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(54) Title: SHAKER PIT HAVING REDUCED SIZE AND/OR WEIGHT

(57) Abstract: This disclosure is generally drawn to systems, devices, apparatus, and/or methods related to reduced size and/or
weight shaker pit systems that separate solids, contaminants, and/or undesirable objects from drilling fluid, in some examples, a first
pit of a shaker pit may receive drilling fluid for filtering solids. The first pit may include retention wall(s) to decrease the flow speed
of the drilling fluid, thus enhancing settling capacity. The drilling fluid may flow from the first pit to a second pit via valve(s). The
drilling fluid may also flow from the second pit to a third pit via valve(s). Pipe(s) may be positioned adjacent to the pits and may be
configured to channel at least some of the drilling fluid out of the shaker pit.
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Title: SHAKER PIT HAVING REDUCED SIZE AND/OR WEIGHT

BACKGROUND

[0001] The present disclosure contempiates that oil drilling operations typically
include shaker pits {or shaker tanks) to separaie contaminants and/or undesirable
objects from drilling fluid {or mud).

[0002] The present disclosure further conlemplates that size and weight
restrictions are present in cerfain oil drilling environments. For example, offshore
cantilevered drilling rigs may benefit from more compact and/or lighter diilling
equipment. In cerlain types of cantlilevered jack up drilling rigs, the need for saving
weight and/or space is desirable because the shaker house is typically mounted
within the cantilevered arm, which moves out away from the center of gravity of the
rig, when in drilling mode. In some cantilevered rigs, a weight reduction in the
cantileverad arm translates to almost friple the reduction of reguired weight on the
main deck due 1o known physics principles.

[6003] Therefore, size and/or weight reduction of shaker pits in certain oil

drilling environments may be desirable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The foregoing and other features of the present disclosure will become
more fully apparent from the following description, taken in conjunciion with the
accompanying drawings. Understanding that these drawings depict only several
embodiments in accordance with the disclosure and are, therefore, not 0 be
considerad lmiting of iis scope, the disclosure will be described with additional
specificity and detail through use of the accompanying drawings.
[0005] in the drawings:

FiG. 1 depicts a top perspective view of an example shaker pit;

FiG. 2 depicts a bottom perspeciive view of the example shaker pit of FIG. 1;

FiG. 3 depicts a detailed view of the underside of another example shaker pit;

FiG. 4 depicis a detailed view of the fopside of another example shaker pit;

and

FIGS. 5-15 depict various views of the example shaker pit of FIG. 1;



WO 2014/055904 PCT/US2013/063517

all arranged in accordance with &t least some embodiments of the present

disclosurs.

DETAILED DESCRIPTION
(008086} In the foliowing detailled description, reference is made o the
accompanying drawings, which form a part hereof. In the drawings, similar symbols
typically identify similar components, unless context dictates otherwise. The
Hlustrative embodiments described herein are nol meant to be limiting. Other
embodiments may be ulilized, and other changes may be made, without departing
from the spirit or scope of the subject matlter presented here. It will be readily
undersiood that the aspects of the present disclosure, as gensrally described herein,
and illusirated in the Figures, may be arranged, substifuted, combined, and designed
in a wide variety of different configurations, all of which are explicitly contemplated
and make part of this disclosure.
(00077 This disclosure is drawn to systems, devices, apparalus, andior
methods related to shaker pit systems for drilling environments. Specifically, the
disclosed systems, devices, apparatus, and/or methods relats to reduced size and/or
weight shaker pit systems that separate solids, contaminanis, and/or undesirable
objects from driliing fluid.
(6008} FIG. 1 depicls a top perspective view of an example shaker pit 100,
FiGs. 2 depicts a bottom perspective view of example shaker pit 100. Shaker pit 100
may include three pits 126, 140, 160. The first pit 120 may be separated from the
second pit 140 via divider wall 122, Similarly, the second pit 140 may be separated
from the third pit 180 via divider wall 142,
[0009] The first pit 120 may receive drilling fluid for filtering. Drilling fluid may
be transferred to the first pit 120 in any manner. The first pit 120 may be configured
o separate solids {e.g., sand} and/or similar objects from the drilling fluid. The first
pit 120 may include refention wali{s} 126, 128 to decrease the flow speed of the
drilling fluid {e.g., reduce the speed in which the fluid exits the first pit 120), thus
enhancing setlling capacity. In some examples, the longer the drilling fluid spends in
the first pit 120, the higher the probability that solids setile at the bollom of the first
pit 120 {and thus separates from the drilling fluid).
[6010] in the example of FIG. 1, the first pit 120 includes two retention walls

