
Feeder channel for mud shaker The invention relates to an improved feeder
channel for distribution of fluid and particles for a well fluid filter
separator. 5 The invention relates to an improved feeder channel for the
distribution of well fluid and particles which is fed into a filter
separator machine used for separation of undesired particles from a well
fluid used in petroleum industry. The separated particles may include
cuttings, rock particles, 10 metal particles, additive particles and
chemicals. The well fluid may be a water-based (WBM) or an oil based (OBM)
drilling fluid if filtering shall be conducted during drilling, or a
so-called completion fluid if one intends to circulate under conditions
other than drilling. 15 Background art Each provider of filter separator
machines (shale shakers) has developed their own design for feeder
channels. The efficiency and practical usefulness of the fluid and particle
distribution on the filter is varied. They do not fully 20 utilize the
potentially available filtration area, movement pattern (vibration) and
transport length for particles on the filters, or the through flow of well
fluids at the same. This potentially incurs reduced quality of the primary
cleaning and hence increased consumption of such filters, well fluid and 25
wear on all equipment in contact with the heterogeneous fluid in connection
with the particle variations.   W02009/111730 concerns a fluid distribution
apparatus configured to receive a drilling material and direct the 30
drilling material onto a separatory surface; and a damper  WO
2011/145945PCT/NO2011/000152 2 coupled to the housing and configured to
distribute a flow of the drilling material onto the separatory surface. 



W003/028907 describes a vibratory separator and a screen assembly. In the
drilling of a borehole in the construction of 5 an oil or gas well, a drill
bit is arranged on the end of a drill string and is rotated to bore the
borehole. A drilling fluid known as "drilling mud" is pumped through the
drill string to the drill bit to lubricate the drill bit. The drilling mud
is also used to carry the cuttings produced by 10 the drill bit and other
solids to the surface through an annulus formed between the drill string
and the borehole. The drilling mud contains expensive synthetic oil-based
lubricants and it is normal therefore to recover and re-use the used
drilling mud, but this requires the solids to be removed from 15 the
drilling mud. US4940535 relates to an apparatus which distributes the flow
of solids to two or more solid separation devices. The apparatus comprises
a plenum, such as a horizontally disposed elongated chamber, that is
positioned above inlet zones of the 20 solid separation devices. The plenum
includes an inlet for communication with a source of the flow of solids and
liquid, such as from a drilling well, and also includes lower outlets
positioned adjacent the solids separation device's inlet zones. Valves are
positioned across these lower outlets for 25 regulating the quantity of
solids and liquid that flow to each solid separation device. A variable
distribution device, such as a movable or tiltable plate, is connected
within the plenum adjacent the solids and liquid inlet for regulating the
proportion of solids directed to each solid separation device. 30 US5593582
describes a shale shaker having two feeds, two screens, two mud outlets and
a removable tray between the screens is disclosed. Each screen receives one
feed and  WO 2011/145945PCT/NO2011/000152 3 



produces one outlet of cuttings and another outlet for separated mud for
either bypass or direct feed to the mud tank or the other screen. The
removable tray or trays facilitate the two screens acting in cascade.
Valves are provided to 5 control the overall flow rate to the shaker and to
the lower level screen. w09608301 describes a vibratory screen filter
apparatus. In the vibratory screen filter apparatus a plurality of
vibratory screening units are provided. Each unit has its own filter 10
screen and vibrating means for vibrating the screen, and receives mixture
to the process from a common inlet reservoir which includes means for
varying the relative rates of supply of mixture to the screens of the
screening units. Sensor means detects the amount of mixture on each screen,
and the output 15 of the sensor means is used by control means which
controls the amount of mixture deposited on each unit, and can selectively
activate or de-activate units to cope with changes in the required rate at
which the apparatus is to process a mixture of drilling mud and cuttings.
20 W002/40186 discloses a shale shaker for separating material, the shale
shaker comprising a basket for supporting a screen assembly, a collection
receptacle, and a vibratory mechanism for vibrating the basket, the basket
comprising two side walls, an end wall and an opening in the bottom of the
basket, 25 the basket having means to support screen assemblies for
substantially covering the opening characterized in that the basket further
comprises separating means in or on any of the walls for separating
material. Preferably, the shale shaker further comprises directing means
for directing separated 30 material therefrom into said collection
receptacle. Brief figure captions  WO 2011/145945PCT/NO2011/000152 4
Background art is illustrated in the figures with references below: 



