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2 Clarivate
Analytics

«Central Asian Academic Research Centery LLP is pleased to announce that “News of NAS
RK. Series of Geology and Technical sciences” scientific journal has been accepted for
indexing in the Emerging Sources Citation Index, a new edition of Web of Science. Content
in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities
Citation Index. The quality and depth of content Web of Science offers to researchers,
authors, publishers, and institutions sets it apart from other research databases. The
inclusion of News of NAS RK. Series of Geology and Technical Sciences in the Emerging
Sources Citation Index demonstrates our dedication to providing the most relevant and
influential content of geology and engineering sciences to our community.

«Opmanvix Asusn axademusnvik vinvimu opmanvizely KIIC «KP ¥FA Xabaprapoi.
Teonocus oicone MeEXHUKANLIK bLILIMOAP Cepusicbly 2bliviMu dcypranvinvily Web of
Science-miny scanananean nyckacet Emerging Sources Citation Index-me unoexcmenyee
Kabvli0aneanvin  xabapnaiovl. byn unoexcmeny oapwiceinoa Clarivate Analytics
KOMRAHUusACul Jcyprandvl odan api the Science Citation Index Expanded, the Social
Sciences Citation Index ocone the Arts & Humanities Citation Index-xe kabwiioay
Mmacenecin Kapacmuipyoa. Web of Science zepmmeywinep, asémopnap, 6acnawiviiap
MeH MeKemenepee KOHmeHm mepenoiei men canacwin Ycvinaovl. KP ¥YFA Xabapnapeo.
Teonocus scone mexuuxanvix eviavimoap cepuscol Emerging Sources Citation Index-xe
enyl 0i30iH KO2amOacmulK YWiH eH 63eKmi dcane 0edendi 2eon02usi JHeaHe MexXHUKAIbIK
EbLIBIMOAP OOULIHUWA KOHMEHMKe a0anoblblmbi30bl 0i10Ipeoi.

TOO «llenmpanvro-a3uamckutl akadeMuuecKull HAy4Hulil yeHmpy coodwjaem, umo
nayunoii oicypuan “Useecmuss HAH PK. Cepusi ceonocuu u mexuuueckux Hayk» Obll
npunam oas unoexcuposanusi 6 Emerging Sources Citation Index, obnosnennou
sepcuu Web of Science. Cooepoicanue 6 3mom UHOEKCUPOBAHUU HAXOOUMCS 8 CMAOUU
paccmompenusi komnanueti Clarivate Analytics ons oanvhetiwezo npuHAMUS JICYPHANA
6 the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts &
Humanities Citation Index. Web of Science npednazaem kauecmso u enyouny Konmenma ot
uccredosamenetl, agmopos, uzoameneli u yupesicoenuil. Brmouenue Hzeecmus HAH PK.
Cepus ceonozuu u mexnuyeckux nayk ¢ Emerging Sources Citation Index oemoncmpupyem
HAWLy npuepIHCeHHOCMb K Haubonee akmyaibHOMY U 6IUSMETIbHOMY KOHMEHMY N0 2e0N02UU
U MEXHUYECKUM HAYKAM OJisl Haue20 coobuecmsa.
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Abstract. The basic problem is the colmatation of the bottomhole zone of
aquifers and oil reservoirs, which reduces the flow rate and efficiency of wells. This
problem is especially relevant for shallow aquifers (up to 400-500 m), where there
are no simple and reliable implosion devices capable of providing a sharp pressure
drop and effective reservoir cleaning. Solving this problem is critical for increasing
the productivity of water intake wells and reducing operating costs. A structurally
simplified implosion device has been proposed and patented, including a large-
diameter production column, a smaller-diameter filter, a packer, a partition with a
spring-loaded shut-off valve and a chute interacting with it. To study the device,
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methods of modeling the implosion process, calculating columns for crumpling,
taking into account the liquid level and its own weight, analyzing pressure losses in
the intake valves, as well as optimizing the geometric parameters of the openings
were used. Calculations have been performed for specific geological conditions,
including the Tonirekshin deposit. The key hypothesis is that the short-term
instantaneous connection of high and low pressure zones creates an implosion
effect of sufficient intensity to destroy the colmated zone around the filter. The
research results confirmed this hypothesis: implosion ensures effective cleaning of
the reservoir, and the destruction products are removed during subsequent pumping.
Optimal design parameters and conditions for repeated implosion effect are also
substantiated. The practical significance of the results lies in the possibility of using
the developed device and its calculation methods in the construction of shallow
water intake wells. This makes it possible to improve their performance without
using complex and expensive equipment, ensure safe operation of the columns,
reduce the cost of reservoir cleaning and increase the durability of water intake
facilities.

