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invention relates broadly to a vessel for storing
fluids and to a nethod for containing fluids onboard
a vessel. The vessel can also be configured for
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environnental discharge issues typically arise. 25.
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discharge issues typically arise.
Furthermore, it is practically difficult {o ensure that environmental policies,

materials are prepared and treated on the rigs, if tank cleaning is performed on the
rigs and i drill cutliings are treated on the rigs. Further, it is not economical nor

viable, e.q. due fo limited.space on the rigs, 10 resarve space on the rigs to store

e.g. different-chemicals for mixing fo obtain the different materials and fo ireat dedll

cuttings on the rigs {0 mest required environment regutations and standards.

in addifion, even .K different chemicals are siored on the rigs, and aven if
drilling wasie.is treated -on the rigs, it is praciically difficult and not economical {o



construct spillage prevention systens for the rigs to
adhere to environnental policies. Thus, the drilling
fluids materials are typically prepared on | and by

m xing different chemicals according to different
reci pes. After obtaining the different materials on
land, the materials are typically transported to the
rigs using boats or ships. Due to typica

substantial transporting distances, the materials can
be easily contam nated typically with water |eaking
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SUMMARY

In accordance with an aspect of the present invention, there is provided a
vessel for storing fluids, the vessel comprising, one or more storage tanks for storing
fluids; an enclosure formed around the storage tanks; one or more spillage tanks in
fluid communication with the enclosure; a fluid discharge pipe system
interconnecting the storage tanks; and a fluid suction pipe system interconnecting
the storage tanks; and wherein the vessel is configured for treating fluids and drilling
waste and for mixing fluids using the interconnected storage tanks; and further
wherein when the fluids are released into the enclosure, the fluids are drained into
the spillage tanks under gravitational force.



the spillage tanks under gravitational force. 2a In
accordance w th anot her aspect of the present
invention, there is provided a vessel for storing
fluids, the vessel conprising, one or nore storage
tanks for storing fluids; an enclosure forned around
the storage tanks; one or nora spillage tanks in
fluid conmuni cation with the enclosure a first pi pe

sy sten1for rOVI active 0
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aveseelorf mrmgmcm thengesaebdantisirigupress orf m@rm sterage tanks for storing
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e vesse contaln I ons
may separate a living quarters of the vessel from
the enclosure for containing the fluid within the
encl osure and away from the living quarters. One of
the contai nnent wall sections may function as a bow
spread wall. The vessel may further conprise one or
nore drainage inlets disposed in the enclosure for
providing the fluid comunication between the
spill age tanks and the enclosure. The vessel may
further conprise a punp roomexternal to the spillage
tanks wherein the punp is disposed in the punp room
a water chest disposed in the punp room the water
chest for providing fluid conmmunication with the punp
for punping water onto the vessel. The vessel may
further conprise a second pi pe system for connecting
the punp to an airconditioning system such that
wat er punped onto the vessel is circulated to the
ai rconditioning systemvia the second pi pe system
The vessel may further conprise a third pipe system
for providing fluid comunication between the
spi |l l age tanks; and a subnersi ble punp provided in
one



of the spillage tanks for punping the drained fluids
between the spillage tanks via the third pipe
system The spillage tanks nmay be incorporated in a
hul | section of the vessel. 4 The storage tanks may
be di sposed on a deck |evel of the vessel. In
accordance w th anot her aspect of the present
invention, there is provided a nethod for containing
fluids onboard a vessel, the3nethod conpri sing,
providing one or nore storage tanks onboard the

Vess egh% %Fldg%lﬂ‘é {oln#:Lrgé ;coﬂt%rrmﬁ'g wall SS&FEJInQS\Hﬁ&em one or more
aroun he st orag anks; providing one or
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encl osure; and wherein when the fluids are rel eased
into the enclosure, containing of the fluids into
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storage tanks using a fluid discharge pipe system
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suction pipe systen1 for treatlng fluids and
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anot her aspect of the present invention, there is
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fe&Hc¥sng. an encl osure around the storage tanks;

provi ding one or nore spillage tanks in fluid

communi cation wth the enclosure; and wherein when

the firhé gass ma:yefuuelaaeﬂnipmtse at fuene rednosxtemal fo the spillage tanks

nt al fluids oto, I
S D o Peresto o b Bt Fooffl 2 VARF SR8 isppase in the
qoumyy reanmgthp rwmted cmﬁt dort pwidfﬂguﬂldd commimiaadion avith the pump for
ﬁﬁ&ﬁﬁ [ tanks and the storage tanks
Si gﬁgw%?$g§®ﬁ#%2&§§stenl and returning the drai ned
fluids fromthe spillage tanks against gravitationa
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providing the fluid communication between the o .
spi | | Age veasd smapdutther evroprissu pethirdi pige cryetepr foropepviding fluid

' d&'oﬂirﬂ&ﬂgatiioﬂlbs{\ﬁbew thé Qﬁiﬁggei irénkgf @nd a submersible pump provided in one
of the spillage tanks for pumping the drained fluids between the spillage tanks via

the third pipe system.

The spillage tanks may be incorporated in a hull section of the vessel.



encl osure. The nethod may further conprise providing
a punp roomexternal to the spillage tanks wherein
the punp is disposed in the punp room providing
fluid comunication with the punp using providing a
wat er chest disposed in the punp room for punping
water onto the vessel. 5 The nethod may further
conpri se connecting the punp to an airconditioning
system usi ng a second pi pe system such that water
punped onto the vessel is circulated to the

ai r comdistoraydl tigks TSt R Bisposed 6iea Bk FlitReveigslt em
The nethod may further conprise providing fluid

conmuni cati on between the spillage tanks using a
t hi r dn po@edasis tvéil artier pepaat of thehwrestntlinventioh) thiedsis provided a
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ogig:qul ogz?g&tsén 8nt§)&rn<{f)p‘§| }%%ﬁ Sslt{z:réon{@gé)s forFrﬁng an enclosure

arQunglr ;ﬁrm Aterage ntaalkhuIHFO\&fé@ﬁ i ofN&fort W@ree%léage tapks in  fluid
cHIBILRGRtIORNKE tha\enbesthies pus tleein whatethie flugisedre odleddeea into the

eé@l%é@e cortath 15 SERERLREMN &E SWEQQWSI\@WS under gravitational

e oo e ATy i girarnest 4 Hfhog g @ e
dischargei pipe Isgstamt anhd dnterdeaneing e stprage fankp using a fluid suction

Fﬂi%&ﬁﬁstelm if@Mtrediig Welid<odnd @xiding| st land fondmixing fluids using the
,rﬁg,lyo Qogo;gg%qa,{@e draw ngs, in which: F! gure 1 is

I C sirde view diagram of a vessel in an
exarrpl e enbodinent. Figure 2§a) Is a schematic top
vi ewlndpeaprdance withtanothes agpect pf Hgrrresgrb)nviegtien, there is provided a

HERBATGH coneithing Oy bitbbaed & esdskeln the omeffiod woenpdigiay, providing
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afpwf%eé forpdq tanks: RIpciRg Ppe P'b'b‘offo%&\'? e f'”ﬁ“'ﬁu?qmmun'ca“m
withc theo andésuréicand sderein wWheguthe Biidy arss rejeasedeinin the enclosure,
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tanl?s and th )torage tanks using a first pipe system; and returning the drained fluids
from the spillage tanks against gravitational force to the storage tanks via the first pipe
system using a pump.

The enclosure may comprise containment wall sections, wherein one or more of the

containment wall sections function as a side railing of the vessel.

The method may further combn'se providing the fluid communication between the
spillage tanks and the enclosure using one or more drainage inlets disposed in the

enclosure.

The method may further comprise providing a pump room external to the
spillage tanks wherein the pump is disposed in the pump room; providing fluid
communication with the pump using providing a water chest disposed in the pump room

for pumping water onto the vessel.



Figure 4 is a schematic isolated top view of a
section of a deck section of the vessel. 10 Figure 5
is schematic view along an A-Aline with reference to
Figure 4. Figure 6 is schematic view along a B-B
line with reference to Figure 4. Figure 7(a) is a
schematic top view show ng a fluids discharge pipe
system of 15 deck tanks. Figure 7(b) is a schenmatic
i sonetric view of the flui&s discharge pipe system
Figure 8(a) is a schematic top view showing a fluids

suct i ?He Me@%nds%ﬁg( SR b ns@go%%hng; ﬁ’i&kﬁumf itc,g Hﬁ @irconditioning

8(b) ic 1sonetric view o
sysfemi uﬁngnap@egygit Bipe  FYStAM esugh,tgatawg@ﬁmqqg onto the vessel is
&éﬂ E 'A&Hﬁélfcﬁﬁﬁdq%sﬁenw&hﬁ@sé&hd%@ dsfgn f 1 ui ds
oar a vessel 1n an exanpl e enbodi nent .
DETAI LED DESCRI PTION 30 "Figure 1 is a schematic side

V' eW drfl'r'ég"ﬁétﬁb@fna@ fuﬁﬁ%bmbﬂé’e bridvidihgeagdnemunication between the

The ve ssel can t owed vessel
SRl GBKD 1510 S ke BlPmnsCR b % 42 0iee TR Bhween the
spiliagy iapks via tHe thirdspipe ispstetO4sirgna sabmeitsible pempalispteéd in one of
tThe "pa%%zar&%ecti on 104-is disposed on the hull section
ﬁeo%o ctk section 104 conprises a plurality of
‘m xi ng conpartnments e.g. 108, 110, living quarters

112 a@g‘%ﬁ%%%@%%& int¥Pod Y ik @R Zection of the vessel.

