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WD 2005/ 073500 PCT/ N0O2004/ 000289 System tank and
output unit for transporting untreated drill cuttings

wab@sprmsent i nvention regards a system for trBOEFNORE04/000289

of untreated drill cuttings. "Untreated" neans that
the drill cuttings have not undergone any significant

tr ansporem Bl bl gl e B ERR Ak Hited i olRimel O
Drilling of boreholes during oil and gas exploration

Tenaeahemvantiarggardsavystén fef trahisport of Gnttchicdgill cRGHS.

il yttings consjist of ground rock, water and
@gteat?és mspng, Gt %legrﬂl@ﬁétmgé hpee nafandereens prwsignificant treatment

S 8 O R L W T i

drill cuttings were S|nply di sposed of on the seabed.
veale that the drill cuttjngs

h.h
Pt fini ot Rprshiplys durieg P gnd B CarATY Sshgife e it OF crll
cﬁﬁt’iﬂgs CHhRE AMAINHtIRERGIIG of grogﬁh A whiep Qndsn%ﬁ\ﬁﬂes of various

herefore, many countries do’not 15 a
thmmadﬂgth@ﬁ arg ppdd asadditivag duromg 1hh drifmalvpdratinn sié nsiytalseeontain

areas Thgs theﬁgrlll cuttings nust be transported to
%W%35M¥QF ??%ﬁﬁ nt or alternatively be mlled and
rel njected. On shore, drill cuttings can be disposed

in_an environnentally sound manner. There are also
E?éh@r thie dpdb aittings\wre Riniply dispesed ofpn thescabad: Howprsveranseaech has

SU2L0 S SATEG R L A 0T P o
et tvengdaidding wiiddghgist spammWehdrefdrd, iang@ofihttiksitoday do not
5@ les th of are described in NO 311232, NO
?ﬁ@lplwﬁg@@ suiags aohegoabed e sensiive arras, B dlgsdrill aptings
/, 4
32085 5B B8 110450 S BTY Fgt o
shembadll cTitiegs yat lendispased efinl ap ensizonrhertally susg atdnner Ehere are

i gh abour-lnte sive ang there is enera
?ﬁ ES%‘PL%%%S 1&%‘}}?}1 AE1OR5H ﬂ’tﬁ CHHINgs S8k qw%m’é‘i’lieﬁgﬁomemaﬂy prior
tb@ﬁ@bMﬁgofﬁéggﬁmﬁhkngﬁbthe rig. The 30 systenms on the
supply ships are al'so | abour-intensive and
space- reqU|r|ng No current proposals exi st for
sat i manner co
R B Byt ora by o VPR e SR SRR . ERSnples

tﬁﬁé@ﬁ/aré bescABEd irCIOMIN 23D 00 6fl 29 T2 REP PIF8 5493, N 19841798, US
cuttlngs to be filled in open ski ps onboard the’

?&OMOF)??@S ToCB 308 or ship), as

From WO 01/38648 there is also known a system for removing dumped drill cuttings
from the seabed.

The systems currently used for transport are highly labour-intensive and there is general
unhappiness about the amount of crane handling involved, especially on the rig. The
systems on the supply ships are also labour-intensive and space-requiring. No current
proposals exist for systems that in a satisfactory manner could handle the transport of
untreated drill cuttings below deck. Today the most common mode of transport is for

the drill cuttings to be filled in open skips onboard the drilling platform (or ship), as
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WD 2005/ 073500 PCT/ NO2004/ 000289 2 described in US
5971084, NO 20032400 (corresponding to US 6585115), WO
wW@320080%580 and NO 19995270. Then the skips ar ePCT/NOe@4/000289
onboard a supply ship by neans of a crane. The skips
are then transported to a gyore receiving plant on the

deck of the supply ship. Such deck transport is not

GRAMREF ERRT 5 N0 OB PBR R Ribges BRGAS 0g o
(315989 an®@NCEI9I5DT @ Uthien € SkiiRaad Bftc ®SRIGRNE Yu Ey means
or by working |oose. Thus it would be highly SI ra

af @ cpneabhe skippare thgnstpamsportadeo arshwe r@qmmg]g@nb@n tmdeck of the

ﬂg@g%gl eDﬁhér#a ﬁtﬁta&] ans porJf:H g cut ﬁ%% p:ifr@é)ﬁlts rough
wenties tlcperpill be a@shgf thetskips ehdlng ap En tH&Q;ﬁﬂ reiithér thfdutgg idgBberate
as |iquid as possi this as result in
%‘gb’ldpmé’éft& (?rrt’g}’swﬁb“gtncgﬁgoSteurlrﬁ‘tﬁ'thPthd’eé“ﬁ@leeS“able to be able
tG%ﬁ%ﬁﬁ‘ﬁhEHﬁﬁ it f%b‘[;@to%ﬁlhdea& is inpossible to punp. In

the case of ransport this is of no great
consequence, as the SkIpS nay be enptied nore or |ess

d i'S not. . .
Lt St T PR A St e 68 et Fragpo il cuttings in
tenkstdoRPPisEdhg Rﬁt@yﬁtoadeg[?ﬁfe d'n'I‘IRﬂ&ﬁig@ e llqﬁ-la ak ﬂoﬁsﬁﬂg\ﬁowéxter this
has al so been ﬁro osed that liquid be added in order

hag resulied iHke drilllcnitings parhlgéurmrxgunf@ a hqpdheererete il snigfwiee which is

0he e LbF W5 o RERPhl oSt fiby Poucnce as e

Eitﬁmlﬁie @hptidien el @t ¢esa b§ ndeBethde dpsitlddén G3keéE2 thiRds not
GB .2330600. , 20 NO 20021070 Fro poses transport of dril
Rogtib} eﬂ&sem %Htgeﬁlﬂ@staﬂjéméﬂd peirifipdidall switipes qam moveplmospimpossible

t
e
ouitogEs $1qd1dl HoWSvé‘rS 4h6d&s amdso(% A8 e, ihhddition tewhichriarge

is still based on using tanks arranged bel ow
@agiuss P Aquidyprss nok; aasoglfeotranﬁwe doExgirales pb abpvasice lpscribed

iR WS 6315372 Yhd Gse23306H6.evi ous attenpts, work on the
present invention has led to the conclusion that the

desi gn of the tank and the output mechani sm has a

drill tt . .

