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[ DESCRIPTION] [Invention Title] AN APPARATUS FOR
PREVENTI ON OF MJUD HARDENI NG | N DRAI N HOLDI NG TANK

wO Teeksdsenl Fi el d] The present invention rel at BGI/K&2@8/006713
apparatus for treating drain, nore specifically to an
apparatus for preventing nud from being hardened in a
drain holding tank, in an apparatus that treats drain
generated during the marine drilling of petrol eum or
gas. [Background Art] j earned fromthe
today's sudden rise oy§%§ %ﬁ#?gg, the limted earth
resources have becone gradual |y exhausted because of

[Iiveetisrapitid] gl obal industrialization and devel opnent of
i ndustries. Accordingly, it becones very inportant to

i n AN PR kAR BR RN ONRBL B A RB BRIV g

technol ogies, the marginal fields and deep-sea oil

fields, which usef brAIR IROpNEINGCEANK unfeasi bl e, have
been increasingly devel oped. Wen the oil is drilled

by an oil drill ship, various kinds of drain having
oi | conmpounds and nud are generated. |If the drain
havi ng these oils and nud weredi scharged wi thout a

[TQH{L&éﬁﬁihon process, this would cause serious marine
po NGt T on.

The present invention relates to an apparatus for treating drain, more
specifically to an apparatus for preventing mud from being hardened in a drain holding

tank, in an apparatus that treats drain generated during the marine drilling of petroleum

or gas.

[Background Art]

As easily learned from the today’s sudden rise of oil prices, the limited earth
resources have become gradually exhausted because of the rapid global industrialization
and development of industries. Accordingly, it becomes very important to stably
produce and supply the resources. Moreover, with the recent development of undersea
oil drilling technologies, the marginal fields and deep-sea oil fields, which used to be
economically unfeasible, have been increasingly developed.

When the oil is drilled by an oil drill ship, various kinds of drain having oil

compounds and mud are genecrated. If the drain having these oils and mud were
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Accordingly, the drain generated in the ship should be

purified to satisfy predeterm ned environnental
wer@agssts. Thus, oil drill ships are equi ppedP@i/KR2@8/006713

apparatus for treating the drain. The conventi onal

drain treating apparatus gathers drain in a drain

hol ding tank fromthe nud areas or the drilling deck

of the ship. The drain has conpounds of various oil

discﬁQfﬁE&’ R&fHodt %%HWQUOHTPI%C%S His Wduff 84._€ sleﬁ‘odshxﬁalqﬁ@béi‘llutlon

olding tank for a o time before beilng

treated. However, |f the nmud conponents included in
Accohtingly athn divé generated ihethe dhiprshobld bermicifict ¢ etitisy pradétermined

after an extended period of tine, this makes it

difficult t sfer.th ain. Accordi.ngly, if th
enviyiafil il Dol SR VR el R Mt ol prpeftus for

snoot hly, the general drilling processes would becone
trealBg theiddgihf icient. FIG 1 is a brief diagramof a

conventional drain treating apparatus of an oil drill
ship,. Drain 7 is gathered and stored in. a, dr

hol &h@&ﬂww&alfdéamérewg appagatug gathers dyin @ 3 aé?rah@ﬂwgfank

is stored in the drain holding tank 1 for a period of

frorh ﬂfé%g& gl%aé &te@é ‘agni’l\@ta‘% k of {h%hisg :rgg g%iiﬂ Pés‘sodgﬁﬁ{%ﬁﬂ&ssof various

inclu rarn are se
di scharged to an outside 15 through an oil-water

oil grepEmantsrand  mah TEOMEaih s atededaindths clan dreldmgrtank 3or dpdriod of
included in the drain 7, which has been stored for a

tim® E)gt é)f%glgt kfg%%(}, blﬁ%\ff%ver,o{;}a {hﬁ oﬁﬂgnh ( gr?c Gded H the drain

become hardened in the drain holding tank after an extended period of time, this makes
it difficult to transfer the drain. Accordingly, if the hardened mud were not removed to
transfer the drain smoothly, the general drilling processes would become very
inefficient.