PCT/ S sections, herein referred to as
wal |l s e.g. 114, 116, 118, 120, 122. The walls may be
made Ofpe dibth é‘ﬂinkb Ayt Rdi$bsed oAl deek tevel oF thB®essel.
exanpl e enbo%lnent one or nore of the walls e.g.
114, 116, 118, 120, 122 can function as a side
railing of the vessel. In the exanple enbodi nent,

AlEF DESCRIPHON OF TP AAMNGT | ™" 16155, 105, The

gates can be mechani caIIy operated to open to

di schaf gigodim@nts R itke WRERTonGMIl bB®eHBLEindesibbO Bnd- Gébcﬁwl @pparent
to close to prevent sea wat eh%f m. ent ﬁrl n

te; ope i brerdigarvesiyll in the RE FRrmtAg foawing, iy en|c%sgru§1gp, Ey way of
eRAmBle@hBALAY ¥ dedhjfrictibiivith e drewvings &d whiadhm t he ni xi ng
conpartnents e.g. 108, 110, these gates can be seal ed

cl osed further by e.g. fastening of wing nuts .
provi déghbrem eaisha afchemete sigiet dewt diagnasvehe vessel in an example

embodiment.

Figure 2(a) is a schematic top view diagram of the vessel.
Figure 2(b) is a schematic enlarged view of section A of Figure 2(a).

Figure 2(c) is a schematic enlarged view of section B of Figure 2(a).
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10 spilled material from|eaking outside the walls
114, 116, 118, 120, 122. Figure 2(a) is a schematic

wo 280p0308e8wW di agram of the vessel 102. Figure PCDBGR2®S8A00059

schematic enl arged view of section A of Figure 2(a).
Figure 2(c) is a schematic gnlarged view of section
B of Figure 2(a). Each m xing conpartnent e.g. 108,
110 FunpBlabias sehdrbatiol top-ddvirt yiew bf a hdt saglioroef tipedeselank s
e.g. 202, 204. Thus, in the exanpl e enbodi nent, the
deck tanks e.g. 202, 204 are di sposed on_ a deck | evel
of e 3bhisla sthematiiaslamegivievaiesclion G of Higwe 34 ar e
connected using a pIurallty of n1X|ng i ne pipes and

m xi_ng val ves e, 06. Chem t.he deck
t ankiguEs §(c) 'ﬁﬁfm?'ﬂ'cé%ﬂ‘f‘t%‘”WQ %e"g?/“ é E:gyreﬂié X he
m xi ng val ves e.g. 206. Each deck tank e.g. 202, 204

further es one 0] 0 £
for FIEiEs (i BerigreRdesifiey T Sief &r 3echbts Badk sclth of the
vegsef). 210, 212 may be used to punp chemicals into or
out of the deck tanks -e.g. 202, 204 for e.g. mxing
. operations. A crane 214 is provided on the deck
secFigyre 4 pachepativoiamgons an fAbdilevdthasfpreaes fog ioure 4.
mat eri al , equi pnent etc on the vessel 102. 25 In the
- exanpl e enbodlne t e vessel 102 can be chored
oo § B S TR 80 ¢ Baing Wi EITege 1 gov'5 4-
provide e.g. different drilling fluids for dlfferent
drillin perations. .The dr ] )
onb S 7170 % ST 176 ¥, ok Pl Bofife Biok Sstom of
deditiahkd.ng rig by supply vessels. 30 In the exanpl e
enbodi nent, the wal | s 114, 116 118 and 122 encl ose
t he n1X|n artnents e.g. 108, 110 in a first

encFiges a )2@ ) s twaw%etnqwﬂw e figigg digpppraopipe system.
encl ose the living quarters 112 in a second encl osure

218, Th Il 118 t . £ 2
2 g et i SOSTALB IR YioW FhOEinS & VB SEEAIES Susfif of the

debih@hkd. | ui ds WO 2009/ 105032 PCT/ SG2008/ 000059 8

rel eased into the first enclosure 216 is contained
within the first enclosure 216 and away fromthe

| i vFiggreog(hy it ersshdridic istmeticedew bof the Zluide sudiior PHeRpieBes
drai nage inlets 220, 222 in the first enclosure 5

216. In the exanple enbodinment, the walls 114,

118Fighee P26 arsshemetic spwrait fllusgpiing a1msthed fer §i"%"r““9 fluids

onBQ&Hta\f’esE&% ahBxBeh@dmbodifed@l | 122 is bow spread to

 east about 2.4 neters or about 8 feet in height.
Thus, the first enclosure 216 can contain fluid

DETAILED DESCRIPTION

Figure 1 is a schematic side view diagram of a vessel 102 in an example
embodiment. The vessel can be a towed vessel such as a barge or a seli-powered
vessel. The vessel 102 comprises a deck section 104 and a hull section 108. The deck
section 104 is disposed on the hull section 106. The deck section 104 comprises a
plurality of mixing compartments e.g. 108, 110, living quarters 112 and containment wall



10

15

20

25

30

spillage fromthe deck tanks e.g. 202, 204, ie.
preventing fluid spillage fromleaking outside the

wo 2008hds832014, 116, 118 and 122 formi ng the fi rRET/SG2008/000059

encl osure 216. In the exanple 10 enbodi nent, the wall
122r is bow spread such that it can be used for
tow ng operations and for e.g. coping with roug

settipas, Herein Fifgued i@aa walls eg. dtheliht i €8.t'@P. A& RA ‘Eé@USd’f‘EY be

matdgeof Mg ! otslﬁ'ﬁittédq? g’cgg otElif lﬂﬁeee%ﬁie éﬁlbé\:ilméﬁth Sﬂ@bt ﬁmre of the

view of section C of Figure
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dzs&haag@egr ﬂun wited d)ra:[me dedinsaxtiom et anddnicio8d & prEvent ger Water from

en{?gg%%’ df%isg’gén 1§£ é ﬁcfgﬁ'llel e%YHegfs rQU%V ﬂicﬁ‘ sHP@dlrgigmg fiuids

age cont
is Hetectbd dromt thafmixipo rqorrqvaampa’cs eamdmﬁh a1c, sfh%?%e%t?ﬂ can be 'ssaled

ts I
ST BB S s g o

spmmﬁ*&rl@i fiop) lﬁﬁ‘ﬁ@%ﬂéﬁ)ﬁ% Hedralad 14 ik B6s?

st ar boar d (spl | 1 age cont ai nrrent tank 310 are

conpecte not to.ea h

systBHEe Ak H ?énewg% 53R i3 lraig'éa 5t hél%l% B:Taeetheﬁgure 2(0) Is 2
scmsrn%zs whiargedhiesr ofsesim A Bf Eigers Z(a). Ffigzgre 2%4%)as @g@tﬁma’nc enlarged

vie ei!nflsleg:%a %P%@ucon@a éa%ﬂlﬁm%?ig ﬁtﬂg%lgﬁw a e!@&' MPcdhiftises a

age I nnent t pl pe .
piusaiit efrtersgen gr deckibmksrs9.0202, 29f- &gl in ﬁtﬁ@‘aﬂ# erppeeipant, the

de&%‘t’gﬂ%sr @gra'&aéoﬁo@rl@%ép%% &h PHERX 18P oRAE véé‘sepmn €64 86tk tanks

I n spi cont al nment tank
.6 8Bin B00r¢ GorREES SakiE HEEK L EPeS BE Pises Sor Jut S aes o
206 OBt AD ERrdOintthe detkmiznksl 2.g. 20E 20 acan heshix8d &y ioperating the
s Yeves 03, 288 Far Gk G P2y 20 Wy SoEte] bCor more
agﬁmﬂlslmezomﬁt ghchitating theamikdR0®reny hdre disschpyops 6.9. 21{} 212
e cont al

meiis 4B SR bOTRERe VAL SEoLHR ERR LGNS Joon BOMor o6
mbding lopbratiersp e ciage 621 4t isaprovigrs @&ﬁ&% flesedont g Raimpving or
soa%man%g&n G %&ﬁ@ﬁqehaét& 3QRe idettfoe, St ar boar d

age tontal inent tank 310 can be configured such
that the main spillage contai nment tank 308 and the

St 22@%‘!@ Qxa?rﬂ:{lé lteﬂ%kd?é%@o@e/\ib@wg?z%ﬁ/ BC2000r00 @058 2 to 4
nt ai nnen an re ca 3 t aini -
R L
op@fior(sFTae BiAliAY fluids are mixed onboard the vessel 102 and transported to the

drilfing rig by supply vessels.

in the example embodiment, the walls 114, 116, 118 and 122 enclose the mixing
compariments e.g. 108, 110 in a first enclosure 216. The walls 114, 118, 118 and 120
enclose the iiving quarters 112 in a second enclosure 218. The wall 118 separates the
fiving quarters 112 of the vessel 102 from the first enciosure 218 such that fluids



Fi gure 4 is a schematic isolated top view of a
section 228 (Figure 2) of the deck 5 section 104.

wo 2008@e9BRi nage inlets 220, 222 are | ocated sueQT/BGAN8/060059
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materials released in the first enclosure 216 from

e.g. the deck tanks e.g. 20g, 204 (Figure 2) can be

easily drained or channeled to the main spillage
refeasdcintortentirst entlosBEE2 18R gentained) withirdthe fiest eptiese di@iand away

%%9 nt tank 310 (Figure 3)
fm?‘gsheé!giﬁgs Hﬁmd comuni cation is provided

betmeen the first enclosure 216 and the nmain spillage

CoNntib AR 158 Rkm3P BonkFiskE Litkit: e@ie@@ﬂotm §tt@é ﬁi@.ﬁé&:ﬁosure
spi |l age contai nment tank 310 ur

