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System tank and output unit for transporting
untreated drill cuttings The present invention
regards a system for transport of untreated drill
cuttings. "Untreated" neans that the drill cuttings
have not undergone any significant treatnent 5 with a
view to preparing the cuttings for transport, e.g.
through the addition of liquid. Drilling of boreholes
dur i n8ysvérh, tankchng astpetylibfoa tramspodimp ena¢adsl daill auitmes
quantity of-drill cuttings. These drill cuttings
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research has revealed that the drill cuttings can be
E, hly ﬂ%na(ﬁi ng to the environnment and in particular
BHipe o5 herghoies dempeil aud gaserRlaralpregnoraten e lapoiuentitahgll
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cuttings on the seabed in sensitive areas us the
ghenyicalthattaragpsd anafditiveeduring thpdslliegopetation dt may dso contain
gﬁmg s@sﬁa@h{l.er natively be mlled and reinjected.
shore, drill cuttings can be disposed of in an
envi ronnental |l y sound manner. There are also several
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2350851 25 Fr WO 01/ 38648 there..i | s nown. a
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skab el chfidgs ymibe Misp6isd beitan ¥nvisdehehQlly sduad $iakdr. BHef are
hhﬂhl a}]1abou,r-| ntensive and there i s general . .
3R S5Y5rh 2 mtiith 13008 b thercn nEE e CRelpkA cagmercially prior
it@éﬁ@ﬁbdéﬁl@,ofﬁﬁﬁgﬁﬁjﬁ‘n WwagR the rig. The 30 systens on the
supply ships are also | abour-intensive and
space-requiring. No current proposals exist for
i Lgs . . . |
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@0b1/bo@§§f icﬁg?%togs%)e filled in open skips onboard the
drilling glatform (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




10

15

20

25

30

2 described in US 5971084, NO 20032400 (correspondi ng
to US 6585115), WO 03/095789 and NO 19995270. Then
the skips are lifted onboard a supply ship by neans

of a crane. The skips are then transported to a shore
receiving plant on the deck of the supply ship. Such
deck transport is not considered safe. If the supply
ship hits rough 5 weather_there will be a risk of the
ski ps endlng up in the sed, either t hr ough deliberate
emer genc morklng | oose. Thus

Eerriimys SRR B Raodtand Uepremonpgs us Somie A ar 11

030 7atmd BRD PYY99SRK Thend dkbps@i fifted@abdak®a Qipghy! sM1p by means
vi scous. Attenpts have been nmde to transport dr

fatcranpgheiskips a1 theartteaspeniefsp iashorg reegivingPianson e Q@éﬁf thse
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iortrahmﬂ:tlhwdrﬂlm:ttmggbﬂbwﬂeukpsi de dovvn Hovvever this is
not possible when using ship tanks, and petrified
drill cuttings can prove al nost inpossible 15 to

Dﬁm&‘tﬁngd dre highly aiss«msb&mmpm lepobetd rﬁdﬂato‘ﬂrdrﬂpdrtﬂrﬂbcuaﬁ@e th
order, to ke

fhe dri ut u
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hargRltediany dill @Stingf partly intdnginsd a mccaﬂcm-m mixture which is
transported. Exanpl es_qf the aboyv e descrlbed |nth
o sbls fo/pitign I (8 0258 S BERISRITNE SO prSpgsRes, as the
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ship. Thi [ course_entail a great risk of
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t he ntlon is Stil based on u3|n t anks
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pres i'nvention led to the
mHSIGGSSGGaaanB%hQﬁOGey gn of the tank and t he out put
mechani sm has a great influence on whether the dril
cuttings can be delivered fromthe tank. The
A 260211070 powosesirmmbyorioefidrill euttmgstm winksitowred betyind awip. dhis
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cuttings fromthe 30 tank, has proven to have a very
&%ﬂﬁie’ntg pioblef or B8 nletBa brop6d i ¥is 8543675 Bl GB'2330600, the

invention is still based on using tanks arranged below deck, e.g. in a supply ship, for the