FIG. 1 is a brief diagram of a conventional drain treating apparatus of an oil
drill ship. Drain 7 is gathered and stored in a drain holding tank 1 for a period of time.
While the drain 7 is stored in the drain holding tank 1 for a period of time, the treated
water, from which oil components included in the drain 7 are separated, is only
discharged to an outside 15 through an oil-water separator 9, an ODME 11 and a
discharge pump 13. Mud included in the drain 7, which has been stored for a period of
time, becomes hardened. The hardened mud obstructs the transfer of the drain 7 by a

mud transfer pump 3 from the drain holding tank 1 to a waste mud tank 5. This makes it

2



mud transfer punp 3 fromthe drain holding tank 1 to a

waste nmud tank 5. This nmakes itdifficult to snoothly
worensgsizthe drain 7 in the drain hol di ng tankC1/KR2008/006713

Accordingly, the overall efficiency of the drain

treating apparatus is decreased. As such, in the

conventional drain treating apparatus having no

addi ti onal apparatus for preventing the nud settled on

a1 SO, 8 e KRR o

t he hardened nud or suffered other corresponding

overllaifficiomcydifithd@ratnhecating bppargus {sldesebgdur e] [ Techni cal
Probl em] The present invention, which is contrived to

sol ve the aforenentiaone roblens of a drajn.treati ‘
appﬁ%ﬁ@; 1 ¢ ica%\gengﬂnaingfglpatrgglngoqppﬁgag}ﬁehqwm% np hf’éfg‘%lonal
mud from bei ng hardened in a drain hol ding tank,

appRARE FbAhrkVerPifg emBALLAB 8 R tdhRbMnb alth RGNk 1 Bom
the drain treating apparatus. [Technical Solution] In

accordance with an enbodi nent of the present
5  beingnbaxdtiadn, thanrlrap pagating swisooftpr enterrtptagd byuthef handeissi myd or
hardened in a drain holding tank, including a drain
ol.di,ng tank onfigured.to t her. drain being

suifgBHENEP et on SR Pl phBedBMingl &' Mo Conpound ng
punp, configured to circulate a fluid material by
spouting the fluid material at a pressure that is
greater than or equal to a predeterm ned value to an

[ ar?a of.the drain holding tank in which nud is stored,
Diselospesdr o prevent the nud included in

[ Technical Problem]
10 The present invention, which is contrived to solve the aforementioned

problems of a drain treating apparatus, provides an apparatus for preventing the mud
from being hardened in a drain holding tank, especially on the bottom of the drain

holding tank, in the drain treating apparatus.

15 [Technical Solution]

In accordance with an embodiment of the present invention, an apparatus for
preventing mud from being hardened in a drain holding tank, including a drain holding
tank, configured to gather drain being generated in a drilling process; a mud
re-compounding pump, configured to circulate a fluid material by spouting the fluid

20  material at a pressure that is greater than or equal to a predetermined value to an area of
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the drain from being hardened in the drain hol ding
tank; a transfer punp, configured to transfer the nud;

warwoms4rast e nmud tank, configured to gather theCTE#&2008/006713
The apparatus can further include an outlet tube,
bei ng connected to one end of the nud re-conpoundi ng
punp and allowi ng the drain gathered in the drain
hol ding tank to flow out; and a supply tube, being

e SAIRIE i FNEEAASIL AL 1 1AW pfSeTEAHh Oied in
drain holding tank. A plurality of nozzles can be

the dremniza datingchardened iphieydraioheldimg tank; atramsferpoingi, wgnfigumed to
such t hat the quid material is spouted with a high

0 tu ime, the

e RE A B T G R bl ef et M ci'ng ¢ ank
at a position that is higher than a position at which
t he TadpPparatti b fustheoimorRat ed otetitlitee, BEiaj Rof@ettdng one end of
tank. The fluid material can be the drain itself and
the apparatus can further include a hol ding tank,

the pardg-coBwRBRdiag PEBPoHE dlnyiag thadraw, aath@ff«é dﬂﬁlam At golding
punp and holding the fluid material being spouted to

tank! H)eﬂg&/aé)ﬁ}; Ry di Q%Bbaﬂl%e, BE8 e BdnEfsl upEEn Gnd lémhe mud
can be a conpres . The apparatus can further 1nclude
an oil-water separator, being connected to the drain

re-chmpalinding pumkp amalbepag thieidngn ¢é be $upphied tocthe drhimbelding tank.
fromwhich the oil has been renoved.

