.Ilepen Tem, Kak 3amyCTUTh CKBaKMHY B AIKCIUTyaTallMi0 Mbl JIOJDKHBI CHayana Y3HATh,
MOYKHO JI TIOJTYYHTh YKOHOMHYECKYIO TIPUOBUIH TPU IKCIUTyaTalluu 3TOW CKBaXHHBI. C ATOM
IEJIBIO B CTaThe C MOMOILBIO TPOrPaMHOI0 00ecTedeHus IPEICTaBIeHa aKTyalbHas HH(popMaIus
10 YCIIOBHO OTOOpaHHBIM 2-M pa3pe3aM CKBa)KHH BBIOpPAaHBI KOJUIEKTOPHBIC IUIACTHI, Ha
OCHOBAHMU JTAaHHBIX PAJMOAKTHBHOTO, JIEKTPUYECKOTO U aKyCTHUUYECKOTO KapoTaxa, ONpeaeIeHbI
neTpodu3nUecKue mapamMeTpsl, XapakTepu3yrolue KOJJIEKTOPCKUe cBoicTBa miuactoB. K takum
napamMeTpaM  OTHOCATCS  ra3oHe(TEeHACHIIEHHOCTh,  BOJOHACHIEHHOCTh, 3(hdeKTuBHASA
HOPUCTOCTh, OOBEM TIJIMHUCTOCTH M BOJOHACBIIIEHHOCTh. Kak oka3anoch, 3TH mapameTpbl
SBIISIIOTCSI HauboJIee BaKHBIMU TPU OLEHKE NMPOJYKTUBHOCTH TJIACTOB.
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Hcnonb30BaHne COBPEMEHHOIO MPOrpaMMHOrO OOECHEeYeHHs B HCCIEIOBATENbCKUX IIENAX O
CKBOKMHAX MO 2-M y4YacTKaM yCTaHOBJIEeHa oOmas u 3(pdeKTHBHAS MOPUCTOCTh, OOBEMHAs
[JIMHUCTOCTD, NTapaMeTphbl HACBIIIICHHOCTH U CPEHUE 3HAUYEHHUS 3TUX MapaMeTPOB pacCUYMTAHHbBIN
[0 TEeCYaHOMY HWHTEpBajly, OMNpeAesi€éH B pe3ysbrare unHreprnperanuu.llpun uHTepnperauuu
uatepBan rryoun 10 250m-11 047m Ha paspese ckBaxuHbl Nel , 10625M-11511m Ha paspese
CKBa)XHHBI Ne2 OIleHMBAETCA KaK MECYaHbId MHTEPBAJ, C MOMOIIBIO IJIOTHOCTH,aKYyCTUYECKOTO U
HEHUTPOHHOTO KapoTaXka [0 3THM HHTEpBaJaM ompefeseHo obmee U 3(h(eKTUBHOE OICHKA
nopucroctu. Takke B CTaThe HCIONB3Ys MporpaMHoe obecrneueHne Techlog,mo maHHBIM raMMma-
KapoTaka o00beM  rauHucTOocTH 1o  (dopmyne  APXWM  paccunTtana  BOIO- W
He(TEra3oHaChIIEHHOCTh U MOJYYCHBI Pe3yJIbTaThl BOJOHEPTIHOTO KOHTAKTAa MPAKTHYCCKH I10
BCEM CKBa)KMHAMHU ,II0JICUUTAHBI 3aI1achI .

KuoueBble ciioBa: 00beMHasi TIIMHUCTOCTD, MHTEPIIPETAIUS, TOPUCTOCTh, HACBHIIIIEHHOCTD,
CKBa)KMHA, KApPOTaX, INIOTHOCTh, TEXJIOT, 3(h()EeKTUBHAS TOPUCTOCTh
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ABSTRACT

Reservoir pressure is one of the most important parameters for the development of natural
hydrocarbon deposits. Its definition is based on the use of pressure (PBU). However, its complete
removal can be significantly complicated by the impossibility of stopping the well for a long time
(up to several days). Also, for gas, gas condensate and wells, knowledge of the formation scheme
(finite or infinite) is required.

In such cases, it is proposed to use evolutionary modeling. The model obtained in the form of a
straight line allows, regardless of the reservoir scheme, to calculate the reservoir pressure in the
areas of pressure build-up, oil, gas or gas condensate wells taken over a short period of time.
Losses in the oil industry (due to accidents or spills) are one of the biggest problems today. These
losses cause huge consequences both in terms of quantity and environmental pollution. Major
threats arise as a result of losses occurring in oil pipelines and technological pipe systems and as a
result of pollution of oil and oil products spilling into the environment.

In order to assess the damage caused to the environment by the losses caused by the accidents
during the operation of oil pipelines and its ecological impact, it is necessary to estimate the
volume of spilled oil.

For this, if we evaluate the frequency of oil spills by 5 categories, i.e., very low frequency-1, low
frequency-2, moderate-3, significant-4 and high risk-5 point system, and if we take into account
that environmental damage can also be expressed with the following categories possible: low
damage-1, small damage-2, medium damage-3, heavy damage-4 and very heavy damage-5 points.
Then it is possible to draw the matrix form of risk. It should be noted that the frequency of oil
spills was taken according to the standards accepted in the Norwegian oil industry operating in the
North Sea.

In order to more accurately determine the location of the leak, the change in pressure in the
pipeline during an accident depends on where and how the location of the leak is located.
Therefore, it is important to calculate the pressure profile along the belt track.

In the article, it is proposed to use the grapho-analytical method to determine the amount of
hydrocarbons dispersed into the environment in different modes, based on the analysis conducted
during pipeline accidents. It became known that during the accident, the ideas about the free flow
of oil into the environment were proved to be unconcrete because the hole was created in the part
where the leakage occurred at the accident site.

Taking into account that the determination of which part of the oil flows from the pipeline during
real accidents is very important for risk analysis, studies were conducted based on the compressed
profile of the oil pipeline.
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At this time, in addition to new technical devices, the locations of leaks are determined based on
diagnostic inspections in pipelines and diagnostic results obtained during the inspection. Even
accidents in the pipeline and technological systems are prevented in advance.

The article defines the conditions under which accidental oil spills are 3-5% of the pipeline
volume in the free flow mode, and under which conditions the pipeline can be completely
emptied.

Keywords: environmental impact, formation, reservoir pressure, recovery curve, evolution
model, oil-gas well, gas condensate well, Darcy's law, infinite formation, technological
diagnostics, technological system.

OITPEAEJIEHHME IIJIACTOBOI'O JABJIEHUA METOJOM
IBOJIOIIMOHHOI'O MOJAEJIMPOBAHUA
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PE3IOME

[InacToBoe paBieHHE MNpeacTaBiseT coOOM OJUMH W3 BaXKHEHWIIMX MapaMeTpoB pa3pabOTKU
MECTOPOKICHUI MPUPOIHBIX YIIIeBOJOpo10B. Ero ompenenenue 0azupyercs Ha MCIOJIb30BaHUS
nasnenust (KB/I). OnHako ee MOJIHOE CHATHE MOXET ObITh CYLIECTBEHHO OCI0KHEHO HEBO3MOXK-
HOCTBIO OCTAHOBKHM CKBaYKUHBI Ha JJTUTEIILHOE BpeMs (10 HECKOJIBKUX CYTOK) TaKXe, JJIs Fa30BbIX
ra30KOH/ICHCATHBIX U CKBAKUH TPeOyIOTCS 3HAaHUE CXEMBI I1acTa (KOHEUHBIH WM OECKOHEUHBIN ).
B Takmx ciywasx mpeniaraercsi MCIOJIb30BaTh HBOJIIOLIUOHHOE MOJEIMpoBaHue. Mojens, nomiy-
YEHHAs B BUJIE IPSIMOM MTO3BOJISIET, BHE 3aBUCUMOCTH OT CXEMBI IIJIaCTa, PACCUUTHIBATH IJIACTOBOE
nasnenue no ydyactkam KBJI, HedTsaHOMN, Ta30BOM MM TA3KOHICHCATHONW CKBa)XHMHBBI, CHATHIX 32
HE3HAYUTENIbHBIN POMEKYTOK BPEMEHH.

[Totepu B HETsIHON OTpaciu (M3-3a aBapuil WM Pa3IMBOB) — OJIHA U3 CaMbIX OOJBIINX MPOOIIEM
Ha CErOJHALIHUM JA€Hb. JTU MOTEPU BBI3BIBAIOT OIPOMHBIE MOCIEACTBUS KaK C TOUKH 3pEHUS KO-
JIMYECTBA, TaK U 3arpsA3HEHMs OKpykarouiel cpeapl. OCHOBHBIE YTPO3bl BO3HUKAIOT B PE3YJIbTATE
NOTepb, MPOUCXOIAMIMX B HE(PTENPOBOAAX M CUCTEMAX TEXHOJIOTHYECKHUX TPYyOOIpOBOJIOB, a
TaK)Xe B pe3yJbTaTe 3arpsA3HeHNs HePThI0O U HeQTenpOoayKTaMH, MONaAA0IIMMU B OKPY KAIOIIY O
cpeny.

Jlnst onteHkH yiiepOa OKpy»Karomei cpesie oT yOBITKOB OT aBapuil TP dKCIUTyaTaluu HedTenpo-
BOJIOB M €ro BO3JEHCTBHA Ha OKpPY)KAIOLIYI0 Cpely HEOOXOIMMO OLIEHUTh O0BEM pPa3IUTOMN
He(TH.

B cratee mpeasaraeTcst UCHONB30BaTh TIpadOaHAIUTUUYECKUH METOA JJs  ONpeNeeHus
KOJIMYECTBA YIIIEBOJOPOIOB, JUCIEPTUPOBAHHBIX B OKPYKAIOILYIO CPEy B Pa3JIUYHBIX PEXKUMaX,
Ha OCHOBE aHaIW3a, MPOBEJCHHOTO INPH aBapusix Ha TpyOompoBogax. CTajgo M3BECTHO, YTO BO
BpeMsl aBapUM MPEJCTABICHHUS O CBOOOAHOM IMOCTYIUIEHMM HE(PTH B OKPYKAIOIIYIO Cpery
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OKa3aJIMCh HEKOHKPETHBIMHU, MIOCKOJIbKY JIbIpa 00pa3oBasiack B TOM 4acTH, IJe IPOU30ILIa yTeuKa
Ha MECTE aBapHH.
[TpuHrMast BO BHUMaHUeE, YTO OMpeJIeIeHHEe TOT0, Kakasi 4acTh He()TH BhITEKaeT U3 HeTenpoBoaa
IIpU pealbHbIX aBapUsAX, OYEHb BAXKHO JJI aHAIM3a PUCKA, HCCIIEIOBAaHUS IPOBOAMIUCH Ha
OCHOBE C)KaToro npoduist HedrernpoBoa.
B Hacrosiiee BpeMsi, KpOME HOBBIX TEXHHUYECKHX YCTPOWCTB, MECTA yTEUEK ONPEACIAIOTCA Ha
OCHOBaHUU JIMarHOCTUYECKUX OCMOTPOB TPYOONPOBOJOB U PE3yJIbTATOB AUArHOCTUPOBAHUSA, 110-
JYYECHHBIX MPH OCMOTpE. 3apaHee MPeIoTBPAIIAIOTCS JTaKe aBapuu B TPYOOIPOBOAHBIX M TEX-
HOJIOTUYECKUX CHCTEMAX.
KuroueBble cioBa: 5KOJOTMYECKHE BO3ZEHCTBHE, IJIACT, IJIACTOBOE JaBJIEHME, KpUBas BOCCTA-
HOBJICHUS, DBOJIOLMOHHAS MOJIeb, He(DTAHOM, ra30BOM CKBaXKUHBI, TA30KOHIEHC(HTHONU CKBAXKH-
HbI, 3aKOH Jlapuy, 6€CKOHEUHBIN MJIAaCT, TEXHOJOTHYECKasl IMarHOCTUKA, TEXHOJIOIMYECKas CHUC-
TeMa

BBenenue

W30 nHsA B J€Hb B MUpPE YBEIMUYMBAETCS KOJIMYECTBO ITyOOKO3alerarouiuX MECTOPOXKACHUN ¢
QHOMAQJIBHO BBICOKMMH IUIACTOBBIMU JAaBleHUsAMU. Han&xHele M NpOBEpEeHHbIE METOJbl €ro
OTIpeNieNIeHUs MOTYTh OBITh HEMPUMEHHMBI TNPOYHOCTHX. Kak H3-3a MPOTPOCTHBIX CBOWCTB
000pyI0BaHUE, TaK M3-32 HAPYLICHUs peXHUMa paboThl CKBaXXHUHBI. B CBA3M € 3TUM HEOOXOUMBbI
pa3paboTKa HETPaJAUIIMOHHBIX MOAXO0/I0B MO3BOJISIONIBIX, B YACTHOCTH 00pabaThIiBaTh HayallbHbIE
yuactku KB/I.

Hean padoTsl

Ha ocHoBe 3BOIONMOHHBIX MOJIENeH pa3paboTaTh rpa@UUYeCKUil METO/ ONpPEIeTICHUS IJIACTOBOTO
JlaBJieHUe B HE(TAHOM, Ta30BOM MM ra3KOH/IEHCATHOM CKBa)KMHE 110 MMHUMAaJIbHON MH(OpMauu
KpUBOI1 BOCCTaHABJICHUS JABICHHUS.

W3BecTHO, KOraa CBEJEHUH O IIACTOBOM JIABJICHUM HET, WIM JaHHBIE O HEM HEIOCTATOYHO
HAJIeKHBI, TPUMEHSIIOTCSI pa3IM4HbIEe pacueTHbIE METOJbI €ro ompenesneHus. B gacTHocTH, Kak
NpaBUJIO, JAABJICHHME IIacTa omnpenensercs o0paOOTKONW KpUBBIX BOCCTAHOBJICHMS JIaBJICHUS
(KBM). ITpu 3T0OM, GOJBIIIOE 3HAYEHHE UMEET MPABUIIbHBIN BHIOOP MeTouKH [4-10].
CymecTByrolas TEXHOJIOTMUECKasl CXeMa OINpEAENIEHUs IIacTOBOro AaBiieHus Ha ocHoBe KB/,
CBsI3aHA C OCTAHOBKaMM CKBa)KMH OT HECKOJBKHMX YacOB JO HECKOJBKHX CYTOK, YTO HA MPAKTHKE
4aCcTO HEBO3MOYKHO MJIM HEXKENNATEIBbHO.

MeTtoabi

[TosTOMYy WH3BICKAaHHE METOAOB MPOTHO3a, MO3BOJSIOMIMX OLEHMBATH IUIACTOBOE JaBJIEHHE Ha
PaHHUX YYacTKaX KPHUBBIX BOCCTAHOBIICHHS NIABJICHHUS , NPEACTABISICT BAXKHBIA MPAKTHICCKUN
uHTepec. Tak, ecau riacToBoe JaBieHUe paccuuThiBaercs 1o gaHHbiM KB/ HedTsHOM (razoBoit
WJIM Ta30KOH/IEHCATHOM) CKBa)KMHBI, TO OLIMOOYHOE MPUMEHEHHE (POPMYIT OMUCHIBAIOIINUX PabOTy
CKB2XHMHbI B OECKOHEYHOM IUIacTe BMeECTO (hOpMYyJ, OIMUCHIBAIOUIMX pabOTy CKBaXHHBI U
OTPaHUYECHHOM IUTACTE C TIOCTOSHHBIM JaBJIEHMEM Ha KOHType (WM HaoOOpOT) MPUBOIHUT K
3HAUUTENBHBIM pacueTHbIM ommOkam [1] . [lannsie KBJ] HedTAHBIX CKBaXWUH OOBIYHO
oOpabaTeiBalOTCS B KOOpAMHATaX JaBjieHHEe OT Jorapudma BpemeHu. OIHAKO, MTOMHMO
HEOOJIBIION TOYHOCTH B OINPECIICHUH ITapaMeTpoB I1acTa, YKa3aHHbBI METOJ MPUMEHHM TOJIBKO
npu pUIBTpALUK KHUIKOCTH MO 3akoHy Japcu .
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B cBs3u ¢ 3THM 0c0o00€ 3HAYCHHE MTPUOOpPETAET 3a/1a4a MOCTPOCHUS TUArHOCTUYCCKUX MPOIICAYD,
MO3BOJISIFOIINX C OTMPECIICHHON CTENEHBIO0 JOCTOBEPHOCTH BHIOpATh MPABUIBHYIO MaTeMaTHYeC-
KYI0 MOJIEJIb JUIsl pacyeTa IIacToBOro JaBieHus no ganusiM KB/ [2].

C y4eToM BBIIIEU3T0KEHHOT0, HUXKE MPEJIaraeTcsl METOMKa, MO3BOJIAIONIAsl HA OCHOBE 3BOJIIO-
IIMOHHOTO  MOJICJIMPOBAHMS  ONPEAENATh IUIACTOBOE JIABJICHWE 110 JIaHHBIM  KPHUBBIX
BOCCTAHOBJICHUS IaBJICHUS HEPTSIHBIX U FA30BBIX CKBAXKHH.

N3BecTHO, YTO KpUBasi BOCCTAHOBIICHUS JABJICHUS MPEACTABISAET COOOM KPUBYIO, KOTOpasi, MOHO-
TOHHO BO3pacTas BO BPEMEHH, BBINOJAXKHUBAsACh, CTPEMHUTCS K CBOEMY KOHEUHOMY IMpeiely -
MJIACTOBOMY JIaBJICHUIO.

Cornacno [3], kpuBBIE YKa3aHHOTO THIIA KaY€CTBEHHO MOYKHO ONHCATh pemIeHUsIMH auddepeH-

[UATBHOTO YPaBHEHUS HACBIIICHHSI, KOTOPOE B IAHHOM CITy4yae 3alUChIBAETCS KaK
dP .
— = A, —P) €Y
dt
B ypaBHeHun A u a- xkosd¢uuueHTs, KoTopble npu @ < 1, @ > 1u a = 1 COOTBETCTBEHHO
OTIPEIEIAIOTCS KaK MmapadosinyecKue, TUIepOoIMIeCKUe UIN SKCIIOHCHIIMAIbHBIE 3aBUCUMOCTH P
OT BpeMeHH Ha0moaeHus L.

3nech P = Py (t) — Py, (0) sBIsETCA nmempeccuedl TeKymero ¥ 3a00MHOrO JaBleHMM, a
Pys;(0) = P, - 3a00iinoe naBnenue, Py, (00) = Py nn - 1acTOBOE AaBieHue, Py, = Py nn — Py

MaKcHUMaJbHas Jerpeccus , T.€. Pa3HOCTh IJIACTOBOrO U 3a00IHOTO JaBICHUN.
IIpu @ = 1 pemenue (1) , npu HauansHOM ycioBuu P (0)=0, 3amuceiBaeTcs B CIeAYIOLIEM BHJIE:

P=P,,(1—e4) (2)
C nmpyroit ctoponsl, u3aMeHeHue P conpoBoxkaaercst poctom S - momanu noa KB/, rie
t

S(t) = fP(t)dt 3)
0
Ecaun paccmarpuBarh pocT P,,; Kak mporecc HachlEHUs 0 CBOET0 MaKCHUMAJIbHOTO 3HAYEHHUS -
IJJACTOBOTO JIaBJICHUSI, C TOCJIEAYIOIIMM COXPAaHEHHEM STOTO 3HAYEHUS MPU CKOJIb YTOJHO
0O0JBIINUX BEIUYUHAX t, TO JUISI pacCCMATPUBAEMON MaTeMaTHYeCKOM Uealn3aliy MMpoliecca pocTa
nasneHus, wiomanas S noa KB/ HeorpannuenHo Bo3pacraer, T.e. S — oo.

W3 [3] u3BecTHO, YTO MpolecC OECKOHEYHOro pOCTa KauyeCTBEHHO OIMCBHIBACTCS pELICHUEM

ABOTIONUOHHOTO Au(HEepeHITNaTFHOTO YPaBHEHUS

ds 5
— =BS 4)

rne B u f- xoadpdunmentrsr, npu 3HaueHusx xoropeix B < 1, f > 1wu = 1 Habmonatorcs,
COOTBETCTBEHHO, MapabOJINYecKUid, TUEPOOTMUECKUI HIIM KCIIOHEHIIUAIBHBIM POCT BEIUYHHBI

S.
ITocnenoBarenbHoe norapudmupoBanue u auddepenunpoBanue BoipaxkeHus (4), ¢ yuerom (3),
MPUBOIMT K

dpP P?
E =p ? (5)
A muddepeHnrpoBaHre BeIpaKeHUs (2) naeT:
dP it
— = APye (6)
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U3 (6) cnenyer, uro mpu t — co jeBas 4acThb BBIPAKCHHs CTPEMHUTCS K HYJr0. OIHAKO yCIOBHUE
t — co 03HaYaeT, KaK MOKa3aHo BHIIIE, M COOTBETCTBYIOIIEe H3MeHeHHe S: § — oo . Takxke H3 (D)
ClIeZlyeT, 4To IpHU S — 00 JIeBasg 4acThb pacCMaTpUBAEMOIO BBIPAKEHMs, KaK M JeBas 4acTb (6)

ctpeMutTcss K Hymo. OJHAaKO CTpeMJeHHEe K HYJII0, MPH PACCMATPUBAEMBIX YCIOBHUSX,
npou3BOHOM naBiieHus oT Bpemenu dP/dt , kak cnenyer u3 (1) npu @ = 1, o3HavyaeT crpemiieHue

BbIpakeHus (1) Kk cBoeMy npeneny ( HachIIEHUIO ) Pny,
[ToaTomy npupaBHuBas npaByto yacTh (1) npu @ = 1 k npaBoii yacTtu (5) MOIy4YUM:

B P? ;

G (7)
Kak BHIHO U3 MOCJIEIHEr0 BBIPAKEHHS 3HaueHHe P?/S cTpeMHUThCS K HyJII0, HOCKOIBKY TIOMAb
nong KB/l S crpemurtcs k GECKOHEYHOCTH, B TO BpeMsi Kak camoO 3HaueHHe P cTpemuTbCs K
BEJIMYMHE IJIJACTOBOIO JABJEHUS, KOTOpas ompenensercs Kak nepecedenue npsamor (7) ( B
koopauHarax P - p?/ S ) ¢ ockto opaunat P.

Anpobanust ypaBHenus (7) mpousBoawiack 1o AaHHBIM KB/l HEe(TSHBIX W Ta30BBIX CKBAXKHH
[1,2], Opu COOTBETCTBYIOIIUX TPAHUYHBIX YCIOBUAX U 3a00HHBIX MaBJICHUAX, KOTOpHIC
npuBefieHbl B Tabnume. [lo ra3oBeIM ckBakmHaMm 00OpadaThHIBANKCH JaHHBIE C TPAaHUYHBIMHU
YCIOBUSMU «OIPAaHMUYEHHBIN IJIACT C MOCTOSIHHBIM JaBJIEHUEM Ha KOHTYpe» M «OECKOHEUHBIH
mwiact». B mocienHem ciyyae pacCMOTpEHBI JiBa peXKUMa pabOThl CKBaXUHBI J0 OCTAHOBKHU:
T = 20tuT > 20t, rne T Bpemst paboThI CKBaXXUHBI 10 OCTAaHOBKU. Pe3ynbTaTel 00padoTku KB/

P=P,,

1o 3aBucumoctu (7) npuBeJeHbl Ha pucyHkax 1 -4.

Aaenenne, MMa

=)
~

3 4 5 6 7

10 P¥S, MPa/sun

Pucynox 1. KpuBas BoccTaHOBJICHHS TaBJICHHS 1711 OECKOHEYHOTO Ta30BOTO IJIACTa IPH
T > 20t

Aaenenne, MlMa

2 4 6 8 10 12

1000 P¥S, MPa/mun
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9.

PI/IcyHOK 2. KpI/IBaﬂ BOCCTaHOBJICHHA JaBJICHUA AJIA 0ECKOHEYHOTI'0 ra30BOro IiacTa Ipu
T = 20t

VOLUME 25 ISSUE 02 2023

Ha »Tux pucyHkax MO NepecedyeHUI0 MPSAMBIX C OCSIMU OpJIUHAT OINPEACTSUINCh 3HAUCHUS
OpENENbHBIX Jenpeccuit P,,, mocme 4yero mo 3aBUCHUMOCTH Pyym: = B, + P, HaXOJWUIUCh

IIJIaCTOBBIC AaBJICHUA, KOTOPBIC IIPUBOJAATCA B Ta6m/1ue.

Daenenne, MMNa
w
w

(1] 1 2 3 4 5 6 7 B 5

PS8, MPa/sun

Pucynok 3. KpuBast BOCCTaHOBIEHHS AaBJIEHUS 151 OTPAaHUUEHHOT'0 Ta30BOI'0 IUIAcTa ¢ OCTOSTHHBIM
JTaBJIICHHEM Ha KOHTYype

Aavnenwe, MNa

P¥/S, MPa/smm

Pucynoxk 4. KpuBas BoccraHoBieHHs JaBieHus o ckBaxxnHe Nel138 denepoBckoro He(TSHOTO
MECTOPOXKICHUS

Tabsuua 1. 3eMapeHHbIE BETUYMHBI Py na M BETTMYMHBI OTHOCUTEILHOM MOTPEMHOCTH

Ne | I'paHn4HbIE YCIOBUS Pexum P, MIla sz,q““n PKBﬂM, ITorpemHocTs
0
pabore! 3amep., Mna | pacuer., MIla &

1 beckoneunslii razoelt | T = 20t 17,00 22,95 23,10 0,7

IUIacT
2 beckoneunsiii razoelit | T =< 20t 7,53 14,60 14,54 1,1

IUIacT
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3 OrpaHu4yeHHbIN - 18,32 23,42 23,45 0,1
ra30BbIM MJ1acT

4 CkBaxuna Nel38 - 1,20 6,34 6,44 1,6
PenepoBCKOro
Hedrsaroro
MECTOPOXKICHUS

B Toii ke Tabsuie NPUBENEHBI TAKIKE 3aMEPEHHBIE BENMYMHBI Py nn M BETMYMHBI OTHOCUTEILHOM

MOTPEITHOCTH.
W3 cpaBHEHHMS pacueTHBIX M 3aMEPEHHBIX IUJIACTOBBIX JABICHUN BUIHO, YTO MPEIJI0KECHHBIN
METOJI TI03BOJIAET, 0€3 MpeABapUTEIHHOIO OMpEeeNieHUs] TPAaHUYHBIX M WHBIX YCIOBH, KaKk Ha
KOHTYpe, TaK ¥ B 30HE JPEHUPOBAHMS CKBAXHH, C YJIOBJICTBOPUTEIHHON I TNPAKTHKU
TOYHOCTBIO OIPECIISITh TIACTOBOE JIaBJICHHE.

CpaBHHMBasI PACCUUTAHHYIO TMPEAJIaraeMbIM METOJIOM BEJIMUMHY TUIACTOBOTO JABJICHUS C BEJIUYH-
HOU, ompenenseMoil TpaauLMOHHBIMU MeTogamu o0padorku KB/, MOXHO ycTaHaBIMBaTh
TPpaHUYHBIC YCIIOBHS pAOOTHI O OCTAHOBKH.

[Tocneanee MoO3BOJSET BHIOMPATH MPABUIBHYIO METOAMKY OOpaOOTKH KPUBOW BOCCTAHOBICHHS
JIaBJICHMS.

3akiaiouenue

1. TpennokeHa METOIWKA MOJIECIMPOBAHUS KPUBOW BOCCTAHOBIEHUS IABJICHUS U TUIOIIAIN
1oa 3TOI\/'I KpI/IBOfI, COOT BETCTBCHHO, 3BOJIOIIMOHHBIMH MOACIAMH <«HACBIIICHUA» H
OECKOHEYHOTO POCTa.

2. Ha ocHoBaHMM yKa3aHHOH METOJIUKH IPEIIOKEHO, B COOTBETCTBYIONIUX KOOPJIWHATAX,
npeoOpa3oBaHHOE YpaBHEHHE MPSIMOW, TOYKAa MEPeceYeHHsl KOTOPOH C OChIO OpAHHAT
OTIpeICIIIET TUIACTOBOE JaBJICHHUE.

3. IlpemnoxkeHHas METOAMKA MO3BOJSET OIMpPENeNATh MIACTOBOE AaBJIEHHWE KaK HE(TIHBIX,
TaK U ra30BbIX MECTOPOXKJIECHUU U HE TpeOyeT MpeABapUTEIbHOIO aHAIN3a TPAaHUYHBIX U
WHBIX YCJIOBHI Ha KOHTYpE He(PTEra30HOCHOCTH U B 30HE IPEHUPOBAHUS CKBAKUHBI.
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TOKAMUL MODELLOSDIRMO USULU iLO LAY TOZYIQININ
MUOYYON EDIiLMOSI

Miirsal Xudiyev!, Giilbala 9lasgarov?, Nazmiyya Osgarova®, Gllzar Qaracayeva*
1234 Azarbaycan Dévlot Neft vo Sonaye Universiteti

1“Neftin, qazin geotexnoloji problemlori vo Kimya” Elmi-tadqiqat Institutu, elmi isci

2.34<Neftin, qazin naqli vo saxlanmas1” kafedrast,

Yelmi isci, %t.e.n, dosent, ®miiollim, “laborant

XULASO

Lay tozyiqi tobii karbohidrogen yataqlarinin islonmasi {i¢iin on vacib parametrlorden biridir. Onun
torifi tozyiqin (PBU) istifadosine osaslanir. Lakin onun tam ¢ixarilmasi quyunun uzun miiddoto

(bir neca giino gader) dayandirilmasinin geyri-miimkiin olmas1 sobabindon xeyli ¢atinlogo bilar.
Homg¢inin qaz, qaz kondensati vo quyular {igiin lay sxemi (sonlu vo ya sonsuz) haqqinda bilik
tolob olunur.

