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CHARACTERISTICS OF RESEARCH IN GAS WELLS
Gadirov Z.S.}, Jomardov A.Y.2
ABSTRACT

Investigation characteristics of underground gas storages, gas wells

In the article it has been mentioned that research methods of underground gas storages (UGS)
gas wells in the decided regimes have more distinguishing features than analogous research methods of
pure gas and gas condensate fields wells. Besides the parameters defined on the research results of gas
fields wells it is necessary to determine a and b coefficients of UGS wells accepting ability during gas
injecting.

It has been shown the accuracy of determination of layer pressure average value in UGS is very
significant, because this index is used as reliability (surface layers) value of UGS cap of gas injection.
Otherwise UGS will put out of order and all gas reserve in the storage mixing with atmosphere will lose.

Herein distinguishing features between UGS and pure gas and gas condensate fields have been
shown and well Ne 415 of UGS has been analyzed, indicator diagram has been set up and values of a
and b coefficients (during gas injection) have been determined.

Key words: underground gas storage, pure gas fold, gas-condensate field, research features,
gas injection, gas production.

Qaz quyularinda tadqigatin aparilmasi xassalari
Qadirov Z.S., Comardov A.Y.

XULASO

Magalado, yeralt1 qaz anbarlar1 qaz quyularinin gorarlasmis rejimlordos tadgiqat tisullarinin tomiz
gaz vo gaz-kondensat yataqlar1 quyularinin analoji todqiqat tsullarina nisbaton miioyyan forgli
xisusiyyatlorinin oldugu geyd olunmusdur. Qaz yataqlari quyularinin todgigat noticalori iizra toyin
edilon parametrlorindon basqa YQA quyularinin gabul etma gabiliyyastini vo qaz vurma zamani, a vo b
omsallarini tayin etmok lazimdir. Bu omsallar qazin hasil olunmasi prosesinds tadgigatin naticalorina
asason alinmis a vo b oamsallarindan xeyli forglonirlor. Gostorilmisdir ki, YQA-da lay tozyiginin orta
giymatinin toyin edilmasinin doqiqliyi daha c¢ox ohomiyyot kosb edir, ¢iinki bu gostorici gaza
vurulmasinin sonuna YQA ortiiytiniin (pokrigkasinin), (yer sathindoki yerlosmis laylarin) etibarliliq
meyart kimi istifado edilir. ©ks toqdirdo YQA siradan ¢ixar vo anbardaki qaz ehtiyatinin hamisi
atmosfers garisaraq itor.

Burada, YQA-lar1 ilo tomiz gaz vs qaz-kondensat yataqlar1 arasindaki farqli xtisusiyyatlor sorh
edilmisdir vo buna misal olarag YQA-nin 415 sayli quyusu todqiq edilmis, indikator diagram1 qurulmus
Vo aVvo b omsallarinin (qazvurma zamani) qiymatlori toyin edilmisdir.

Acar sozlor: yeralti qaz anbari, qazkondensat yatagi, gazin vurulmasi, yeralti qaz anbari, tomiz
gaz yatag1, tadgiqat xiisusiyyatlori, gazin hasil edilmasi.

HUccaenoBareabckue 0CO0EHHOCTH Ira30BbIX CKBAKHH
MOA3EMHbIC XPAHUJIUIIIA ra3a

I'agupos 3.C, I:xomapaos A.5
AHHOTALMSA

B cratpe oTMedYeHO HaJIMUYME ONPEIENIEHHBIX OTJIMYHUTEIBHBIX OCOOEHHOCTEH CIIOCOOOB
MCCIIeIOBaHNS Ta30BbIX CKkBaKHH [IXI" Ha yCTaHOBMBIIHMXCS peXMMax IO CPABHEHHUIO C aHAIOTUIHBIMHU
MCCIIEIOBATENbCKUMHI CIIOCOOAMH MCCIIEIOBAHUSI CKBAXXHMH YHCTO Ta30BBIX M Ta30KOHJCHCATHBIX
MecTopoxaeHnii. Kpome ompepenseMplx MapaMeTpoB IO pe3ysibTaTaM HCCIEJOBAHUA CKBAXUH