(D

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
the particles are conpressed locally in the dril
cuttings, causing displacenent 3 of water and an
increase in particle density. Thus it is an object of
the present invention to avoid to the greatest
possi bl e extent any stirridng of the drill cuttings.
Anot her possible solutionis to dry the drill cuttings
pff waer ahd ah ireregpin partticle dkhsityy THus titds freobjéet bf tha preant meerdion
owder,. However,. such drying require . ot of
B ARYTS I - el oeibn ol ighnd 6 il ot o an
i ncreased requirenment for storage space onboard the
gha%fornx I n order %g succeed with the above qgbject
phernogsiblg solpens i dre the giill cypimanprion i transperg e alloypaide ke
&Q%F&Eéd' ds apollibNHSwaVeL sﬁ&wyﬁ% Sl QMBILEST daBiGy bl ome time
outlet with a mninum'of 10" sTirring and the out put
ek 1S fRafliae dea igereased requinenpens forsiorase spase pap eplgtform.
the drill cuttings to as little agitation as possible

during feed-out. According to a first aspect the .
Imerderttp swrcceesl with dhe ebaxk bbjeciribetptk basipen givenpntappropidaté dasign,

e . o .
Vhprs A e har G RO E e B B Fucn il of
Atimping end tha loutpuiemerthhnisy stdesignal iasivheveahnbryastthsubject the drill
char a Ber'.élti C‘SuSt at ed h | heg f‘gl Itovvi ng daiml. A
Secon 3@% PSP AEPPHRS SRS 1YERY on provi des a tank
for transport of drill cuttings, which achieves the
i,nt ended ef.fect t.he characteristics stated i he
R RieEds £ Bt aonschise tuto oo ov ol povvgoeParng Be ioien of
itk tutk, aGpeIcheddbnitiie dohtvElltdigatd vaKve bW Sntdithe guing féed hopper,
neghanisn1that achi eves the intended _effect, t?e
CRAPREBePSIoER oxeralf igtems pelieves by g»e@s?ragf?w&ci,%?tf 1gfthe
tiigoviies Cohng Caim 9. 25 Preferably the punp has an
I ndependent variable speed feed screw. It is further
possible to add liquid containing chem cals and

%géceﬁdas@%‘% gbih@§£éséw mvé’ﬁtﬁhgwdex a tdnR& xﬁgagsﬁﬂ SAifkutibs,

punp and ou putﬁﬁroces I's contro In terns of

pridelsashisves therindanded efteofihy, thewhatacteristios stateddn e charectqrising|part
q&ﬂgﬂgm&gﬁgt$&gg§ in the feed 30 hopper and protection
X

agal nst running. 4 The invention will now be
explained in greater detail with reference to the

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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acconpanying drawings, in which: Figure 1 is a

| ongi tudi nal section through a section of a ship
containing drill cuttings 5 tanks according to the
invention; Figure 2 is a top view of the ship section
and tanks; Figure 3 shows two tanks according to the

" invention wth associ ated out put punp and 10 piping;

Figure 4 shows an output mechani smaccording to the
i nvention and an out put pﬂmp for a tank according to

the invention; 15 Figure 5 shows %p for a tank of
Thednyentiemvillaew hesypleiied mmq%prale@@@@t mfprsese talg  val ve
Wygntion; Figure 6 shows a section
%ﬁ&go%%kﬂ?ﬁ}a% gﬁt ncglchanl sm according to the
invention; 20 Figure 7 shows a nore detailed section

hro N e N1
AR e Rl e GrioRit » BREORY Sl Bttnirp i e
aﬁlcscvrcebrmggtoahﬂmeention,venti on and the punp. 25 Figures 1
and 2 show vertical and horizontal, respectively,
sections of a ship 1 in which there is disposed a
Plgu¥ed ik & Yopaiewt alithsshdp seehian #idrgnks;0 t he invention.
Preferably, each tank 2 has a circular cross-section,
where the upper part 3 is cylindrical and the | ower
Pafite FshowStWorbBAcdsdihd® the #MGdntith Hith ass6Elmed Hi@piitPPmd and
side wall 5 that extends at an angle of between
BiPEZoxi mat el y 20 and approxi mately 45 in towards a
circular flat bottom6. 30 This tank shape is a
conprom se between maki ng good use of the avail able
Fiparad HAWs anaHBE Rrehansiseprding 19 fie inwgationiagd g output pump for
5&&@%9 g&lﬁ%to%@mtléﬁheﬁlgh an opening in the tank 2

a mnimum of agitation during output.

I\/Bm me utilization of the available 5 space is

h| e [ r

HieY Bt 3 A o B b Tlon Rl s RE RGN R

walvba&br@ghth@ntbauwl I s However this will not give
efficient output of the nass, as a lot of nass wll
remain in the lower coners of the tank. A cylindrical
fraguie 6 Ehosvs awkdtion shretghdhadutpus indehanizil decanding th the weitivay e
mass up against the side 5 wall in the |ower part of
t he tank.