Belo hallarda tokamiil modellosdirmasindon istifads etmok toklif olunur. Diiz xatt soklindo alinan
model lay sxemindon asili olmayaraq tozyiqin yarandig1 orazilords, neft, qaz vo ya qaz-kondensat
quyularinda qisa miiddat orzindo lay tozyiqini hesablamaga imkan verir.

Neft sonayesindo (qoza soraitinds vo ya sizmalar naticasinda) bag veron itkilor bugiinkii vaxtda on
boylk problemlordon biridir. Bu itkilor ham komiyyat baximindan, hom do otraf miihitin
cirklonmasi baximindan ¢ox boylik fasadlar yaradir. ©sason do neft komorlari vo texnoloji boru
sistemlorindo bas veron itkilor noticosindo vo otrafa dagilan neft vo neft mohsullariin
cirklonmalari naticosindo boylik tohliikelor yaranir.

Neft komorlorinin istismar1 zamani bag veron gozalardan yaranan itkilorin otraf miihito vurdugu
ziyanin vo onun ekoloji tasirinin qiymotlondirilmasi magsadils dagilan neftin hocmini miitloq
giymotlondirmok lazimdir.
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Moaqalodo boru komorlorindo bas veron qozalar zamani aparilan tohlil osasinda otraf miihito
dagilan karbohidrogenlorin miixtalif rejimlordos migdarini toyin etmok {igiin qrafo-analitik tisuldan
istifado etmok toklif edilmisdir. Molum olmusdur ki, qoza zamani mohz goza yerindo sizmalarin
bas verdiyi desik hissodo yarandigina goro neftin otraf miihito sorbost axmasi hagqqinda olan
fikirlorin konkret olmadigi siibuta yetirilmisdir.
Real gozalar zamani boru komorindon neftin hansi hissesinin axmasinin toyininin riskin tohlili
liclin ¢ox ohomiyyot kosb etdiyini nozoro alaraq, neft komorinin sixlasdirilmis profili osasinda
aragdirmalar aparilmigdir.
Bu zaman yeni texniki qurgularla yanasi, boru komorlorindo diagnostik yoxlamalar vo yoxlama
zamani oldo olunmus diagnostika naticolori asasinda sizmalarin yerlori miioyyonlogdirilir. Hotta
boru komarinds va texnoloji sistemlords qabaqcadan gozalarin bag vermosinin qarsist alinir.
Mogaloda qoza-neft dagilmalari, hamginin sarbast axin rejiminde komarin hacminin 3-5%-ni
toskil etmosi, boru komorinin tam bosalmanin iso hansi hallarda miimkiin olmasi sartlori
miuoyyonlosdirilmisdir.
Acar sozlar: ekoloji tosir, lay, lay tozyiqi, borpa oyrisi, tokamiil modeli, neft-gaz quyusu, gaz
kondensat quyusu, Darsi ganunu, sonsuz lay, texnoloji diagnostika, texnoloji sistem.
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FIRE SAFETY OF OIL TANKS IN OIL INDUSTRIAL FACILITIES
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ABSTRACT

The article vote to the main issues of ensuring fire safety of oil and gas complex production
facilities of the. Being very dangerous production facilities, they must qualitatively meet all fire
safety standards. An analysis of the statistical data of accidents and fires at these facilities showed
that the most dangerous situation occurs when oil reservoirs are destroyed. The main structures
for limiting oil and oil product spills in tank farms are earth embankments and enclosing walls
which made of non-combustible materials. An analysis of the consequences of the destruction of
reservoirs showed that such barriers are not able to hold back a breakthrough wave, which
repeatedly led to emergencies. One way to contain oil spills is to use tanks with a glass-in-glass
containment wall. The presence of a protective wall around the main vertical cylindrical tank ma-
kes it possible to avoid oil product leaks when such a tank is depressurized and avoids significant
environmental and material problems. The presence of a protective wall allows either to reduce
the area of the dike, or to get rid it altogether. This, in turn, will reduce the distances between such
reservoirs or groups of reservoirs, which makes it possible to reduce the total area of parks with
all subsequent benefits. However, such tanks are also at risk of depressurization and fire.

The fire hazard is increased by the likelihood of explosive concentrations in the interwall space,
as well as the ineffectiveness of the protective steel wall for withstanding high thermal loads du-
ring a fire in the interwall space. There are also certain difficulties in the arrangement of fire
extinguishing systems, their maintenance and repair work. An analysis of various scenarios for the
development of emergency situations shows that such tanks require reinforcement of this wall and
the inner shell. This implies the problem of timely detection of cracks in the body of the main
tank, as well as the detection of a combustible vapor-air medium formation in the interwall space.
In order to exclude the possibility of formation of an explosive mixture with air in the interwall
space of tanks, in case of depressurization of internal tanks walls and pipelines, many experts
propose to carry out phlegmatization of the steam-air space by introducing non-combustible inert
gases into it. Non-combustible gases (nitrogen, carbon dioxide, water vapor, exhaust gases of
internal combustion engines) reduce the partial concentration of oxygen in the mixture, narrowing
the limits of ignition, and when a sufficient amount of inert gas is introduced into the combustible
mixture, its ignition becomes impossible.

Thus, in the event of depressurization of the main tank, it is necessary to assess the possibility of a
combustible mixture formation in the interstitial space, clean the interstitial space from the
released oil product and clean the oil product from atmospheric residues and dirt accumulated at
the bottom of the interstitial space, determine ways to extinguish a fire in the interstitial space,
cool the protective walls and adjacent reservoir.

Keywords: fire safety, tank, hermeticization, oil-gas complex, protective wall.
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XULASO

Mogqalado neft-qaz kompleksinin istehsalat obyektlorinin yangin tohliikosizliyinin tomin edilmo-
sinin asas masalalori vurgulanir. Onlar ¢ox tohliikali istehsalat obyektlori olmagla, biitiin yangin
tohliikosizliyi standartlarina keyfiyyotco cavab vermolidirlor. Bu obyektlorde bas veron qoza vo
yanginlarin statistik molumatlarinin tohlili gostordi ki, on tohliikali voziyyat neft ¢onlorindo qoza
zamani yaranir. Con parklarinda neft vo neft mohsullarinin dagilmalarini moahdudlasdirmaq {i¢iin
asas todbirlors torpaq bondlorinin yaradilmasi vo yanmaz materiallardan hazirlanmis qapali divar-
lardir. Conlordo bas vermis gozalarin naticolorinin tohlili gostordi ki, bu ciir manealor dofalarlo
fovgolads hallara sabab olan sigrayis dalgasini saxlaya bilmir. Neft dagilmalarinin qarsisini alma-
gin yollarindan biri ¢onlorin otrafinda miihafizo divarlarinin qurasdirmasidir-"biri birinin i¢inda".
Osas saquli silindrik ¢onin otrafinda qoruyucu divarin olmasi, belo bir ¢onin hermetikliyini itir-
dikds neft mohsullariin sizmasiin garsisini almaga imkan verir vo ¢ox boylik ekoloji vo maddi
problemlorin qarsisini alir. Qoruyucu divarin olmasi ya torpaq bondlorinin sahasini azaltmaga
(bosluga si1zan neft mohsulunun handoks axmasi ehtimali azdir) vo ya ondan tamamils qurtulmaga
imkan verir. Bu, 6z ndvbasinda, bels ¢anlorin va ya ¢on qruplari arasindaki mosafalari azaldacaq
ki, bu da biitlin sonraki istlinliiklori ilo ¢on parklarinin {imumi sahasini azaltmaga imkan verir.
Acar sozlar: yangin tohliikasizliyi, ¢on, hermetiksizlosma, neft-qaz kompleksi, qoruyucu divar.

Giris

Neft-qaz sonayesi 6lkomizin iqtisadiyyatinda ¢ox miihiim rol oynayir, imumi daxili mohsulda
mithiim pay1 va vergi daxilolmalarinin shamiyyatli hissasini togkil edir. Buradan onun miitaraqqi
inkisafi vo tokmillogmasi zoruratindon irali golir ki, bunsuz 6lkonin sosial-iqtisadi voziyyatini
yaxsilasdirmaq vo onun garsisinda duran problemlori hall etmak ¢atindir vo bazon miimkiin deyil.
Eyni zamanda, neft-qaz sonayesinin osas Ozoalliyi son doraco tez aligan maddolor olan kiilli
miqdarda neft vo qazin hasilati, saxlanmasi, dasinmasi vo hazirlanmasidir.

Miiasir comiyyat elmi-texniki toraqqinin intensivlogsmasi vo istehsalin inkisafi ilo xarakterizo
olunur. Istehsalda yeni alotlorin, avadanliglarin va texnoloji proseslorin meydana ¢ixmasi neft-gaz
sonayesi obyektlorinds yangindan miihafizoys yeni toloblor qoyur. Belo miiossisalordo bas veron
yanginlar xeyli maddi zarar vo otraf miihits ziyan vurur. Obyektin yangin tohliikasizliyinin tomin
edilmosindo miihiim amil miisssisoelorde miivafiq yanginsondiirmas sistemlorinin quragdiriimasidir.
Lakin bu sistemlor hor zaman yangin xabardarlig1 va qarsisin1 almagq iqtidarinda deyil.

Bu mogqals neft-qaz kompleksinin istehsalat obyektlorinin yangin tohliikesizliyinin tomin edilme-
sindo osas masalolari isiglandirmaq vo onlarin halli yollarin1 tapmaq mogsadi dasiyir. Neft-qaz
sisteminin biitiin inkisafi dovriinde miiasirlik homiso belo obyektlorin yangin tohliikasizliyinin
tomin edilmosi zoruratini isloyib hazirlamali olub vo bu giino kimi tohliikasizlik ictimai vo dovlot
ehtiyac1 olaraq qalir. Movzunun aktualligi ondan ibaratdir ki, neft sonayesi miiossisalorindo
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yanginsondiirma sistemlori olsa belo, oldugga boyiik yangin bas vers bilor, bu zaman miiossisonin
iscilori vo Fovgolado Hallar Nazirliyinin amokdaslar1 yanginin aradan qaldirilmasi iigiin hansi
todbirlor gérmali olduglarini bilmalidirlor.

Moaqsad

Neft sonayesi miiossisalorindo neft ¢onlorinin yangin tohliikasizliyi xiisusiyyatlorinin tohlilinin
aparilmasi. Yangin-zaman vo mokanda inkisaf edon, insanlar tiglin boyiik tohliiko yaradan, maddi
ziyana sobab olan nozaratsiz yanma prosesidir.

Sonaye miiossisolorindo yanginlarin asas sobablori:

* bina v tikililorin tikintisinds yanar materiallardan istifads;

» yliksok partlayici avadanliglarin olmast;

* tez alisan mayelorin vo materiallarin boylik migdarda saxlanmas;

* tikinti-qurasdirma islorinin qiisurlart;

* toskilati sabablar;

* torpaq islori zamani mexaniki tosir;

* korroziya;

* toxribat;

« istehsalat qlisurlari.

Neft anbarlar1 yiiksok yangin va partlayis tohliikasi olan obyektlordir, onlarda fovgelada voziyyat-
lor, vaxtinda aradan qaldirilmadiqda, folakatli naticolors sobab ola bilor. Bu giin neft vo neft moh-
sullarinin istehsali, sonraki emali vo saxlanmasi ti¢iin biitiin obyektlorin yangindan miihafizasino
bOyiik diqget yetirilir. Yangmlar haqqinda molumatlara, eloco do neft ¢onlorinin alovlanmasina
dair statistik molumatlara asason qiymotlondirmok olar ki, belo qablarin tohliikali istilik tosirlorine
va partlayislara qars1 dayaniqligi, qrup yanginlarinin qarsisinin alinmasi imkanlar1 vo yanginlarin
effektiv sondiiriilmasi.

Metodlar

Bu obyektlordo bas veron qoza vo yanginlarin statistik molumatlarinin tohlili gdstordi ki, on
tohliikali voziyyat neft ¢onlorindo qozalar zamani yaranir. Con parklarinda neft vo neft mohsullari-
nin dagilmalarint mohdudlasdirmagq tigilin asas strukturlar torpaq handoklori vo yanmaz materiallar-
dan hazirlanmis qapali divarlardir [1]. Conlords bag vermis gozalarin naticolorinin tohlili gostordi
ki, bu ciir maneolor dofalorlo fovgolado hallara sobaob olan sigrayis dalgasini saxlaya bilmir [2].
Neft dagilmalarinin garsisin1 almagin yollarindan biri ¢enlorin otrafinda qoruyucu divarlarinin
qurasdirmasidir - "biri birinin i¢inda" (sakil 1).

Osas saquli silindrik ¢onin otrafinda qoruyucu divarin olmasi, belo bir ¢onin hermetikliyini
itirdikdo neft mohsullarinin sizmasinin qarsisint almaga imkan verir vo ¢ox bdyiik ekoloji vo
maddi problemlarin qarsisint alir. Qoruyucu divarin olmasi ya torpaq hondoklorinin sahasini
azaltmaga (bosluga sizan neft mohsulunun hondoko axmasi ehtimali azdir) vo ya ondan tamamilo
qurtulmaga imkan verir. Bu, 6z ndvbasinda, belo ¢anlarin va ya ¢on qruplar arasindaki masafolori
azaldacaq ki, bu da biitiin sonraki istiinliiklori ilo ¢on parklarmin timumi sahosini azaltmaga
imkan verir.
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Sakil 1. Qoruyucu divari olan ¢onlorin tikintisi.

Bu ciir layiholondirilmis ¢onlordon ¢on parklarinda qoruyucu torpaq hondoklorinin
quragdirilmasinin miimkiinsiiz oldugunda istifads olunur. Homginin otraf miihitin vo ohalinin
tohliikesizliyini tomin etmok {ig¢iin su hdvzolorinin vo yasayls mentogolorinin yaxinliginda
qoruyucu divarli ¢onler tikilir. Osas saquli silindrik ¢onin otrafinda qoruyucu divarin olmasi bels
bir ¢onin qoza zamani vo ya hermetikliyi itirdikde neft mohsullarinin sizmasinin qarsisini almaga
imkan verir. Qaza noticesinde sizan neft mohsulu orazido (torpaqda) deyil, onun buxarlanma
sahosini oshomiyyatli dorocado azaldacaq vo shomiyyatli ekoloji vo maddi problemlorin gargisini
alacaq dairovi boslugda olacaq - neft mohsulu ¢irklonmayacaok vo basqa konteynera vurula bilor
[3]. Qoruyucu divarin olmast ya torpaq hondoklorinin sahasini azaltmaga (bosluga sizan neft
mohsulunun hondoke axmasi ehtimali azdir) vo ya ondan tamamilo qurtulmaga imkan verir. Bu,
0z novbasindo, belo ¢onlorin vo ya ¢on qruplari arasindaki mosafalori azaldacaq ki, bu da biitiin
sonrak iistiinliiklori ilo ¢on parklarinin iimumi sahasini azaltmaga imkan verir.

Qoruyucu divarli ¢onlorin konstruksiyasini nazordon kegirorok molum olmusdur ki, onlarin osas
xiisusiyyoti mohsulun saxlanmasi ii¢iin nazorde tutulmus osas ¢ondon vo goza vo ya mohsulun
sizmasl zamani onu saxlamaq ti¢lin nozordo tutulmus qoruyucu (xarici) ¢gondon ibarot olmasidir.
Qoruyucu ¢on agiq tutum soklinds hazirlanir vo i¢indo osas rezervuar qurasdirilir.

Belo ¢onlorin iistiinliiklori asagidakilardir:

* torpaq hondoklorinin gazilmamasi biitiin ¢on parkinin sahasinin azalmasina gatirib ¢ixarir;

* ekoloji tomizlik - osas ¢onin hermetikliyi pozuldugda neft mohsullar torpaga daxil olmur;

* osas ¢onin hermetikliyi pozulduqda, dagilma yangini, buxarlanma vo yanacaq-hava qarisiginin
omolo golmosi istisna edilir.

Buna baxmayaraq, belo ¢onlor do hermetiksizlogsmo vo yangin riski altindadir vo onlarin yangin vo
ekoloji tohliikasizliyi mosalolori kifayat qader yiiksok saviyyoads hallini tapmamisdir. [4] Yangin
tohliikasi divarlararasi mokanda partlayici konsentrasiyalarin olma ehtimali, eloco do divarlararasi
mokanda yangin zamani yiiksok istilik yiiklaring tab gotirmok {i¢iin qoruyucu polad divarin some-
rasizliyi ilo artir. Yanginsondiirma sistemlorinin togkili, onlara qulluq vo tomir islorindo do
miuoyyan ¢atinliklor var.

Fovgolado hallarin inkisafinin miixtolif ssenarilorinin tohlili {izro aparilan todqiqatlar [5] gdstorir
ki, belo ¢onlordo daxili vo xarici divarin mohkomlondirilmosini tolob edilir. Bu, asas ¢ondo
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catlarin vo qiisurlarin vaxtinda askar edilmasi problemini, homginin divarlararasi boslugda yanan
buxar-hava miihitinin omolo golmasinin askar edilmasini nozards tutur.

Natico

Daxili g¢onlorin vo boru kemorlorinin divarlarmin hermetikliyinin pozulmasi zamani ¢anlarin
divararas1 mokaninda hava ils partlayici qarisigin omals galmasi ehtimalini istisna etmak ti¢iin; bir
¢ox miitoxassis yanmayan inert qazlari daxil etmoklo buxar-hava boslugunun flegmatizasiyasini
toklif edir. Yanmayan qazlar (azot, karbon gazi, su buxari, daxili yanma miihorriklorinin iglonmis
gazlar1) garisigda oksigenin qismon konsentrasiyasini azaldir, alovlanma hadlorini daraldir.
Bundan slave, miioyyen bir istilik tutumuna malik olmagq]la, ilkin yanan qarisig1 qizdirmaq {igiin
istifados edilocok istiliyin bir hissasini gotiira bilirlor.

Buna goros istilik tutumu no gadar giicliidiirss inert qazlarin tosiri do bir o godor yiiksokdir. Yanan
garigiga kifayat qodor miqdarda inert qaz daxil edildikds, onun alovlanmasi geyri-mimkin olur.
Bununla belos, azotun flegmatizator kimi istifadosi- prosesi shomiyyatli doracods ¢otinlosdirir vo
xarcClorini artirir. Ciinki, olavo saxlama vo nasos avadanligi vo, homg¢inin, qaz boraborlogsdirmo
sisteminin istifadosini tolob edir. Bu sistemlo yangin bitisik ¢onlora yayila bilor, hotta alov
sOndiiranlarin istifadosi olsa belo.

Belaliklo, asas ¢onin hermetikliyi pozulduqda, asagidaki masalolori hall etmok lazimdir:

1. Divarlar arast boslugda yanar qarisigin omolo golmosinin miimkiinliiyli vo onun askar
edilmasinin qiymatlondirilmasi;

2. Divarlar aras1 bosluga buraxilan neft mohsulundan vo neft mohsulunun 6ziiniin atmosfer
qaliglarindan va divarlar arasi boslugun dibinds y1g1lmis kirdon tomizlonmasi;

3. Divarlar aras1 bosluqda yangin bas verdikds onun sondiiriilmasi tisullari;

4. Qoruyucu divarin vo bitisik ¢onlorin soyudulmasina tolabat.
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PE3IOME

B cratpe ocBenieHbl OCHOBHBIE BOIPOCHI O0ECHEUEHHUs IMOKApHOW OE30MaCHOCTH IMPOU3BOJI-
CTBEHHbIX ~ OOBEKTOB  He(dTerasoBoro  KOMIUIeKca.  SIBisisicb  O4YEHb  ONACHBIMH
MMPON3BOACTBCHHBIMU 06’b€KTaMI/I, OHMU AOJDKHBI Ka4CCTBCHHO COOTBCTCTBOBAaTH BCEM HOPMaM
noXkapHoW 0e30macHOCTH. AHaiM3 CTAaTUCTHUECKUX [aHHBIX aBapuil M IOKapoOB Ha 3THUX
00BEeKTax MOoKa3all, 4YTo HamboJiee ONMacHas CHUTyalusi BO3HUKACT NMpHU aBapuu B Hedredaszax.
OCHOBHBIMH MEPONPUATUSAMH IO OIPAaHUYEHHIO PA3JIMBOB HEPTH U HEPTENPOJYKTOB B
pe3epBYyapHBIX TMapKax SBISIOTCS CO3JaHWE 3€MIIIHBIX JaM0 M 3aKPBITBIX OTPAXKICHUN U3
HETOpIOYMX MaTepuayioB. AHaJIN3 pE3yJIbTaTOB aBapuil B TaHKax IIOKa3ajl, YTO TaKUE IPErpajbl
HE MOTJIM CACPKATh BOJIHY BBIIMIJIECKA, KOTOpasd HCOAHOKPATHO BbI3bIBaJla aBaprIHBIC CUTyallu.
OxHuM M3 cnocoOOB MPENOTBpALLCHHs] pPA3IUBOB HEPTH SBJISETCS YCTAaHOBKA BOKPYT
pe3epByapoB 3aIUTHBIX CTEHOK - «OJHA B JApyron». Hamuune 3aliMTHOW CTEHKU BOKPYT
OCHOBHOT'O BEPTUKAJIBHOIO LWIMHIPUUYECKOTO pe3epByapa IO3BOJSET NMPENOTBPATUTH YTEUKY
He(DTEPOAYKTOB TIPH TOTEPEe TEPMETUYHOCTH TAKOro pe3epByapa M H30€XaThb OTPOMHBIX
HKOJIOTHUECKUX M MaTepHalbHBIX Mpobiem. Hamuune moamnopHoW CTEHKH MO3BOJISIET JUOO
YMEHBUIUTh IJIOUIAJ(b 3eMJISIHBIX JaMO (MeHbIIAs BEPOSATHOCTh TOrO, YTO MPOCOUYUBIIMNCS B
miesib He(TEMpOAYKT TMOMaAEeT B TpaHIIE), MO0 M30aBUTHCA OT HEE COBCEM. JTO, B CBOIO
ouepelib, MO3BOJIMUT COKPATUTh PACCTOSIHUS MEXy TaAKUMHU pE3€pByapaMu WM TPyNIIaMU pe3ep-
BYyapoOB, 4YTO IMO3BOJIACT YMCHBLIIHNTDH 06HIYIO rmiom@anab pE3CpBYyapHBIX MAPKOB CO BCEMH BBITC-
KAIOIIMMHU IPEUMYIIECTBAMHU.
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ABSTRACT

Accidents due to corrosion of metals lead to large losses. Due to the unresolved problems of
corrosion, technical development in many industries is slowing down. This issue is of particular
relevance in developed countries with large reserves of metal. Corrosion, which is currently
considered a global problem in the oil and gas industry, remains a very serious problem in the
petrochemical, oil and gas and other industries of the developed world with the oil industry.

The corrosion process is also a serious and urgent problem for our country, since our republic has
developed industries for oil and gas production, their processing, petrochemistry and chemistry.
The presence of corrosive gases H2S, CO2 and O2 and SRB in formation waters is a matter of
time when complexly effective or multifunctional inhibitory bactericidal reagents will be
investigated and put into use. Considering that SRB can cause more corrosion aggressiveness than
other types of bacteria, the inhibitory bacterioid reagent that we will create is designed to
completely stop the hiyat activity of SRB within a short time. As we know, SRB creates biogenic
hydrogen sulfide in the process of life. It is also a substance that, as we have already mentioned,
has a more dangerous corrosive activity. In general, when considering the variety of corrosive
properties in the oil industry, it becomes apparent that the most dangerous corrosive agent is
hydrogen sulfide. It should also be noted that the destruction of other biological groups of
microorganisms is also possible upon termination of the activity of SRB. Despite numerous
scientific studies and the creation of new types of corrosion inhibitors, the creation of highly
effective inhibitory bactericidal properties of reagents that can protect oil industry installations
and equipment from corrosion at high concentrations of H2S, CO2 and O2 remains an urgent
problem. For this reason, for these media, it is necessary to create a reagent with such
multifunctional properties so that it can solve the problem of corrosion in all aggressive media.
After the search for long-term corrosion processes, it is considered more economically feasible to
synthesize, study and use on an industrial scale multifunctional reagents with universal properties
in terms of corrosion.

For the first time in laboratory conditions, the effect of the inhibitor c-1 and a Al-1 on the
corrosion rate and vital activity of sulfate-reducing bacteria from the Postgate-"v'" nutrient
medium in aggressive environments where hydrogen sulfide, carbon dioxide and hydrogen sulfide
gas are combined is studied. According to the results of numerous experiments, it was found that
the optimal consistency of the c-1 inhibitor is 45 g/t, and the optimal consistency of a Al-1 is 700
g/t. Al-1 is used both in aggressive environments, where gases are located separately and together,
and in the Postgate-"B" nutrient medium, which is a fertile environment for the development of
sulfate-reducing bacteria. It exhibits higher activity compared to reagent 1. Protection effect from
corrosion in the optimal layers of inhibitor c-1 and a Al-1, respectively, 95.8%, 98.7% in a
hydrogen sulfide environment, 88.9%, 93.8% in a carbon dioxide environment, 90.3%, 95.4 % in
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an environment where both gases are together. At the optimum consistency, the bactericidal
action of the c-1 and a Al-1 inhibitors is 86% and 97%, respectively.

Keywords: composition, inhibitor, corrosion, protective effect, sulfate-reducing bacteria, carbon
dioxide, hydrogen sulfide, bactericidal effect
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XULASO

Metallarin korroziyasi sobobindon bas veron qozalar boyiik itkiloro sobob olur. Korroziya
problemlarinin hall olunmamasi sababindon ssnayenin bir ¢ox sahalorinds texniki inkisaf longiyir.
Bu masals boyiik miqdarda metal ehtiyati olan inkisaf etmis 6lkalords xiisusi aktualliq kasb edir.
Hazirda neft-gaz sonayesinin qlobal problemi sayilan korroziya, neft sonayesino malik inkisaf
etmis diinya 6lkalorinin neft-kimya, neft-gaz sonayesi va digor sahalords ¢ox ciddi problem olaraq
qalmaqdadir.

Respublikamiz inkisaf etmis neft vo qaz ¢gixarma, onlarin emali, neft-kimya vo kimya sahalarina
malik oldugundan korroziya prosesi 6lkemiz Ugln do ciddi vo aktual problem sayilir. Lay
sularinda aqresiv H2S, CO2 vo O2 gazlarinin vo SRB olmasi mohz kompleks tosirli vo ya
coxfunksiyali inhibitor bakterisid xassoli reagentlorin todqiq olunarag totbigs yonoldilmasi
zamanin talabindan irali golon bir masaladir. SRB-nin digor név bakteriyalara nisbston daha ¢ox
korroziya agresivliyi yarada bilmasini nazors alaraq torafimizdon yaradilacaq inhibitor bakterid
xassali reagentin SRB-nin hiyat faaliyyatinin qisa zaman orzindo tamamilo dayandirilmasini
nozords tutulmusdur. Bildiyimiz kimi, SRB hoyat foaliyysti prosesinds biogen hidrogen sulfidi
yaradir. Bu da qeyd etdiyimiz kimi daha tohllkali korroziya aktivliyine malik maddadir.
Umumiyyatlo, neft sonayesinds korroziya xisusiyyatlorinin muxtalifliyini nozardon kegirdon
zaman molum olur ki, an gorxulu korroziya agenti hidrogen sulfiddir. Onu da geyd edok ki, SRB-
nin hoyat foaliyyatinin dayandirlmasi zamani1 digor bioloji grup mikroorganizmlorin do mohv
edilmisi miimiikiindiir. Cox sayli elmi todqiqat islori aparilmasi va yeni ndv korroziya ingibitorun
yaradilmasima baxmayaraq H2S, CO2 vo O2 —nin yukssk qatiliqiarinda, homsinin SRB-nin
yuksok miqgdarinda neft sonayesi qurgu vo avadanliglarin korroziyadan miihafizo eds bilacok
yuksok effekti inhibitor bakterisid xassali reagentlorin yaradilmasi aktual problem kimi
galmaqdadir. Bu sababdon do gésterilon mihitlor tgiin belo ¢oxfunksiyali xassaya malik reagent
yaradilmalidir ki, biitiin aqresiv mihitlords korroziya problemini hall eds bilsin. Aparilmis
uzunmuddorli korroziya proseslorinin axtariglarindan sonra iqtisadi baximindan daha moqsada
uygun korroziya noqteyi nazordon universal xassays malik ¢oxfunksiyali reagentlorin sintezi,
todqigi vo Senaye miqyasinda tatbigi daha mogsads uygun hesab edilir.
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Ik dofs olaraq laboratoriya seraitinda S-1 inhibitorunun vo Al-1 kompozisiyanin hidrogen sulfid,
karbon qazi vo hidrogen sulfid qazi ilo karbon gazinin birgs oldugu aqressiv miihitdo korroziya
stirotine vo Postgeyt-«B» qidalandirict miihitindon sulfatreduksiyaedici bakteriyalarin hoyat
foaliyyating tosiri tadqiq edilmisdir. Coxsayli tocriibalorin naticalsrinden molum olmusdur ki, S-1
inhibitorun optimal qatilig1 45q/t, Ai-1 kompozisiyasmin optimal gatihg isa 700q/t-dur.Al-1
kompozisiyasi hom qazlarin ayri-ayriligda vo birgs olduqglari aqressiv miihitlordo vo hom do
sulfatreduksiyaedici bakteriyalarin inkigafi {i¢lin miinbit miihit olan Postgeyt-«B» gida miihitindo
S-1 reagenti ilo miiqayisodo daha yiiksok aktivlik niimayis etdirir. S-1 inhibitorun va Ai-1
kompozisiyasimin optimal gathiglarinda korroziyadan miihafizo effekti uygun olaraq hidrogen
sulfid miihitinds 95.8%, 98.7%, karbon gazi miihitindo 88.9%, 93.8%, hor iki qazin birgs oldugu
miihitdo 90.3%, 95.4% toskil edir. Optimal qatiliqda S-1 inhibitorun vo Al-1 kompozisiyasimin
bakterisid effektlori iso uygun olaraq 86% va 97%-dir.

