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(57) Abréegée/Abstract:
The Invention relates to jet device used for extracting oll from wells. The Inventive method consists In the following: a pump, a
connecting and disconnecting unit, a valve unit, a packer and a shank are mounted on a tubing string before actuating the
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(57) Abrege(suite)/Abstract(continued):

Inventive device. A perforator Is run Into the well on a mounting seat in the pass channel of the pump, the packer being released.
Differential pressure being produced, the perforator is blasted against the productive stratum which Is then drained. The perforator
being replaced by the transmitter and receiver-transducer of physical fields, the stratum Is studied while the pump operates. Said
transmitter and receiver-transducer being pulled from the well, a valve chamber and a blocking insert separating the cavity of the
tubing string from environment are thrown into the well. The well starts to work in a natural flow regime. VWhen the production rate
decreases, the well Is suspended, the blocking Insert Is substituted by a depression Insert provided with a manometer and a
debitometer and the well production is measured while fluids are pumped out. The flow rate-bottomhole pressure graph is plotted
according to indications of instruments and interpreted, thereby defining the sizes of a pump. The required pump is run into the well

along the tubing string and the well is put into operation by a power method. The Invention Is directed to improve reliability of the
operation of said device.
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(87) Abstract: The invention relates to jet device used for
extracting oil from wells. The inventive method consists in the
following: a pump, a connecting and disconnecting unit, a
valve unit, a packer and a shank are mounted on a tubing string
before actuating the inventive device. A perforator is run into
the well on a mounting seat in the pass channel of the pump,
the packer being released. Differential pressure being
produced, the perforator is blasted against the productive
stratum which is then drained. The perforator being replaced
by the transmitter and receiver-transducer of physical fields,
the stratum is studied while the pump operates. Said
transmitter and receiver-transducer being pulled from the well,
a valve chamber and a blocking insert separating the cavity of
the tubing string from environment are thrown into the well.
The well starts to work in a natural flow regime. When the
production rate decreases, the well is suspended, the blocking
insert 1s substituted by a depression insert provided with a
manometer and a debitometer and the well production is
measured while fluids are pumped out. The flow rate-
bottomhole pressure graph is plotted according to indications
of instruments and interpreted, thereby defining the sizes of a
pump. The required pump is run into the well along the tubing
string and the well 1s put into operation by a power method.
The invention is directed to improve reliability of the operation
of said device.
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(57) Pedepar: ..,
N3006pereHne OTHOCUTCA K CTPYHHBIM YCTAHOBKAM 11 OObIYH HE(DTH U3 CKBAXKHH.

Ilepen cnyckoM Ha KOJIOHHE HacocHo-KoMmmnpeccopHeiX Tpyd (HTK) ycranaBnuparoT
Hacoc, y3eJ IV pa3beiMHEHHUS U COCAWHEHHUA, KJIaTlaHHBIH y3€J1, NMaKep M XBOCTOBUK.
[locne pacnakepoBKH maKepa B CKBAXXMHY Ha MOCaIOYHOC MECTO B TIPOXOAHOM KaHajie
Hacoca cnyckalotT Ha kabene nepdoparop. Co3natoT AenpeccHuid Ha MAACT, MOAPHLIBAIOT
nepgoparop NMPOTUB NMPOAYKTHUBHOIO IUIACTA W MPOBOAST €ro APEHUPOBAHHE. 3aMEHSAIOT
nepopatop Ha H3Iy4aTeslb U NPUEMHUK-TIpeoOpa3oBaTe)ib PUIHUECKUX TIONIEH U NpH
paboTralollleM Hacoce TpPOBOAAT HMcCclenoBaHHe IuiacTa. HM3BnekawT nocneaHue,
cOpachIBalOT B CKBOXXHHY KJIaNaHHYIO BCTaBKY H OJIOKHPYIOLIYIO BCTaBKY, pa300LiaroLyio
nonoctb koNoHHbI HKT OT okpy>kalouiero npocrpaHcTBa. 3anyckalT CKBaXXHHY B paborty
doHTaHHbIM crtocobom. Ilpu CHrkeHUs aebHUTa CKBAOXMHY [JIyLIAT, 3aMEHSIOT
OJIOKUPYIOLIYIO BCTaBKY Ha JENPECCHOHHYD C MAHOMETPOM M AeOuToMEepoM U 1ipH
oTkauke ¢ouaa 3aMeparoT AcOuTH ckBakHHBbI. Ilo mnokazaHusM npuUOOPOB CTpOSAT
rpaduK 3aBUCHMOCTH AebuTa oT 3a60lHOro faBiieHUs U, MHTEPIIPETHPYS €ro, ONPEASHSIOT
TunopasMmep Hacoca. Cryckaror Ha kojioHHe HKT Hacoc HyxHoro tunopasmepa
3anycKaloT CKBaXKMHY B pabory nmpUHyAuTeNnbHBIM cnocobom. M3o00perenue HanpasreHo
Ha MOBBILIEHNE HAIEAKHOCTH paboThl YCTAHOBKHM.
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METHOD OF OPERATION OF A WELL JET DEVICE IN WELL TESTING AND
DEVELOPMENT AND THE WELL JET DEVICE FOR CARRYING OUT SAID

