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(54) FORCED TYPE DRILLING SLUDGE-FLUID SEPARATOR

(67)  Aforced drilling sludge-fluid separator, compris-
ing a sludge-fluid kinetic energy attenuation tank (1), a
sedimented sludge tank (3) and a sedimented sludge
conveying device (4) which are arranged from top to bot-
tom and communicated in sequence; the separator fur-
ther comprises a mud pipe (5) for feeding drilling sludge
and fluid, a grid plate (2) used for re-attenuating and split-
ting the kinetic energy of the drilling sludge and fluid and
screening large pieces of drilling sludge, a refluxing tank

| —

(7) used for conveying the separated drilling fluid back
to a drilled well, and a hydrocyclone desilting device for
further desilting. According to the separator, the process-
es of sludge sedimentation, sludge removing and desilt-
ingin the drilling operation are finished in the same equip-
ment simultaneously, and the separator has the advan-
tages of compact structure, small volume, safety and re-
liability, and easiness in operation.

FIG. 1
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Description

[0001] The disclosure relates to the technical field of
engineering drillers, and more particularly to a device for
forcedly separating slag from fluid from well drilling.
[0002] In the related art, the separation of slag from
fluid in a flushing fluid of a large engineering driller pri-
marily includes conducting settlement on a mud settling
pond and mounting a gravel pump and a hydrocyclone
unit independently on the periphery as well to separate
sand in the flushing fluid in an auxiliary manner. Although
the method can play a certain separating role, the method
is not ideal in separating effect and has many disadvan-
tages, for example, a huge site is needed in a drilling
scene to arrange various devices. In particular, as far as
overwater drilling operation is concerned, it is quite diffi-
cult to implement the conventional method.

[0003] Chinese Patent Publication No.
CN209195306U discloses a closed circulation system
for a drilling fluid of small and medium size drilling ma-
chines. Although optimizing the drilling fluid circulation
system, the system is complex and bulky, and parts are
disposed dispersedly. The system only has settling and
desanding functions and cannot separate fine particles
in the drilling fluid, is unsatisfactory in separating and
deslagging effect, and cannot be suitable for some oc-
casions with special requirements.

[0004] Aiming at problems existing in the related art,
the disclosure provides a device for forcedly separating
slag from fluid from well drilling which overcomes the
defect that a conventional drilling fluid and slag separat-
ing device occupies much area in a drilling construction
process, and the device for forcedly separating slag from
fluid from well drilling of the disclosure is compact in struc-
ture, small in size and convenient to operate.

[0005] To achieve the above purpose, the disclosure
provides a device for forcedly separating slag from fluid
from well drilling, the device comprising a slag and fluid
kinetic energy attenuation box, a sediment box, a sedi-
ment conveying apparatus, a mud pipe, a grid and a re-
turn trough. The slag and fluid kinetic energy attenuation
box, the sediment box and the sediment conveying ap-
paratus are disposed from top to bottom and communi-
cate with each other in sequence; the slag and fluid ki-
netic energy attenuation box is a hollow box body with
one end being opened and the other end being closed;
one end of the mud pipe is connected to an outlet pipe
of a drilling machine of a drilling reverse circulation sys-
tem and the other end of the mud pipe is located at an
opened end of the slag and fluid kinetic energy attenua-
tion box; the grid is disposed between the slag and fluid
kinetic energy attenuation box and the sediment box and
is used for re-attenuating kinetic energy of drilling slag
and fluid, dividing the drilling slag and fluid and screening
bulky drilling slag; and the return trough communicates
with an overflow port of the sediment box, and an outlet
of the return trough is used for outputting the separated
drilling fluid to return to a drilled well.
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[0006] Further, the device further comprises a hydrau-
lic cyclone desanding apparatus. The hydraulic cyclone
desanding apparatus comprises a hydrocyclone and a
submersible gravel pump. The submersible gravel pump
is disposed in the return trough, a mud inlet of the hydro-
cyclone is connected to a mud outlet of the submersible
gravel pump via a fluid inlet pipe, and a fluid outlet pipe
of the hydrocyclone is led to an outlet of the return trough.
[0007] Specifically, alower portion of the slag and fluid
kinetic energy attenuation box is connected to an upper
portion of the sediment box integrally, a mud outlet of the
slag and fluid kinetic energy attenuation box corresponds
to a mud inlet of the sediment box, and the grid is hori-
zontally fixed in the slag and fluid kinetic energy attenu-
ation box c or in the sediment box.