Figure A.1: Isometric drawings showing an example of a type of feeder
channel to a filter separator machine with horizontal feeding of the fluid,
a so-called "header box" wherein the fluid with particles is fed mainly in
a horizontal direction from a box.   Figure A.2: Isometric drawings showing
an example of a type of 10 feeder channel to a filter separator machine
with a horizontal feed of liquid. Figure B.1: Isometric drawings showing an
example of a type of feeder channel to a filter separator machine with
vertical 15 feeding of liquid, a so-called "feeder box" wherein the liquid
together with particles is fed essentially from above. Figure B.2:
Isometric drawings showing an example of a type of      feeder channel to a
filter separator machine with vertical 20 feeding of fluid. Figure C.1:
Isometric drawing showing an example of a type of feeder channel to a
filter separator machine with a horizontal feeding of fluid and an
installed separation filter. 25 Figure C.2: Isometric drawing showing an
example of a type of feeder channel to a filter separator machine with
vertical feeding of the fluid and an installed separation filter. 30 Figure
D.1: Isometric drawings of side elevation view and view in the plane
showing an example of a type of feeder channel of a filter separator
machine with a horizontal feed of fluid and distribution of the same on a
separation filter.  WO 2011/145945PCT/NO2011/000152 



5 Figure D.2 Isometric drawings inside elevation view and view in the plane
showing an example of a type of a feeder channel to a filter separator
machine with vertical feeding of fluid 5 and distribution of the same on a
separation filter. Figure El - E2 - E3: Isometric drawing showing examples
of flow distribution and coverage ratio of a homogeneous fluid on a
separation filter in a filter separator machine. The feed angle of the
fluid and main direction is indicated by arrows. 10 Two types of feeder
channels are presented together. Table A: Shows examples of coverage ratio
of fluid and particles on filter relative to filter quality (mesh) and
presented for sections 24", 17.5", 12.25", and 8.5" (drilling 15 of the
well). Explanation:  100% coverage ratio (DG) provides continuous loss of
fluid on the top filter. 20  90% DG provides a risk of loss.  75% DG by
even distribution front does not provide loss. Table B: shows the cost per
machine filter per drilled meter of formation of sections 24", 17.5",
12.25", and 8.5". The numerical values are from the Norwegian Petroleum 25
Directorate's website for the Norwegian sector for the period 1999 - 2008
and is based on well specified length. Based on this, the average
consumption and the costs are estimated. This is defined as historical
data. 30 Problems related to the background art 



An essential problem with the feeder channels in the background art is that
they lead fluid and particle flow ahead  WO 2011/145945PCT/NO2011/000152 6
on the filters in the filter separator machines movement and transport
direction - see Figure D1, Fig D2, El - E3. This incurs in a reduced
transport path in distance and time from the landing point on the filter to
the outlet on the end of 5 the same. Common to FB & HB, Another essential
problem is the lack of utilization of available filtration area of the
inner portion of the filter, which is located under and behind the landing
10 point of liquid and particles - see Figure Cl, Fig C2, D1, and D2. This,
in practice, provides reduced receiving capacity for liquid and particles
at the same filter quality. This is common for feeder box and header box
devices. A third 15 essential problem with the functional design of the
feeder channel is that the feeding out section and the degree of cover
distribution of fluid particles reflects how the supply to the feeder
channel is oriented in its direction and angle. 20  A vertical or a
perpendicular flow provides one type of flow distribution on the filter,
see Figure E.1, the arrow indicates the direction of main flow.    An
oblique flow from the left, versus right, provides other 25 flow patterns
for the same filter, see E.2 and E.3. The arrow indicates the direction the
main flow. 



