15 " JAN 2004 PNEUMATI C CONVEYI NG This invention relates to pneunatic
conveying and,-in particular, to the conveying of materials which are in
the formof thick, heavy pastes which are nornmal.ly difficult to 5 nove and
handl e. An exanple of the sort of material wth which this Inventkﬁe,)i"sﬁ]
concerned is provided by the oil exploration industry. \Wen oil E\‘re

drilled, the cuttings fromthe drilling operations are brought up onto the
drllllng platform For a large part of the 10 drilling operation, a special
type of oil is punped down to the drilling bits as a |ubricant: The oil
contam nated material which comes up onto the drilling platform has until

" recently been dunped into the ENEUMATICGONYEMNGal reasons, such
di sposal is no longer pernmtted and the material now has to be transported

to the shore for processing. 15 on the drilling rig, the oil contam nated
Cuttings are felifGnads tdates @Bﬁé@man&ltcﬁheyxﬂg e it paticwldr, tchie sbhvelydng of- use
on the rig. e cuttings, which are still contampnated w.th are
transported aﬂtumab which hw if grerfioon ofthick; heavhipasteskhich ag. "Yi@%‘eﬂgh y the
mat eri al |s %ﬁq@ﬁem al skips of about 10 ton capacity which are 20
| oaded by cr Ye rig onto supply boats. This is a-difficult and

danger ous operatlon in bad weather and is |aborious and expensive. Gernan
Pat ent Application No. 4010676 des H&R vi ce.f or Nt S
conveying of Agterple g thecrort s el "r‘?? E‘a’r‘f%ogﬁst“iwc?ﬁgoq Péi %Pnperd gggtdr e&%lessel
into a pipe Efﬂ?erof'%i roldtidh MABES] NWhad ofl Reellp Uikt dtilled, théeutings Swme theessel
-the material to be co veyed is mxed with the conveying g’i&qln a.nozzle,

while the naﬂﬁﬂmgloptmanw Mgm&jﬂn autp dp drilljes platipan: farh Beh Of fans of

a convey CLew. q,,,ﬁllg.é rgendiimgdbRady ant age
t hat rrecm; i'é]'“ﬁgq’te m?i’n re?ﬂ??gg% Ve h‘g%%ﬂot\t?vtgurprl s??r;gqt%/ found a
bie LH

novel met hOd[u@hc;hftal'I&E %Elrdongmtzﬁateﬂ(mheaulyw]nah termes ymomp ithe dellige

cuttings whi C!Ps L]I?tls[ Ir::gént yeggen (rit?n\‘{flaeo Sltly ﬂ?é) §c§a| blFeor c%vuomncntal reasons, such

disposal is no longer permmed and the material now has to be transported to the

shore for processing. ' _ ‘ |

15
On the drilling rig, the oil contaminated cuttings are screencd -to. remove a high

propomon of the oil for re-use on the rig. The cuttings, which are still contaminated

with some oil, arc transported eshore in the form of a very thick heavy paste.

Typically the material is put into special Sklps of about 10 ton capacxty which-are
20 loeded by crane from the rig onto supply boats. This is a difficult and dangcrous.

operation in bad weather and is laborious and expensive.

German Patent Application No. 4010676 describes a device for even, continuous
conveying of stiff, solids-containing com_positibns from a pressure vessel into a pipe-
25  or hose-line wherein, at the outlet of the pressure vessel the mateﬁai_j to be conveyed
is mixed with the conveying air in & nozzle, while the material to be-conveyed is fed
evealy to the nozzle by means of a conveying screw, However, such:a device suffers

from the disadvantage that mechanical agitation is required.

30 We have now surprisingly found a novel method of transferring thick heavy pastes

material e.g. drill cuttings which has not been previously possible.



15 ' JAN 2004 Accordingly, the present invention is based on surprising
di scovery that it is possible to transport a material in the fﬁwéﬂf
t hi ck heavy paste by neans of pneunatic conveying -froma rela i arge

wer o only. s Sireinel pE PRR=E ARG i D NS SROBEY o BN e e

snal | bat cheswoOfrandpbrisi intftatidah ahé dbiin of NUhiclOB &y Ohadee b? th&fhsPoEFEAImatic

invention there is provided a method of conveying a non-free flowi ng paste
conpri si ng | cwavegngh&opasgt eclatively dasgesvesisel( 5 Hithprtandt dpplbeengsupposed that

conpressed gas to the vessel (5, 11) to cause the tertal, to flow out of
t he vessel (5%“?9“%‘%?&?%)6%&%@5‘?‘%?‘%%!?%@2@% ly fres Hovang geaterial
coni cal hopp Is 43all | @?f Eguri ng di scharge of the
material , - fofarﬁscagﬁ vc\’/gr segg%%w%@?tﬁe%é%e , 11) and the cone angle

s below a CrHiub,seedrdiM@toltBe preguit ihRektibOthare i HYAdMBSTethddWeoagingqn- f r ee
fl owi ng paste heavy paste or clay |like mate>al, e.g.