o201 By e RensPaof S5 atingt wntpri o GRURER st5. i
vclﬂrdﬂcadrs@ @ﬁtame%?eaatﬂsﬁep dINMioh@f 4 {a0K varsR) Brkdoaurfo t he
transport problem either during the actual transport

or when feeding the drill cuttings fr?mthe 30 tank,
IaBiP gh%;io‘%{)‘blf%ﬁts ORUE S ﬁrtopcl?%gtslﬁ ¥ #5853 2B R30600, the

invention is st111 based on using tanks arranged below deck, e.g. in a supply ship, for the
transport of drill cuttings. Unlike in previous attempts, work on the present invention
has led to the conclusion that the design of the tank and the output mechanism has a
great influence on whether the drill cuttings can be delivered from the tank. The
agitation previously carried out when attempting to find a solution to the transport
problem, either during the actual transport or when feeding the drill cuttings from the
tank, has proven to have a very negative effect on the viscosity of the drill cuttings. The
greater the agitation of the drill cuttings, the greater the degree of petrifaction. This is

because the particles are compressed locally in the drill cuttings, causing displacement
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greater the agitation of the drill cuttings, the
greater the degree of petrifaction. This is because
W b@s5/023500 cl es are conpressed locally in the dp€T/NO2004/000289
cuttings, causing displacenment WO 2005/ 073500
PCT/ N02004/ 000289 3 of watgr and an increase in
particle density. Thus it is an obj ect of the present
|nv to avoid t.he te t possi exte
758 e A e B erfle Sl FRYGE s RRNorL P B LB tgavention
t6 @{fd)iﬁ it® the gredtest ?bésﬂﬂ@ ext8iitl anly sGttrlpl JTIBe @il @ﬁtuhgs
transport to allowit to be 5 transported as a
powder. However, such drying reqU|res a | ot of energy

%%&%@515 e@?luti‘t) is19 d.gy th%%’tll buu gis §%8£ ? Pgl{f ?oeﬁfo%git fo be

requi {*or age space on orm
thansiortberas tagposudet. ERvaiki, budhhﬁ"yﬂﬂg@b!@nfbbjaﬂﬁﬁ oﬂdflergtyalﬁK sbWas time
been gi ven an appropriate desig where the dri

1R GREY Agfs leadimede At incressed W%eltt fer sterAge snace etib%'rd the platform.
m ni mum of 10 stirring and the output mechanismis
designed in such a manner as to subject the drill

In otder hysucceedawith iltetabevaghjedtthotank daplosaigiven ahlupprupriate design,

f.eed- ou A cordln to a firs spect the {pventjon i
P e ail U ER et A e et B SRBITR T
sqm@andrfﬁs B@t@hﬁ%clﬁnﬁﬂﬁ"s tieélg&dl i#8h& ¥ AlaKBerdQY sudc? the drill
t he punp feed per, 15 and piping. A practi caI]

cyitmga ke aelytﬁﬁ@mtatmnaie mD@v&dddblyng feedomtir act eri stics

stated in the following Caim11. A second aspect of

the present invention provides a tank for transport of

Alicotdingtét 4 fiRk@8spectihié Bife@dhl i ¥ SvERR chidepheHpdihEehb destgn of

the characteristics stated in the characterising part
thotagk, quigutmeschagipmga condiolted gata velyie dgwagpledhe ppmp fiked hopper,
r

opf 5 2 pBR A POyt AR AU LR PRl B G p e

fohevmpallaieti eri si ng part of the following daim9. 25

Preferably the punp has an independent variable speed

feed screw is further possible to add |iquid

A3 Q&Bﬁﬂ Qﬁﬂgt &ﬂﬁ%ﬁ:@&ﬁ lﬂ%ﬂtl&??lfogg Qitdn k%f‘g‘ﬁﬁﬁ)grt of drill cuttmgs
Prefera , e operation o e punp and the output

wiricicegdsevies theantenddd efect by therchmsraoferistivsested @, the pmrantetising part

t.ar ., wWth monitoring of the level of drill cuttings

qfﬂletq’ﬁgo E@U&ﬁﬁnﬁopper and protection against dry

runni ng. WO 2005/ 073500 PCT/ N02004/ 000289 4

A third aspect of the invention provides an output mechanism that achieves the intended

effect by the characteristics stated in the characterising part of the following Claim 9.

Preferably the pump has an independent variable speed feed screw. It is further possible

to add liquid containing chemicals and perform air blasting.

Preferably, the operation of the pump and the output process is controlled in terms of
pressure, rpm and torque, with monitoring of the level of drill cuttings in the feed

hopper and protection against dry running.
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The invention wll now be explained in greater detai
wth reference to the acconpanying drawi ngs, in

waniosi73skh gure 1 is a | ongitudinal section thrpChNO2004/000289

section of a ship containing drill cuttings 5 tanks
according to the invention;g,Figure 2 is a top view of
the ship section and tanks; Figure 3 shows two tanks

ccording t.o the invention Wth associ.ated output punp
Dirnvgtsiopmifl g e HhlAdes W efiele” RR TR e AR o
RECGAP&iyIE drawidde, inwdeeH:i on and an out put punp for a
tank according to the invention; 15 Figure 5 shows a
punp for a tank of the invention, together with a feed
r. . > ' to Lhe i 2nt i on. Fi 6

HRREY AMhe By BEEERA I Bl ot LHRE R Bloine BT
thikst deeoridingao thednyentid@; Fi gure 7 shows a nore detail ed
section through part of the output nmechani sm and