A plurality of nozzles can be connected to the supply tube in the drain holding
tank such that the fluid material is spouted with a high pressure from the supply tube.

At this time, the outlet tube can be connected to the drain holding tank at a
position that is higher than a position at which the supply tube is connected to the drain
holding tank.

The fluid material can be the drain itself, and the apparatus can further include
a holding taﬁk, being connected to one end of the mud re-compounding pump and
holding the fluid material being spouted to the drain holding tank. The mud
re-compounding pump can be a compressor.

The apparatus can further include an oil-water separator, being connected to
the drain holding tank and separating oil from treated water, from which the oil has
been removed.

The apparatus can further include oil discharge monitoring equipment,

4



The apparatus can further include oil discharge

nmoni toring equi pnent, configured to nonitor whether the
wo c@aneginat er satisfies an environnmental stanPEr/ER2008806713

apparatus can further include a discharge punp,

configured to discharge the treated water separated

fromthe drain by the oil-water separator to an

out si de. [Advant ageous Effects] In accordance with an

. ot . fan ;

confEA RO AR R a1 Rk

hol ding tank can allow a fluid having a pressure that

i s dfueabpiratusrcay fedlicerin¢dlhdmna aighage pemp, nedignaddie discharge

be circulated at a position where the nud of the drain

e S B GRSy ol T GO0

mud from being hardened. If the nmud is prevented from
bei ng hardened, no hardened nud obstructs the transfer

of the drain. This can prevent the drilling process
fron1unnecess§£ily being interrupted, thereby
5 [AdwgsvesePHyEHe&skf fici ency of the drilling process. This

can also alleviate the trouble of having to renove the

c _ bl & ng t |
DS AR S S b o o B BRI BBy for

a conventional drain treating apparatus of an oi
prevéinting thehinpd Rk@n Wings hardbnddein didagin dmldihg dankappariows fluid
for preventing nmud from being
having a pressure that is equal to or greater than a predetermined value to be circulated
at a position where the mud of the drain is stored for a period of time by a mud
10 re-compounding pump that discharges the fluid in order to prevent the mud from being
hardened.
If the mud is prevented from being hardened, no hardened mud obstructs the
transfer of the drain. This can prevent the drilling process from unnecessarily being
interrupted, thereby improving the efficiency of the drilling process. This can also

15  alleviate the trouble of having to remove the hardened mud, making the drilling process

much easier.

[Description of Drawings]
FIG. 1 is a brief diagram of a conventional drain treating apparatus of an oil

20 drill ship.
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hardened in a drain holding tank of an oil drill ship
i n accordance with an enbodi nent of the present
WO posg4son. FIG 3 is a brief view of a nud  PCT/KR2008/006713
re-conpoundi ng punp in accordance with an enbodi nment
of the present invention. FIG 4 is a brief view of a
mud re-conpoundi ng punp in accordance wth another
enbodi ment of the present invention. [Mde for
| nv i gn ' , \Y, [ .
md 100 Bt Ry harieanet i AREHEL 15 pRkeRIE RN Biin being
drill ship in accordance with an enbodi ment of the
hardenhed éng dramy boltlingrtamk bf arbeil deifl shipbchceordelateaith wa tinbodiment
reference to the acconpanyi ng drawi ngs. The bel ow
detai |l ed exanples are nerely to descri be an apparatus
of theRTe}E WA My mud from bei ng hardened in a hol di ng
tank of an oil drill ship in accordance with an
enmbqgdsnent o Akiek DRWPEES B LR¥RPLLRIng plHnd in ROMRYSIce With an
by no nmeans to restrict the present itnvention to the
examples. FIG 2 is a brief diagramof an apparatus
embodimet @ etpresgniigderftioom bei ng hardened in a drain

hol ding tank of an oil drill ship in accordance with

an odi .of the j ion. ' .
o TR, T3 L0 PE SR LGN b S NE e i
hardened in a drain holding tank of an oil drill ship

anotfher embalinamtos the prleseun aventivirent of the present
i nvention includes a drain holding tank 21, a nud
transfer

[Mode for Invention]

Hereinafter, an apparatus for preventing mud from being hardened in a holding
tank of an oil drill ship in accordance with an embodiment of the present‘invention will
be described in detail with reference to the accompanying drawings. The below detailed
examples are merely to describe an apparatus for preventing mud from being hardened
in a holding tank of an oil drill ship in accordance with an embodiment of the present
invention. This, however, is by no means to restrict the present invention to the
examples.