Acar sozlar: kompozisiya, inhibitor, korroziya, miihafizo effekti, sulfatreduksiyaedici bakteriya,
karbon qazi, hidrogen sulfid, bakterisid effekti.

Giris

Neft sonayesi avadanliglarinin vo boru kemorlori sistemlorinin isinin etibarliliginin vo uzundmir-
liliylinlin tomin edilmosi neft yataglarinin islonmasi zamani vo karbohidrogen xammalinin
sonradan noaql etdirilmasi zamani1 miithiim masalolordon biri hesab edilir. Lakin bu sahads istismar
miihitinin korroziya aktivliyi olduqca yiiksokdir vo bu da 6z ndvbasindo aqressiv qazlarin (H2S,
CO02, 02) va sulfatreduksiyaedici bakteriyalarin istiraki ilo shomiyyatli derocads slagodardir Neft
komorlori {i¢iin neftin temperaturunun azalmasi zamani omolo golon kondensat nisboton daha
tohliikolidir. O, ikifazali korroziya sistemidir ki, onun su hissasindo korroziya proseslori bas verir .
Agressiv korroziya miihitinin tosiri tokco metallarin dagilmasi ilo mohdudlasmir. Xiisusilo, hid-
rogen-sulfid korroziyasinin nisbaton tohliikoli tozahiirlorindon biri gorginlik altinda sulfid
korroziya catlamasi hesab edilir. Bundan basqa korroziya mohsullar1 nasos avadanliglarina
diigorak onun tutulmasina vo pazlanmasina sobab olur ki, bu da neft laylarin mohsuldarliginin
azalmasina gotirib ¢ixarir. Quyu mohsullari ilo birlikde ¢ixarilan domir sulfidlor vo oksidlor neft
emulsiyalarimin stabilizatorlar1 hesab edilir ki, bu da neftin qurgularda hazirlanmasi xorclorini
artirir. Homginin quyularin, magistral vo texnoloji boru komarlorinin polad avadanliglarinin
korroziyast onlarin istismar miiddstinin azalmasi vo onlarin tomiri xarclorinin artmasi ilo yanast,
otraf miihito dos ciddi ziyan yetirs bilir. Avadanliglarin zodslonmasi torpagin aqressiv lay sular ilo
soranlagmasina, torpaq vo tabii su hdvzalorinin neft vo neft mohsullar ilo ¢irklonmasinag gatirib
clxarir.

Bununla olaqadar olaraq, hal-hazirda neft yataqlarinda quyularin texnoloji avadanliglarinin
istismar miiddatinin artirilmas: problemina bdyiik diqqet yetirilir. Neft sonaysindo modon
avadanliglarinin vo boru komoarlorinin korroziyadan miihafizosinin effektiv {isullarindan biri
korroziya ingibitorlarinin istifadesi hesab edilir. Ingibitor miihafizesi iisulu modon avadanligla-
rinin vo boru komoarlorinin korroziyadan miihafizosinds nisbaton genis yayilmis vo iqtisadi
nogteyi-nozordan dziinii tesdiglomis iisul hesab edilir. Ingibitorun qatiligmi doyismoklo vo ya
mixtolif korroziya oleyhino g¢oxfunksiyali ingibitorlardan istifado etmoklo movcud texnoloji
sxemlords prinsipial doyisilik etmodan korroziya siiratini gobuledilon soviyyays qodor azalmasina
nail olmagq olar [1-9].
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Moaqsad
Yeni reagentin vo kompozisiyanin miixtolif aqressiv miihitlordo miihafizo effektivliliyinin
Oyronilmosindon ibaratdir.

Metodika

Laboratoriya soraitindo aparilan tocriilboa zamani C11H9CI2IO reagentindon (sorti adi S-1)
“Difron-4201 + C11HOCI2IO = 28 : 1 nisbotli kompozisiyadan ( sorti adi-Al-1) istifado
edilmigdir. S-1 inhibitorun optimal sorf normasi ise 45q/t, kompozisiyanin optimal sorf normasi
159 700g/t olmusdur.

Korroziya intensivliyini todqiq etmok li¢iin Ct3 markali polad niimunslorindon istifado edilmisdir
(coadval 1).

Cadval 1. Ct3 markali poladin kimyavi torkibi (%)

novi C Mn Si P S Cr Ni Cu Fe
Ct3 0.2 0.5 0.15 0.04 0.05 0.30 0.20 0.20 98.36

Olgiilori 30x20x1 mm olan Ct3 markali polad 16vhaciklorinin korroziyaya ugramasi siiratinin
kiitlo itkisine goro toyin edilmesi iiciin laboratoriya soraitinds 6 saat miiddotinds, 250C
temperaturda todqiqatlar aparilmsdir.

Ct3 markali poladdan hazirlanmis va 6lgiilori 30x20x1mm olan 16vhalar slifloyici dozgahda slif-
lonmis, tizorilori aseton vo spirtlo tomizlodikdon sonra analitik torazido ¢okilmisdir. Laboratoriya
smnagl basa catdigdan sonra polad l6ovholor miihitdon c¢ixarilmis va sothindoki korroziya
mohsullarindan tomizlonmisdir. Bunun {i¢iin 16vhalor 10%-1i xlorid tursusu va 40%-li formalindon
hazirlanmis mohlulda pambigla tomizlonmis, axan suda yuyulmus vo asetonda qurudulmusdur.
Lovhalori ham tocriibadon avval, hom do sonra stabil ¢okiys gatirmak iiciin eksikatorda 10-12 saat
saxlanilmisdir. Daha sonra I6vholor yenidon torazide ¢okilmisdir [10-12].

Korroziyanin siirati agagidaki riyazi ifadoyas osason hesablanmigdir.

ml_mZ
St

K=

burada m1 — niimunonin siaqdan avvalki ¢okisi, qr; m2 — niimunonin korroziya mohsulunu konar
etdikdon sonraki ¢okisi, qr; S — nlimunonin sahosi, m2; t - sinagin aparilma miiddati, saat.
Longims amsalinin hesablanmasi iigiin istifads olunan ifado

burada KO — reagentsiz; Kinh. — reagentin istiraki ilo olan korroziya siirati (q/m2-saat).
Reagentlorin miihafizo effekti asagidaki diisturla hesablanmisdir
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K, —K

Z= 100%

0
burada KO — reagentsiz; Kinh. — reagentin istiraki ilo olan korroziya siirati (q/m2-saat).
Sulfatreduksiyaedici bakteriyalarin inkisafi va yetismasi tiglin Postqeyt-«B» gida mihitindon

istifado edilmisdir (codval 2).

Cadval 2. Postgeyt«B» gidalandirict miihitinin torkibi, g/l

e K2HP MgSO4x7H Na2SO | FeS04 (1%-li HCI-
Miihitin adi NH4CI o4 20 CaS0O4 |C<’;1;<t0t- Na2S 3 da 5%-1i mohlulu)
Postgeyt «B» | 1,0 0,5 2,0 1,0 2,6 0,2 2,0 0,5

Laboratoriya goraitinds reagentlorin bakterisid xassalorini miayyan etmak Uglin tocriiba zamani
sulfatreduksiyaedici  bakteriyalarin  «Desulfomikrobium» vo «Desulfovibriodesulforicans»
novlorindon olan stammindan istifado edilmisdir. Toacribo Ucln istifado olunan sulfa-
treduksiyaedici bakteriyalar SOCAR-mn Bibiheybotneft NQCI-nin 1082 sayli quyusunun lay
sularindan gotiiriilmiisdiir.

Reagentin istiraki ilo sulfatreduksiyaedici bakteriya hiiceyralorinin inkisaf omsali agagidaki ifado
ilo hesablanir [13]:

100(ng — nyup)
ng

N,% =

burada nO — reagentsiz miuhitdo mikroorganizmlorin sayi; ninh — reagentli muhitindo mikro-
organizmlarin say1.

Noticalor vo onlarin miizakirasi. Laboratoriya saritinde S-1 inhibitorunun vo Al-1 kompozisiyanin
inhibitor xassasi hidrogen sulfid, karbon qaz1 va har iki qazin birgs oldugu aqressiv korroziya
miihitinde todqiq edilmigdir.Tocriibolor otaq temperaturunda alti saat miiddetinde vo dinamik
soraitdo yerino yetirilmisdir. Alinmis tocriibi naticolor cadval 3 vo 4-do verilmisdir.

Cadval 3. S-1 inhibitorun miixtalif korroziya miihitinde miihafizo effekti

. Vinhibitor NN
g‘“ ssm2  |Ml,q |M2q MI-M2,q | suz ?I/L'J”h'b'to v Tk Z.%
g/m2.s qm2.s

H2S mihitinda

0 0,0013 8,6697 8,6327 0,037 4.72 - - - -
15 | 0,0013 8,6697 8,6637 0,006 4.72 0,8307 5.68 0.9303 82.4
25 | 0,0013 8,6697 8,6647 0,005 4,72 0,6277 7.52 0.7030 86.7
35 | 0,0013 8,6697 8,6667 0,003 4.72 0,3634 12.99 0.4070 92.3
45 | 0,0013 8,6697 8,6687 0,001 4.72 0,1982 23.81 0.2219 95.8
CO2 miihitinda

0 0,0013 8,6697 8,6357 0,034 4.34 - - - -
15 | 0,0013 8,6697 8,6597 0,010 4.34 1.3627 3.18 1.5262 68.6
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25 ]0,0013 8,6697 8,6607 0,009 4.34 1.1110 3.90 1.2443 74.4
35 |0,0013 8,6697 8,6637 0,006 4.34 0,7074 6.13 0.7922 83.7
45 10,0013 8,6697 8,6657 0,004 4.34 0,4817 9.00 0.5395 88.9
H2S+ CO2 mihitinda

0 0,0013 8,6697 8,6387 0,031 4.06 - - - -

15 | 0,0013 8,6697 8,6567 0,013 4.06 1.7214 2.35 1.9279 57.6
25 |0,0013 8,6697 8,6607 0,009 4.06 1.2789 3.17 1.4323 68.5
35 |0,0013 8,6697 8,6657 0,004 4.06 0,5765 7.04 0.6456 85.8
45 | 0,0013 8,6697 8,6667 0,003 4.06 0,3938 10.30 | 0.4410 90.3

Cadval 3-don gorunduyd kimi S-linhibitorunun qatiligi 15q/t —dan 45g/t-na kimi artdiqca hoar Ug
muhitdo korroziyadan muihafizo effekti artir vo on yuksok effek har Gi¢ mihitdo mohz reagentin
459/t miqdarinda miisahids olunur.Qeyd olunan qatiliq intervalinda hidrogen sulfid miihitindo
miuhafizo effekti 82.4-95.8%, karbon qazi miihitindo 68.6-88.9% Vo har iki gazin birgs oldugu
muhitdo iso 57.6-90.3% intervalinda doyisir. Noticalordon gorunduyd kimi S-1 inhibitoru
hidrogen sulfid muhitinds daha yaxs1 effek gostarir.

Cadval 4. Al-1 kompozisiyanin miixtalif korroziya miihitinde miihafizo effekti

Vinhibitor | Vinhibito
Cinq | S, m2 M1, q M2, q M1-M2,q | suz rlu Y Ik 2%
g/m2.s g/m2.s

H2S miihitinda

0 0,0013 | 8,6697 8,6327 0,037 4.72 - - - -
400 | 0,0013 | 8,6697 8,6637 0,006 4.72 0,7410 6.36 0.8299 | 84.3
500 | 0,0013 | 8,6697 8,6657 0,004 4.72 0,5380 8.77 0.6025 | 88.6
600 | 0,0013 | 8,6697 8,6677 0,002 4.72 0,2171 21.74 | 0.2431 | 954
700 | 0,0013 | 8,6697 8,6692 0,0005 4.72 0,0613 76.99 | 0.0686 | 98.7
CO2 mihitinds

0 0,0013 | 8,6697 8,6357 0,034 4.34 - - - -
400 | 0,0013 | 8,6697 8,6607 0,009 4.34 1.2369 3.51 1.3853 | 715
500 | 0,0013 | 8,6697 8,6627 0,007 4.34 0.9851 4.40 1.1033 | 77.3
600 | 0,0013 | 8,6697 8,6647 0,005 4.34 0,5902 7.35 0.6610 | 86.4
700 | 0,0013 | 8,6697 8,6677 0,002 4.34 0,2690 16.13 | 0.3012 | 93.8

H2S+ CO2 mihitinda
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0 0,0013 | 8,6697 8,6387 0,031 4.06

400 | 0,0013 | 8,6697 8,6577 0,012 4.06 1.5346 2.64 1.7187 62.2
500 | 0,0013 | 8,6697 8,6617 0,008 4.06 1.0637 3.82 1.1913 73.8
600 | 0,0013 | 8,6697 8,6667 0,003 4.06 0,3410 11.90 | 0.3819 91.6
700 | 0,0013 | 8,6697 8,6687 0,001 4.06 0,1867 21.74 | 0.2091 95.4

Coadval 4-don gériindiiyii kimi Al-1 kompozisiyanin qatihig1 artdiqca miihafizo effekti artir vo an
yuksok mihafizo effekti kompozisiyanin 700q/t miqdarinda qeyds alinir.Kompozisiyanin
qatihiginin 400-700g/t intervalinda doyismasi zamani uygun olaraq hidrogen sulfid miihitindos
gorunma effekti 84.3-98.7%, karbon qazi miihitinds 71.5-93.8% va har iki qazin birgs istiraki ilo
olan aqgressiv miihitdo iso 62.2-95.4% intervalinda doyisir. S-1 inhibitorunda oldugu kimi Ai-1
kompozisiyast mahz hidrogen sulfid mihitinds daha ylksok muhafizs effektivliyino malik olur.
Hoar (ic muhitde S-1 inhibitorunun va Ai-1 kompozisiyanin naticalorinin mugayisasindon malum
olur ki, kompozisiya daha yiksok muhafizo etmok xisusiyystino malikdir va bunu da muxtalif
toyinath reagentlorin qarisiginda miisbat sinergetik effektinin yaranmasi ilo asaslandirmaq olar.
S-1 inhibitorun va Al-1 kompozisiyanin bakterisid effekti Postgeyt-«B» qgidalandirict miihitindo
todqiq edilmisdir. Tacriilbs zamani «Desulfomikrobium» va «Desulfovibriodesulforicans»
novlorindon olan stammindan istifads edilmisdir.Siaqlar 15 giin orzindo aparilmis vo miihitdo
hidrogen sulfidin gatiiginin doyismosino osason S-1 inhibitorunun vo Al-1 kompozisiyanmn
bakterisid effekti hesablanmigdir (sokil 1, 2).

Sokil 1 vo 2-don gortndiyG kimi S-1 inhibitorun optimal gatiigi 45q/t, Al-1 kompozisiyasinin
optimal qatilig1 isa 700q/t-dur.

Sakil 1-don gorundiyd kimi S-1 inhibitorun 5q/t migdar1 miihitds olan sulfatreduksiyaedici bak-
teriyalarin 20%-ni, 10g/t migdar1 30%-ni, 15qg/t miqdar1 45%-ni, 20q/t miqdar1 55%-ni, 25¢/t mig-
dar1 65%-ni, 30q/t miqdar1 75%-ni, 35q/t miqdar1 80%-ni, 40q/t miqdar1 85%-ni vo 45¢g/t miqdar1
1S9 86%-ni mahv edir.

Sokil 2-don gériindiiyii kimi Al-1 kompozisiyanmn 100g/t migdart 35%, 200q/t miqdar1 50%,
300g/t migdar1 65%, 400q/t miqgdar1 80%, 500qg/t miqdar1 85%, 600q/t miqdar1 95% va nahayot
7009/t migdar1 isa sulfatreduksiyaedici bakteriyalarinin 97%-nin hoyat foaliyystini dayandirir.
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1-S-1 inhibitoru ; 2-Al-1 kompozisiyasi

Sakil 1. S-1 inhibitorun sulfatreduksiyaedici bakteriyalara tosir effekti
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Sokil 2. Al-1kompozisiyasinin sulfatreduksiyaedici bakteriyalara tosir effekti

Tacriibalorin naticalarinin migayisali tohlili gostorir ki, Al-1 kompozisiyas: sulfatreduksiyaedici
bakteriyalara daha effektli tasir gostorir vo bu zaman S-1 inhibitoruna da gonast olunur.Ciinki Al-
kompozisiyasinin 700q/t miqdarinda 25q/t S-1 inhibitoru vardir.

Belaliklo, S-1 inhibitorunun vo Al- kompozisiyanin hidrogen sulfid, karbon gaz1 vo hor iki qazin
oldugu miihitdo korroziya sirstino vo Postgeyt-«B» miihitindo iso sulfatreduksiyaedici
bakteriyalarin hoyat foaliyyotino tosiri Oyronilmisdir. Coxsayli laboratoriya tocriibalorinin
naticolorinde molum olmusdur ki, kompozisiyada sinergetik effektin yaranmasi onun S-1
inhibitorla miiqayisoda daha yiiksok tasir effekti gostormasina sobab olur.

Notica

1. 1lk dofa olarag C11H9CI21O reagentinin vo*“Difron4201+C11H9CI210=28:1 torkibli kompozi-
siyanin hidrogen sulfid, karbon qazi, hidrogen sulfid +karbon qaz1 miihitlorde Korroziya surstina
Vo  Postgeyt-«B» miihitindo sulfatreduksiyaedici bakteriyalarin hoyat foaliyyatino tasiri
laboratoriya soraitinde todqiq edilmisdir.

2. Coxsayli tacriibalarin naticalorindon malum olmusdur ki, Difron4201+C11H9CI210=28:1 nis-
botli kompozisiyanin optimal sorf normasi1 700g/t, C11H9CI21O reagentinin optimal sorf normasi
45¢/t-dur.Homginin moalum olmusdur ki, kompozisiya C11H9CI2IO torkibli  reagenti ilo
miiqayisodo daha yliksok tosir effektino malikdir vo bunu da mixtolif toyinathi reagentlorin
qarisiginda sinergetik effektinin yaranmasi ils asaslandirmaq olar.

3. S-1 reagentinin vo A-1 kompozisiyasinin optimal qatliqlarinda korroziyadan miihafizo effekt-
lari uygun olaraq hidrogen sulfid miihitinds 95.8%, 98.7%, karbon qazi miihitinds 88.9%, 93.8%,
har iki qazin birgs oldugu miihitds 90.3%, 95.4% toskil edir. Optimal qatiliqda S-1 inhibitorun vo
Al-1 kompozisiyasinin bakterisid effektlori iso uygun olaraq 86% va 97%-dir.
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PE3IOME

ABapun u3-3a KOPpPO3MM METAUIOB NPUBOAAT K OOJbIIMM MOTepsAM. M3-3a HepelmeHHOCTH
po0JieM KOPPO3MM TEXHUYECKOE DPA3BUTHUE BO MHOIMX OTpPACISAX IPOMBIIUIEHHOCTH 3aMeEj-
asercs. OcoOyro akTyalbHOCTh 3TOT BOIPOC NPUOOpETaeT B Pa3BUTHIX CTPaHaX, MMEIOLIUX
Oonpmme 3amackl Meraiia. Koppos3usi, KoTopas B HAcCTOsSIIEE BpeMs CUUTAETCS TI00aTbHOU
npobiaeMoil HedTerasoBoil MPOMBIIIIEHHOCTH, OCTAE€TCS OYEHb CEpbEe3HONM mpobiieMol B
HePTEeXUMHUYECKON, He(TEerasoBoil M APYIHMX OTpPACIAX PA3BUTBIX CTPaH MHpa C HEPTIHON
IIPOMBIIITIEHHOCTBIO.

[Tporiecc KOppO3UU TAKKE SBISICTCS CEPhE3HOW M aKTyaJIbHOH MPOOJIEMOM JUIsl HAIIel CTpPaHBI,
TaK KakK Halla peciyOJinKa MMeeT pa3BUTbIE OTpaciu J00bIYM He(TH M rasza, X HnepepabdoTKH,
HepTexumuu U xumun. Hannune arpeccuBnbix razoB H2S, CO2 u O2 u SRB B mutacToBbIX Bosax
SBJISICTCS BOIIPOCOM BPEMEHH, KOTJa UMEHHO KOMIUIEKCHO 3((PEKTHUBHBIE WIM MHOTIO(QYHKIHO-
HaJIbHBIE MHTUOMPYIONIME OaKTepUIMIHBIE PEareHThl OYyAyT HMCCIEIOBaHBI M HAIpPaBJICHBI Ha
npuMeHeHue. Yuuteias, yTo SRB MoXeT BbI3bIBaTh OOJBIIYIO arpECCUBHOCTh K KOPPO3UH, YeEM
JpyTue BUIBI OaKTepHil, MHTUOUTOPHBIA OAKTEPUHUIHBIA peareHT, KOTOPBIH OyleT co3aH HaMH,
OpeHa3HayeH JUIsl IOJHOro IMpekpaiieHus hiyat-aktuBHoctu SRB B TedyeHume KOpOTKOro
Bpemenu. Kak ™Mb 3Haem, SRB co3maer OuoOreHHblii cepoBOIOpOJ B  Ipoliecce
KHU3HEIEATEIbHOCTU. DTO TaKXKe BELIECTBO, KOTOPOE, KaK Mbl YXKe yIOoMHUHalu, obnanaer Gojee
OMACHON KOPPO3MOHHOM aKTUBHOCThIO. B 1enoM, mnpu paccMOoTpeHuu pa3HooOpasus
KOPPO3MOHHBIX CBOWCTB B HE()TAHOW MPOMBIIIJICHHOCTH CTAHOBUTCS OYEBUAHBIM, YTO Haubosee
OMACHBIM KOPPO3HOHHBIM areHToM SBJseTcsl cepoBojopoa. OTMETHMM Takke, YTO IpHU
npekpaiieHuu sxkusHeaearenbHocTd CPB BO3MOXXKHO yHUUYTOXXEHHME W APYTUX OMOJIOTMYECKHX
rpynn MUKpoopranu3moB. HecMoTpsi Ha mpoBeieHHe MHOTOYMCIIEHHBIX Hay4HbIX MCCIIEIOBAaHUN
U CO3JIaHM€ HOBBIX BHJIOB MHTHOUTOPOB KOPPO3UH, AKTyaJIbHOW MPOOJIEMON OCTaeTcs CO3AaHue
BbICOKOA()(DEKTUBHBIX HMHTUOMPYIONIMX OaKTEpULUIHBIX CBOWCTB pEAareHTOB, CIIOCOOHBIX
3alIUTUTh OT KOPPO3UH YCTAHOBKU M 000py/loBaHNE HE(TSIHON MPOMBIIUIEHHOCTH MIPHU BBICOKON
koHueHTpauuu H2S, CO2 u O2. Ilo 3Toil npuuuHe A yKa3aHHBIX Cpell HE0OXOJUMO CO3/1aTh
peareHT ¢ TaKMMHM MHOTO(QYHKIHMOHAJIbHBIMH CBOMCTBAMH, YTOOBI OH MOTI PEIIUTh MpoOieMy
KOpPpO3UM BO BCEX arpeccuBHbIX cpeaax. Ilocie NpoBeneHHBIX IOUCKOB JOJTOBPEMEHHBIX
KOPPO3HOHHBIX IMPOIECCOB Ooliee 1es1eco00pa3sHbIM ¢ IKOHOMHUYECKONW TOYKU 3PEHHSI CUMTAETCS
CUHTE3, HCCIIeIOBaHNE U NPUMEHEHHE B MPOMBIIUIEHHBIX MaclTabax MHOrO(YHKIIMOHAIbHBIX
pEareHToB ¢ YHUBEPCAIbHBIMU CBOMCTBAMM C TOUKH 3PEHUS KOPPO3UH.

BrniepBbie B 1a00paTOpHBIX YCIOBUSAX M3Yy4€HO BiMsHUE MHruOuTopa c-1 u a AM-1 Ha ckopocTth
KOPpPO3UU U JKU3HENEATENbHOCTh CyJb(aTpenynupyonmx OakTepuil U3 NUTaTeIbHOW Cpeibl
[TocTreiT-«B» B arpeCCUBHBIX Cpellax, II€ CEPOBOAOPOJI, TUOKCHUJL YIJIEPOJa U CEPOBOIOPOIHBIN
raz coderatorcsa. [lo pesyiapTaTaM MHOTOYHCICHHBIX ONBITOB OBUIO yCTAaHOBJIEHO, YTO
ONTUMaJIbHAsi KOHCUCTEHIUSI MHruouTopa c-1 nger 451/1, a onTumanbHas KoHcucTeHus a AU-1-
700r/T. AU-1 ucnonmp3yercst Kak B arpECCHBHBIX Cpefax, Iie Ta3bl HaXOATCS 10 OTJASIFHOCTH U
COBMECTHO, TaK U B nurareiabHoi cpene Ilocrrent-«By», KoTOpas sBiseTcs I0A0POIHON Cpenon
JUISL pa3BUTHS Cylib(aTpenyupyommx O0akTepuil — MposBiseT 0ojiee BHICOKYIO aKTUBHOCTH IO
CpaBHEHHIO ¢ peareHToM 1. D¢ ekt 3aumThl OT KOPPO3UU B ONTHMAJIBHBIX CI0SX MHTHOUTOpA C-
I m a AU-1 nser coorBercTBeHHO 95,8%, 98,7% B cepoBomopoaHoit cpene, 88,9%, 93,8% B
yraekuciou cpene, 90,3%, 95,4% B cpene, rae oba raza HaxonsaTcs BMecTe. [Ipu onTuManbHOMI
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KOHCHCTEHIIMM OakTepuIuaHOoe nericTBue mHruoutopa c-1 m a AUM-1 cocraBiser 86% u 97%
COOTBETCTBEHHO.

KitioueBble cj10Ba: KOMITO3UIIHS, HHTHOUTOP, KOPPO3HS, 3alTUTHBIN 3P dekT, cynbdaTpeny-
UpYyoIue OaKTepuu, YIIEKUCIBINA Ta3, CEPOBOAOPO, OaKTEpHUIIUIHBIN AP EKT.
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THE MAIN REASONS FOR THE OUTFLOW OF WORKERS FROM THE
ENTERPRISE AND PREVENTIVE HUMAN CAPITAL POLICY

Rakim Hagverdiyev
Azerbaijan State Economic University, Departament: Business management, PhD student
Email: rm.hagverdiyev@gmail.com

ABSTRACT

This article explores the main factors in the outflow of workers from the enterprise and the
direction of personnel policy, which can be used as an effective mechanism for eliminating these
factors. The outflow of personnel from the enterprise is one of the most urgent problems of
organizations and managers in our time. The departure or loss of personnel from a business is
referred to as the outflow of workers. This may occur due to retirement, resignation, termination,
better employment possibilities, discontent with working circumstances, bad management, lack of
development chances, absence of benefits or pay, and other factors. The issue of the flow of
employees from the enterprise is a serious concern among employers in modern times. A major
loss of employees may have a negative effect on a company's production, morale, and bottom
line. To offset the negative consequences, businesses may take initiatives such as enhancing
working conditions, providing competitive remuneration packages, and interacting with workers
on a regular basis to understand and solve their issues. Maintaining a steady and content staff is
essential to a company's long-term success. The outflow of employees leaving an organization
may also result in poorer knowledge retention, higher training expenses for new recruits, and
worse employee morale, particularly if the departures are seen as a consequence of corporate
flaws. Companies may counteract these consequences by emphasizing employee happiness,
fostering a pleasant working culture, and giving chances for progress and growth. Providing
competitive remuneration, perks, and chances for skill development may also aid in employee
retention. In addition, exit interviews may give vital insight into the reasons why workers are
leaving, enabling firms to make adjustments and avoid future departures. Monitoring employee
engagement and satisfaction on a regular basis may also assist avoid or lessen staff turnover. It
goes without saying that just as there are recruitments in an enterprise, there will inevitably be
layoffs. It is impossible to ensure that all employees of the organization operate under the same
conditions in the long term, and employees can at any time decide to leave the enterprise legally
and completely independently according to their individual goals and preferences. However, if the
human resource management policy is not carried out correctly, this balance is disturbed, which
leads to the departure of an experienced, competent human resource potential from the
organization. This situation cannot be assessed positively and leads the organization to the abyss.
Therefore, it is necessary to investigate and prevent the causes of mass and qualified outflow of
workers from the enterprise. This article first discusses the theoretical aspects of employee
turnover in an enterprise and its causes, and then explores the human capital policy framework
applied to prevent and prevent employee turnover in service enterprises in Azerbaijan.