Figure 7 shows a more detailed section through part of the output mechanism; 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 2 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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The nost efficient output would probably be achieved
wth a tank forned as a cone having an output orifice
at the cone point. The steeper the cone walls, the
easier the output process will be. However, such a
tank does not nmake good use of the available 10

space. A conprom se between neki ng use of the space

and achi eving a good out pu¥ would be to have a top

part in the formof a cylinder and a | ower part in the
fsmcmscﬁclnaveﬁdqyeiemgmnméns tanfke Grhafve & naitan e ar caosts«asenuommbplacmg

S8R o NP LD Ry PR ko

poipti afithe Mhiws, as\aéasta:tf Imass/aill rainbm i gdwer bbmsrs deihe Eatikned

b nce..bet ween the oftom 70

(%&F ‘@Pﬂ?? Bovin %W%@Frfld%ﬁ'a @@%‘e e oo against e side
Walldi tHeSovdr@att ofte BlAkP to another and within the sane
ship. To be deducted fromthis height is the overal

hei ght 20 hl of the punpi ng equi pnent bel ow the tank.

Bab weerethidient @&%ﬁt \ﬁ&ﬂ@ﬁ@bﬁmfbé 2Picved W & Bk forBBd hSa &ne
hei ght h2 which is available for connection of hoses,

havine AboUtPHE oFficest fha ogne porRte The sierpeicthe congfwailp dhe casier the
mpwﬂ{)bég@{mm HbREves, s8bh § A8k @aeglﬁo&aaw Pise Eﬂe%mgm
er | anet er ?1 (?

be 3 " nmetres. Using a sna an t 'S wou
#B¥C€he expedient. Neither should the 25 dianeter
exceed half the width of the ship, as this would be

meki ng | ess than good use of the avail able space. At

Hk eagegomisy bmvrelsalm wons ihdepasd avdadhizvinge goadkoutputiwould be

sf
i) o ) By B BB PR
%emmmdlﬂlatﬂf tinfricated &ne sek preiviyies weffidlentsduguk chpbisiligtwiikast

0 Re LA o B tfigrisizpreion™ 95 11 w11 be

dlfflcult to design valves that have an opening

ha I t.t t b bl
Vel drlabia et Hots ieEmint sy B Aetpransoyaen dikshipaspotiom
Tﬁme(m«ahal oAbV NM) &ﬁd 8 dedkar1, BSis BASWH varﬁk E6mnAb kg ko
C|r§m4ar qQr.oval. A brief reference is nade to Figure

i biHge smeshiny o he dedyptedionyihis beighits e pyeralghqgght
i, %Bﬂfé%dmﬁﬁi@%@hﬁ&&hﬁel@w@taﬁﬁ‘ Belvheh tHRQAELION zﬁld tl!uJ‘toé)1 RirBo rail

flgure e tan upper section are
S0A beightdi which is avaikible fopcamnpdtion ef kosps, ﬁnedeqzz:lemrgmer
det ai |

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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bel ow, but reference is here made to the fact that the
output unit 10 has a generally conical part 11 that
takes up a snmall part of the tank 2 volunme. The
conical part has an angle approxi mately equal to or
steeper than the angle of the side wall 5. Because of
this 10 cone 11 only an outer part of the bottom 6
will be exposed to the mass contained in the tank 2.
The width b of this outer®part should be virtually

equal to the width of the orifice 8. The orifice 8
theyeiBi o BemaegemEAnc in B ki The vaiTR TS RRIERHT PSP B

: iktually unique definition of the tank
%y#QEQ%Bi%kgﬁ Jﬁvﬁgtion fromthis shape will lead to a
poorer utilisation of space or conplicate the nmass

i i UWong othe B3t Slowd&h dlutput dnHO
‘fggﬁ%gﬁg\%&tqgﬁlg%es@ci %%f%%érirlpl nggé}glﬁl pnent 012. A ﬁm
RadispogeddmuiedieteB dbsvestho et biotioro Sninslis figwresthe tank mell Sfand he

tanks 2. Filli can,ta | .
B e b AR T B RE g S R
E%lll(bvldbhﬂ%feﬁdmbﬁis hé&et:ﬂdﬁk e4de & thy ﬁcytélaﬁﬂmoﬁﬁlﬁ bmin §0 ha&a geakrally

ace thro a sKki r hi ei enptie nt
Fromeact et B o Sl el A O TG b5l B hadan
frgld dppebxHieNdle e?m b StedpRNiBNthE @nglé bf thé Hide walh & B&awn of this
boar(ﬁ) t he supp noved, fromtank t.o

