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(57) Abréegée/Abstract:
The device comprises a jet pump mounted on a pipe string and a packer. The pump body Is provided with a steplike pass channel
which Is embodied therein and communicates with a pumped-out medium supplying channel and an active medium supplying

B

.

'

e
ok [ [ f
RO . e s
. M "c'-'-.n:‘-:{\: .«me . m s
.
.

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 2644575 C 2011/06/14

anen 2 644 575
13) C

(57) Abrege(suite)/Abstract(continued):

channel which Is connected to an active nozzle at the output thereof and to an annular space. The pumped-out medium-supplying
channel Is connected to the pipe string downstream of the steplike channel via a return valve. A sealing unit in the form of a hollow
steplike cylindrical body provided with a sealing element in the top part thereof is arranged in said steplike channel. A spring-loaded
steplike piston supported by an annular projection Is located downstream. Holes are embodied in the unit body in front of the holes
on the pump body. The piston, In the lower position thereof, closes the unit body holes. When the piston Is In the top position, the
channel for supplying a medium pumped-out from the well through the holes of the unit and pump bodies Is connected to the pipe
string downstream of the pump body. The piston and sealing element are provided with coaxial channels which are embodied
therein and used for passing a cable with a logging instrument suspended below the pump body.
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(57) Abstract: The device comprises a jet pump mounted on a pipe string
and a packer. The pump body is provided with a steplike pass channel which
is embodied therein and communicates with a pumped-out medium supplying
channel and an active medium supplying channel which is connected to an
active nozzle at the output thereof and to an annular space. The pumped-out
medium-supplying channel is connected to the pipe string downstream of the
steplike channel via a return valve. A sealing unit in the form of a hollow step-
like cylindrical body provided with a sealing element in the top part thereof is
arranged in said steplike channel. A spring-loaded steplike piston supported by
an annular projection is located downstream. Holes are embodied in the unit
body in front of the holes on the pump body. The piston, in the lower position
thereof, closes the unit body holes. When the piston is in the top position, the
channel for supplying a medium pumped-out from the well through the holes
of the unit and pump bodies is connected to the pipe string downstream of the
pump body. The piston and sealing element are provided with coaxial chan-
nels which are embodied therein and used for passing a cable with a logging
instrument suspended below the pump body.

(57) Pedpepar: YcraHOBKA COACPKUT CMOHTUPOBAHHLIM HA KOJIOHHE TPYO
CTPYHHBIA HAacoc U mnakep. B kopnyce Hacoca BBIUIOJIHEHbI CTYIEHYAThIA
OPOXOJHOM KaHala, COOOLICHHBIM C KaHaJOM MOJABOAA OTKAYUBACMOM
Cpelbl, U KaHaJl NOOABOJA AKTHMBHONW pabdouei cpeabl, COOOLICHHBIM Ha
BbIXOJAE € AKTHMBHBIM COIUIOM M C 3arpyOHbM OpoCTpaHCTBOM.  Kanan
N0JIBOJAA OTKAYMBACMOM Cpeabl COOOIUECH 4epe3 oOparHbld KialaH ¢
KOJIOHHOU TPYO HUKE CTYNEHYATOro KaHana. B nocieaHeM yCTaHaBIUBAIOT
CEPMETUZUPYIOUIMH Y3€1 B BUJC MOJOr0 CTYNEHYATOIO IWIMHJAPUYECKOIO
KOpIyca ¢ YIUIOTHUTEJIbHbIM DJ3JIEMEHTOM B BEPXHEW 4YaCTU. Hwuxe
PaCOOIOKEH C YIIOPOM B KOJIBIIEBOU YCTYI NOANPYKUHEHHBINA CTYIIEHYATHIA
noplueHb. B Kopmyce ysia BbIIOJHEHbLI OTBEPCTUSA HAIPOTUB OTBEPCTUH
KOpIlyca Hacoca. B  HWXKHEM [OJIOXKECHUU [OPIUECHb NOEPEKPbIBACT
OTBEPCTUS KOpIyCa y3Jla. B BEepXHEM NOJOKEHMM MOPILUHSA KaHall [101B0Ja
OTKAYUBAeMON U3 CKBAXKUHBbI CPEAbL Yepe3 OTBEPCTUS KOPILYCOB Hacoca U

y371a COO0IUEH ¢ KOJIOHHOM TPpyO HMKE Kopryca Hacoca. B mopuiHE U YIUIOTHUTEILHOM JJIEMEHTE BbIIIOJHEHbBI COOCHBIE KaHAbL
JJISL IIPOILYCKa Kadellsl ¢ KapOTaxKHbIM NIPUOOPOM, IOABEIICHHBIM HHUXKE KOPIIyCa HAcocA.
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WELL JET DEVICE FOR WELL-LOGGING OPERATIONS
AND THE OPERATING METHOD THEREOF

Kield of the Invention

This invention relates to pump engineering, primarily to well jet devices used for well

logging and to methods of operating thereof.