126, 128. The retention walls 126, 128 may be the same height or have different
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heights. The example in FiG. 1 depicts refention wall 128 having a greater height
than retention wall 126. The relention walls 126, 128 may be situated within the first
pit 120 such that drilling fluid may flow over the retention wall {(as depicted by
retention wall 126 in FIG. 1) and/or under the retention wall (as depicted by retention
wall 128 in FIG. 1), In this manner, the flow of the drilling fluid may be siowed, thus
enhancing seltiing capacily.

00111 Drilling fluid may flow from the first pit 120 to the second pit 140 via
valve(s) 124 {s.g., knife gate valves andior other similar valves). In FIG. 1, the
valve(s) 124 are inverted, but, in some examples, the valve{s) 124 may not be
inverted. The valve(s) 124 may allow, restrict (partially or completely} the drilling
fluid 1o enter the second pit 140, Valve(s) 124 may be operated manually andfor
automatically via a controliing device. in some exampies, the valve(s) 124 may allow
only a portion of the drilling fluid to enter the second pit 140, In this manner, the
dirgction, rate, and/or speed of the flow may be controlled. For example, restricting
flow from the firsi pit 120 fo the second pit 140 may create a greater refention time in
the first pit 120, thus potentially enhancing settling capagcity in the first pit 120.

(0012} Similarly, the driliing fluid may flow from the second pit 140 {o the third
pit 1680 via valve(s) 144 (e.q., knife gate valves andfor other similar vaives). In FIG.
1, the valve(s} 144 are inverted, bul, in some examples, the valve(s} 144 may not be
inverted. The valve(s) 144 may allow, restrict {partially or completely} the drilling
fluid to enter the third pit 1680, Valve(s) 144 may be operaled manually and/or
automatically via a controliing device. in some exampies, the valve({s} 144 may allow
orly a portion of the drilling fiuid {o enter the third pit 180. In this manner, the
direction, rate, and/or speed of the flow may be confrolled. For example, restricting
flow from the second pit 140 to the third pit 160 may create a greater retention time
in the second pit 140, thus potentially enhancing setlling capacity in the second pit
140.

[0013] A pipe system 180 may be positioned adjacent o the pits 120, 144,
160 and may be configured {o channel at least some of the drilling fluid out of the
shaker pit 100. In some examples, the pipe system 180 may be undernsath or
below the pils 120, 140, 160 such that gravity assisis the drilling fluid into the pipe
system 180. The pipe system may include a pipe 182 that runs along the entirety (or

substantially the entirety) of the pits 120, 146, 160.

(o
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(0014} The pipe system 180 may include an overflow pipe 184 {which may be
in fluid communication with the pipe 182). The overflow pipe 184 may allow the
drilling fluid o exit the third pit 460. In some examples, the overflow pipe 184 may
be substantially vertical {as opposed to the horizontal configuration of the pipeg 182).
When the drilling fluid level in the third pit 160 exceeds the height of the inlet or
mouth of the overflow pipe 184, the drilling fluid may enter the overflow pipe 184,
With the assistance of gravity, the drilling fluid flows down the overfiow pipe 184 and
into the pipe 182. The pipe 182 then channels the drilling fluid out of and away from
the shaker pit 100. In some examples, the overflow pipe 184 may be in fluid
communication with and/or coupled to the pipe 182,

[6015] FIG. 3 depicts a detalled view of the underside of an example shaker
pit 300. The shaker pit 300 may include a pipe 320 in fluid communication with first,
second, and/or third pits of shaker pit 300. The pipe 320 may temporarily be
effectively separated info muitiple sections via operation of valve{s) 330, 332, 334
{e.q., knife gate valves and/or similar valve(s)). In some examples, the shaker pit
300 may include suction poini{s) 340 for cenirifugals, and PDPs may be present for
secondary cleaning equipment and/or transfer. The pipe 320 may allow driliing fluid
to exit at outiet 360. The outllet 360 may be conirolled via valve(s) 362 {s.g., knife
gate valves and/or similar valves).