Dol obly 2 PP AR tstbotiam Sl b CEared fp ISR oputite ip e

£4k 0 Tha Wkith Bef hiiQuRk PRt HGul Gy ivRHRIY eqhdl taithd width of the orifice
explained in greater detail later. Fromthe punping

8qthewidine 8 may boectgpgidarios cialeEed i nto a pipe or a hose
13 or a conbination of a pipe and hose. The pipe or
hose 13 shoul d have as few internal dinmensiona
The shyys limiations wibernsate 2 viiowly prigue defigision pf the ksl shansot

®t 0 ! o io
4R ol BB A SATH & ioler R PO B et
magelss ovgput prodeskf i cult to transport the cuttings through
the pipe 13. The pipe 13 runs to a receiVving
arrangenent (not shown) on shore, which may consi st
GFhouskd gowshin grearydetail, amkianior? with sssabidiéd fumpingequipment 12. A

B e o Bl S 0 ) Aot

SFERL6ieRr mordfiatiaraaitsen beae s trillihg platfornuerpudrilimgshgss, i n

? 1&1&%&1% t ekf%ﬁ{lé canetglgél p?arce Eh%ug%g%]ﬁ% l'(')?r B%Jgtbag %Ieitng tex%pﬁ?dvigto a
hopper (not shown) above the filling device 9. The 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.
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5 The output unit 10 is shown in Figure 4, placed
against the flat bottom6. It has a cone or done 11
that is designed to rotate. Preferably the cone has
the same 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, al ong
the flat bottom 6 and up along the side 10 wall 5.
Preferably these arns 16 are arranged so as to be

di ametrically opposed in order to bal ance the forces

A AP R b L FEFRRBH A il b nELI RSB o
anbisstd, sprbially epoheosin@dosemet sfile dulsut @eotesslih ordentd rAdkeiig
the hottom6 but term nate at the periphery of the
VY S0 tRe OUFPHE Uplh IRmaVE temAS- not necessarily be coni cal
but can have any dome shape that ensures novenent of

he 15 mass down towards the flat bottom 6. Sliding
Tgr PYPRHBE 1QHDHRY Ak pPlatrddeanstieiia bpttqny 6.,Ichas eéone

toP@orhé 1 P%Ha@i@ d \é@ﬁﬂoialfhel’re?errﬁﬁiy #Rdodd 1B %ﬂc@@m&‘@&%le £fthe side
the conical  par rails extend substantially in

el 5 ?fdheaqor@hlaraﬂdr qf &q tm}rw Opfthe ¢panegllithere ay opipat Emahpiyl6.

t’ﬂ%@o a xt@ﬁc?de&rJ'&’n% thcdnb 1 Ca'ld}&%e RA8btH 6 %ﬁ%ﬁﬁ@ﬁ% side

I eadi ng e SO as forma gap
a’rairlr iiaﬁnbf@hléy Hgsa ass lme@tra@cp an dstommmcamonmmdlm argler

5536l 5 i LS DL ERAURLE B8R o

e wsn p@pt mok tendwp pmst libnGheasuni 1 Klsé exte:tdrkw«nalﬂngihe cone 11
u r| f ce 8.the i.S..a

8 RI08 Rl Ut Bihindll B E S rtbplrd S o By Bl Bt moca

et hdmesstn;qydbe 0bnived butesah hate afy dérael sHapé thiahénsurapmbvetahit afithe

as it _can r,t wei ght of the nmass, The shaft

ﬁasfggﬁgt ﬂfetfli]"’gb?teog%ﬁw ng chanber 20, which in tam

30 |l eads to a displacenent punp, preferably a screw

P 21, The punpi ng systemw || | ai.ned

o Bne1a(0 PR T e Gract oKl P i ighon Rghveen the

nik bR0BE siRBMB of thb Sorféal birE HhEHGA 268 |s1§b°s&ﬁt1£lby iAtHgat e
val ve 19, The ?ate valve has a danper 22 operated by

antagienal direstion of thyansact uat or maybe a hydraul i ¢
cylinder as shown. The gate val ve can be opened from

t he ful I% cl osed position to the fully open
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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position corresponding to virtually 100% of the cross
section of the orifice, but may also 5 assune
internedi ate positions in order to control the

di scharge of mass fromthe tank. The output is
primarily controlled by adjusting the gate val ve
openi ng. The anount of mass to be discharged is
deternmi ned by the capacitg of the punp 21. For this
reason a |evel gauge (nof shown) is provided in the
recei ving chanber 20, which ensures that the 10 gate