rcpay l%)e .a thick and/or ﬁ'ﬁ > )
oi | rig dri TPAIFFtHWYRE Pasfrucompising lagdigpolne J19ste inta s egssql 5.0 epnsk anplying a

conbi ned st QoRPRsRAGaPBAEREILL(S, LYRY QKR ¥ASTRko M EuCPIRNESSRY, 93° 'S
preferably conpressed air, because it is relatively inexpensive " although
in certain iHaReprésed indhatithpayesseh@s | rdrelusles arpaital Hopper reiop (s, 8 Dorhivheatsed

ni trogen. TheV&asae diskSird W ' i - , h that

| oadi ng of the vesgeﬁ i sé} Vi gdl'?%erwllﬁ gsﬂ]ﬁrlil&%:see(%t&?gﬁpgﬁ#ﬁéel?%15%féeﬁtg S
connect ed t dheconepells i balivareritiead dalug watired to 4chiza¢ masdlomed destination of the

materi al . I%@ngﬁ@@gﬂggin?%g@ t.the. method of the invention also -
i nchi des the 'step of trars ort%ﬁg bfﬁgﬁf/%g?gﬁ?r%?ﬁﬁtorl%bkﬁmw y
filled it weghodaigodmthtattingd., fromits filling station to a discharge

station. At the discharge statjon, conpressed air is applied to the
interior of the vessel to convey the material out of the vessel to its

desti nati onmmRr eder, |..includes a coni.cal] hopper portion whi ch,
at |east during di schaecgg%gef t%eﬁ xﬁa&@#’”"%‘?}f § SPHRPIe stosege 286 cpueymatic t he
vessel . | n cpoiveyingeressel.ef erred enbodi nent, the | ower '

The compressed gas is preferably comprésscd air, because it is relatively inexpensive
although in certain instances an inert gas may be used, for cthpic, compressed
nitrogen, .

The vessel is provided with an inlet and an outlet, such that loading of the vessel is

via the injet. 'Prefcrentially the outlet is connccted to a conduit which leads to the
final desired destination of the material. -

In a preferred c.mbodim_cnt the method of the invtcntioﬁ also includes the step of
transporting the vesse.l. having at least partially filled it with said material, from its
filling station to a discharge station. At the mscharge station, compressed air is
applied to the in_tclior| of the vessel to convey the material out of the vessel to its
destination. '

Preferably the vessel includes a conical hopper portion which, at least during discharge of the

material, forms the lower section of the vessel. In a further preferred embodiment, the lower
conical hopper portion is the outlet end of the vessel.

Because of the nature of the material being handled in the method of the present

invention, there is a tendency for the flow of the material out of the vessel to be less

2



coni cal hopper portion is the outlet end of the vessel. Because of the
nature of the material being handled in the nethod of the Presen

i nventi on,WORETE89 s a tendency for the flow of the materiafCoQBOGP5Re
vessel to be less 2 WO 00/76889 PCT/ GBOO 02158 15 ' JAN 2004 than conpl ete.
This is because the type of flow which occurs during di scharge §5JA 208
form known as core flow or funnel flow Wen this type of flow occurs, the

material djrectl out et I

outl et val v%’an 58“@1&2? Oghl? gkhec%ude %eotr%g“%rrvg%? %Ecﬁ%%g?i Hg f%h%t%?ec?{y above
the outl et. f(HAWG &, asWold IS} bE KnEPAAY. Wen thisthe dTealey beduratisindrerial s core
does not nove. As the core falls, a depression occurs in t he top surface

of the mat edifeatlyahalve the onﬁ&ta‘alﬂsaﬂh_rcmghrthﬂ,mdlcnq 8- Wagt omhﬂprvelys; @nthﬂl‘aa fadlingnt o
the core. In the case of astlck\}g1 ter her |sa f or. terial
around t he cospPEmMatsriabeireatsdhdifasdy pae c OE Yt %Vcbe aﬁ‘ JF)@‘FE t hat

even fo sSort. [ thi d It

i s possi bl gﬁ? gratgiia g@u{]‘%guﬁg?rﬁ\rﬁqgéo %Oggf IAgvbﬁ%Eé}\égwéf ﬁgcéegsgerﬁﬂg@frgﬁ ering
the cone angd &Pfurfab€ of MeGhatERNiaGakhPMbletigsudbubdiag Ve Slepresdibn FAIR ihrcl uded
cone angle is’'changed below a certain or critical value, then the flow
changes frohs caree Ifi ltihwcdse of acticiyl inettrinkibsrefis @viendency Far matsgaloronnd thef | ow,
the material descends as a mass in a 15 uniformway towards the outlet with
al | the natCefs QIremag iRl g‘@rdi ngly the conbination of the use of a
vessel designed to ach| eve mass flow and the application of a conpressed
gas above the surface of the material is such that it is possible to push

t he cong entshfbebh@idseaed tHab bwadiar tHeesoaud(l eitesal \aish fsidhythioineemption ishe
vessel. 20 It is well known that the critical cone angle will var

=l h Y.

dependi ng -pxmmdde:tnapmmtéer to qj@ngrgths@ﬁmé%@t a@%@ﬁ vessel Riedlfering
under st ood by t hose, s n the art u sel in

e R R R R

However, W hiauged Bubd té&aﬁmaor%%%awamothemmew chaAgd fBom2Brdflowits
suitable. I'n an enbodi nent of the present invention the drill cuttings are

| oaded i nt so-ealfddrmass flow. In the case of mass flow, the material descends as 2 mass in a

15  uniform way towards the outlet with all the material moving. Accordingly the

combination of the use of a vessel designed to achieve mass flow and the application

of a compressed gas above the surface of the material is such that it is possible to

push the contents of the vessel through the outlet so as fully to empty the vessel.