[0008] Preferably, to optimize the dividing and screen-
ing effects and guarantee the strength of the grid, the
grid is a steel grid. However, the grid can be selected
and used flexibly according to an actual situation and is
not limited to the steel grid.

[0009] Preferably, the sediment conveying apparatus
is a spiral conveyor.

[0010] Specifically, an upper portion of the spiral con-
veyor is connected to a bottom of the sediment box inte-
grally, asedimentinlet of the spiral conveyor corresponds
to a sediment outlet of the sediment box, and an outlet
end of the spiral conveyor is provided with a gate.
[0011] Compared with the related art, the following ad-
vantages are associated with the device for forcedly sep-
arating slag from fluid from well drilling of the disclosure:
itisunnecessary to arrange the independent mud settling
pond, and the slag and fluid kinetic energy attenuation
box, the sediment box and the sediment conveying ap-
paratus are disposed in a centralized manner, and there-
by, the occupied area of the device for forcedly separating
slag from fluid from well drilling is decreased greatly, and
the device for forcedly separating slag from fluid from
well drilling is compact in structure and convenient to
operate. According to the disclosure, first, kinetic energy
of the drilling slag and fluid sent out from the mud pipe
is attenuated greatly by using the slag and fluid kinetic
energy attenuation box for the convenience of subse-
quent effective operation of sediment, and then the drill-
ing slag and fluid are filtered preliminarily by using the
grid, and thus, sedimentation and deslagging are con-
ducted by using the sediment box and drilling slag is dis-
charged by the sediment conveying apparatus. As far as
operation with higher requirement on the drilling fluid re-
turned to the drilled well is concerned, fine grains of sand
can be further removed by using the hydrocyclone, and
thereby, a better separating effect is achieved. According
to the disclosure, as rock slag sedimentation, deslagging
and desanding steps in drilling operation are accom-
plished in one device, the device for forcedly separating
slag from fluid from well drilling has the advantages of
being compact in structure, small in size, good in sepa-
rating effect, easy to operate and the like, and is partic-
ularly suitable for overwater drilling operation and oper-
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ating occasions with small areas of operation.

FIG. 1is an integral structural schematic diagram of
a device for forcedly separating slag from fluid from
well drilling of the disclosure;

FIG. 2 is a structural schematic diagram of the sed-
iment conveying apparatus in FIG. 1;

FIG. 3 is a structural schematic diagram of the grid
in FIG. 1.

[0012] Detailed description of the disclosure will be
made below in combination with FIGS. 1-3. As shown in
FIG. 1, the disclosure provides a device for forcedly sep-
arating slag from fluid from well drilling, comprising the
slag and fluid kinetic energy attenuation box 1, the sed-
iment box 3 and the sediment conveying apparatus 4
which are disposed from top to bottom and communicate
with each other in sequence.

