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(57) Abréegée/Abstract:
he inventive device comprises a jet pump (2) and a packer (3). The body (4) of the pump (2) comprises a nozzle (5) and mixing
chamber (6) with a diffuser (7), which are coaxially arranged therein, and a stepped through channel (8) which i1s made therein,
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(57) Abrege(suite)/Abstract(continued):

tapers from the top downward and Is provided with a seat (9) between the steps. The channel (8) iIs made coaxially with a pipe
string (1) and Is coupled thereto. Each of the channels (10, 11) for supplying pumped from the well and active media Is provided
with a return valve (13, 14) and a restrictor (15, 16) for limiting the displacement of the locking member (17, 18) of the return valve
(13, 14) upward with respect to the seat (19, 20) thereof. A sealing unit (21) in the form of a hollow stepped body with a sealing
element (22) can be arranged In the through channel (8). An axial channel (23) for passing a rigid logging cable (24) with a well-
logging Instrument (25) Is made In the sealing element (22). A guiding separation bush (26) which Is cantilever fitted by the top end
thereof to the top part of the body (4) of the pump (2) Is mounted above the channel (8) axially thereto in the body (4) of the pump
(2). Longitudinal slotted orifices (27) are made In the wall of the separation bush (26). The invention makes it possible to improve
the reliabllity of the device and to optimise the sequence of operations during the well test.
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CKBAXWHHAST CTPYHUHAS YCTAHOBKA JUISI THUJPOPA3PBIBA TIJIACTA U
MCCIIEJOBAHHS TOPU30HTAJIBHBIX CKBAYKHUH U CITOCOB EE PABOTHI

(87) Abstract: The inventive device comprises a jet pump (2) and a
packer (3). The body (4) of the pump (2) comprises a nozzle (5) and
mixing chamber (6) with a diffuser (7), which are coaxially arranged
therein, and a stepped through channel (8) which is made therein, tapers
from the top downward and is provided with a seat (9) between the steps.
The channel (8) is made coaxially with a pipe string (1) and is coupled
thereto. Each of the channels (10, 11) for supplying pumped from the
well and active media is provided with a return valve (13, 14) and a
restrictor (15, 16) for limiting the displacement of the locking member
(17, 18) of the return valve (13, 14) upward with respect to the seat (19,
20) thereof. A sealing unit (21) in the form of a hollow stepped body
with a sealing element (22) can be arranged in the through channel (8).
An axial channel (23) for passing a rigid logging cable (24) with a well-
logging instrument (25) is made in the sealing element (22). A guiding
separation bush (26) which is cantilever fitted by the top end thereof
to the top part of the body (4) of the pump (2) is mounted above the
channel (8) axially thereto in the body (4) of the pump (2). Longitudinal
slotted orifices (27) are made in the wall of the separation bush (26). The
invention makes it possible to improve the reliability of the device and
to optimise the sequence of operations during the well test.

(57) Pedepar: YcraHoBKa COACPKUT CTPYHHBLIA Hacoc 2 M IMakep
3. B kopnyce 4 Hacoca 2 COOCHO YCTAHOBIIEHbLI COILIO 5 M KaMepa
6 cMmewmeHus ¢ Aup@Py30poM 7, a TAKKE BbIIOJHEHbI CY>KAOIUMKACS
CBEPXY BHHU3 CTYNEHYATLIM IPOXOAHON KaHa & ¢ NOCaJ04YHbIM MECTOM
9 Mexay cryneHsaMu. KaHan 8 BbIIOJHEH COOCHO KOJOHHE TpyO 1 M
cooOuieH ¢ Hek. Kanane! 10, 11 moaBo/ia OTKAYUBACMOM U3 CKBAKHUHEI
CPe/ibl U AKTUBHOM CPE/ibl BLIUTOJIHEHbI KAXKAbIA ¢ 0OPaTHLIM KJ1AIIaHOM
13, 14 u orpanmuurenem 15, 16 nepemelleHUs BBEPX 3alOPHOIO
oprada 17, 18 knanada 13, 14 otHocutenbHO ceana 19, 20 kinanaHa.
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DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, Ony6aukoBana:

LV, MC, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR), OAPI — ¢ omuémom o mexcoynapoonom noucke
(BE, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
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B nipoxoaHoM kaHa e 8 MOXKHO YCTAHOBUTH TEPMETHZUPYIOIINN y3€i1 21 B BUAE TTOJIOTO CTYIIEHYATOr O KOPITyCa ¢ YINIOTHUTETEHBIM
31eMeHTOM 22. B yIIITOTHUTEIIEHOM 3JIEMEHTE 22 BBITIOJIHEH OCEBOM KaHam 23 JUTS TIPOITYCKa )KECTKOTO KapOTAXHOTO Kadens 24
C KapOoTaxXHBIM TpudopoMm 25. Hax xkaHanoM 8 COOCHO TOCIICIHEMY B KOpIyce 4 Hacoca 2 YCTAHOBJICHA HATIPaBJISIONIas BTYJIKA
- cemnaparop 26, KOHCOJIBHO 3aKpeIUICHHAs BEPXHUM KOHIIOM B BEpXHEW "acTH kopnyca 4 Hacoca 2. B CTeHke HaIpaBIsIIONICH
BTYJIKH- cerraparopa 26 BBIMOJIHEHBI MTPOAOJIBHBIC IIEJICBUIHBIC OTBEPCTHS 27. B pe3ynbTare 1OCTUracTCs MOBBIMICHUE HANCKHOCTH
YCTAHOBKH M ONITUMH3AIINS MTOCTICA0OBATCIBHOCTH ACHCTBUN TIPU UCTILITAHUNA CKBAYKWUHBL.
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BORE-HOLE JET DEVICE FOR FORMATION HYDRAULIC
FRACTURING AND HORIZONTAL WELL EXAMINATION AND A
METHOD FOR THE OPERATION THEREOF

Field of the Invention

The invention relates to the field of pump engineering, primarily to bore-hole jet

devices for formation hydrofracturing, well testing and surveying.

Background Art

A bore-hole jet device 1s known that comprises a packer provided with a central
channel and a jet pump which body 1s provided with an active nozzle and a mixing
chamber with a diffuser as well as a channel for supplying a working medium and
a channel for supplying a fluid pumped out of a well, the packer and the pump
being arranged on a pipe string, the jet pump body being also provided with a pass
channel with the possibility of installing replaceable functional inserts and a

sealing unit therein (see, RU Patent No. 2176336 C 1, FO4F 5/02, 27.11.2001).

The same patent teaches a method for operating a bore-hole jet device, including
arranging the jet pump on a flow string in a well, pumping a chemical agent via the
flow string into a formation and subsequently pumping reaction products out of the
formation, initially a blocking insert with a pass channel being installed into the
pass channel made 1n the jet pump body, then the blocking insert being replaced
with a depression insert and after that a working medium being supplied via the
flow string 1nto the jet pump nozzle, thus creating an adjustable bottom-hole

pressure 1n the under packer area and securing the possibility of draining the

formation and carrying out other maintenance works.
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This bore-hole jet device enables to treat a formation below the level of the jet

pump in a well, including creation a pressure differential between the areas above
and below the sealing unit. However, the possibilities of this bore-hole jet device
are not used in full because a big timetable 1s required for replacement of inserts,

which 1s often greater than an estimated time of reactions between an acid solution

and minerals of a producing formation.

The closest to the claimed device as a subject of the invention in respect of the
technical essence and the achieved effect 1s a bore-hole jet device comprising a
packer with a central channel and a jet pump with an active nozzle, a mixing
chamber and a pass channel having a seat for installing a sealing unit with an axial
channel, which are arranged on a flow string, the device being provided with a
transmitter and a receiver-transtormer of physical fields, which are arranged in the
under-packer area on the side where a fluid pumped out of a well enters the jet

pump and are mounted on a logging cable passing through the axial channel of the

sealing unit (see, RU Patent No. 2121610, FO4F 5/02, 10.11.1998).

The same patent teaches a method for operating the bore-hole jet device, including
arranging a jet pump with a pass channel and a packer on a flow string, lowering

the assembly into a well, releasing the packer and creating a required depression in

the under-packer area by pumping a fluid out of the under-packer area with the use

of the jet pump.