20 1t is well known that the critical cone angle will vary depending upon the matenal

being conveyed as such would be well understood by those skilled in the art.

The pressure used in the vessel in the method may also vary depending upon the

nature of the material. However, we have found that a pressure of between 4 and 8

25  baris suitable.

In an embodiment of the present invention the drill cuttings are loaded into a first
relatively small vessel capable of being pressurised from which said material is fed
under pressure via a pipe to one or more further vessels also capable of being
30 pressurised. Said further vessels may be transported to a position where discharge of

material takes place or said further vessels may remain in their original position and



relatively small vessel capable of being pressurised fromwhich said
mat eri al Rfoﬁ@ﬂm ¢inder pressure via a pipe to one or nore H%ﬁﬁ@gﬁmﬁ?§§els
bl e of be e

al so capa ing 30 pressurised. Said further vessels my

transported to a position where discharge of material takes place or said
further vessels may remain in their original position and 3 WO B
PCT/ GB00/ 02158 15 JAN 2004 the material is discharged fromtheminto yet
further veskehfutethl ¢hdreiarERERSR] e irid FPSABtEL dedselsthigich @sé iitaisePirs The
present invention also provides apparatus for conveying a material in the
f orm of StHnﬂhﬁ@HIOHeaﬁwﬁmn@me, t he apparatus conprising a vessel capable
of being pressurised by conpressed gas, said vessel having a nateri al
inlet, a material outlet and a pipe connected to said naterial outlet,
means for heading, NG Rheidolral L 0o 3AL ALY BS Sehver i PHARARIAE NG proas
supply means for supplylng conpress gas to sal essel to  causSe the
materiad ta thicRWheAW paéte the AppHERE chirprsigth dkkdladapabid ofilbRnG stsribéde. 10
Conventionally known pressure vessels are expected to withstand a maxi nmum

pressur e oby 2otaressefhges, siid vassel biwng admatetaldintetng matend pudetenda gipd he
ressed gas

invention co i ses. a vessel adapted to be ,pressurised by co

o bt weerCmaGH 45 i mesesaponlft, Guges g oA e TEHBA R AN G SoE GORE | e
an el evati WM Ghidi1gas tn€4hsOfor Qufdlyin HE{EP&? d BaPC A 49 Wit h
the pr esen{m? entdlﬁlon; ’ g%s %%Bglre 2 Si grauéﬁ je}alné\;;i ew o © F Eé]ure i; IE:gféglutroe 31is
an el evat | enssthewhargridlhe flopenabr diz aksd vieathcutieuhddlonp saidggps. dance with
the present invention; Figure 4 is a planned view of Figure 3; Figure 51is
an el éfati on showi ng a continuation of the operation of the

Conventionally known pressure vessels are expected to withstand a maximum
pressure of 2 bar, Thus, in a preferred embodiment the apparatus of the invention

comp(rises a vessel adapted to be pressurised by compressed gas to between 4 and 8

bar.
15
Brief description of the drawings
Figure [ is an elevation showing the operation of a first method in accordance
with the present invention;
20 Figure 2 is a plan view of Figure 1,

Figure 3 is an elevation showing the operation of a second method in

) accordance with the present invention;
Figure 4 is a planned view of Figure 3;

Figure 5 is an elevation showing a continuation of the operation of the

25  method illustrated in Figure 1;
Figure 6 is an elevation showing the continuation of the operation of the

method of Figure 3;
Figure 7 shows details of a standard ISO container sized vessel which may be

used in the method of the present invention;
30 Figure 8 shows an assembly of two ISO container sized vessels;

Figure 9 shows an oil rig supply boat includi-ng vessels which may be used in

a method of the present invention;



25 nethod illustrated in Figure |I; Figure 6 is an elevation show ng the
continuation of the operation of the nethod of Figure 3; Fi gulre 7;§r%ows
details of " WHA¥ard 1 SO contai ner sized vessel which may BTG R the

met hod of the present invention; 30 Figure 8 shows an assenbly qf jmo b‘go
contai ner sized vessels; Figure 9 shows an oil rig supply boat i iAol
vessel s which may be used in a nethod of the present invention; WO