METHOD

Field of Invention

This invention relates to the field of pumping engineering, mainly to well jet devices used

tor o1l production.

Prior Art

Known in the art is a method of operation of a well jet unit, including lowering in the
well a tubing string with a jet pump, a packer and a perforator, arranging the said packer against

a productive stratum and blasting the perforator, with the subsequently pumping a liquid working
medium by the said jet pump (SU 1146416 A).

Known from the above source is a well jet unit comprising a jet pump arranged in the

well on the piping string and a perforator arranged below the said jet pump.

The said unit enables to perforate the well and to pump a variety of produced media out
of the well while intensifying the medium production; however, a strictly defined arrangement of
the perforator relative to the jet pump does not enable, in a number of cases, the dptimal
positions of the perforator and the jet pump relative to the productive stratum which lowers the

efficiency of the work on draining the well.

The closest, as to the technical essence and the achieved result, to the invention in the part
of the method as the object of the invention is the method of operation of a well jet unit, which
includes installation of a jet pump with a through passage and a packer onto the piping string,
lowering of that assembly into the well, release of the packer and creation of the required

pressure drawdown in the area below the packer by pumping the process fluid out of the area
below the packer (RU 2121610 C1).
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Known from the same patent is a well jet unit comprising a packer with the central
passage and a jet pump with an active nozzle, the mixing chamber and the through passage
having the mounting seat for installing a sealing assembly with the axial passage, all of them
being installed onto the piping string, the said unit i1s provided with a transmitter and receiver-
transducer of physical fields, which 1s arranged in the area below the packer on the side of entry
of the pumped-out medium into the jet pump and installed on the well-logging cable passed
through the axial passage of the sealing assembly, the output of the jet pump is connected to the
area around the piping string, the input of the passage for supplying the pumped-out medium to
the jet pump is connected to the inner cavity of the piping string below the sealing assembly, and
the input of the passage for supplying the liquid working medium to the active nozzle is

connected to the inner cavity of the piping string above the sealing assembly.

The said method of operation of the well jet unit and the unit for carrying out the said
method enable to perform various production operations in the well below the level at which the
jet pump is installed, including those performed by reducing pressure difference above and
below the sealing assembly. But, the known unit does not enable to exploit its potential in full
due to non-optimal arrangement and dimension relations of various structural elements of the

well jet unit.

Disclosure of Invention

The objective of this invention is to optimize the arrangement and dimensions of various
components of the construction of the well jet unit and, owing to it, to raise the reliability of its

operation.

The stated objective in the part of the method 1s achieved owing to the fact that in the
method of operation of the well jet unit in testing and developing wells, which includes
installation of a jet pump with a through passage and a packer onto the piping string, lowering of
that assembly into the well, release of the packer and creation of a required pressure drawdown
in the area below the packer by pumping the process fluid out of the area below the packer with

the jet pump, the piping string is additionally provided with: an assembly for disconnecting and
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connecting the piping string, a valve assembly with the mounting seat for installation of a check
valve, a shank with an input cup, and a recirculation valve installed in the wall of the piping
string above the jet pump; first the piping string is assembled by successively installing, top-
down on the piping string, a jet pump, an assembly for disconnecting and connecting of the
piping string, a valve assembly with the mounting seat for installing a check valve, a packer and
a shank with an input cup; when lowering the assembly the packer is installed at least 50 meters
above the roof of the productive stratum and the input cup is installed no more than 2 meters
above the roof of that stratum; after releasing the packer a perforator on a well-logging cable is
lowered 1nto the well together with a sealing assembly installed thereon, which is seated onto the
mounting seat in the through passage of the jet pump, the said perforator being arranged against
the productive stratum; further a required pressure drawdown onto the stratum is created with the
use of the jet pump, the perforator is blasted, and the stratum is drained until the process fluid
under the packer is completely replaced by the stratum fluid; then the perforator together with