Figure 8 shows a hydraulic diagramfor the out put

w@qgﬁ%ﬁewr&it{%ﬁﬁsécﬁ&aﬁl {gﬁgg.i on and the punp. 25

ures 1'and 2 s ertica ’hori zont al ,
respectively, sections of a ship 1 in which there is

Bl e R RS 00kt g pump s

fipiags- section, where the upper part 3 is cylindrical
and the lower part 4 is formed as the frustumof a
cone having a side wall 5 that extends at an angl e of

RGN0 OB BB Eynbu s BPuAREI W B 412 e g or

d nldacRrpn@ts the ibehM@en nmaki ng good use of the
avai | abl e space and nmanaging to subject the mass to

be transported out through an opening in the tank 2

RO 25 L UL R A B B ger
VAGTE 80aa04y/t0 28 9entionspace i s achi eved by desi gning

the tanks to have a rectangul ar cross-section and
pl aci ng them agai nst each other with straight side

% sh!i@!‘@‘é@d'tioh%l%ugﬂ {He Adut FlekRarfiéh ia&i,o?éﬁ%l% é@?ﬁ%\%ﬁenﬂgn;

the mass, as a ot of mass 'w remain in
corners of the tank. A cylindrical form(i.e. with a

lfltﬁlrér%igi%lg\t wg Lcrlr?or%clatlagled/\%&ign &Jrgl?ghl pea?tvoef tﬂggustpllftprn& gllnrs]r%t, and

Figure 8 shows a hydraulic diagram for the output mechanism according to the

invention and the pump.

Figures 1 and 2 show vertical and horizontal, respectively, sections of a ship 1 in which
there is disposed a plurality of tanks 2 according to the invention. Preferably, each tank
2 has a circular cross-section, where the upper part 3 is cylindrical and the lower part 4
is formed as the frustum of a cone having a side wall 5 that extends at an angle of
between approximately 20° and approximately 45° in towards a circular flat bottom 6.
This tank shape is a compromise between making good use of the available space and
managing to subject the mass to be transported out through an opening in the tank 2

bottom 6 to a minimum of agitation during output. Maximum utilization of the available
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5 wall in the Iower part of the tank. The nobst
ef ficient output would probably be achieved with a

wo a00k/0f3pored as a cone having an out put orifiPET/AD2600800289

cone point. The steeper the cone walls, the easier the
output process will be. Howgver, such a tank does not
make good use of the available 10 space. A conprom se

. N . of . the,space and .achi eving a .good .
D0 BT et b B RS s A e AN st S o placing
thythiapeiast catkl otel WiR ir@ight siddwhine HoRekrecthisawitiaide givklefficient
has been found that a truncated cone will provide

afipytiof therpassyaspulot ebipassi willirpmaini in ghetlgwieneqraers jof ghetthigk. A

Wele [ }-ab ' j t] e Ih . .
AL ALl R Bt RSB Al st i
wlalsinathe oweetpag eif tiehltenishi p' s bottom 70 (i nternal
doubl e botton) and the deck 81. This height H varies
fromone ship to another and within the sane ship. To

¢ . . . h .
R D Y L R B gt Ry & ome
hamgdmciutidi ozfide atitbe toe wamtgGhe stedper 8@ done wallgithdgasie? the

which is available for connection of hoses, fee :
S Bed NI R B et s e Bk 55 ot ke S ¥k fhesgvalable
spa¢d i on 3 of the tank should as a m nimum be 3

netres. Using a snaller dianeter than this woul d not
be expedient. Neither should the 25 dianeter exceed

dth of t.h hi as_thi ul.d be naki.n
2 2loiolf b8l batlE ot bPe Fhrck ghd iits TR ST PislE outa be
t haed 4 P past i6 disfoeiogd chindie ahd) @ |dWeripaktih Bedeth ©8h cone. It has
dianeter. In order to ensure satisfactory output of

bepie forad dhaj @i thgcated ragsor Hierrovida suificinhowput gapability while
. : if4 . ' . | d be at | east 300
ki OSSR e g8 1, 00 26 20h
are not considered practical, as it will be difficult

T S els HeiR T e et isbes by SEm o s bottom
7RQBR&EBRRAB1 TN 208 ﬂ{ec&glg §_§|9_ THis B‘%]ght"ﬁ 'vglti‘%seﬂgmtoﬁg ship to

mass contai ned in"the tank. The val Ve can
anebenanguvishinglse sivpvalip. Talteatodadted &by thistheighats the ovarall height

Dbl S LR B o LR S i 80 808 e
zsitoEmr: ?bi@&ﬁlhgwrllﬁﬁgié%vgi%lé ForlcoRRIctiOT Phosks) t6dd 1ozl leW sBnilar.
e 1ank wa an

The diameter D of the cylindrical portion 3 of the tank should as a minimum be 3

metres. Using a smaller diameter than this would not be expedient. Neither should the
diameter exceed half the width of the ship, as this would be making less than good use
of the available space. At present, 7 metres is considered to be the maximum practical

diameter.

In order to ensure satisfactory output of the mass being transported, the width of the
output orifice 8 (see Figure 4) should be at least 300 mm. However, output orifices
larger than 600 x 800 mm are not considered practical, as it will be difficult to design

valves that have an opening larger than this, while at the same time being able to bear
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upper section 3 are not shown. The output unit 10 w |
be explained in greater detail below but reference

wo gooserasonmade to the fact that the output uni t PADND2®400289

generally conical part 11 that takes up a small part
of the tank 2 volune. The cgnical part has an angle
appr oxi rrately equal to or steeper than the angle of

h nl
R Br et o RERY B8 i o BB e e b
A agivelstiicilat Bovdlank 2. The width b of this outer

part should be virtually equal to the width of the
orifice 8. The orifice 8 may be rectangul ar or

ﬁ'bh%f'}e?%renc-mg nﬁﬁg \épe]f?lrghfyétt @Jh'l na'?‘nix%ﬂg (%th&q LE sl?ows an ciqétput unit

nitron o ank s ape.