A fourth, substantial problem is related to the HSE (Health and Environment
Safety) by personnel exposed to chemical 30 composition of the drilling
fluid (risk of chemical pneumonia, etc.) through increased handling of the
increasing wear on the primary filter as reduced filter area leads to the
use of coarse top filter (scalping screen). Coarser top filter lets  WO
2011/145945PCT/NO2011/000152 7 through a significant amount of particles
(volume & weight), incurring increased wear on the main filter. Table A
illustrates an approximate coverage on the top deck VS filter quality. 5 A
fifth essential problem is economic related in that a high consumption of
filter screens during the drilling of a well - please see Table B, as well
as the negative consequences this incurs to the operational progress,
maintenance of equipment 10 in the well and fixed or portable equipment on
a rig. This is because the quality of the drilling fluid is influenced by
the primary cleaning (filter separator machine with associated filter)
through the particle content and size distribution (PSD). 15 Brief summary
of the invention A solution to several of the above mentioned problem,
according to the invention is defined in the enclosed claim a feeder
channel with a design that provides a homogeneous flow 20 distribution of
fluid and particles on the (top-) filter, as 



well as a landing point for the fluid with particles that utilizes the
filter area to a large extent, approximately 100% under good conditions. A
first advantage of the invention is that the fluid and particle flow is led
to the beginning of 25 the filter. In this way almost 100% of the filter
area is utilized, which among other factors, increases the duration of the
filter through more evenly distributed wear. Please see Fig 3.1, 3.2,
304.1, 4.2 and 5.1 to 5.3. A second advantage in that the device according
to invention guides the fluid- and particle flow to the beginning of the
WO 2011/145945PCT/NO2011/000152 8 filter (approximately 100% space
utilization) is that the reception capacity of fluid and particles
increases for that particular filter quality. This increase is expected to
be approximately 10 to 40%. 5 A third advantage in that the [device
according to] invention guides the fluid- and particle flow to the
beginning of the filter (approximately 100% space utilization) is that it
enables the use of finer filters for the same liquid flow as a 10 result of
a better coverage ratio. The latter results in an increased particle
separation (volume and weight) on the top filter, which in turn results in
a reduced wear on the primary filter, please see Table 1. 



15 A fourth advantage in that the invention guides the fluid- and particle
flow to the beginning of the filter is that the transport path (distance
and time) increases and thereby enables reduced adherence of the well fluid
to the particles which are separated from the liquid phase. This has a
positive 20 environmental effect due to a reduced consumption of chemicals
on the rig and a reduced need for post treatment (cleansing and disposal of
waste) on land. In addition comes the positive Economic effect this
provides to the owners. 25 A fifth advantage of the device according to the
invention is that the flow distribution on the top filter will be
approximately homogeneous and more independent of the orientation of the
feed fluid's direction and angle. This increases reception capacity or
allows for a finer filter 30 quality in that the flow distribution on the
top filter has a uniform border zone profile towards the end of the filter,
please see Figure 5.1 to 5.2 and 5.3:  WO 2011/145945PCT/NO2011/000152 9 A
sixth advantage of the invention is economically related in reduced
consumption of separator machine filter screens during the drilling of a
well, as well as the positive 5 consequences this causes to the operational
progress, maintenance of equipment in the well and of fixed or portable
equipment on the rig. This is because the quality of the drilling fluid is
influenced by the primary cleaning (filter separator machine, with
associated filter) through the 10 particle content and size distribution
(PSD). Brief figure captions The invention is illustrated in the enclosed
figure drawings, wherein Figure 1.1: Isometric drawings shows an embodiment
of 15 the invention which is a feeder channel for a filter separator
machine with a horizontal feeding of liquid, so-called a "header box"
-embodiment. 