[0013] The slag and fluid kinetic energy attenuation
box 1 is a hollow box body with one end being opened
and the other end being closed, the closed end of the
slag and fluid kinetic energy attenuation box is used for
blocking the drilling slag and fluid, such that the kinetic
energy of the drilling slag and fluid is attenuated greatly
forthe convenience of subsequent treatment, the opened
end of the slag and fluid kinetic energy attenuation box
is provided with a mud pipe 5, one end of the mud pipe
5 is connected to an outlet pipe (shown at B in FIG. 1) of
the drilling machine of the drilling reverse circulation sys-
tem and the other end of the mud pipe, i.e., the tail end
of the mud pipe is disposed at the opened end of the slag
and fluid kinetic energy attenuation box 1. The position
of the tail end of the mud pipe is kept stable by way of
being fixedly connected to the slag and fluid kinetic en-
ergy attenuation box 1 or in any other proper ways. The
lower portion of the slag and fluid kinetic energy attenu-
ation box 1 is connected to the upper portion of the sed-
iment box 3 integrally, and the mud outlet of the slag and
fluid kinetic energy attenuation box 1 corresponds to a
mud inlet of the sediment box 3. Preferably, the inlet end
of the mud pipe 5 can be abutted to the mud pipe of the
drilling machine via a quick connector 6, such that the
device can be disassembled and assembled quickly un-
der the premise of guaranteeing a sealing requirement.
Further, according to actual conditions, the inlet end of
the mud pipe 5 and the outlet pipe of the drilling machine
can be connected by other common connecting and as-
sembling ways, which fails within the scope of protection
of the disclosure.

[0014] Further, the grid 2 is disposed between the slag
and fluid kinetic energy attenuation box 1, and the drilling
slag and fluid blocked by the slag and fluid kinetic energy
attenuation box 1 returns to the grid below the slag and
fluid kinetic energy attenuation box 1, such that the device
has the functions of further attenuating the kinetic energy
of the drilling slag and fluid, dividing the drilling slag and
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fluid and screening and filtering the bulky drilling slag.
The so-called grid in the disclosure is disposed between
the slag and fluid kinetic energy attenuation box and the
sediment box, which means that the grid can play roles
of screening and filtering the bulky drilling slat between
the slag and fluid kinetic energy attenuation box and the
sediment box. Preferably, the grid 2 is horizontally fixed
in the slag and fluid kinetic energy attenuation box 1 or
the sediment box 3. Certainly, the grid can be also dis-
posed on a junction surface between the slag and fluid
kinetic energy attenuation box and the sediment box un-
der a circumstance of guaranteeing sealing property. In
the embodiment, in order to optimize the dividing and
screening effects, the grid 2 is preferably the steel grid.
As shown in FIG. 3, the steel grid is a specially-made
large particle ore slag screening device which can atten-
uate the fluid kinetic energy of the rock slag mud, such
that fluid flows are divided into many square grids and
are forced to move downwards, and meanwhile, large
rocks can be filtered, such that normal work of the sedi-
ment conveying apparatus 4 is guaranteed. It should be
noted that the arrangement position of the grid 2 can be
adjusted correspondingly according to the actual condi-
tion, and type and material can be also selected flexibly
according to the actual condition but are not limited to
form of the embodiment.

[0015] Further, the disclosure further comprises the re-
turn trough 7 and the hydraulic cyclone desanding appa-
ratus. The return trough 7 communicates with the over-
flow port of the sediment box 3, the drilling slag and fluid
overflowing from the overflow port flow into the return
trough 7, the outlet of the return trough 7 is used for out-
putting the separated drilling fluid to return to the drilled
well, and a box body of the sediment box 3 is connected
to a box body of the return trough 7 integrally.

[0016] As shown in FIG. 1, the hydraulic cyclone de-
sanding apparatus comprises the hydrocyclone 9 and
the immersible gravel pump 8. The immersible gravel
pump 8 is disposed in the return trough 7, and preferably,
the immersible gravel pump 8 is disposed at the overflow
port, close to the sediment box 3, in the return trough 7,
and a base of the immersible gravel pump is fixedly con-
nected with the return trough 7. A mud inlet of the hydro-
cyclone 9 is connected to a mud outlet of the immersible
gravel pump 8 via the fluid inlet pipe 10, and the fluid
outlet pipe 11 of the hydrocyclone 9 is led to the outlet
of the return trough 7. The immersible gravel pump 8
inhales the settled drilling slag and fluid from the bottom
of the return trough 7 and pumps the drilling slag and
fluid into the hydrocyclone 9 for further separating treat-
ment. The hydraulic cyclone desanding apparatus is
used for separating fine grains of sand in the drilling fluid
for returning after settling and screening bulky drilling
slag, such thatthe returned drilling fluid is better in quality.
As far as operation with low requirement on the returned
drilling fluid is concerned, the hydraulic cyclone desand-
ing apparatus can be omitted.

