WD 99/:28591 PCT/ NO98/ 00350 Cl osed
devi ce for WQ@a¥$At of drilling fluids and cut- . tings. PCT/NOPBEY. of
the invention 5 The present invention rél ates to a device of the kind
in- dicated in the introduction of claim1l. Background of the

i nvention cldsed déviceafor ntréstiehf bHECAYELIVARUERLS dsOmEIeRis- 10
that can be recycled by treatnment and cleaning of drill- I ng mud, such
as the origi n¥2ngg4|ing nud, including particul ar components added to
this in order to reach de- sired characteristics, said conponents al so
bei ng of par- ticulate form 15 I n addi tion, environnental

consi der at i onge iy | §POERE OMaventiodi L1 ONS have recently gai ned increasing
interest. It is known that the oil industry is responsible for

consider- 5 Theblpresdmasisvahtioni rebatasaktbyahdegsideusfnmaher ikdlmy iand

20 that workers, e.g. on the platforns, have been exposed to '

consi der abl e &Hotafed o} hel® t FohEedrabLensgbscandms 1. “Nor wegi an Pat ent
no. 172568 descri bes a method and device for treatnment of returned '
drilling mud during oil and gas 25 drilling. Included is a degassing step,

a vibrating paclafFSena SbRkehe BvleRBEoAl NMOre steps of separating coarse
to fine cuttings fromdrilling nud, as well as a trans-
It is of great interest to recover valuable components
10 that can be recycled by treatment and cleaning of drill-
ing mud, such as the original drilling mud, including
particular components added to this in order :to reach de-
sired characteristics, said components also being of par-
ticulate form.
15
In addition, environmental cbnsiderations and labor con-
ditions have recently gained increasing interest. It is
known that the oil industry is responsible for consider-
able releases of environmentally hazardous materials, and

20 that workers, e.g. on the platforms, have been exposed to

considerable amounts ©of health-hazardous substances.

Norwegian Patent no. 172568 describes a method énd device
for treatment of returned driliing mud during oil and gas

25 Adrilling. Included is a degassing step, a vibrating
screen shaker, and one or more steps of separating coarse
to fine cuttings from drilling mud, as well as a trans-
port system for transporting the cuttings. One of the
features characterizing this method is the use of a so

30 called screw classifier 10 as a first separating step. A
disadvantage of this system and other similar systems us-

ing conventional vibrating screen shakers is that the



port systemfor transporting the cuttings. One of the features

Chafacterizhkpgkggﬁ nmethod is the use of a so 30 called scrgﬁ&ﬁkﬁggg%ééri
St” separa stem-an her

10 as a fir ting step. A di sadyant age of this sy

simlar systens us- I ng conventional Vibrating screen shakers is that -
t he WO 99/,28591 ) ) . PCT/ NO98/ 00350
2 cutti nGettdngs,i - he i &he mHowe Rt Ranetrates particularly

difficult for ' q «Cl r er. t hi case the screen
TSt be manualns teepLse Fi e HOrRET SR U st Shaker, i Hifs oo
shaker systenchgal che RArdeh muBtoRRN marbhaiNde sdld R (EeSc1Qygdde

workers with their tools. In this case, 'the workers are al so exposed
to cheni 04l $hisd rgascas (hhes atrden tdhaki |dystermubisindbe wartly
tings.

I n syst.ens known todaé t he separated cuttings contain

10
too much dtil PPRE ' mid, FESH tti°n§1| aqaass i5aH fbrea_r"ﬁérkers Wik ‘Eﬁej{a%t ive
drilling mud, tbg_a,_gl_ng Ifno tfl\'ﬁ%s'c% ea,bli:%ee%%kers {e%qa?.néfzég%%l tcgbJ ects

of the invention t 1S an object of the inv e a device

t hat - 10 ankaigalexkeid qawdels preagfit droftid iSiaresly mud and tcuS- an
other object of the invention to provide a de- 20 vice protecting the
wor kers and eBeRg&nnent from gasses to a larger extent than before.