[60186] In some examples, the pipe 320 may incdlude a bypass pipe 370 1o
allow the drilling fluid to bypass the third pit {if desired). Valve(s) 372 (e.g., knife
gate valves andior similar valves) may open or close 1o allow drilling fluid to bypass
the second pit. Similarly, the pipe 320 may include a cleaning pipe 380, which may
be useful in the cleaning and/or washing the third pit. Valve(s) 382 (&.g., knife gate
valves and/or similar valves) may open or close o use the dleaning pipe 380,
Cleaning fluid {e.g., water, chemicals} may be injected to and/or transferred to the
shaker pit 300 via the cleaning pipe 380,

[0017] FIG. 4 depicts a detailed view of the topside of an example shaker pit
400. The shaker pit 400 may include a pipe 480 that extends at Igast a portion of the
length of and at least partially through the first pit 420, the second pit 440, and the
third pit 480. The third pil 4680 may include an overflow pipe 480 that allows drilling
fluid 1o exit the third pit 480 when the drilling fluid level exceads the height of the inlet
or mouth of the overflow pipe 480. The overflow pipe 480 may be in fluid
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communication with andi/or coupled to the pipe 48C. Cleaning pipe 492 may be
useful in the cleaning and/or washing of third pit 460.

[0018] In some examples, the pipe 480 may be open topped in the first pit 420
and the second pit 440. In some examples, the pipe 480 may be closed fopped in
the third pit 480 such that the only fluid exil is via the overfiow pipe 480,

[6019] FIGS. 5-15 depict various views of the example shaker pit of FIG. 1.
For example, FIGS. 5-8 depict top views of the example shaker pit of FIG. 1. FIG. 8
depicts a bottom view of the example shaker pit of FiG. 1. FIGS. 7-11 depict end
views of the example shaker pit of FIG. 1. FIGS. 12-15 depict side views of the
example shaker pit of FIG. 1.

[6020] In some examples, methods of moving fluid may be provided. A
shaker pit may receive a fluid (e.g., drilling fluid) in its first pit. The fluid may include
iquid{s} and/or solid{s}). The fluid may be parlially restricted from flowing from the
first pit to a second pit. The fluid may also be partially restricted from flowing from
the second pit fo a third pit. Al least some of the liguid may be channeled and/or
directed inlo a pipe that extends at least partially inlo the shaker pil.

{00211 In some examples, the fluid may be slowed by one or more retention
walls. The retention walls may slow the fluid such that at least some of the solids
settle near the botiom of the shaker pit.  In this manner, solids may be separated
and/or removed from the fluid.

(00221 The flow of fluid through the shaker pit may be controlled via operation
of valves in the shaker pit. For example, valves that separate the first pit from the
second pit may be conirolied o restrict and/or allow fluid o flow between these two
pits. Similarly, in some examples, valves that separate the second pit from the third
pit may be controlled to restrict and/or allow Tluid to flow between the two pils.

[6023] In some examples, fluid may be channeled into the pipe from the
second pit, while, in some examples, fluid may be channeled info the pipe from the
third pit. In some examples, fluid may enler pipe from both the second pit and the
third pitf.

[00624] in some examples, a cleaning fluid may be injected into the shaker pit
{e.q., into the second pif) via a cleaning pipe to clean and/or wash the shaker pit.
[6025] In some examples, drilling fluid in the third pit may be at a level that is

higher than an inlet of an overflow pipe (that vertically exiends from the pipe). In this

j%)]
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manner, fluid may drain and/or be channeled with the assistance of gravity 1o the
pipe. In other words, the fluid may exit the shaker pit via the overflow pipe.