&Hneléloggbabpﬁg thegrifice| & sapbemiesed b gateyalye 19, Thgate galve has a

|
R B0 SR o BB ekt LBy By it
showei Therggtevalyarber beaPenddfeonathh &Hyzcmsmosn@ng@ the girllyppen

t hat
S A o 08 00 A,
asBiridinteraédiate positiony inderderdo Eantrdl the dischiafgedf maﬁfmm yheftank.

feeding the drill cuttings into the punp 21. C eaning
nozzles may be fitted in 15 the receiving chanber

@fgﬁﬁ ﬁkﬁrunamy ctda&olwan@radjmaﬁﬁg)thef gite Falvesdpemige. Alhe amount of

ebd? b pmarsst ssblmbingloy fe e BB e IHMAL FegoR 2L

ler\}atgﬁﬁ‘élé (86t sBovwi®)iENYoiidBPindte recebvifly chAmBEXBY, @hieh Shisufes that the

here are suitable douhle pISIO s av ilable
lrip bHvesRening 5 Tl HARY g e 1 e TISGHIBGAERR rEhe 2 coam

FJV@lf £ @Yo R¥Yobh ?oﬁ&fe?ﬂ‘le&kiﬁﬁk tBd siafdo tHR@cdiVinplohatibért20

run at a constant speed rra}/ be ap roprlate 0]

bmmontﬂéeﬁgéeaea&@ﬁwtbfr’t of the Vﬁtﬁ Plét tp yeceiriog
2RankieD &ﬁ[sqnta*a M\gfndef fag&% Fhien Berfie @bﬂ&a&ma £@68 (not

screws (not Screw ocated in the

shavai) \fwrrfydutmm)@ﬂl ¢uitingsinie the pemp gbdﬂmzaess@mﬁed in

rew. n unp
HEORREGRERE Rty by o shibibe Gy AR
shﬁmmﬁdﬁmmmymmmgdwtmﬂan that of the second screw. This
ensures that the entire working volune of the second

~screwis filled up, thus reducing the risk of water

25

30

ethéagyts oFgaitivy ﬁisp]hcdhteﬁt Simigsima3Ge osedtinstepd ofimeerew gump 21,

dr|II ttings conpressi i.n ncrete L

e aRlebis R By e g g Fh S e icn ae
Lb%ﬁ@ntf}ﬁfse&fo?gﬁm?ﬂéﬁﬁﬁfb&than that of the present
i nventi on referably the feed screws are driven
directly by a hydraulic notor. This provides 9

I pEGEHRAT thE ¥E6® Purlh 25 8l tBe alsht LBl U2IFink BbaBtanDspeednd
smal | structural di nensions. wnstream of the punp

use is preferably nmade of acidproof snpoth steel pipes
Tt may be appropriate to operate the feed 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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(optionally with a transition to a hose) having gentle
bends and as few cross sectional changes as

al t oget her possible. 5 Trials have shown that it

wor ked well to have the first feed screw running at a
rotational speed of 50% nore than that of the second
screw. This may be desirable to a certain degree but
causes an increase in viscB®sity and | eads to an
increased risk of clogging at the end of the

meggsilvish gxeivapriossie and iggpareteeionpmd atiall siradturthiimérisions.

0 clu e .control qof e
Il b2 Py e bR bRl R ool sl P 24
f(optionalty withie tramitxdnfto b hops) baviripceatle Py SRY & oW cloBesectional
tEansH ﬂ? ﬁg@ t he receiving chanber 20 and the
SUMESE 4A108° Tpo ftion of up to 20% water with 0.5%
pol ymer has proven to be effective. Injection of green
15 alternative to _polynmer m xing. The

b
S0 e Wi B B
VSF&SH‘MS O%kih'&re iffan 4 of 6 ShobiRl AW, TlsHMy lﬁgﬁs&%fgb %"cér{am

so function satisfactorily wthout tion o
BS‘P frbftcausph an ineroaseriy viseesiy prgd leasts ty alsmgx@ssed oisk poslogging at

t t
A AL
ﬂé@@@ﬂde@rfblycantgénﬁtbpSftrmdleiiberpamectema her and to V\,hat
extent |iquid nust be injected. 20 The punp and

pi ping must be arranged in a way that makes it
pHesd ib prvided asleviseofohintrbduction oﬁegudmd!om golyhﬁrsgﬁ érthasdition

AL BB R S Gl
pwﬁémhth/O S%fpfolytxnﬁ has froventdige ¢fitotive? Injéotion BAy@erbsoB® Banbalan
i et AR i

| wmﬁh G8EIf telfbeddnsuffidiat flputp B bRb fdlctiieieRfofly vathdut
uitabl e. The hose may have an i nternal E)I astic

CaditioR 57 PRI T R E SRS BT (o lomt e i il baovmped
Sfhfdugh & pRirpySieiivARRE: stlidedl bR S Phd RGBSt b relistallh ift the pump is

reel) so as to avoid _ having to use standard unl oadi ng
hagasureg oy g senser ordeteraine WB?FBQ? ehh tosehag extertdigridanish besinjeggd.