FIG. 2 is a brief diagram of an apparatus for preventing mud from being
hardened in a drain holding tank of an oil drill ship in accordance with an embodiment
of the present invention. As shown in FIG. 2, the apparatus for preventing mud from

being hardened in a drain holding tank of an oil drill ship in accordance with an

6
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punp 23, a waste nud tank 25 and a nud re-conpoundi ng
punp 40. The drain holding tank 21, which gathers
wolea@onsd13 generated in a drilling process in tpPer/&Rr2008/006713
drill ship, gathers the drain 27 having the nud, oi
conponents and sea water through a plurality of
wat erways and water pipes installed around a drilling
apparatus. The drain 27 undergoes a treating process
and i i.scharged to..an.outside. 35 .0r..is . stored in,th
emtpR S 1 RS S8R i GG SR Rigihg kCH Rl Wiiter
being transferred to another tank (e.g. the waste nud
puntpal B a2okte nlinktadk b and € ngateeoagolundihputdp d40n hol di ng
tank 2 1 is transferred to the waste nud tank 25 by
the nud trapsfer pu 23. . The drain 27_is usuall s
st o3t drAm ReldingstPek rla sihisk gzgeﬁe@rarne Zhegefgrated fh a drilling
separately treated later. At this tine, if the nud
pro&@8$ fl t&€ o2 ril1 RRiph LAth&THRS drdi@7had Hedh&thubi K €mYichts and sea
har dened because the nud had been stored in the drain
holding tank 2 1 for a period of tinme, this would o
watgrhthreught a tpheralityaois fvaferofyst hied mitker bgipesh enstalldd taraumsif @rdrilling
punp 23 fromthe drain holding tank 2 1 to the waste '
oo 4 R PSRRI Al BRI B Pt oy e
nmounting the mud re-conpoundi ng punp 40, which is
or icstoreddi etk draint ivddidg ank A1ofodia pgribd ok tide before bsipguitansigrred to
the fluid material to the drain holding tank 2 1 wth
ressure that is e to or greater than a
ano%plg@@?quﬁth%gaggm}@_t%%ugh such circul ation, the
drain 27 is nmaintained in a simlar state as if it is
contringURMa |y dduRn&d BY theWraih FoRRfig tank 21 is transferred to the waste

mud ‘tank 25 by the mud transfer pump 23. The drain 27 is usually stored in the waste
mud tank 25 before being separately treated later. At this time, if the mud settled on the
bottom of drain holding tank21 were hardened because the mud had been stored in the
drain holding tank 21 for a period of time, this would obstruct the transfer of the mud by
the mud transfer pump 23 from the drain holding tank 21 to the waste mud tank 25.
Accordingly, it is possible to circulate a fluid material in the drain holding tank
21 by mounting the mud re-compounding pump 40, which is connected to the drain
holding tank 21, and spouting the fluid material to the drain holding tank 21 with a
pressure that is equal to or greater than a predetermined value. Through such circulation,
the drain 27 is maintained in a similar state as if it is continuously transferred, ra‘;her

than being settled, even though the drain 27 is stored in the drain holding tank 21 for a
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t han being settled, even though the drain 27 is stored

in the drain holding tank 2 1 for aperiod of tine.
wa@\ewosngisng)l y, the nud conponents of the drai n PCI/ERR008M06713

prevented from bei ng hardened in the drain hol ding

tank 21, especially on the bottom of the drain holding

tank 21. FIG 3 shows how the nud re-conpoundi ng punp

40 circul ates the fluid material by being connected to

the.draip holding,tank 2 1 in rdance.-w n
perib e i Rec AL RErE A Srnoh B BF Bl G 22l e Bbvegd from
3, the drain 27 gathered in the drain holding tank 2 1

beingaliarBéhedsi@sthasdriifehdldidg dani@b er esplecibiatoni the Mottethl af €k drain
by the nud re-conpounding punp 40. That is, it is
)ossible to circuit the drain 27 stored in the drain

holdipg @nkglt ank 2 1 without any additional fluid. As
such, one end of the nud re-conpounding punp 40 is

conpgg! 8dsiod safb P Uhé Shud V@@orﬂﬁounhmgﬂﬁﬂ WY efcliitss the fluid
drain 27 gathered in the drain holding {)ank 2 1 flows

out, and the other end of the nud re-conpoundi ng punp
5 matefnlj by bomgeetnadeted ta thapphip heldmgdrnkwhi dh asepgaricgswith an
the drain 27 to the drain holding tank 21, in order to

