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(57) Abstract: A system includes a skip, a first sensor and a conveying section. The skip includes a hollow interior to store solids
therein. The skip further includes an inlet and an outlet. The first sensor is located adjacent the inlet to indicate that the interior is
filled with solids up to a predetermined level. The conveying section is located downstream of the outlet and is in solids communica-
tion with the interior. After the first sensor indicates that the interior is filled with solids up to the predetermined level, the conveying
section conveys solids away from the skip and the skip is emptied. A method of using the aforementioned system is also disclosed.
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INTEGRATED AUTOMATIC TANK CLEANING SKIP

RELATED APPLICATIONS

(0001} This application claims the benefit of US Provisional Application
having Sertal Mo 62/014551 filed June 19, 2014, which 1s incorporated by reference in s

cotirety.

BACKGROUND

[0002] RBotary drilling methods employing a drill bit and drill stems have long
been used to drill wellbores in subterrancan formations. Drilling flaids or muods are comumonly
cirenlated 1 the well during such drilhing to cool and lnbricate the drilling apparatas, hift
cuttings ocut of the wellbore, and counterbalance the subterrancan formation pressure
encountered.  Dridling flinds and muds often countain entraned solids which have beo
purposcfully added, such as: weighting agents, such as barite, hematite, aluminite, and the like;
viscosifying agents including sepolhie clay, and other viscosifving clays; and fuid looss control
agents, ete. as well as very fine solid particles generated by the dritling process. Unlike drill
cuttings, these entrained solids gre difficult to romove by screening. However, upon standing,
the solids often setile out over long pertods of time {t.e. hours to days). Thus, when the used
dritimg fluids or muds are being stored in tasks gwaiting transpont for reoyeling, these
cotrained solids typically settle oul indo the botlom of the tank and form a dense laver of solids,

[0003] Waste resulting from the cleaning of these tanks is stored in a skip for
disposal at a later time. The disposal process often involves moving the skip to a plurality of
places using a crane. For example, the skip is moved from a dock to a ship, from the ship to a
central skip storage point on the rig, from the rig to the tank cleaning station and back to the
central skip storage point. Therefore, cleaning a single tank can involve lifting a crane multiple
times.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] These and other aspects are better understood when the following

detailed description is read with reference to the accompanying drawings, in which:
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[0005] FIG. 1 is a view of an example tank cleaning system known in the art;
[0006] FIG. 2 is a close-up side view of the skip;
[0007] FIG. 3 is a view of an example environment in which the tank cleaning

system may be located;

[0008] FIG. 4 is a view of an first example embodiment of the pressurized
vessel;

[0009] FIG. 5 is a view of a second example embodiment of the pressurized
vessel;

[0010] FIG. 6 is a schematic view of a first example embodiment of a system

for the re-injection of solids; and
[0011] FIG. 7 is a schematic view of a second example embodiment of a
system for the re-injection of solids.

DETAILED DESCRIPTION

[0012] Examples will now be described more fully hereinafter with reference
to the accompanying drawings in which example embodiments are shown. Whenever possible,
the same reference numerals are used throughout the drawings to refer to the same or like parts.
However, aspects may be embodied in many different forms and should not be construed as
limited to the embodiments set forth herein.

[0013] Referring now to FIG. 1, a tank cleaning system 100 is shown that cleans
an interior of a mud tank 6 and recycles fluid used to clean the mud tank 6 as known in the art.
The tank cleaning system 100 may be permanently installed near mud pits on a platform 13 of
a drilling site (e.g., an offshore oil rig 11 in FIG. 4) and may primarily include a water recycling
unit or separator 1, a buffer tank 2, the mud tank 6 and a skip 8 as shown in FIG. 1. The mud
tank 6 may include a hollow interior that stores mud (i.¢., drilling fluid) and may be equipped
with one or more tank cleaning machines (TCM) 4 therein. The mud is used to lubricate and
cool the drill bit as well as to carry the cuttings from the formation to the surface. At the
surface, the mud is processed through shakers and other treatment devices to prepare the mud
for recycling. The mud in the mud tank 6 may be recycled to remove the cuttings but may still
contain entrained solids which have been purposefully added, such as: weighting agents, such

as barite, homatite, alumunite, and the hke: viscosityiog agents including sepolite clay, and
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other viscositying clays; and fluid loss control ggonts, ote. as well as very fine solid particles
generated by the drilling process.