Prior Art

A well jet device is known that comprises a pipe string with a jet pump and a packer with

the possibility of pumping a working medium through the jet pump (RU 2059891 C1).

The same source teaches a method of operating a well jet device, comprising arranging a
jet pump on a pipe string 1in a well and a geophysical instrument installed below the jet pump in a
flow string, lowering the pipe string with the jet pump, the packer and the geophysical

instrument 1nto a well and pumping a liquid working medium through the jet pump.

These known well jet device and the operating method thereof enable to pump a variety

of produced media, e.g., o1l, from wells, while simultaneously treating the produced medium and

the near-well area of a formation.

However, working capabilities of the known device and method are limited in studying

wells that narrows their application in a number of cases.

The closest to this invention as to the technical essence and the achieved result 1s a well
jet device comprising a pipe string, a packer and a jet pump in the body of which an active
nozzle with a mixing chamber 1s installed and a pass-through channel with a mounting seat for
installing a sealing unit with an axial channel is made, the jet pump output being connected to the
pipe string above the sealing unit, the entry of a channel for supplying a pumped-out medium to
the jet pump being connected to the pipe string below the sealing unit, and the entry of a channel

for supplying a working medium to the active nozzle being connected to space surrounding a
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flow string, and several channels for supplying a pumped out medium being made 1n the jet

pump body (RU 2106540 C1),

The same patent teaches a method of operating a well jet device, comprising arranging a
packer and a jet pump on a pipe string in a well, the packer being installed above a producing
formation, lowering a sealing unit and a well-logging instrument on a cable, and pumping an
active working medium, e.g., water, along the pipe string annular space to the jet pump nozzle,
thus reducing pfessure in an under-packer area and creating a pressure drawdown on the
formation, monitoring parameters of the pumped-out formation fluid when the jet pump is
operated, and equalizing pressures along the jet pump flow channel by flowing a fluid through

the jet pump flow channel after stopping supplying the active working medium.

These device and operating method thereof enable to carry out various technological

operations in a well below the level at which the jet pump is installed, including those involving

reducing pressure differential above and under the sealing unit.

However, this device does not enable to utilize its capabilities in full due to the fact that 1t
1s impossible to maintain pressure drawdown on a formation when the jet pump 1s not operated,

which does not enable to study wells in full.

Summary of the Invention

The objective of this invention is to improve operation reliability and efficiency of a well

jet device when testing wells and optimizing operation sequence when testing a well.

The stated objective is solved in respect of the device due to that the inventive well jet
device for well-logging operations comprises a jet pump, which is installed on a pipe string, and
a packer, an active nozzle and a mixing chamber with a diffuser being arranged in alignment in
the jet pump body as well as a step-like pass-through channel with a mounting seat between
steps, a channel for supplying a pumped-out medium communicating with the step-like pass-
through channel via lateral openings made in the jet pump body, and a channel for supplying an

active working medium communicating on its output side with the active nozzle and on its input
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side with the pipe string annular space being made in the jet pump body, and the channel for
supplying a pumped-out medium is connected to the pipe string below the step-like channel via a
return valve, the step-like pass-through channel provides for the possibility of installing a sealing
unit therein which 1s made as a hollow step-like cylindrical body with a sealing element in 1ts
upper part and la step-like piston, which is spring-loaded against the sealing element and rests on
an annular shoulder made in the sealing unit body cavity. Openings are made in the sealing unit
“body wall opposite to the lateral openings in the jet pump body, and the step-like piston in its
lower position closes the openings in the sealing unit body wall, and when the step-like piston 1s
In 1ts upper position the channel for supplying a pumped-out medium is connected to the pipe
string below the jet pump body via the lateral openings in the jet pump body and the openings in
the sealing unit body wall, axial channels being made in alignment in the step-like piston and in
the sealing element for the purpose of passing a logging cable on which a logging instrument is

suspended via a cable head below the jet pump body.