Figure 1.2: Isometric drawings showing an embodiment of the 20 inventions
feeder channel to a filter separator machine with a horizontal feed of
fluid. Figure 2.1: Isometric drawings showing an embodiment of the
invention's feeder channel to a filter separator machine with 25 vertical
feeding of liquid, a so-called "feeder box" - embodiment.   Figure 2.2:
Isometric drawings showing an embodiment of the invention's feeder channel
to a filter separator machine with 30 vertical feeding of fluid.  WO
2011/145945PCT/NO2011/000152 10 Figure 2.3: Isometric drawings showing an
embodiment of the invention's feeder channel to a filter separator machine
with vertical feeding of fluid. 5 Figure 3.1: Isometric drawing showing an
embodiment of the invention's feeder channel to a filter separator machine
with horizontal feeding of fluid and with a separation filter installed. 10
Figure 3.1: Isometric drawing showing an embodiment of the invention's
feeder channel to the filter separator machine with vertical feeding of
fluid and a separation filter installed. 15 



Figure 4.1: Isometric drawings of elevation view and - view in the plane
showing an embodiment of the inventions feeder channel to a filter separate
machine with horizontal feed of fluid and example of flow distribution and
coverage ratio of a 20 homogeneous fluid on a separation filter relative to
the feed angle of the fluid. The arrow indicates exemplary the main
direction. Figure 4.2 Isometric drawings in side elevation view and plan 25
view showing an embodiment of the invention's feeder channel to a filter
separator machine with vertical feeding of fluid and example of flow
distribution and coverage ratio of a homogeneous fluid in a separation
filter relative to the feed angle of fluid. The arrow indicates exemplary
the main 30 direction.  WO 2011/145945PCT/NO2011/000152 11 to a filter
separator machine provided with horizontal and vertical feeding of fluid
and an example of flow distribution and coverage ratio of a homogeneous
fluid on a separation filter relative to the feed angle of the fluid. The
arrow 5 indicates exemplary a main direction and distribution of the same
on a separation filter. Fig 5.2: Isometric plan drawing showing an
embodiment of the invention's feeder channel to a filter separator machine
with 10 horizontal and vertical feeding of fluid and an example of flow
distribution and coverage ratio for a homogeneous fluid in a separation
filter relative to the feed angle of the fluid and increased fluid flow. 15
The latter has little effect on the flow distribution on the rear portion
of the filter because the fluid is formed into a homogeneous flow pattern
in the lower portion of the [apparatus according to the] invention. This
embodiment may thus be designed as a "header box" or a "feeder box" 



20 respectively with horizontal or vertical feeding of fluid to be guided
to the vibrator filter machine. Figure 5.3: Isometric drawing showing the
same as Fig. 5.3, but through the use of finer filters which allow the
liquid to 25 spread further from the feed portion on the separation filter
towards its end portion.   Figure 6.1: Isometric drawing showing an
embodiment of the invention's feeder channel to the filter separator
machine 30 with horizontal feed of fluid.  WO 2011/145945PCT/NO2011/000152
12 Figure 6.2: Isometric drawing showing an embodiment of the invention's
feeder channel to a filter separator machine with horizontal feed of fluid.
5 Figure 6.3: Isometric drawing showing an embodiment of the invention's
feeder channel to a filter separator machine with horizontal feed of fluid.
10 Figure 6.4: Isometric drawing showing an embodiment of the invention's
feeder channel to a filter separator machine with horizontal feed of fluid.
Figure 7.1: Isometric drawing showing an embodiment of the 15 invention's
feeder channel to a filter separator machine with vertical feed of fluid.
Figure 7.2: Isometric drawings showing an embodiment of inventions feeder
channel to a filter separator machine with 20 vertical feed of fluid. 