1 Republican Seismic Survey Center of Azerbaijan National Academy of Sciences
2 0il and Gas Research Project" Institute, SOCAR



Gadirov Z.S. and Jomardov A.Y. CHARACTERISTICS OF RESEARCH IN GAS WELLS... 45

ra3oBOr0 MECTOPOKICHHS, HEOOXOIUMO TaKKe OTNPENEUTh NPUEMHUCTOCTh Ta30BbIX ckBakuH [1XI n
3HaYCHUHA KO3 GUIIMEHTOB a | b, mpu 3akauke raza B [IXI'. 3 ko3 PHUITHEHTH pe3KO OTINIAFOTCS
OT 3Ha4YeHWH KOI(G(UIMEHTOB a W b, MONYYEHHBIX HAa OCHOBE PE3YJIBTATOB HCCIEAOBAHUS IIPH
MPOBEIEHUH Tpoliecca J0ObIUN ra3a u3 MoI3eMHbIe XpaHHUIIHILA ra3a.

[TokazaHo, 94TO TOYHOCTH OIPENEICHHUS CPEIHETO 3HAYEHWS IUTACTOBOTO IABIICHUS HMEET
OompIIOe 3HAYEHHWE, MMOTOMY YTO, JTOT IOKa3aTellb B KOHIIE 3aKayKd Ta3a B IOA3EMHBIN ambap
UCIIONIB3YETCsl KaK KpuTepuid Haae:kHoCcTH NMOKpbITHs [IXI (mokpsimiku), (IIacToB, 3aleraeMbiX Ha
noBepxHOCTH 3eMin). B mpotuBHOM cimydae [TXI" MokeT BBIMTH M3 CTpOS M 3amachl raza B ambape
MOTYT yiiTH B aTMOchepy.

31ech U3N0XKEHB! OTIUUNTENbHBIE 0c00eHHOCTH [IXI' 1 YHUCTO Ta30BBIX U Ta30KOHCHCATHBIX
MECTOpPOXAECHUNH M B KayecTBE INpHUMepa HCCleAoBaHa CKBaxHHa 415, mocTpoeHa MHIUKATOpHAs
IrarpaMMa M onpe/ecHbl 3HaueHUsT Ko (OHUIIMEHTOB a U b, Ipy 3aKkayke ra3a B amoOap.

KaioueBble ciioBa: TMOA3€MHBIE XpaHWIWIIA Ta3a, YHCTO Ta30BOE MECTOPOXKIEHUE,
Ta30KOH/ICHCATHOE MECTOPOXKACHHE, HCCIEeI0OBATEILCKHE 0COOEHHOCTH, 3aKadKa ra3a, 1o0sda rasa.

It is necessary to determine the capacity of receiving gas injected into the gas wells of the
Underground Gas Reservoirs created in depleted gas condensate deposits and the coefficients a and b
during gas injection. These coefficients are significantly different from the a and b coefficients obtained
based on the results of research in the process of gas production. It has become clear that the accuracy
of determining the average value of formation pressure of Underground Gas Reservoirs wells is more
important. Because this indicator is used as a criterion of reliability of the cover of the Underground Gas
Storage at the end of the gas injection. For this, studying the research characteristics of gas wells of
Underground Gas Storages is of great importance.

In underground gas reservoirs, the accuracy of determining the average value of the reservoir
pressure is more important. If the upper layer of the underground gas reservoir does not sustain the
indefinite pressure, the underground gas reservoirs will collapse and fail, and all the gas reserves there
will be mixed into the atmosphere and lost.

The existing properties of the studies were determined by the UGR and various functional
purposes of the gas fields. Research of UGR gas wells should be done without releasing the gas to the
atmosphere. This condition requires that research work is carried out during the period of gas injection
of most of the total volume of the reservoir and the wellbore zone. However, research work on
determining the parameters of the technological operation mode of the wells should be carried out during
the period of gas injection into the well and extraction from the well.