the sealing assembly are lifted to the surface, a transmitter and receiver-transducer of physical
fields with the sealing assembly are lowered into the well on the well-logging cable, and, while
operating the jet pump, the stratum is explored in the area of perforation and the stratum fluid
coming into the well; then the transmitter and receiver-transducer of physical fields together with
the sealing assembly are lifted out of the well, a valve insert with a check valve, which is seated
onto the mounting seat in the valve assembly, as well as a blocking insert with the bypass
passage, which is seated onto the mounting seat in the valve assembly and separates the inner
cavity of the piping string and the area around the piping string, are dropped into the well:
thereafter a lightweight fluid or an inert gas is supplied to the area around the piping string
through the recirculation valve, peening it into the inner cavity of the piping string, thus lowering
the hydrostatic pressure in the well bottom zone; and the well is put into flowing operation, and
after the well output is reduced due to the depletion of the stratum energy the well is deadened
through the recirculation valve with a higher density fluid thus closing the check valve
preventing the higher density fluid from entering into the area under the packer, the blocking
insert is removed, a depression insert with an autonomous pressure gauge and a flowmeter is

dropped into the piping string and the stratum fluid is pumped out of the well at different
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pressure drawdown by supplying the liquid working medium to the active nozzle of the jet pump,
simultaneously measuring the well output at the surface and under the jet pump, then the
depression insert with the autonomous pressure gauge and the flowmeter is removed out of the
well, their readings of the bottom-hole pressures and flow rates are obtained, a flow rate vs.
bottom-hole pressure data is plotted and by interpreting the plot the size of the pump required for
forced oil production is determined; then, with the use of the assembly for disconnecting and
connecting of the piping string, the jet pump with the above-arranged piping string is
disconnected, lifted to the surface, an oil production pump of required capacity is lowered on the
piping string and connected to the piping string part remaining in the well by using the assembly

for disconnecting and connecting of the piping string, and the well is put into forced operation.

The stated objective in the part of the unit is achieved owing to the fact that the well jet
unit comprises, being installed on the piping string, a packer and a jet pump with the active
nozzle, the mixing chamber and the through passage with the mounting seat for installation of
the sealing assembly with the axial passage, the said jet unit further comprises a transmitter and
receiver-transducer of physical fields, which is arranged in the area below the packer on the side
of entry of the pumped-out medium into the jet pump and installed on the well-logging cable fed
through the axial passage of the sealing assembly, the output of the jet pump i1s connected to the
area around the piping string, the input of the passage in the jet pump for supplying the pumped
out medium is connected to the inner cavity of the piping string below the sealing assembly, and
the input of the passage for supplying the working medium to the active nozzle is connected to
the inner cavity of the piping string above the sealing assembly, further, according to the
invention, the piping string is provided with a shank with the input cup, the valve assembly with
the mounting seat for installing the valve insert with the check valve, the assembly for
disconnecting and connecting the piping string, and the recirculation valve installed in the wall
of the piping string above the jet pump; the packer 1s made with the central passage; the sealing
assembly is installed with the possibility of being replaced by other functional inserts: a blocking
insert, a pressurizing insert, a depression insert and an insert for recording stratum pressure
restoration curves with the use of autonomous well gauges; the receiver-transducer of physical