Key words: implosion effect, development, aquifer, shut-off valve, vent,
decollimation
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AnHotamusi.  Herisri  mpoOnema-yHFBIManapAblH ~ OHIMAUINT  MeH
TUIMALTITIH TOMEHJIETETiH CyIbl KoHe MyHall KaOaTTapbhlHBIH KEH)Kap aliMarblH
KoJMaTH3auusuiay. bynm mocene ocipece Tas3 cynbl ropusontrapra (400-500 m
JICHIH) KaThICTBI, MYHJa KbICBIMHBIH KYPT TOMCHJICYiIH JKOHE KaOaTThIH THIM/II
TazaJaHyblH KaMTaMmachl3 €TETiH KapamaiblM J>KOHE CEHIMIl HWMIUIO3HSIIBIK
KYPBUIFbLIAp JKOK. ByJ1 MoceleHi ety ¢y yHFbIMaJIapbIHBIH OHIMAUTITIH apTThIpY
JKOHE MaiiianaHy IIBIFBIHAAPBIH a3alTy YIIIH eTe MaHbI3Abl. JKyMBICTa YIIKEeH
OUaMeTpii JKYMBIC OaraHachlH, Killli AMaMETpii CY3TiHi, Makepii, cepimmeni
eIIipy KIamaHbl Oap OeliMIi KOHE OHBIMEH ©3apa OPEKETTECETIH KECJIIOHKAHBI
KAMTHUTBIH KOHCTPYKTHBTI JKCHUIJETIITCH HMIUIO3USUIBIK KYPBUIFBI YCBHIHBUIIBI
KOHE MareHTTeNi. KypbhUIFbIHBI 3€pTTEy YIIIH MMIUIO3USI MPOLECIH MOJEIBACY,
CYHBIKTBIK JCHICHI MEH ©3 calMarblH €CKepe OTBHIPBIIN, MBDKBUIFaH OaraHIapabl
ecenTey, Kipic KiamaHAapbIHIaFbl KbICBIMHBIH JKOFallyblH Tajjay, COHZIal-aK
TECIKTep/iH F€OMETPHUSUIIBIK apaMeTpIiepiH OHTANIaHBIPY AiCTePl KON AaHbBUIIbI.
ToHUpEKIIMH KeH OpHBIH KOCa alfaH/a, HAKThl TEOJOTHSUIBIK JKaFgaiaap yIIiH
ecenTeynep kypriziami. Herisri rumore3a — KOFapbl JKOHE TOMEH KbICHIMJIBI
aiiMaKTap/bIH KbICKa MEP31M/Ii JIe37ie KOCBUTYBI CY3TiHIH aifHanachIHAAFbl KagadraH
aiiMakThl Oy3y YIIIH JKETKUTIKTI KapKbIHABUIBIKTBIH OCEep €TYiH TYIbIpabl.
3epTTey HOTIDKENEpl Oyl THUNOTE3aHbl PACTajbl: MMILIO3HMS Ka0AaTThIH THIM/I
TazaJaHyblH KamMTaMachl3 eTeli >KOHE >KOWBUTY eHiMIepi KeHiHHEH COpBUIFaH
Ke3ze sxolibianel. CoHmai-ak, OHTalIbl AU3aliH MapaMeTpliepi MeH KalTanaHaThIH
ocep eTy IapTTapsl Herizaeired. HoTwxkenepaiH nmpakTHKAIBIK MaHbBI3AbUTBIFE] —
Tas3 Cy YHFbIMAJIapbIH OpHAIACTHIPY Ke3iH/AE 931pJIeHTeH KYPBUIFBIHBI KOHE OHBI
€CeNTey 9JIICTEMECIH KOJIaHy MYMKIHIT1. Byst kypaeni sxoHe KbIMOAT a0 IbIKThI
naijpananOai onaplblH ©HIMJIUIITIH )KaKcapTyFa, OaraHJaplblH Kayilci3 jKyMbIC
iCTeyiH KaMTaMachl3 €Tyre, KadaTTap/ibl Ta3apTy LIBIFBIHIAPBIH a3aiTyFa )KoHE Cy
KaObUIay KOHJIBIPFBIIAPBIHBIH OCPIKTIriH apTThIpyFa MYMKIHJIK Oepei.