Figure 7.3: Isometric sectional drawing showing an embodiment of the
inventions feeder channel to a filter separator machine with vertical feed
of fluid. 25 Figure 7.4: Isometric drawing showing an embodiment of the
inventions feeder channel to a filter separator machine with vertical feed
of fluid. 30 Figure 8.1: Isometric drawings showing an embodiment of the
invention's feeder channel to a filter separator machine with vertical feed
of fluid. This has an internal guide fin (5), which the one mentioned above
does not have.  WO 2011/145945PCT/NO2011/000152 13 Figure 8.2: Isometric
drawing showing an embodiment of the invention with internal guide fin (5),
which the one mentioned above does not have. 5 Figure 8.3: Isometric
drawing showing an embodiment of the invention with one of preferably two
internal guide fins (5). Figure 8.4: Isometric drawing showing an
embodiment of the 10 invention with one of preferably two internal guide
fins (5). Table 1 Shows examples of coverage ratio for fluid and particles
on filter relative to filter quality (mesh) and shown for sections 24",
17.5", 12.25", and 8.5" (drilling of 15the well). 



100% coverage ratio (DG) incurs continuous loss of fluid on the top filter.
90% DG provides a risk of intermittent loss. 20  75% of DG by even front
distribution does not incur any loss. Description of preferred embodiment
of the invention The invention relates to a feeder channel (1) which has a
25 purpose of guiding fluid and particle flow to the area of the filter
that provides the best utilization of available filtration area. The feeder
channel (1) is illustrated in Fig. 1-1 and Fig. 8-4, and comprises the
following features: A feeder channel (1) comprising an upper feeder channel
potion 30 (2) and a lower feeder channel portion (3) wherein the inside of
the upper channel portion (2) is arranged with a guiding-and turning plate
(4), which are inclined towards each other relative to the vertical line so
that independent of the  WO 2011/145945PCT/NO2011/000152 14 orientation of
the liquid supply direction and angle, the liquid and the particles will
have a more homogeneous flow when being guided, preferably, but not
necessarily, via an inwardly guide fin (5), to a mouth guide plate (6)
which 5 turns the liquid to an opposite direction of the main transport
direction of the filter, towards the landing point of the same [liquid]
against a distributor plate (7). From that place the liquid is guided out
and down to the beginning of the filter via the lower portion of the of the
feeder 



10 channel (1) - the distributor skirt (9). In order to allow entry for
carrying out inspection, the feeder channel (1) may have an inspection
hatch (8) as illustrated. In the embodiment shown in Fig. 6.4 the fluid 15
flow will arrive from the shaker box arranged at the rear side, which
distributes fluid to the various feeder channels, e.g. in a number of five.
A feeder channel as shown in this figure may have a maximum 20 capacity of
about 1750 liters per minute. The liquid will then run through the gate or
valve shown in the left part of the drawing, and be guided upwards along
the guide and turn plate (4) and simultaneously outwards to both sides
along the inclined surfaces to the sides of the inlet gate. If the fluid 25
flow is relatively low the fluid will be able to adhere over the knee at
the tip of the guide and turn plate (4) and follow along down the
distributor plate (7) and flow down on the distributor skirt (9) and spread
out and flow down onto the separation filter right up at its beginning so
that the entire 30 transport path [is at] the separation filter, which
occurs towards the right side in this drawing.  WO
2011/145945PCT/NO2011/000152 15 In the same embodiment of the invention, if
the fluid flow is large, the liquid will flow more vigorously over the
guide and -turn plate (4) and release it at the knee and no longer
necessarily follow along the distributor plate (7), but end up 5 over at
the side of the mouth guide plate (6) and thereby guided back towards the
distributor plate (7), down along the distributor skirt (9) and out onto
the separation filter on the same desired portion completely in its
beginning relative to the transport path. 