4
00/ 76889 PCT/ GBBOR. 15_J 4 _Fi.qut ' . I YE; ' t
of an oil rig s%&ﬁ/‘%ags%%f‘ Rl 88‘? ﬁlgilbgéllllrggesniﬁgIagpﬂtﬁggqg?qg%%gﬁgﬁmgﬁ Lrgn

present inveRiseRbf Ut hethod @F&id lticanin@tntidte i nvention 5 Enbodi nents of
the present invention wll now be described, by way of exanples only, and

with reference to the acconpanying drawi ngs. Referring to Figure 1 of the
acconpanyi ng dr.aw ngs,. an off shore oil rig 1 has located on its platform
3 a pressur Detailedieseriptipg ofithedaveiqooaded- the screened drill 10 cuttings

oy OFRRGAEAL bEO BEAGESSLnTB) SliREPUESLARSE P9 HERERR b

fmaterial”in nmateri a et as we

conpressed oyl addowith eefefthed toQhe &fcotipenyagdedwindhe material inlet includes
a valve assenbly sinmlar to that described in GB-A- 1539079 and the entire

vessel may be simlar to that manufactured and sold by Cyde Materials
rand 100 U IASCL M), 5 QRSLaLon. e, POSVIR € £ORYSH 00 ' o
a0 B, 0 8 LSS ALl g8t o
spheri cdl cdunsngsearisaigb&onm ths deillagegtocdssy dritis peessuee vessebznmdudes aqupder se
vessel material inlet and a lower material outlet as well as means for supplying compressed
air to the interior of the vessel. The material inlet includes a valve assembly similar
to that described in GB-A-1539079 and the entire vessel may be simtlar to that
manufactured and sold by Clyde Materials Handling Limited (Clyde).
15
In operation the pneumatic conveying system, including the pressure vessel 3,
follows a cycle of filling and discharging matérial from the pressure vessel. At the
start of the cycle, the material inlet valve (in tl*;c Clyde system this valve includes a
part spherical closure member) is closed. A vent valve is opened to equalise vessel
20  pressure to ambient air. The inlet valve is opened and the oil cuttings/oil mixture is
fed into the pressurised vessel. The vent valve is opened to vent displaced air from
the vessel. When the pressurised vessel is full, the inlet valve closes. The vent valve
also closes and .the vessel is now sealed. An air inlet valve is opened and the matenal

is conveyed in the form of a semi solid slug along pipe 7.

25
As indicated in Figure 1, pipe 7 extends from a position below pressurised vessel 5 to

an elevated position above a container assembly 9. Assembly 9 comprises three ISO
container sized vessels 11 located within a support framework 13. (In other
embodiments, the container assembly may include a number of vessels 11 other than
30  three). Pipe 7 extends above the top of container assembly 9 and has downwardly

extending branches leading into the inlets of each of the containers 11.



20 pressure to anbient air. The inlet valve is opened and the oil
cuttings/oil mxture is fed into the pressurised vessel. The vent valve is
opened t ¥Qe4iT6889 spl aced air from the vessel. Wien the priéFéeRitHPetpdyessel

is full, the inlet valve closes. The vent valve also closes and the vessel
I's now sealed. An air inlet valve is opened and the materi al is1 cgﬁv ‘ed
in the formof a sem solid slug along pipe 7. 25Asindicatedir§ g@el

pi pe 7 extends froma position bel ow pressurised vessel 5 to an elevated
positi on above a container assenbly 9. Assenbly 9 conprises three |ISO

cont ai ner ﬁ&&?ﬁntmé?fl fad 4 mw?%{ﬁ%%%@@ﬁ??ﬁ@g% ! %b hRAEVBE Kowledmokt Elot her

enbodi nent's e contal ner asse er of vessels

ot her thapoR@ dfhmeeportindehefe extaenalse dhievd 7t Wietebp thé maetial nithirasisenbly 9
and has downwardly extendi ng branches |eading into the inlets of each of
the cont acomgaisessl ] Bayse 06+ 16880viPEIe(BU0/24PE6 8o CHPNPPOG4- Each cont ai ner
11 hgi a | ower conical shaped hopper portion 15 and at the | owernost

point bf this portion there is a valve inlet 17 whereby the nmaterial wthin

the conta yriRgq i rBEA cHitAinkl £8erhBiy! 5, dnd}OSeheAPRatsdcon pi pe
21. 5 A sg‘p%ﬁf@b%%atﬁgfmﬁtt@?%th g fuPt her cor}{t ai ner assenbly 25, may be
brought ctooge oilt Bg tihea diekibié gose 27Aisf deexedibe thppe 127atilmse oomectiendpipe pi pe 19
at hose connection pipe 21. At its other epd hose 27 .is conngcte to a

filling pthe2dty edbar el beserbhts ommected |t janfylline pupe 49 lecaled o9 SRRt AL rear of
boat 23 tp. it t aj |y, '
A e
| form nPand binch Mp&sakt@ids ownad@sdiitom pipe 510 tHelalatabPeadhnofFthgure 2,

there may be further pressure vessels such as vessels 33 for feeding the
drill cutddngséraill foimingpert p6theentaneraissenbs®enbly 9. 15

As illustrated in Figure 2, there may be further pressure vessels such as vessels 33 for
feeding the drill cuttings/oil mixture to the container assembly 9.
15
Referring to Figure 3 and 4 of the accompanying drawings, there is illustrated an
arrangement broadly similar to that described above with reference to Figures I and
2. However, in this case the drill ¢uttings/oil mixture is fed from the container
assembly 9 located on oil rig platform? 3. A container assembly 41 is located on boat
20 23, the containers in this container assembly being arranged with their Jongitudinal
axes extending horizontally rather than vertically as in the case of the Figure 1
embodiment. The feed pipe 29 again extends to a position above the container
assembly 41 and has branch pipes 43 extending downwardly into inlets in each

container which are located in the side of the container.