Preferably there is a pressure gauge in the punp for

rmnltorl n% the pressure in the PUWMP. 10
The pump and piping must be arranged in a way that makes it possible to use smooth

bore pipes having the greatest 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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It is also possible to inject air, in addition to

wat er and/or polyner, preferably at the end of the
punp 21, as indicated by 25. Air injection in the form
of an air blast can breakup hard setting of the nass.
It is also conceivable to use air blasts en nute in

the unloading line, in order to help the mass al ong.
5 The role of the output ynit 10 is to transport nass
towards the output orifi 8. The mass shoul d be

moved as little as possible by the output unjit 10 in
Toiscidso possible i iajcehitieln @dditipn;to verrend/PrRplyrqr Pretfrably 3t g end
@gﬂé@r"‘?@ % :,Lgs RAUEAR RPIOAR ihji&iohliRthe ¥t &oh Gir bBEY cBin break up

. mass dcross a sector of the flat bottom6
Teemdisafitingt of thetraasp Ut ip also eanictivehde ®.use pir bldeis €1 onte it (g unlgading

ﬁ{e'jﬁloé@erﬁ(}/@g}gm@gﬁa?i%o&ﬁge conical side 5 of the tank 2

I n°order aseée ss novenment down towards the
bottom 6. As nentioned above, the output orifice 8

tends.,all . the. . fromthe | ower e '
TNt s g s bR pacg PRl ap ot b Phé s
sRG R tBded Ibliitﬁer:] wd polssibit By tﬁem:cphhﬁﬁtm/iﬁ rmilaf tlo afoid Einildcessary
cuttin ast the ut orific ...ldea . the same
Satiog ARG Stimt s P LbSteon Ptiibn o TRA R T datfes T
ﬁﬁ?’él)icigfsé ) Ebclﬂﬁ Gﬂﬁg ﬂ_ﬁl&)oﬂ&h%?ﬂd ﬁ% tolthe loﬁpﬁt{%ﬁﬁcdﬁfi (tzh&nhtmmt two
W e expl ained in _greater detai. reference to
RSO eep sy hp conifr §ide & ﬁgwem@da adero g e BES i ¢
HoVemdm daRE tokfrds HREoREME. ASmedlordi dbdvRhe Gdtit Gaficemar t
11 are attached to a hub 30, which in turn is

eeiapdscllder vey fEom theewes Régerof the coplophpidradn thegpnigy pesh 4L of
Tﬁeeou%uggl%? t TR wilBrMihSE tle Yn VMR £ Bl Surtipd badd ktieC
not or I Xe to acollar 33. The collar 33 is
sukppeorifisd 8f Idoallyathe sameanssa shoulshiot Ba pushipd arpundnare thgn pae

f] . 6 of the tank 2. Underneath the
b aehgioes

ank is a cover 35 that seals a space
36 in which the 25 notor 32 is |located. This space 36

Ty B, R Sy i

magemsse ﬁiowtr.]tb@mnioahﬁlrttlh evithafims Tﬁgx@ﬁip’rﬁlﬂar@s &5 IGiagdithe
7 ' 1. .
Soweaia 11 iratpieR i apenEind i § RameR o F e A8 1

tyanédnb of splihes. The drivd sttt igdirectlif Biieenity athydpninmeotor 32fixed

L e e R R e

3dxedlt MRLBRAE A R@kal | the way to the |ip seal 37
and causi ng. damage
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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11 to this. In order to maintain this air seal a
channel 39 is provided in the collar 33, through
whi ch pressurised air may be supplied to the gap 38.
In the exanpl e shown, the notor 32 is installed from
bel ow. However, with the 5 appropriate sizing of
| eadt hr ough openings, it may just as easily be
installed from above. Abqve the hub 30 and connected
by bolts is a conical top 40. The function of the
eDMhisCRl orde? flo Aintan thi Hir@R8l aldASnPSSis prifvide® ird 1hE cAIRPBES,A!
ﬁ%rt 11.. The bolt circle in _the 10 connection between
U ehupresspsed 61 37y beseppligdiodbe 829 Bor ned so as to
all ow the conical top to be replaced with conventiona
agitator arnms if the mass to be transported requires