fields is made with the possibility of being replaced by a perforator or an instrument for acoustic
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impact on a stratum or strata; the above being taken into account, the diameter D14 of the passage
for supplying the working medium is not less than the inner diameter D;3; of the mixing chamber,
the diameter D¢ of the through passage below the mounting seat 1s at least 0.7 mm less than its
diameter D3 above the mounting seat, the diameter D4 of the sealing assembly is at least 1.4 mm
less than the diameter D; of the inner cavity of the piping string, the diameter Ds of the axial
passage in the sealing assembly is at least 0.008 mm greater than the diameter D, of the well-
logging cable, the diameter Djq of the transmitter and receiver-transducer of physical fields is at
least 1.4 mm less than the diameter Dg of the through passage below the mounting seat, the
diameter Dy of the central passage in the packer is at least 1.4 mm greater than the diameter of
the transmitter and transducer of physical fields, the diameter Dg of the through passage in the
valve assembly below the mounting seat for the valve insert is at least 0.7 mm less than its
diameter D7 above the mounting seat, the diameter D¢ of the valve insert with the check valve is
at least 1 mm less than the diameter D¢ of the through passage in the jet pump under the
mounting seat, the outer diameter D5 of the jet pump is at least 2 mm less than the inner
diameter D;; of the casing string, the inner diameter D;3; of the mixing chamber is within 1.2 to
1.4 inner diameters D), of the nozzle, the distance L; between cross-sections of the nozzle and
the mixing chamber is within 0.4 to 1.4 inner diameters D;; of the nozzle, and the length L, of
the sealing assembly is not less than its outer diameter Dj; the blocking insert has a bypass
passage with the diameter D7 being at least 20 mm and 1s provided with the head for the purpose
of being removed out of the well, and the transmitter and receiver-transducer of physical ficlds
are made with the possibility of being operated in the area under the packer both when the jet

pump is operated and when 1t is shut down.

The functional analysis of the well jet unit has shown that the reliability of its operation
may be increased both by optimizing the procedure of testing and developing wells and by
optimizing the arrangement of the jet pump in its body and making various components of the

unit under strictly defined dimensions.

It has been found that the above procedure enables to exploit the blast energy most
effectively when carrying out works on intensifying oil inflow from the productive stratum, and

that the conditions are created which prevent mud particles and other media from settling in the
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well after perforating it, which is achieved due to a pressure drawdown in the area under the
packer. At a given pressure drawdown the jet pump removes the said particles and media from

the productive stratum, and the transmitter and receiver-transducer of physical fields is used for
well exploration or for impacting a stratum or strata by physical fields. At the same time the
possibility exists for controlling the pressure drawdown value by controlling the pumping rate of
the liquid working medium. Moreover, when testing strata it i1s possible to adjust the pumping-
out mode through changing the pressure of the liquid working medium supplied to the nozzle of
the jet pump. In the course of exploration it is possible to move the transmitter and receiver-
transducer of physical fields along the well, and exploration may be conducted both when the jet
pump is operated and when it 1s shut down. Covering both the passage for supplying the liquid
working medium and the passage for supplying the pumped-out medium with the blocking insert
enables to prevent foreign objects that may clog the jet pump from entering into it, which also
enables to improve the reliability of the unit. The check valve, which is installed in the piping
string below the jet pump, enables to prevent the products of stratum perforation from entering
the well when stopping works in the well, e.g., at equipment changes. Moreover, it enables to
measure the well parameters more accurately which enables to conduct more qualitative
processing of the well and prepare it for exploitation. The recirculation valve installed in the wall
of the piping string enables to change the medium in the piping string and regulate the
hydrostatic pressure in the well bottom zone. Thus, this working method enables high-quality
development of wells after drilling, their comprehensive exploration and testing in various

modes.

It has been found during the studies that the diameter of the passage for supplying the
liquid working medium may not be chosen arbitrarily. It 1s due to the fact that an excessively
large diameter of the said passage results in lowering the durability of the unit while an
excessively low diameter reduces the capacity of the jet pump. It has been found out in this
connection that if the diameter of the passage for supplying the liquid working medium is made
not less than the inner diameter of the mixing chamber and the inner diameter of the mixing
chamber is made within 1.2 to 1.4 inner diameters of the nozzle and the distance between