25
As better shown in Figure 4, there are in fact two container assemblies 41, each of

which is provided with a feed pipe 29 which may be connected to flexible hose 27.

Referring to Figure 5 of the accompanying drawings, there is illustrated a first stage
30 in the method of the present invention described above with reference to Figures 1

and 2. Following the loading of the containers 25 on boat 23, the boat is moved to



Referring to Figure 3 and 4 of the acconpanying draw ngs, there is
illustrated an arrangenent broadly simlar to that descri bed above wth

reference to Figures 1 and 2. However,. in this case the dri | 5 AN 70
cut ti ngs/shote wheteithe uhfoafing %%rﬁ ta%n r ssenbly 9 | ocat ed (yn g
rig platforms 3.- A cont ai nér* asse %ﬁpﬁéatmdﬁﬁumhe

cont ai neﬁsfﬂﬁhlfhfsaxdnnfﬁmmmﬁé@zw ed_w t heir
| ongi tUdMal |§FaxEs ext endi ng hori zont al e rat he '?:ﬁ m‘*%t‘lwci n the

case of oemectnedtion peigd 55i magg (ﬁg %Jend

posi tion.aho ,mt):a%né??t ne ssenbl y 41 and has bran p1 tend| ng
downwar dfy 1T eh rEeERbng fivie homreetib® pai@ 87 i) %ﬂ}eSQS' de of
the cont ohig [eaddn re4 there are in fa

cont ai ner assenbl | 3% ﬂ%ﬁeaﬁ%@ WF REiRe - WPipk 58 if eeghdptde 29

whi ch nely dreindargleatie wof ferri to Figure 5 of the
acconpanyi ng draw ngs, tpnere is 11Tu ?r a%a{f ??flf rb§?ar‘}%f mshapqme nmet hod

of the FOEsERESi2Avkavinga ldeercotied sabey BoMidahsd fw&%&g §t§5 ures 1 and 2.
Fol | ow rlg\?{%%e h) q%ng oé t he cont ai ners 25 on boat noved to
6 shore i I h Ingapbedissharzed viara losetr outleyS i scharge pipe 51

extends from outlet 17 of each of the containers 25. This pipe 27 may. be
connected to. a flex ble hose 53 whi ch extends from connection point 55

| ocat ed Tow mroess2@ feedingf thet BEN cuBHpaR hﬂg!i 89 it 57 okocated on Land.
Ext endi ng from connect I on poi nt 57 I'S p| pe %150%#1&‘- evat ed

posi ti ofi I’-‘a‘fleéﬁ‘-Sc@ncmm cbiveytgd @iklar So c,ggln dtQn inlet 63
at- the E&B"gé %oﬂ{ha{hner @gﬁﬁl ner 61 |s broadly simlar 1n §h€Fpe to
cont ai ners avihg aqno’\‘l'\E‘Pg from @ressure sselVed copsig-ad t he mat

ial |o&tled into container 61 may be discharged via a | ower outlet 67. The
process of feeding the drill cuttings/oil mxture fromcontainer 25 to
Large container 61 involves pneunmatic conveying simlar to that described
above i®_; UG’IHEOC%L \g E t he conveying of the, raterial f nm press= vessel
5 to conta ef Wmamm theee & dRERAMI ) GurgiaW NOS,
there i

sSiagd UBE ke feskHbAd Thove with reference to Figures 3 and 4. Supply boat

23, having had its containers 31 loaded with material, moves ﬁ-om thcodng 1 to the

shore. When berthed, the containers 31 are raised by crane ?1 from boat 23 onto a
road vehicle 73.

Referring to Figure 7 of the accompanying drawmgs, there is illustrated an [SO
contamer sized conveying vessel 31 located within a support frame 31 and being
positioned with its longitudinal axis arranged horizontally (Figures 7a and 7b) and
with this axis lying vertcaily (Figure 7c). Vessel 31 has a part spherical shaped
upper end 83, a cylindrical main body sestion 85 and a lower conical section 87. At

the lowermost end of conical section 87, the vessel is provided with a discharge valve X
89. :