&ythe sramamle shominniie mosm 33 s instalfiddianebadovs Hbweever, wWitbitkaul i c
YA ifhe b BIRRGIEL Y BT 86 G e flalcliom

gbowematically at 2, the output unit at 10 and the
hydraulic notor of the output unit 10 at 32. The
figure also shows the actuator 23 for the valve body

Zboznthe hhle 30 pdr@uhdcediytbolts 5@ chuical tdpetOp Thefuddtiondighe

mot.or, .32, f.or th out pu it iLs,contralled hy. a

{Eg\/\%@ AP ‘Uja‘ﬁ \/oeleﬁthgf?aﬁgoé& E#E AT eﬂ?@qﬁc clemithe, 5
tcbmmbﬁdxﬂ)eﬁﬁeehhlat coﬁ.fzc’tsllxbp 30 gﬁrthl ¢ mzbsioao § formapd &5 asttfl au?utheut
unit. B e pu is al so a. ressure relie

VAR, t@%@tb?ﬁi‘éﬁaﬁg%f{“ gonysRinakagitater %@ﬁ ke wassita b pppsparted
weqﬁegmamﬁmgmpbﬁ_lo notor 32, ensuring that these

not or speeds are al ways nmatched. In connection wth
the notor 50 there is also provided a pressure sensor

88 LiRyviblbenkitatilid @ihorR@ fBNfe & | £BGHi
\?g%u\fe 56. 25 yl%?e lact%fgl?or 2% %I}sp({rﬁgeﬁffdﬁgﬁdﬁn%gﬂ%%esm

dpente dhg tank és ipderredsphematioply 44, thie owpel wnfirab 0 ensibe
MRUMELCHoRPEE BE ERFMRit16/ai B XH@h S a38s1R0A ﬂﬁagac\‘ﬁ%i' ¢ B3 for
act In opp03|te di rections. p Sit1on sensor 5) 'S

dhevlyrbody d2 and thi bydreulisanaer SPForthapivep b dha toeedor 32 for the

RGN L I 0 oo R e P
tthetttesiaitha enBiges EegflerstarBuppd i @ipoinenia Rydhppess2isalso a
Sﬁfgsts&@rélﬁ?{falpea% Fnd Ig\@rﬁp m\éf%lr ¥Fis %%nnaegt%d i series with the 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




10

15

20

equi pped with a pressure sensor 62 and a tenperature
sensor 63. This systemis 12 provided for inparting
air blasts into the mass in the punp in order to
prevent hard packing of the mass in the case of |ow
viscosity drill cuttings. A level sensor 64 is also
provi ded, which neasures the level in the punp inlet
chanmber 5 and increases the feed rate if other
parameters allow. The abol%e describes the punping

equi pment as |ocated directly below the tank. However
provided fooimpeftingairtblastslintp thsonasaincthe pusep ineadariosrretest hrad e

' . i h . Th
i U L P eI

tank to 10 allow the mass to flowinto the punp at an

le. B Lranging,t.he,. I n [
Bk oneb o7t A S B P b SR by e
rltEinGredres fhe fged rafdif sthat pasassetert bidownunber of punps and
associ ated equi pnent to be reduced, saving a
consi derabl e anmount of space. Such a punpi ng
Thé HoYE BBHbasNd pubPidabtibEhtak lotabediedcilg belbwithe thulle
case of low viscosity drill cuttings. 15.Gq|ng outhto
Howerrr i is poigf piitieek Baitase for fhpdaas © g ¥ertjcy! ga from the
tRASPREd the pﬂﬁp.qlil@ ?}‘fﬁﬁ‘h‘i{/ a6 64 p1aed shigiilyti&Bndkidd dfittiegank to

shi

pl atform or p. e out put nechani sm can then

aliew Breanasy torflow iiodbe BiIRH 2 gRgle Byrarrapaag he pymp  this manner
m@gﬁﬁg&a&is%mrm% @RQ\en FRECRAGH, AGIshAL BimA THEs allbvs

pe appropriate to provide EX-protection for al
dempobenefpumys aind associated eqipment 69 borgdyded, faviBg a considerable