[0014] The TCMs 4 may be positioned inside each mud tank 6 and the positions
of the TCMs 4 may be determined based on a cleaning pattern of the TCMs 4 and a geometric
design of the interior of the mud tank 6. The TCM 4 may provide one or more fluid jets that
clean the internal surfaces of the mud tank 6 by spraying fluid thereon and may be supplied
with fluid through a TCM feed pump 3. The TCM feed pump 3 may send a mixture of
surfactant and water to the TCMs 4. The fluid supplied to the TCM 4 may originate from the
buffer tank 2. The fluid jets of the TCMs 4 clean substantially all surfaces inside the mud tank
6 and the cleaning may follow a programmable pattern. The dirty fluid (i.e., slop) may need
to be removed from the bottom of the mud tank 6 through a slop pump 5 which may transfer
the slop back to the separator 1.

[0015] The separator 1 may include a separator tank with a cone-shaped bottom
and may separate the slop from the mud tank 6 into solids portion and fluids portion. While
inside the separator tank, heavier solids portion of the slop will settle to the bottom of the
separator tank and the fluids portion will overflow from the separator tank to the buffer tank 2
located adjacent the separator tank. The fluids portion may include an oil portion and a water
portion. The water portion may be redirected back to the TCMs 4 to be reused as cleaning
fluid. The oil portion may accumulate on top of the water portion in the buffer tank 2 and may
be regularly drained into the skip 8 by using an oil drain manifold.

[0016] At the bottom of the separator tank, there may be a sediment pump 7
that transfers the solids portion, possibly in the form of sediment slurry, to the nearby skip 8.
The content of the sediment slurry may be predominantly barite, mud, oil and water. At the
end of the tank cleaning operation, the accumulated oil on top of the water inside the buffer
tank 2 may be drained into the skip 8 using an oil drain manifold. Any water that settles out
in the skip 8 may be recovered by a pump 9 and a weir bucket 30 (FIG. 2) and resent to the
separator 1. In case of water-based mud, the water in the buffer tank 2 may be further cleaned
by means of a hydrocyclone 10 with the cleaner water being returned to the buffer tank 2 and

the solids being sent to the skip 8. The clean water in the buffer tank is redirected to the TCM
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feed pump 3 to start the cleaning loop. This continuous closed-loop process may be repeated
until the mud tank 6 is fully clean.

[0017] FIG. 2 shows a skip 20 in accordance with the present disclosure. The
skip 20 may include a feed section that is in operative communication with the rest of the tank
cleaning system 100. In one embodiment, the rest of the tank cleaning system 100 except for
the skip 20 may define the feed section. The feed section may supply solids to a hollow interior
of the skip 20 where the solids can be stored. Moreover, oil may also be supplied to the interior
of the skip 20 as discussed above. The skip 20 may include an inlet 34 and an outlet 36 and
may further include a first sensor 24 and a second sensor 26 that are located adjacent the inlet
34 and the outlet 36 respectively. The skip 20 may also include a controller 38 that
communicates with the first sensor 24 and the second sensor 26 and controls the operations of
the skip 20. The first sensor 24 may indicate whether the solids are filled up to a predetermined
level of the interior near the inlet 34. The second sensor 26 may indicate whether the solids
have been removed from the interior so that the interior is emptied below a given level. The
skip 20 may also include an automatic weir bucket 30 and a built-in diffuser 32.

[0018] The skip 20 may further include a conveying section 22 that is located
downstream of the outlet 36 and is in solids communication with the interior of the skip 20.
The skip 20 may also include a dome valve (see reference numeral 20b) adjacent the outlet 36
that controls the opening and closing of the outlet 36 so that movement of solids from the outlet
36 to the conveying section 22 is controlled. The conveying section 22 may be embodied as
an auger or pneumatic apparatus depending on the mechanism used for conveyance. While
other mechanisms may be contemplated, the conveying section 22 may include a mechanical
apparatus such as an auger or screw pump (not shown) or a pneumatic apparatus such as a
blower (not shown) that is in communication with a compressed gas source. The skip 20 may
further include one or more fluid emitters 28 that are located adjacent the outlet and are directed
toward the solids in the interior. The fluid emitter 28 may emit gas with sufficient force to
break up the solids that have become compacted near the outlet 36 of the interior. For example,
the gas may be air.