10 In systems known today, the separated cuttings contain
too much drilling mud, resulting in a relatively large
loss of active drilling mud, leading to considerable eco-

nomic loss.

15 Objects of the invention
It is an object of the invention to provide a device that

to a large extent avoids clogging of the screen.

It is an other object of the invention to provide a de-
20 vice protecting the workers and environment from gasses

to a larger extent than before.

It is a third object of the invention to increase the re-
turn of drilling mud from the cuttings.
25 |
Summary of the invention
These objects are reached by a device of the kind indi-

cated in the characterizing clause of claim 1.

30 Since the screen does not clog, the necessity for a open
system disappears, and it is possible to provide a closed

degassing system protecting the environment and workers.



{t is a‘th t of the |nvent|on to |ncrease the re-
drilling rmgpq ?Jz}r??glhe cuttings. gmary of the i nventh |%l|[4%§18’0°3519rrese

objects are reached by a device of the Kin ndi - cated in the
characterizing clause of claim1. 30 Since the screen does not clog, the
necessity for a open system di sappears, and it is possible to provide

\?\1)%87(233591 gﬁgas%lvré% si%%t &m n ottci{:tlgglﬂ;%a r(fgnvi r onnent and %Dre LS.

3 The éﬂ&gnEbO@HéSédEjagéd(y(?WMfg descri bed mnth refer- ence
to the enclosed Fig . al l ed description In Fig.1 the

drilling nud enters through the entrance . pi pe 2 to the screen,
conprising a rotating drum3, the axis of which is horizontal. The
rotating & unPe§aditeg descrigtdPnn a mainly closed housing 1. The walls of

the drum 10 erftor ony, e nst ead
of the screenIa %I;gt ﬁ'né:fh%n%ﬁ'm N o&rlé;g%‘g%oﬁi n‘(i,'&E ﬁﬁ'e gH&r@E’Fgen
rotates aroungipks20Wd &HeS schiich, WopNs |£5rotat1ﬁ§‘edﬁhﬁ9§' ngnaf said

screen. Instead of the cuttings be- ing Taid down as a clogglng | ayer
above the scrashs DﬁeWhm&h(mﬂthqqszntakn dehe tretapbog tdmunyisositeat e a
such clogglgg | ayer he aus%_ qgsens fronlt e drumin the

a mainly close ousing 1 T e walls of the drum

10 3 are perforated like a conventional screen, but instead
of the screen vibrating in a mainly horizontal plane, the
screen rotates around its own axis. This rotation avoids
the clogging of said screen. Instead of the cuttings be-
ing laid down as a clogging layer above the screen, the

15 cuttings do not get the opportunity to creéte a such
clogging layer because it loosens from the drum in the

upper portion of the rotational path of the drum.

A perforated wall 5 is placed on the outside of the drum.
20 A strainer material 4 covers the inside of this perfo-
rated wall 5. A vacuum fan 8 outside the strainer mate-
rial and perforated wall 5 creates a vacuum on the out-
gside of the rotating drum 3, and contributes to separate
the clean drilling mud from the cuttings. The separated
25 drilling mud is led back to the activé system through the
discharge pipe 13. In addition the wvacuum pulls spill
gasses out of the drilling mud and cuttings. The vacuum

is controlled by wvacuum valves 11.