%gl%ﬁﬂg;ﬁ‘ril %éaé:? Bk & Wﬁ%ﬁa&?ﬁéﬂ? .@'ﬂi"lgeepagjcuﬁahz GhhdicialRRY Sise

erred. A systéemtor
toff frvs pisnosityndrilbeuttkngs.especi al |y for transporting
untreated drill cuttings, conprising a tank for

contai ning the bulk during transport, the tank having
aoieg i td the diifling platféren the tanknmayf be tshitottanpoftarg. Chadfaly

the. bul.k towards.gp output orifice in the t

hsinaid b SRR o P 13k ot mpoPark e A e
Qiledassiiapit@oicipeeiblyrih S@sbinatioh euthrthd dbued memivnedbgifptr arms. It
:J\{rzm,{;d gggpzﬁpglﬁg é%ﬁrgfz’fd? E&I-perlclnleytio]; lf(?rtaﬂggﬁl})gn%ts%g gllgvp ?r‘atmsgort of

flammable chemicals. For this reason, the use of electric motors is not preferred.
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io a level lower than that of the tank bottom for
recei ving the bul k and advanci ng them through an
unl oadi ng line, which unloading |line has an
essentially uniformcross section. 2. A system
according to Claim1l, chalacterized in that the
unloading line is nmade is fromor has an interna
aAamMs:coating of a material with a low friction coefficient,
e.g. a plastic material. 3. A systemaccording to
Caiml1l or Aaim?2, characterized i n that the punp is
a 20 positive displacenent punp. 4. A system
1 according to Caim3, characterized i n that the punp

A systeﬂﬁ‘ér @ankgttting lﬁﬁlg esp%@iﬁ@)v\fo\“’trﬁﬁkp&'uﬂé Stcsled S8 gﬁtﬁ%s C@B@ﬁmﬁg

han a second downstream feed screw. 25 tank for
a tank fers@nraﬁuwée bylk devingfransnoat th tank haying #n outpug upjt g the hettemyof

the tani€fof fe‘edlﬁ§ &e%unc tew}xhn bn I\%{Sﬂt bARYK in Bégamo&aﬁef

subst an part an
charge st ldcft#n mvalthqi ﬁxettarﬁhaarra@gdtbalcrw deck ou b ship and eonipyisdsiaat

o LG 08 SRR o, SO SRR

a level &fwer then dehefabe taplabattotrofonrecéiving the dolkend adm them dngwgh
| | he. fl b
an unlot g E]ac coO I‘C\él ““gﬁr%é %‘eal arsng‘g ?gssnﬁgﬁ%%goﬁtf%og S §ec ﬁm} h at t h e

done or cone is fornmed by a hub in an output unit,
2 whi ch conprises one or nore arnms arranged to rotate so
) as to transport the bulk towards the output orifice.
A syst@n decordingtaliaimdc @rhda rng; tteq iZleal finS that th6 ynledtmgrixieds maded

that t,h t f I
from o b b ol EoaaR H mabl e 8 Tedim s e tte ¥ 2

materiglet ween fully cl osed and

3.

A system according to Claim 1 or Claim 2, characterized in thatthepumpisa
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 that the tank
has an upper, substantially cylindrical part and a lower frustoconical part that endsina
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.
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fully open, in order to control the output rate of the
bul k. 10 8. A tank according to Claim5, 6 or 7,
characterized i n that the tank has a greatest
di ameter of at least 3 netres and no nore than half
the available inside width d# the ship, that the side
wal | of the conical part has an angle of between 20

6. and 45, and that the dome or is cone has an angl e that
lies within the same limts. 9. An output unjit for

A tank gecerding to flaigys cdptacdsrdizsd €8 Bphihafame m@&%@ﬁ%ﬁﬁa

hub in hn St @hit, WhjchCORBLides 6% @ nithDarRRArANRd &) roffY 88 adomsport
o r‘g}%c?@ﬁg h%Crom 1é§ hub, r’[tv\ulkt}li %:rw hug‘{él%s frgr rredaas? a 30

0
thebﬂgmwdsﬂheepmh@ﬁ%d is placed centrally in the bottom
of the tank, and that the at | east one arm extends
fromthe hub to the periphery of the bottom 10. An
7. .. output unit according to daim9, characterized i n

t hat ..at. | east. 0 rm.ext 2 t up
A PRl SR VTR 35, Phe Ao
valve, preferably a gate valve, arranged to assume several positions between fully closed and

fully open, in order to control the output rate of the bulk.

8.
A tank according to Claim 5,6 or 7, characterized in that the 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 thatit
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 accordingto 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.