Referring to Figure 8 of the accompanying drawings, there is illustrated a container assembly
91 comprising containers 93, each located with a support frame 95. A filling pipe 97 having

valve 99 extends into each container, the container inlet being located in the upper end 83 of



stage in the nethod described above with reference to Figures 3 and 4.
Supply boat 23, having had its containers 31 |oaded 'Wth nmaterial, noves
fromthe oil rig 1 to the shore. when berthed, the containers 1§1AN064

rai sed by ,cr . fill Q . 23.0nto a ,road vehicle 73. Referring to
Frgure 7 ofF BRine? AARARRE i T B 13PE oPBins i somiresd pkhe

cont ai ner 183 bedngernvabyilif Amssamhbedbf lcogsihas may thhicdncsd ppeiid way an@ 81 and
bei ng po%t i onedt Wilt({in imts |.ongi tudi nal axis arranged horizontally (Figures
7a and 7by°aRd" "WeA VIYEERPE 1 ying vertically (Figure 7c). Vessel 31 has
a part spherical shaped upper end 83; a cylindrical main body section 85
and a |l ower conical section 87. At the | owernost end of conical section 87,
the vessel is provided with a discharge valve 89. Referring to Figure 8 of
t he acconpanying drawi ngs, there is illustrated a container assenbly 91
conpri si ngt cemiewercesd 98 eactachotipent9gdisvi tdiscBas PRAV 3§r&r¢;§,&2?mdgc{cidl l'ing
pi pe 97 havin valls 99 extends into each container, the c al ner i nlet
bei ng | oc R PRH AU YHe i EFEomBtefa ranch piaN @004n driie wosity AoFessdl SO

ext endi ngﬁhgﬂlo t.hegjiptger' end, of each container 93 is a conpressed air line
103 having & VaPVWe~2ds Valkn i cnsif ¥3lveol? is eppned sndrcempressedair sdelect ed in this
way ‘Wi th the vesseh®in fintiRei 103, ONRCH 8RR Al s! r end.of e
container 93 is a di scharglg val vaeﬂ%Q ha%g conne&%ﬁé‘?@ﬁﬂ“ﬁcgﬁge 107
via, if aifseopepresursobtbacomppiseel dir 684 idte pigedt)7. t DuetPikE Rnitebsidief i1 ed
via pipe its valve is closed, valve 89 is opened and conpressetl air is

7
fed to tH& DeseEral grhopper sechan 93 beinglessyithen|a esmmain Majse,ghe matertalfiow i S

forced oy of cMBSIREL 997 ressurg of the conpressed air and into
pi pe 107. Due to the con?f::{g S@Ff&?‘@“&?“&”ﬁ@&%ﬁ%ﬁ%ﬁa@%@mﬁ 93

bei ng | esgitingamiforméy bed of therter@améde nmaterial flow out of container 93 is
of the type known as crass flow and results in all of the material exiting

uni fprm_y our of the container, Ref_erri ng to Figure 9 of the acconpanying
oS B i 3 SR Pl beg iy B s B e P
clevation (Figure %a) and in pian (Figure 9b) a suppiy boat which is fitted with large
couveying vessels 111 which extend through the deck of the boat. This arrangement
can hold up to thousand tons of drill cuttings/oil mixture and this mixture can be
pumped pneumatically from the tanks onte shore based storage containers. The
conveying vessels 111 have a cone angle such that mass flow occurs and they work

in 2 similar way to the assembly of Figure 8.

Referring to Figure 10 of the accompanying drawings, there is illustrated another
embodiment of a supply boat illustrated in elevation (Figure 10a) and in plan (Figure
10b). In this case the boat is for conveying containers 113 which fit within the
eavelope of a 20ft ISO container frame. -

The use of ISO container vessels enables su-ppIy boats to be used in suI:;stzmt:iaIlj.'r
urmodified form. Methods of the present invention involving the use of ISO
container vessels may be operated in a different way.



conveyi ng vessel s 111 which extend through the deck of the boat. This

arr angemenyp of4¢sshol d up to thousand tons of drill cuttingsfcadsomioztssre and
this m xture can be prinped pneumatically fromthe tanks onto shore based
storage containers. The conveying vessels | | | have a cone gg@hmuch
that mass flow occurs and they work in a simlar way to thel y of
Figure 8. Referring to Figure 10 of the acconpanying draw ngs, there is

i | I'ust r at ed;AnRtdaeSodiRaRas hemRRdaneé wathatp pregerttaatenitibh s turaberh fiampey €@t i on
(Figure I Ga) and in plan (Figure | ob). In this case_the boat is f%r
conveyi ng cegitsiherevesseldi3 lifted ohtd the dwlling rig bréheeny eraape THE vassel are sopso

contai ner frame The use of |SO contai ner vessels .enables,s I to be
used in sub@t anf PRFYEEPO %Fi‘PF%TBO‘TaHF%ﬂR%‘t\ﬁﬁ geo?lpf%em%rtgg)g% %/Sﬁ%gﬁi%claon

iinvol ving the us f o ' e Mn DRoRPEbdAl edvdny aosl fdfer ent
way. S WO OWF%&ggg%ﬁgmégoy%%lgg&% %ﬁﬁl&%%ﬁ In %ne enbodi rrrlg]ntoi n

accordance WififhstdiB ArRestisedmesset 5dice Bignenties usdd ertpngfar S@ cewingsdpiier
vessels is lifted onto the drilling rig by the rig criﬁe. Thelvess | s are
stood on efigmoaresnppoeentfugpeinty EQRveRpE: S s LASEGESHID AFgPERd t hey