L,y cul th rajn.stored in the drain holding tank 2
emb%d%@enltjgfﬁlﬁ pf%ggjtr%ﬁ\é&lrtlég'conpoundi ng punp 40. A part of
the supply tube 42 is extended to the inside of the

dr aiAy sholveliin F1GaRkhe diain A7 ghtheddiih Yheodramozadiag tfk Tlacan be
be coupled to the supply tube 42, which is extended to
uses as the fluid material that is circulated by the mud re-compounding pump 40. That
is, it is possible to circuit the drain 27 stored in the drain holding tank 21 without any
10  additional fluid.

As such, one end of the mud re-compounding pump 40 is connected to an
outlet tube 44, through which the drain 27 gathered in the drain holding tank 21 flows
out, and the other end of the mud re-compounding pump 40 is connected to a supply
tube 42, which supplies the drain 27 to the drain holding tank 21, in order to circulate

15  the drain stored in the drain holding tank 21 by using the mud re-compounding pump
40.

A part of the supply tube 42 is extended to the inside of the drain holding tank

21. A plurality of nozzles 45 can be coupled to the supply tube 42, which is extended to

the inside of the drain holding tank 21, to efficiently spout the drain 27 to the inside of

20  the drain holding tank 21. The drain 27 is spouted through the plurality of nozzles 27
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mudt fsorg pepedardencd an heofpmpiths diaiehy

the inside of the drain holding tank 21, to

efficiently spout the drain 27 to the inside of the
waole@n84803 di ng tank 21. The drain 27 is spout eBCT/KR2¥§I06713

the plurality of nozzles 27l ocated in the drain

hol di ng tank 21. As such, if the drain 27 is spouted

t hrough each nozzle 45, the drain can be spouted wth

hi gh pressure This can efficiently prevent t he nud

den

o G 55y LR 21, AL SR O P LBl

can be transferred t hrough the outlet tube 44 and

nozApas} ©d didin thebéspiutedwltilinih prasskire? Thistdan @fidieritlyeprevent the

supply tube 42 by the punping of the nud
e- conpoundj ng_punp- 40 with the pr ‘ilsure that is equal

se k2l or der to

circulate the drain 27. At this tine, it is preferable

t haty, 4he Rt &ioh P SurttureS tHOMARCH Bdark B ltRAsAFRH Rhrough the
holding tank 2 1 at a position that s higher than t%
position at which the supply tube 42 is connected to

outlethtebel Ahiand lipdwechty thanikai@ holdieg ok 11| through éhe sipply tuba¥e by

42 can be connected to the botton1of the drain hoIding
e nozzl

the g%%l 1§ o{f ulbe mﬂé re- gOIPB%uélt &f %L{m}% Rg V\B@lt t? I%ressul ® Ak ?hatt S e(iual to or

holding tank 2 1. O the drain 27 gathered in the

greaidrahdn hpdedétagnihantalddin didéavy cliradleteititd &ramieh as t he nud

are gathered in a Iovver part of the drain hol ding tank

2 1 over a period ti and fI ui mat eri al .
as WHttBIs § HPg df s pg %hlhg%é&h? fut ‘g‘t i eqnnegied t(hghe drain
drai n hol ding tank 21. Accor di ngly, the mud gat her ed

holdiflk fafiR 21l AVE hoRASH tHf istHighed ERinTh b Hidt0at viléh fhe bupply tube 42
is connected to the drain holding tank 21. Especially, the supply tube 42 can be
connected to the bottom of the drain holding tank 21, and the nozzle 45 being connected

to the supply tube 42 is located at the bottom of the drain holding tank 21.

Of the drain 27 gathered in the drain holding tank 21, heavy materials such as

the mud are gathered in a lower part of the drain holding tank 21 over a period of time,
and a fluid material such as water or oil is gathered in an upper part of the drain holding

tank 21.