218) Bh@efﬁamﬂie mpodients e wrlkel & %19%38 %\64 0 s Sach at east

aHRGOV.D @Rthrt Br Eb@lllUgest in Aeighte Theweain 2 Xis Bold dprmi tb sk ast about

2 PYRRLRE 90 108D e e Y P BB B

spillegd-irgoir the ddecK Hanks1&gd2eq. i2ddeisl pravenireofivid spiiagee fewdeaking

oukdiel thd Wing ?WQEC?{&! oy %’ﬁztfgnﬁnlibemgﬁig% eﬁﬂb%}dr@@% in the exampie

cont al nnent usi n drai nage
enhedimeng de well 433 & ey 8P St&hﬁa’tzfzw begtseg der, towing operafions

an&%r@é YoSig AR réuhGRAMeEUCt ed from stai nl ess st eel
nd can have apertures of about 5 to 10 mmin

d| aneter to ensure that cloggi ng does not occur at
t he Fjure 3ty is Sedheniitic Hpeiopinpewbei2he Rull dxetien §06. Firges 8fb) is a

B e VP 8 U P8 N B

vidwnofasdiicni [0 of Figote ¥e). Tha hdll sefion A0E cemmprised atpiwraiity pheid tanks

ﬁ{)gs el E'pﬁg@i&}@ Os?sn%ﬁ{éﬁn sgﬁ %?5 c§&§lpg1§ﬁt ttaﬂi? agif%ulfd a starboard
spilngr mtanrpngﬁ taréwtﬂeﬁin%md {Anks ¢- 593% AP SADPIOYPY bweyaaw to the

veggé? 162 ABe FYaHt S é"%rboﬁ@fmﬁénﬁénﬁ 308 :sélo&ted&t%ﬁ oRB84QInd the
gh pressure rub

hos ure
SRR SPUISER BTG (K %i% 't |'°5@@%HSTEF it ey fhprovice
stalbiltt;l Heh8Bkssd abk! aﬁwmmmuagmmam 808 w6 atrhethd etzkboard

<Pl FrSigPant ok Sitarer evetet ot Sobhf 1 cBfL pRt S o pie

systerewT bt pipg dybienBeBnbisae fiekible hight meeme rmbi:eFlhg@ﬁse FHids in the

staTQo%rd 35%111%@‘0%%\%‘??#1%9{an§2%d %ai‘? h%gd ' |Ht 4y Chain spiliage

mrunt ca ) he ‘st ar boar @%d
contammnh’weht%ﬁ aitkthg Kipausysiegn using Béu ersipfpyingerial pyep 316. The

puﬁ]?dfro Fh%{)gr Srhaaes Al i 2421 she %O‘ésﬁlﬁs@tédst& ®he? main spillage
izz SCreen. The i'nl et _openi ng i pe 602 is
CoRBIEIEHATK BRO.ATNESRHTR 053 @Ehergqomq”ﬁﬁs a ?’ﬁgef GF £33 Fipst 314

coRceBR foShe PRfY 315t gl fseathadt A1alie sscBée ahd anakeddtr pumping
have apertures g{gq about 5 to 10 mmin dianeter to

an does not occur WO 2009/ 105032
PCT/ SG2008/ 000059

in the example embodiment, the main spillage containment tank 308 and the
starboard spillage containment tank 310 can each contain about 350 m® or about 5000
barrels (bbis) of fluid. It will be appreciated that the capacities of the main spillage
containment tank 308 and the starboard spiliage confainment tank 310 can be
configured such that the main spillage containment tank 308 and the starboard spiliage
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10 at the grizzly screen. The pipe 602 is inverted
after the valve 604 such that spillage materials can

wo 20081¢kescharged directly fromthe pipe 602 i ne@r/bGER08/000059

starboard spillage containnment tank 310. 5 In the
exanpl e enbodi nent, spillagf cont ai nment and
managenent can be provi ded onboard the vessel 102.
corﬁauhmemamﬂt 810 mef expablegoftcont@ingyy the 2otabstelape Icagesity af the deck
g valve e.g. 206 breaks and the ‘
Eﬁg s%ﬁggﬁﬁagﬁééb nore deck tanks e.g. 202, 204
(Figure 2) equalize, thus rel easing stored chem cals

i nt lgﬁlj%ett E'a{ sﬁhe%ﬁé %éféfe% to;?q‘iéw &b%&ldmg OFg?iﬁ“e 2) of the deck

enc ure I's. enclosed with

sy 1hd e spainags R 228 AP LR S Gh e} Wategle ressd in the

firsE RAKPRIrE A 16 qrofrﬂl @\@ Itﬁé QetihenkBicy. 20| bow QFigm&t 2 camehd easily

dr%'{aﬁgt( q; %]%Eﬂf iecll gﬁ lEheas agﬂgﬁ#ecﬁalvﬁ%nﬂt%né @gé fﬁﬁﬁre 3) and the
starivlaed Spil2ge co@aihnest fzak Bil ¥ figure Bh eesd.ea:a\fﬁiag@uw comwnecatmn is
provRiel bggg;%y EE% %k %gya&ﬂe o6 anfThd B L8 o &gﬁﬁmm 308

and the star
(Flmﬁhamtstarpm spillagg prprg@p:@erg)tanlgsmqﬁgure 3). A view along an

Aigfu%v(s&@hhﬂgéhs 5&4 0R4) TSI FJurd SON Ses albRea B-B line (see

exanp e odT mont - does ot require a separate
n”@?féisﬁﬁaé%fﬁf’f%ﬁe‘%'ﬁﬁ'qué%% cont ai nment and

managemant Further, as described, the main spillage

contai n nk.. 308 (Fl u ) Ogd
spi ‘II:'P%(S ?f%" e AR g‘fdé n%ﬁyy’(iﬁ %fe%{]%r %a%égrlee'!;‘ The
drabfage ointaai ZBOngs tctmnecuedal in -{RGd mmmgecaﬁa!pawith yihe f meine spillage

corﬂ&ﬁrlﬁiaﬁtqe 5 (%'195 gzzpéfae g4 ThEis Sr\ﬁ@ﬁﬁgg Oy u&@’a grizzly

S Or cemc I's contal ned and
scrpare\rémgeuziy msﬁsn isarnsigictaddant plainiass sieel arpbean have apertures of

abé%ﬁ seLf 10t G %Ea%é’t& 13 erdlitLihat eBEGh |dB§s a&y o&dui lak AGE grizzly
e maln _spillage containgent t

ScraeTa 166 AP 5gi qanéﬁgee ¢ drads Hifelt Ptpmkﬁ'ﬁ%“ %‘%‘ﬁﬂ rggaq‘:'?ﬁ pay be

- probRed B & drEiflicPUperiiy dfakd pipe 60MPONENts. As active

fluid conmuni cati on between the nmain spillage
contai nment tank 308 and the deck tanks e.g. 202, 204
( Fi-lpuadeiitid), bstiverfiond dedmunitation ehpeanpths Izin tspillage) gpntainment
oS I t; n
tanE].':%S Ca?ig th dg?i??an'kg 4 ro r‘?ﬁ ?2& (Eﬁg@rn i§ 'blr&{o%céat.%ﬁ{g Slother pipe

datl’ona orce

» sys@amtaaai wadhe prapldi30Biouend): Tne MD?MS@WWNSE e.g. a & pipe
andi® b ﬂéﬁgﬁ%sgﬁgtrﬁbw%é afe bt SR HifRe bﬂﬁfb‘él U8 o transfer

I nte unp 316) to any of the deck

 spifpge maigial emtg@raé iphe r §Pﬂ‘%ﬂﬁx%f-‘mf%‘§ja%}ﬁ§?@)< e th%fjgck fanks

e.gSHY, bOOEIRRE DRIIBIRNSIpS Sitkerd BGaini draviigtichbiolear d

Figure 6 is schematic view along the B-B line with reference to Figure 4. The
drainage inlet 222 is connected in fluid communication with the starboard spillage
containment tank 310 using a pipe 602 and a valve 604. The drainage inlet 222 is
coverad using a grizzly screen. The inlet opening of the pipe 602 is covered with a
stainless steel grafing. The grizzly screen is constructed from stainiess stee! and can
have aperures of about 5 to 10 mm in diameter to ensure that clogging does not occur
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spi |l  age contai nment tank 310 can function as
tenporary storage for spillage materials WO

w0 2000084305032 PCT/ SG2008/ 000059 11 until thePEI/aGE08/000059

avai | abl e deck tanks e.g. 202, 204 (Figure 2) to
contain or renove the spil{jage materials fromthe
vessel 102. In the exanpl e enbodi nent, the punp room

at 8@bgrizalytdeesenc Dhe piree8l2an iaeried siitebthet wlves6®Y suchiniat spiliage

r t 4( Singt 1
ol o, B AR AR Rl e 57 REGRET LR, Fhard! hilage
cojaiporat tankcd ®sure 218 (Figure 2) via e.g. an access

stairs 224 (Figure 2). The punp room 306 can also

prOV|de a nunber of_ other functions. pu r 00

D06t SR bR Arlads SOBRRGt S0 IRgeRarLpen bo
providied @inboard Ghe Qﬁﬁeﬁ 1O F@' Sypnisrsefening .ig.Figure 2, iavepikpge can

t 112 '
oo HipCariinf upe B 208 bredke HRLOY PiR5uR R0S bP bl ook tanis
e.ghRR: 26 digure 2T bguaiizenihusoelergogsiosdehamisaisdite ghg fsieenclosure
21&%%&”@&@@&& Shelb&urs 2364 | é&ce&%ﬂ %ﬁh%é m%ﬁs ehLcifsl ¢13 and 122,

ener I Ng engl nes used [1vi ng uart

th%i:gnﬁqalswg @Jn;_ayelegy)r ggqueplﬁ@ %%pﬁgo §1f;_mqma sgp% %ogglnment tank
soa\@h lire 3)' and bR §@?00%Ftﬁ§btlié’gh4<:on‘éélnrﬁeﬂimamf3&0 (FRUAS 3} Oz the

shown) can be ipstalled.in t
drafr@geﬂ@etﬁ&@%em FRRENEN | e teRpiasT Beomie GRfitas R the
maf08dillang contarimeho tarkiB88 (Figueuatndite atepboarg splliegsr cortainment