Hedispdsed nmfmdxmcl}halﬁ)vs kteeftat bbitdml6e dthiofigurp.ae &fnk Wall 5 and
utilisati ace or conplicate the mass

n of s
HPgE Esglon 3 PERURQS SQO%(SU& OufTIt gRigAb il a’steépleamef% gfeam getail
l?el(thﬁht @&é&ﬁ&@ffs%@r&ﬂm 10 9heSAH RAEAL &%ut tﬁu%; fo iﬁég ange erally
eV|ce |ssovvn|nconnect|onW|tﬁ ne o tetrﬁ]ks
®n1d§l pzlrt hgthaamkesalk}ea phalt parp 6f the Mmlumerr"ﬁheaccgﬁcmil bant has an

SRR oD cobpborarslchiky e anel b Becdew il grdcpebie of his
é’dﬁb R 1 @nlyParolé abed Mk Sl §%ill Bb @xpbsed Rpﬂh% rmz{sg @Bntalned in the

shown) above the filling device 9. The f ng device

teralky 2 Jdie padiidrofithis giuter parh shquidke viztueHy qul (@b thcvezv:dtlmﬂ the orifice
i . i m t to tank, or there may be
%ngﬁéﬁggn?% |rﬁ§g%%\¥ ca cg ¥8F each tank 25 The

punpi ng equi pnent 12 will be explained in greater
detail later. Fromthe punping _equipnment 12 the nass

The abaye Empitetions \ﬁllmﬁ@re GrvidulysEiqu defingiongthaisnk shapst A
ol A G TR BBl 2050 G Sl R e
mpessulpjue prodbso, it shoul d not have too many or
excessively sharp bends. This is to avoid 30 water

bei ng driven out of the drill cuttings, nmeking it
lﬁigﬁrfe'3céhb§vs i AN twWdEned HithGSsoctdl ﬂhg% ﬁg&%m 12. A
13. The pipe 13 runs to a receiving arrange ?

%ﬁm¢v1w9 sﬂﬁlmown in whiirehtiorayith one b theddnks i flingap take place
t ank d fill t. 005/ 07

e R BB eSS S

ARérnatifel dCAillitlg @b tak® plabetHEbEld M) oPbig DAk %eﬁl%rbnﬁﬁled into a

done in blasts, especrally upon commencenent
hopppimobhevas gboweﬁh@ﬁﬂy@g dewicp@k €hg filling device may be common to all

the tanks 2 on board the supply ship 1 and be moved from tank to tank, or there may be
a separate filling device 9 for each tank.

The pumping equipment 12 will be explained in greater detail later. From the pumping
equipment 12 the mass is passed into a pipe or a hose 13 or a combination of a pipe and
hose. The pipe or hose 13 should have as few internal dimensional changes as altogether
possible. Also, it should not have too many or excessively sharp bends. This is to avoid
water being driven out of the drill cuttings, making it difficult to transport the cuttings
through the pipe 13. The pipe 13 runs to a receiving arrangement (not shown) on shore,

which may consist of skips, big bags, tanks or a land fill site.



5

10

15

20

25

30

easier for the output unit to nove the mass. 5 The
output unit 10 is shown in Figure 4, placed agai nst

W b@sPr&bo bottom 6. It has a cone or done 11 PEENORE4/000289
designed to rotate. Preferably the cone has the sane
angle as the side wall 5 of the conical part 4 of the
tank. On the done 11 there are output arns 15, 16.
Two arns extend down along the cone 11, along the flat
bottom 6 and up along the side 10 wall 5. Preferably
FibeRs d5d%hohe adfySel 14908 Brod0cias afr@o B stdcAWEL 51 T8t bah be done
opposed in order to balance the forces acting on the
iglplgsts esnselnByiPBeR commenreeglesbofibe enippEProsesidn@rdsity make it

e t arms 16. The arnms 15 al so

%@%en&q%gﬁﬁ&gﬂ%ﬁg PL§%@§H§Q and al ong the bottom 6
but term nate at the perlphery of the bottom 6. The
cone 11 need ot necessarily be con|égl but can have

Theoidiami A jeshonay Indigie dsplacsdcreaimst B flagRottops ot bas a cone
d}%et ﬂvﬁﬁtqg d@@%eﬁltéi‘o&%.t F@F@éﬁoly Ald P Bad e sém% gﬂ%le as the side
de er riction

shown) ma oVvi I n or to reduce the
walt S\/@éﬂletdumcalqrm affttie tank. Ondlee dmhé 1 bfherdare ootpuc adms 15, 16.

P80 aimb R oo ingeons L aidhe 58 et § Brdu pgns thesice
V415, BeRrduly Rk dithsl tiotirs h&aﬁ%‘éd@gﬁé f&%e dlﬁ%ﬂ’?ﬁﬁﬂﬁﬂ%}ﬁ)‘sed in order

the | eading edge, so as forma bet ween t'he arm
taﬂvdlanheﬂbcfmlcmctlm o8 hhfemptwtdsedlmmdﬁ is aleo pessitle taghave only

the Thi s S avaoi
5 s e falio? e R TR 1% B e a8 efapegpgoome 1
@h@ﬂ@g&ﬁé botedm 8 batiRpalrate g tieFMphéryfoTithd Béttdn@BKTH cone 11 need
Underneath the output orifice 8 there is a shaft 18

gt pecessayRYy ke gepicad bulcanAaye ey Jome shaps that spuresapepnaent of the
RestRE %R dethe%lt‘ﬁﬁtt&ﬁ%t suited for this application,

as it can ear wei ght of the mass. The shaft
18 | eads down to a receiving chanber 20, which in turn

0.l eads to a di spl acenent. punp,, pref bly a screw
% dl B SNSRI R it prdenie re@a&mt%ff fiistiop fetween the
8 aheH e%%eﬁwéu 3¢ the cEGEATBACEhICA A& dubMhtially in th
L D e AR g nlof -l o e the

rotationaliditectgorBofdbaates. cl osed by a gate val ve 19. The
gate val ve has a danper 22 operated by an actuator
23. The actuator may be a hydraulic cylinder as

Preferably the arms are formed to lie closer against the bottom at the leading edge, so as
to form a gap between the arm and the bottom, which expands towards the trailing edge

of the arm. This helps avoid wedging of particles between the arm and the bottom.
Figure 4 shows part of a supporting beam 17 for the tank 2.