Keywords: loyalty; exodus of employees from the enterprise; reasons for staff turnover; human
capital policy; exodus of Azerbaijani employees.
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MUOSSISODON ISCi AXINININ OSAS SOBOBLORI VO QABAQLAYICI
INSAN KAPITALI SIYASOTI

Rakim Haqverdiyev
Azorbaycan Dovlot Iqtisadiyyat Universiteti, Biznesin idara edilmosi bolmasi, doktorant
Email: rm.hagverdiyev@gmail.com

XULASO

Bu moqalodo miiossisadon is¢i axini prosesinin bas vermosinin osas sobob faktorlart vo bu
faktorlarin aradan gqaldirilmasinda effektiv mexanizm kimi istifado edilo bilocok olan insan
kapital1 siyasatinin foaliyyati istiqamatlori aragdirilmisdir. Miiassisadon ig¢i axininin bas vermasi
dovriimiizds toskilatlarin vo menecerlorinin on aktual problemlorindon biridir. Sozsiiz ki, bir
miiossisado dovri olaraq iso yeni gobul olan omokdaslar oldugu kimi, isdon ¢ixma hallarinin da
olmas1 qac¢ilmazdir. Teskilatda biitiin iscilorin eyni sortlor altinda uzunmiiddstli dévrdo
foaliyyotlorinin tomin edilmosi geyri-mimkiindiir vo omokdaslar istonilon zaman 6z fordi
maogqsadlari va se¢imlori {i¢iin hiiquqi olaraq tam miistaqil vo sarbast sokildo miiossisodon ayrilma
gorarini vers bilorlor. Bu zaman miiossisonin insan resurslart departamenti 6z ndvbosindo
miloyyon hesablamalar aparir vo toskilatin kadr siyasatini elo aparir ki, igdon ¢ixma-igo qobul-
vakansiya say1 balansi sabit qalsin. Lakin insan resurslarmin idaros edilmosi siyasoti diizgiin
aparilmayanda bu balans pozulur vo bu da artiq tocriibali vo saristali kadr potensialinin togkilatdan
ayrilmasina gotirib ¢ixarir. Bu hal slbatto ki miisbat doyarlondirils bilmoz vo toskilati ¢ox dorin bir
ucuruma apara bilor. Buna goro do miiossisodon kiitlovi sokildo ixtisasli miitoxassis axininin
sobablori daima arasdirilmali vo zamaninda qarsist alinmalidir. Bu maqalads 6ncaliklo miiossisado
is¢1 axint vo onun sabablorinin nozori aspektlori aragdirilir, daha sonra iso praktiki olaraq
Azorbaycanda xidmot sektoru miiossisalorinds is¢i axininin vo onun qarsisinin alinmasi iiglin
totbiq edilon insan kapitali siyasotinin asaslart dyranilir.

Acar sozlar: miiossisodon is¢i axini; ig¢i axininin sabablori; insan kapitali siyasoti; Azorbaycan
miuassisalorinds is¢i axini.

Giris

Saristoliliyi, pesokarligi vo tocriibaliliyi ilo yanasi, hom do loyal kadrlar istonilon bir sirkatin sahib
olacag1 on zoruri komponentlorden biridir. Sirkatlor birinci ikisinin aktual saxlanmas1 mogsadi ilo
xiisusi inkisaf programlar1 togdim etmoli vo daima onlar1 yenilomslidirlor. Loyalliq faktoru ilo
bagl 1s9 iscilorin 6zlorini rahat hiss eda bilacaklori va naticads sirkatin raqabat {istiinlilyiine téhfa
vera bilocaklori, dastokloyici bir is miihiti formalasdirmaq olduqca zoruridir.

Giliniimiizds sirkatlorin bir coxunun {izlosdiyi an asas vo aktual problemlordon biri do mohz siiratli
kadr doyisikliyi prosesidir. Hoddinden artiq stiratli is¢i doyisikliyi ve ya daha dogrusu desok, “isci
dovriyyesi” sirkoto Oziiniin foaliyyotindo potensial maneayo ¢evrilo vo golirlorindo, habelo onun
biznes reputasiyasinda ciddi itkiloro gatirib ¢ixara bilor.

Buna goro do, somarali vo loyal iscilorin saxlanmast vo hamgcinin kadr dovriyyesinin saglam
soviyyado saxlanmasi getdikco artan effektivlik, mohsuldarliq vo daha yiiksok golir (monfoot)
kimi miisbot gozlonilon noticoloro sobob olacaqdir. Oksino, diizglin idaroetmonin hoyata
kecirilmomasi iso sirkoto monfi tosir gostoracokdir.
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Ogor bir toskilatda qisa vaxt araligi ilo iki is¢i isdon cixirsa vo ya ¢ixmaqla bagli menecers
miiraciot edirso, homin toskilatda artiq ciddi addimlar atilmali vo bunun sobob faktorlar
aragsdirilaraq aradan galdirilmalidir.

Moaqsad

Miiasir qloballasma vo siiratli gedon siyasi-iqtisadi proseslor fonunda toskilatlar bu siiratlo
ayaqlasmaq vo roqaboto davam gotiro bilmok {i¢lin insan resurslarindan maksimum sokildo
somarali istifado etmoya galigirlar. Noticods bu somaralilik prinsipi bazon is yiikiiniin artmasi vo
iscibagma ¢okilon xorclorin minimumlasdirilmasina gotirib ¢ixarir ki, bu da 6z ndvbasindo
is¢ilordo toskilati foaliyyatlo bagli stimulu agagi salir. Demotivasiyaya sobob olan faktorlar aradan
galdirilmadigr halda isgilorin miiossisadon ayrilmasi ilo noticolonir ki, bir omokdasin isden
ayrilmasi miiossisodo digor homkarlarin da orami tork etmosino stimul verir. Movzu isgilorin
miiassisadon axininin sabablorinin arasdirilmasi vo 6nloyici insan kapitali siyasstinin aparilmast
baximindan hazirki dévrds aktualdir.

Miioassisadan iscilorin axint moasalasi mdiasir dévrdo isog0turanlor arasinda ciddi narahathiq
dogurmagqdadir. Iscilorin miiossisadon axin etmosino sobob olan faktorlar sirasinda qeyri-
gonaotboxs is soraiti, asagi golir, karyera perspektiv imkanlarimin zoif olmasi, korporativ
modoaniyyato adaptasiya ola bilmoma va korporativ doyarlarls fardi doayarlarin uygun galmamasi
kimi amillor geyd edilo bilor. Miiassisadan is¢i axininin stratlonmosi togkilatda mohsuldarligin
azalmasina va isa gabul va talim xarclorinin artmasina gatirib ¢ixara bilor.

Hor hansisa bir is¢i foaliyyat gostordiyi toskilati tork etdikda, sabablor mixtalif amillordon dolay:
tosirlona bilir. Togkilati tork etmo sabablorindon bozilori ragib sirkatlor torafindon daha yaxsi
galirli vo ya karyera inkisafli is toklifinin edilmasi, mévcud togkilatda supervayzerloa/rohbarlo
munasibatin yaxst olmamasi, tohsil ilo olagodar, ailo voziyystino goro, habelo yasayis yerini
dayisdiyina gora isdon ayrilma hallar1 ola bilor. Bunun tam oksina is¢inin miiassisa torafindon
ixtisar edilmosi, amok miqavilasinin uzadilmamasi vo ya zoif performansindan dolay: isdon
¢ixmagina macbur edilmasi do ola bilor.

Singha goro, iki asas ndv miassisadan is¢i axint méveuddur, bunlardan biri isgi torafindan gorar
verilon va buna goro do “konalli axin” adlanan is¢i aximdir. Adindan da gorindiyd kimi, bu
gorar mohz iscinin 6zii torafinden verilir. Ikinci ndv axin iso mohz sirkatin meneceri, supervayzeri
Va S., bir sOzlo, toskilat torafindan verilon gorar asasinda bas verir vo buna géra do bu név mohz
“mochburi is¢i axint” adlandirilir [1].

Miiassisodon macburi isci axint prosesi, Umumiyyatlo, ya sirkotdo yenidon strukturlasdiriima
prosesi getdikda, ya da isginin foaliyyati (performansi) gozlontilora uygun olmadigda bas verir
[2].

Yuxarida sadalananlarla yanasi, isgilor islodiklori toskilatlart ham do gordiklari isdoan mamnun
olmamalari, isin vo is yerinin asagi tohlikasizlik soviyyasi, iscinin goalir vo tozminatinin
gozlantilorino uygun golmoamasi, muvafiq isds individual foaliyystin olmamasi, komanda tzvlari
ilo zoif kommunikasiya va geyri-gonastboxs muiinasibat, asagi soviyyali is soraiti vo sortlori,
karyera inkisafi imkanlarinin zaif olmasi vo ya olmamasi vo saira kimi sobablordon dolay: da tork
edirlar [3].

Terera vo Ngirande (2014) 6z arasdirmalarinda sirkatlorin isgilorin kadr kimi saxlanmasinda
garsilasdiglar ii¢ asas ndv problemdan bohs edirlor ki, bu problemlar do mohz asagidakilardir [4]:
1) ragib sirkatlorin daha samorali insan resurslari siyasoti hoyata kegirmasi va rogib sirkatlarin
soristali kadrlarini heyatlarina calb etmolori tgiin har ciir say gostarmoaloari;
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2) “beyin axin” vo “bilik-bacariglara” ssaslanan amayin mohz 6lkadon kogorok daha yaxsi
imkanlar va galocok vad edan basga 6lkaya miqrasiyas: (emigrasiya prosesi);

3) sirkatlorin isgilorin galacak taloblarini prognozlasdirmag ve ehtiyaclarini garsilamaq igtidarinda
olmamalari va bununla bagl da har hansisa todbirlori hayata kegira bilmomoalori.

Junaidi (2022) geyd edir ki, miassisalar isgilorin harokatins tasir etmamak (¢lin potensial insan
resurslarinin - gobuluna, segilmasina vo qorunub saxlanmasina homiso Sarmays goymagla
moqsadlaring effektiv sokilda ¢atmaq G¢lin insan resurslarini idars etmalidirlar [5].

Mavleev vo Kazixanov togkilatda kadr dovriyyasini bir neca ndva bolir [6]:

1. Konilli kadr dévriyyasi — bu zaman isgilor isladiklori togkilatdan kénullu olarag ayrilir vo ya
istefa edirlor.

2. Macburi kadr dévriyyasi — bu zaman isog6tiran iscini isdon ¢ixarmaq gerarina galir vo onlar
isdon azad edir va ya isdon ¢ixmalar ti¢iin sorait yaradirlar.

3. Qeyri-ixtiyari, lakin samorali kadr dovriyyasi — bozi hallarda somarasiz is¢i 6zl toskilatdan
ayrilir va belaliklo isog6turan onu isdon azad etmoys ehtiyac olmadan kadr siyasatini va insan
resurslarini daha saglam edir.

4. Arzuolunmaz isci dovriyyasi — togkilat har hansisa ixtiyari vo ya geyri-ixtiyari sabablordon an
yaxst is¢ilorindan birini va ya bir negasini itirir.

Kibanov vo Zaxarov miiassisadon is¢i axininin bir sira musbat cahatlorini geyd edirlor [7]:

1. Performans: hadsiz zsif olan amokdaslardan isag6tiiranin qurtulmas: — miossisadon is¢i axini
vo ya kadrlarin dovriyyasi mohz sirkstin resurslarinin somorali istifadosi prinsiplarina amal
etmoyan vo performansi zoif olan isgilori aradan galdirmaga kdmok edir.

2. Daha pesokar, daha aktiv iscilorin alds edilmasi — miiassisadan performans: zsif olan isgilorin
axini bas verdikco, isdo galanlar vo yeni iso gobul olan iscilor arasinda daha saglam rogabat
formalasir va belalikls, bu da iscilarin performansina musbat tasir gostarir.

3. Kadrlarin yenilonmasi — kadr doyisikliyi vo ya kadr dovriyyasi iso yeni gabul olan isgilorin
artmasina soboab olacaqdir, hansi ki, onlar islomays daha ¢ox motivasiyalidirlar vo daha effektiv
calisacaglar.

Jangaliyeva (2020) adli miollif geyd edir ki, “miiassisanin haddindan artiq kadr dayisikliyini
azaltmaq Ugln gordiyu islor bltovlikds foaliyyatinin Gmumi somoraliliyine birbasa tesir gostora
bilor. Bu sababdan isdon ¢ixan isgilarlo islomak va hoddindan artiq kadr dayisikliyini azaltmag
ucln tadbirlor gérmok vacibdir” [8].

Kojuxova geyd edir ki, is¢ilorin miiassisadan axininin an asas sababi mahz onlarin gazanclarinin
miqgdarindan olan naraziliglaridir. Onun apardig: todgigata goro, respondentlorin tigds birindan bir
gadar ¢oxu miiassisadon ayrilma sobobi kimi mohz bu sobabi geyd etmisdir. Buna gora do,
miiassisalorin - rohbarliyi isgilorin  amayinin motivasiyast vo stimullasdiriimas: sisteminin
optimallagdirilmas: tigiin bitin mimkun variantlari nazardon kegirmolidir. Xususi nailiyyatlara
goro mikafatlar va bonuslar, xtisusi premiyalar, 13-14-cli maaslar, habels is¢ilorin va onlarin ailo
uzvlarinin  saglamhiginin  gorunmasina yoOnalmis muavinastlor kompleksinin daxil oldugu
ragabatqabiliyystli  kompensasiya paketinin formalasdirilmas: sisteminin Uzarinds islomak
zoruridir. Maddi motivasiya novlari vo mabloglori tayin edilarkan iscilorin 6zlorinin da rayini
nozors almag, odalatlilik vo ardicilliq prinsiplorine riayat etmak vacibdir [9].

Yulinanin (2018) 6z todgigatinda apardigi sorguya asasan, respondentlarin toxminan 15%-nin
isdon ayrilmalarina sobob faktoru Kkimi stress cavabini geyd etmisdir. Muivafiq olaraq,
miiassisalorin rahboarliyi pesokar tikanmonin garsisint almaq vo isdoa stress saviyyasini azaltmag
Uclin sorait yaratmahodir. Iscilori konilli istoklori olmadan is vaxtindan artig vo hofto sonlar
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islomoya macbur etmok olmaz. Iscilorin Ustuinlik toskil edon say:r iigiin istirahot muhim rol

oynayir, buna gors iscilorin bu ehtiyacina hérmat edilmalidir. Zoruri hallarda isci daha cevik is
grafikina kega bilar [10].

Metodlar

Mogalads analiz va sintez metodlarindan istifads edilmoklo adobiyyat tohlili apariimis, habeloa
Mogaloads sintez, analiz, deduksiya, induksiya elmi tadgigat metodlarindan istifados etmoklo mi-
assisadan isci axint ilo bagli nazari masalalar arasdirilmis vo miisahido metodundan istifads edil-
mokla Azarbaycanda xidmat sektorunda faaliyyat géstaran miiassisalordas is¢i axininin gabaglayici
insan kapital siyasati praktiki olaraq arasdirilmisdir. Homginin Azarbaycanda isdon ¢ixanlarin
statistik gostaricilori statistik tohlil metodundan istifads edilmaklo arasdirilir.

Miassisadoan isci axininin vo kadr dovriyyasinin monfi cohatlori do vardir ki, onlar da mohz
asagidakilardir:

1. Kadrlarin siratli dévriyyssi tolimda pula, uygunlasmaqg Uglin vaxta vo isin ohato dairasini
Oyronmok cun saylor kimi bahali resurslara basa galir ki, bu da resurslarin somoarasiz istifadasi
demokdir.

2. Kadrlarin siratli dévriyyasi yeni isgilor G¢in yeni talim programlarina gatirib ¢ixarir ki, bu da
alava xarclor demokdir.

3. Kadrlarin suratli dévriyyasi toskilatin is muhitindaki problemlsri daha surstlo gabarmasina vo
aradan galdirilmasinin ¢atinlosmasine sobab ola bilar.

4. Kadrlarin stratli dévriyyasi daimi korporativ madaniyyatinin qurulmasina va 0 madaniyyatin
saxlanmasina mane olur.

5. Kadrlarin srotli dovriyyasi daim 0z resurslarini va saylorini uygunlasma va &yronmays
yonaltmoali olur ki, bu da sirkatin resurslarini daha ¢cox tukandirir.

Qeyd etdiyim kimi, todgigatimda mohz Azarbaycanda xidmot miiassisalorindan is¢ilorin axininin
asas sobablarini arasdirdim.

Azarbaycanda cari miisahids olunan tendensiya onu gostarir Ki, an ¢ox isdon ¢ixma hallari xidmot
sektorunda ictimai iaso voa turizm sahalari Uzro olmusdur. Belo ki, restoranlarda, otellords isgi
heyati sirotli sokildo dayisir vo bazon bu doyisiklik sursti 0 godor yiksok olur ki, hotta
miiassisalor ciddi bohranla Uzlasirlor.

Azorbaycanda xidmat miiassisalarindon is¢i axininin asas sabablori mahz asagidaki sokilds geyd
edilmisdir.

flkin yazilan va on aktual olan sabab - amok hagginin asagi olmas: vo ya yiiksalmasi ilo alagedar
iscilorin he¢ bir Umidlorinin olmamasidir. Belo ki, xisusilo ictimai iasa va turizm xidmati
miiassisalorindo iscilor stabil omok haqqi asasinda iso colb edilirlor vo onlarin amok haqqilari
demoak olar ki, illorlo doyismir. ©mok haqqilarinin doyismomo sobabi oksar vaxtlarda toskilatin
strateji hodoflorinin olmamasi vo ya sadoco stabil ayliq dovriyyasinin olmasi vo uzunmiiddotli
dovrda hor hansisa artimin gozlonilmomasi kimi faktorlarla saciyyslonir. Lakin bu, biitiin xidmot
sektoru miiossisalorine aid edilmir. Masalon, bu sobob banklar, sigorta sirkotlori vo IT xidmaoti
miiossisalari liglin kegorli deyildir.
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Azarbaycanm xidmet miissiselerinden isci aximnmm sobablori

omak hagqmm asag1
olmasi va ya yiikselmasi ile
bagli hec bir iimidin

Is miihitinde stress
saviyyasinin yiiksok

olmamas1 olmast
Karyera inkisafinmn )
zoif olmasi vo ya heg ABIr V3 ya Somaresiz
olmamasi is gertlari

Sakil 1. Azorbaycanda xidmat miisssisalorindon is¢i axininin asas sabablori

Ikinci asas sabab mohz is miihitinds stressin yiiksok olmasidir. Bu sabab isa daha ¢ox elo maliyyo
xidmotlori qurumlarinda xarakterikdir. Xiisusilo banklarda, sigorta sirkotlorinds, audit
sirkatlorinds iscilorin oksoriyysti haddindon artiq yiliksok gorginlik, stress vo tozyiq altinda
isloyirlor ki, bu da bozan ig¢inin isdon ayrilmasina gatirib ¢ixarir.

Karyera inkisafinin zoif olmasi vo ya he¢ olmamasi — mohz ictimai iago vo turizm xidmatlori
miiassisalori Ugiin xarakterikdir. Belo ki, burada karyera baximindan vozifa pillslori ¢oxsaxali
deyil va ya olsa belo on yuxari vazifalor belo amok bazarinda digor miiossisalords agagi pillali
vozifolora ekvivalent kimi gobul edilir (mosalon restoranda administrator vo ya oteldo bas
mubhasib isloyon soxslor bank sektorunda kigik miitoxassis vo ya miitoxassis vozifasino gobul ola
bilirlar).

Agir vo ya somorasiz is sorlori — is¢inin miiossisadon axinina sabob olan osas faktorlardan biridir.
Belo ki, Azorbaycanda xidmot miiossisolorindo omok miiqavilalorindo rosmi olaraq is saatlari
09:00-18:00-a gader va haftads 5 giinliik norma olaraq qeyd edilsa do, real olaraq is¢ilor haftonin
6, bozon 7 gilinii 150 calb edilir vo giinliik 15 rejimlori iso on az1 10 saat togkil edir. Xiisusilo
restoran vo otellordo bazon ¢evik is rejimi diizgilin toskil edilmir vo is¢ilor qanunla qoyulmus
normadan daha artiq islodilirlor. Bundan basqa, Azorbaycanda demok olar ki, bir cox
restoranlarda ig¢i igo gotiiriilorkon heg bir hiiquqi qaydalara riayat edilmir: omok miiqavilosi
baglanilmir, is¢inin belslikls, is saat1 ilo, mazuniyyatls vo s. ilo bagh he¢ bir hiiquglart mévecud
olmur.

Asagidaki coadval 1-don “Azorbaycanda xidmaot miiassisolorindo “isdon 6z xahisi ilo ¢ixanlarin”
Umumi igdon ¢ixanlarin sayina nisbeti gostoricilori” ils tanig olaq.

Gordiiyltimiiz kimi, “6z xahisi ilo isdon ¢ixanlar”in gostorici dinamik gostoricilori kifayat qodar
yiiksok olaraq gqalmaqdadir. ©slinds fakt budur ki, realda homin kiitlo 6z xahisi ilo isdon ¢ixmur,
rohbarlik torafindon macbur edilir ki, “srizasini yazib ¢ixsin”. Amma yena do qeyd eds bilarik ki,
bu gostaricilor ¢ox yiiksok olaraq qalmaqdadir.

Xiisusilo do “informasiya vo rabito” vo homginin “turistik xidmaotlor” iizro gostoricilor hor
birisinden yiiksokdir. Ortalama gostorici 2021-ci ildo 78% oldugu halda, bu gostarici informasiya
vo rabito {i¢lin vo homginin turizm va ictimai iaso li¢lin 86% olmusdur. Onlardan sonra {igiincii
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yerdos iso mahz pesa, elmi vo texniki foaliyyst durur — 80%. Maliyya va sigorta xidmati {izrs 159 bu
gostorici daha azdir — 72%.

Cadval 1. Azorbaycanda xidmat miiossisolorinds “igdon 6z xahisi ilo ¢ixanlarin” iimumi isdon
¢ixanlarin sayina nisbeti gostoricilari (%-lo ifadado)

“igtisadi foalivyot névler” “(Oz xahisi ilo isdon ¢ixanlar”
dlisadl fatlyystnoviarl 2017 | 2018 | 2019 | 2020 | 2021

Comi (ortalama) 65 72 79 82 78
Turistlorin yerlagdirilmasi vo ictimai iago 83 83 89 88 86
Informasiya va rabito 85 91 86 86 86
Maliyys va sigorta foaliyyati 71 83 86 77 72
Daginmaz omlakla slagadar amaliyyatlar 86 67 82 81 78
Peso, elmi vo texniki foaliyyst 75 76 77 81 80
Inzibati vo yardime xidmatlorin géstorilmosi 88 84 95 99 75
Dovlot idaroetmosi vo miidafio; sosial tominat 73 76 75 59 70
Tohsil 48 49 62 62 62
Ohaliya sohiyys vo sosial Xidmatlorin gostorilmasi 61 77 80 72 73
Istirahot, aylonca Vo incasonat sahesinds foaliyyot 41 83 76 76 54
Digor sahalords xidmatlorin gdstarilmasi 72 85 87 87 80

Asagidaki grafik osasinda biz “turistlorin yerlosdirilmasi vo ictimai 1ago” sahasi lizro isdon 6z
xahisi ilo ¢ixanlarin iimumi isdon ¢ixanlara nisbotinin illor {izro dinamikasi ilo yaxindan tanis ola
bilarik.
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Qrafik 1. “Turistlorin yerlogdirilmasi va ictimai iasa” lizra “isdon 6z xahisi ilo ¢ixanlarin” imumi
isdon ¢ixanlara nisbatinin illar tizro dinamikasi

Gorilindiiyii kimi, son 5 ilds bu gostarici artim dinamikasi tendensiyast gostormisdir. 2019-cu ilds
pik hadds (89%) catmis, 2020-ci ildo azalaraq 88% va 2021-ci ilds 159 86% toskil etmisdir. 2020-
ci ilds bu gostoricinin azalmasinin osas sabablori ondan ibarat idi ki, pandemiya va qapanmalar
sobobi ilo Azarbaycanda hokumat torofindon is yerlori baglanan votondaslara birdofalik 190 manat
mabloginds yardim verilirdi. Bu yardimlari alde etmok {igiin is9 ig¢ilor rasmi olaraq miiossisalorda
islodiklorini siibut etmoli idilor vo buna goro do geyd edilon sahodo votondaslar isogotiirono
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miiraciot edorok hiiquqi prosedurlar1 yoluna qoymuslar va beloliklo rosmi isloyonlorin sayi siiratlo
artdig1 liglin bu nisbot riyazi qanuna miivafiq olaraq azalmisdir.

Asagidaki grafik osasinda iso informasiya vo rabito lizro isdon 6z xahisi ilo ¢ixanlarin {imumi
isdon ¢ixanlara nisbatinin illor {izro dinamikasi ilo yaxindan tanis olaq.
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Qrafik 1. “Informasiya va rabits” iizro “isden 6z xahisi ilo ¢ixanlarm” timumi isdon ¢ixanlara
nisbatinin illor {izro dinamikasi.

Gorunduyd  kimi, 2018-ci ildo pik haddo (91%) catan gostorici 2019-2021-ci illordo
stabillogmisdir (86%). 2018-ci ildo bu qodor yiiksalmasinin sababi ondan ibarat idi ki, 2017-cCi
ildon etibaran biitiin is yerlorindo iscilorin amok miiqavilosi ilo rosmilogdirilmasi vo e-hdkumaot
portalina geydiyyat edilmasi masalalorine ciddi nazarst baslandi. IT sahosindo do amokdaslar eyni
anda bir ne¢o is yerindo isloirlor. Onlar hoamg¢inin daha ¢ox golir toklif edon vo ya is sortlori yaxsi
olan miiassisa vo ya isogdtiiron tapan kimi ayrilirlar vo amok bazarinda daha cevik is tapa bilirler.
Sadoco o dovro godor sirkotlor uzunmiiddotli qalma perspektivi olanlarla omok miiqavilosi
baglayirdilar vo ya IT miitoxassislori golocokdo sirkotdo gqalma fikrindo olduqlari togkilatlarla
omok miigavilosi baglayirdilar. Bu soboblordon dolayi, biitiin  is¢ilor tam hiiquqi
rosmilogdirilondon sonra tedensiya bu sokildo doyisdi.

2019-2021-ci illordo iso tendensiyanin asagi diismosinin sobobi pandemiyadan sonra IT
pesokarlarma artan tolobin vo golirlorin yiiksalmosi oldu ki, artiq onlar cealbedici tokliflorin
arasinda on optimalin1 segorok uzunmiiddotli islomok gorar1 alirdilar.

Noatica

Iscilor islodiklori taskilat {i¢iin an vacib sorvatdir. Onlarin verdiklori tohfo sirkatin galirliliyinda vo
boyiimoasinda boyiikdiir. Onlar yenilik gatirir vo toskilat {iciin davamli inkisafa yol agirlar.
Beloliklo, biz Azorbaycanda xidmot miiossisalorindo miiossisodon is¢ilorin axini ilo bagl osas
problemlari nozardon kecirdik. Bu axinin qarsisini almagq ti¢lin bas hansi insan kapitali siyasatinin
hoyata keg¢irilmosi daha somarali olar?