Tyiiin ce3nep: xapwuty 3¢ dexTici, urepy, Cylibl TOPHU3OHT, OILIIpy KiamnaHbl,
Oaiinep, AeKoaMaTanus
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AnnoTtauus. bazoBas npobnema 3akitodaeTcs B KOJIbMaTaluu Npu3aboiHOM
30HBI BOJIOHOCHBIX M HE(TSHBIX IUIACTOB, YTO CHIKAET ACOUT M 3PPEKTUBHOCTH
CKBaXMH. DTa mpobiemMa OCOOCHHO aKTyajbHa Al HETyOOKHMX BOJOHOCHBIX
ropuzoHToB (1o 400-500 M), rOe OTCYTCTBYIOT MpOCTbIE M HalI&KHBIC
WMILIO3MOHHBIE YCTPOHCTBA, CIIOCOOHBIE 00CCIIEUNTh PE3KUH Mepenaj JaBlIeHus
u d(dexkTuBHYI0 OYMCTKY IulacTa. PemieHue AaHHOW 3ajadud KPUTUYHO JUIS
MOBBIILICHAS MPOU3BOAUTEIFHOCTH  BOJNO3a0OPHBIX CKBOKWH M CHIDKCHUS
IKCITyaTallMOHHBIX 3aTpaT. B paboTe npeioyKeHo v 3anaTeHTOBaHO KOHCTPYKTUBHO
YIOPOIIEHHOE HWMILIO3MOHHOE YCTPOWCTBO, BKIIOYAIOLIEE OKCILTyaTal[HOHHYIO
KOJIOHHY OOJIBILIOrO AuamMeTpa, (PUIBTP MEHBLIECTO AUaMeTpa, naKkep, Meperopoaxy
C TMOANPYXMHEHHBIM 3allOPHBIM KJIAIaHOM M B3aUMOJCHCTBYIOLIYIO C HUM
XKeJoHKyY. [isi uccnenoBanus yCTpoicTBa MPUMEHSIIHCH METO/IBI MOJICIMPOBAHNS
WUMILIO3MOHHOTO ITpoliecca, pacuéTa KOJIOHH Ha CMSITHE C YYETOM YPOBHS )KUAKOCTH
1 cOOCTBEHHOTO Beca, aHaJi3a MOTePh JABJICHHsI BO BITyCKHBIX KJIATlaHAX, a TAKKe
ONTUMM3ALUU T€OMETPUUECKUX NTapaMeTPOB oTBepcTuil. [IpoBeneHsl pacyérsl AJis
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KOHKPETHBIX TI'€OJIOTHUECKUX YCJIOBHUH, BKIIOYas MECTOPOXKACHUE TOHMPEKIIMH.
KiroueBass rumoresa 3akiroyaeTcss B TOM, YTO KpPaTKOBPEMEHHOE MTHOBEHHOE
COCAMHEHHE 30H BBICOKOTO W HU3KOTO JABJICHUS CO34aET MMIUIO3HOHHBIN 3(hdexT
JOCTaTOYHON MHTEHCUBHOCTH YISl pa3pyllieHHUs KOJIbMATUPOBAHHON 30HBI BOKPYT
¢werpa. PesynbraTel McciaeqOBaHMK MOATBEPAMIM 3Ty THUIOTE3Y: HMMILIO3US
obecrieunBaeT HPQPEKTUBHYIO OYMCTKY IUIACTa, a MPOLYKTHI Pa3pyLICHUS
yOANSIOTCS TIPpU MOCTeqylomeld OTKauke. Takke OOOCHOBAaHBI ONTHMAJbHBIC
KOHCTPYKTUBHBIC TapaMeTpbl W YCIOBHS JUIA TOBTOPHOTO HMMIIJIO3MOHHOTO
sddexra. [IpakTHyeckas 3HAUUMOCTb PE3YJIBTATOB 3aKJII0YAETCSl B BOZMOXKHOCTH
MPUMEHEHUSI Ppa3pabOTAaHHOTO YCTPOMCTBA M METOAMKHM €ro pacuéra mnpu
00yCTpOHCTBE HETYOOKHX BOJ03a00PHBIX CKBAXKHH. DTO IMO3BOJISIET YIIYUIINThH
WX TPOM3BOAUTEIBHOCTh 0€3 HCHOIB30BaHMS CIOXHOTO M JOPOTOCTOSIIETO
000pyaoBaHMs, 00ECTIEUNTh OE30MACHYIO SKCIUTyaTalluIo KOJIOHH, CHU3HUTD 3aTPaThl
Ha OYUCTKY IJIACTa U HOBBICUTH JOITOBEYHOCTH BOI03a00PHBIX COOPY KEHHH.
KitroueBble ci10Ba: UMIUIO3UOHHBIN 3 (EKT, 0CBOCHNE, BOJIOHOCHBIH IUIACT,