sections of the nozzle and the mixing chamber is made within 0.4 to 1.4 inner diameters of the
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nozzle, then it enables to ensure the supply of required quantities of the liquid working medium
to the nozzle of the jet pump and ensure the maximum possibly capacity of the jet pump while
achieving the necessary strength of the jet pump body; it has been also found that if the diameter
of the through passage below the mounting seat 1s made at least 0.7 mm less than its diameter
above the mounting seat, then it enables to ensure tight installation of the sealing assembly and
other inserts, e.g. the blocking insert, at the mounting seat, which prevents the medium from
flowing along the wall of the insert installed on the mounting seat. The upper limit is defined by
the structural features of the mounting seat and the dimensions of the well. If the diameter of the
sealing assembly is made at least 1.4 mm less than the diameter of the inner cavity of the piping
string, then it enables to avoid possible sticking of the insert when being lowered and installed
onto the mounting seat. As has been said, in the process of operating the unit it 1s necessary to
move the instruments and equipment installed on the cable along the well and, at the same time,
to minimize flow of the medium through the axial passage of the sealing assembly. It has been
achieved after making the diameter of the axial passage in the sealing assembly at least 0.008
mm greater than the diameter of the cable on which the instruments and equipment are installed.
It has been found that if the diameter of the transmitter and receiver-transducer of physical fields
and the diameter of the perforator are made at least 1.4 mm less than the diameter of the through
passage below the mounting seat as well as is the diameter of the central passage in the packer is
made at least 1.4 mm greater than the diameter of the transmitter and transducer ot physical
fields and the diameter of the perforator and the diameter of the valve insert with the check
valve is made at least 1 mm less than the diameter of the through passage of the jet pump under
the mounting seat, then it enables to avoid sticking of the transmitter and receiver-transducer of
physical fields and the perforator of the valve insert when installing them and moving along the
piping string. If the diameter of the through passage in the valve assembly below the mounting
seat for the valve insert is made at least 0.7 mm less than its diameter above the mounting seat,
then it enables to ensure tight installation of the valve insert with the check valve on the
mounting seat while avoiding overflow of the medium from the well space above the check
valve. If the outer diameter of the jet pump is made at least 2 mm less than the inner diameter of

the casing string, then it enables to pass the maximum quantity, which is based on the pump
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capacity, of the pumped out medium through the jet pump with minimum hydraulic losses. As to
the upper limit, it is determined by the strength characteristics of the jet pump construction,
principally by those of the jet pump body, and the permissible minimum values of the inner
diameter of the piping string. The length of the sealing assembly should not be less than its outer
diameter. It eliminates misalignment when installing the sealing assembly onto the mounting seat
and, consequently, prevents the medium from flowing along the wall of the sealing assembly and
prevents the assembly from sticking in the process of its installation and removal. The blocking
insert should have the bypass passage with the diameter at least 20 mm and should be provided
with the head for removing it out of the well. If the bypass passage is made with the diameter
less than 20 mm, excessive hydraulic resistance occurs, which sharply reduces the work
etficiency when testing and developing wells. in a number of cases it intensifies the process of

clogging the bypass passage, which results in work stoppage at the well.

Thus, the above-described totality of interdependent parameters and the sequence of
operations ensure the achievement of the invention objective — to optimize the method of
operation of a well jet unit when testing and developing wells, the arrangement and the
dimensions of various components of the unit, and, thus, to raise the reliability of operation of

the well jet unit.

Brief Description of Drawings

FIG. 1 1s a longitudinal section of the unit with the sealing assembly and the perforator

installed thereon.

FIG. 2 1s a longitudinal section of the unit with the sealing assembly, the transmitter and

recerver-transducer of physical fields installed thereon.
F1G.3 1s a longitudinal section of the unit with the blocking insert installed thereon.

FI1G. 4 1s a longitudinal section of the unit with the installed depression insert with the

autonomous pressure gauge and the flowmeter and the valve insert.

FIG. 5 1s a longitudinal section of the unit with the lifted piping string with the jet unit.
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FIG. 6 is a longitudinal section of the unit with the installed o1l production pump.
FIG. 7 is the portion A from FIG. 1.

FIG. 8 is a longitudinal section of the sealing assembly.

Description of the Preferred Embodiment

The well jet unit comprises installed on the piping string 1 the packer 2 with the central
passage 3 and the jet pump 4 with the active nozzle 5, the mixing chamber 6 and the through
passage 7 with the mounting seat 8 for installation of the sealing assembly 9 with the axial
passage 10, the said unit further comprises the transmitter and receiver-transducer of physical
fields 11, which is arranged in the area below the packer on the side of entry of the pumped-out
medium into the jet pump 4 and installed on the well-logging cable 12 fed through the axial
passage 10 of the sealing assembly 9. The output of the jet pump 4 is connected to the area
around the piping string 1, the input side of the passage 13 in the jet pump 4 for supplying the
working medium is connected to the inner cavity of the piping string 1 below the sealing
assembly 9, and the input side of the passage 14 for supplying the liquid working medium to the
active nozzle 5 is connected to the inner cavity of the piping string 1 above the sealing assembly
9. The unit is made with the possibility of installing the perforator onto the well-logging cable
12. The piping string 1 is provided with a shank 16 with the input cup 17, the valve assembly 18
with the mounting seat 19 for installing the valve insert 20 with the check valve 21, the assembly
22 for disconnecting and connecting the piping string 1, and the recirculation valve 23 installed
in the wall of the piping string above the jet pump 4; the sealing assembly 9 is installed with the
possibility of being replaced by other functional inserts: the blocking insert 24, the pressurizing
insert, the depression insert 25 and the insert for recording stratum pressure restoration curves
with the use of autonomous well gauges, e.g., the depression insert 25 is made with the
autonomous well gauges 26, namely, the pressure gauge and the flowmeter, the transmitter and
receiver-transducer of physical fields 11 is made with the possibility of being replaced by the
perforator 15 or an instrument for acoustic impact on a stratum or strata; the above being taken