Underneath the output orifice 8 there is a shaft 18 with a gate valve 19. A gate valve is
considered to be the type of valve best suited for this application, as it can bear the high
weight of the mass. The shaft 18 leads down to a receiving chamber 20, which in turn
leads to a displacement pump, preferably a screw pump 21. The pumping system will be

explained in greater detail with reference to Figure 5.
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shown. The gate valve can be opened fromthe fully
cl osed position to the fully open position

wa@orsesisondi ng to virtually 100% of the cross BEL/NDQW4/000289

of the orifice, but may also 5 assune internediate
positions in order to contrgl the discharge of nass
fromthe tank. The output Is primarily controlled by

BERBOUNE A5 3T GGl SRRy PGSR FhseTRRave s
duniger 22 Opaafedtﬂsyl a$1 afcﬁ@‘o‘di’ 238Thd St@ltorGasgee § Hﬁdraﬁlﬁ@&‘ﬂi)ndbﬁas

provided in the receiving chanber 20, which ensures

shesn. Thegate valie san b orenep dionnige fdlly dasedaositioario theefully open

cgsye do egﬂb?lgfn%qg lvﬁrﬁﬁgghgdggcﬁn‘rt d @r@? A5 e 1&1 rr(giitilg r%hﬁce, tbﬁlt may also
skarh itterntcdinte Eusiti onis iig orleatthentr@lthe iashagh of nﬁgmﬁr@;h the tank.

| ength greater than that of the valve 19. At the

bottom the receiving chanber 20 turns into a

" g . e "

TR s PR LML Y RIEIR o) S0 R0 Bl T3 Bt of
passpo Be disCharger sgletvomimied dyrilg/cdpacifyi dftthelpump 253. Férethis reason a

recei vin anb ferapbly in.the upper . .part) for

el e ol oma o dag i o Yesptins et ap R e tha the
gdﬁ@vélaékpenggh@ redudBENhe tHRASVd invife géo%ﬁhﬁ’g:&f@ﬁﬁer Péh@l?@s a certain
may be used 1nstead of a screw punp 2 e.g. a l e

lpV@t Brorgentp leavh span frdenl meamr@gdb@shaét tpitlse tmelpmgpélamber 20

|
B BPhRatPARH A5 0B TP ML RO Bccivine
chiatnbet 20itirks ihd 4 eylinder BrRGA Ssﬂl@dﬁltth&@ e@plrowdeﬁ altedt Leew (not
appropriate to operate the feed screw of the punp 21

s@gyg} ré‘p%dmgo@e ggllmgmqgé e thagwm 2% @@@1@ Je_;ozzles may be fitted in
B LR doehfr (ZEEBRL S, R pRPEP Huctfng %‘Bﬂ%ﬁiﬁﬁﬂ
@nith g aﬁenmnpltymgrthwtanaced after the fi rst i . e.

the actual punp casing 21. The feed capacity of the

first screwis slightly greater than that of the
e i R by T h RIS pump 21,
¢.gdudsiuhly pisten pinsk. Bierevatesuititde depltde pistom outpsaivaildtde which are
dri Ih 3061::1tutti ng]}% and the drill cuttings conpressing

B VS HET BYEP S KANESt ance. A punp of this type

al ready exists, but is used for other purposes than

that of the present invention. Preferably the feed
Breferabdy beth thiy sopesn panp &4 tang thsowpwypaitdditie ahoeenstanTpesd.
provi des WD 2005/ 073500 PCT/ N0O2004/ 000289 9

ruggedness, excess pressure and torque protection, and
Ismalylbespproptibtead opératensd 888 screw of the pump 21 separately. As

-

mentioned above, there are preferably two feed screws (not shown); a first screw
located in the receiving chamber (as mentioned above) and a second screw placed after
the first, i.e. in the actual pump casing 21. The feed capacity of the first screw is slightly
greater than that of the second screw. This ensures that the entire working volume of the
second screw is filled up, thus reducing the risk of water being driven out of the drill
cuttings and the drill cuttings compressing into a concrete-like substance. A pump of
this type already exists, but is used for other purposes than that of the present invention.

Preferably the feed screws are driven directly by a hydraulic motor. This provides
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Downstream of the punp use is preferably nmade of
aci dproof snooth steel pipes (optionally with a
WO e@ss7Ision to a hose) having gentl e bends andP@ENDew4/000289
cross sectional changes as altogether possible. 5
Trials have shown that it wyrked well to have the
first feed screw running at a rotational speed of 50%

w, This,nmaybe . .. .