Y N e

emsodi;mm desshlrequinata sénaorie apaibagst e spifgs contammen’f and

maf: fuge 20 apparatus 226 can be used for
rrent/condltlonl ng and/or renoval fromthe
drllllng fluids e.g. of solid materials fornmed in the

dri drag Jsldéls%ééumewaud %bll!égertﬁnﬁﬂﬂie&t PR S08 QFiglt &) and the
swtable dr|II|n aIus

statopgrd spiliagn fep ({S'ig}bq égufﬁ §f9(??8%§19§ﬁ Ral )amfr\qttge fotal

stotde o@ﬁ@dﬁybﬁﬁiésdee:k%nkg% 2P0 42081 T hud, Retarmageonsly,ainy spillags of

ol g BB o b g esone

materials via the 25 centri f uge apparatus 226.

Adv&&g?ig@og)s g¥guré he Bigh corﬁhmﬁgr &% GBMbdd i¥OBe main spl!i

apparatu can maintain t propertles and wei ght
congainmeie tank 306 7rs FeustaTORH ABEIS FRINAINTERLGAHe? o FoRaTS may be
carﬁét? RuCBR rfé&ttyo&ﬁnﬁﬁhehfée ARl heiivb Gﬁazd Bafmehivasn Behwlir) teemain

IS a sChematic top vjew show %g ded

Spl'!ﬂ%c‘}ﬁ‘aiaﬁ@’%ﬁt ks g Be derlp tankp e op 1%@%’9% guprov
viz ﬁ:ﬁ@)puhﬁ) Q1§Cth§rﬁlnhp3 M3 Rt be ©sad eovpafpt gdilabk undsrials against
grav:ta%ongl fgrge !pn the main spillage containment tank 308 (and from the starboard
spillage containment tank 310 via the submersibie internal pump 316) to any of the deck

tanks e.g. 202, 204 (Figure 2).

Thus, advantageously, the main spiliage containment tank 308 and the starboard

spillage containment tank 310 can function as temporary storage for spillage materiais
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system Each deck tank e.g. 202, 204 conprises a
di scharge valve V1 e.g. 702, 704. The discharge

wo 20ehwssyV1l e.g. 702, 704 is connected and opePE€TSEGRINS/000059

fluids to be discharged into the respective deck

tank e.g. 202, 204 using tqg di esel punps e.g. 210,

212. WD 2009/ 105032 PCT/ SG2008/ 000059 12 Figure 8(a)
untit $hexe s evaittble dedptankew.os ROM 204 EiduraiRdte eanéain ohresnqye the

Sp.lﬁa}’%t r%sﬂ?ﬁthe‘i%&ﬁﬁé‘%‘l s dFI gure 8(b) is a schenmatic

rlcvewo S suction pipe system
Each deck tank e.g. 202, 204 further conprises a

SUCFn' tﬂ@ e\@hﬂi@ e\%o@mﬂant 8h= pu&@”rcorﬂ&)ﬁ&uﬁwtdoﬁfpnyéﬂ M€ access
nnect ed and ospened { or fluids

stafe A NERUB AP RBOHRG B oS SEEIS (e oy aboess fo
thedfléhp ;%84; 306 fiogh ti'l&eseddnﬁsa{cicﬁum 8e(Fiyure?A)0sia 82an access stairs

f ol d
2o AL o L A TALEDRoR Pt g
7(a) (b) and Fi gures 8(a) (b) respectively, mxing
gti?et gﬁﬂg A&ﬁi‘? 36% ca&%edé/?r# 4 @ntPibus 5%1;;35@66&&;;% wﬁter for air-

can ﬁlXI?g artlcu ar
comiﬁioom systems in @B dhaiiving §\é%’tﬂf?r il & p%?) 8} *PS{ wsdng fhepupmp 312 1o

dirall 26 NehidrS/iAEB! 'sSé( SI%st Bh@aﬁd Wk @n&iBsr fise SlsBihe dThieump room 306
anot her deck t €:W&ansf er .to an,oi.l %'% t.hat

cary éﬁﬁu‘i"’%‘é’a‘;ﬁr@"i“?%?""a‘ie"ri?ﬁ F 9RREAR Gk Fefic sReping Fgines
usedQly dadte RARRuaEes 162$B;buﬂ 2 thg eksing iegpienp Bl a’toa:ira\a Sea water

w5 L, YA O AT R Y G p e
rooski3Dbeid provithh eeraironraéniallyr ataspiatee or céﬁamawlla@j\)@’i@’efw the
circs: aftiﬁigc?ohﬁgwg ! 1ing fluids. Further, the crane 214

out 165 feet with a rotatlonal radi us of
about 150 feet so that the crane can |ift | oads from

€. Oin b @sarﬁﬁletehﬁ%ouﬁﬁe?ﬁ'mﬂp%fém%estﬁﬂﬁéwﬁ 2o @HeSvesdel 102 further

cor&%{s;ls I&?];E;tg flof? %grg;tef%?dsr ng\é?{%ﬁfége %Pﬁﬁ&%l%d gﬁ c==ntr|fuge
apgeP@ds 226 Bait be 1exa i@ tatmbadondiiining asval rembia rfroof the driliing
ﬂw et a&%:n&{.)@cf e%@ﬁ%lé"f u Qg bn"‘%%:??s!i%é fi!ﬁrgsf,] %&%% gié'aﬁo?;g %‘obtam
suftabiel drifiing faid¥ HEnenwntrbegeoatperaius LR is comBIgiedy suitalla pings (not
ShO%i I!l\tgdthé) Léitgcl?@arﬁ-(gee |204C‘§3{1f1 %ﬁr}ﬂ&ﬁx@ f%ﬁn%hi\!é e @btain a

e recelv 0”10 gs or f eeder

paramargérdianeduwrpa@rf@ earriefopu Using & W@r@é@wﬂi Hew &t m?F?é'gfs via the

ceﬁgﬁ%@a&?éﬂatu@ 8od. rﬁ@ﬂéﬁ@a&écﬁﬁlyt fhehigh @%&ewﬁh&ﬂg@@w&@ms 226
tanks using e.g. urr u a|

cans il @%arﬁp%ewa@ vigisht Oﬁﬂlen@g‘ {}Ew lﬁ@@ﬁ?\mg to perform

such operations on the oil rigs themselves.

Figure 7(a) is a schematic top view showing a fiuids discharge pipe system of the
deck tanks. Figure 7(b) is a schematic isometric view of the fiuids discharge pips
system. Each deck tank e.g. 202, 204 comprises a discharge vaive V1 e.g. 702, 704.
The discharge valve V1 e.g. 702, 704 is connected and opened for fluids to be
discharged info the respective deck tank e.g. 202, 204 using the diese! pumps e.g. 210,
212.
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separation of any water contam nates. 30 After
processing the contam nated waste, a base oil portion

wo 2008R0d908 stored in one or nore of the deck teeiRSGEHG/800059

the vessel. The deck tanks for storing such base oi
portions can be nodified t9 accommpdate such
materials. Water fromthe processed waste can be
channelled to a sewage treatnent tank (not shown) for

tr a@?'@ré(r e‘gtans?cge%lgﬁct QA Q&% a HhiSS BAGRE e syst(em ct>f the

nate er stora e tank
deathinniks) Figore &(bbm a:sﬂhekfﬁt@eg@emesrwzomtﬁﬂe@ SodiPD GRS Sy stem.

ThR4 QR %@?Q@ 802, 804. Th
Eaégc &ftg {90 ?%41’ | n\'%’rﬁ briek o HRii g, e

t t b
SRS VBiYe MEGRSE. P B BRSS! SELREE SHSBrORey B Tom

thelr@s ik tankfeQd. 203 204 ugihg GidwEseppurpeses. 218, Flgure 9
is schematic flowhart 900 illustrating a nethod for

containing fluids onboard a vessel in an exanple
enbpgirelerd, usiAy tet f&.ﬁﬂsgiﬁhaxga oirer syserearst Hiidsguictionaping system

iltur l?%qa‘é% Lhe %’(gﬁ&)g c{ igéurgg HENL) ife%bﬁcﬂée!@rrﬁmﬂﬁ Qb’érgﬁdi‘ts can ba

ure rou orage anks
carrisd batr ﬁmcexampiesaelpcigeek Acap beusabfos rbng plyeartiaiatyolume of

dgigred

2 f Xkd"{mﬁh sﬁgcgfwe&%ﬁeﬂh&@ Ak t?mh?@ fg%%%i:ﬂ%agﬂ% R;F\ﬁ;bg fore i
aﬂ@h@l@'@ﬁék Bdoriranster FPQ‘E"b‘?‘i RBekTPRIGS ’? ”6£t he spillage

tanks occurs under gr avitational force. In the above

descri bed exa I h e

ek eSSt el R it gt e
rooﬂ Bd tHat eater ngaoﬂng h"lay the gird:wdadsforedirdlmgﬁumbeﬁ willclze anneciatadbby a
perggn rs%%é Hﬂ{ %I?]Etg’l%fl rlanxgw% LHids 206 té&@e%?%?@&s%dhl%g fluids.