Miiossisadon is¢i axininin garsisinin alinmasinin miixtolif yollar1 vardir ki, onlarin arasinda on
somaralilori do mohz, zonnimco, asagidakilardir:

e

| PAHTEI
| 100 | PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS




ISSN: 1609-1620; E-ISSN: 2674-5224
E-ISSN: 2674-5224
—_—r——— A 2" PAHTEI
VOLUME 25 ISSUE 02 2023 < -
REFERRED & REVIEWED JOURNAL
- Toskilatda miixtalif saholor vo faaliyyatlor {i¢iin uygun omokdaslari igo gotiirs bilocok pesokar vo
tacriibali insan resurslar1 miitoxassislorini igo almag;
- Insan resurslarmin mévcud vo potensial miitoxassislorini vo homginin biitiinliiklo heyoti daima
tolimlondirmak;
- Heyatin maddi vo geyri maddi motivasiyalarini daima nozordon kegirib tohlil etmok vo dovri
olaraq dayisikliklor totbiq etmak;
- Iscilorin arasinda rogabatli miihit formalasdirmaq mogqsadi ilo daima miisabigolor, yarislar
kecirmok;
- Iscilorin hor birisinin fordi ehtiyaclarmi miioyyen etmok, onlarla tez-tez yalniz kollektiv formada
deyil, ham ds ayri-ayriliqda goriisiib tolimatlar vermok, gdzlontilori bildirmak, roylorini almaq vo
on osas1 ogar varsa problemlorini hall etmok;
- Iscilorlo tez-tez kollektiv miihitdo goriislor toskil etmok vo bu goriislori tokco rosmi formatda
tadbirlor formasinda deyil, hom do korporativ gozinti, istirahat, bayram todbirlori vo s. formalarda
da hoyata kegirmok;
- Iscilorin isden, toskilatdan, rohborlerindon olan momnunluqlarmi tohlil edib nozorden kecirmok
vo yeniliklor totbiq etmok {igiin dovri olaraq anonim anket sorgusu aparmaq vo naticalori
miigayiso etmoak.
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OCHOBHBIE IPUYUHBI OTTOKA PABOTHHUKOB C ITPEJAIIPUATUA
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PE3IOME

B nanHO# cTaThe uccienoBaHbl OCHOBHBIE (DaKTOPBI BOZHUKHOBEHHUSI OTTOKA PA0OOTHUKOB C TPEJ-
MPUATHS U HAPaBIEHHOCTh KaJPOBOM MOJUTUKU, KOTOPas MOKET OBITh MCIOIb30BaHA KakK JIei-
CTBEHHBI MEXAaHHU3M YCTPaHECHHUS dTUX (PakTopoB. OTTOK KaJIPOB C MPEIMPHUATHS SBISICTCS OTHON
U3 aKTyalbHEeHIMX MNpoOjeM opraHu3aluidi U pykoBoautTenel B Hame Bpemsa. Camo coboit
paszymeeTrcs, 4YTO TOYHO TaK K€, KaK Ha MPEANPUATAN TMPOUCXOAIT HAOOPHI, HEM30EKHO OyIyT U
yBoJibHEHUSI. HeBO3MOKHO o0O0ecneduTh [eATeNbHOCTh BCEeX pPAOOTHUKOB OpraHU3aluil B
OJIMHAKOBBIX YCIIOBUSX B JIOJITOCPOYHOM TEPCHEKTHBE, U PAOOTHHKH MOTYT B JIIOOOW MOMEHT
NPUHATH pelieHre 00 yXole ¢ MpeAnpusATHs Ha 3aKOHHBIX OCHOBAaHUSAX M COBEPIICHHO
CaMOCTOATENIbHO 10 CBOMM WHIMBUIyAIbHBIM LEIsIM U mpeanoureHusM. OaHako mpu
HEMpPaBUJIBHOM MPOBEACHUM TOJUTUKH YIPABICHUS YEIOBEYECKHMMH pecypcaMu ITOT OallaHC
HapyIiaeTcs, 4TO MPUBOJUT K YXOAY M3 OpPraHU3allUd OMBITHOTO, KOMIIETEHTHOTO KaJpOBOIO
MOTeHIIMaaa. JTa CUTyallus He MOXKET OBITh OlLIEHEHA TMOJOXKHUTEIbHO M BEJAET OpraHU3alluio K
npornactd. [loaToMy crienyer paccieoBaTb W NPENOTBpAaIlaTh MPUYMHBI MAaccoBOTO U
KBATU(UIIMPOBAHHOTO OTTOKAa pabOTHUKOB C Tpeanpustus. B 93Toil cratbe cHavana
paccMaTpUBaIOTCS TEOPETUUECKHUE ACTIEKThl TEKYUeCTH KaJpOB Ha MPEANPUATUH U €€ IPUUUHBI, a
3aT€M UCCIEAYIOTCS OCHOBBI IOJUTHUKH YEIOBEYECKOrO KamuTajaa, HpUMEHseMble s
MPEAOTBPAIEHUs TEKYYECTH KaJIpOoB M €€ MPEeAOTBpAIlEHUs Ha MPEANPUITHIX cepbl ycayr B
AzepOaiikane.

KuroueBble €j10Ba: OTTOK COTPYAHUKOB C MPEINPHUATHS;, TPUUUHBI TEKYUECTH KaJAPOB; MOJUTHKA
YeN0BEYEeCKOro KalmuTasa; OTTOK COTPYAHUKOB A3epOaiimkaHa.
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ABSTRACT

At the heart of any new technology is the desire to reduce the cost of each produced barrel of oil
equivalent. New potential opportunities for a significant improvement in the economics of drilling
are opened up by the Multilateral Well Drilling Technology. More recently, through the joint
efforts of design, development and implementation groups of service companies and operators,
multilateral drilling technology has become a new cost-effective method of well completion.In
this section of Multilateral Drilling Technologies, we would like to demonstrate how, with the
introduction of advanced innovative technologies, the multilateral drilling systems developed by
Halliburton have become suitable for the urgent needs of the oil and oil industry.

Keywords: Multilateral Well, Well Completions, Open Hole Sidetracks, drilling system, drilling
technology.

Introduction

Since the technology of multilateral drilling includes a number of various aspects of
drilling and operation, the process of designing and implementing a new technology should be
carried out under the condition of an integrated approach that takes into account the diversity of
drilling operations and well operation. New aspects of compatibility require a full detailed
analysis of each element of the reservoir development plan and the drilling and completion
program in order to optimize the interface of technologies at each stage. Halliburton is able to
provide a high level of professionalism for all types of work, from recruitment to the last stage of
implementation. By applying, operators will get the maximum opportunity to fully realize the
benefits of multilateral well drilling technology.

The main advantage of Halliburton's integrated approach is that each project is carried out under
the supervision of a highly qualified manager or drilling engineer with extensive experience who
can ensure that all the necessary work is carried out to the highest professional level.

Objective

Significant investments in new technology cannot be made without the most careful selection of
wells and reservoirs. Here are some typical features of reservoirs that can be developed using
multilateral drilling technology:

- Hydrocarbons in the reservoir occur in small or isolated accumulations. If the reservoir, its
structure and properties are studied well enough, the operator is able to open a whole group of
tectonic faults by drilling just one vertical well, which is more economical than drilling a large
number of vertical wells.

- The accumulation of oil is located above the highest level of reservoir perforation. Multilateral
drilling technology can be applied in this case in order to open the reservoir directly at the place
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of accumulation[1].

- The reservoir is lenticular in shape (i.e., industrial zones are located in so-called lenticular
pockets, in which a single vertical or horizontal well can penetrate numerous individual lenses).
Horizontal wells drilled from a single vertical well can simultaneously open a number of separate
lenticular oil accumulations.

- The reservoir is highly directional (i.e., it may be highly permeable in only one direction, or it
may be naturally fractured. Carefully planned multilateral drilling increases the reservoir's
recoverable reserves.

Collectors are vertically stratified with low traffic between zones. Drilling of parallel horizontal
wells provides opening of separate zones (a set of horizontal wells).

- Reservoir development requires waterflooding. An initially drilled and completed well can be
used as an injection well, and horizontal wells newly drilled from it can work as productive ones,
or vice versa. The use of horizontal wells as injection wells will optimize pressure control and
increase the efficiency of oil displacement.

- Reservoir flooding leads to penetration into a zone with better reservoir properties before oil is
displaced from less productive zone collector. The operator can drill one horizontal well in each
injection zone, adjusting the length of the horizontal hole depending on the reservoir properties of
each layer. In addition, it is possible to set the movement of the linear contour during
waterflooding from a horizontal injector to a horizontal production well, rather than using the
usual displacement mode with intersecting radial flowlines

- The collector has two groups of natural cracks; a horizontally drilled well crosses only one of the
groups. A group of parallel wells drilled from the main horizontal in a perpendicular plane can
provide more efficient drainage of the reservoir.

- The offshore drilling platform is designed for four wells, but after the initial completion, the fifth
near-fault block of the structure remained unopened. The drilling of one additional horizontal well
will allow drainage of the fifth block.

In the future, it is planned to open and develop additional zones without mounting a drilling rig.
The main well is completed as usual, but exit holes are left in the production string liner to allow
drilling for coiled tubing to expose new surface of the producing formation or other formations in
close proximity to the target [6].

Methods

This is the most common multilateral drilling and completion method currently in use. In the
Austin Cretaceous of North America and the Middle East, Halliburton has drilled numerous wells
in a configuration similar to that shown in the figure. These wells have been drilled to depths of
1,000 to 6,000 feet with up to six laterals drilled in each well.

This method allows the operator to get almost all the benefits of multilateral drilling and comple-
tion at a relatively low cost. When combined with ancillary or intermediate drilling techniques or
short-radius directional drilling, open horizontal holes may be necessary to gain access to forma-
tions below the difficult zone [3, 5]. In addition, the small drilling radius minimizes the size of the
“window” that forms in the same formation between two wells directed in opposite directions,
thereby achieving more efficient drainage of the reservoir. Open hole isolation devices can be
used with this completion method, and re-introduction of the tool is possible using a downhole
curved sub and guiding (orienting) devices.
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Technologies of the MLT-1000 multilateral drilling system
In areas such as the North Sea, Alaska and offshore zones, where the development of fields is
very expensive, it is necessary to use such completion methods that would increase production
and extend the life of the well.
When using Halliburton's MLT-1000 multilateral drilling system, these issues are addressed by
isolating individual sections of the well and laterals (horizontal wells) using hydraulically
actuated annular packers in open holes or using conventional tubular packers installed at the outlet
of the casing along with sliding sleeves between them. If it is necessary to shut off a separate
section of a horizontal well or separate wellbore, the sliding sleeve is simply closed through the
tubing using the coiled tubing shear tool. When completing a casing, a dual separated production
system or a single selective drilling and mixed production system can be installed [7].
Such a completion is relatively economical, but does not provide horizontal wellbore stability or
lateral re-access.Another multilateral completion method uses a procedure in which the lower hole
is drilled and finished in the usual way, and after that a screen (liner) with slotted holes is
suspended from the casing string, then upper sidetracks (laterals) are drilled through the windows
cut with retrievable whipstocks. The slotted liner is run into the sidetrack and suspended from the
hydraulic packer. The short section between the main well casing and the hydraulically actuated
sidetrack packer is left as an open section. This design allows to ensure the integrity of the well
along the main length of the horizontally drilled wellbore [2].

Figure 3. Alternative configuration systems Figure 4. Alternative configuration multilateral
many barrel drilling MLT-1000: drilling systems MLT-1000:

1 — packer; 2 — operational union (pipe branch); 1- landing nipple of the lift column; 2 — double
3 — packer; 4 — equipment for regulation flow rate; production packer; 3 — landing nipple of the lift
5 —uncased horizontal wellbores. column; 4 - top double open laterals (sidetracks):

(a-down the dip of the formation; b-up the rising
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formation); 5 — sliding clutch; 6 — packer; 7 —
lan ding nipple lift column; 8 — lower double
uncased laterals: a) down the dip of the forma-
tion; b) up the rise of the formation.

The critical point in such a completion scheme is the integrity of the formation at the connection
point, and no isolation is provided here. Access for re-introduction of the tool is provided using a
downhole curve sub and guide tools for deviated drilling. Flow control is not available. Figures 3
and 4 show two alternative application configurations for the system.

Technology of multilateral drilling system MLT — 2000

Figures 5 and 6 show exemplary configurations of the MLT-2000 multilateral well completion
system. Here, isolation systems are installed in openhole laterals and access is provided for re-
introduction of the tool. The operation in such a system can be either separated or mixed, but the
laterals (sidetracks) are not mechanically connected to the main well, the articulation points are
not isolated, and sidetracks are not protected.

MLT - 3000 Multilateral Drilling System Technology

As the practice of introducing new technology shows, in some cases there are certain technical
characteristics that are critical in solving the issues of using a multilateral drilling system. In
particular, both the main and each of the horizontal wells must have the same accessibility,
integrity, controllability (the ability to control processes), regardless of whether sidetracks are
drilled in a new well or in an existing one. The main options include the following:

Possibility of articulation. The liner of the lateral (sidetrack) must have a reverse mechanical
connection with the casing of the main well.

Isolation. The junction of the sidetrack with the main well should be hydraulically isolated from
the surrounding formations (for the requirements of control and further isolation of the sidetrack).
Access. It should be possible to re-access any selected sidetrack without using a drilling rig.
Possibility of introducing multilateral drilling technology. The system should provide the
possibility of drilling several lateral (side) holes from one common well.

Versatility. The system should be applicable to both completions of new wells and workover of
existing wells.

Compatible with liner cementing. The system must be capable of cementing the rigid liner of
the casing string.

Compatible with liner flushing. The system must be compatible with flushing methods used
when running long liners downhole, such as those used to control the sand content of the drilling
fluid.

Control of the nature of the change in inflow. The system should provide the ability to
completely or partially isolate sidetracks to the extent required to control the nature of the change
in inflow during well operation.

Technological support. Conventional or field-proven technologies should be used to implement
the system to reduce risk.

The first three of the above characteristics are considered the most important and they

fully taken into account in the multilateral drilling system MLT - 3000.

The most important design features:
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Connectivity of the system. The mechanical connection of the horizontal wellbore liner to the
main well casing is carried out in such a way that a part of the liner remains in the main wellbore
casing and is fixed in the formation using a liner hanger and cement. Since the diameter of the

horizontal wellbore casing string is one size smaller than the diameter of the casing string of the
main well, a larger downhole tool can be used at the bottom.

Isolation
The junction of the horizontal wellbore and the main well is sealed with a special sealant - a
material that is used to isolate the sidetracks from each other and from the main well. The liner
may be cemented into the formation in one or two steps.
In the second stage, M-Seal is used, a material specially developed by Halliburton, which
provides high resistance to strong dynamic impacts. Since the system provides independent
control of each sidetrack or part of it, each sidetrack can be considered as a separate well during
work. Isolated sidetracks allow control of unwanted manifestations or inflows of water and gas.
It is also possible to install a production tubing in the casing string of the main well, passing
through the junction of the sidetrack with the main well, which in the future will ensure the
management and control of the operation process. Possibility of access. The system provides the
possibility of re-entry into isolated sidetracks of a connected pipe, coiled tubing or wireline. Full
well service tools, treatment packers, completion equipment and other tools can be installed in
any horizontal wellbore to enable the well to be worked over without installing a drilling rig.
Access to the horizontal well is provided by a diverter installed in the packer assembly in the
main well (the size of the diverter is equal to the full diameter of the well).

Figure 3. Completion system multilateral Figure 4. Alternative configuration systems
wells MLT - 2000 inflow isolation and completion multilateral wells MLT-2000:
access for re-introduction of the tool: 1 —9-5/8” diameter casing; 2 — double packer;

1-9-5/8” casing; 2 — double-string packer; 3 — pipe of increased strength; 4 — swivel;

3 — pipe of increased strength-Durasleeve; 5 — horizontal shaft liner; 6 — access pipe;

4 — centralizer; 5 — access pipe on a long 7 — borehole 8-1/2" in diameter; 8 — orienting
column; 6 — orienting latch; 7 — optional nipple; 9 — hollow deflector and orienting;
shank run in horizontal trunk; 8 — packer 10 — packer used for multilateral drilling;
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used for multilateral drilling; 9 — orienting 11 — packer receptacle and device; 12 — guide
nipple; 10 — guide pipe tool input pipe tool input

Reducing the diameter by only one size. One of the main advantages of the new system design is
the installation of downhole equipment while reducing the sidetrack casing diameter by only one
size compared to the diameter of the main well casing. This allows for maximum production
from sidetracks and provides incomparable completion flexibility. Access to the liner of a
horizontal wellbore is unlimited, and at the same time, the inner diameter of the liner can be fully
utilized. This provides higher flexibility of the MLT - 3000 multilateral drilling system in
comparison with systems where there is a narrowing of the section due to the design features of
the connecting unit, as well as with systems that Unique opportunities provided by multilateral
well drilling technology: Multilateral drilling technology provides the opportunity to
significantly reduce the cost and cost of drilling and completion of wells, increase production
levels, as well as more efficient reservoir drainage. When fully implemented and applied,
Halliburton's multilateral drilling technology allows you to expand reservoir development
opportunities and increase recoverable hydrocarbon reserves while significantly reducing the
total cost of field development.

Solution of the problem
The multilateral well construction technology is large-scale and resource-intensive, despite the
existing proven design and construction methods. First of all, a thorough assessment of the reser-
voir is mandatory. There are reservoir characteristics that indicate the feasibility of multilateral
drilling:
- Accumulations of hydrocarbons in the reservoir are isolated.
- If the development of the field is carried out with waterflooding, then the main wellbore is used
as an injection wellbore, and the lateral wellbore is used as a productive wellbore. Sometimes
sidetracks can be used to build up pressure.
- The presence of a large number of fractures in the reservoir, or the presence of sufficient
permeability in one direction.
The technology of construction of multilateral wells for multilevel fields with several oil-bearing
formations is the most optimal. Carrying out several branches in one layer allows to improve its
opening. A common form of multilateral drilling is wrist drilling, which allows you to open
reservoirs at several levels. Multilateral drilling within the same formation is most often used to
increase the drainage area (fan or parallel branches are used) [9].
Various methods for implementing the multilateral well drilling technology have been developed.
For each case of multilateral well drilling, an individual project is developed that takes into
account the characteristics of the field.
There are various multilateral drilling technologies.
- Bottom-up technology. It is carried out as follows: the main shaft is drilled to the maximum
depth to reach the deepest horizon, and then additional shafts are drilled to cut minerals from the
lower horizons to the higher ones. Geophysical surveys are carried out immediately after drilling
of each wellbore. This technology is effective when carrying out work to thicken the exploration
network, when a transition is made from preliminary exploration to a more detailed one, and the
level of categories of mineral reserves is increased. The most rational use of the "bottom-up"
technology is provided for the exploration of gently sloping formations, relatively sustained in
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thickness to significant depths of steeply dipping zones, stockwork, columnar and similar bodies.

- Top-down technology. It is carried out as follows: drilling of the main wellbore is carried out to
a certain depth, at which the 1st additional wellbore is drilled as a result of a sharp curvature to
undercut the upper horizon. Drilling of the main hole continues until the next interval, and then
the 2nd and all subsequent additional holes are drilled. This drilling method makes it possible to
study industrial mineralization by the depth of distribution, starting from the upper layers to the
lower ones, including parallel geological sections. At the same time, the geological principle of
the sequence of exploration of deposits is preserved: the transition from the studied to the
unknown, which makes it possible to stop drilling the well in the event of wedging out. When
using the "top-down" technology, the main wellbore remains free, and there are no difficulties in
performing a set of subsequent geophysical surveys. Also, the technology is effective in
prospecting and exploration of deposits that have a complex structure of mineral zones with
variable, variable thickness; steep drop (more than 50%); uneven content and distribution of
minerals; considerable extent in depth [8].

- "Parallel" technology. According to this technology, the main shaft is first drilled parallel to the
steeply dipping ore zone, and then additional shafts are drilled using bottom-up and top-down
technologies.

Wedge-free technologies are also used when conducting multilateral wells.

The use of multilateral well construction technology has a number of advantages: the total cost of
work is reduced, the reservoir is developed over a larger area due to several wellbores, and the
volume of recoverable oil increases. Drilling of multilateral wells makes it possible to develop
deposits of small volumes, and is also used in difficult geological and technical conditions. The
negative impact on the environment is reduced by reducing the number of wells on the surface.
The volume of disposal of drill cuttings and mud is made in smaller sizes. Multilateral drilling
technology is effective when drilling on offshore platforms, due to the limited number of wells.
Several productive zones can be developed at the same time, even under different parameters. The
wellbore is kept in a stable state for a long time.

Multilateral well drilling technology is cost-effective, because the time spent on exploration of the
deposit is reduced; the amount of work associated with the installation and dismantling of equip-
ment is reduced; with an increase in the volume of production of raw materials, the costs of
drilling and completion of wells are reduced [4].

Promising and creating an additional economic effect is the construction of multilateral horizontal
wells on previously drilled ones. Since there is no need to drill new wells from the surface, it
becomes possible to create additional branches to previously missed layers. But at the same time,
the technology of drilling multilateral wells has a high cost, which is associated with the use of
expensive equipment.

Conclusion

In the process of completing multilateral drilling, one or more horizontal wells are drilled from
one vertical well, which makes it possible to drain the reservoir or withdraw reservoir fluid from
its different levels. Multilateral drilling technology provides the benefits of horizontal well
completions, and in some cases, such as developing deep reservoirs, the implementation of this
technology provides significant cost and time savings compared to drilling a large number of
individual horizontal wells. To maximize the benefits of the introduction of new technology, and
in particular to increase oil production, it is necessary that the surface field equipment and the
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production string correspond in their parameters to the expected changes. Benefits that can be ob-
tained from the implementation of multilateral drilling technology include the following:

Well cost reduction. Drilling to the depth of the industrial zone is carried out once, and then hori-
zontal shafts are added. Increasing the efficiency of the drilling platform. This technology allows
to reduce the number of drilling cuts in the platform body or increase the amount of reserves reco-
verable from one drilling platform. Increasing oil production by one cut of the drilling platform.
Multiple horizontal wells allow access to a larger area of the developed reservoir. Increase or re-
valuation of inventories. The development of deposits, the reserves of which were previously
classified as marginal, is now becoming economically profitable. Better control of field coverage.
Each horizontal well can be serviced separately. Reducing environmental impact. With this appro-
ach, development requires a significantly smaller number of wells. Significant reduction in waste
disposal costs. Drilling volumes are significantly reduced, as the introduction of new technology
reduces the number of vertical wells required for development; therefore, correspondingly much
smaller volumes of drilling fluid and drill cuttings are subject to disposal.
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I'OPU30OHTAJIBHBIX U MHOI'OCTBOJIBHBIX CKBAKHUH

Maxamman lllupunos M.!, Caoup I'ypoanos 1.2, Pamuan 3amananl M.2
123 AzepbaiimKaHCKuii rocyIapCTBEHHBIH YHUBEPCUTET He(TH M poMbInienHocTH, »>°0Ornen Nel
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PE3IOME

Buenpenue mo00i HOBOI TEXHOJIOTHUH HANPABICHO HAa CHIKEHUE Ce0ECTOMMOCTH J0OBIBAEMOTO
Oappenst HepTH. TeXHOIOTHSI MHOTOKPATHOTO OypeHUs MpeaaracT HOBbIC MOTEHIUAIbHBIE BO3-
MOXHOCTH JUIS YJIyYLICHUS OCHOB SKOHOMHUKHM OypeHus. biaromapst COBMECTHBIM YCHIIHMSIM
POEKTHO-KOHCTPYKTOPCKUX TPYII CEPBUCHBIX U KCILTYyaTAIIMOHHBIX KOMITAHUH MHOTOSPYCHBIE
OypoBbIe YCTaHOBKHM OCHAIICHBI HOBOW TEXHOJOTHEH 3akaHuMBaHUSA. D(PPEKTHUBHOCTH OYpOBBIX
cucrem Halliburton ans noObrdu HepTH W WX NPUMEHEHHE B Tra30BOM MPOMBIILIICHHOCTH
UCCIeqyeTcs IyTeM NPUMEHEHHsS HWHHOBAI[MOHHOW TEXHOJOTMH MHOTOYPOBHEBOTO OypeHHs
Halliburton.

KiioueBble c10Ba: MHOTOCTBOJIbHAS! CKBAXMHA, OKOHYaHHE CKBa)KUH, OOKOBBIE CTBOJIBI OTKPHI-
TOTO CTBOJIA, CUCTeMa OypeHUsl, TEXHOJIOTUS OypeHHsI.

UFUQI VO COXLULOLI QUYULARIN TAMAMLANMASINA
KOMPLEKS YANASMA

Mahammad Sirinov?, Sabir Qurbanov?, Ramil Zamanh?®
123 Azorbaycan Dovlot Neft vo Sonaye Universiteti, 1231 sayli s6bo
!Bas miiollim, %bas elmi isci,*kicik elmi isci

XULASO

Istonilon yeni texnologiyanin totbiqi osasinda neftin hasil edilon barelinin maya doyarini azaltmagq
istoyi dayanir. Coxtorofli quyularin qazma texnologiyasi qazma iqtisadiyyatinin shomiyyotli
doracads yaxsilagdirilmasi iigiin yeni potensial imkanlar yaradir. Servis vo omoliyyat sirkstlorinin
layiholondirma, tokmillogdirme qruplarimin  birge soylori noticesinde ¢oxtorafli qazma
texnologiyast quyularn tamamlanmasinin yeni qonaotcil iisuluna cevrilmisdir. Innovativ
texnologiyalarin ~ yoni ¢oxtorafli qazma texnologiyasinin totbiqi ilo Halliburton torsfinden
hazirlanmis ¢oxtorafli qazma sistemlorinin neft vo qaz senayesinda tatbiqinin effektivliyi tadqiq
edilir.

Acar sozlor: c¢oxliiloli quyu, quyularin tamamlanmasi, agiq ¢uxur yan yollari, gazma sistemi,
gazma texnologiyasi.
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PRINCIPAL SOURCES OF CREATION OF DEBT FUNDS IN THE
CREDIT MARKET

Huseyn Eyvazli
Azerbaijan State University of Economics, Section: Finance, doctorate, Email: huseyneyvazl1999@gmail.com

ABSTRACT

One of the most urgent issues of our civilized society is the credit market. The credit market is a
set of relationships between lenders and borrowers related to the granting, use and closing of
loans. The credit market is the main mechanism that accelerates and moves the market economy
as a whole. During the granting of a loan, the creditor and the borrower enter into a credit
relationship. Credit market is a form of mutual relations between individual and independent
decision-making economic entities. A distinctive feature of the credit market is that money acts as
a product here. The credit market rests on the definition of the loan capital market. After World
War Il and the development of technology, the concept of credit market has become widespread
in the world. The credit market in Azerbaijan has an ancient history. However, the main
development period of the credit market in Azerbaijan occurs after independence. This field was
selected as a priority field by the state, and state programs were implemented for the development
of this field. As a result of this, the flow of local and foreign investments into the country's credit
market began.

A bank is an economic institution that accepts deposits, aims to use these deposits in the most
efficient way in various credit operations, or whose main activity is to receive or give loans on a
regular basis. In other words, a bank is an economic unit that implements and regulates all kinds
of operations related to money, credit and capital, and operates to meet all kinds of needs of
individuals or public entities and economic entities in this field.

Financial relations form the basis of the development of the economy of every country. The
circulation and redistribution of financial resources also determined the value of finance and
formed its sphere of activity. Considering the state of the market economy, the financial market is
an integral part of the system of market relations in the country. The concept of "financial market"
can be interpreted in different ways according to the experience of the developed world and the
specific characteristics of the economic development of each country.

It represents the trading system organized by the financial instruments of the money, deposit,
credit, currency, insurance and pension markets. The main role here is played by financial
structures that direct the flow of funds from owners to borrowers. There, instruments and
securities are used as commodities. The financial market, like any other market, is aimed at
creating a direct relationship between sellers and buyers of financial resources.

Therefore, the financial market is a kind of capital return mechanism system with the help of
intermediaries between lenders and borrowers within the framework of the formation of demand
and supply for capital. It is a kind of financial circulation. In practice, this is the movement of
funds from owners to borrowers and vice versa. In the article, the main sources of creation of debt
funds in credit markets are investigated and involved in research.

Keywords: credit market, bank, funds, debt stock, finance, market economy
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KREDIT BAZARINDA BORC VOSAITLORININ YARADILMASININ
OSAS MONBOLORI

Hiiseyn Eyvazh
Azorbaycan Dévlot Igtisadiyyat Universiteti, Maliyys b6lmasi, doktorantura, Email: huseyneyvazli999@gmail.com

XULASO

Sivil comiyyatimizin oan aktual masalolorindan biri kredit bazaridir. Kredit bazar1 kreditorlar va
borcalanlar arasinda kreditlorin verilmoasi, istifadosi vo baglanmasi ilo bagli miinasibatlorin
mocmusudur. Kredit bazar biitovliikde bazar iqtisadiyyatin siiratlondiron vo horokoto gotiron 9sas
mexanizmdir. Kreditin verilmosi zamanm kreditor vo borcalan arasinda kredit miinasibatlori
yaranir. Kredit bazar1 fordi vo miistoqil qorar gobul edon tosorriifat subyektlori arasinda garsiligl
miinasibatlorin formasidir. Kredit bazarinin forqli xiisusiyysti pulun burada mohsul kimi ¢ixis
etmosidir. Kredit bazar1 kredit kapital1 bazarinim torifino osaslanir. ikinci Diinya Miiharibasindon
vo texnologiyanin inkisafindan sonra diinyada kredit bazar1 anlayisi genis yayilmisdir.
Azorbaycanda kredit bazar1 qodim tarixo malikdir. Lakin Azorbaycanda kredit bazarinin osas
inkisaf dovrii miistoqillik olds etdikdon sonraya tosadiif edir. Bu saha dovlot torafindon prioritet
saho kimi segilib vo bu sahonin inkisafit iiciin dovlot programlari hoyata kegirilib. Bunun
naticasinda 6lkonin kredit bazarma yerli vo xarici investisiya axini bagladi.