30 The discharge from the vacuum pump is connected to the
propulsion inlet of a ejector pump 6. The suction inlet

of the ejector pump 6 is connected to the upper portion



) )

upper portion of the rotational path of the drum A perforated wal] 5
I's placed ornwbbegnrgsstside of the drum 20 A strainer nateri apCE¥NOS/®3S) t he
i nside of this perfo- rated wal.l 5. Agvacuum fan 8 outside the

strai ner mate- rial and perforated wall 5 creates a vacuun1on the out-

i1 ing mid Aomipaifia g 0ALEuhEEeL o6 PR o  phs, 4B, S E back

to the active oy d£8iA tH@stiig | heThe evdcﬁabﬁdsﬂeoﬂ@sslsakéa ggldbfel on the

vacuum pul I's spill gasses out of the drilling nud and cuttings. The
vacuum i s Wumugh |edige veystemviromsthe . ejegbor Themdi 6chérge fsudm-t he
vacuum punp i s _connected to the r opul si o et of.a e tor punp 6.
The suction i rﬂl@t e"'a‘?ﬁ I etRg LrHHL V%s§§fco%%’é?eﬁr‘?oc e&ﬁﬁ@r

portion %35§aémaﬁﬁ¥fgg%§-post treatment or iy released.

PCT/ NO98/ 0 t he housing 1 and
contributes to pulling the gas out of sald housi ng. The evacuati on of
gas takes pl ace t hrough a pi pe systemfromthe ejector punp 6, to a
sui t- aMthﬂnﬁﬁatﬁngrﬁxumu$|mﬁg 9Rsthe inadde bﬁePEQVLéédeUth @as
under goes post t r eat IS _rel eas um 3 may on

nt..or rotati r
the inside be IE?EﬁQ?F transpgﬁfkﬁg Fﬁ?tﬁggtf?%ﬁSpoﬁanﬁuFﬁén
cuttings. The L tifasie b¥aifti1étiﬁaﬂs’pbfﬁé&etéréﬁépéiééﬂakﬁet B% the
di scharge of the 10 partly enclosed housing 1, containing t rotating
drum 16, partine dnclosedighowspipel 9 containingt thg rehatihggdrum
3, and are led trough a pipe 9 to a vibrating centrifuge

10.

The housing 1 and the enclosure the vibrating centrifuge

15 is situated in, are connected with each other by the pipe °
9. Since the discharge of the vibrating centrifuge 10 is
open, the vacuum in the housing 1 will cause air to be
sucked into the discharge of the vibrating centrifuge 10
and further through the pipe 9 into the housing 1. This

20 ensures that the gas escaping the cuttings during treat-
ment is collected and does not escape the system compris-
ing the rotating drum 3 and the vibrating centrifuge 10.
The drilling mud is separated from the cuttings by means
of the centrifugal forces.

25
The separated drilling mud is directed back to the active
system trough the discharge pipe 14. The remaining
amount of drilling mud in the cuttings is in the range 3
to 6 volume, K percentage, considered to be very little by

‘30 the person skilled in the art.
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10. "+ - .The housing 1 and the enclosure the vibrating centrj IS .
si tuat ed i WO nnect ed with each ot her by the pipe. _-gt&éﬁﬁ@éEFﬂe

di scharge of the vibrating centrifuge 10 i% open, the vacuumin the
housing i wll cause air to be = sucked into the discharge of the

vi brating cerfhe fmgénly dry gusitingsharet heedgPuth@hHispderder ol handousi ng
1. This 20 nsures. that the 9as esgifhgg he cuttings chuéé¥htreat-

ment is col | 4P¥R SRECHBe¥CHTRIRY 55 's ¥i¥'3§§ﬁ§ﬁ%p°“ FH Pt Re
rotating dru . he wi,Ar at,i Niykef id 4 mud i s
separ at ed frcr?r’r%%ﬁgg%ét’tixgg %&E%gﬁg bire %gf%‘nt ergeerc\it Pﬁ?%ﬁﬂéf o?%gas. 25

The separ at ede@iireybRg1Mudol shei ceategorasiorto Uthe yctwhicch the sgstem
trough the discharge pige 14. The remai ni ng anount of drilling nmud in

the cutti Ags tinga ane dgdgso3a suitphle JECRHE el dribhigeres-to
b littl 3Q th killed.| Coeen 8591
PCT/ NCDE/ 13035%‘*P Yaid ?ﬁ&%&?ﬁﬁ? ”5?9'&5&& #ﬁ%&tr%?éf%&’&%‘t&lﬁg o?]y\;%'z?ié er 15

and down.9gh0 a wei ghing cell 16, by which the cuttings are

wei ghted. The cuttings are transported by neans of a conveyor 17 to
t he conveyor worm 18, by which the cut- 5 tings are led to a suitable
| ocation on the drilling ves- sel and optionally treated before
depositing or injec- tion.