3allOPHBIH KJIanaH, )KeJoHKa, JeKOJIbMaTalus

Introduction. Numerous methods have been created to date for the development
of aquifers in the construction of water intake and technological wells, each of
which contains development methods (Akramov et al., 2022: 2432, Dong et al.,
2018: 1326-1339), which, in turn, are divided into methods of influencing the
colmated seam.

Methods and tools based on vibrations transmitted by a colmated ring region
around the filter, which is destroyed in fatigue mode, are widely used in the
development of deep wells. This procedure takes a long time, but it is, since it
occupies an appropriate place in the overall balance of time during the construction
of deep wells (Akhundov et al., 2023: 22-35, Zhang et al., 2023). Another pattern is
observed in the construction of shallow water intake wells, when the used aquifers
lie at depths up to 300-400 m. Simple, structurally inexpensive means should be
used to de-line aquifers in such conditions, providing a very large pressure drop
between the enclosed area adjacent to the outer surface of the filter and the inner
zone of the filter and the production column, where minimum pressure is created
(Zhang et al., 2023, Rakishev et al., 2014: 22-27, Hayitov et al., 2020: 2327-2332).
A large pressure drop often exceeds the strength of the colmated crust. As a result,
the products of destruction enter the column and are subsequently removed from
the well.

The group of means providing the mentioned pressure drop includes: pumping
by airlift or flow pump, back-suction flushing, developed by VSEGINGEO
(Grydzhuk et al., 2019: 6-14, Kholismatov et al., 2022). The most effective are
hydro-pulse methods based on the impact of shock waves combined with pumping
on the opened aquifer. The implosion method occupies a special place among the
mentioned methods; the essence of it is the instantaneous creation of a pressure
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drop between the colmated crust of an aquifer under reservoir pressure and the
low pressure zone created inside the filter and production columns (Khayitov et
al., 2022: 247-260, Koroviaka, et al., 2023: 127-139). Methods and devices have
been developed to create an implosion effect, which are used in deep wells to
increase oil production, for example, (Rakishev et al., 2022), the Russian patent
“Method of hydroimpulse implosion treatment of wells”, RI2750978C2 (2019-
2-10, authors Gerasin A.S. Kuzik L.V.), Russian patent “Device for multiple
implosion”, RI1209911 (2012-10-10, author Kuzik L.V.). A tubing column, an
implosion chamber, pressure concentrators, a plunger and valve, a geophysical
device are used to create an implosion effect. The analysis of the design indicates
the complexity and high cost of the device, which are justified by the intensification
of oil production.

Materials and methods of research. The relevance of the work lies in the
proposal for the practical development of shallow aquifers opened by rotational
drilling using flushing with clay solution, a simple and effective device using an
implosion effect during operation. It is proved that the latter creates one of the
largest, instantaneous pressure drops, intensively destroying the colmated area
around the filter (Ratov et al., 2021a, Ratov et al., 2021b, Ratov et al., 2023c¢).