into account, the diameter Dj4 of the passage 14 for supplying the working medium is not less
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than the inner diameter D3 of the mixing chamber 6, the diameter D¢ of the through passage 7

below the mounting seat 8 is at least 0.7 mm less than its diameter D3 above the mounting seat 8,
the diameter D4 of the sealing assembly 9 is at least 1.4 mm less than the diameter D; of the
ner cavity of the piping string 1, the diameter Ds of the axial passage 10 in the sealing
assembly 9 is at least 0.008 mm greater than the diameter D, of the well-logging cable 12, the
diameter D)o of the transmitter and receiver-transducer of physical fields 11 is at least 1.4 mm
less than the diameter Dg of the through passage 7 below the mounting seat 8, the diameter Dy of
the central passage 3 in the packer 2 is at least 1.4 mm greater than the diameter of the
transmitter and transducer of physical fields 11, the diameter Dg of the through passage 27 in the
valve assembly 18 below the mounting seat 19 for the valve insert 20 is at least 0.7 mm less than
its diameter D7 above the mounting seat 19, the diameter D¢ of the valve insert 20 with the
check valve 21 is at least 1 mm less than the diameter D¢ of the through passage 7 in the jet
pump 4 under the mounting seat 8, the outer diameter D;s of the jet pump 4 is at least 2 mm less
than the inner diameter D of the casing string 28, the inner diameter D3 of the mixing chamber
6 1s within 1.2 to 1.4 inner diameters D), of the nozzle 5, the distance L; between cross-sections
of the nozzle 5 and the mixing chamber 6 is within 0.4 to 1.4 inner diameters D> of the nozzle 5,
and the length L of the sealing assembly 9 is not less than its outer diameter Dy; the blocking
insert 24 has a bypass passage 29 with the diameter D)7 being at least 20 mm and is provided
with the head 32 for the purpose of being removed out of the well, and the transmitter and
rece1ver-transducer of physical fields 11 are made with the possibility of being operated in the

area under the packer both when the jet pump 4 is operated and when it is shut down.

The method of operation of the well jet unit when testing and developing wells is

implemented as follows.

First, the piping string 1 is assembled by successively installing, top-down on the piping
string 1, the jet pump 4, the assembly 22 for disconnecting and connecting of the piping string 1,
the valve assembly 18 with the mounting seat 19 for installing the check valve 21, the packer 2

with the central passage 3 and the shank 16 with the input cup 17. Then, the whole assembled

unit 1s lowered in the well and the packer is released; when lowering, the packer 2 being installed

at least 50 meters above the roof of the productive stratum 30, and the input cup 17 being