Bank omanaotlori gobul edon, miixtalif kredit omoliyyatlarinda bu omanotlordon on somorsli
sokildo istifado etmayi qarsisina moqsad qoyan vo ya osas foaliyyoti miintozom olaraq kredit
almaq vo ya vermok olan iqtisadi qurumdur. Basqa sézlo desok, bank pul, kredit vo kapitalla bagl
har ciir omaliyyatlar1 hayata kegiron vo tonzimloyon, fiziki vo ya ictimai soxslorin vo tosorriifat
subyektlarinin bu sahads har ciir ehtiyaclarin1 6domak ticiin faaliyyat gostoran tosarriifat vahididir.
Hor bir 6lkonin iqtisadiyyatinin inkisafinin osasin1 maliyye miinasibatlori togkil edir. Maliyyo
resurslarinin dovriyyasi vo yenidon boliisdiiriilmosi hom do maliyyonin doyarini miisyyan edir vo
onun faaliyyat dairssini formalasdirirdi. Bazar iqgtisadiyyatinin voziyyatini nozors alsaq, maliyyo
bazar1 6lkads bazar miinasibatlori sisteminin torkib hissosidir. “Maliyya bazar1” anlayisi inkisaf
etmis diinya tocriibosino vo hor bir 6lkonin iqtisadi inkisafinin spesifik xiisusiyystlorino uygun
olaraq miixtalif ciir sorh edils bilor.

Pul, depozit, kredit, valyuta, sigorta vo pensiya bazarlarinin maliyys alatlori ils togkil edilon ticarat
sistemini tomsil edir. Burada osas rolu vasait axinini sahiblordon borcalanlara yonoldon maliyyo
strukturlart oynayir. Orada alatlor vo qiymatli kagizlar omtos kimi istifads olunur. Maliyys bazari,
hor hansi diger bazar kimi, maliyys resurslarinin saticilar1 vo alicilar1 arasinda birbasa slaqo
yaratmaga yonalmisdir.

Buna gora do maliyys bazar kapitala tolab vo toklifin formalasmasi ¢orgivasinds kreditorlar vo
borcalanlar arasinda vasitagilorin kdmayi ilo bir nov kapitalin qaytarilmast mexanizmi sistemidir.
Bu bir név maliyys dovriyyesidir. Praktikada bu, vasaitlorin sahiblordon borcalanlara vo oksino
harokatidir. Maqalods kredit bazarlarinda borc fondlarinin yaradilmasinin osas monbalori
arasdirilir vo tadqiqata calb edilir.

Acar sozlar: kredit bazari, bank, vesait, borc ehtiyati, maliyyo,bazar igtisadiyyati

Giris
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Kredit bazar1 maliyys bazarinin seqmentlorindon biridir. Bu sobabdon do golin, ilk 6nco, maliyyo
bazar1 anlayisina diqqotimizi yonoldorok vo kredit bazari anlayisina aydinliq gotirmok lazimdir.
Maliyya bazar1 pul vesaitlorinin horokatinin togkilinin xiisusi formasi olub, maliyys miinasibatlori
sferasinda alqi-satqr miinasibatlorinin mocmusudur. Maliyye bazarlarinin yaranmasi obyektiv
xarakter dasiyir vo o, dovlotin, habelo miixtolif toskilati-hiiquqi formaya malik olan miiassisolorin
foaliyyati ilo olaqadar olaraq inkisaf edir. Maliyys bazari elo bazar formasidir ki, burada omtao
kimi maliyyo resurslar1 ¢ixis edir. Daha dogrusu, bu bazarda kredit resurslarinin alqi-satqis1 bag
verir. Maliyya bazarinin yaranmasinin zorurililiyinin asas amillsrinden biri maliyye ehtiyatlarinin
bolgiisiidiir. Maliyya bazarmin mahiyyati vo rolu onun yerino yetirdiyi funksiyalarla miioyyon
olunur.

Moaqsad

Toadgigat moévzusunun moagsadi Azarbaycanda kredit bazarinin mévcud vaziyyatinin arasdiriimasi
Vo inkisaf potensiallarinin tahlil yolu arasdiriimasidir. Kredit bazarinin inkisafinin nazori-
metodoloji masalalarini arasdirmag, Azarbaycanda kredit bazarinin maasir vaziyyatinin tohlili vo
onun giymatlondirilmasini toskil etmok, kredit bazarinin foaliyyatinin tokmillasdirilmasi vo
beynoalxalq standarta uygunlasdirilmasini tamin etmak todgigatin asas moagsadini togkil edir.

Metodlar

Mogalods analiz vo sintez metodlarindan istifado edilmoklo odobiyyat tohlili aparilmis, habels
Mogalods sintez, analiz, deduksiya, induksiya elmi todgigat metodlarindan istifado etmoklo
miiassisadan is¢i axint ilo bagl nazari masalalor aragdirilmis va miisahide metodundan istifada
edilmoklo Azorbaycanda kredit bazarlarinda borc vasaitlorinin yaradilmasinin asas manbolori
praktiki olaraq arasdirilmisdir.

Maliyya bazarinin asas funksiyalar: arasdirarkon onu asagidaki kimi qruplasdira bilarik.

e tonzimlayici - dovlat idaroetma organlarinin va 6zlinitonzimlomo togkilatlarinin kémoyi ilo,
umumilikds, bazarin tonzimlonmasi hayata kegcirilir; bdtlin maliyyo bazari istirakgilarinin
molumatlara tam vo baraboar ¢ixisinin tomin edilmasi

e bolgi - maliyys bazar: alatlorinin dovriyyasi vasaitlorin igtisadiyyatin bir sektorundan digarina,
bir bazar istirak¢isindan digorina, bir regiondan digorina vo eyni zamanda kogurulmasini tomin
edir. Qisacast maliyys resurslariin boliisdiiriilmasina tasir gostarir;

e kommersiya - maliyys bazarinda hoyata kegcirilir vo amoliyyatin biitiin istirak¢ilart ii¢iin bas
tutan hadisadir.

e qiymatin miloyyan edilmasi - Maliyys alstlorinin qiymati azad raqabaet soraitinds bazarda tolob
vo toklifin tosiri ilo formalagir. Maliyya sistemi torofindon tonzimlonon resurslarin miixtolif
investisiyalara gevrilmasi prosesi do bu sektora daxildir.

Maliyys bazarinda, bilvasito kredit ssisteminds qisamiiddstli borc kapitali bazarlart ilo
uzunmiiddatli kapital bazarlar arasinda farqlonirilir.

“Kapital bazar1 orta vo uzunmiiddatli kreditlori, ham¢inin sehmler va istiqrazlar ehtiva edir. O,
qiymatli kagizlar bazarina (orta vo uzunmiiddatli) orta vo uzun- iiddstli bank kreditlori bazarina
boliiniir. Qisamiiddotli tolobatlarin tomin olunmasi tiglin yiiksok likvidlikli vo aitlorin realizo
olundugu pul bazarindan forqli olaraq kapital bazarinda maliyyo resurslarina olan uzunmiiddotli
tolobatlar 6donilir”(1)

Qisamiiddotli kreditlorin uzadilmast nadir hallar olur ki, onlar miioyyon miiddotdon orta vo
uzunmiiddatli, bozon dovlet vo ya bank zomanoti ilo uzadilir. Naticods qlobal kredit bazarinin
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seqmentlori arasinda kapital axini bas verir. Bu tolob hom do kreditorlar vo borcalanlar arasinda
qarsiligh olagolor zominindo formalasan bazar miinasibatlorinin  noticosidir. Omoliyyat
baximindan qlobal kredit bazar1 biznesin davamlilig1 vo alverisliliyi {i¢iin kreditin toplanmasin,
eyni zamanda yenidon boliisdiiriilmasini asanlagdiran bazar miinasibotlori sistemidir. Tarixon bu
sistem dunya bazar1 vo milli kapital bazarlarinin beynalxalq amsliyyatlar1 asasinda yaranmisdir.
Bundan sonra onlarin beynslmilsllogsmasi vo qloballagmasi osasinda formalagmisdir.
Diinya borc kapitali bazar1 1960-c1 illorden etibaron barpa olunur. Homin dévrdon avvalki 40 il or-
zindo iso 1929-1933-cii illordoki iqtisadi depressiya, Ikinci Diinya Miiharibasi v valyuta mohdu-
diyyatlori sababindon diinya kredit vo kapital nisbaton horokotsiz qalmisdi vo bu da tobii hal idi.
ovvalco kredit bazar1 yavasg-yavas va asason qlobal pul bazari kimi inkisaf edirdi. 1950-ci illorin
sonlarindan etibaron kreditlors tolobat yarandiqda qisamiiddotli amaliyyatlar (bir ilo godor) hoyata
kecirilmoya basladi. Sonralar kreditlorin bazon 15 ilo godor uzadilmasi, uzunmiiddotli kreditlora
kecilmasi diinya kredit bazarinda miioyyon gorginliklors sobab olmaga baslamisdi.
Diinya kredit, borc bazarinda 1960-c1 illorin sonlarinda kreditlorin hocmi artd1 vo 1970-1990-c1
illorden etibaran borc kapitali bazarinin hacmi olduqca bdyiidii. Bununla da diinya 6lkolorinds
borc kapitali bazarinin olamoti miioyyonlosdi: milli borc kapitalinin xarico, xarici bankin
solahiyyatins verilmasi vo ya xarici kapitalin 6lkoaya colb edilmasi marhalasi baglandi.
Xarici kreditlor adoton borcalanin valyutasina asaslanir. 1950-ci illorin sonundan etibaron avro
yavag-yavas beynolxalq borc bazarinda formalasmaga baslayir vo bozi hallarda onun geyri-
sabitliyi zaman-zaman noazara ¢arpir. Avrobazar hazirda global kredit bazarmin bir hissasidir ki,
burada banklar avro ilo depozit vo kredit sistemini tonzimlayir (5).
Avrovalyutalar, daha dogrusu beynolxalq valyutalar qlobal bazarlarda foaliyyat gostorso do, milli
valyutalar da adaton 6z qiymatini qoruyub saxlayirlar.
Hazirda avro( euro) Avropanin bir ¢ox dOlkolorinin timumi pul vahididir. 1999-cu ildon
beynolxalq maliyys bazarina toqdim edilmis bu pul vahidinin nagd askinaslari iso 2002-ci ilin 1
yanvarindan dovriyyaya buraxilmisdir. Belslikls, Avro 1979-cu ildon 1998-ci ilo kimi avropa
valyuta sistemindo dovriyyads olan Avropa valyuta vahidini (ECU) avaz etdi.
Avronun rosmi pul vahidi oldugu 20 O6lko bunlardir: Almaniya, Litva, Latviya, Xorvatiya,
Estoniya,Fransa, Finlandiya, Sloveniya, Slovakiya, Portuqaliya, Yunanistan, Bel¢ika, Avstriya,
Niderlanda, Malta, Liiksenburq, Kipr, Italiya, Ispaniya, Irlandiyadir. Bundan basqa avro 7-si
Avropa 6lkasi olmaqla daha 9 6lkads rosmi valyutadir. 2006-c1 ilin dekabrinda dovriyyade 610
milyard avro var idi. Bu dovriyyads olan ABS dollarindan doyarco ¢ox idi.
Hazirda diinya kredit-borc bazarinda da, biznes-kapital sistemindo do asas mdvqeys malik olan
beynolxalq valyuta hesab olunan dollar 1785-ci ildo ABS Kongresinds gabul edilmis qorara gors
ABS-in rosmi valyuta vahidi kimi gobul edilmisdir. 1791-ci ildo iso ABS Morkozi Banki
yaradilmisdir. ABS Kongresi ABS Morkozi Bankini (The Bank of the United States) 20 illik bir
miiddot orzindo ABS Xozinosinin maliyys tomsilgisi elan etmisdir. Bu bank hokumot adindan
morkozi bankin vozifslorini icra edon ilk bank hesab olunur. Bu bank 1811-1816-c1 illor istisna
olmagla 1913-cii ils gadoar faaliyyat gostormisdir.
Federal hokumot 6lko miqyasinda ilk kagiz pulu 1861-ci ilds dovriyyaye buraxmisdir. Vatondas
miiharibosinin maliyyo yiikiinii qarsilamaqda ¢otinlik ¢okon ABS Kongresi ABS Xozinoasing faiz
galiri olmayan zomanatsiz asginas ixrac etmoyao salahiyyat verdi. Bu osginaslara, ranglorino goro
“yasil” adi verildi. 1861-ci il tarixindon bu yana ddévriyyoyo buraxilmig biitiin ABS osginaslari
hal-hazirda da istifads olunurlar va tizorlorinds yazilmis doyarin garsiliginda qoabul edilirlor.
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1996-c1 ildo saxta osginaslarin istehsalinin qarsisini almaga yonolmis bir sira todbirlor
cor¢ivosindo ABS osginaslarinin, yoni dollarin dizayni1 67 ildon sonra ilk dofo olaraq onomli
sokildo doyisikliya moruz galmisdir. “Bu doyisikliklordon sonra todaviilo buraxilmig ilk yeni
asginas 1996-c1 ilds tadaviilo buraxilmis olan 100 dollarliq asginasdir. Bu dayisikliklor 1997-ci
ildo todaviilo buraxilmig olan 50 dollarliq, 1998-ci ildo todaviilo buraxilmig olan 20 dollarliq vo
2000-ci ilds todaviile buraxilmis olan 10 vo 5 dollarliq asginaslarda da 6ziinii gostormisdir. Oyma
(Graviir) vo Istehsal Dairasi saxta asginas kosilmasinin qarsisini almaq ii¢iin yeddi ilo on ilden bir
dizayn dayisiklorina gedacoklorini bildirmisdir.” (https://az.wikipedia.org/wiki/AB%C5%9E
_dollar%C4%B1 _tarixi)

Qeyd etmok lazimdir ki, hazirda diinya bank kapital bazarinin ¢ox boylik bir hissasini toskil edon
dollar ABS hiidudlarindan konarda vo ya azad bank zonasinda yerlogon xarici banklarda istifado
olunsa da, onun biitlin omosliyyatlart ABS Nyu-Yorkda tonzimlonan bir sahadir (6).

ABS-n hiidudlarindan konarda dollar omanstlori XIX osrin sonlarinda, Avropa banklarindaki
omanotlor miigabilinda riibliik veksellorin ddenilmasi ilo basladi. Indiki avro-dollar bazarindan
forqli olan bazi magamlar var idi:

e 0 zaman beynolxalq faiz doracolori yox 1idi;

e omoliyyatlar vo istirak¢ilarin say1 az idi;

e dollar omanatlori borcalanlarin olino kecdi vo daha sonra ABS-da adoton basgalarina
verilmadon istifads edildi.

Avrovalyuta bazari, hanst ki avvallor avrodollar bazar1 kimi faaliyystdo idi, 1950-ci illorin
sonunda qarsiliglt bank olagolori asasinda yaradilmigdir. Todricon, Avrovalyuta anlayisi ABS-in
hiududlarindan konarda, eloco do onun hiidudlart daxilindo sarbast bank zonalarinda xarici
banklarin istifads etdiyi dollarlar1 ohato etmoklo genislondi. 1960-c1 illorden etibaron avrovalyuta
bazarina digor boylik 6lkalarin valyutalar: daxil olmaga basladi.

Olkolords xarici igtisadi faaliyyatin inkisafi avtovalyuta kapital borc bazarinin da genislonmosine
sorait yaratdi. Bundan basqa 1950-ci illorin sonundan 1960-c1 illorin avvallorine qador banklara vo
firmalara monfaat liclin 6z vesaitlorini xarici 6lkalore kd¢lirmaya imkan veran milli qanunlarin
yumsaldilmasi da onlar1 6z banklarina investisiya qoymaga tosviq etdi. Bu {isul ilkin olaraq 1957-
ci ilde faiz doracalorinin asagr salindigr vo 30 giindon az miiddota tolob olunan depozitlor iizra
faizlorin 6donilmosinin qadagan edildiyi ABS-da totbiq edilmisdir. Noticods dollar sahiblorinin
pullarini xarice depozit qoymast sorfali tisul olaraq miioyyanlosdi.

Bu mosolodo miixtolif xarici banklarin hesablarina kogiiriilon vo &lkalorde depozit-kredit
omoliyyatlari ii¢iin istifads olunan dollarin monsoyini do miioyyanlosdirmoya tosir edirdi. 1981-Ci
ildo Nyu-Yorkda azad bank zonasinin yaradilmasi ilo ABS orazisi do avrodollar bazarinin
cografiyasina daxil oldu.

Diinya kredit bazarinin, o climlodon Avropada kapital-borc bazarinin xiisusiyyetlorino nozor
salsaq, bir ne¢o niians1 miisahido eds bilorik:

e
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e Hocm mosalasi. 1960-c1 ildo 2 milyard, 1964-cii ildo 20 milyarda godar oldugu halda, 2000-ci
illorin avvalinds avrovalyuta bazarinda omoliyyatlarin hocmi toxminon 6 trln imis (2).
e Togskilati forglor. Toskilati baximdan diinya kredit bazar1 beynoalxalq iqtisadi miinasibatlor
kontekstinda kredit kapitalinin horakatinin hayata keg¢irildiyi maliyya toskilatlarinin macmusudur.
Bunlara asagidakilar daxildir: 6zal firmalar, banklar, birjalar, dovlot miiassisalori, hokumatlor vo
yerli hakimiyyat orqanlari, beynolxalq maliyyo institutlar1 vo s. Qlobal kredit bazarinin togkilati
strukturu struktur miixtolifliyine goro bazon doyison global valyuta sistemi ilo miiqayisado kifayot
godar sabitdir.
e Borcalanlarin diinya kredit vosaitlori bazara ¢ixisinin mohdudlagdirilmasi. Bu bazarda osas
borcalanlar TMK-lar, TMB-lor, hokumatlar, beynolxalq maliyys institutlaridir. Eyni zamanada
inkigaf etmokdo olan 6lkalorin vo onlarin h6kumatlorinin diinya bazarlarinda borclanma miqdari
toxmin edilir. Bunlar asason birbasa xarici investisiyalar vo yardimlardir ki, ehtiyact olan dlkalor
beynolxalq toskilatlarin kreditlorindon istifado edirlor vo ya beynolxalq banklara inkisaf etmis
Olkalorin borcalanlarindan daha yiiksok qiymatlor 6domaya macbur olurlar. Belolikla, Beynolxalq
Valyuta Fondundan (BVF) vo Beynolxalq Yenidonqurma vo Inkisaf Bankindan (BBRD) kredit
almis olkolorin borcalanlar1 diinya borc kapitali bazarina ¢ixis olde edirlor. Beynolxalq Valyuta
Fondunun (BVF) miivafiq qurumlari da onlara kredit verir. Bununla da, istiqraz buraxilis bazarina
asan ¢ixis1 tomin edir.
e Osas Olkolorin valyutalarinin omoliyyat valyutalar1 kimi gosterilmasi. Getdikco avronun bazar
pay1 azalsa da, (1960-c1 illordo 80%-don ¢ox, 1980-ci illordo 68%, 2000-ci illorin ovvallorindo
50%) ABS-da dollar istiinliik togkil edir. Belolikls, diinya kapital borc bazarinda omoliyyatlar
osason Avropa valyutasinda avro, o ciimlodon Isvecra franki, sterling vo digor osas valyutalarda
aparilir.
e Texnologiyalardan istifado etmoklo miistori ilo slagonin sadoslosdirilmis vo tokmillosdirilmis
prosesi. Hazirda maliyya-bank sektorunda, xiisusilo do, kredit borc bazarinda omaliyyatlar daha
cox telefon, telefaks vasitosilo hoyata kegirilir. Internet bankciligin elektron texnologiyast
diinyanin istonilon ndqtosindo istirakct ilo is yerlorindo xiisusi terminallar vasitasilo moasafodon
xidmat qaydasinda omaliyyatlar hoyata ke¢irmoyo imkan verir.
e Milli valyutalarla miiqayise. Xarici valyuta, daha dogrusu avro ilo amoliyyatlar daha sorfolidir.
Belo ki, burada faiz dorocasi omanatlora nisbaton asagidir, avro kreditlori lizro iso enisi gabaglayir.
Xiisusilo, valyuta mozonnasindo tez-tez doyisiklik olan 6lkoalords kredit sistemindo borcun xarici
vo daha sabit valyuta ilo olmasi olverislidir. Bu mdvzuda qonsu Tiirkiye Cilimhuriyyatinin
igtisadiyyatini vo molum sektorunu niimuns gostormok olar (3).
“Finansal piyasalar giivenilirlik esasina goére ¢aligmaktadir. S6z konusu piyasalardaki bir giiven
eksikligi biitiin tasarruf sahiplerinin paralarini birden ¢ekmesine ve bu piyasanin ¢okmesine neden
olabilir. Dolayisiyla bu piyasalarda giivenilirligin saglanmasinda devletin etkin denetleme
gorevini kusursuz bir sekilde yerine getirmesi sarttir. Ard arda finansal ve bankacilik krizleri
yasayan Tiirkiye'de bu piyasalarda etkin denetleme gorevinin yapildig1 sdylenemez. Dolayisiyla
giivenilirlik tasarruflara devlet tarafindan 0 geri Odeme garantisi verilerek kismen
saglanabilmektedir. Bu garantiye ragmen bu piyasalardaki ¢arpikligin ve kirilganligin biiyiikligii
sebebiyle belli araliklarla finansal krizler yasanmaktadir. Bankalarin ve diger mali kuruluslar ile
Tirkiye gercekleri dordiincii boliimde verilecegi i¢in burada daha fazla bahsedilmeyecektir.” (7)
Maliyys bazarinda borclarin yaranmasinin asas sorti tosorriifat subyektlori vo dovlot giizostli
sortlorlo maliyyo vosaitlorini borc gétiirmok vo ya sarbost vosaitlordon miivoqqoti istifado etmok
imkan1 aldo edilmasidir. Maliyys bazar1 6z mahiyyatino gora potensial satic1 v alicilarin, habelo
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vasitogi qurumlarin maraglarini somorali sokildo nozors almaq vo hayata kegirmok ii¢iin nozordo
tutulmusdur.

Bazar iqtisadiyyat1 istehsalin somorali toskili formasidir. Bunu diinyanin bir ¢ox Olkolorinin
inkigaf tocriibasi siibut edir. Azorbaycan Respublikasi {i¢iin do biznesin yeni tisullart maliyyo
bazarini azad bazara ¢evirmok demokdir ki, bu da potensial imkanlardan, ilk névbads, 6lkonin
hartorafli inkisafini tomin edon imkanlardan istifadoni tolob edir. Bu monada maliyys bazar1 elmi-
texniki toroqqi osasinda inkisaf edon, fordi tosobbiisloro vo rogaboto bdylik ohomiyyat veron,
igtisadiyyatin biitiin sahalorini resurslarla vo tominatla tomin edon vo timumi ictimai vaziyyatin,
igtisadi artimin lazimi soviyyesine nail olmagq ii¢lin ictimai istehsalin unikal togkili formasidir.
Fikrimizco, maliyys bazari dedikdos, 6lkonin biitlin pul ehtiyatlarinin, eloco do iqtisadiyyatin
miixtolif subyektlorindon miioyyon edilmis resursa tolob va toklifin tosiri altinda daim horokatdo
olan pul resurslarinin mocmusu basa disiiliir. Lakin pul vosaitlori vo tosarriifat subyektlori
maliyyo aktivlori deyil, onlar yalniz pul vasaitlori ilo tasorriifat subyektlori arasinda birbasa slagqo
oldugda meydana ¢ixir. Demoli, maliyyo qiymotlori ilk novbodo iqtisadiyyatin miixtolif
subyektlori arasinda sorbast pul kapitalinin vo pul yigimlarinin amoliyyatlari, eloco do yenidon
boliisdiiriilmasi vo onlarin haroketi asasinda yaranan pul miinasibatloridir.

“Maliyys bazarini hom ds ilkin vo tokrar bazarlarin macmusu kimi nozardon keg¢irmok, homginin
milli vo beynolxalq bazarlara bolmok olar. ilkin bazar qiymotli kagizlarin emissiyas: mogaminda
yaranir, onda maliyys resurslar1 formalasir. Tokrar bazarlarinda bu resurslar tokrar boliiniir vo 6zii
do bir nego dofa. Tokrar bazarlari, 6z novbasinds, birja vo geyri-birja bazarlara béliintir.
Sonuncuda hor hansi sobabdon birjada qiymotlondirilmoyon qiymotli kagizlarin aligi-satisi
(masalon, banklar vasitosilo) bas verir.”(4)

Kredit kapital bazari, yoni qisa vo uzunmiiddstli bank kreditlori bank sistemindo movcud olan
kredit formalaridir. Olkodo foaliyyat gdstoron kommersiya banklari onu ancaq etibarli
tohliikasizlik vo yiiksok faizlo tomin edon qurumlardir. Osas vesaitlorin yaradilmasi vo
yenilonmasi tiglin zaruri olan uzunmiiddatli krediti yalniz doyison (dovri nazardon kecirilon) faiz
daracasi ilo olds etmak olar.

Bozi hallarda bir ¢ox saholorain: istehsalat, sonaye, tikinti, ticarat, rabito vo ya digor sahibkarliq
faaliyyatlorino, dasinmaz amlaka, ontiq osyalara, qiymatli metallara, pensiya vo sigorta fondlarina,
miixtalif qiymotli kagizlara investisiya ti¢iin pul - xarici valyuta da bank kredit borclarinin
meydana golmosing sorait yaradir. Eyni zamanda milli valyuta devalvasiyaya moruz qaldiqda da
sozligedon masalolorin ortaya ¢ixmasi labiiddiir.

Hazirda borc-kredit sistemindo mdvcud obyekt vo predmetlor bunlardir.

Kredit miinasibatlari
=

Haz;rda dunya kredit bazarinda mévcud on 6nomli terminlorin izahin1 vermoakls bu sektorun osas
mabhiyyatini aydinlagsdirmaq olar.

e
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Maliyya
¢ Bu, fordlorin va ya qurumlarin faydalana bilocoyi pul, fond vo ya kapital demokdir.
e Bunlar lazimi vasaitlorin miivafiq soraitdo tomin edilmosi vo onlardan somorali istifado edilmasi
ilo bagh foaliyyatlordir.
e Fond puldan daha genisdir. Buraya nagd pul, tolob olunan depozitlor vo konvertasiya edilo bilon
aktivlor daxildir.
Maliyyalagdirma
e Miiossiso vo ya qurumun ehtiyac duydugu pul va ya kreditin tomin edilmosi foaliyyati.
e Maliyya sektorunun pul tadaviilii ilo masgul olan aspekti.

e Miiossisolor investisiya, istehsal, satis vo ehtiyat kimi foaliyystlorini hoyata kegirmok {iciin
maliyyalasdirmoya ehtiyac duyurlar (2).

Maliyys meneceri va ya kreditor

Maliyys meneceri biznesin investisiya vo maliyys qorarlarina cavabdeh olan soxsdir. Maliyyo
meneceri maliyyo bazarinda bazon miixtalif problemlorlo do tizlogo bilir. Lakin optimal yollarin
secilmasi ilo dinamik vo aktiv kreditlorin- borclarin idars olunmasini hoyata kegira bilon
kreditorlar ugurlu vo perspektiv maliyys menecerlori hesab olunur.

Bazar iqtisadiyyatinda yaranan bank borclar1 dlkexarici oldugu kimi, 6lkodaxili ds ola bilor. Bu,
tobii ki, ayri-ayn sirkotlori, togkilatlar vo ya fordi sahibkarlarin faaliyyati noticosindo meydana
galir. Bu zaman optimal kapital strukturu miioyyenlosir ki, bu da zamanla biznesdon bizneso vo
eyni isdo doyiso bilon dinamik bir struktur kimi gobul edilmolidir. Optimal kapital strukturu
kapitalin minimum dayarini va sirketin maksimum doyarini tomin edacok borc/kapital birlogmosi
kimi miiayyan edils bilar.

Iqtisadiyyatda artiq vesaitlorin maliyyalosdirilmomis seqmentlora kogiiriilmosini tonzimloyan
bazar sistemidir.

1. Pul bazari: Bir vo ya bir ildon az miiddots vosaitlorin doyisdirildiyi maliyys bazaridir.

2. Kapital bazari: Vosaitlorin bir ildon c¢ox miiddsts miibadilo edildiyi maliyys bazarlari
(mtiddatli)

Maliyya bazari biitiinliitkds asagidaki sokilds tosvir oluna bilor.