RERER B8P breturt B BREMLEAE snd HodL Bl imengons
Dowwstseaaséfitie posiplusaiispréforably mady efasiiprédfsknodth steel pipes

| agging at the end of the receiving chanber. If )
é@ﬁa?% Yavidha fransiHen tora hose) having sepdle bandsand@s fiew erpss sectional
i ; trol of the screww !l be
%H%? %g}t?ggﬁg@sﬁgﬁbr ovi ded a device 24 for
i ntroduction of liquid and/or polyners in the

ansiti bet t i Vi hanber 20 and th _
D Bt G SRR S35 B B 50T s Goptational
gLy BB50%a8orR HiRMERatto? tiREseBddehdw. th(j)él @hng PE 1earBie © _rlaﬁ:gﬂain

soap can be an_ 15 alternative to p _ m XI ng.
dngred bug geuses g1 ingrgase indscobity anubleads tand ildrggsed risk of clogging at

.SCou but .i.f the fe is sufficient.th u wi ||
i 6 e drisiv it PEptet ol Ry e Oaberrd Biean to be
POluBE ltSrqud Bentedt ioff tHRGcRmEWill e pRfmdescous to flow but
may still be punped through a piping system w thout
sudden bends. The nonent of resistance in the punp is

. - m - Wh r t 0 .what .
TRRSHIA0y Bl 050052 £ Eh i) OPLRELASE: A8 R cosin
Imtwedgthausdeiving eliandieg 20l ahditha pwalp dakial 2Pk a8itioh of up to 20%
e spooth bore pipes having the greatest

o .
%%EE{VH@SE/E Rg Yooy has propsHie hsi et Ve ﬁraﬁ@t@gl f Erean0ap sFfbe an

ARIPRSE tPpH 9, cﬁ‘ﬂloéﬁ #E i lpﬁ:ﬂm 28 hi
probably gu?ﬁeg%liag?%ré t 1e Lgﬁl %\Sg\{?% a\é}%’eﬁazgl1 aﬁg}ﬁgrl?}ﬁ
yeasis e ifthe f2dbasuffidiest theipumpesill ke duactpnandsfagatilystithout
dr.y. runni and_ 25 a.wear nonitor. An unloading ..
welionelaetlipetn e soling e 108 HECRr riae bldary eill byppmped
fBrough% p?ltbihk 3 t6m wiRuh@RiBeBohdS MR ABmEM FrB84taieas HleSpumyp is
coat’i ng) o nmake the hose snmoother. Preferably the
wpaspraddy=a ssoserdaidpisadingivihietheh sbtorwlsas sx(est hquid must be injected.
reel) so as to avoid having to use standard unl oadi ng
hoses with insufficient snoothness or restrictions. 30
Tihenmdd/pibhgreudt b arrdid Sk & agabgendkBs ithRsabERo 19 smooth
monitoring the pressure_in the pUp. WO 2005/073500

heprg pIgS heang thg geatest possible bend radius. Dimensional changes in pipes and

between pipes and hoses should be avoided. It is probably sufficient for the pump 21 to

have a nominal pressure of 12 bar. The pump may have a guard against dry running and
a wear monitor. An unloading line/hose with an internal diameter of between 6" and 8"
is suitable. The hose may have an internal plastic coating to make the hose smoother.
Preferably the ship is also equipped with these hoses (e.g. on a reel) so as to avoid

having to use standard unloading hoses with insufficient smoothness or restrictions.

Preferably there is a pressure gauge in the pump for monitoring the pressure in the

pump.
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10 It is also possible to inject air, in addition to

wat er and/or polyner, preferably at the end of the
w@oos/023500 as i ndi cated by 25. Air injection i nP€HNOR@x010289

of an air blast can break up hard setting of the

mass. It is also conceivablig to use air blasts en

route in the unloading line, in order to help the

AR 105 ) g S B s e o

cithel pdmbel naviadicasd by 25| Lirage@dmsn blh@fobm dfiag a bl I:an break up
unit 10 IFt order to a?vm d unnecessar y itation.

hand sefting f thg mass- 151s aksg copgeadyrbigiodiss atrrbéa ealtroet@tlwrﬁleﬂoadmg

Y $n GRES 08R 1] A€ mAR l%n cross a sector of the flat
boftom 6 and up to t yut put orifice 8. In addition,
two 10 arns 16 sweep across the conical side 5 of the
ank.2 in order to ease, the SS . nov nt down .
P e BaE w1 ER R ihonttavs 1 o e optfet Bifig$. The mass
Motfd Kb@n@vedea?étli@t'l@% ¥skiblelty tlﬂ\@b!uti)ﬁpﬁﬁlf ﬂ?lnl &&ﬁfto %9&@ udhecessary

the coni cal side to the conical part
Q&mﬂbm Adbﬂﬁmtwﬁarrrml% lwsmemmomth@ﬂa&imtm@rﬁm capfies the

S st, th 0 t orjfice S. .ld | .
s b SO RES o oM Bt BUhE bEGR iR I dagtition, two
aN. 165weeRuabik the Borfibf) Be ST thotahRMif orddh @ Q4db Bdéimass
mechanismw || he explained in greater detail with

HRYERRIL é@théowgwl@éwGomaﬁa dsmentignad abdysvihe leatpuberified 8
. h
Biirdas 2 Lk ShHTnd nfiladdor GO BobdTRidk y tole A Bt 1 of

the putpusmecimnisat. s willmihimize tisaberBdnt 20 dHit cmgsspm the
driven by

S I|ne h ive shaft 31 is._directl

‘H&Eﬂ Qlitice gnﬁf’% Yaélze Fiedpnss showld apf lvea?us\bled arphed @erq Télﬁn one
revolufor MRS RRe b an internal cone 34, which in

turn is fixed to the bottom 6 of the tank 2.

Underneath the bottom 6 of the tank is a cover 35 t hat
e | oc

eal space 36 .i,n which th tor S
B 2R RRGEe il b et BT men Ao 1 TeliieS 1 Figtes
DA dBesclRbRUBE cdfiéul p&@'L i ith3Bm 3 5ank 1B, BRAmR T 5t {@hnd the
seals the oil-filled space 36 at upper end t her eof

cpricabpgrt BBaresttactiddon buly $0pehivke énturhiés avonéoted topativeshaft 31

@ﬂg %‘Eg)fgﬁlﬁegoﬂ%sd@% spiiit g? tlshcg?ectlpfglny f) li]lé(ﬁaﬁf)%mo?or 32 fixed

tdhicdllas3. Q“hB bel\Ya&I‘BB it BuspSiepIfRvear irft&aalntdns 34,/ whibE in turn is
Eank whi ¢ enetrate in between the conical part

déﬁ&“ql?ﬁ)étoﬁhé @f gitankghe 34, from penetrating all the
way to the lip seal 37 and causi ng danage

Underneath the bottom 6 of the tank is a cover 35 that seals a space 36 in which the
motor 32 is located. This space 36 is oil-filled. At the drive shaft passage through the
collar 33 is a lip seal 37 that seals the oil-filled space 36 at upper end thereof.