are assenbled, into | ine, of ,sto e ssel f re about
twenty tonsissd 8 téﬁ‘rg%irntbglsfﬁrfq Cﬂn%ﬁgs%ﬁ&r‘ai @gdﬁl QE%EE?QSas\(AQ%%BEi&g&P ?é:i)lﬁi s

used to ”%ﬁﬁ&{tioﬁ—;hﬁtﬁﬁ tdemgs/oil  fromscreens or centrifuges into the |SO
conveyi ng vessels. These vessels are then wused to transfer the stored

contents onto the supply boat as described above in connection with Figure

1. 10 An advantage of this thod is that there is er r n the
rig so lPhatAripqdyaniags of Shmsthedys &Ff&ﬁ‘eﬁfé astﬁlgﬁf f/toﬁacgg?’ “ums{é %‘gtsoébge{scgﬁﬁ{lé)

Furthermor e transf Shed &E%ﬁﬂé}g%E h&ot g}r&eai eFideimBlReistéatsi forpahsi bl e

if a standard 0pneum&ﬁlc co yor- system (such as the Cyde syster’rl)1 I's used

al one. | n afdirk narhhoger tan éspeaibldif astandaidgadumatc penvaleeyEn (pech as

enbodi nent neki ng. use of the |1SQ cogt ai ner vessels invol Ves§ t he use
the Clyde system) is used alone. In addition hose sizes can be mnimised.

15  An alternative embodiment making use of the ISO container vessels involves the use
of these vessels on the supplied boat. Thirty or forty of these vessels may be stood on
end and rafted together to form a stable structure into which 400 or 500 tons of
cuttings can be conveyed, as illustrated in Figure 10. When the vessel retums to port,
the contents of the container vessels may be pneumatically transferred ashore.

20 Alternatively, the tanks may be lifted off by cranes, turned horizontal and loaded onto
standard ISO container road vehicles. If appropriate they could also be stacked on
the quay side in the same way that containers are currently stacked. When the
containers are received at the processing plant they are stood on end and used as

conveying vessels to transfer the cuttings/oil into their destination.

25
[0 a further embodiment in accordance with the present invention the drill cuttings/oil

mixture is stored in large volumes in the legs of semi-submersible oil rigs or drilling
platforms. The legs are typically 15m diameter. Pressurised vessels located in the
legs and operating on the same principles as described above will store the

30 cuttings/oil mixture and then be used as pneumatic conveying vessels to transfer the

material onto the supply boat.



of these vessels on the supplied boat. Thirty or forty of these vessels may
be stood o nd rafted together to forma stable struc f i ch
400 or SOOQF(ﬁgg%g cuttings can be conveyed, as iIIustrate%ypﬁBE?%ﬁﬁﬁhlo.
When the vessel returns to port, the contents of the container_ vessels nmay
be pneumatically transferred ashore. 20 Alternatively, the t ankkh

lifted off by cranes, turned horizontal and | oaded onto standard | SO
contai ner road vehicles. If appropriate they could al so be stacked on the
quay side in the sanme way that containers are currently stacked. Wen the
cont ai ners @@ d0ReeHMBGulings e npfydeestiesgnpdattsiritiey asedost notonhinggs and
used as conveying vessels to transfer the cuttings/ail into their

dest i nat i onwitis tha paesbure tvissselse iisHilirengs may b da SeRUNGIoR Witk the use aft

invention the drill cuttings/oil m.xtur.e IS, st.or i |.ar,ae I in the
| egs of sente RASREIEY HPRE '@c’rqsg‘éesﬁ?g(edf?l?qvfhtﬁ m%ldgétéP éc{g?n(s)? %Mﬁé:gs "o
typical lky 1om,dhalL e uRGESNIThopls¥Beselsssl ocated in the |egs and

operating on the sane principles as described above will store the 30
cuttings/oil mxture and then be used as pneumati c conveyi ng vessels to
transfer the material onto the supply boat. 9 WO 00/ 76889 PCT/ GBOO 02158
15 JAN 2004 Wth sone drill cuttings, it may be necessary or desirable to
use low friction linings wthin the pressure vessels. Such |inings may be
used in conjunction with the use of the mass flow cone angle, as descri bed
above, (0o aid discharge of the drill cuttings 5 fromthe internal surfaces
of the pressure vessels. to 15 20 25 30 35 -

15
20
25

30

35
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10 15 JAN 2004 CLAIMS: 1. A nethod of conveying a non-free flow ng paste
conprising loading the paste into a vessel (5, 11) and applying a
conpressed gas to the vessel (5, 11) to cause the material to flow out of
the vessel (5, 11) characterised in that the vessel (5, 11) incllod#d 204
coni cal hﬁi@ﬁq@ portion (15, 87) which, at |east during discharge of the
mat eri al , “the I ower section of the vessel (5, 11) and the cone angle
i's bel ow a, cri tA @ethod af wwaveyergg soadidedloadly mvte crmpsifg logdingthe pasieintod