Research methods of wells in underground gas reservoirs (UGR) essentially do not differ from
research methods of gas field wells. The research issues of the gas wells of UGR created in depleted gas
condensate, oil fields and water structures are identical to the research issues of gas field wells with the
application of the fixed purchases method in the period of gas purchase and in the neutral period [1,4].

The existing properties of the studies were determined by the UGR and various functional
purposes of the gas fields. Research of UGR gas wells should be done without releasing the gas to the
atmosphere. This condition requires that research work is carried out during the period of gas injection
of most of the total volume of the reservoir and the wellbore zone. However, research work on
determining the parameters of the technological operation mode of the wells should be carried out during
the period of gas injection into the well and extraction from the well.

During the testing of the gas wells of the underground gas reservoirs, it is necessary to determine
the receiving capacity of the wells of UGR, in addition to the parameters determined by the method of
the research results of the wells of gas fields, and the coefficients a and b of the seepage resistance during
gas injection should be determined. These coefficients can be significantly different from the similar a
and b coefficients obtained based on the results of testing in the gas production process [2,3].

The formation pressure of underground gas reservoirs changes from maximum to minimum in
a relatively small (compared to gas fields) time interval. Therefore, during the relatively long-term
stabilization of the pressure and discharge of UGR wells, it is necessary to take into account the possible
changes of the formation pressure.
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If the UGR is divided into hydrodynamically screened inhomogeneous blocks, then accurate
values of reservoir pressure sufficient for practice should be determined separately for each block
averaged.

Depending on the location of the establishment of the UGR (spent gas condensate, oil fields and
water structures), the necessary scope and issues of the research of its gas wells arise.

If Underground Gas Storages are created in Depleted Gas Condensate Fields, then:
1. It is necessary to carry out studies according to gas-condensation;

2. It is necessary to conduct stationary and non-stationary researches in wells.

3. It is necessary to take into account the results of the studies conducted during the development of the
beds;

4. In most cases, the volume of research works on determining formation pressure in wells is 1.5 to 2
times greater than that of UGR created in water structures, which is related to their inhomogeneity.

The difference between underground gas storages and pure gas and gas condensate deposits is
as follows:

- in some cases, due to the need, gas is produced from one or more wells of the storage and sent
to the customers, in which case the storage is used as a gas deposit. , i.e. the reservoir is exploited, such
wells become production wells, and the remaining wells are hermetically sealed,;

- in underground gas reservoirs, gas is never pumped into the reservoir from some wells, and
gas is not produced from the reservoir from other wells at the same time, i.e. at the same time both gas
injection and gas production wells do not work in the reservoir, because there is no need to do such work
in the reservoirs;

- underground gas reservoirs, in most cases, dry hydrocarbon gas is injected from their wells,
not for the purpose of maintaining formation pressure, but to accumulate gas reserves in the reservoir
they do, in this case those wells become gas injection wells. The process of injecting gas into the
reservoir is carried out in one or more wells, the rest of the wells are hermetically sealed:;

- gas and condensate producing wells are operated until the end of development in gas
condensate fields, but when the reservoir pressure drops, the condensate falls, and in order to prevent it,
the productive layer is drained from some well’s hydrocarbon gas is injected, this process is called the
cycling process. In gas condensate deposits, the phenomenon of counter condensation occurs due to the
drop in formation pressure, which is called retrograde condensation;

- in clean gas fields, gas-producing wells are always operated until the end of development.

If underground gas reservoirs are created in water structures (as a rule, in relatively
homogeneous and high-permeability layers), then take into account the results of hydro exploration and
the limited possibility of using non-stationary research methods of wells necessary.

The procedure for testing gas wells of Underground Gas Storages and processing the results is
identical to those for gas field wells. Conducting research is similar to the research of gas wells, in which
the extracted gas is delivered to the gas measurement distribution point of the mine.