The gap 38 (see Figure 7) between the conical part 11 and the hub 30 on one side and
the internal cone 34 and the collar 33 on the other, is filled with air. This is to prevent to
prevent the mass in the tank, which may penetrate in between the conical part 11 and

the internal cone 34, from penetrating all the way to the lip seal 37 and causing damage
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WO 2005/ 073500 PCT/ N0O2004/000289 11 to this. In order
to maintain this air seal a channel 39 is provided in
wo b@sowdsbar 33, through which pressurised ai rPOEYOR@4/000289

supplied to the gap 38. In the exanple shown, the

motor 32 is installed fromjgel ow. However, with the 5
appropriate sizing of Ieadthrough openi ngs, it may

' S Ly instal led from .aboyv th

il Bor BN el S e B R AP A0 yig R o)

mtmxghivﬂﬁcmﬁretdmﬁsectﬁﬂmgrbets@ppmetcb thet@@pl3gad the mass
out to the conical part 11. The bolt circle in the 10

connection between the conical top 40 and the hub 30

]insth% of v@?‘ tljieomaxl.ok W 1% 1@&2111{&3?&18%61&\&9 ﬁ{c#v%\}%fe Wlth the

repl ace donventlona arms

apprdyeiate s—msg of Ieedithrcmgmopemn@; ittrady jost adwasihobd mauaﬂacbfrbm

Fi gure 8 shows a hydraulic diagramfor the transport
?en1accord|ng to the present 15 invention. The

tank is indicated schematically at 2, the output unit

at 10 and the hydraulic notor of the output unit 10

Abogthe piz36 alghq:@nactts@bs holisis tlvenizet top¥0r TIkSfulhotion ofthe

SbekFiog e 7B e S AT HCRTRRE 1St ST B

@nhmmwwaaln\t@e &hid tdp D ﬁid&ﬁmﬁw@o & Bfned & & tb %11@%&%
a .throttle 52 that ensures gentle start-up of th

wiigalitopdnbe repiced MethmempeRipnplagithion aami ther messite @e transported
fa e np 21 notor 50 is connected in
rregllru:r%s %gl]tl%% eg a?‘g%‘%% unit 10 notor 32, ensuring

that these notor speeds are always matched. In
onnection wth the notqgr 50 there is also provided a
jBwE S theWs @lydraulig diagrang o5 the transpetd system aeepréing to the present

i?géé}ff ht Tﬂ@ﬁhlé gsﬂﬁ&&%d Va@le t1tr?ﬁ y ﬁ%bﬁgeouggﬁ %f (?éndf{he

ydr au y oper ate
hyidtdulia mdtoeef thayutpualiniel Gat ﬁnﬂh@ﬁgﬂs latse she\kfk dfe acalava3 for

d i in. ite d
FoFT s S eb g6 arettic BB b oribh Purpme laThmor 33afor the
St %t@@@drﬁxfoﬁgd bﬁ%@@ﬂ%%l\bé Afon thb alsemr ¢ $ids. %ﬁ&e@s A% a

and will be the nbst inportant neans of ntro I ng
threstle) 2 that ensfires igenthrestariiuR of theMitfit gmteBﬁtlalwmmhbmlm a

pﬁgﬁgrreer%ﬁeetd Va?\lzers 3> Bflslé Su@n% I}? or% SOais connew?e)é 1¥1 %er\llees \91 h aqe output
unit 10 motor 32, ensuring that these motor speeds are always matched. In connection
with the motor 50 there is also provided a pressure sensor 54, a torque limiter 55 and a

proportional control valve 56.

The actuator 23 of the hydraulically operated valve body 22 is fitted with a three-way
valve 57 and pressure relief valves 58 and 59 which act in opposite directions. A
position sensor 60 is also provided. The actuator 23 can be operated independently of
the motors 32 and 50 and will be the most important means of controlling the output
from the tank 2.

Figure 8 also shows a compressed air system that has a two-way valve 61 and is

equipped with a pressure sensor 62 and a temperature sensor 63. This system is
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equi pped with a pressure sensor 62 and a tenperature
sensor 63. This systemis WO 2005/ 073500

wWEANSMAAE004/ 000289 12 provided for inparting BCT/NO2004/000289

blasts into the mass in the punp in order to prevent
hard packing of the mass iy the case of |ow viscosity
drill cuttings. A level sensor 64 is al so provi ded,

Bl TR D Bho, 18 P P Buil i AR B g
pavkimai\tie shascihithesst bElopuvipdosly agllicpiigs. as | ocat ed

directly below the tank. However it is not of
critical inportance for the mass to have a verti cal

R BERE SO 1o AR b o I R Rt harber

ald iovrebdes thafesd tabe fflodiWr pmﬁamﬂdnsaallnmp at an angle. By

arranging the punp in this nmanner flow channels from

two or nmore tanks can be directed into the sane punp.