Maliyya bazari
Sigorta bazan Kredit bazan Pul bazan Sohm bazan Valyuta bazar

Natica

Yuxaridakilart imumiloegdirarak, maliyys bazarinin funksiyasini miioyyan edon ilkin sortlors
asagidaki amillori daxil etmok olar:

. maliyyo resurslarinin yenidon béliisdiirtilmosinds dovlatin rolunun minimuma endirilmasi,
. inhisar¢iligin  mohdudlasdirilmasi vo rogabotin inkisafi mogsodilo biitlin  miilkiyyaot
novlorino malik sahibkarliq subyektlorinin tam miistoqilliyinin tomin edilmasi;
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J Olkonin moarkezi bankinin kredit fondundan biidco kosirinin maliyyslosdirilmasinda
istifadoni dayandirmaq vo bu problemlori dovlot kreditlori, yoni istiqraz vo digor 6hdsliklor
vermokls hall etmok;

“Morkozi Bank kredit toskilatindan kogiiriilmomis vosaitlorin  moblogini, eloco do
maliyyalasdirmonin iki misli doracesindon artiq olmamagq sartilo onun torafindon miioyyen edilmis
hocmdo corimo Odonilmosini tolob etmok hiiququna malikdir. Bank omoliyyatlarinin hoyata
kegirilmasi hiiququnu veron lisenziyanin logv edilmosi zamani Morkazi Bankda depozits
goyulmus vasaitlor kredit togkilatinin sohmdarlar vo kreditorlar qarsisindaki 6hdoliklorinin yerino
yetirilmasi ti¢lin istifado edilir.”

Hor bir 6lko 6z potensial imkanlarini va xiisusiyystlorini miimkiin qador dolgun sokildo ortaya
goyan maliyys bazarinin strukturu ilo xarakterizo olunur, yoni nagd pul dovriyyasi funksiyasini
yering yetiron bazar vo qisamiiddstli elektron alatlor (veksellar, ¢eklor va s.) vasitasila.

Hazirda Respublikada inkisaf etmis, bazar prinsiplorino asaslanan iki pillali bank sistemi birinci
pillade Azarbaycan Respublikasinin Markozi Banki, ikinci pillodo kommersiya banklar1 vo bank
olmayan kredit toskilatlar1 foaliyyat gosterir, kapital vo maliyyas sektorunda, kredit bazarinda borc
vasaitlorini mohz bu qurumlar tonzimloyir.

Belolikloa, bank sistemi — Azarbaycan maliyys sisteminin miihiim elementi sayilir. Bu giin banklar
aktivlorinin vo kapitalinin hacmins, regional ohatasine gora digor maliyys vasitogilorini dofolorlo
iistoloyir.

Olkomizds foaliyyot gdstoron 42 &zol banklarin iso ayrica tarixlori moveiiddiir. Bu banklarin
baozilori 6ncolar digar ad il foaliyyat gostoran, bazilari is9 bir ne¢a bankin birlosmasinds yaranan
banklardir.
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OCHOBHBIE UICTOYHHUKH CO3JAHUA J1OJT'OBBIX CPEJACTB
HA KPEJUTHOM PBIHKE

I'yceiin JiiBa3iu
Azep0Oaiimkanckuii ['ocynapcTBeHHBIH DKOHOMUYCCKHIA YHUBEpcHTET, Paznen: @uHaHCHI, TOKTOPAHT
OnekrponHas noyra: huseyneyvazl1999@gmail.com

PE3IOME

OaHuM M3 caMmbIX AaKTyaJbHbIX BONPOCOB HAILErO LMBUIM30BAHHOIO OOIECTBA SBISETCS
KpeIuTHBIN phIHOK. KpeauTHBIH PBIHOK MpeaCcTaBisieT co00i COBOKYMHOCTh OTHOIIEHUIN MeX1y
KpEAUTOPAMU U 3a€MILUKAMM, CBSI3aHHBIX C IPEIOCTABICEHUEM, HCIIOJIIb30BAHUEM M 3aKPBITUEM
KpeauToB. KpeauTHBIN PBIHOK SIBJISIETCS OCHOBHBIM MEXaHHU3MOM, YCKOPSIOIIMM W JABUTAIOLIUM
PBIHOYHYIO SKOHOMUKY B 1iejoM. [Ipu nmpenocTaBiieHun KpeauTa KpeauTop U 3a€MILKK BCTYNAIOT
B KpeAUTHbIe OTHOUIeHUs. KpenuTHbIil peIHOK IpescTaBiser coboi GopMy B3aMMOOTHOIIEHUM
MEXJy OTIEIbHBIMU U CAaMOCTOSATEIbHO IPUHUMAIOUIMMM PELIEHUS XO3SHCTBYIOIIMMU
cyobekramMu. OTIMYUTENBHONM OCOOEHHOCThIO KPEAMTHOIO PBIHKA SIBJISIETCS TO, YTO TOBAapOM
3/1€Ch BBICTYNAIOT JAEHbIU. KpeauTHBI PBIHOK ONUPAETCS Ha OIpENE]IeHHE PBbIHKA CCYIHOTO
kanurana. [Tocne Bropoi MUpPOBON BOMHBI M PAa3BUTUSA TEXHOJOTMH KOHLENLHS KPEIUTHOIO
PBIHKA MOJIy4MJIa IIUPOKOE pacrpocTpaHeHue B mupe. KpeauThslii peiHOK A3epOaiikaHa UMeeT
JpeBHIO HucTopHio. OJTHAKO OCHOBHOW MEPHUOJ pa3BUTHs KPEIUTHOTO phIHKA B A3epOaiikaHe
MPUXOJUTCS Ha MEPUOJI Tocae 0OpeTeHUs] HE3aBUCUMOCTU. JTO MECTOPOKIEHUE ObLIO BHIOPAHO
roCyJJapCTBOM B KadecTBE NPUOPUTETHOrO, W JUIsI €ro pa3BUTUS ObUIM pealTn30BaHbI
rocy/apCTBEHHbIE MPOrpaMMbl. B pesynbrare 3TOro Hayajiacs NPUTOK MECTHBIX W MHOCTPAaHHBIX
WHBECTULMI Ha KPEAUTHBIN PBIHOK CTPAHBI.

bank — »KOHOMHYECKOE YupeKIeHHe, NpUHHUMAlolee JEMO3UThl, CTpemsiieecs Hauboee
3 PEKTUBHO HCHOIB30BATH 3TH JAEMO3UTHI B PA3IMYHBIX KPEAUTHBIX ONEPALUAX WM OCHOBHOM
JeSITEIbBHOCThI0 KOTOPOT'O SABJISETCS MOJTY4YEHHE WM BblJaua KPEIUTOB Ha PEryJspHON OCHOBE.
WubIMU cioBamH, OaHK — 3TO SKOHOMMYECKasl €AMHUIA, KOTOpasi OCYIIECTBISIET U PEryIupyer
BCE€ BHUJbI ONEpaluii, CBA3AHHBIX C JEHbI'AMU, KPEAMTOM U KallUTaJIoOM, M JEUCTBYET JUIs
YJIOBJIETBOPEHHSI BCEBO3MOKHBIX MOTPEOHOCTENW (U3MYECKMX WM TOCYJApCTBEHHBIX JHIl U
XO3SIUCTBYIOIIUX CYOBEKTOB B 3TOM cepe.

@UHAHCOBBIE OTHOUIEHMSI COCTaBISIOT OCHOBY pPa3BUTHA DKOHOMUKHM KaXKIOW CTpaHBI.
OOpaienne u nepepacnpeenceHre (UHAHCOBBIX PECYpPCOB TaKKe OMNPEAETsUIN LIEHHOCTh
¢unaHcoB u (GopmupoBanu chepy HUX AEATEIBHOCTH. YUMUTHIBAS COCTOSHUE PBIHOYHOMN
HYKOHOMHKH, (PMHAHCOBBIN PHIHOK SIBJISETCS] COCTABHOM YaCThIO CHCTEMBI PHIHOUHBIX OTHOIICHUH
B crpaHe. [loHsATHE «(PUHAHCOBBI pPBHIHOK» MOXHO MHTEPHPETUPOBATh IO-Pa3HOMY B
3aBHCUMOCTH OT OIIBITA PA3BUTHIX CTPaH U OCOOEHHOCTEH SKOHOMHUYECKOTO Pa3sBUTHs KaXKIOH
CTpaHBI.

OH npexacrasisier co00i TOProByIO0 CUCTEMY, OPraHHM30BAHHYIO (PMHAHCOBBIMH MHCTPYMEHTAMHU
JNEHEKHOT0, JIETIO3UTHOr0, KPEIUTHOTO, BAJIOTHOTO, CTPaXxOBOTO M TEHCHOHHOTO PBIHKOB.
['maBHYIO pOib 3/1eCh HMrpaloT (UHAHCOBBIE CTPYKTYpPbI, HANpPABISAIOMIAE TOTOKH CPEICTB OT
COOCTBEHHHUKOB K 3aeMIIMKaM. TaM B KaueCTBE TOBAPOB MCIIOJIb3YIOTCSI HHCTPYMEHTHI U LIEHHBIE
Oymaru. OUHAHCOBBIA PHIHOK, KaK M JIIOOOH NIpyroil peIHOK, HANpaBJi€H Ha CO3/aHUE MPSIMOMN
CBSI3U MEXKIY IPOJaBLaMH U NOKyHaTeIs MU (PUHAHCOBBIX PECYPCOB.
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[ToaTomy (QuHAHCOBBII pPBHIHOK MpeAcTaBiseT co00il CBOEOOpPa3HYI0 CHUCTEMY MEXaHU3MOB
BO3BpaTa KamuTaja C MOMOMIbIO MOCPEIHUKOB MEXKAY KPEIUTOPAMH U 3aeMIIMKAMU B PaMKax
(dbopMupOBaHUs CIIpOCca U MPEUIOKEHHS Ha KamuTal. DTO cBoero poaa ¢uHaHcoBbd 00opoT. Ha
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ABSTRACT

Increasing the value of seismological research methods, along with other methods, in studying the
deep geological structure of the regions and the geodynamic regime of the earth's crust. The
analysis of spatio-temporal payments of earthquake hypocenters and other features of the seismic
process provides additional information about the structure of the fault network and the main lines
of the Earth's crust. Seismicity, fractal dimensions of the spatial distribution of earthquake
epicenters, mechanisms of earthquake parameters and complex analysis of the stress state of the
earth's crust on the southern slope of the Greater Caucasus are provided in the fourth seismic
zone: Balaken-Zagatala, Sheki-Gabala, Shamakhi-Ismayilli, Absheron.

Gravimagnetic, seismic, electrical exploration and well research conducted in the territory of
Azerbaijan revealed that the thickness of the sedimentary cover in established plans is more than
25 km and it is divided into blocks by tectonic faults [1]. So far, energy geophysical planning has
revealed anticlinal and other shaped structures capable of collecting a large number of oil and gas
in the sedimentary layer. Hydrocarbon reserves are highly demonstrated in the layer complexes of
these structures, mainly in the Productive Layer sediments. In the last 25 years, Azeri, Guneshli,
Chirag, Bahar, Bulla Deniz, Shah Deniz, Umid, Babek, Absheron, Karabakh, etc. deposits have
been discovered and are currently being exploited. Apparatus geological, geophysical studies,
creation and planning of very large oil and gas reserves in prospective structures in this region.
The territory of Azerbaijan is a seismoactive area with a complex geological-tectonic structure. A
large number of destructive earthquakes have occurred here from the past until now (1139 Goy-
Gol Ganja-Kepaz earthquake, 1669 Shamakhi earthquake, 1902 earthquake, etc.) and seismic
activity continues today. During the activation of geodynamic potential, earthquakes, and wild
volcanoes, a large number of tectonic fractures were created in the discovered prospective and
exploited structures as an oil field, and anomalous changes of geophysical fields with active
charge are now observed [2, 8]. Due to the influence of strong earthquakes, the physical and
mechanical properties of the rocks in the layers in the oil fields are restored, and the devices of the
logging diagrams of the same layers are marked differently.

The Shamakhi-Ismayilli geodynamic-tension zone of Azerbaijan is considered to be one of the
zones where the seismic activity of the Caucasus is the highest and where intense earthquake foci
are observed as a result of years of research. Over time, it has been recorded that seismic activity
has increased in this zone. Deep tectonic processes recorded in the study area play an important
role in the study of geodynamic stress in this area. The results of many years of research in the
Shamakhi-Ismayilli zone allowed to determine a number of characteristic features of the
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manifestation of the seismomagnetic effect and its dependence on the mechanism of the
earthquake source. A comparative analysis of the locations and depths of the earthquake foci that
occurred in the Ismayilli and Shamakhi zones shows that the earthquakes occurred in the lower
part of the sedimentary cover layer and the upper part of the Granite layer. Those earthquakes
occurred in the place of sharp change in the configuration of the sedimentary layer, in the place of
tension with stress-deformation conditions, in the part where the intrusive mass is in contact.

In the article, information about anomalous changes in geomagnetic field voltage near earthquake
centers is studied. As a result of the conducted research, the factors that create the basis for the
accumulation of energy in geodynamic-tension centers and the occurrence of earthquakes are
studied. It has also been shown that blocks and layer complexes change different places during
horizontal movement in the Shamakhi-Ismayilli and Sheki-Zagatala geological sections on the
southern slope of the Greater Caucasus and the density of tectonic faults is observed. In the map
of epicenters of earthquakes in the territory of Azerbaijan and the cross-sections of the
distribution of hypocenters by depth, it is observed that the seismic activity changes differently in
the depth layers in the interval of 0-100 km. On the southern slope of the Greater Caucasus, in
areas with a high density of tectonic faults, the main strong earthquakes occur at intervals of 7-15
km. Although the number of earthquakes occurring in the 3-5 km interval of the sedimentary layer
in the upper parts of the section is large, the magnitude does not exceed the limit of M>4. In the
deep layers, it is noted that there are intrusive masses with deep roots close to the earth's surface
as one of the factors that cause earthquake foci. The sedimentary layer complex moves
horizontally and encounters intrusive masses, and the different speeds of the blocks and layer
complexes create the basis for the formation of deformation centers in the sedimentary layer, the
geodynamic-tension energy continues to increase gradually, and when it reaches a critical level, a
tectonic rupture occurs and an earthquake occurs.

In the Shamakhi-Ismayilli, Sheki-Zagatala zone, geodynamic-tension centers are located near the
contact part of intrusive masses, and strong earthquakes occur in such centers.

Keywords: intrusive mass, earthquake source, seismic activity, tectonic fault, horizontal
displacement.
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XULASO

Azorbaycanin Samaxi-Ismayilli geodinamik-garginlik zonasi illor boyu aparilmis todgiqatlar
noticosindo Qafgazin seysmik aktivliyinin on yiiksok oldugu vo intensiv zolzolo ocaqlarinin
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miisahido olundugu zonalardan biri hesab olunur. Zaman keg¢dikco bu zonada seysmik aktivliyin
yiiksaldiyi geyde alinmigdir. Todgigat zonasinda geydes alinan dorin tektonik proseslor bu zonada
geodinamik gorginliyin dyronilmesinde miihiim rol oynayir. Samaxi-Ismayilli zonasinda uzun
illor aparilan todqiqatlarin noticalori seysmomaqnit effektinin tozahiiriiniin vo onun zslzalo
monboyinin mexanizmindon asililiginin bir sira xarakterik xtisusiyyotlorini miioyyon etmoyo
imkan vermisdir. Ismayilli vo Samaxi zonalarinda bas vermis zolzolo ocaqlarmin yeri vo
dorinliklorinin miiqayisali tohlili gostorir ki, bas vermis zslzololor Cokmo Ortiik gatinin asagi
hissosindo Qranit gatin yuxarilarinda bas vermisdir. Homin zolzololor Cokmo qatin
konfiqurasiyasimin koskin doyismo yerindo, gorginlik-deformasiya sorait olan gorilmo yerindo,
intruziv kiitlonin kontakt1 olan hissads olmusdur.

Moqalado zslzalo ocaqlarmin yaxiliginda geomaqnit saho gorginliyinin anomal doyismalori
haqqinda molumatlar Oyronilir. Aparilmis todqiqatlar noticesinde  geodinamik-garginlik
ocaglarinda enerjinin toplanmasina va zslzalolorin bas vermasino zomin yaradan amillor dyronilir.
Homginin Béyiik Qafgazin conub yamacinda Samaxi-ismayilli, Soki-Zaqatala zonasinda geoloji
kasiliglorindo iifiqi horokot zamani bloklar vo lay komplekslori forqli yerlorini doyisdiyi vo
tektonik qirilmalarin sixlig1 miisahids olundugu gostorilmigdir. Azorbaycan arazisinds zalzalslorin
episentrlor xaritosindo vo hiposentrlorin dorinlik {izro paylanmasi kasiliglorinde 0-100 km
intervalda seysmik aktivliyin dorinlik qatlar1 lizro forqli doyisdiyi miisahido olunur. Boyiik
Qafgazin conub yamacinda tektonik qirilmalarin sixlig1 ¢ox olan sahalordo asas giiclii zslzalslor 7-
15 km intervalinda bas verir. Kosilisin {ist hissalorindo C6kmo qatinin 3-5 km intervalinda bas
veran zolzoalalorin say1 ¢ox olsada maqnitudast M>4 haddini agmir. Dorin qatlarda iso zalzolo
ocaglarinin yaranmasina sabab olan amillordon biri kimi yer sothina yaxin koklil intruziv kiitlslor
oldugu geyd edilir. Cokma qat kompleksi horizontal harokst edorok intruziv kiitlalorls qarsilasir
va bloklarin, lay komplekslorinin forqli siiratlor1 ¢6kma qatda deformasiya ocaqlar1 yaranmasina
zomin yaradir, geodinamik-gorginlik enerjisi todricon artmaqda davam edir vo kritik hadde
catanda tektonik qirilma olur, zalzolo bas verir.

Samaxi-Ismayill;, Soki-Zaqatala zonasinda geodinamik-gorginlik ocaqlari intruziv kiitlolorin
tomas hissasing yaxin yerlasir va giiclii zolzalalor belo ocaqlarda bas verir.

Acar sozlar: intruziv kiitlo, zolzolo ocagi, seysmik aktivlik, tektonik qirtlma, horizontal
yerdoyisma.

Giris

Regionlarin derin geoloji qurulusunun va yer gabiginin geodinamik rejiminin dyronilmasinds di-
gor lsullarla yanasi seysmoloji todqigat metodlarmin da ohomiyyati getdikco artir. Zolzolo
hiposentrlorinin mokan-zaman paylanmasinin vo seysmik prosesin digor xiisusiyyatlorinin tohlili
qirilmalar sobokasi vo Yer gabiginin asas sorhadlorinin strukturu haqqinda kifayst qodor olavo
molumat verir. Seysmiklik, zalzolo episentrlorinin fozada paylanmasiin fraktal dlgiilori, zalzalo
manbalaorinin mexanizmlori vo BOylik Qafqazin conub yamacinda yer qabiginin gorginlik
vaziyyatinin kompleks tohlili asasinda dord seysmik zona miioyyan edilmisdir: Balakon -Zagatala,
Soki-Qobals, Samaxi-Ismayilli, Abseron.

Azorbaycan orazisindo aparilmis qravimaqgnit, seysmik, elektrik kosfiyyati vo quyu todqiqat
molumatlar osasinda qurulmus xoritolordo ¢okmo Ortiiyiin gqalinliginin 25 km-don artiq oldugu vo
tektonik qirilmalarla bloklara ayrildign gostorilmisdir [1]. Indiys kimi aparilan geofiziki
planalmalarla ¢okmo qatda coxlu sayda neft-qaz toplana bilosok antiklinal vo basqa formali
strukturlar askar edilmisdir. Bu strukturlarin lay komplekslorindo, osasondo Mohsuldar Qat
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cokiintiilorindo karbohidrogen ehtiyyatlar1 ¢ox zongindir. Son 25 ildo Azori, Giinssli, Ciraq,
Bahar, Bulla doniz, Sahdoniz, Umid, Babak, Abseron, Qarabag vo s. yataqlar1 askar edilmis vo
hazirda istismar olunur. Aparilan geoloji, geofiziki todqigatlar bu regionda olan perspektivli
strukturlarda da ¢ox boyiik neft vo qaz ehtiyyatlarinin olduguna prognozlasdirir.

Azorbaycan orazisi homginin geoloji-tektonik qurulusu miirokkeb olan seysmoaktiv orazidir.
Burada tarixi ke¢misdon indiys kimi ¢oxlu sayda dagidici zalzalalar bas vermisdir (1139 Goy-Gol
Goanco-Kopoaz zolzolasi, Samaxi 1669, 1902 zslzoloasi va s.) vo seysmik aktivlik indide davam edir.
Askar olunmus perspektivli vo neft yatagi kimi istismar olunan strukturlarda, geodinamik
proseslorin, zalzalalorin, pa¢iq vulkanlarinin aktivlosmosi zamani ¢oxlu sayda tektonik qirilmalar
yaranmis va indida aktiv sahalords geofiziki sahalorin anomal dayismolari miisahids olunur [2, 8].
Glglii  zolzololorin  tasirindon neft yataqlarinda laylarda siixurlarin  fiziki  mexaniki
xiisusiyyetlorinds miioyyon doyisikliker yaranir, eyni laylarin karotaj dioqramlarinin gostaricilori
forqli qeyd edilir.

Moaqsad

Azorbaycan orazisindo dorinlik qurulusunun Syronilmasi istiqgamotinde miisir geofiziki tisullarla
planalma islori aparilir, seysmik kosfiyyat, seysmotomoqrafiya tisullart ilo giiclii zalzslslorden
(M>5) yaranan seysmik dalgalarla Litosfer qatin miasir modellori qurulur. Toplanmig yeni
molumatlar osasinda geodinamik-gorginlik ocaqlarinda enerjinin toplanmasina vo zslzslslorin bas
vermasine zomin yaradan amillorin miiasir elmi dolilorlo asaslandirmasi an aktual problemlordon
biri kimi dyranilir.

Azorbaycan orazisindo Samaxi-Ismay1lli zonasinda zolzalo ocaglarmin formalagsmasinda intruziv
kiirlolorin rolunu miisyyan etmoak, tektonik qirilmalarin inkisaf dinamikasini osaslandirmaq vo
galacokdada giiclii zolzolonin olmasi ehtimalini qiymatlondirmokdir.

Metodlar

Mifik tasovviirlor. Insanlar qodim sivilizasiyalar dévriindo kainat haqqinda diisiincolorini,
somada miisahids etdiklori tobii hadisalori 6z tosaviirlorine uygun qayalara, daslara hokk etmislor.
Antik insanlar kosmik fozada, Giinoslo digor planetlorin slagoli oldugunu vo bas veron dagidici
tobiat hadisalorini, zolzalalori, vulkanlari, tufanlar1 vo qeyri adi doyismalori anlamaga calismuslar.
Diinyanin miixtslif yerlorindo qaya vo magaralarda askar olunmus sokillorde Giines tosviri vo
orada bas veron hadisonin yero, canli alomo va insanlara tosirini oks etdirmayo ¢alismiglar.
Geoloji diisiincolor. Geologiya elmi XIX osrdo formalasaraq inkisaf etmis vo Yerin omolo
golmosi, dorinlik qurulusu, siixurlarin torkibi, viilkanlarin, zoslzslslorin bas vermaosi, daglarin,
cokokliklorin yaranmasi, faydali qazintilarin mongayi vo yataglarin yaranmasi Oyronilmisdir.
Geologiya elminin inkisafi 6l¢gmo islorinin, hondssi, geodeziya 6l¢malorinin tokamiilii ilo miisir
soviyyoyo catmis vo tobiot hadisolorinin bas vermo sobablorini yeni nozoriyyolor osasinda
aydinlasdirmaga caligsmigdir.

Geosinklinal nazariys. Geoloji elmi XIX asrin ikinci yarisindan baslayaraq (Ceyms Xoll, 1857,
Ceyms Dana 1873 vo b.) inkisaf etmis, geologlar geosinklinal strukturlarin omolo golmasi
haqqinda fikirlorini yazmisdir (Emil Oqom, 1920). Geoloji molumatlar, geodezik-nivelirloma
olgmolori geostrukturlarin, dag massivlorinin ucalmasi, ¢okokliklorin enmasi, yani saquli-vertikal
horokotlorin miisahido olunmasi alimlori “Geosinklinal nozoriyoni (Fiksizm torofdarlar1 R.V.
Bemmelen, E.Xaarman, R.Villis, V.V.Belausov va b.) inkisaf etdirmaya sovq etdirmisdir. 1930-
60-c1 illordo geofiziki lisullarin todbiqi genislondikco geoloji molumat bazasi ¢oxaldigca bir cox
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regional proseslorin uzahint “Geosinklinal nazoriyo”nin osasinda aydinlasdirmaq inandirici
olmurdu.
Plitolor tektonikas1 nozoriyyasi. Yerin daxilindo bas veron geodinanik proseslori litosfer
plitolorinin bir-birino nisboton horizontal horokotlori osasinda aydinlasdiran nozoriyys olmagla
okean ¢okokliklorinin, dag silsilalorinin yaranmasinda, vulkan piiskiirmalorinin, zslzslslorin bas
vermo soboblori vo s. izah olunur [1, 2, 4]. Tk dofs 1920-ci ilda, tektonik bloklarin horoketi
ideyasin1 Alfred Vegener sOylomis vo 1960-c1 illordon baglayaraq bu ideya “Plitolor tektonika”
nazariyyasi kimi inkisaf etdirilir (sokil 1). Horizontal horakatlori dl¢gmok miimkiin oldugundan
(GPS - Global Positioning System — I'nob6ansHoe Cructema Onpenenerne MecTomnonoxeHus) yeni
molumatlara istinadan plitalar tektonikasi (Allen, M, J, Jackson, and R. Walker. 2004) nozariyyasi
osasinda plitalorin, tektonik bloklarin, iri geoloji strukturlarin zaman-mokan etibarilo horizontal
horokatlori, foza voziyyati, geodinamik-gorginlik soraiti vo miisahido olunan seysmik aktivliyi
“Plitalor tektonikas1” nazoriyyasing istinadon modellosdirilmoya baslamisdir.
Plyum mantiya nazoriyyoasi. Saquli, iifiqi vo dairovi harokatlor asasinda geostruktur vahidlorin
yaranmasini, villkanik proseslori, zolzololorin bas vermo soboblori seysmotomogqrafiya,
gravitasiya, maqnit, elektrik saholorin malumatlar1 asasinda modellosdirilir [2, 7]. Yerin mantiya
gatinda yaranan dairovi-burulgan formali harokotlor noticosinds iri geostrukturlarin yaranmasi,
zalzalalorin vo magmatik vulkanlarin bag vermo mexanizmi modellosdirilir (sokil 2).

Vokanicishnd Deepsea  Ocean Sprudqocun Ocean
trench

Depth (km)

Sakil 1. “Plitalar tektonikasi” modelina uygun Litosfer qati plitolorinin hdrizontal harokatlorinin
tosviri sxemlori.

Sakil 2. Miitohorrik mantiya gatinda dairavi-burulgan formali horakotlorin “Plyum mantiya”
modelloari.
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Plyum mantiya modeli Tuco Vilsonun 1965-ci ilds “plyum mantiya” nazari fikirlorino uygun S.
Maruyama torofindon yaradilmisdir (Maruyama Sh., 1994; I'paueB A.®., 1996). Geoloji kegmisdo
niivo-mantiya kecid zonasinda yaranan hoyacanlanma magmaya oxsar plyumun yer sothino
harokotino osason formalagdirilmigdir (sokil 3). Bu modellorda: a) Plyum yer gabigina
istigamatlonmis harokat edir vo litosfer qatda saquli vo horizontal yerdoyismolor yaradir; b)
Plyumun harokati zamani spiralvari vo miixtilif harokatlorlo miihitin geodinamik soraiti doyisir; )
Plyumun litosfer gatda soyumaga baslayir vo boyiik 6l¢iilii morfostruktur yaranir. Bu geodinamik
proseslar indids davam edir. Naticada plyumun shatssinds viilkanik proseslor aktivlagir, hamginin
muxtalif dorinliklords geodinamik garginlik ocaqlari formalasir vo zalzalalor olur [4,10].
“Plitalorin meyllilik” nazariyyasi. Geosinklinal nozoriyyado saquli harokatlor, Plitolor
tektonikasinda horizonral horokotlor, Plyum mantiya nozoriyyasindo dairovi-qovsvari harokotlor
osas pol oynadigr kimi “Plitolorin meyllilik” nozoriyyssinds bu horokatlorlo yanasi plito
miistovisinin miioyyen bucaq altinda radial-meylli harokotlori osas pol oynayir (H.O.Valiyev,
2021). Eyni plits va ya blok miioyyon zaman ke¢dikdo miioyyon bucaq altinda radial yerdoyigsmo
edir. Plito miistovisinin enon hissolorindo miihitdo saquli sixilma, miistovisinin qalxan oks
hissasindo genislonma proseslori bas verir. Qeyd olunan radial-meylli harokatlori miisahido etmok
tgtin Tiltimetrlorlo 6lgmo aparilan daimi foaliyyst goéstoron montogolorde uzun middotli
miisahidolor aparilmalidir.

km haad Tajktosfer,

: e : Z [
N &= Hind plitasi harakati S BTN S S =S ~ T v ==
€200 kD Maye-bazalt pSskirmasi
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Yellowstona Caldera

c)

Sokil 3. Plyumun yaratdigi geostrukturlarin sxematik modellari.