The stated objective in respect of the inventive method is solved due to that the method of
operating a well jet device for well-logging operations comprises assembling a pipe string by
installing a jet pump and a packer on a pipe string, lowering the assembled unit into a well and
releasing the packer, lowering a sealing unit on a logging cable with a logging instrument
attached to the cable via a cable head, the sealing unit is installed on the mounting seat in the jet
pump step-like channel, and the logging instrument is arranged in the area of a producing
formation, during lowering background values of rock physical fields, in particular those of
thermal fields, are recorded along the well bore, then pressure drawdown on the producing
formation is created by supplying an active working medium to the active nozzle along the pipe
string annular space and, thus, the producing formation is drained, then, when the jet pump is
operated, current values of rock physical fields and the formation fluid coming to the well are
recorded. In the course of recording the logging instrument is moved along the well bore,
including the producing formation, with the use of the logging cable, then the jet pump is
stopped, and the pipe string inner cavity above the jet pump together with the annular space
above the packer 1s separated from the pipe string inner cavity under the jet pump together with

the under-packer space by using a return valve, maintaining a reduced bottom-hole pressure
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under the packer, then the logging instrument is slightly raised with the use of the logging cable

and the step-like piston 1s pressed by the cable head for moving it up, and, thus, the under-packer
space of the well 1s brought in communication with the pipe string inner cavity through the
openings in the sealing unit body wall and the lateral openings in the jet pump body, and, due to
this, pressures above and below the packer are equalized, after which the logging instrument

together with the sealing unit is removed from the well.

An analysis of various designs shows that operation reliability may be improved by

expanding the functional capabilities of the device when testing and developing wells.

It has been found that the above set of the device design elements enables to organize a
sequence of operations at which equipment, as installed on a pipe string for the purpose of well
logging for studying, testing and developing producing formations in rocks, is used most
efficiently. It creates conditions both for obtaining complete and reliable information on the

condition of producing formations and for treating producing formations in the course of studies.

The inventive well jet device enables to produce a number of different pressure drawdown values
by using a jet pump in the well under-packer area at pre-defined pressure differentials, record
pressures, temperatures and other physical parameters of a well and a medium pumped out of a
well by using a logging instrument, conduct studies and tests of a well as well as record
formation pressure recovery curve for the under-packer area of a well without using a special
functional insert. At the same time, a possibility of monitoring pressure drawdown values by
controlling the active working medium pumping rate is provided. It becomes possible, when
testing formations, to control the pumping mode by changing pressure of an active working
medium supplied to the jet pump active nozzle. At the same time, a possibility of a working

medium flow into the under-packer area is precluded when a jet pump is or is not operated.

In the result, operations on studying and developing wells are intensified which enables to

study and test wells after drilling with good quality as well as prepare wells for operation by

conducting comprehensive studies and tests in different modes, thus improving operation

reliability of the well jet device.
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Brief Description of the Drawings

Figure 1 shows a longitudinal section of the inventive well jet device with a sealing unit

and a well logging instrument arranged 1n a producing formation area.

Figure 2 shows a longitudinal section of the inventive well jet device when preparing 1t

for lifting a well logging instrument and a sealing unit to the surface.

Description of the Preferred Embodiment

The inventive well jet device for well-logging operations comprises a jet pump 2 and a
packer 3 installed on a pipe string 1, an active nozzle 5 and a mixing chamber 6 with a diffuser
being installed in alignment in the body 4 of the jet pump 2 as well as a step-like pass-through
channel 7 with a mounting seat 8 between steps, a channel 9 for supplying a medium pumped out
of a well, which is in communication below the mounting seat 8 through lateral openings 10 with
the step-like pass-through channel 7, and a channel 11 for supplying an active working medium,
which 1s 1n communication on its output side with the active nozzle 5 and on its input side with
annular space of the pipe string 1. The channel 9 for supplying a pumped-out medium is in
communication with the pipe string 1 via a return valve 12 below the step-like pass-through
channel 7, and the latter is provided with a possibility of installing in it a sealing unit 13 which is
made as a hollow step-like cylindrical body 14, in the upper part of which cavity a sealing
element 15 1s made and below in its cavity a step-like piston 17, which is spring-loaded by a
spring 18 against the sealing element 15, is arranged so as to rest on an annular shoulder 16 made
1n the cavity of the body 14. Openings 19 are made in the wall of the body 14 of the sealing unit
13, which are located opposite to the lateral openings 10 made in the body 4 of the jet pump 2,

and the step-like piston 17 in its lower position closes the openings 19 in the wall of the body 14

of the sealing unit 13, and when the step-like piston 17 is in its upper position the channel 9 for

supplying a pumped-out medium is connected to the pipe string 1 below the body 4 of the jet
pump 2 via the lateral openings 10 and the openings 19 in the wall of the body 14 of the sealing
unit 13. Axial channels are made in alignment in the step-like piston 17 and in the sealing

element 15 for the purpose of passing a logging cable 20 on which a logging instrument 22 is
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suspended via a cable head 21 below the body 4 of the jet pump 2.

The proposed method of operating the inventive well jet device is carried out as follows.