10
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installed no more than 2 meters above the roof of that stratum 30. After releasing the packer 2,
the perforator 15 on the well-logging cable 12 1s lowered into the well together with the sealing
assembly 9 installed above it, the sealing assembly 9 being seated onto the mounting seat 8 in the
through passage 7 of the jet pump 4, the perforator 15 being arranged against the productive
stratum 30; then a required pressure drawdown onto the stratum is created, the perforator 15 is
blasted, and the stratum is drained, e.g. for a long time, until the process fluid under the packer 2
is completely replaced by the stratum fluid by supplying the liquid working medium to the
nozzle 5 of the jet pump 4 and pumping out the process fluid from the area under the packer 2
with the jet pump 4, thus creating a pressure drawdown, as necessary for pumping out the
process fluid, in the area under the packer 2. Then the perforator 15 together with the sealing
assembly 9 are lifted to the surface, and the transmitter and receiver-transducer of physical fields
11 with the sealing assembly 9 are lowered into the well on the well-logging cable 12.
Explorations of the stratum 30 in the area of perforation and the stratum fluid coming into the
well are carried out when the jet pump 4 is operated. Then the transmitter and receiver-
transducer of physical fields 11 together with the sealing assembly 9 are lifted out of the well,
and the valve insert 20 with the check valve 21, which is seated onto the mounting seat 19 in the
valve assembly 18, as well as the blocking insert 24 with the bypass passage 29, which is seated
onto the mounting seat 8 in the through passage 7 of the jet pump 4, are dropped into the well.
The blocking insert 24 separates the inner cavity of the piping string 1 and the area around the
piping string 1. By supplying a lightweight fluid or an inert gas to the area around the piping
string 1 through the recirculation valve it 1s peened into the inner cavity of the piping string 1,
thus lowering the hydrostatic pressure in the well bottom zone, and this enables to put the well
into flowing operation. After the well output is reduced due to the depletion of the energy of the
stratum 30, the well is deadened through the recirculation valve(s) 23 with a higher density fluid
thus closing the check valve 21 preventing the higher density fluid from entering into the area
under the packer and contaminating the stratum 30. Then the blocking insert 24 1s removed, the
depression insert 25 with the autonomous gauges 26 is dropped into the piping string 1. In this
case the gauges are a pressure gauge and a flowmeter. By supplying the liquid working medium

to the active nozzle 5 of the jet pump 4 the stratum fluid 1s pumped out of the well at different

11
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pressure drawdown, simultaneously the well output at the surface and under the jet pump 4 is
measured, after which the depression insert 25 with the autonomous pressure gauge and the
flowmeter is removed, their readings of the bottom-hole pressures and flow rates are obtained,
and a flow rate vs. bottom-hole pressure data is plotted. By interpreting the obtained
measurements the size of the pump 31 required for forced oil production is determined. Then,
with the use of the assembly 22 for disconnecting and connecting of the piping string 1, the jet
pump 4 and the above-arranged piping string 1 are disconnected, lifted to the surface, and the oil
production pump 31 of required capacity 1s lowered on the piping string 1 and connected to the
part, which remained in the well, of the piping string 1, using the assembly 22 for disconnecting

and connecting of the piping string 1, and the well 1s put into forced operation.

Industrial Applicability

This invention may be utilized in the o1l industry 1n testing and developing wells, and in

other industries where various media are extracted from wells.

12
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What is claimed is:

. A method of operation of a well jet unit in testing and developing wells, which
includes installation of a jet pump with a through passage and a packer onto a piping string,
lowering of that assembly into a well, release of the packer and creation of a required pressure
drawdown 1n the area below the packer by pumping a process fluid out of the area below the
packer with the jet pump, characterized in that the piping string is additionally provided with:
an assembly for disconnecting and connecting the piping string, a valve assembly with a
mounting seat for installation of a check valve, a shank with an input cup, and a recirculation
valve installed in the wall of the piping string above the said jet pump; first the piping string is
assembled by successively installing, top-down on the piping string, the jet pump, the assembly
for disconnecting and connecting of the piping string, the valve assembly with the mounting seat
for installing the check valve, the packer and the shank with the input cup; when lowering the
assembly the packer is installed at least 50 meters above a roof of a productive stratum and the
input cup 1s installed no more than 2 meters above the roof of that stratum, after releasing the
packer a perforator on a well-logging cable is lowered into the well together with a sealing
assembly installed thereon which is seated onto the mounting seat in the through passage of the
jet pump, the said perforator being arranged against the productive stratum, further a required
pressure drawdown onto the stratum is created with the use of the jet pump, the perforator is
blasted, and the stratum is drained until the process fluid under the packer is completely replaced
by stratum fluid; then the perforator together with the sealing assembly are lifted to the surface, a
transmitter and receiver-transducer of physical fields with the sealing assembly are lowered into
the well on the well-logging cable, a valve insert with a check valve, which is seated onto the
mounting seat in the through passage in the valve assembly, as well as a blocking insert with a
bypass passage, which is seated onto the mounting seat in the valve assembly and separates the
inner cavity of the piping string and the area around the piping string, are dropped into the well;
thereafter a lightweight fluid or an inert gas is supplied to the area around the piping string
through the recirculation valve, peening it into the inner cavity of the piping string, thus lowering
the hydrostatic pressure in the well bottom zone; and the well is put into flowing operation, and

after the well output 1s reduced due to the depletion of the stratum energy the well is deadened