[0019] After the first sensor 24 indicates that the interior of the skip 20 is filled
with solids up to the predetermined level, the feed section may stop supply of solids to the skip
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20. Simultaneously or soon thereafter, the conveying section 22 may convey solids away from
the skip 20 thereby causing the level of solids to be lowered. As this process continues, the
skip 20 may be emptied once the level of solids falls below the given level. After the second
sensor 36 indicates that the level of solids as fallen below the given level, the feed section may
start supply of solids until the level of solids is above the predetermined level. This continuous
cycle of filling and emptying the skip may be repeated until the conveying section 20 conveys
or transfers the solids to a downstream disposal section 50.

[0020] FIG. 3 illustrates an environment (e.g., offshore oil rig) in which the
disposal section 50 may be mounted. The disposal section 50 may be used to handle various
types of solids added as agents for the mud or obtained from drilling a borehole.

[0021] Referring to FIG. 4, a first embodiment of the disposal section 58, which
nay be a pressurized vessel 20, 1s shown. As shown in FIG. 4, a pressurized vessel 20 may be
iocated within a support frame 21, Pressurized vessel 20 has a part spherical upper end 440, 2
cylindrical body section 41b, and a lower angled section 42, At the lowermost end of the
angled seotion 42, the vessel is provided with a discharge valve 43 having connected thereto a

pipe 25, A filling pipe 22 extends into cach pressurized vesael 28 via an inlet valve 44 at the

24 s a compressed air line 24 having valves 45

[0022] I a filling operation, prior to loading any solids mto pressurized vessel
28, inlet valve 44 18 closed. A vent valve (oot showo ) may be opened to cqualize the vessel
pressure to antbient atr. The inlet valve 44 is opened, and the solids are fed into the pressurized
vesset 20, The vent valve may be opened to verd displaced atr frorn the vessel. When the
presaurized vessel 201s full, the infet valve 44 and vent valve are closed, sealing the pressurized
vessel, In order to empty 2 vessel that s filed via pipe 22, inlet valve 44 15 closed, valve 43 18
openad, and compressed aly s fed into the vessel 20 via air line 24, The solids are forced out
ot vessel 20 under the pressure of the compressed air and mto pipe 25, Wihule the above
embodiment refers to application of coropressed air into the pressunized vessel, one of ordinary
skill in the art would recognize that it is within the scope of the present disclosure that other

wmert gases, for example, coropressed ntrogen, way be used n place of compressed air. In g
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particular ermbodiment, the comprossed gas applicd to the pressurized vessel may be within g
pressure ranging from about 4 to ¥ bar,

[0023] Drue o the angle of the lower angled section being less than a certain
vahue, the matenal flow out of the vessel 1s of the type known as mass flow and results w all
of the material exiting uniformly cut of the vessel. In the case of mass flow, all of the solids
material o the vessel descend or move in a ontform manner towards the cutlel, as compare
to funnel flow {a central core of material moves, with stagnant materials near the hopper walls),
1t 15 knowan that the hopper angle (1o achicve roass flow ) may vary depending upon the material
being conveyed and/or the vessel material, In various embodiments, the angle (from the
vertical axis) for mass flow to cccur may be less than 40 degree. One of ordinary skall in the
art would recognize that in various embodiments the lower angled section may be conical or
otherwise generally pyramidal in shape or otherwise reducing in nature, ¢.g., a wedge transtiion
or chisel, to promoie wass fow, Ba particular embodiment, the lower angled section bas a
mininnm discharge dimension of af feast about 5 inches {127 mm}. The lower angled section
way have a discharge dimension that 13 sized for the desired How rate of the aystern 50, In
some embodiments, the lower angled section discharge dimension is about 6 wehes (152 mm),
ghout 8 mches (203 mm}, about 10 inches (254 mum), or sbout 12 inches (3060 mm). After
exiting the vessel, the material is typically conveyed in the form of a serui-solid slug along pipe
2s.