Different technological modes of operation of the wells are created with adjustable plugs. Gas
consumption is determined based on the data of the differential manometer at the measuring point. The
range of gas consumption changes depends on the reservoir's absorption capacity and the pressure in the
reservoir, etc. is limited. Below is an example of research data processing in the gas injection process

' P’ —PR;,=aQ+bQ"

lqy

Here F’q , F’,ay —are the wellbore and formation pressures, kQ/cm2, respectively; Q-is gas consumption,

min m3/day; a,b- are the coefficients of seepage resistance.
The research results of well No. 415 of the Underground Gas Storage are given. Here, it should be
P, > Pyq, so that the injected gas can enter the UGR.
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Primary P, =54,7kQ/sm*;Q =0,745 ; the depth of the well is L=247m.
According to the test data, the injection mode was determined with a flow rate of Q = 218min.m3/day.
According to table 1, the values of & = 0,84 and b = 0,016 values of seepage resistance coefficients
were found graphically.

Regime | Poa, toa, Q, Pq, P, | AP2=P2-P2 | P2_Pp?
kQ/sm? | °C min kQ/sm? | kQ/sm? 1@ vl e o

m3day (Mpa)? Q

- 54,7 24 - 57,6 3323 - -

1 59,3 27 80 58,3 3399 76 0,95

2 59,5 29 100 58,5 3422 99 0,99

3 59,7 30 128 58,8 3454 131 1,02

4 56,1 33 157 59,1 3499 172 1,09

5 56,3 34 178 59,3 3521 198 1,11

6 56,4 36 196 59,5 3949 222 1,13

7 56,8 39 218 59,8 3582 299 1,18

8 68,4 41 226 61,6 3889 465 2,08

If we substitute the values of these coefficients in formula (1), we will get the binomial flow equation
for specific well No. 415:

PZ —P?, = AP? =0,84Q +0,0016Q°

lay
If we write qu — the pressure of the well bottom, that is, the pressure that can be released instead of

Pg, then we solve equation P, — P2 = AP* =0,84-Q,, +0,0016Q;;, according to Quo to find

the rate of consumption of the gas injected from the well into the URG.
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Fig. Underground gas storage gas well No. 415 indicator diagram
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=T70at = 7MPa

100 - yq=0,84Q,,, +0,0016 Q2,

0,0016 Q2, +0,84Q,,, —51=0

o - 0,84 ++/0,84% +4-0,0016 -51
norz 2-0,0016

Q... =5,5min.m*day

So, if the research results are processed using a binomial equation, then the coefficients a and b of the
equation are determined by the least squares method with the following formulas:

lay

It P, =100at =10MPa; R

=5,5min .m%/giin

ZAqPZZqZ - XqXAp’

TN - (ay o
Ny Ap® —ZqZAqPZ

TNz -(Za) ?

Here N is the number of different working modes.

The values of coefficients a and b calculated by formulas (3) and (4) will be equal to 0.84 and 0.0016
in equation (2).

If the gas reservoir is created in a depleted gas condensate field, then there is a certain amount of
residual condensate in its pores, and in this case, the condensate of the gas reservoir, i.e., the
condensate saturation coefficient, is determined.

Conclusion
It has been noted that the research methods of underground gas storage gas wells in fixed
regimes have certain different characteristics compared to the similar research methods of pure gas and
gas-condensate wells. In addition to the parameters determined by the research results of gas field wells,
it is necessary to determine the absorption capacity of UGR wells and the coefficients a and b during
gas injection. These coefficients are significantly different from the coefficients a and b obtained based
on the results of research in the gas production process. It has been shown that the accuracy of
determining the average value of the formation pressure in the UGR is more important, because this
indicator is used as a criterion of reliability of the UGR cover (cover), (layers located on the surface of
the earth) at the end of gas injection. Otherwise, the UGR will fail and all the gas reserves in the reservoir
will be mixed into the atmosphere. diagram was constructed and the values of coefficients a and b
(during gas injection) were determined.
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