[0017] The working principle of the hydrocyclone 9 is
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as follows: by way of centrifugal settling separation, the
drilling slag and fluid enter into a cylinder portion from
the fluid inlet pipe 10 to form a rotational flow, and the
rotational flow is separated as a result of different densi-
ties or granularities under the action of an inertial centrif-
ugal force. The hydrocyclone 9 can separate and dis-
charge fine sand in the drilling slag and fluid and can
grade, separate and concentrate multiple mud which is
not mutually soluble. The separated drilling slag and fluid
are led to the outlet of the return trough 7 and return to
the drilled well together with the rest of deslagged drilling
slag and fluid. Preferably, the hydrocyclone 9 and the
device for forcedly separating slag from fluid are mounted
integrally. As shown in FIG. 1, the hydrocyclone 9 can
be fixed to an outer side surface of the sediment box 3.
According to the actual condition, the arrangement posi-
tion of the hydrocyclone can be adjusted properly, and
all equivalent substitute modes shall fall within the scope
of the protection of the disclosure.

[0018] Preferably, in the embodiment, the sediment
conveying apparatus 4 is the spiral conveyor. FIG. 2 is
an A-A section view of the sediment conveying apparatus
and detailed description will be made below on the spiral
conveyor in combination with FIG. 2.

[0019] The spiral conveyor primarily comprises a
closed trough 12, a spiral, a driving mechanism and a
gate 15. The upper portion of the spiral conveyor is con-
nected to the bottom of the sediment box 3 integrally,
and the sediment inlet of the spiral conveyor corresponds
to the sediment outlet of the sediment box 3. Specifically,
the upper end of the closed trough 12 is connected to
the bottom of the sediment box 3 integrally. The spiral
primarily comprises a spiral blade 14 and a spiral driving
shaft 13, and the spiral blade 14 is disposed about the
spiral driving shaft 13. The driving device of the spiral
driving shaft primarily comprises a driving motor 17 and
a sealed bearing box 16, and the spiral driving shaft 13
is connected to an output shaft of the driving motor 17
via a universal coupling 19. Preferably, in the embodi-
ment, the driving motor 17 is a low-speed large-torque
hydraulic motor and has the advantages of large driving
torque, overload protection, small volume and the like.
In other embodiments, other types of driving motors can
be also adopted. Preferably, the sealed bearing box 16
is a specified floating seal ring which can prevent settled
high-hardness grinding rock slag from immersing into a
bearing cavity to damage a bearing. In other embodi-
ments, the sealed bearing box can be also in other types
to meet the requirements. The spiral conveyor is a so-
phisticated conveying apparatus, and the driving mech-
anism and other details of the spiral conveyor are no
longer described in detail herein.

[0020] The outletend of the spiral conveyor is provided
with the gate 15 driven by a gate driving apparatus to
open and close. The gate driving apparatus is acommon
driving apparatus in the field and is no longer described
in detail herein. For example, the gate driving apparatus
can be in form of a hydraulic oil cylinder or an electric
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apparatus and the like, which shall fall within the scope
of protection of the disclosure.

[0021] Usually, under an action of a power and control
system matched with the disclosure, the power and con-
trol system controls the hydrocyclone, the immersible
gravel pump and the spiral driving shaft driving apparatus
and the gate driving apparatus of the spiral conveyor to
work respectively when it is needed to desand and
deslag. During discharge, the gate is opened, and at a
downtime, the gate is closed, and therefore, leakage of
the mud is prevented.