Accordingly, the mud gathered in the lower part of the drain holding tank 21

can be prevented from being hardened by connecting the outlet tube 44 to a height,
below which the mud is precipitated, to circulate the drain stored in the drain holding

tank 21 and by connecting the supply tube 42 to the lower part, in which the mud is

9



can be prevented from bei ng hardened by connecting the

outlet tube 44 to a height, below which the nud is
w@r@oiopistat ed, to circulate the drain stored iPCT/R®R2008/006713

drain holding tank 2 1 and by connecting the supply

tube 42 to the lower part, in which the nud i sexpected

to be precipitated, to spout the drain. FIG 4 shows

how t he mud re-conpoundi ng punp 40 circul ates the

exp%%tgig)zggiﬁr?&bﬂte@xo g&ju@glepﬁﬂggct ed to the drain hol ding

n-accaordance w anot her enbodi nent of the
present invention. As shown in FIG 4, seawater,
wat efiG. & shovay hgwsthe anud ee-ksmfomslind @uipud@ ciraiilates ghe fluid
to be circulated by the nud re-conpoundi ng punp 40,
i nstead .of the drain 27. At this tine,. the drain 27
matgagl sy gfang (FOREedr 19 the iy ihﬁy???amkzzllmc%‘fo@éme with another
circulated in the drain holding tank 2 1 by nounting a

embBYAUHEN G HRYPeRBr invBitfR. hol ds the fluid material such

as seawater, water, air, and gas and spouting the

fluid stored in the holding tank 50 to the drain .
5 hol ddhehavankn F1G. Pn sedvataasatess aigsphgaacygndeoised as the fluid

mat erial such as air or gas, a conpressor can be used

B33 B8 e PR BHEP 480

oi | -water separator 29, which will be described bel ow,
At thisdirde, Shddragre?7 pathedeé 10 thesdrali@, holdirg waked1 dag beasifeviackd in the
fromthe drain. Accordingly, it can be useful to

draftolfing 40 20T FBHBE AP i S GG JOLE ghb doichmateral
the drain ‘
such as seawater, water, air, and gas and spouting the fluid stored in the holding tank 50
10 to the drain holding tank 21.

In the case of using a gaseous material such as air or gas, a compressor can be
used instead of the mud re-compounding pump 40. When the treated water is separated
from the drain 27 by an oil-water separator 29, which will be described below, and
discharged to the outside, the water is removed from the drain. Accordingly, it can be

15 useful to circulate the gaseous material.

When the gaseous material (i.e. a compound of air and gas) stored in the drain
holding tank 21 is used as the fluid material to be circulated by the mud
re-compounding pump 40, it can be unnecessary to additionally mount the holding tank

50.

20 The oil-water separator 29 can be included in the drain holding tank 21 in order

10
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holding tank 2 1 is used as the fluid material to be
circulated by the nud re-conpoundi ng punp 40, it can

wheonnaseessary to additionally nmount the hol dP@OYKIR2008/006713
50. The oil-water separator 29 can be included in the
drain holding tank 2 1 in orderto separate sone
conponents that are perm ssible for being discharged
to the sea fromthe drain 27 included in the drain

to S%{%AI‘QE Egrﬁxt‘é g@{%xg%?%lésag% 5 &)%hé%glﬁrlﬁﬁﬁ) %Qﬁg%ﬁ@g&%&& & the sea from
29 is connected to the drain holding tank 2 1 and

the rdeei A7e snchnldd tin etht sirbinehaldiagntadly 21 Toel @i diseladrge the separated
separator 29 can enploy a floatation apparatus, mhich
uses the princjple t water and oil__do not

compopenty Gyt avféwevéa% ek ed?} “tatfreﬁeffratoa|29fer@ﬁfleca%¢ﬁ§q the drain
or a centrifuge, which uses the difference of density

holdﬂi‘% vwaiker1 andl rQielves TheE tRhds- tl’i@td?eﬁn 9P FHA IR WA SPRAKG BS can

fromthe drain 27 to allow the treated water

haV|2g@no oil to be discharged to the outside 35. It

empley pdlvetgian yppaawepehigh arses thefprowiphathet wakijagdjosl gehgot mix
if oil generated in the drilling process is exposed to
and’ meﬂéa%éopéf \?ﬁéln&edﬂostﬁg§ﬁ%?eq ﬁtodebg?y AL egﬁ f§§ éhsuses the

i Re ecosSyst be signi i f y

destroyed Wt hout the 0|I-mater separator 29, the
differerat efdiensityein atet aigl ¢ih Thiel oil-®aten sdplagatdr@ e pakiats lodlr fda the
to the outside 35. The treated water can be di scharged