[0024] Referring io FIG. 5, a difforend embodiment of the pressurized vessel s
shown, As shown in FiG. 5, prossurized vessel 30 has an upper ond 46, 2 body section 47, and
a lower angled seetion 48, Connected at s upper end 46 18 food hopper 32 with an inlet valve
49 therebatween. At the lowermost eod of the conieal section 45, the veasel 1s provided with
a discharge valve 60.

[0025] In a filling operation, inlet valve 49 is opened, and the solids are fed into
the pressurized vessel 30 through the feed hopper 32, which may optionally be a vibrating feed
hopper.  When the pressurized vessel 30 s full, the wnlet valve 49 s closed, sealing the
pressurized vessel. In order o empty the valve, inlet valve 49 remains ciosed, discharge valve
68 is opened, and coropressed air is fod into the vessel 30 via an air Hine {(not shown)., The

solfids are forced out of vessel 30 under the pressure of the compressed air and into a discharge
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pipe {not shown). Duc to the selected angle of the lower angled section being less than a cortam
value, the material flow out of the vessel is of the type known as mass flow and resulis in all
ot the material exiting uniformly out of the vessel,

[0026] (e of ordivary skill in the art would recognize that in different
cmbodiments, any number of pressurized vessels may be used, which may be connected in
series or with a common matenal filhng pipe and a common malerial discharge pipe. Ina
particular embodiment, solids may be conveyed from the tank cleaning system mto a
pressurized vessel having g feed chute attached thereto, such as that described m FIG. 5, and
then be discharged from the first pressurized vessel and conveved into a second pressurized
vessel, such as that described in FIG. 4.

[0027] Pressurized vessel 20 may be filled with solids by various means, In
one embodiment, filling pipe 22 and thus inlet valve 44, which empty solids o pressurized
vessel 20, may be supphied with solids for processing by vacuum assistance.

[0028] Referring to FIG. 6, a second embodiment of the disposal soction 50
with a slurnitication system 800 and a solids re-imjoction system 801 15 shown,  In thig
embodiment, shurrification systems 860G may be in solids commumication with the treatment
systern SO, which raay correspond to the tank cleaning system discussed above, The recovered
solids 70 from the tank cleaning system enter shurrification process 8080, o slurnfication
process 800, the sohids are processed by a buffer tank 810, The solids are mixed with a fluid in
the buffer tank B10 and tod to a purnp R40 through transfer line 815, wherein the resuliing
sharry s transferred 0 a storage vessel 850, In this embodiment, the slurry cxits the
shurrification systern and 18 mtroduced into solids re-injection systera 801 via a ORI transter
Hue K55, In this embodiment, the slurry may be transferred 1o a classifier 870, In one aspect,

-
;
7

classifier 870 determunes the size range of the slurry based on diarocter (e, particle size) and
dincharges the shurry to solids re-injection system 801 via a transfer line 8BRS,

[0029] In another embodiment, classifier 870 may transfeor the slurry to g high-
pressure wjection pump 890 disposed proximate wellbore via fravsfor hoe BR3 As the slorry
i3 produced by shurification system 800, injection pump 890 may be actuated to pump the

shurry nto g wellbore (not independently showny, Those of ordinary slall in the art will

appreciate that the re-injection process may be subsiantially continuous due o the operating
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conditions of the slurrification system.  In-line shurmification systems may be continuously
supplied solids from a drifling operation, thereby producing a substantially continuous supply
of slurry for g solids re-imgection system. Thus, onee g solids re-njection oyele is inffigted, it
may remain in substantially contimuous operation aniii a drilling operator terminates the
operation.

