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CHARACTERISTICS OF RESEARCH IN GAS WELLS
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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 TODQIQATIN APARILMASI XASSOLORI
Qadirov Z.S., Comordov A.Y.

XULASO

Mogalads, yeralti qaz anbarlar1 gaz quyularinin gararlasmis rejimlards tadgiqat tisullarinin tomiz gaz ve
gaz-kondensat yataqlar1 quyularinin analoji todqiqat tsullarina nisbaton miiayyan fargli xiisusiyyatlorinin
oldugu geyd olunmusdur. Qaz yataqlari quyularinin todgigat naticalori iizra tayin edilon parametrlorindan
basqa YQA quyularinin gobul etmo gabiliyystini vo gaz vurma zamani, a vo b amsallarini tayin etmok lazimdir.
Bu amsallar qazin hasil olunmasi prosesinds tadqigatin naticaloring asasen alinmis a vo b amsallarindan xeyli
farglonirlar. Gostorilmisdir ki, YQA-da lay tozyiginin orta giymatinin tayin edilmasinin daqigliyi daha ¢ox
ohomiyyat kasb edir, ¢ilinki bu gostorici qaza vurulmasinin sonuna YQA 6rtiiyliniin (pokrigkasinin), (yer
sothindoaki yerlogsmis laylarin) etibarlilig meyar1 kimi istifado edilir. ©ks toqdirde YQA siradan gixar va
anbardaki qaz ehtiyatinin hamisi atmosfera qarigaraq itor.

Burada, YQA-lar1 ilo tomiz gaz vo gaz-kondensat yataqlari arasindaki forqli xiisusiyyastlor sorh
edilmisdir vo buna misal olaraq YQA-nin 415 sayli quyusu tadqiq edilmis, indikator diagrami qurulmus vo a
Vo b omsallarinin (qazvurma zamani) qiymatlori toyin edilmisdir.

Acar sozlar: yeralti qaz anbari, qazkondensat yatagi, qazin vurulmasi, yeraltt qaz anbari, tomiz gaz
yatagi, tadqgiqat xtisusiyyatlori, gazin hasil edilmasi.
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HUCCIEJOBATEJIBCKHUE OCOBEHHOCTHU I'A30BbIX CKBA’KUH
MNOJA3EMHBIE XPAHUJINIIA I'A3A

Taoupos 3.C, [ocomapoos A.A

AHHOTANIUA

B crarbe oTMeUeHO HaMUKE OMPEACTICHHBIX OTIIMYUTENFHBIX 0COOCHHOCTEH CIOCOO0B MCCIeI0OBaHUS
ra3oBbIx ckBaXuH [1XI" Ha ycTaHOBUBIINXCS PEKUMAX I10 CPABHEHHUIO C aHAJIOTMYHBIMU HCCIIEA0BATEIbCKUMHU
cnoco0aMy MCCIIEAOBaHMs CKBaKMH YHCTO Ta30BBIX M Ta30KOHICHCATHBIX MeCTOpokaeHuil. Kpome ompe-
JeJIAeMbIX apaMeTpPOB IO pe3yJibTaTaM HCCIIENOBAaHHs CKBAXXHUH ra30BOI0 MECTOPOXKIEHUS, HEOOXOIUMO
TaK)Ke ONPEIeIUTh MPUEMHCTOCTh Ta30BbIX CkBaXUH [IXI" u 3HaueHM KO UITMEHTOB a U b, IpH 3aKadke
raza B [IXI". Ot Ko3pPUIHUEHTHI Pe3KO OTIUYAIOTCS OT 3HaAUYCHHH KOA(PQPUINEHTOB a U b, MOTyYeHHBIX Ha
OCHOBE Pe3yJIbTaTOB HCCIIEIOBAHM IPU IPOBEIECHHUH ITpoLiecca JOObIUHM ra3a U3 MoI3eMHbIC XpaHWIMIIIA ra3a.

[loka3aHo, 4TO TOYHOCTH ONpEICICHUSI CPEIHEr0 3HAYEHHs IUIACTOBOrO AABJIICHUS MMEeT OOJIbLIoe
3Ha4YeHHe, IOTOMY YTO, ATOT IOKa3aTeib B KOHIIEC 3aKayKH ra3a B MOA3EMHBIA am0ap HCIOJIB3YeTCsl Kak
Kputepuil HagexxHocTH MOKphITHS [IXI (mokpeImky), (TU1acTOB, 3aJIeraeéMbIX Ha TTOBEPXHOCTH 3eMin). B
npotuBHOM citydae [TXI" MokeT BBIWTH M3 CTPOS U 3alachkl raza B am0ape MOryT yHTH B aTMochepy.

3nech M3NOXKEHBI OTAMUYUTENbHBIE ocoOeHHOCTH IIXIT M 4YMCTO Ta30BBIX M Ta30KOHAECHCATHBIX
MECTOPOXACHUI U B KaUYECTBE MPUMEpPA UCCIEI0BaHA CKBaXKuHa 415, mocTpoeHa HHAUKATOPHAS AUarpamma
W OTpeZIeTICHb 3HaYeHUs KOO QHUIMEHTOB a U b, IpU 3aKadke raza B amOap.

KiiroueBble c10Ba: og3eMHbIE XpAaHUIIUILA ra3a, YUCTO ra30BOE MECTOPOXKACHUE, Fa30KOHICHCAaTHOE
MECTOPOKACHHUE, HCCIIeI0BAaTeIbCKIEe 0OCOOCHHOCTH, 3aKayKa ra3a, J00bI4a rasa.

Introduction

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
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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.

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.
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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 [5].

P’ - P, =aQ+bQ* )

lay

Here Pq , F’Iay —are the wellbore and formation pressures, kQ/cmz2, 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, > P4,
so that the injected gas can enter the UGR.

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.

Po.a : Pq, Pq?, 2 2 2 2 2
Regime | kQ/sm? tg(a: rr?in kQ/(fs,m2 kQ/qsm2 AP =P =Ry | P ~Py
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:

P2 _P2

q lay

= AP? = 0,84Q +0,0016Q?

)

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

P2 =ARP?=0,84-Q__+0,0016Q:  according to Qn to find the

Pq, then we solve equation Pf —

G

lay

rate of consumption of the gas injected from the well into the URG.
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Figure 1. Underground gas storage gas well No. 415 indicator diagram

it P, =100at =10MPa; R, =70at=7MPa

100- yq=0,84Q,, +0,0016Q2,
0,0016Q2, +0,84Q,,, —51=0
o 084 0,842 +4.0,0016-51
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:

nor

=5,5min.m*/day

AP?

>—>0°-Xq>Ap’
a=—7J : 3)
NXa’-(Za)
ny Ap® —ZqZAP
b= 9 )
NYq* - (Xq)

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).
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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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