Th SooRk lde¥Ribed 1R PIHIFRSS clprRihTRS 1R A4 BREQEH) lgél&sé the tank.

equi prent to be reduced,” saving a consider

Boweyradtis nSU@ﬁprmcglunmortgnc@rfmaﬂngmmto ldviela wegtical path ﬁom the
ti uIa beneficial in th cgse f. low visc

BBE P ety B Tt Bl il ooty v e B ke to

dlhsy ﬁl@ﬁﬁé‘ss E@ﬂo@@nt@%l@éjﬁuh@p bt aiﬁrhi]?&f By%nﬁn%]lﬁﬁ ¢ Tlﬁﬁhﬁ in thls manner

| at

destined for the dr ormor s

e Khannsth feem tvp enmeps ﬁa@kﬁeﬂan;be@erect@é o élse %imeagamratTchrs allows

n ned
BE LYo eSS by I RO RO PP ppiace
dmX¥eyntt of gyexice (ﬂUchQrpuaiﬂmgcﬁmg&ﬁeﬁﬁviﬂlmeqiahﬂiﬁldﬂ}ﬂm&@ﬁﬁbl i@fthe case
20 fl ammapbl hem cal s. For this reason, the use of
il QWtVFﬁ?c@S%&‘éﬁ%“tF@g%ot preferred. WD 2005/ 073500
PCT/ NO2004/ 000289 13 Cdaims 1. A systemfor
transporting untreated drill cuttings, conprising a
Gaink ofibto the dtilingiphgfaringhe ankls inkal be usdd to gmnstmt €1g. chemicals

dssftes 9 e GRS Ehitor et nicoinut bt e fep Saonaly be
isee abah hame ?ésﬁﬂ)h‘ AtonitRfatbaditge abd\® Hedildned 'elglttdt&ge?ms It

towards an output orifice in the tank bottom an
wopd bp appropriate to provide EX-protection for all components to allow transport of

flammable chemicals. For this reason, the use of electric motors is not preferred.
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arranged at a level |lower than that of the tank bottom
for receiving the drill cuttings and advancing them

wao beosgisoan unl oadi ng |ine, which unl oadi ng | i PET/NA200a/000289

essentially 10 uniform cross section and is shaped so
that the rate of flow near {fie internal wall of the
unloading line is substantially the sanme for the sane
B @S- sectl on of flow 2. A systemaccording to Caim
F*H&Er>acteri zedi nthat t he unl oadi ng
line is 15 made fromor has an internal coating of a
material with a low friction coefficient, e.g. a

ﬂ){ astic material. 3. A systemaccording to Claim1 or

] h i 2 . .
T N T R S —
@hkicontidgs @lh‘a’r@eztrspcbrt,eﬂh ia rla dihati 4 he Printhabéhs tﬁakf is raﬁﬁnged

é ed screw wth a greater feeding, ca%amty t han

éewrﬁacla%ﬁ A CPEBH S NPU 51 i tha bptiore of dhe tgse farrfoeding
r

e e e e e R

@tyzlngadi af a:blve]piawbr thaxl theat bHihe tarfkrhestoocion rezalvimsthe dnlllh:attmgs and

§CEVB§‘E15£ {}?e Qfﬁ’g % nt i aI I .fI at b?l%%lgg&%hﬂgél%!}\aﬁa{l ess.entially
%fcfﬂrﬁ&oés%&tuﬁﬁrﬂﬂg §th@@ 5 Hﬁ?th%'rgt% o\f\/ﬁbg Rbr R G of the

part to an inner done or cone arranged essentially
vdneding lige isrsubstentiallythexanteofar thnazmmmsm of flow.
PCT/ N0O2004/ 000289 14 6. A tank according to C aimb5,
characterized i n that the done or cone is forned by
2 hub in an output unit, which conprises one or nore
anus arranged to rotate so as to transport the drill

SV ELEMGSCL narta$laigel.ogh Bt cdrd Fijzeed Bn 7that the unloading line is

made from or has an internal coating of a material with a low friction coefficient, e.g. a

plastic material.

3.
A system according to Claim 1 or Claim 2, characterized in that the pump is

a positive displacement pump.

4.
A system according to Claim 3, characterized in thatthe pump has a first

feed screw with a greater feeding capacity than a second downstream feed screw.

5.

A tank for use in the system according to Claim 1, characterized in thatthe
tank has an upper, substantially circular cylindrical part and a lower frustoconical part
that ends in a substantially flat bottom, that the substantially flat bottom comprises an
output orifice that extends from the side wall of the conical part to an inner dome or

cone arranged essentially centrally on the flat bottom.



5

10

15

20

25

A tank according to aim5 or 6, characterized i n
that the output orifice has a valve, preferably a
wW@ai08/0vEbve, arranged to assune several positiBEENO2004/000289
between fully closed and fully open, in order to
control the output rate of {t4he drill cuttings. 10 8.
A tank according to Claim5, 6 or 7, characterized i n
hat the tank has a greatest dianmeter of at |east 3
tres and no nore than half the avail abl e inside

Mvitgikhcobrdirtde kiP5, & Rat atde: si dedWah | it tliehﬁn%'c%ﬁ‘é is
art has an _angl e of between 20 and 45, and 15 t hat

Fraedibyrd hab it gheutpigmitnwhiehicemprises dniees nyire s arkraged to rotate

h
S0 el S o o< T,

conprises a hub and one or nore arnB projecting from
he hub, which hub is 20 forned as a cone or a done
and i s placed centrally in the bottom of the tank and

%E?]Iﬁ(paﬁgé}slr%;to Cﬁaﬁ{) ott dm @ﬁ ?6%)%1: t,&ecrr}qzzu% & o[‘}[ u n| ac C(gn%t %Hﬁce has

a4 olG, pieferdblya gutavalvey amatiged to assumee;ederal pibsithm& batween fully
| east arm 25 extends | east art al.ong a
L8 e P opS. BniRtas Sopaed troutis bl ok the el cuings:

8.

A tank according to Claim 5,6 0or 7, characterized in thatthe tank has a
greatest diameter of at least 3 metres and no more than half the available inside width of
the ship, that the side wall of the conical part has an angle of between 20° and 45°, and

that the dome or cone has an angle that lies within the same limits.

9.

An output unit for use in the system according to Claim 1, characterized in
that it comprises a hub and one or more arms projecting from the hub, which hub is
formed as a cone or a dome and is placed centrally in the bottom of the tank, and that

the at least one arm extends from the hub to the periphery of the bottom.

10.
An output unit according to Claim 9, characterized in that at least one arm

extends at least partway up along a side wall in a conical part of the tank.