This bore-hole jet device and the method for operating it enable to carry out
vartous production operations in a well below the level of the jet pump, including
those carried out after reducing a pressure differential between the areas above and
below the sealing unit. However, this device does not enable using its possibilities

in full, since 1t allows to carry out surveys of producing rocks only in well bores
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that are nearly vertical, thus narrowing the applications of the claimed method and
the bore-hole jet device proposed for implementing it. Moreover, a rather labor-

consuming operation on releasing the packer and subsequently installing it in a

new place 1s, as a rule, required for rearranging the jet pump, which increases the

time necessary for carrying out full-scale surveys.

Summary of the Invention

The objective of the invention is to intensify works on surveying, testing and

preparing wells, first of all horizontal wells and wells having a great curvature.

The technical effect achieved by this invention is to improve reliability and
productivity of the claimed bore-hole jet device when testing a well and optimize

operational sequence during surveying and testing a well.

The said objective in respect of the device as a subject of the invention can be
reached, and the technical etfect can be achieved, due to that the claimed bore-hole
jet device for formation hydrofracturing and surveying horizontal wells comprises
a jet pump and a packer, which are arranged on a pipe string, an active nozzle and
a mixing chamber with a diffuser being coaxially arranged 1n the jet pump body,
the latter being also provided with a stepped pass channel narrowing from top
downwards and having a seat between its steps, a channel for supplying a fluid
pumped out of a well in communication with the stepped pass channel below the
seat, and a channel for supplying an active working medium in communication on
1ts outlet side with the active nozzle and on its inlet side with the hole annulus
around the pipe string, the stepped pass channel being made coaxially to the pipe
string and communicating with it, the channel for supplying a fluid pumped out of

a well and the channel for supplying an active working medium being each
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provided with a check valve and with a limit stop for the check valve shutoff
member, e.g., a ball, when 1t moves upward relative to the check valve seat, the
stepped pass channel being made with the possibility of installing a sealing unit
made as a hollow stepped cylindrical housing covering a sealing element, the
sealing element being provided with an axial channel for passing a rigid logging
cable through 1t, on which a logging instrument is suspended via a cable head
below the jet pump body, a cylindrical guide separation bush is arranged above the
stepped pass channel and coaxially to it in the jet pump body, which bush is
cantilever-attached by its top end to the top portion of the jet pump body with the
use of a threaded connection, longitudinal slit-like openings are made in the wall of
the guide separation bush, the lower free end of the guide separation bush being
from the upper end of the stepped pass channel at a distance S equal to 0.05-0.2
diameters D, of the upper end of the stepped pass channel, the inner diameter d of
the guide separation bush being equal to 1.05 to 1.2 diameters D, of the upper end
of the stepped pass channel, and the width h of the slit-like openings in the guide
separation bush being not greater than the distance H between the adjacent slit-like
openings, the diameter D, of the pass channel below the seat being in the range
from 0.90 to 0.96 of the diameter D, of the upper end of the stepped pass channel,

and the diameter D3 of the rigid logging cable being in the range from 0.2 to 0.7 of

the diameter D, of the upper end of the stepped pass channel.

The stepped pass channel 1s made with the possibility of passing a flexible tube

through 1t via a pipe string down to the well bottom.

The said objective in respect of the claimed method as a subject of the invention
can be reached, and the technical effect can be achieved, due to that the method of
operating the bore-hole jet device for formation hydrofracturing and surveying