The objectives of the work are:

- description of the schematic diagrams and operation of the patented device;

- investigation of the effect of an unfilled «empty» space filled with liquid to
initiate the

implosion effect on the strength of the production column;

- analysis of the interaction of the vent valve with the intake valve;

- the effect of the size of the intake valve, which affects the required weight of
the valve and the

pressure loss in the valve;

- the effect of repeated implosion effects on the decolmation process;

- justification of the practical application of the device when drilling water wells
at the

Tonirekshin field (Mangystau Peninsula).

We have proposed and patented a device for stimulating the implosion effect
in the development of shallow water intake wells (Ratov et al., 2023d, Ratov et
al., 2023e). The device is simple in design and less expensive to manufacture. Its
schematic outline is shown in Fig. 1. The diameters of the filter and production
columns, the depth of the well and the occurrence of the aquifer, the height of the
solution above the partition and the critical length of the “empty” (unfilled with
drilling mud) production column are also indicated here.

An empty space 10 is left in the production column 1 in this device. The receiving
part of the well 2 is separated from the column 1 by a partition 6. An inlet valve 7
is mounted on it. It is shown in Figure 2 how, when the valve is closed, its disc 7
covers the holes 12 in the partition 6. The disk is pressed against the partition by
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reservoir pressure and also by a spring 11. There is a sharp inflow of water from the
reservoir when connecting the receiving part with a low pressure zone (Driscoll,
1986). The tubular space of the receiving part is isolated from the same space of
column 1 (Fig.1) by an elastic packer 5, triggered by the weight of the casing.

(Fig.1)
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Fig. 1. A device for creating an implosive effect
1 — production column; 2 — filter column; 3.— aquifer; 4 — adapter; 5 — packer; 6 —partition; 7 —
inlet valve; 8 — well wall; 9 — solution; 10 — air; 11 — water barrier; H — well depth; H | — depth
of the aquifer; m is its capacity; H, —the length of the production column; H, — the length of the
filter column; H ,, — the static pressure of the formation; H, — the critical length of the empty part
of the column; H,, — the height of the solution above the partition; D, — the outer diameter of the
production column; D, — the same filter column [11 is the wall thickness of the production column;

[], — the same filter column

201




ISSN 2224-5278 6.2025

12 7
1 -9
8\,:\";:: B '_/
1 dH AN 92
1 L1 —
\'_3_\ . '_\
6 Mis 1t A )B
~ - A A
< pygm
- H LA~
= u -
3 HE - Q/
2 - 1T | ,/ﬁ
\—: A |a /}7/'-/- o~
4 S HE——4 = —=Aqt 43
L0 — — 4 — —A1 A
] ] P o — ~ | A -
] | o — o - st et e | A B,
13 '"E-T“J,_.,_.n — a0
- A — — A —_ A A
AlLlF— — 4 - a—'a—‘f—-: —
S — = [ | -~
0 N N s gy g 5
AHF— ~od T — A4} — c
- Al — — A — — — ] — )
,,:,,_._o,d| a=d4F
b L] b o~ ot ] [ =
AHF = =1 sS4
11 .——JJ—-.—On| A — — | I
'-—:-'-—"—"— — — ] N
L 10 F — o4 o — |1 -
L] | — -~ = p- cC
10 “E~.q-,_,:¢,| eapania | o) a N
~ ~ o — — 1 A
r,ﬁigfor ppania |l ] SaN
;\\J\x.“:'l—' ~ .Olf—-~: T
- AT - — (At A
5\(, [ 0 | o) N
r\\('f::i*@g o2 | g
s oI N eo o ) o
\‘( 5/‘] qu i - N‘-\‘
3 14

1N
LIRS

TTT
111
— ll. i ' .
Ml
UOITITTIERY UL

Fig. 2. The beginning of the implosion effect
1 — well wall; 2 — production column; 3 — filter column; 4 — chute; 5,6 — partitions; 7 — inlet valve
disc; 8 — chute valve disc; 9 — shank; 10 —rod; 11 — spring; 12 — holes; 13 — drilling mud; 14 —
adapter; 15 — packer; 16 — washer; 17 —stop; L, — the initial distance from the stop to the partition
5; L, — the distance from the stop to the end of the chute; L, ~the length of the shank; L, —the
length of the uncompressed spring; L, — the amount of lowering of the intake valve disc

The solution displaced by column remains in the tubular space and fills it to
the mouth when the column is lowered. The hydrostatic pressure created by this
solution, acting externally on the left unfilled part of the column, can cause its
crumpling.