[0030] In aspocts of this embodivoent, the slurry may enter high-pressure
pumps {not independently shown), low-pressure pumps {not independently showny, or both
types of purmps, o factiitate the transtor of the slurry o a wellbore, 1In one embodiment, the
pumps may be in fluid communication with cach other, so as o control the pressure at which
the slurry 18 injected downhole. However, 1o further countrol the mjection of the shurry,
additional components, such as pressure relief vabves {not independently shown ) may be added
tn-line prior to the disporsal of the shurry in the wellbore, Such pressure relicf valves may belp
control the pressure of the fjection process to erease the safety of the operation and/or to
control the speed of the mjection to further increase the efficicncy of the re-injection. The
sharry 18 then transferred to downhele tubing for injection into the wellbore, Downhole tubing
may inchude flexible lines, existing piping, or other tubing know in the art for the re-injection
of solids o a wellbore,

[0031] In one embodiment, the slurry may be transferved to a temporary storags
vessel 8RO, wherein the slurry may be stored for future use in peninds of overproduction.
Temporary storage vessel may include vessels discussed shove, such as, for exarople, ISG-
vessels or othor storage vessels that operate in accordance with the present disclosure.

[0032] Referring to FIG. 7, a different configaration of a slurnification systern
S04 and a solids re-injection system 9831 is shown. In this embodiment, shurnfication syster
260, mayv be in sohids communication with the treatment systerg 50, which may correspond 1o
the tank cleaning system discussed above, and a solids re-injection systerm 931, As described
ghove, solids are processed by treatment sysiera 50, wherein the recovered solids 70 ender
sturrification process 900, In shurrification process 908, the solids are processed by a bufts
tank 910 and a transfer line 935, The solids are mixed with a fhuid in the buffer tank 910 and
transferved o a pump 940 via transfer hne 935, wheretn the resulting slurry is transforred to g

storage vessel 950, In the embodiment shown in FIG. 9, the slurry exits shurnification system
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260 and 18 mtroduced into solids re-igection system 901 via a ORI iranster hne 956, In one
embodiment, sturrification system 900 may be combined with other shurrification systems
known in the art. For exaraple, the slurry may pass through slurrification systern 900 and move
on 1o a series of additional slurrification devices, such as a coarse tank 937, a fines tank 958,
and a batch holding tank 999, After slurnification, the slurry may be transferred to a high
pressure pump 990, temporary storage 980, and/or classifior 970 via transfer line 964, as
discussed above. Once the slurry enters classificr 970, # may be directed to high pressure
pump 990 via a transter Hoe 983,

[0033] In one embodiment, a sensor {¢.g., 8 densily sensor, a viscometer, and/or
a conductivity sensor) maay be operatively coupled to a valve 1o open or close the valve when
a pre~determined condition of the shary i3 met. For example, in one embodiment, a density
sensor may be coupled to a valve, such that, when the density of the slurry exiting a pump
reaches a pre-detormined value, the valve woves (1.0, opeos or closesy, and redirects the flow
of the shury from a storage vessel to a second storage vessel, @ shurry tank, a skip, or an
wjection pump for injection indo a formation,

[0034] In another embodiment, a conductivity sensor may be coupled to 8
valve, such that, when the density of the slurry exiting a pumyp reaches a pre-deternuned value,
the valve moves and redirects the flow of the shurry from storage a vessel {0 a second storage
vessel, a shurry tank, a skip, or iniection pump for injection into a formation. Those of ordinary
skill 10 the art will appreciate that other apparatus and rethods may be used o redirect the
flow of the slurry once a specificd condition (i.c., density, conduciivity, or VIsCosity) is met,

[0035] In vet another crobodivoent, the flow of solids, fluids, and other contents
of the shurrification systen may be controlled by an operatively connected programmable logic
controtler ("PLC™). The PLC may contain imstructions for controlling the operation of a pamp;
such that a shurry of a specified sohds content may be produced.  Additionally, in certain
gspeocts, the PLO may condain mdependent instructions for controlling the operation of the
pump inlet or outlet. Exaroples of nstructions may inchude time dependent instructions that
control the time the slurry remains in a pump prior to transference through an outlet. In other
aspects, the PLE may control the rate of dry material injocted into a pamp, or the rate of finid

transmittance through, or inte, a transfer line. In still other embodiments, the PLC may control
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the addition of cherntcsl and/or polymer additives as they are optionally injected into a transfor
tine. Those of ordinary skill i the art will appreciate that the PLC may be used to antomate
the addition of dry roaterials, thads, and/or chemicals, and maay further be used to monitor
and/or control operation of the starrification system or pump. Moreover, the PLU may beused
alone or in conjunction with a supervisory control and data acquisition systen: to farther control
the operations of the shurmfication system.  In one ermbodiment, the PLO may be operatively
connected to a rig management systen, and may thus be controlied by a drilling operator either
at another location of the work site, or at a location remote from the work site, such as a drilling
operations headouarters.