horizontal wells includes assembling a pipe string by arranging a jet pump and a
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packer on the pipe string, lowering the assembly into a well and releasing the
packer, then a hydrofracturing liquid or a chemical agent, e.g., an acid solution, is
pumped via the pipe string and the stepped pass channel of the jet pump, after that
a tlexible tube 1s passed through the pipe string to the well bottom, and a liquid is
pumped through the flexible tube for washing unattached propant from the well
bottom. Then the flexible tube i1s removed from the well, and a sealing unit put on
a rigid logging cable and a logging instrument attached to the rigid logging cable
via a cable head are lowered into the well. The sealing unit 1s installed on the seat
in the jet pump stepped pass channel, and during lowering the logging instrument 1t
1s used for registering background values of geophysical fields, in particular
thermal fields, from the inlet funnel of the pipe string to the bottom of the
horizontal well. Then the logging instrument is positioned in the area of that
producing formation in the well, and a pressure drawdown to a producing
formation is created with the use of the jet pump by supplying a working medium
via the hole annulus around the pipe string to the active nozzle, thus draining the
producing formation by removing the hydrofracturing liquid with unattached
propant or reaction products resulting from treating the formation with a chemical
agent, e.g., with an acid solution, during draining a bottom pressure and a well
flow rate are regularly measured. Then the logging instrument on the rigid logging
cable is raised to the inlet funnel of the pipe string, measuring current values of
physical fields in rocks and of a formation fluid coming into the well, then while
the jet pump 1s operated, the logging instrument is lowered and raised at least three

times at ditferent values of pressure drawdown to the formation, and current values
of the physical fields in rocks and of the formation fluid coming into the well are

registered, the said parameters being registered at different pressures of the

working medium supply to the active nozzle and at different lowering and raising
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speeds of the logging instrument. Then the logging instrument 1s positioned in the
area of the producing formation, the supply of the working medium into the jet
pump active nozzle is abruptly stopped, thus ensuring closure of the check valves
and separating the above-packer hole annulus and the inner cavity of the pipe
string above the sealing unit from the under-packer area, and the logging
instrument s used for registering formation pressure restoration curves in the well
space under the packer, registration resuits are used for making a conclusion on
preparedness of the well for being transferred into the operation mode, and then the

logging instrument together with the sealing unit are removed from the well by

using the rigid logging cable.

After removing the logging instrument from the well, the rigid logging cable may
be used for lowering an ultrasonic transmitter into the well for the purpose of
acoustically acting on non-working intervals of the producing formation at the

pressure drawdown mode 1n order to demud their near-borehole areas.

An analysis of different bore-hole jet devices shows that the reliability of their
operation may be improved by increasing their functionality during surveying and

testing wells.

[t 1s tdentified that the above set of the elements used in the design of the bore-hole
jet device enables to organize a sequence of actions during implementing the
method for operating the bore-hole jet device, which ensures the most efficient use
of the equipment installed on a pipe string during carrying out works on surveying,
testing and development of producing formations in horizontal wells. The
conditions are also created for obtaining full and reliable information on the
condition ot producing formations and for treating producing formations during a

survey. The claimed bore-hole jet device enables to create a number of drawdown
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values with the use of a jet pump 1n the under-packer well area at a specific
pressure differential, wash the well bottom for removing unattached propant,
register pressures, temperatures and other physical parameters of a fluid pumped
out of a well as well as the well itself by using a logging instrument, and register
formation pressure restoration curves for the under-packer well area without using
a special functional insert. At the same time, the possibility of monitoring a
pressure drawdown value by controlling the pumping rate of an active working
medium 1s provided. When testing formations, it is possible to adjust the mode of
pumping out by changing a pressure of an active working medium supplied to the
active nozzle of the jet pump. At the same time, the possibility of a working

medium spontaneous overflow into the under-packer area 1s precluded when the jet

pump 1s either operated or not operated.

Furthermore, the possibility of carrying out hydrofracturing or acid treatment of a

formation 1s provided without preliminary installation of any functional inserts nto

the jet pump, thus saving time for their removal.

At the same time, the possibility of eliminating any inclination and jam of the
sealing unit in the jet pump body during installation of the sealing unit on the seat
in the stepped pass channel. For this purpose a guide separation bush 1s cantilever-
installed in the jet pump body over the stepped pass channel coaxially to the pipe
string. As a result, when a hydrofracturing liquid 1s supplied into a formation, no
large mechanical impurities that may present into a hydrofracturing liquid may
enter 1nto the nozzle and the mixing chamber with a diffuser, and, consequently,

the possibility of plugging the mixing chamber with a diffuser and the jet pump

nozzle 1s precluded.