T R R R

oi | discharge nonitoring equipment 3 1 (ODME), which
necd¥Odtl t®E&parate oil from water. This is why if oil generated in the drilling process
is exposed to the sea by being discharged to the outside 35, this may cause the marine
ecosystem to be significantly destroyed. Without the oil-water separator 29, the treated
water having no oil is unable to be discharged to the outside 35. The treated water can
be discharged through an additional oil-water separating process to be performed later
in the outside 35.

At this time, oil discharge monitoring equipment 31 (ODME), which monitors
whether the treated water, having undergone the oil-water separating process, satisfies
the environmental standards, can be installed to measure a pollution level before the
water treated by the oil-water separator 29 is discharged. The ODME 31 can prevent the

marine ecosystem from being polluted by allowing the treated water that satisfies the

environmental] pollution standards (e.g. lower than 15 ppm of the oil component) to be

11



whet her the treated water, having undergone the
oi | -water separating process, satisfies the
weprewonesnent al standards, can be installed to PEEKR2@®SA06713
pol lution | evel before the water treated by the
oi | -water separator 29 is discharged. The ODVE 31 can
prevent the marine ecosystem from bei ng pol | uted by
allowing the treated water that satisfies the
. i.ponmental pollution standards (e.g. |lower than 15
‘h“%%%$%f the oil conponent) to bedi scharged. The treated
wat er separated by the oil-water separator 29 has |ess
oi | THeareatddew st separareltyathe@il-Water Sdpasdt@imiBhaisless oil than the
require. As necessary, however, a discharge punp 33

can be nounted to p the treated ter to th
envEpRTErHal Posutiph ?%@4%&%@&1&%8@?%&%&%@%@%@ %ﬁ%@f%ﬂy@p 33
for preventing nud from being hardened in a drain

can B@ lniﬂuﬂgsdtt@?{ir_nb MheGERELRReLIoWhE BusREBai N enbodi nent s of
the present invention are mainly applied to a drain
hol di ng tank of an oil drill ship. O course, the _
appdhteds, twmpeevienthiely thehappasivg fenpiseenrimghandetied being
according to an enbodi nent of the present invention

e | 10 Ot tanks. in i ch t d

nari04 B 28 p AR i G e P Elp S o Bl fen
preventing nud from bei ng hardened according to an

invesibndiramainl phplied tprakaintholdivg tink @ anail drilevidpt Ofruslirse, the
from being hardened in a drain hol ding tank by
circylating the nmud in a_drain holding tank. The

PP fo e TS hSTRHTorG DtRe Herdses é?c%g‘slﬂ% Fy&h ggbodiment of
according to an

the present invention can also be applied to other tanks in which the mud is hardened.

(@]

10
[Industrial Applicability]

The apparatus for preventing mud from being hardened according to an
embodiment of the present invention can prevent mud from being hardened in a drain
holding tank by circulating the mud in a drain holding tank.

15 The apparatus for preventing mud from being hardened according to an

embodiment of the present invention can also prevent mud from being hardened in a
drain holding tank and the hardened mud from obstructing the transfer of the drain. This
can prevent the drilling process from being interrupted, thereby improving the

“efficiency of the drilling,

12



enbodi nent of the present invention can al so prevent
mud from bei ng hardened in a drain holding tank and