rom actual dri ri
Furtize the icems 214 can bé abatwet Efepiwilis rotalignd fadighff about 150 feet

&a‘?% B%n0Raf rhﬁliéxééﬁgrdm letgs eﬁ@&‘ oib@e v%kééﬂ‘mata%d supply boats. A

nation of drilling f ds su as wat
forkF 5 AP IRBATRRY SFR R FPMARSH & MEn Gk i 04 T fcitating
hﬁi@ gt 0 transporting vessel s and marine bases.
I nce handling of drilling fluids by drilling rigs
can be reduced (ie. by up to 90% for handling carried
out inokhe? @xapiaV eslsedilméﬁtZ) instalistipn dely at cordiaryinated driling waste

I nt enance r (Wﬂ!’bﬁ@) ill
t"eé\{%'&r'tt ?r8ﬁesss?‘\é$aag§e e ﬁ%@e ﬁgn%& EJ{SMC;%% he ves SPééxﬁmer "
or 4 Derakt Besautbtlohlurm(i‘@ki) onit, @en be caraeq! P pnithgyvesssly egnigmpgated
dnlﬁ{aﬁq\%ﬁte % %@eﬁé& kbl B9 8F fRRebidrbargtslRl sidr&@dinaRB o} more of

i mna requi renent for- storaefamlléﬁgﬁst "
theadeck damisy Thagestepears bp FiapsiEed &9 & PrReRss anks
using e.g. a siurry pump. Oily water skimmers can be provided in these deck tanks for

separafion of any water confaminaies.

After processing the contaminated wasie, a base oil portion can be stored in one
or more of the deck tanks of the vessel. The deck tanks for storing such base oil portions
can be modified to accommodate such materials. Water from the processed waste can
be channelled to a sewage treatment tank (not shown) for further freatment for conirolied
discharge or fransferred o a contaminated water storage tank (not shown) for chemical
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vessel 102 can significantly elimnate the travelling
di stance fromdrilling rigs to a supply 25 . base

Wg;@m@@ﬂt can be |l ocated at a cl oser di stanceCt/®GIong000059

oil rig. This can reduce supply vessel costs and

travel frequency. In the abgve descri bed exanple

enbodi nent, by storing drilling fluids on the vesse
trediPibnt, OTHRE FeriZEindar eofs thepprypcassss elesontaminaiedfl didlidgy waste can be

rel%%?iglditixﬁ[g grtleh%ga]roﬁrﬁ_p d/l.gt?%crt gosf)egﬁia% é(ns} f ré%& &5 écﬁ %gog% te? for use

forabther bimpgsasi gs (e. g. even provi di ng terrporary st or age
of drilling itenms). 30 The above descri bed exanple

enbodi ment can al so provide, beside drilli fluid
i xFiggre @ isnengptic fewehall POGHHRIRER @FES'PQS% Aniajoipg fiuics

onBeS8 M&‘sée\/\ﬁl\/hn ai@mpRy BinbelihenBasesthbl boeSBM: or Dnbrel storage

tarl3 GPoBES VB ST BIES 8 W Var ot 1185 20 B ppglosure
arcm‘ndfthaal sthrayestaars ist foated s stm: P08) wind et riyre tsipilagd tanks in fiuid
corgl% nchar S with % gpén%lo%ﬁ?ét er E’i od NRY sﬂégféﬂ%mwhgﬁ NRE a?ilu;ds are

rac I Ce an ‘gy consi st ent
relmcirmm ihgr@cm@rﬁ agntgjning of Fecfiide inipéns spian fanks ocours

binAiARLY and the International Association of
un%ﬁng Contractors (I1ADC). The fluid systens are 5

typically stored in the deck tanks after m xing
oDe{,\”ﬁﬁ‘E%&g"h‘e B%étﬁibﬁdi skamiie efﬁbai:ild]e&y&h@ WBssal etl}zl cat ed,used for
of ich the first six are 0
mifig, Safe SRS copibaRoapdteate BB G I HE Dgmen
anc mmwﬂimb flusle ondhe vessel H12, is fegiet eut Wpéfdinasirerhactual driliing
rig lcolprgfaia Al umédelj s %%atﬁ%ﬁ%%h@ @gﬂmﬁaléﬂ riifi LIRS can be

use 1 n
enmmqsﬁe@omjunmsaumvgfr ﬁrdWrﬂqueert@h iasatemea %fﬁ% be igvgnted when

trar?éf%{'l Fﬁn FE&M Fi:etﬁ‘atn‘éﬁérﬁﬁb Qfe.%gélg dfd fizHAe Béﬁ& siRéd kndling of

treated syst

dni@tgqfé#‘cﬁ @de"U@édlgﬁ &an §ﬁ gsﬁqugw} (A%quéJp&P QS&pfOﬁB@r@Emg carried out on

theg\FésbéH (142} thv BRLLS dé}lﬂ hetHiSRBES AUk BE @ecﬁﬂéd a:ddmiimg Qunits.
| Sperse r

I
o] ioct <y liBdue nipo yerel Tl Uigpa anayets. duing g
moteptdng, prdietee deingh etiizdénagadn €. affee wrefuentedanoeliminate the

ST 0] 0 Iyfefinore, th
ool 4P fePdR e e Ao BRiC %b%a”s%%%‘% ot Alefmors, the
veslsemztcw stgnificantlyi eﬁmma*r%eéraaﬂmgﬁiinﬁen%ﬁ from geilieg Hossioe supply
ba érﬁt%t it Y pd ﬁfclafégcéélaaaﬁ @%z‘rcb% kR & FiE RELESN reduce supply

ot assl um cont al ni n emcals are frequently used
vessel costs and travel frequency in the above described examplé embodiment, by
storing driliing fluids on the vessel 102, .other marine supply vessels can be freed fo
utilize their deck load capacity for other supplies and thus, can improve provide iogistical

support for drilling rigs (e.g. even providing temporary storage of driliing items).

The above described example embodiment can aiso provide, beside drilling
fluids, mixing, treating, reconditioning and storage of Water Base Mud (WBM) and
Synthetic Base Mud (SBM), Drill in Fluids WBM and 8BM, and completion brines.
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" 20 to provide greater shale inhibition. Specialized
chem cals are al so added to adjust or nmaintain

WG 2@9@@01‘;1 c mud properties. Calciumtreated SyBtESG2088/e00059

provi ded where dival ent cations, such as cal cium and
magnesi um when added to a 1freshwater drilling nud,
inhibit formation clay and 25 shale swelling. Hi gh

| eve@lemwob aa@hmgobfeﬁmbmm et carsesl ptovided iy tiod above described

| |
R 5 P P S B S
withy pissoripiical edepied u%b}f dhe) Amaubatialp@trgiﬁw@mi@utv,@ APd and the
InteHaF&'lapﬂésthﬁne&“Eﬁmﬁ)a (ﬁﬁ‘ﬁtﬁ%@ SK@CQ Sys-t- HeT® ﬁu@/p systems are

usua have .5 and an

wmbgtgregy@th@@ﬁ@i@iwk%@ﬁ%mlx'@a oaef%t@na | b/ bbl (600 to

1,200 ng/1 calci urr) Li me systens typically have

ei t her excess i me cong ti.o fo. 2 |h/

o N, R 340 Vel e TR 1 [ Plsotial S ok gt based,
folbﬁ@@&ﬁ ol 27 systheerbasatisgstemt, Bortgowiftbths keisb bystdromhizh uses air,

tem S i e

mlg %?li;nocrr gaﬁ a%/ 2) di'gi,li m%!i Lu% g?@é@%%%gn@ﬁﬁd@?ﬁ&g ﬁé%ed are

proper umtreated
desigoksi foregsedn dedliirat Ca‘nueﬁm’ﬁnddmrk@lec@mfaﬁﬁ“ﬁatl on but are
susceptl ble to gelation and solidification at hi gh
eratures. WO 2009/ 105032 PCT/ SG008/ 00005
PoI aedisgorsed mesiame 57 GUavied wiHeh &duda SPPAJBY oﬁ‘ai“i“ﬁd““‘is

and SARE ?br:;t t&égfetﬂ éi}%@sltnhss thaha;@l“géwé}aw uulsﬁd fonesihgiitw g@lisydfeﬂbs-hoie
are Ilize 0 either S e dr
cin!‘yp%\)'gmpers(ﬁng Egpgrsa?;s%nq?@gﬁ cﬁfﬁﬁt 6“‘ §§I}# ﬁn? Hpamcies

or for |ncrea3|ng VISCOSIty and reducing fluid 5

lpgf bsg\g/%écli Ouiﬁfr{ﬂ d| % a C . ;}{\ﬁhe%% %{b {efd%;ﬁﬁs t\ﬁhﬂ‘:éﬁaehigher densiiies

araeuirat], og wheledeéel cpndiiitns treay iR Embmﬂify mvﬂ?ﬂwﬁlﬁl Qfﬁeﬁ glispersed,
typ?c%h)F ith %ﬁ%@tﬂt@ﬁat zgﬁﬁeswﬂ'gannn%r TheddSHE i bﬁi&hgﬁ@ are effective

hese syst ens nor mal ¥
defsrelenia aad AliaEAHCRTRITARSSBIBRTRIBAS CBERA AE Teenty used

to %ﬁﬁﬁibtdré!é%ert Shafl Mﬂlb%ﬁ)h epbdiQiREd chétikaldSars 2isol atieand adjust or
magnesi um Most g érrers have tenperature limts

m%?‘ﬁﬁp%ﬂfﬁﬁ?”%‘?ﬁ’p certain 10 conditions, may be
used in wells with appreC| ably higher BHTs. Low