The same tasks are also solved due to the fact that the lower free end of the guide
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separation bush being from the upper end of the stepped pass channel at a distance
S equal to 0.05-0.2 diameters Dy of the upper end of the stepped pass channel, the
inner diameter d of the guide separation bush being equal to 1.05 to 1.2 diameters
D, from the upper end of the stepped pass channel, and the width h of the slit-like
openings in the guide separation bush being not greater than the distance H

between the adjacent shit-like openings, the diameter D, of the pass channel below
the seat being from 0.90 to 0.96 of the diameter D, of the upper end of the stepped
pass channel, and the diameter Dj of the rigid logging cable being from 0.2 to 0.7

of the diameter D, of the upper end of the stepped pass channel.

Taking into account that a hydrofracturing liquid contains a propant, which is a
refractory pellet-like material in the shape of balls having diameters in the range
from 0.4 to 2.0 millimeters, it has been i1dentitied that at the above ratios of sizes
for various types of jet pumps it becomes possible to prevent a propant from
entering 1nto the nozzle tlow portion and into the mixing chamber with a diffuser,
on one side, and, on the other side, preclude a great hydraulic resistance at the
diffuser outlet which would interfere with the normal operation of the jet pump and

would require significant energy resources for overcoming such hydraulic

resistance.

The result 1s intensification of works on surveying, testing and developing wells,
which enables to carry out quality surveys and tests of wells after drilling and
during well-workover operations as well as prepare wells for operation by their

complete surveys and tests in various modes, thus improving reliability of the bore-

hole jet device.



CA 02701885 2010-04-07

9

Brieft Description of the Drawings

Figure | shows a longitudinal section of the claimed bore-hole jet device when a

hydrotracturing liquid or a chemical agent 1s pumped into a formation.

Figure 2 shows a longitudinal section of the claimed bore-hole jet device when a

well 1s washed with the use of a tlexible tube.

Figure 3 shows a longitudinal section of the claimed bore-hole jet device when a

sealing unit 1s arranged in the stepped pass channel for surveying and testing a

well.

Figure 4 shows a longitudinal section of the claimed bore-hole jet device when a

formation pressure restoration curve 1s registered.

Description of the Best Mode for Carrying Out the Invention

The bore-hole jet device comprises a jet pump 2 and a packer 3, which are installed
on a pipe string 1. The body 4 of the jet pump 2 1s provided with an active nozzle 5
and a mixing chamber 6 with a diffuser 7, which are arranged coaxially, as well as
with a stepped pass channel 8 narrowing from top downwards and having a seat 9
between 1ts steps, a channel 10 for supplying a fluid pumped out of a well,
communicating with the stepped pass channel 8 below the seat 9, and a channel 11
for supplying an active working medium, communicating on its outlet with the
active nozzle 5 and on 1ts inlet with the hole annulus 12 around the pipe string 1.
The stepped pass channel 8 1s made coaxially to the pipe string 1 and
communicates with 1t. The channel 10 for supplying a fluid pumped out of a well

and the channel 11 for supplying an active working medium are each provided

with a check valve 13, 14, respectively, and with a limit stop 15, 16 for upward
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movement of a shutoff member 17, 18, respectively, of the check valves 13 and 14,

e.g., a ball, relative to the seat 19, 20 of the respective check valve 13, 14. The
stepped pass channel 8 1s made with the possibility of installing a sealing unit 21
Into 1t, the sealing unit being made in the form of a hollow stepped cylindrical
housing covering a sealing element 22, the latter being provided with an axial
channel 23 for passing a rigid logging cable 24 therethrough, and a logging
instrument 25 1s suspended on the said cable via a cable head 28 below the body 4
of the jet pump 2. A cylindrical guide separation bush 26 is arranged above the
stepped pass channel 8 and coaxially to 1t in the body 4 of the jet pump 2, wherein
the said bush 1s cantilever-attached by its top end to the top portion of the jet pump
body with the use of a threaded connection. Longitudinal slit-like openings 27 are
made 1n the wall of the guide separation bush 26. The lower free end of the guide
separation bush 26 1s from the upper end of the stepped pass channel 8 at a distance
S equal to 0.05-0.2 diameters D of the upper end of the stepped pass channel 8.
The inner diameter d of the guide separation bush 26 is equal to 1.05 to 1.2
diameters D; of the upper end of the stepped pass channel 8. The width h of the
shit-like openings 27 in the guide separation bush 26 1s not greater than the distance
H between the adjacent slit-like openings 27. The diameter D, of the stepped pass
channel below the seat 1s in the range from 0.90 to 0.96 of the diameter D, of the

upper end of the stepped pass channel 8, and the diameter D; of the rigid logging

cable 26 1s in the range from 0.2 to 0.7 of the diameter D, of the upper end of the

stepped pass channel 8.