13
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through the recirculation valve with a. higher density fluid thus closing the check valve

preventing the higher density fluid from entering into the area under the packer, the blocking
insert 1s removed, a depression insert with an autonomous pressure gauge and a flowmeter is
dropped into the piping string, and the stratum fluid 1s pumped out of the well at different
pressure drawdown by supplying a liquid working medium to an active nozzle of the jet pump,
simultaneously measuring the well output at the surface and under the jet pump, then the
depression insert with the autonomous pressure gauge and the flowmeter is removed out of the
well, their readings of the bottom-hole pressures and flow rates are obtained, a flow rate vs.
bottom-hole pressure data is plotted and by interpreting the plot the size of the pump required for
torced oil production 1s determined; then, with the use of the assembly for disconnecting and
connecting of the piping string, the jet pump with the above-arranged piping string is
disconnected, lifted to the surface, an oil production pump of required capacity is lowered on the
piping string and connected to the piping string part remaining in the well by using the assembly

for disconnecting and connecting of the piping string, and the well is put into forced operation.

2. A well jet unit, which comprises, being installed on a piping string, a packer and a jet
pump with an active nozzle, a mixing chamber and a through passage with a mounting seat for
installation of a sealing assembly with an axial passage, the said jet unit further comprises a
transmitter and receiver-transducer of physical fields, which is arranged in the area below the
packer on the side of entry of the pumped-out medium into the jet pump and installed on a well-
logging cable fed through the axial passage of the sealing assembly, the output of the jet pump is
connected to the area around the piping string, the input of the passage in the jet pump for
supplying the pumped out medium is connected to the inner cavity of the piping string below the
sealing assembly, and the input of the passage for supplying the working medium to the active
nozzle i1s connected to the inner cavity of the piping string above the sealing assembly,
characterized in that the piping string is provided with a shank with an input cup, a valve
assembly with a mounting seat for installing a valve insert with a check valve, an assembly for
disconnecting and connecting the piping string, and a recirculation valve installed in the wall of
the piping string above the jet pump; the packer is made with a central passage; the sealing

assembly 1s installed with the possibility of being replaced by other functional inserts: a blocking

14
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insert, a pressurizing insert, a depression insert and an insert for recording stratum pressure
restoration curves with the use of autonomous well gauges; the receiver-transducer of physical
fields is made with the possibility of being replaced by a perforator or an instrument for acoustic
impact on a stratum or strata; the above being taken into account, the diameter D4 of the passage
for supplying the working medium is not less than the inner diameter D3 of the mixing chamber,
the diameter Dg of the through passage below the mounting seat 1s at least 0.7 mm less than its
diameter D3 above the mounting seat, the diameter D4 of the sealing assembly is at least 1.4 mm
less than the diameter D, of the inner cavity of the piping string, the diameter Ds of the axial
passage in the sealing assembly is at least 0.008 mm greater than the diameter D, of the well-
logging cable, the diameter D, of the transmitter and receiver-transducer of physical fields is at
least 1.4 mm less than the diameter D¢ of the through passage below the mounting seat, the
diameter Dy of the central passage in the packer is at least 1.4 mm greater than the diameter of
the transmitter and transducer of physical fields, the diameter Dg of the through passage in the
valve assembly below the mounting seat for the valve insert 1s at least 0.7 mm less than its
diameter D7 above the mounting seat, the diameter D4 of the valve insert with the check valve is
at least | mm less than the diameter D¢ of the through passage in the jet pump under the
mounting seat, the outer diameter D5 of the jet pump 1s at least 2 mm less than the inner
diameter D;; of a casing string, the inner diameter D3 of the mixing chamber is within 1.2 to 1.4
inner diameters Dy, of the active nozzle, the distance L; between cross-sections of the active
nozzle and the mixing chamber is within 0.4 to 1.4 inner diameters D), of the active nozzle, and
the length L, of the sealing assembly is not less than its outer diameter D4; the blocking insert
has a bypass passage with the diameter D7 being at least 20 mm and is provided with the head
for the purpose of being removed out of the well, and the transmitter and receiver-transducer of
physical fields are made with the possibility of being operated in the area under the packer both

when the jet pump is operated and when it ts shut down.
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