2 ysE R REAT affinR oR AR WA RIS 8 calchm
and oldgdssianewbambddid gda fEshahios ofifing nsﬁomh@zt gtmatign gy and
shgﬁ ?@n%tfn@‘g ie@gl%%tf f{?ofeocaqg o e VA8 deBEcongo!aMoﬁé?ﬁr{gd%\aie and

ess an exhibit a 15 ratlo
holgreinlargsthasb laind $o P@\’%@trf?mﬁ’ﬂpé dgmage ddydrateglime {calcium hydroxide),

gypNt AR WSLE BB L oaMiGR| diforid8Care principal ingredients of calcium
systems. Gyp systems usually have a pH of .5 to 10.5 and an excess gyp conceniration
of 2 fo 4 Ib/bbi (800 to 1,200 mg/i calcium). Lime systems typically have either excess
lime concentration of 1 to 2 Ib/bbl and a pH of 11.0 to 12.0 for a low lime system, or
excess lime concentration of 5 to 15 Ib/bbl for 2 high lime system. Specialized products
are added fo control individual mud properiies. Calcium-treated muds resist salt and
anhydrite contamination but are suscepiible fo gelation and solidification at high

temperatures.
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pol ynmer additive as a viscosifier or bentonite
ext ender and are non-di spersed. One prinmary

wo 2RdNeatage of | owsolids systens is that thepCT/8G2008/080059

significantly inprove drilling penetration rate. 20
Sal twater systens are provi,i%ed. Saturated salt
systens have a chloride concentration near 190, 000
ng/1 (saturated) and are used to -drill salt

f t Sal t vat e .
conbaupebfeigoys 1T erb Ut Mg Eafortid gerFaly fong-chain
highmeolerstizaheight pdlemers dire wiilized i a&tmrﬁﬁmugtea@v&twids to prevent
d:s%é(r‘?{oﬁ MR 08! dNRShr MHibiicR! 6r fb?ldﬂ'éa%mgm’s%ﬁﬁﬂ/%df fe@Ring fiuid

Seawat er or produced-wat er_ soyr ces
iosar‘@qgu% B@ilﬂé@sfﬁ% m’@sbifarf%rsﬁew PPOSTE. ifEiHding aﬂa*am'%d? celluiose

an® ﬁ&hkﬁi’gﬁ:ﬂlbgiéécﬂ&oﬁ@&s @rﬁ@&ienﬂ? lhﬁbltl@ﬁksaﬂmmsaﬁsll arNaCl, are

ori i bition d
oo SRS HiRle SRR (s il oo 2 Al
arrﬁumobfa&eﬁtonw@hd asayabé apubitig & dighEht ctfians Isuaim@s calcium and

maﬁBTsanil Eggétepoéﬁl?eqs th%v% Q&ESQKE 'ilﬁiﬁg lofoW %%’F but under certam

animng properties’ an uce | oss.

cor@ifiont asaycbernisdd Irawﬁfsmt’@\ﬂnmiaw&l@% PHI®pased syste ms
are used for a variety of applications, where fluid
stability and inhibition are necessary,

hi glevt epfisieryetgms armrp\gdeqiygﬁrehiéﬁhg%s ingiige @Mg?rgs in which the
ama&mtqwa%)m el 6 ﬁ.@a}e zmtrbm el ﬂmabbmum ndfhretyge higher

thaa,ago%aq%éfo ﬁ?{ E; WSIEJH% criTB ﬁpﬁr %on%nw{ or ?é%ls@r’lg‘%xh:bst a
ratie df afrillee sblids e @sitdrite cﬂnuéssstrfanélﬁ p&meeoi@ﬂ@yﬁemséspi@ﬂ@ use

contln QuUS 20 /.QQ0.
oGS B RET =851 Ph Laniory BRERg il e honidirnereca. one
pﬂfha@luadifapﬂaas eof imrs@k@j systamer s thefriheyi significaglly dingroye drilling
pené%,gt) (k' enul sion, and have |ower electrical

ta |t| es and hi gher fluid-1oss val ues.

Concentration of additives and brine content/salinity
ar eSQEﬁ\th&ds}%mé? (Hiérﬁ'ovﬁB@mSaﬂJr@tadi seiti bjgi@rhd dmvand chioride

coq%pngﬁlégg}ﬁ%a%qmésmpﬁ eesﬁutﬁ?ﬁcg ﬂ'ﬁgéreeaég OJ gcr !(!) fstagdmrmauons
Salﬁm& s@@remrhawg af dhivridis . coAtenh oﬂwloﬂmbsﬁomgtmit Theilayer levels
arebtﬁuR i"eeiergegiogn OA iﬁ&%gﬁ%}'s‘%&m’fgp s?éi]g'hé éHﬁ@JﬁteY\@ﬁtﬁfs At usually

requir I gher
prepaigil thioomiadackie, |semgatagemp@dﬂmd-watgrcwqe§ Meghe afegprppasgd from

fredl (lf bpiﬂé SR 4fla ?iﬁ%&duﬁﬁ hid PH& k¢ Qrer %m& §ucfH & Sot@Rfhim chioride

agent s atty acids and am ne

useddot s mb@ysomb whichiage a§¢?<i/t0 %ﬁh@He ABFIEg Rl WERTHES Spacialty

proﬁQéQ%ucﬁ H¢ Etduiit SCMTEREcH JiRediests, Qirg asddoto i dsadistbsity for
10 organo cl ays gxnd line_ f [ alkallnlty
hole-cieaning propertles and fo reduce fiuid loss.

Oil-based muds are provided where oil-based systems are used for a variety of
applicafions, where fluid stability and inhibition are necessary, such as high-lemperature
wells, deep holes, and where sticking and hole stabilization are problems. They
comprise two fypes of systems. Invert emulsion muds are water-in-oil emuisions,
typically with calcium chioride brine as the emulsified phase and oil as the continuous



10

15

20

25

30

Synthetic nuds systens are provided. Synthetic fluids
are designed to mrror oil- based nud performnce,

wo 200bhidsok£Ss environmental hazards. Primary syrtireGo08/000059

fluids include paraffins, iso-paraffins, esters,
ethers, poly al pha ol efins %nd i sonerized al pha 15
ol efins. Synthetic based drllllng fluids use a
phé’s%r rmég/ iy déh‘fafrﬁﬁ@ Auch BaB9vObtise in dNerliguidi piase.f Relamed, invert

S sys rQvi
errﬁl%an %r?ge gr Cerrﬁv.g%% aﬁ‘dqﬁl % logvg Eiep(ﬁé‘él %tFﬁmties and higher
fluithiesls Unebued ﬂ:oac&nt:atrmn bf additiveisi ad Prine |cv@gnﬂ8ﬁ]nwm gragvaried 1o

co&Fc% ity ogﬁ:ﬁi il %QSOH‘@H&}E’@; @n—%tasécﬂﬁ'ﬁ& 5@9@1%:.%@5! with

annu ar Ve ocitres t W | . renove
onlg @il 8p rﬂyshczum heseend Piengftenwisee RS iR ﬂ}@ et ﬁ’?‘?@e gystems
pick QB WA FRHEHe foRtalioh W additionk! RABY bNdrne iSades. Wi Tl systems

duced and h
* rocim R SRRSORA SR 1S or Ve SRl PR Blves

incigeSerSulsificas tameSttlﬁgl dgeras &iohinyorl faysadds ol gine sefvatives) for

. form hi carryjng-cap . r b
vist R et B PouR RE Sofee) Sitcfars? hin HeoRf b8, materiat:
orgapid clags artd fndvendkalindy.r enove drilled solids fromthe

wel | bore. 25 After briefly listing the fluid systens

above, additives are listed bel ow These are

genSyrdhdiiy racisepstensiae plovidedSontighic Brids eredlesighed to mirror ofl-
ba d' ol Worfblrthefls, WfHCELS ERGroAR Rl el YPrrAranSRAgicle duids

I n sacks, prepal l etized to oil

mckuelg ss’éfﬁfg reoiscarafimer Pﬁ@@l gihgfraPolytaiRhia: Siefive 25f ‘%ﬂ"ig%‘gra‘f? alpha

osefﬁ& @k)ﬁtﬁé&%e&%&d BliROuids dskiangriblywr diffsiat ‘8ase Ofime
difives have 30 nultiple uses, and for those a

pr| mary and two secondary function cat egories are
| i shigdmist, Aokl arti/brygasp bystams rapd panlitietti Few basic operations are

o 53 OB A o g 0 ar o

gad lmiethacsﬂelbbrecatgaﬁa capala Oégnhtean@l apidarr Yeenstiies tft will remove

| b
o338 S5k el B N5% FRRIRG = thing bR, o) Bream i
ml@smmd@gdwdygtern%mqjg@atﬁﬁ%@&:@sﬁéﬁe\p@: B\“@V@ﬁ? ailow:ng dril

,soi@é‘% 8L ir@hovdde taff addsOsurabianat éifd%os@sb@&ﬁﬂyﬁ oA Gdiyiiere®, form a

such as starch and xant han edu
high (e yingwReRSEY Rﬂ’ﬁ"& e araee SO é\é R %F%&’#ﬁdﬂﬁ‘?‘%ﬁ G (which
redS64kAhydroaaiEs hisd) 36 eandediriied salids frpoltyphelibpheat es used

to reduce calciumin seawater, treat cenent

cont ani nati on, and overcone cont am nating effects of

an h&mbﬂmeﬁ;amngﬁpsﬂm sysbaynshalbovensddifves aredistash below. These are

geﬁse?cja!ﬁ(%tcgépted by the IADC Subcommittee on Drilling Fluids. Additives are typically
transporied dry, e.g. in sacks, and prepalletized to oil rigs or vessels for further/additional
treatment of already formulated or mixed drilling fiuid systems. Some additives have
multiple uses, and for those a primary and two secondary funciion categories are fisted.