The stepped pass channel 8 1s made with the possibility of passing a flexible tube

29 through 1t via a pipe string [ to the well bottom.

The claimed method of operating the bore-hole jet device for formation

hydrotracturing and surveying horizontal wells includes assembling a pipe string 1
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by arranging a jet pump 2 and a packer 3 on the pipe string 1. The assembly is
lowered into a well, and the packer 3 is released. Then a hydrofracturing liquid or a
chemical agent, e.g., an acid solution, is pumped via the pipe string 1 and the
stepped pass channel 8 of the jet pump 2, atter that the flexible tube 29 1s passed
through the pipe string 1 to the well bottom, and a liquid i1s pumped through the
flexible tube 29 for washing unattached propant from the well bottom. After
completion of washing the flexible tube 29 is removed from the well, and the
sealing unit 21 put on the rigid logging cable 24 and the logging instrument 25
attached to the rigid logging cable 24 via the cable head 28 are lowered into the
well. The sealing unit 21 1s installed on the seat 9 in the stepped pass channel 8 of
the jet pump 2. During lowering the logging instrument 25 it 1s used for registering
background values of geophysical fields, in particular thermal fields, from the inlet
funnel of the pipe string | to the bottom of the horizontal well. The logging
instrument 25 1s positioned in the area of a producing formation in the well, after
which a pressure drawdown to the producing formation 1s created with the use of
the jet pump 2 by supplying a working medium via the hole annulus 12 around the
pipe string 1 to the active nozzle 5, thus draining the producing formation by
removing the hydrotracturing liquid with unattached propant or reaction products
resulting tfrom treating the formation with a chemical agent, e.g., with an acid
solution. During draining a bottom pressure and a well flow rate are regularly
measured, then the logging instrument 25 on the rigid logging cable 24 is raised to
the inlet tunnel of the pipe string, measuring current values of physical tields in
rocks and of a formation fluid coming into the well. Then while the jet pump 2 is
operated, the logging instrument 25 1s lowered and raised at least three times at

different values of pressure drawdown to the formation, and current values of the

physical fields in rocks and of the formation fluid coming into the well are
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registered, the said parameters being registered at different pressures of the
working medium supply to the active nozzle and at different lowering and raising
speeds of the logging instrument 25. Then the logging instrument 25 is positioned
In the area ot the producing formation, the supply of the working medium into the
active nozzle 5 of the jet pump 2 is abruptly stopped, thus ensuring closure of the
check valves 13, 14 and separating the above-packer hole annulus 12 and the inner
cavity of the pipe string 1 above the sealing unit 21 from the under-packer area,
and the logging instrument 25 is used for registering formation pressure restoration
curves in the well space under the packer, registration results are used for making a
conclusion on preparedness of the well for being transferred into the operation

mode, and then the logging instrument 25 together with the sealing unit 21 are

removed from the well by using the rigid logging cable 24.

After removing the logging instrument 25 from the well, the rigid logging cable 24
may be used for lowering an ultrasonic transmitter (not shown in the drawings)
into the well for the purpose of acoustically acting on non-working intervals of the

producing formation at the pressure drawdown mode in order to demud their near-

borehole areas.

Industrial Applicability

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

drilling or for carrying logging operations in any types of wells.
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What is claimed is:

1. A bore-hole jet device for formation hydrofracturing and surveying
horizontal wells, comprising a jet pump and a packer, which are arranged on a pipe
string, an active nozzle and a mixing chamber with a diffuser being coaxially
arranged in a body of the jet pump, the jet pump body being also provided with a
stepped pass channel narrowing from top downwards and having a seat between
steps, a first channel for supplying a fluid pumped out of a well in communication
with the stepped pass channel below the seat, and a second channel for supplying
an active working medium in communication on an outlet side with the active
nozzle and on an inlet side with a hole annulus around the pipe string, the stepped
pass channel being made coaxially to the pipe string and communicating with the
pipe string, the first channel and the second channel each provided with a check
valve having a seat, and with a limit stop for a check valve shutoff member, where
each of the check valve shutoff members moves upward relative to each of the
check valve seats, the stepped pass channel including a sealing unit made as a
hollow stepped cylindrical housing covering a sealing element, the sealing element
being provided with an axial channel for passing a rigid logging cable through, on
which a logging instrument is suspended via a cable head below the jet pump body,
a cylindrical guide separation bush is arranged above and coaxially to the stepped
pass channel in the jet pump body, where a top end of the bush 1S cantilever-
attached to a top portion of the jet pump body with the use of a threaded
connection, longitudinal slit-like openings are made in the wall of the guide
separation bush, a lower free end of the guide separation bush being from an upper

end of the stepped pass channel at a distance S equal to 0.05-0.2 diameters D, of
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the upper end of the stepped pass channel, an inner diameter d of the guide
separation bush being equal to 1.05 to 1.2 diameters D, of the upper end of the
stepped pass channel, and the width h of slit-like openings in the guide separation
bush being not greater than the distance H between the adjacent slit-like openings,
the diameter D, of the pass channel below the seat being in the range from 0.90 to
0.96 of the diameter D, of the upper end of the stepped pass channel, and the
diameter D5 of the rigid logging cable being in the range from 0.2 to 0.7 of the
diameter D, of the upper end of the stepped pass channel.

2. A bore-hole jet device according to Claim 1, characterized in that the
stepped pass channel is made by passing a flexible tube through the stepped pass

channel via the pipe string down to a well bottom.

3. A method for operating a bore-hole jet device for formation hydrofracturing
and surveying a well, consisting in that a pipe string is assembled by arranging a
jet pump and a packer on the pipe string, the assembly is lowered into the well, and
the packer is released, then a hydrofracturing liquid or a chemical agent 1s pumped
via the pipe string and a stepped pass channel of the jet pump, after that a flexible
tube is passed through the pipe string to a well bottom, and a liquid is pumped
through the flexible tube for washing unattached propant from the well bottom:;
then the flexible tube is removed from the well, and a sealing unit put on a rigid
logging cable and a logging instrument attached to the rigid logging cable via a
cable head are lowered into the well; the sealing unit is installed on a seat in the jet
pump stepped pass channel, and during lowering the logging instrument is used for

registering background values of geophysical fields from an inlet funnel of the pipe
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string to a bottom of the well; then the logging instrument 1s positioned 1n an area
of a producing formation in the well, and a pressure drawdown to the producing
formation is created with the use of the jet pump by supplying a working medium
via a hole annulus around the pipe string to an active nozzle, thus draining the
producing formation by removing the hydrofracturing liquid with unattached
propant or reaction products resulting from treating the formation with a chemical
agent, during draining a bottom pressure and a well flow rate are regularly
measured; then the logging instrument on the rigid logging cable is raised to the
inlet funnel of the pipe string, measuring current values of physical fields in rocks
and of a formation fluid coming into the well; then, while the jet pump is operated,
the logging instrument is lowered and raised at least three times at difterent values
of pressure drawdown to the formation, and the current values are registered, the
current values being registered at different pressures of the working medium
supply to the active nozzle and at different lowering and raising speeds of the
logging instrument; then the logging instrument is positioned in the area of the
producing formation, the supply of the working medium into the active nozzle is
abruptly stopped, thus ensuring closure of check valves and separating an above-
packer hole annulus and an inner cavity of the pipe string above the sealing unit
from an under-packer area, and the logging instrument is used for registering
formation pressure restoration curves in the under-packer area; registration results
are used for making a conclusion on preparedness of the well for being transterred
into an operation mode, and then the logging instrument together with the sealing

unit are removed from the well by using the rigid logging cable.
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4. A method according to Claim 3, characterized in that, after removing the
logging instrument from the well, an ultrasonic transmitter on the rigid logging
cable 1s lowered into the well for the purpose of acoustically acting on non-

working intervals of the producing formation at a pressure drawdown mode 1n

order to demud near-borehole areas.
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