[0036] The PLC may also inchude instructions for controlling the mixing of the
fhnd and the solids according o a specified mixing profile. Examples of mixing profiles may
include step-based mixing and/or ramped mixing. Step-based mixing may include controtling
the mixing of solids with the fhuid such that a predetermined quantity of solids are injecied to
a known volume of fluid, mixed, then transforred out of the systeny. Ramped mixing may
welnde providing a stream of solids o a fuid oot a determimed concentration of solids in
reached. Subsequently, the flnid containing the specified concentration of solids may be
wansierred cut of the systero.

[0037] In another embodiment, a density sensor may be integral with a mining
pump, in-line before or after a storage vessel, and/or coupled to a valve anywhere in the
sharrification process priov o the solids re-fujection sysicrn, as discussed above. A wvalve
coupled to the density sensor will allow for recirenlation of the sturry through the shurrification
systern wutd the density of the slurry reaches 4 value determined by reguiremcuts of a gven
operation. In one embodiment, a valve, coupled with a density sensor and tntegral to a mixing
purnp, moves (L., opens or closes) and redivects the flow of the solids back to a butter tank
for further processing through a sherification system. This erabodiment provides a method for
producing a slurry with an covironrnenially accopiable density,

[0038] In ancther embodiment, a conductivity sensor may be coupled o a
valve, integral with @ mixing pump, in-line before or after a storage vessel, and/or coupled to
a valve apywhere in the slumificafion process prior o the solids re-mjection system, as

discussed above. A valve coupled to the condnctivity sensor will allow for recircnlation of the

10
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sharry through the shurrificstion system untll the conductivity of the slurry reaches a value
determined by requirements of 4 given operation.  In one embodiment, a valve, coupled with
g density sensor and integral 1o a roxing pump, moves (Lo, opens or closes) and redirects the
flow of the solids back to a bufter tank for further processing through a shurrification system.
Those of ordinary skill in the art will appreciate that other apparatus and methods may be used
to redirect the flow of the shurry once 2 predetermined concentration of solids in suspension,
density, or conductivity has been met,

[0039] In one cmbodiment, the sherification systermn may be substantially self-
contained on a skid. A skid may be as simple as a metal fixture on which components of the
shurrification system are securably attached, or i other erobodiuents, may include a housing,
substantially enclosing the slurrification system, When the shurrification system 15 disposed
on a skid, a drilling operation that uitlizes g system that may benefit from increased solids
content in a re-tnjection sturey, the shurrification system may be easily transported {0 the work
stte {e.g., a land-based rig, an off-shore rig, or 4 re-injection site}. Those of ordinary skill in
the art will appreciate that while the shurrification system may be disposed on a rig, 1 cortain
embodiments, the slurrification system may inchude disparate components individually
provided to a work site. Thus, non-modular systoms, for example those systems not inclading
a skid, are still within the scope of the present disclosure.

[0040] Solids transfer systems, slurrification systoms, and solids re-injection
systems, as described above, are typically independent sysiers, where the systers may be
tocated on rig pormancntly or may be transferred fo rig from a supply boat when such
operations are desired. However, in crobodivacnts disclosed herein, a system wodule may be
incated on a rig proximate solids storage vessels, and transfer lines may be connected
therehetweon to cnable use of the solids storage vessels with tanks, pumps, grinding pumps,
chemical addition devices, cleaning equipment, water supply tanks, solids dryers, and other
commponents that may be used in other operations performed at o drilling location. Furthermore,
embodiments of the present disclosure may be mtegrated to slurrification systems wherein the
sharry is created in transit between collection points (Le., at a rig or platform) and at an injection

point {i.¢., at a sccond rig, platform, or land-based dalliog operations/ingection site).
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[0041] Advantageously, embodiroents of the present disclosure provide for at
feast one of the following., Disposal of solids obtained from tank cleaning may be expediied
and factiitated by the pnoumatic conveyance of the solids. Thus, cfficiency i transportation
and treatiuent of the sohds way be obtained. The coupling between the tank cleaning systero
and the shurrification systern/solids re-injoction system can allow for disposal of solids offshore
and ehminate the need for transportation of solids for disposal oushore.