W@ b@tagessizned nmud from obstructing the transf ePCOKR2018/006713
drain. This can prevent the drilling process from
being interrupted, thereby inproving the efficiency of
the drilling.[CLAIMS] [Claim1l] An apparatus for
preventing nud from bei ng hardened in a drain hol di ng

tank, the apparatus co i si\ngy a drain hol ding tank
configured to gathercﬂiﬁ%ggﬁghg generated in a

drilling process; a nud re-conpoundi ng punp,
[ctomflilgured to circulate a fluid material by spouting
the fluid material at a pressure that is greater than
or equal to a predeterm ned val ye to_an area af .t
dr aivh BRSO BRSO ingharfiefieddn ajdsaig Hykiing ok
prevent the nmud included in the drain from being

the DpLdenRedistisige drain holding tank; a transfer punp,
e%@h?ﬁgure Fogtransfer the nud; and a waste nud tank

configured to gather the nud. [Caim2] The apparatus
5 of @ daiimbldifigitanfre comfeguped &i gagheradraiolhding gengbaged bed dglling
connected to one end of the nud re-conpoundi ng punp
process;

a mud re-compounding pump, configured to circulate a fluid material by
spouting the fluid material at a pressure that is greater than or equal to a predetermined
value to an area of the drain holding tank in which mud is stored, in order to prevent the

10 mud included in the drain from being hardened in the drain holding tank;

a transfer pump, configured to transfer the mud; and

a waste mud tank, configured to gather the mud.

[Claim 2]
15 The apparatus of Claim 1, further comprising:
an outlet tube, being connected to one end of the mud re-compounding pump
and allowing the drain gathered in the drain holding tank to flow out; and
a supply tube, being connected to the other end of the mud re-compounding
pump and allowing the drain to be supplied to the drain holding tank.

20
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and allowing the drain gathered in the drain hol ding
tank to flow out; and a supply tube, being connected
WO e0wieg48e3 her end of the mud re-conpoundi ng puP@I/&RA08/006713
allowing the drain to be supplied to the drain hol ding
tank.[ G aim 3] The apparatus of Claim2, wherein a
plurality of nozzles are connected to the supply tube
in the drain holding tank such that the fluid materi al
uted with a high pressure fromthe supply tube.
C? a|n14] The apparatus of Claim2, wherein the outl et
tube is connected to the drain holding tank at a
posiTheappadatis df ClhihgDewhérbiara plupasy bf aowzbds athicodmected to the
supply tube is connected to the drain hol ding tank.
[A a|n15 The appar at s 0 1 mher in the fluid._ .
suplﬂﬁtt@rq lalt drafhpolgmng;t |ﬂﬁat tf[‘%!]‘élidrﬂlﬁf“ H%SI%PMS%%{{”I% high
of Caim1l, further conpr|S|ng a hol di ng tank, being
Ieﬁ@@qﬁﬁﬁggﬂﬁgggq@xgnd of the nud re-conpounding punp
and hol di ng e fluid material being spouted to the
drain holding tank. [Claim7] The apparatus of Caim
1, wherein the nmud re-conpoundi ng punp i s aconpressor

[@)]

[Claim 4]
The apparatus of Claim 2, wherein the outlet tube is connected to the drain
holding tank at a position that is higher than a position at which the supply tube is

connected to the drain holding tank.

10
[Claim 5]
The apparatus of Claim 1, wherein the fluid material is the drain itself.
[Claim 6]

15 The apparatus of Claim 1, further comprising a holding tank, being connected
to one end of the mud re-compounding pump and holding the fluid material being
spouted to the drain holding tank.

[Claim 7]
20 The apparatus of Claim 1, wherein the mud re-compounding pump is a

14



[Claim8] The apparatus of Caiml1, further conprising

an oil-water separator, being connected to the drain
whoddiogg1s ank and separating oil fromtreated PEl/&R2008/006713

fromwhich the oil has been renpoved. [Caim9] The

apparatus of Claim8, further conprising oil discharge

nmoni toring equi pnent, configured to nonitor whether

the treated water satisfies an environnental standard.

(l aim 10] The apparatus of Claim38, further
Com%gﬁﬂyising a di scharge punp, configured to discharge
the treated water separated fromthe drain by the

oi | -water separator to an outside.

[Claim 8]

The apparatus of Claim 1, further comprising an oil-water separator, being

5

connected to the drain holding tank and separating oil from treated water, from which

the oil has been removed.

[Claim 9]

The apparatus of Claim 8, further comprising oil discharge monitoring

10 equipment, configured to monitor whether the treated water satisfies an environmental
standard.
[Claim 10]
The apparatus of Claim 8, further comprising a discharge pump, configured to
15

discharge the treated water separated from the drain by the oil-water separator to an

outside.

15