Miiasir nazariyyalars uygun Xozor hovzasinin yaranma modeli va seysmogeodinamik soraiti.
Xazor hovzasi orazilorinde aparilan geofiziki todqiqatlarin noticalori Xozorin forqli geodinamik
modeli yeni malumatlar asasinda qurulmusdur. Xozar donizi sektorunda ¢ox boyiik hacmds 2D vo
3D seysmik kosfiyyat islori yerino yetirilmis vo 8-10 km dorinlik intervali Syronilmis, derinliyi
7000 m-don ¢ox olan quyular qazilmis vo geoloji kasilis doqiqlosdirilmisdir. Aparilmis geofiziki-
seysmoloji tadqiqatlar naticesindo, Litosfer qatin derinlik qurulusu, geodinamik-gorginlik soraiti
Oyronilmis, tektonik qirilma zonalarinda aktivliyin artdigi ehtimal olunan yerlor vo bas vera
bilacok giiclii zolzalolor gézlanilon arazilor miioyyanlosdirilmisdir [5, 6, 8, 9].

Xoazor hovzasi Yer kiirasinin on boyiik geomorfoloji strukturlarindandir (sokil 4a). Hovzonin
formalagsmasinda plitolor tektonikasindan 6nco plyum mantiya proseslorinin rolu daha asas
olmusdur [7, 10]. HOvzenin paleokonturu orazinin qravitasiya sahoasindo anomal effektlo
xarakterik ayrilir (sokil 4b).

75 8 95 105 115 125
mlran
-250 -200 -150 -100 -50 O 50 100 150 200 250

Sakil 4. a) Xozor hovzasinin paleogeomorfoloji goriintiisii, b) qravitasiya xoritosindo Xozor
hovzasinin paleokonturu (Cenaunn B. H., Bapanos A. A., 2016).

Plyum kiitlonin qravitasiya sahosindos xarakterik lokal minumumla konturlanan orazisi
paleoxozorin morfologiyasina uygun golir (sokil 5a). Xozor ¢okokliyindo miisahido olunan
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regional tektonik qirilmalar (sokil Sb), bas vermis zolzalolorin episentrlori (sokil 5v) Plyum
mantiya modelino uygun formalagmisdir. Saquli, horizontal, dairovi, vo meylli-radial horokotlorin
naticasinds zalzals ocaginda toplanan geodinamik-garginlik enerjisi va bas veran giiclli zalzalolor
Moxarovigi¢ 40-53 km, Konrad 20-32 km olmaqla va 25 km-o godar galinligi olan ¢okma gatin
aktivlik dinamikasina daim tasir edir vo aktivlik yaradan asas amillor plyum mantiya prosesloari ilo
olagoli bas vermisdir. Yerin osas gatlarinda plyumun yaratdigi dairovi anomal konfiqurasiya
uygun geofiziki saholords 6z oksini tapir (sokil 4).

B A
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Sokil 5. Xozor ¢okokliyinin Plyum mantiya modeli (H.O.Valiyev, 2021).

Conubi Xozor ¢okokliyinin geoloji inkisafi dovriinda maqmatik (intruziv vo effuziv) proseslor
(sokil 6), seysmogeodinamik aktivlik (giiclii zolzalalar), geotektonik harokatlar (saquli, horizontal,
dairovi vo meylli), pal¢iq vulkanlarinin (aktiv vo gomiilmiis) foaliyyoti, regionun struktur
qurulusunda xarakterik geoloji izlor qoymus vo bas vermis zolzololorin ocaq mexanizmi
xaritasinda (sakil 7) aktivlik dinamikasinin ¢ox miirokkab monzarasi izlonilir [6, 7, 10].
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Sakil 6. Biindvra sothinin relyef xoritosi (T.N.Kongorli, H.O.Valiyev, ©.M.Oliyev, 2019):
1-Biindvra sothinin izoxatlori; 2-tektonik qirilmalar; 3-intruziv kiitlslor.

Harakatlarin novl
@ Qrilibgalxma
o Qribdisme

Horizontal yerdayigme
0 Vertikal yerdeyizme
e Qrilib-galxmayerdayizme
0 innb—dwmov«dwﬁ;n}

Sakil 7. Azorbaycan orazisindo vo otraf regionlarda 2003-2018-ci illords (ml > 3.0)
bas vermis zolzalolorin ocaq mexanizmi xaritosi (Q.C.Yetirmisli, 2020).

Conubi Xazar ¢okokliyinds miisahids olunan horizontal yerdayismolor

Azorbaycanda plitolorin, tektonik bloklarin, iri geoloji strukturlarin zaman-mokan etibarilo
horizontal horokatlori, geodinamik-gorginlik soraiti vo miisahido olunan seysmik aktivliyi yeni
nasl cihazlarla izlenilir [12, 13, 14]. Azorbaycan orazisindo AMEA Geologiya vo Geofizika
institutu, ABS-in Massagusets Texnologiya institunun istiraki ilo 1991-ci ildon baslayaraq 26
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montagads vo Respublika Seysmoloji Xidmot Moarkazi torofindon 1998-ci ildon 24 montoqoads
GPS stansiyas1 vasitosilo fasilesiz 6lgma islori aparilir [11, 12, 14]. Olgii aparilan mantaqodo
miiasir horizontal horokatin vektorial istigamati, regional tektonik bloklarin yerdsyismo qiymati
hesablanir vo xaritolor qurulur. Azorbaycanda aparilan GPS (Global Positionning Seystem)
todgiqatlar1 noticosinds qurulmus xoritolordo miixtolif istigamatli vo qovsvari formada tekronik
bloklarin yerdoyismasi miisahids olunur (sakil 8).

&
a)
Serti isaralor: ——— bloklarin hprizontal harokati istiqgamati;

————onizdo suyun sirkulyasiyasi.

Sakil 8. Azorbaycan orazisinds avvalki illords [16, 17, 18] va 2021-ci il arzinds horizontal
harakatlorin xaritasi (RSXM hesabati, 2021).

Azorbaycan orazisindo 2021-ci il orzindo horizontal harokotlorin xaritosindo BOylk Qafqgaz
orazisinds 5.4 mm/il, Ki¢ik Qafqaz orazisindo 8.9 mm/il, Orta vo Asagi Kiir ¢okokliyi oarazisindo
8.85 mm/il, Talig arazisindo 11.63 mm/il, Apseron yarimadasinda 4.2 mm/il vo Gilov adasinda
3.13 mm/il miisyyan olunmusdur. Ovvalki illorlo miiqayisods Boyiik Qafgazin conub yamaci
zonasinda (sakil 7a) horizintal yerdoyismonin giymatinin azalmasi miisahido olunmus 2020-ci il
molumatlar1 ilo miiqaiseds, 2021-ci ildo yerdoyismonin giymotlori azalmis Samaxi-Ismayilli,
Soki-Zaqatala seysmoaktiv zonasi zolzolo ocaqlarinda geodinamik gorginlik dinamikasinin
artmasina zomin yaranmisdir.

Xaritolordo Xozor blokunun (CXB) Avrasiyaya plitosine noazoron firlanma horokotine moruz
qaldigr miisahido olunur [13, 14]. Buda bloklarin horizontal horakatlorinin yerdoyismasinin
“Plitolor tektonikas1” nozariyyasindon forqli olaraq “Plyum mantiya” nozoriyoasinoe uygun plyumun
va Conubi Xozor hovzasinds doniz suyunun dairavi harokati miisahido olunur (sokil 8). Xoritado
Abseron yarimadasinda vektorlar, digor bloklara nisboton simal-gsimal sorq torofo istiqgamotlonir
[2, 14].

Conubi Xazar ¢okokliyinin seysmik aktivliyi
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Azorbaycan orazisindo indiyo kimi M>5 olan ¢oxlu sayda zolzolo bas vermis, hiposentrlor
xoritosindo va zolzololorin maqnitudasi xoritosinds, homginin 2003-2018-ci illordo bas vermis
magnitudast mI>2.0 olan zslzalolorin episentrlor xaritosinda (sokil 9) seysmik aktivliyinin ¢ox
intensiv oldugu goriiniir [11].

7 =z - ?: A
=
B e : IR,
. 2 ,.’.:1,.,”,,/,.. SRS &
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Sakil 9. Azorbaycan orazisindo vo otraf regionlarda 2003-2018-ci illords (ml > 3.0)
(N=1877) bas vermis zalzalolorin episentrlor xaritasi (Q.C.Yetirmisli, 2020)

Xaritada Xozar donizinin conub hissasinds dairavi formada seysmikliyi az olan saho miisahids
olunur (sokil 8). Homin hissads seysmik aktivliyin az olmasina sabab Cokmas gatin galinliginin 25
km-don ¢ox olmasi, hamginin bu hissads Qranit gatin qalinliginin ¢ox azalmasi vo ya heg
olmamasi amili ilo olagalidir [5, 10]. Qranit qatin galinliginin azalmasi vo istirak etmomasi
sababindan orada ii¢ qathi miihit (Bazalt, Qranit, Cokmo) iki gatl miihitlo avaz olunur, naticads
defotmasiya, geodinamik gorginlik enerjisinin toplanmasi azalir vo az sayda zolzalo olur. Yer
gatinin yuxari 3-5 km intervalinda bas veran zalzololorin say1 ¢ox olsada magnitudasi M>4
hoddini asmir, bu intervalda kasilislordo deformasiya intensiv olur, horizontal harokatlor stratli
olsada bas veran tektonik pozulmalar gorginlik enerjisini azaldir. Azarbaycanin quru orazisids 7-
20 km intervalinda (C6kmo qatin asagilarinda vo Qranit qatin tist hissasindo) isa nisbston M>5-7
olan zalzalalor daha ¢ox olur [11, 12], ¢c6kmo gatda antiklinal, sinklinal va basga formali ¢oxlu
sayda struktur yaranmigdir. Bu strukturlar bas veran zalzalolorin, pal¢iq vuklanlarinin va tektonik
qirtlmalarin tasirindon murokkablogmisdir.

Geodinamik-garginlik ocaglarinin yaranmasinda intruziv Kiithlirin rolu

Samaxi-Ismayilli zonasinda aparilmis seysmik kosfiyyatin Umumu Darinlik Noqgtesi tsulunun,
ikiolguli (2D) profillorinin dorinlik kasilislorindo 50-7000 m dorinlik intervalinda deformasiya,
yerdoyismo Vo tektonik qirtlmalarin sixligmin intensiv oldugu miisahide olunur (sokil 10).
Tektonik qirilmalar 7000 m-o kimi geodinamik garginliyin tasirinden maili forma almis, 7000 m-
don asagi intervalinda isa tektonik qirilmalar avvalki saquli istiqgamatini xeyli saxlamisdir [7, 8].
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Kosiligin tist qatlarinda deformasiya alamatlori ¢ox intensivdir vo tektonik qirilmalar daha ¢ox
formasini doyisir [11].

Samaxi-Ismayilli, Soki-Zaqatala zonasinda 3-5 km intervalinda bas veran zalzalolorin say1 ¢ox
olsada maqnitudast M>4 hoddini agmir. Kasiligin 5-15 km intervalinda (Cokma qatin agagilarinda
Vo Qranit gatin st hissasinds) iso magnitudast M>5-7 olan zalzalalor olur [11]. Bu intervalda
zolzolo ocaglarinin yaranmasina sobob olan amillordon biri yer sothino yaxm koklii intruziv
kitlalordir. Cokmo qat kompleksi horizontal harokot edorok intruziv kitlslorlo garsilasir vo
bloklarin, lay komplekslorinin forgli suratlor1 ¢6kmo qatda deformasiya ocaqlar1 yaranmasina
zomin yaradir, geodinamik-gorginlik enerjisi todricon artmagda davam edir vo kritik haddo
catanda tektonik qirilma olur, zalzals bas verir (sokil 10).

cB

Sokil 10a. Qaramoryom-Ismayilli profilinds (pr. 8) Ismayilli (1981) vo Agsu-Ismayilli-Samaxi
(2019) zalzal ocaqlarinin dorinlik kasilisindo morhalalorls tektonik qirilmalarin sixliginin artma
dinamikasi.

Sakil 10b. Qaracali-Agsusay (pr. 9) profillorinds intruziv kiitlonin kasilisdo voziyyati Samaxi
(1902), ismay1ll1 (1981), Samaxi-Agsu-Ismayilli (2019) zalzalo ocaqlarinin tektonik qirilmalarla
olagoali miisahido olunan monzarasi.
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Boyiik Qafqazin conub yamacinda Samaxi-Ismayilli, Soki-Zagatala zonasinda Orta Kiir
¢okokliyindon simala istigamatlonmis seysmik profillords tektonik qirilmalarin inkisaf dinamikasi
tektonik qirilmalarin sixliginin yaranmasini vo zolzslolorin miitamadi olaraq bas verdiyini gostorir
(sokil 9a). Qaramoryom-Ismayilli (pr. 8) vo Qaracali-Agsusay profillori (pr. 9) kosilislorindo
intruziv kiitlolorlo tomas hissolordo ¢oxlu sayda tektonik pozulma zonalarmin oldugu goriiniir
(sokil 9b).
Miioyyan geoloji dovr orzinds laylarda gorilmo davam etmis va zolzalo ocaglarinda geodinamik-
gorginlik enerjisinin toplanmas1 miioyyan hoddo ¢atanda qirilma olmus vo zslzalo bas vermisdir.
Soki-Zaqatala zonasinda profil kasilislorindos intruziv kiitlolorin nisbaton darinds (6-9 km) olan
hissalorinds geodinamik enerji maqgnitudast M>3-6 olan zalzalslorlo (Zaqatala 1936 M=6.3, H=7
km, 2012 M=5.7, H=5 km, 2018 M=5.5, H=10 km) ayrilir. Samaxi-Ismay1ll1 zonasinda (Basqal-
Lahic-Buynuz-Vondam) intruziv kiitlonin yer sothino yaxin olmasi (pr. 8-11) vo ¢okmao qat laylari
ilo daha ¢ox tomasda olmas1 magnitudas1 M>5-8 olan zolzalslorlo (Samax1 1667 M=6.9, H=6 km,
1669 M=5.7, H=6 km, 1828 M=5.7, H=10 km, 1859 M=5.9, H=10 km, 1875 M=5.4, H=8 km,
1902 M=6.9, H=12 km, Ismayil1 1981 M=5.4, H=10 km, Agsu-Ismayilli-Samaxi 2019 M=44,
H=10 km ayrilir. Dagotoyi zonadan kecon pr.11-do Girdimangay-Agsucay hissesindo Samaxi
(1902) zolzalosi ilo olagali tektonik qirilmalar (zalzalo ocagi) sahasi aydin izlonilir.
Boyiik Qafqazin conub yamacinda Samaxi-ismayilli, Soki-Zaqatala zonasinda Orta Kiir
cokokliyindan gimal istigamatinds olan seysmik profillords miisahido olunan tektonik qirilmalarin
morhalalorlo izlogsmasi, qirilmalarin intruziv kiitlolorin tomas hissasine yaxin yerlords oldugunu
gostorir. Qaramaryam-ismayilli profilinds (pr.8) yer sothina ¢ixis1 olan Buynuz intruziv zonasina
yaxinlasdiqca tektonik qirilmalarin geoloji zaman morhalolorinds inkisaf dinamikasi verilmisdir
(sokil 10). Miioyyan geoloji morhalalords intruziv zonalara yaxin tektonik qirilmalarin sixliginin
bas veran zalzalalarlo slagali oldugu izlonilmisdir.

Notica

1. Conubi Xozor ¢okokliyinin dorinlik qurulusunun osas ayirict sorhadlori: Moxo (M) sathinin
dorinliyinin 40-55 km, Konrad (K) sothinin dorinliyinin 20-35 km vo Biindvra sathinin
dorinliyinin 5-25 km arasinda doyisdiyi gostorilmisdir. Qranit qatin qalinligi 5-25 km arasinda
olmaqgla Conubi Xozor hovzesindo 10-13 km-don 4-5 km-o qodor nazildiyi vo izlonmasinin
¢otinlosdiyi miioyyaon edilmisdir.

2. Conubi Xozor c¢okokliyinin geoloji kasilislorindo {ifiqi horokot zamani bloklar vo lay
komplekslori forqli yerlorini doyisir, tektonik qirilmalar zaman kegdikco maili formaya diisiir.
Profillorde miisahido olunan monzors “Plyum mantiya” modelina uygun daha inandiric1 izah
olunur. Plyumun dairavi horokoti iist qatlarda siixurlarin sixlig1 vo qravitasiya qanunu daxilindo
yerdayismani sartlondirir vo morkozdon qagma tocili ilo ust qatlarda {ifiqi yerdoyigsmo daha siiratli
olur va bu sababdan regional tektonik qirilmalar formasini doyisir.

3. Azorbaycan orazisindo koklil intruziv kiitlolor geodinamik-gorginlik ocaqlarinin yaranmasina
sobob olur. Bdyiik Qafgqazin conub yamacinda Samaxi-Ismayilli, Soki-Zagatala zonasinda
geodinamik-gorginlik ocaqlart intruziv kiitlolorin tomas hissoesino yaxin yerlogir vo giiclii
zolzalalor belo ocaglarda bag verir.
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PE3IOME

B craree uccnenyrorcs cBeeHust 00 aHOMaJIbHBIX U3MEHEHUSX HANpsHDKEHHOCTH F€OMarHUTHOIO
noJii BOJIM3M OyYaroB 3emjeTpsceHuil. B pesynbrare NpOBEAEHHBIX HCCIEAOBAHUNM H3YYEHBI
(dakTopbl, CO3/JAIOLIME OCHOBY [UIl AaKKyMYyJISILIMM SHEPrMM B oOdYarax IeoJAMHAMUYECKOro
HallpsDKEHUsT W BO3HMKHOBEHHUs 3emileTpsiceHMi. Takke mnokasaHo, yto B [IlamaxuHcko-
HcemamnnuackoM u [llexn-3araranbCkoM reojJorn4eckux paspesax Ha H0KHOM CKiIoHE bosbiioro
KaBka3za ripIObl ¥ IJIaCTOBbIE KOMIUIEKCHI MEHSAIOTCSI MECTaMU IIPU TOPU30HTAIBHOM JIBH)KEHUU U
HaOJr0aeTCsl MIIOTHOCTh TEKTOHMYECKHX pa3ioMoB. Ha kapTe SNUIIEHTPOB 3eMIIETPACEHHH Ha
TeppuTopun A3sepOaiijpkaHa M pa3pe3ax paclpelesieHUus O04aroB IO TIyOMHE BHAHO, YTO
ceificMMuecKasi akTUBHOCTb [10-pa3HOMY M3MEHSETCS B MIyOMHHBIX ciosiX B uHTepBajue 0-100 kM.
Ha roxxnoMm ckioHe bosbmoro KaBkasza, B palloHax C BBICOKOW IUIOTHOCTBIO TEKTOHMYECKHX
pPa3IoOMOB, OCHOBHBIE€ CUJIbHBIE 3€MJIETPSACEHUS POUCXOAT C UHTEPBAIOM 7-15 kM. XOTs 4mCIio
3eMJIETPSICEHUH, MPOUCXOJAIINX B 3-5-KMJIOMETPOBOM HMHTEpBAJe OCAJOYHOIO CJOS B BEPXHUX
yacTsSIX paspe3a, BEJIUKO, MarHuTyAa He mpeBblnaeT mnpenena M>4. B rioyOuMHHBIX closx
OTMEYaeTCsl TPUCYTCTBHE MHTPY3UBHBIX MacC € TIJIyOOKMMHM KOpPHSAMM OJM3KO K 3€MHOMN
MOBEPXHOCTH KaK OJIMH U3 (AKTOpPOB, BBI3BIBAIOIIUX od4arn 3emiierpsceHuidl. Kommuekc
0CaI0YHOr0 CJIOS IBMXKETCS TOPU30OHTAIIBHO M HATAIIKMBAETCSA HA UHTPY3UBHBIE MAcChl, a pa3Has
CKOpPOCTh OJIOKOB M IIJTIACTOBBIX KOMIUIEKCOB CO3JAa€T OCHOBY [UIsi 0Opa3oBaHUS 0OYaroB
neGopMaluu B OCAJOYHOM CJIOE, HHEPIus TIe€O0JMHAMHUYECKOTO HAampsKeHUs MpOJ0JIKaeT
IIOCTENIEHHO BO3PACTaTh, JOCTUTasi KPUTHYECKOTO YPOBHS IIPOUCXOAUT TEKTOHUYECKUN PA3PBIB U
3EMJIETPSICEHHUE.

B IMamaxuncko-Mcmanmnunckoii, Illekn-3araraibCkoil 30HE oOdYarn TIeogHHAMHYECKOTO
HaNpsDKEHUsT PacIioflaraloTcsi BOJIM3M KOHTAKTHOM 4YacTH MHTPY3MBHBIX Macc, B TaKMX oyarax
IIPOUCXOAAT CUIIbHBIC 3€MJIETPSICEHUS.

KuroueBble ciioBa: MHTpYy3HMBHAs Macca, o4ar 3€MIIETPSICEHMsI, CEMCMMYECKas aKTHUBHOCTb,
TEKTOHMYECKHUH Pa3JIOM, TOPU30HTAIBHOE CMEILICHHE.
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First Author’s Name!, Second Author’s Name? , Third Author’s Name?, .......
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2 3Affiliation of other authors, if different (Department, Faculty/College, Institution/University, ORCID ID)
Corresponding author’s email:

(Affiliation1,2,3 Times New Roman, 10)

Article Type: Refer to the section policy of journal for acceptable article types.

ABSTRACT

(Times New Roman, 12)

The manuscript should contain an abstract within 300 words. The manuscript should have a self-
contained, citation-free abstract and state briefly the purpose of the research, methodology, key
results and major conclusions. Abstract should be in a single paragraph with running sentences.
Do not use any subheading or point list within the abstract. Also, non-standard or uncommon
abbreviations should be avoided, but if essential they must be defined at their first mention in the
abstract itself.

Keywords: Authors are advised to writes 3-5 keywords related to the article, separated by
comma. These keywords will be used for indexing purpose.

Introduction (Times New Roman, 12)

Mostly Papers starts with introduction. It contains the brief idea of work, requirement for this
research work, problem statement, and Authors contribution towards their research. Sufficient
recent reference citation [1] from last 2 years should be included for showing the existing
challenges and importance of current work. This section should be succinct, with no subheadings
unless unavoidable [2, 3]. State the objectives of the work and provide an adequate background
related to your work, avoiding a detailed literature survey or a summary of the results.

Research Methodology (Times New Roman, 12)

This part should contain sufficient detail to reproduce reported data. It can be divided into
subsections if several methods are described. Methods already published should be indicated by a
reference [4], only relevant modifications should be described. Methodology should be written
concisely in detail by maintaining continuity of the texts.

Theory and Calculation (Times New Roman, 12)

A Theory section should extend, not repeat, the background to the article already dealt with in the
Introduction and lay the foundation for further work. In contrast, a Calculation section represents
a practical development from a theoretical basis. Do not add extensive basic definitions or well-
known theories, instead highlight theoretical background and its specific usages in view of your
work only.

Mathematical Expressions and Symbols (Times New Roman, 12)

Mathematical expressions and symbols should be inserted using equation tool of Microsoft word.
References may be added for used equations to support its authenticity, e.g. this result has been
analysed using Fourier series [5].
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Results and Discussion (Times New Roman, 12)
This section may each be divided by subheadings or may be combined. A combined Results and
Discussion section is often appropriate. This should explore the significance of the results of the
work, don’t repeat them. Avoid extensive citations and discussion of published literature only,
instead discuss recent literature for comparing your work to highlight novelty of the work in view
of recent development and challenges in the field.
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Preparation of Figures and Tables (Times New Roman, 12)

Authors are supposed to embed all figures and tables at appropriate place within manuscript.
Figures and tables should neither be submitted in separate files nor add at the end of manuscript.
Figures and Tables should be numbered properly with descriptive title. Each Figure/Table must be
explained within the text by referring to corresponding figure/table number. Any unexplained or
unnumbered Figure/Table may cause rejection of the paper without being reviewed.

Formatting Tables (Times New Roman, 12)

Table should be prepare using table tool within the Microsoft word and cited consecutively in the
text. Every table must have a descriptive title and if numerical measurements are given, the units
should be included in the column heading. Formatting requirement has been summarized in the
Table 1.

Table 1: Summary of formatting requirement for submitting paper in this journal.
(Times New Roman, 12)

Layout Size Margin (Normal) | Header Footer
Single column A4 (8277 X Top=1~ Do not add So not add
11.697) Bottom=1" anything in the | anything in the
header footer
Left=1”
Right=1"
Font Avrticle Title Headings Subheadings Reference list | Text
Times New Times New Times New Times New Garamond, 11
Roman, 16 pt, | Roman, 11 pt, Roman, 10 pt, Roman, 8 pt, pt, Justified
Bold, centred | Bold, Left aligned | Bold, Left Justified
aligned
Line Spacing 1.15 1.15 1.15 1.15 1.15
Page number We will
format and
assign page
numbers
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Figure 1: Logo of the AIJR Publisher (Times New Roman, 12)

Formatting Figures (Times New Roman, 12)

All figures should be cited in the paper in a consecutive order, author may be asked to provide
separate files of the figure. Figures should be used in bitmap formats (TIFF, GIF, JPEG, etc.) with
300 dpi resolution at least unless the resolution is intentionally set to a lower level for scientific
reasons. If a bitmap image has labels, the image and labels should be embedded in separate layer.
Figure 1 shows the logo of AIJR Publisher.

Conclusions (Times New Roman, 12)

Each manuscript should contain a conclusion section within 250-450 words which may contain
the major outcome of the work, highlighting its importance, limitation, relevance, application and
recommendation. Conclusion should be written in continuous manner with running sentences
which normally includes main outcome of the research work, its application, limitation and
recommendation. Do not use any subheading, citation, references to other part of the manuscript,
or point list within the conclusion.

Declarations (Times New Roman, 12)

Study Limitations (Times New Roman, 12)
Provide all possible limitation faced in the study which might significantly affect research
outcome, If not applicable write, none.

Acknowledgements (Times New Roman, 12)

All acknowledgments (if any) should be included in a separate section before the references and
may include list of peoples who contributed to the work in the manuscript but not listed in the
author list.

Funding source (Times New Roman, 12)
Provide funding source, supporting grants with grant number. The name of funding agencies
should be written in full, if no funding source exist, write, none.
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Competing Interests (Times New Roman, 12)
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Human and Animal Related Study (Times New Roman, 12)
If the work involves the use of human/animal subjects, each manuscript should contain the
following subheadings under the declarations section-

Ethical Approval (Times New Roman, 12)

Provide ethical approval authority name with the reference number. If ethical approval is not
required, provide an ethical exemption letter of not required. The author should send scan copy (in
pdf) of the ethical approval/exemption letter obtained from IRB/ethical committee or institutional
head.

Informed Consent (Times New Roman, 12)
Write a statement of informed consent taken from the participants to publish this research work.
The editor may ask to upload scan copy if required.

References (Times New Roman, 12)

Author(s) are responsible for ensuring that the information in each reference is complete and
accurate. Do not use grey literature (unauthentic website, news portal, social media,
Wikipedia etc) as reference, only scholarly literature (Journal, online books, proceedings,
patents, authentic websites with permanent archival policy) are acceptable references.
Author should include sufficient recent (last 2 years) references in the article. All references must
be numbered consecutively and citations of references in the text should be identified using
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[6]”). All references should be cited within the text correctly; do not add only list of references
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Ha3zBanue crarbu (14 myHKTOB, moay:kupHbIid mpudT, Times New Roman)

Hms nepsoro asropal, Umsi BToporo asropa’, Ums Tperbero asropa’, .......

(Times New Roman, 12)

Mpunagnexsocts (xkadenpa, haxyabTeT/KomIeIK, HHCTHTYT/YHHBEPCUTET)

23A¢¢unmanus Opyrux  aBTOpOB, eclM  oTamMuaeTcs  (kadenmpa,  (aKyIbTEeT/KOIIEIK,
WHCTUTYT/yHUBEPCHUTET)

DNEeKTPOHHAs OYTa OTBETCTBEHHOTO aBTOPA:

(Times New Roman, 10)

Tun crarbu: MHPOpMALIUIO O JOMYCTUMBIX THUIIAX CTATEH CM. B MOJUTHKE pa3zeia )KypHaa.

AHHOTAILUS (Times New Roman, 12)

Pykomnuch nomkHa conepxarb aHHoTanuioo B npenenax 300 cio. Pykonmuch AoimkHA UMETh
CaMOJIOCTaTOYHbI pedepaT 0e3 LUTUPOBAHHUS M KpaTKO M3JaraTh LeJb HCCIEA0BaHuUs,
METO/I0JIOTHIO, OCHOBHBIE PE3yJIbTaThl 1 OCHOBHBIE BBIBOJbI. AHHOTAIUS OJDKHA OBITH B OJHOM
ab3ane c¢ npeanoxxeHusMu. He ucnonb3yiiTe moA3aroioBKU WM CHHCOK TOYEK B aHHOTALUU.
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