[0022] The working principle of the disclosure is as fol-
lows: the drilling slag and fluid (pulp slag and fluid) of the
drilling reverse circulation system lifted to a ground drill-
ing machine via a drill pipe is connected to the mud pipe,
and is sprayed to a closed end of the slag and fluid kinetic
energy attenuation box from the outlet end of the mud
pipe to be blocked, the jet kinetic energy is attenuated
greatly and returns reversely to the steel grid below the
slag and fluid kinetic energy attenuation box to be divided,
the fluid flow velocity is further attenuated, and the drilling
slag and fluid fall into the sediment box below the steel
grid uniformly and naturally after passing through the
steel grid. The drilling slag in the drilling slag and fluid is
settled in the sediment box, the spiral conveyor discharg-
es the drilling slag, and the settled and separated drilling
slag and fluid overflow from the overflow portin the upper
portion of the sediment box and enters into the return
trough. The immersible gravel pump absorbs the drilling
slag and fluid from the bottom of the return trough and
pumps the drilling slag and fluid to the hydrocyclone, the
hydrocyclone separates fine sand in the drilling slag and
fluid, is then led to the outlet of the return trough and
returns to the drilling machine together with the rest of
deslagged drilling fluid. The device provided by the dis-
closure can separate large particle drilling slag from the
drilling fluid, and part of fine particle sand can be also
separated continuously, such that cyclic utilization is
achieved.

[0023] It will be obvious to those skilled in the art that
changes and modifications may be made, and therefore,
the aimin the appended claims is to cover all such chang-
es and modifications.

Claims

1. Adevice for forcedly separating stag from fluid from
well drilling, the device comprising: a slag and fluid
kinetic energy attenuation box, a sediment box, a
sediment conveying apparatus, a mud pipe, a grid,
and a return trough;
wherein:
the slag and fluid kinetic energy attenuation box, the
sediment box and the sediment conveying appara-
tus are disposed from top to bottom and communi-
cate with each other in sequence; the slag and fluid
kinetic energy attenuation box is a hollow box body
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with one end being opened and the other end being
closed; one end of the mud pipe is connected to an
outlet pipe of a drilling machine of a drilling reverse
circulation system and the other end of the mud pipe
is located at an opened end of the slag and fluid 5
kinetic energy attenuation box; the grid is disposed
between the slag and fluid kinetic energy attenuation
box and the sediment box and is used for re-atten-
uating kinetic energy of drilling slag and fluid, dividing
the drilling slag and fluid and screening bulky drilling 70
slag; and the return trough communicates with an
overflow port of the sediment box, and an outlet of
the return trough is used for outputting the separated
drilling fluid to return to a drilled well.

15
The device of claim 1, further comprising a hydraulic
cyclone desanding apparatus; wherein the hydraulic
cyclone desanding apparatus comprises a hydrocy-
clone and a submersible gravel pump; the submers-
ible gravel pump is disposed in the return trough; a 20
mud inlet of the hydrocyclone is connected to a mud
outlet of the submersible gravel pump via a fluid inlet
pipe, and a fluid outlet pipe of the hydrocyclone is
led to an outlet of the return trough.

25
The device of claim 2, wherein a lower portion of the
slag and fluid kinetic energy attenuation box is con-
nected to an upper portion of the sediment box inte-
grally, a mud outlet of the slag and fluid kinetic energy
attenuation box corresponds to a mud inlet of the 30
sediment box, and the grid is horizontally fixed in the
slag and fluid kinetic energy attenuation box ¢ or in
the sediment box.

The device of claim 3, wherein the grid is a steel grid. 35

The device of claim 4, wherein the sediment convey-
ing apparatus is a spiral conveyor.

The device of claim 5, wherein an upper portion of 40
the spiral conveyor is connected to a bottom of the
sediment box integrally, a sedimentinlet of the spiral
conveyor corresponds to a sediment outlet of the
sediment box, and an outlet end of the spiral con-
veyor is provided with a gate. 45

The device of any one of claims 2-6, wherein the
hydrocyclone is fixed to an outer side surface of the
sediment box.
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