10 If we look at Fig. 7.3, the same conditions are valid: At low liquid
flow, the liquid may pass relatively unimpeded down towards the lower guide
and turn plate (4), which here is inclined downwards from its upstream
side, and the fluid may 15 follow along around the knee on the guide and
turn plate (4), and ends up near or along the distributor plate (7) and run
down on the distributor skirt (9) near the beginning of the separation
filter, of which the main transport direction in this perspective is
towards the left from the distributor 20skirt (9). In this embodiment the
guide and turn plate (4), in the case where the fluid flow becomes larger,
guides the fluid flow over to the side of the opposite below [itself] which
is the 25 mouth guide plate (6), which will turn the flow opposite relative
to main transport direction of the separation filter and lead the fluid
flow towards the distributor plate (7) which in turn releases the fluid
down along distributor skirt (9) and one achieves the same result: the
fluid utilizes the 30 entire beginning of the separation filter. A
distributor skirt (9) prevents splash and dash of fluid back towards the
end wall on the shale shaker. The feeder channel  WO
2011/145945PCT/NO2011/000152 16 (1) according to the invention leads to an
increase in capacity for each shale shaker at the same operating conditions
which includes screen-cloth configuration, or enables the use of finer
filters for the same operating 



5 conditions. The latter mentioned above leads in turn to a reduced
consumption of main screen cloth and hence improved filtering.  WO
2011/145945PCT/NO2011/000152 17 Claims 1.A feeder channel (1) for a
particle-containing fluid flow to an inlet portion at a first end of a
separation filter, said separation filter extending in a main transport
direction towards an end portion of said separation filter, CharacterIzed
by  an upper feeder channel portion (2) for feeding in said fluid flow,  at
least one lower guide- and turn plate (4) arranged to deflect said fluid
flow in a direction of said main transport direction of said separation
filter,  a lower feeder channel portion (3) comprising a mouth guide plate
(6) arranged to turn said fluid flow mainly in an opposite direction of
said main transport direction of said separation filter, and arranged to
guide said fluid flow towards  a distributor plate (7) provided with a
lower distributor skirt (9) extending transversely at a feeding in portion
near said first end of said separation filter.  2. The feeder channel (1)
according to claim 1, wherein said upper inflow channel portion (2) and
said lower channel inflow portion (3) having a shape of a mainly arched
cross-section profile in the horizontal [vertical] plane.  3. The feeder
channel (1) according to claim 2, wherein said 



upper inflow channel portion (2) and said lower inflow channel portion (3)
having a shape in said vertical plane of a frustoconical and or a straight
channel.  4. The feeder channel (1) according to claim 1, wherein said
upper inflow channel portion (2) comprises that said guide-  WO
2011/145945PCT/NO2011/000152 18 and turn plate (4) is angled and has a
direction between the horizontal and the vertical plane in said direction
of flow.  5. The feeder channel (1) according to claim 4, wherein said
guide- and turn plate (4) has a plane and or an arched concave and or
convex profile.  6. The feeder channel (1) according to claim 1, wherein
said upper inflow channel portion (2) and said lower inflow channel portion
(3) comprise an inwardly extending guide fin (5).  7. The feeder channel
(1) according to claim 1, wherein a shape of said mouth guide plate (6) is
made up of at least one arched and or plane profile.  8. The feeder channel
(1) according to claim 7, wherein said mouth guide plate (6) directs said
fluid flow in an opposite direction of said movement of said filter
separator machine, i.e. opposite a direction of a transport path of
particles on said mud shaker.  9. The feeder channel (1) according to claim
1, wherein said shape of said distributor plate (7) is made up of at least
one arched and or plane profile.  10. The feeder channel (1) according to
claim 9, wherein said 



distributor plate (7) is built from a material of steel, carbide, ceramic,
or a composite of these.  11. The feeder channel (1) according to claim 1,
wherein said distributor skirt (9) is arranged for preventing splashing
against said rear portion of said filter separator machine and additionally
to compensate for a temporary and increased  WO
2011/145945PCT/NO2011/000152 19 movement of said filter separator machine
during start-up and stop. 