Alkalinity, pH control addifives are provided which include products used to
contirol the degree of acidity or alkalinity of a fiuid inciude lime, caustic soda, soda ash

and bicarbonate of soda, as well as other common acids and bases.
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10 Corrosion inhibitors are provi ded where pH
control, along with an appropriate corrosion

wo 2008/éspsL or, is used to control corrosion, neRtT/SGEIPR00059

hazardous acid gases and prevent scale in drilling
fluids. Common corrosion iqgibitors are am ne- or
phosphat e- based products, as well as other specially
formul ated chemi cal s. 15 Defoaners are provi ded which

:Ogtr:%?%ﬁ”g‘ﬁ Odu%ﬁ’ﬁ’?’g ‘*i?d “a &i“gat ur %g&r ?é\kh?'%actenat

deomadsiionEfmkiar brgesic additiyesostict ed mmdumcﬂham Gurpr o ducts
that create a heterogeneous m xture (enul sion) of

two insoluble liquids. They include fattﬁvam ds and
ami Gelclizs etiuca® atneravidedswigh inslude (Reda Pshubrsaripiple of soda,

cali@it &8s et ce?féﬁhoﬁoi sHoSsHYEs asdads, rediDet BaibRiT iﬂa%d;ater treat
surfactants, for vva er-basggarmds Pi;r'gfl%u ts n%i(
cermantoRpnENTnRIgRt AVALPYPIEIRE GRNGTINAI © FhY ?EPS‘ gy,
bobdbin@f calciResdutiaieel y charged) chem cal s, dependi ng on
the application. Filtrate reducers are provided
whi ch include filtrate, or fluid | oss reducers - such
25 Gemdsdort tnibiterscaraysovidddgwiare  pHOMDIOS ciengnwith an appropriate
coﬁ@sﬁ&ofﬁ}{?ﬁ o g?éd]t &l &ﬁf‘r&’ ccﬁl%@éﬁcﬁé/dtt%ﬁﬁa B&%rdous acid gases and

ize arch serve to decrease fluid
pravgetssca& imediibing diuiss. Qﬁ@ﬁpérﬁ?é'ﬁ%'?“ HIdHPIFeArg FINg-fY P oSphate-
badddHrSttd bSWeH29bRses ge@;aﬁ&a@ﬁmﬁlﬁté@ldwm&ﬁg filter cake
into the formation. Floccul ants are provided to
i ncrease viscosity for inproved hole cleaning, to 30 :
i ncpepamehe Blcopiolitiey ivtidh moiddé ereduatsi designed de -reditcer foaming

aclipdi i anPiehe sl arysha S g

tetraphosphate and acryl am de- based pol yners nmay be

usegmu'gﬁgys %l%u%%wﬁgé l\t\%‘iéf’lain?lgéé kg8 thi éf’éﬁt@eé‘%la%?ogeneous

," causing solids

mvéé!let Caulsion) i/ peokibledauiss FCey Sus s A G6ES aﬂisamm&b%ed

ché:rﬁiéé& R JORILE AlR Maoélétga%@nﬂéh‘sé‘ébsi Bighitkd %cﬁbeﬁid?ab&r—based
at al so act as surfactants g urface ctive a

surfastangier WRtTResHt BWERFEOBCIVAREPS ARG PENEY & &) non-

ionREh8iital)ar Caldnik@ssitdly dhargd) liiamghs wiabendidgesr tha gpplication.
formations. 5 Lost circulation materials are provided

to plug the zone of loss back in the fornmation, away
f r oRtittdercdtiacat arephuideq whishtitrhudedilitate qu duid !@@e‘ﬁ@@tqefﬁns such
t S [ d n d {at d
o Mg ¢ i T2 LB S Rt ot
prqgebﬂimmcbsia@bl-gﬁf@tjsarme tced%Rf%asé figd fops, iggmeasure of the tendency of

the drilling fluid's liquid phase to pass through the filter cake into the formation.

Flocculants are provided to increase viscosity for improved hole cleaning, 1o
increase bentonite vield and to clarify or de-water low-solids fiuids. Salt (or bring),
hydrated lime, gypsum, soda ash, bicarbonate of soda, sodium tetraphosphaie and
acrylamide-based polymers may be used. They cause colioidal pariicles in suspension

to group into bunches or “fiocs,” causing solids to setiie out.



10 fluid' s coefficient of friction, which decreases
torque and drag. Various oils, synthetic |iquids,

wo 2@bapdii e, surfactants, glycols and gl yceri npCESGHo8/D00059
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as other chemcals, are used for this purpose.

Pi pe-freeing agents are pr oxé ded whi ch incl ude

products consisting of 15 detergents, soaps, oils,

sur fraginaigt sgamd aieherovigbe nivkieth sinclddwe skemealst thaaraso act as

spotted ipn an .area of .s i ' e
FBR0S tprReP i R F SRS H B, MRS G ARET Thése foamers
pefrmni elr eggassirilling tipopghswat@hegagng fannetisinsi nhi bitors are

provi ded which include sources of soluble calcium 20

and potassium as well as inor%anic salts and organjc

compeshasuistinatmaeis ge Breyided Te (g Bie BRPSr @iess rg?éck in the
fofRAbE, AWHY TN B12 boldIRREiabs, QAURAt SubsRubSashetlioRs @Maidt result in

excessive _welibore enlargenent and heavi ng or caving
adgfippal d&l'\"ﬁ‘gﬂl}"*\%g“’ﬁﬁser-sensi tive shales. Surface active
agents are provided which include surfactants, as

t he re called, ..2 t. u ' rfaci ' a
o LB e oD PR e B L ST BDRL g
fluicket evefiwiant obfrictipn, Whiehs desregseh dorgne las fdreg. Various oils, synthetic
igf8s LT ' in, b4 QEFHS BMES cRmicals, d
!mggﬁﬁg%%ﬁrgﬁﬁé§ﬁgéﬁg&%&%gﬁgﬁg%ﬁg’surfaces insofvgiﬁ are use
forfhigpePser e stability agents are provi ded which
i ncl ude products that increase 30 rheol ogical and

filtration stability of drillipg fluids exposed to. ..

hi QR iR et i PRESES WS KGWER o BeoRes psPRistag o
detdngdnts, isoden died sprisigpadeandnatber dhbmelsc Db tédgenis are spotted in an

Vard ous .chem cal e . 4 Nnec ' ' :
arsot rect P} SiGad atiRtialdl gt e iasichf. roreby froeing
stugklpipeas i gnite, lignosul fonate and tannin-based '

addi tives. WD 2009/ 105032 PCT/ S&00S/ 000059 19

Thi nners, dispersants are Qpr ovi ded whi ch incl ude

che@halal eonirplaiphilvielF faje Pryided aytieh RYA Sowees Bk Roluble caicium
anY Ip>ERSIkY a8 MbIiReY i%@)f@@aﬁig%a@sﬁ afi® blddsici ddnibodhdd, It Provith shale

They may he used, furt hg& to reduce %el it r eq[gtthéa .
coptrl Y aEueng SfRig ‘I BIRAPABTIS PIPRICRAES Uigh i REFVENT excessive
wellispre ehlagfament 5@ heatvihgo byyipehilkadriting waigrsehetivarsthales.

i gnosul fonate materials function as 5 thinners, or

as dispersants. Principal purpose of a thinner is to

f unSuifare ativaagaits acoubddred whioh inclkide surfacianis 1 dey are called,

that f =8G&M 'i:ﬁéﬂfa%@ t%fgsi&ln Rt bEAESing MirERed @I BS Wa@Psolid,
viscosity and ge strengths.
water/air, efc.). These may be emulsifiers, de-emulsifiers, wetting agents, flocculants or

deflocculants, depending on the surfaces involved.