The safety factor of the casing for crumpling (Ratov et al., 2020: 141-147,
Togizov et al., 2023):
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=t (1)
A

where P map — maximum allowable pressure, and P r — the actual pressure
difference between the outside and inside of the column.

Following parameters are needed to determine Pmap: O,, — yield strength of
steel; E — its modulus of longitudinal elasticity; D, — nominal outer diameter
of the tube: D_. and D, — permissible limits of this diameter according to
the manufacturing conditions; O, 0,0 ;;, — nominal, average and minimum
permissible wall thicknesses are recommended to have following values:
o, =0.9050, o, =0.875c (Pavlychenko., 2022, Istekova et al., 2022. Petrov
et al., 2021).

In conditions of a well:

n

PK = pPgHK s (2)
where Pp - density of solution, g - acceleration of free fall;

H K — the permissible height of the “empty” space 10 (Fig.1).

p
Hye ===~ 3)
Pr&
Hi:Hl_H[(; 4)

The implosion-inducing depression is equal to:

Pd:P _PPgHi9 %)

sp
where £ - seam pressure.
It is necessary to pour into it a volume of solution, when lowering the column,
which is equal to:

_r 2%
Vi_4(D1 201) Hi' (6)

Results and discussion.

An algorithm and a corresponding computer program have been compiled to
calculate the wall thickness for a column with a diameter of 168 mm for drilling
conditions of water intake wells at the Tonirekshin deposit. The length of the
“empty” (unfilled with solution) interval with a wall thickness of 8 mm is 256 m,
and with a wall thickness of 9 mm it is almost 300 m, which corresponds to the
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conditions for the development of an aquifer lying at a depth of 400 m. Calculations
also showed, that pipes with a diameter of 122 mm showed a 40% higher crumple
resistance.

Additionally, the corresponding Archimedean force has been calculated, which
reduces the weight of the column due to the presence of an “empty” interval in the
column by 43-47%. This is important for calculating the required winch power
when using light drilling rigs (Menezes 2017).

An analysis of the interaction of the vent valve with the intake valve has been
carried out. The inlet valve is closed under the action of a bottom-up differential
pressure P directed at its disc 7 (Fig. 2) when there is no contact with the bailer,
and it is equal to:

F,=P,—-p,gH, (7)

as well as the tension of the spring 11. Differential pressure creates a force:

T
F,= ZDjvpd, @®)

where D, — diameter of the valve disc.

The weight of the disc with the rod 10 (fig. 2) acts towards the opening of the
valve, but it is small compared to the force of the differential pressure.

It is necessary that the weight G of the bailer exceeds the force F, to open the
valve with a bailer:

G; > £ ©)

The bailer is lowered into the well with a sharp slowdown in the rate of descent
and reaches the moment when the shank 9 of the bailer valve touches the upper
end 16 of the spring 11 (Fig. 2). The spring 11 and the intake valve itself remain
stationary during further downward movements, but at the same time the shank 9
with the disc 8 moves up relative to the end of the bailer. This movement continues
until it stops 17. Then the weight of the bailer begins to act on the rod 10, opening
the inlet valve (Fig. 2). The pressure under the partition is rapidly falling, and the
reservoir pressure is instantly replaced by the differential pressure of the P, creating
an implosion effect.

The bailer is lowered between the moments of the first contact of the shank 9
with the spring 11 and the opening of the intake valve, by a distance equal to:

L =L+L, (10
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where Ll- — «idling» (without load) of a disc 8 from the partition 6 to the stop

17 (Fig. 2), le — lowering of the intake valve disc 7 when it is fully open. If the
full possible compression of the spring turns out to be too short, then the bailer
will hang on the spring, and its end will not reach the partition. As a result, the
spring may be broken. Therefore, the L path should be only a part of its possible
compression, taking into account the pre-compression to keep the valve closed. The
required length of the spring is determined based on these conditions.