A pipe string 1 1s assembled by installing a jet pump 2 and a packer 3 on the pipe string 1.
The assembly 1s lowered into a well, and the packer 3 is released; then a sealing unit 13 with a
logging instrument 22 attached to a cable 20 via a cable head 21 is lowered into a well. The
sealing unit 13 1s installed on a mounting seat 8 made in a step-like pass-through channel 7 of the
jet pump 2, and the logging instrument 22 is arranged in the area of a producing formation 23.
During lowering, background values of rock physical fields, in particular those of thermal fields,
are recorded with the logging instrument 22 along the well bore. Then, pressure drawdown on a
producing formation 23 is created with the jet pump 2 by supplying an active working medium to
the active nozzle 5 along the annular space of the pipe string 1, thus draining the producing
formation 23. Then, when the jet pump 2 is operated, current values of rock physical fields and a
tormation fluid coming to the well are recorded, in the course of recording the logging
instrument 22 being moved along the well bore, including the producing formation 23, using the
logging cable 20. Then the jet pump 2 is stopped, and the inner cavity of the pipe string 1 above
the jet pump 2 together with the annular space above the packer 3 is separated from the inner
cavity of the pipe string 1 under the jet pump 2 together with the under-packer space by using a
return valve 12 in the channel 9 for supplying a pumped-out medium, thus maintaining a reduced
bottom-hole pressure under the packer 3. Then the logging instrument 22 is slightly raised with
the use of the logging cable 20, and the step-like piston 17 is pressed by the cable head 21 for
moving it up, and, thus, the under-packer space of the well is brought in communication with the
inner cavity of the pipe string 1 above the jet pump 2 and the annular space above the packer 3
through the openings 19 in the wall of the body 14 of the sealing unit 13 and the lateral openings
10 1n the body 4 of the jet pump 2, and, due to this, pressures above and below the packer are

equalized, after which the logging instrument 22 together with the sealing unit 13 is removed

from the well.
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Industrial Applicability

This invention may be used in the oil-and-gas industry for developing wells after drilling

or for carrying out logging operations in any types of wells.
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Claims

L. A well jet device for well-logging operations, comprising a jet pump, which 1s
installed on a pipe string, and a packer, an active nozzle and a mixing chamber with a diffuser
being arranged in alignment in a jet pump body as well as a step-like pass-through channel with
a mounting seat between steps, a channel for supplying a pumped-out medium communicating
below said mounting seat with said step-like pass-through channel via lateral openings made 1n
the jet pump body, and a channel for supplying an active working medium communicating on its
output side with the active nozzle and on its input side with a pipe string annular space being
made 1n the jet pump body, and the channel for supplying a pumped-out medium being
connected to the pipe string below the step-like pass-through channel via a return valve, said
step-like pass-through channel allows installing a sealing unit therein which 1s made as a hollow
step-like cylindrical body with a sealing element 1n its upper part and a step-like piston arranged
lower, which is spring-loaded against the sealing element and rests on an annular shoulder made
in a sealing unit body cavity; openings being made in the a sealing unit body wall opposite to
said lateral openings in the jet pump body; and the step-like piston in its lower position closes the
openings in the sealing unit body wall, and when the step-like piston is in its upper position the
channel for supplying a pumped-out medium is connected to the pipe string below the jet pump
body via the lateral openings in the jet pump body and the openings 1n the sealing unit body wall,
axial channels being made 1n alignment 1n the step-like piston and 1n the sealing element for the

purpose of passing a logging cable on which a logging instrument 1s suspended via a cable head

below the jet pump body.

2. A method of operating a well jet device for well-logging operations, comprising:
assembling a pipe string by installing a jet pump and a packer on the pipe string, lowering the
assembled unit into a well and releasing the packer, lowering a sealing unit on a logging cable
with a logging instrument attached to the cable via a cable head, the sealing unit 1s installed on a
mounting seat in a jet pump step-like channel, and the logging instrument 1s arranged 1n the area

of a producing formation, during lowering background values of rock physical fields are
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recorded along the well bore, then pressure drawdown on the producing formation 1s created by

supplying with the jet pump an active working medium to an active nozzle along a pipe string
annular space and, thus, the producing formation 1s drained, then, when the jet pump 1s operated,
current values of rock physical fields and a formation fluid coming to the well are recorded;
while recording, the logging instrument being moved along the well bore, including the
producing formation, with the use of the logging cable; then the jet pump 1s stopped, and a pipe
string inner cavity above the jet pump together with an annular space above the packer is
separated from the pipe string inner cavity under the jet pump together with an under-packer
space by using a return valve, maintaining a reduced bottom-hole pressure under the packer, then
the logging instrument is slightly raised with the use of the logging cable and a step-like piston 1s
pressed by a cable head for moving it up, and, thus, the under-packer space of the well 1s brought
in communication with the pipe string inner cavity through openings in a sealing unit body wall
and lateral openings in a jet pump body, and, due to this, pressures above and below the packer

are equalized, after which the logging instrument together with the sealing unit 1s removed from

the well.
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