Temperature siability agents are provided which include products that increase
rheological and filiration stability of drilling fiuids exposed fo high temperatures and those
that confinue to perform their iniended purpose under these conditions. Various
chemicais are used, including acrylic polymers, sulfonated polymers and copolymers, as

well as lignite, lignosulfonate and tannin-based additives.
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Vi scosifiers are provided which include Bentonite,
CM5 attapuigite clays and 10 polyners that are used

wo 2009145087 ease viscosity for better hol e cl eant@WySGIIIs/000059

suspension of solids. Wighting nmaterials are

provi ded which include Barifge, iron oxides, calcium

carbonates and sim |l ar products possessing high

SpeG'hihh@'s,gﬁByeﬂsantk em¢ peevidedsebich dnalesist chgmicalg that modify the

[ f e Th b

reigfgoanﬁ b%FNe% Q/?ﬁ%g& adudy‘étgc%lﬁtggg JfRbi h{%ri? %%Hiiig%rrg% £ They may be
usky, &rtpar g@mecmel g cbtieng hmcéﬁaﬁe teh Hidigu uFpgRiity,” stc. Tannins
que%rrécﬂB} QBRousRlHos Rk 'h@ﬁié &ﬁbﬁl:@?ﬁ)ﬁéu!hﬁsa@dﬁﬁn@lstﬂ)ﬁcnon as

i nvention as shown in

n.hl@‘pﬁg% d:{r ﬁg ﬁtsgewqtﬁd:mnc@@%.\rqq% é’f g F"B’I’HEF ﬁeto §‘¢F’°F‘P‘P ag p defiocculant

to FeRBS abotioR gfidcaMiaiér) @Nclap plrticias MhicA(brethees higbdiscddig and gal
present enbodi nents are, therefore, to be considered

SUPRPWS| respects to be illustrative and not
restrictive. 25 PCT/SG008/ 000059 Received 15
Sep%@%ﬁ%g%gg B Pﬂeﬁ Lvﬁllcmsmcﬂ:de BenforE€SSRL, BRspuldiRr &&E and

one or nore storage
polymeksthiioare et fnigoreass agcossy g:m hefien iplg Figanipg Apgysuspension of
soffsound the storage tanks; one or nore spillage tanks
|anU|d comruni cati on Wlththe encl osure; a
fluid.discharge pipe systeminterconnecting the
st onpaeting khstemdd ar@ provided stichiindugs Beriey dtoenexides, calcium

|nterco ectin stora n
capRges TS G IBr e Bt g e or e b o8 o conirol
fommsibreprasslirésy checkGomiatiom gaving Ardidaciifbteguliing dry pipe.

i nterconnected storage tanks; and further wherein

when the fluids are released into the enc osure, the

f | uitoeill dreeappiecidtad dYi . perseh skiigd (i &@eaﬁéhﬁ%nwﬂ%{@ﬁls Variations

angfo?HJd%étf%Bélméspbé Prad: toAthe\é fb?%lnt frentnOsd Bigbvin ini B8, specific

vesse risin ne or nore.s
ertegfimersy WP ISGPRASTS M S PO oS T0P 8y DURACS e Droadl
deSerREA TR BkSH: embodiments are, therefore, to be considered in all respects fo

be illustrative and not restriclive.



- tanks and the storage tanks; and 20 a punp_fo
“-returning drained, fluids fromthe. spill aggﬁq‘&ﬁ@ Sel)te"-ﬂbm'2009
‘agai nst gravitational force to the storage tanks via

the first pipe system and wher&in when. the fluids

are released into the encl @8ure, the fluids are

one or nore spillage tanks in fluid conmunication
Wth the enclosure; a first pipe systemfor providing

active fluid communication between the, spill agCT/SG2008/000059

degied i nto the spillage-tanks under gravitational .

" force: 25 3. The veéssel as clained in clains 1 or 2,
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20

wherein the enclosure conprises containment wall

“secti dns, Anrrspedifan Storieg T¥dsnin? wess®! COM@TsEnt ai nment wal |-

' oﬁ@ﬁrtmnﬁestofage&tnk@rﬁrmmgames de railing of the

: ;/..esse%ne closuFé%Mfeﬁ%?cJun@ﬁe o%l g%gaké n Cl ai-m 3, wherein

one.of the cont, |nne %1 C n arates a .
TIPS raraitsr MR JaE Sam Ry Mk DR ETRRITS 1 o
cont apfividgisciange pipasyaiemintercennesfing Mestasaga Bnkghandavay -
f r om khgidlsiatbh gipd BRtdnenBrcobneciiigthy 85286 tahks; @hdi ned in’

clai Mo dinGk 5&55%?5&'@1%:W?:r%aﬁh&‘gmdscﬁgcﬂhlﬂﬂ‘i%tstg%hlfor

SeCtI ons Punctl ons as

S a
SpiKiag fuidspsinaAbe BTy 8@% aﬂace. ved 15 .
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or’ nore drainage inlets disposed in the enclosure for

providing the fluid comunication between:the

. spi || Age thyeRee! iR gotingiuids e Kesrdl SOBPREING. The vessel as -

cl ai megk ormmard storag? farkafiot $ieringddidpr i si ng.a punp room
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tshiagectasiel and the sterage tanks; and

a pump for refurning dramad fluids from the sp'llage tanks against
gra\}'rtatlonal force to the storage tanks via the first pipe system; and V

wherein when. the ﬂu:ds are released into the enclosure, the fluids are
drained. mto the spillage tanks under grawtahonal force. -

3 The vesse! as ciaimed in c!aims 1 or 2, wherein the enclosure - -
compnses containment wall sections, wherein one ‘or more of the oontainment walf ..

- secﬁons functaon as.a side ramng of the vesse[

4, The vessel as cialmed in ciatm 3, whereln one of the containment wall -

'--sectlons separates a fiving quartars of the vessel from the enoiosure for contasmng

the fluid wrthm the enclosure and away from the imng quarters

5, The vesse! as cla:med in clalms 3 or 4, wherem one of the
conmtnment wall sechons funcﬂons as a bow spread wall, '
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8. The vessel as clained in claim?7, further

- —eonprisi-ng-a second pi pe systemfor connectimg the.

punp to an airconditionlng system -such that water = :
punped onto the vessel is circulated to the %EEmcmmmﬂmmﬁ9

- Jairconditioning. systemvia. the second 15 Rspeiped 15 September2009

system 8: The vessel 'as claimed in any one of the
precedi.ng cl ai ns, furt her conprising a third pipe

‘'system for providing flui.d @mmuni cati on bet ween the

- spillage 20 . tanks: and a subnersi bl e punp
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-spillage tanks are |ncorporated in a hull section of

the vessel. 11. The-ves c med in. any one of.
t.he p?iced-rrl’?g}'eﬁ?e e E'r‘.’@"ﬂ 2 %‘I‘&'L‘Erﬁ”ﬂ?'?@é tanks are
di spogemprToem @utetoal tovted. spifage tasks whereln the pumpg9 disenses in

" Mk poglp fm; cont'ai-ni ng flui ds onboard a vessel, the
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agpusysteomder gravitational force; the nmethod further
5 conprising interconnecting. the storage tanks using". -

a flupd d'ﬁ%*@;&? R PhmSY # gl[lp bneagldthe precedmg claims, further -

*comprising

- a third p:pe system for provsdmg fluid eommumcatlon between the splllage
‘tanks; and . :
- a submersible pump prowded in one of the splllage mnks for pumping the '

: drained fluids between the spillage tanks via the third pipe system.

"10. - The vessel as claimed in any-one of the precedlng claims, wherem the
splllage tanks are incorporated ina hull section of the vessel. - )

. The vessel as clalmed in any one of the preceding clalms, wherem the
storaga mnks are dzsposed ona deck level of the vessel : '

- 12 A method for conta\_ining -fl_uids onboard a vessel, the méthl_)d

pmwdnng one oF mere storaga tanks onboard the vessel for stonng ﬁurds
formmg an enclosure around the- storage tanks; .
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i nterconnecting the storage tanks u3|ng a fluid
stem - for treating fiuirds—and

drllllng wast e and for mxing flui ds using the

interconnected storage tanks. 10 13.° A net hod fd’rCT/SGZOOS/OOO%S’

contai ning-fl uids .onboaid. a vessel, the neideiyed 15SCPmebef2009

conpri sing, providing one or nore storage tanks -

onboard the vessel for storing fluids; formng an

"~ .encl psure arourid the storagg tanks; 15 providing one

or nore spill <(S- .0 f '
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_-t'ﬁoé”%%f’?l age tanks ‘and the storage tanks using.a
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of" e ”W?é’rsé‘?'ﬂgettﬁg(sencl osure conprises contai nment

wal | sections, wherein one or nore of .the.
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'cI ai mvparein whgm, e

o&mggpig %essel . 15: . The nmethod as clained in any

.one

laims 12 to 14, further - 30 COMMLIS|NG o, . ;
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fluids into the spiflage. tanks. occurs under gravntat:cnat force; the method. further '

oompnsmg : -
providing actrve ﬂuid communicat:on between the spiifage tanks and ther .

storage tanks using. a first pipe system; and .
retumlng the drained ﬂu:ds from the splllage tanks agamst grawta‘bonal force

to tha storage tanks via the ﬁrst plpe system usmg a pump.

- 14, Thé‘method as cléiimed. in ‘claims_ 12 or 13, wherein the enclosure
comprises containment wall sections, wherein one or more of the containment wall
sections function as a side railing of the vessel. . :

_15. . The method as élaimed in any one of claims 12 to 14, further
" comprising prowdmg the fluid communication between the splllaga tanks and the
enclosure using one or more drainage inlets disposed in the enciosure.
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=providing a water chest- 5 di sposed in.the punp
- for pumping -water onto-the vessel. 17. Thele?éqIWdSa%PwIHber?-OOf’

provi ding a punp room external to the spillage. tanks
Vherei-p-the—punp—JIs—disposed—in the punp 100
providing fluid communication with the punp usin

claimed in claim16, .further conprising connecting

the .punp to an-ai rcondi ti oning, systemusing a

second pi pe system such that? water punped onto the

vesselgi s %ﬁ&&%@%&% iR raftl {scm&ﬁértaoamsag system

Vi a the seco st
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systemusing a subner si bl e
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SRS g™ anks are di sposed on a deck .l evel of the

18; The method as claimed in any one of cla:ms 12 to 17 further

prowdmg fiu:d cornrnunicatlon baiween the spillage tanks using a third pipe

sysiem and - :
s pumpmg the dramed fluids between the. spellage tanks via the third pipe

~_system using a submersible pump disposed in one of the spillage tanks.

' 19. Tﬁe method as claimed in any one of claims 12 to 18, wherein the -
. spillage tanks are incorporated in a hull sec_tion of the vessel. a

$20. The method as claimed In any one of claims 12 to 19, whérein the
storage tanks are dlsposad ona deck level of the vessel. :
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