The specified opening of the valve L, will be ensured if the stop 17 is mounted
at the next distance from the end of the bailer:

L,=Ls+L,—L,,, (11)

Where LL — the length of the spring before contact with the bailer,

LS - the length of the shank 9.

Formulas (8) and (9) make it possible to determine the force required to open
the intake valve by a given diameter of the disc. If the own weight of the bailer is
insufficient, then it should be weighted down by lowering the drill tubes fixed on
top of the rope.

Pressure losses at the openings are determined by the formulas of the inlet valve:

_0py P _VMT—zpB

PL or & K1 — 2
2a%8%’ 20

where 0 — seam water consumption; Vir — the speed of water movement
through the holes; p,— water density; a. — consumption coefficient is equal to & =
0.67; § — the total area of the holes.

As a flow rate, its maximum value under these conditions is taken, determined

by:

’ (12)

Q:y[DFmVF M/ (13)

where D, filter diameter; m — thickness of water seam; V/, —acceptable filtration
rate.
The latter is determined by the formula:

v, =271K, . "

The maximum possible hole area for a given diameter of the inlet valve disc is
equal to:
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S=1/4D,;-D%)~3(Dyy —Dys)5, /2 . (15)

Pressure losses in the valve at maximum inflow were calculated according to
the developed algorithm and computer program, which, with valve diameters of
30 mm and 40 mm, turned out to be excessively large. The diameter D, = 70
mm is accepted as a rational value. The pressure loss is only 0.054 MPa with this
diameter, and the bailer should be weighted with the addition of six drill tubes with
a diameter of 73 mm.

The calculation of the repeated implosion effect on the colmated seam in the
case of incomplete removal of the colmatant is carried out. The bailer is extracted
from wells for this purpose and the bailer is extracted from the well. The spring 11
(fig. 2) closes the inlet valve, the water is bailed out until the height of the water
above the partition reaches the set value H,, . The latter is calculated using the
formula:

- Hipe, (16)

B
P

because with repeated implosion effects, the solution must be removed. Next,
the bailer is lowered back onto the intake valve and the implosion effect is repeated.
When bailing out, the number of runs with the bailer should be equal to:

:n/4Dlz)l(HCH_HI/IB), 17
n /4D, -20,)L,

K

where D, — inner diameter of the casing, D, and o, — the outer diameter and

wall thickness of the bailer; L, — length of the bailer.

The developed algorithm and the corresponding computer calculation program
are performed in relation to typical conditions of the Tonerekshin area.

The following calculated data are shown at the output:

- force F,, acting from below on the intake valve;

- metric L of tubes with diameter 73 mm, with which it is necessary to weigh
down the bailer;

- the total area of the inlet valve openings and the water velocity in the mentioned
openings;

- pressure loss P on the intake valve;

- the total number of runs of the bailer (without weights) is 33, with a solution
interval above the partition H=136 m.

Conclusion

1. Permissible dimensions of casing columns necessary to create an implosion
effect of unfilled liquid intervals have been investigated according to the condition
of preventing their crumpling.
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2. The weight reduction of casing columns under the influence of the
Archimedean force due to the presence of “empty” (not filled with liquid) intervals
in them is investigated.

3. An optimal well design is proposed for the conditions of the Tonerekshin
deposit, including the device proposed by the authors for creating an implosion effect.

4. The value of reducing the weight of the casing in the well due to the
Archimedean force is calculated.

5. The interaction of the vent valve with the intake valve to induce an implosion
effect is studied.

6. The dependence of the required weight of the valve on the size of the intake
valve disc is studied.

7. Pressure losses on the intake valve depending on its area are studied.

8. The conditions providing a repeated implosion effect are determined.

9. The calculations of the main design parameters of the proposed device,
taking into account the real hydrogeological conditions of the Tonerekshin deposit,
indicate a great effect when used for groundwater extraction at this deposit.
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