[0042] A system includes a skip, a first sensor and a conveying section. The
skip includes a hollow interior to store solids therein. The skip further includes an inlet and an
outlet. The first sensor is located adjacent the inlet to indicate that the interior is filled with
solids up to a predetermined level. The conveying section is located downstream of the outlet
and is in solids communication with the interior. After the first sensor indicates that the interior
is filled with solids up to the predetermined level, the conveying section conveys solids away
from the skip and the skip is emptied.

[0043] A method includes cleaning a tank to remove solids therefrom. The
method further includes filling a skip with solids from the tank, the skip including a hollow
interior. The method further includes sensing whether the interior is filled with solids up to a
first predetermined level. The method further includes stopping the filling. The method further
includes conveying solids away from the skip after the interior is filled with solids up to a first
predetermined level.

[0044] A system including a tank, a tank cleaning machine, a water recycling
unit, a skip and a disposal section. The tank cleaning machine cleans the tank with water and
generates slop therefrom. The water recycling unit separates slop from the tank into water and
solids. The skip includes a hollow interior to store solids therein and is in solids
communication with the water recycling unit and including a conveying section. The
conveying section conveys the solids to the disposal section which disposes of the solids.

[0045] Although the preceding description has been described herein with
reference to particular means, materials, and embodiments, it is not intended to be limited to
the particulars disclosed herein; rather, it extends to all functionally equivalent structures,

methods, and uses, such as are within the scope of the appended claims.
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CLAIMS

What 1s claimed is:

1. A system including:

a skip including a hollow interior to store solids therein, the skip further
including an inlet and an outlet;

a first sensor located adjacent the inlet to indicate that the interior is filled
with the solids up to a predetermined level;

a conveying section located downstream of the outlet and in solids
communication with the interior,
wherein, after the first sensor indicates that the interior is filled with the solids up
to the predetermined level, the conveying section conveys the solids away from the

skip and the skip is emptied.

2. The system of claim 1, further including a feed section to supply the solids to the

interior of the skip.
3. The system of claim 2, wherein the feed section is configured to stop supply of the
solids after the first sensor indicates that the interior is filled with the solids up to

the predetermined level.

4. The system of claim 1, further including a second sensor to indicate that the interior

is empty below a given level.
5. The system of claim 4, wherein the feed section is configured to start supply of the
solids after the second sensor indicates that the interior is emptied below a given

level.

6. The system of claim 1, wherein the conveying section includes an auger.

13
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10.

11.

12.

13.

14.

15.

The system of claim 1, wherein the conveying section includes a blower.

The system of claim 7, wherein the system includes a dome valve adjacent the

outlet.

The system of claim 1, further including a fluid emitter directed toward the solids

in the interior.

The system of claim 9, wherein the fluid emitter includes a plurality of emitters

adjacent the outlet of the skip.

A method including:

cleaning a tank to remove solids therefrom;

filling a skip with the solids from the tank, the skip including a hollow
interior;

sensing whether the interior is filled with the solids up to a first
predetermined level;

stopping the filling; and

conveying the solids away from the skip after the interior is filled with the

solids up to a first predetermined level.

The method of claim 11, further including re-cleaning the tank and re-filling the
skip with the solids from the tank.

The method of claim 11, further including emitting fluid on the solids in the tank.

The method of claim 11, wherein the conveying is conducted pneumatically.

The method of claim 11, wherein the conveying is conducted mechanically.

14
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16.

17.

18.

19.

The method of claim 11, further including separating the solids from slop formed

during the cleaning.

A system including:

a tank;

a tank cleaning machine to clean the tank with water and generate slop
therefrom;

a water recycling unit to separate slop from the tank into water and solids;

a skip with a hollow interior to store the solids therein, the skip in solids
communication with the water recycling unit and including a conveying section;
and

a disposal section to which the conveying section conveys the solids and

which disposes of the solids.

The system of claim 17, wherein the disposal section includes a pressurized vessel.

The system of claim 17, wherein the disposal section includes a slurrification

system and a solids re-injection system.
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