according to i characterised in.that t r -

conpr essedesé‘i’l%’ﬁé%‘h %’?’H‘g& cqLREEt B 10 tc])w(‘ff3 BT ﬁ]s’ﬁqgﬁézgg%?%rl}g@é“ l?onﬂct)“r’lat t he
vessel (5oufld) the Sege6lq8] UBCkhatattedisedrin it ete \assdl &0 10uincietes = oatical happer oadi ng
of the vessel (5, 11) is via the inlet. 4. A neth accor di : im3
char act er iPggign ig(kﬁs BRAPhiEHet #@%tsfgrm% gts‘ﬁ‘f'igf o e gl Tortts e ﬁ‘%"&p}gé&‘gﬁﬂ"gt (15,
87). 5. Aumlher5ar0andiihbgodentlt & ol chinkachke rmeided th atihiae nakeflout | et (17)
is connected to a conduit (51, 53, 59) which leads to the final desired

destination of the material. 6. A nethod according to Caim1l characterised
in that the pas{ endtfoddaRdfdif B Tliged charortieid! indthal [diengomprbdseigms #. A

met hod according to Caim1l characterised in that the nmethod includes the
steps of , cpmpregsed pibast partially filling a vessel (31) with a non-free
flow ng paste froma filling station; (ii) transporting the vessel (31) to

a discharge station; and (iii)_at the discharge station, .appl.ving.

conpr essed- gas 4 et ap5ording B’rC'GFnﬁr‘fEar@‘é%r% m géﬁéletv%ss%éﬁ\/g@ '%/H'éoghdﬁ?eri al
out of theg,¥EsS8kt 4nd A oltRt, Ishch (AR Sdakin@ bf B8 vesSel (A 1MEE hiadheialeor ding to Caim7
characterised in that the | ower conical hopper portion (87) is the outlet

end of the vessel (31). 9. A nmethod according to Claim1l characterised in
that a conpressgeedRs atcordiiPlol @eint PehatRrisddrih dme tefvetshigSpbigthes a conical

shaped outlet (15, 87).

5. A method according to Claim 1 characterised in that the outlet (17) is connected to a

conduit (51, 53, 59) which leads to the final desired destination of the material.

6. A method according to Claim 1 characterised in that the paste is a paste produced

from oil drilling cuttings.

7. A method according to Claim 1 characterised in that the method includes the
steps of}
(i) at least partiaily filling a vessel (31) with a non-free flowing paste from a
filling station; ‘
(ii) transporting the vessel (31) to a discharge station; and
(iii)y  at the discharge station, applying compressed gas to the interior of the vessel

(31) to convey the material out of the vessel (31) to its destination.

8. A method according to Claim 7 characterised in that the lower conical hopper portion

(87) is the outlet end of the vessel (31).

9. A method according to Claim 1 characterised in that a compressed gas is applied to

the surface of the paste.

11



1 15 JAN 2004 10. A nethod according to Claiml characterised in that the
vessel (31) which is adapted to fit in an |1SO container frane. 11. A nethod
according to Claiml characterised in that the drill cuttings arﬁ IJE@%‘*}
into a first relatively small vessel (5) capable of being press 5i rom
which said material s fed under pressure vi i . nor e
further veédsel é’(“%tf?é gchréhr@athgqug ISPaBErgd ! tﬁ%tggéavrel?%(laéﬁﬁvgfcg '?%Eﬁ%%r
vessel s (3t iaap e eondindd@&iamg. t ransported to a position where discharge of
material takes place. 12. A method according to Claim1l characterised in
that drilling cuttings are loaded into a first relatively small vessel (5)
capabl e. qfi. beinge@b@scufdirgad daam cvbiacthrisdidtharhedrilbbutiings hedoaded ddo
pressure via a pipe (7) to one or, nore.further ssel,s (11) which main in
their ori dgifeirelatsti smadyesss ?Ff’é’a%f’{e'?q‘% p’?%”&?‘!@ﬂ'gr“d%ﬂ' Sflgdz)xﬂ%t?rhagr'ﬁt%ﬁt o yet
further vesgslsest@d viaRiphlR @7eto siesrBRby Ebitier aBSEONS Hhldoocaphide destingat i on.

13. A method according to aim 12 charac%irj sed in that the.further
vessel s ( Prssusised, saidaRiether veseels 0l 3870le, ShOa1e JEEFROMEN 10 P4POSKIONeBE

accordi ng ¢ on{ AlfRalediaCAREPHLr | Sed in that the vessels (31) are turned
from the horizontal position through at |east 90 to ensure that the centre

line of the vessels (3 1) are in the vertical when being discharged. 12 L
12. A method according to Claim 1 characterised in that drilling cuttings are loaded into a

first relatively small vessel (5) capable of being pressurised from which said material is fed
under pressure via a pipe (7) to one or more further vessels (11) which remain in their original
position and the material is discharged from them into yet further vessels (31) which are

themselves transported to the destination.

13. A method according to Claim 12 characterised in that the further vessels (31) are

transported in a horizontal position.

14. A method according to Claim 13 characterised in that the vessels (31) are turned from
the horizontal position through at least 90° to ensure that the centre line of the vessels (31) are

in the vertical when being discharged.

12