10
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Cl ai mswo099/28591. A device for treatnment of drilling MmRCTANGIS3/00350
cuttings, . ____conprising a screen-(1), aecentrifuge (10), a degassing 5
system a discharge systemfor directing drilling nud back to the -
act| h“"l I"R mjmu ystem (13, 14), @4 @ i m s transport system (17)

tran charac t er i zedin the screen

*

conpr|5|ng tating drum (3), said drumbeing situated in a
mai nly en- 10 cl osed housing (1), said hou3|ng bei ng connected to a
vacuum suct i ont systRrevHee sEpF tFerereRE af sariiling, Bud: aad cuttipgsat i ng

encloset pi pe RYRERFLEY CReoRefi TH o4 Febf HheRls (207, °p deornsls " ¥

downst r eangof éfﬁté@tﬂt)ngadaﬂgbﬁ§}g31§ystem dlreétﬂﬁy'ﬁﬁeaaﬁﬁﬂQh hfad
claim1l1 or 2, acteri z.edby awighting cell (16) for
cuttings, snu(bamkltbethg aohnwetéﬁllblngemudn8ystage(13 14(010pnd 20
3. A devi ce accordlng to one of the previous clains

transport system (17) transporting the cuttings,

characterized Dby the screen comprising a ro-
tating drum (3), said drum being situated in a mainly en-
10 closed housing (1), said housing being connected to a

vacuum suction system.

2. A device according to claim 1,
characterized by the solid material dis-

15 charge from the rotating drum (3) being connected to a
downstream centrifuge (10), by means of a mainly enclosed

pipe system (9).

3. A device according to claim 1 or 2,
20 characterized by a weighting cell (16) for
cuttings, said cell being connected to the centrifuge

(10) .

4. A device according to one of the previous claims,
25 characterized by the vacuum suction system

comprising a vacuum pump (8).

5. A device according to one of the previous claims,

characterized by the lower portion of the
30 drum (3) being situated in a trough (19) that is con-

nected with the vacuum pump (8), for suction of gas

and/or drilling mud from the contents of the drum (3).
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char,acter.i Hmm) suction system conprising a
vacuum p“”p\&fogﬁsvzssm 25 c”m Hmﬂﬁyﬂaccordl ng to one of teTANGIE0ID -
c

cl ai s, the | ower portion of the
hou3|ng (1) belng connected with the vacuun1punp (8), for suction of

gas and/or drilling nud fromthe contents of the drum (3).

7 5. A device according to one of the previous clains, c har

30 Lo 1760, BYakbecd seuRnat ol (o BARGBLe pr B B bBle0

connect ed to ?he propul Sron i nlet e] ector np associ a

housing (1). ¢ h a & aAcl&viece dceolediang By u}ieald]ﬂ&:harge @f thé vaéutme r
i z e d by said |ower portion of the housing (1) being associated with

a gear punp (Pympor8)r hedper comnepfed 41 ddhieePrprUlsinp nirlet of a7, A
et by ShcusiRrLPoRumB paradigted Wigh THR pnaingn i G [over porti on
of the housing (1) and the 15 vacuum punp (8). :
7. A device according to claim 5,
Characterized by said trough (19) being as-
sociated with a gear pump (7) for tramnsport of collected

10 drilling mud.

8. A device according to any of the previous claims,
.c haracterized by vacuum valves (11) being
situated between said trough (19) and the vacuum pump

15 (8).
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