[0028] While various aspecis and embodiments have been disclosed herein,
other aspects and embodiments will be apparent io those skilled in the art. The
various aspecls and embodiments disclosed herein are for purposes of illusiration

and are not intended (o be limiting.
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What is claimed is:
1. An apparalus, comprising:

a shaker pit comprising a first pit, a second pit, and a third pit, the shaker pit
adapled o recsive fluid, and

a pipe in fluid communication with and extending horizontally through at least
a portion of the first, pit, the second pil, and the third pit, the pipe adapted o channel

at least a portion of the fiuid out of the shaker pit.

2. The apparatus of claim 1, whersin the first pil includes one or more retention
walls, sach respective retention wall adapted o decreass a flow of the fluid in the

first pit.

3. The apparatus of claim 1,
wherein the Tirst pit and the sscond pit are divided by a first divider wall, and

wherein the second pit and the third pit are divided by a second divider wall.

4. The apparatus of ¢laim 3, whersin the first divider wall includes one or more
valves, each valve adapted to selectively restrict the fluid from flowing from the first

pit to the second pit.

5. The apparaius of claim 3, wherein the second divider wall includes one or
more valves, each valve adapted to selectively resirict the fluid from flowing from the

second pit o the third pil.

8. The apparatus of claim 1, wherein the pipe includes a bypass pipe that opens
into the second pit, the bypass pipe adapled to channel at least a portion of the fluid

out of the shaker pit,

7. The apparatus of claim 1, further comprising:
an overflow pipe coupled to the pipe, the overfiow pipe extending vertically
into the third pit, the overflow pipe adapled o channel at least a portion of the fluid

out of the shaker pil.

8. The apparatus of claim 1, further comprising:

2
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a cleaning pipe coupled {0 the shaker pit, the cleaning pipe adapted {o

channel a cleaning fluid info the shaker pil.

8. The apparatus of claim 1, wherein the pipe includes one or mors valves, each

valve adapled {0 salectively restrict the fluid from flowing through the pipe.

10.  The apparatus of claim 1, wherein the fluid comprises a mixiure of at least a

liguid and a plurality of solids.

1. A method, comprising:

receiving a fluid in a first pit of a shaker pit, the fluid including at least a liguid
and a plurality of solids:

at least partially restricting a flow of the fluid from the first pit {0 a second pit of
the shaker pit;

at least partially restricting the flow of the fluid from the second pit fo a third pit
of the shaker pit; and

channgling at least a portion of the liquid into a pipe that extends at least

partiaily info the shaker pit.

12.  The method of claim 1, further comprising:

slowing the flow of the fluid in the first pit via one or more retention walls,

13. The method of claim 11, wherein at least partially restricling the flow of the
fluid from the first pit to the second pit includes controlling one or more valves

separating the first pit and the sscond pit.

14, The method of claim 11, wherein al least a portion of the plurality of solids

seftles in the first pit and does not flow with the fluid to the second pit.

15, The method of claim 11, wherein at leasi partially restricting the flow of the
fluid from the second pit to the third pit includes controliing one or more valves

separating the second pit and the third pit.
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16,  The method of claim 11, wherein at least a portion of the plurality of solids

setiles in the second pit and does not flow with the fluid to the third pit.

17.  The method of claim 11, wherein channeling at least a portion of the fluid into

the pipe includes channeling at least a portion of the fluid from the second pitinlo the

pipe.

18.  The method of claim 11, wherein channeling at least a portion of the fluid info

the pipe includes channeling at least a portion of the fluid from the third pit into the

pipe.

189,  The method of claim 11, further comprising:
injecting, via a cleaning pipe that extends into the second pit., the shaker pit

with a cleaning fluid.

20. The method of claim 11,

whersin the pipe is in fluid communication with an overfiow pipe that extends
vertically into the third pit; and

wherein channeling at least a portion of the fluld info the pipe cccurs when the

fluid in the third pit is higher than an inlet of the overflow pipe.
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