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10) ANEXOS 
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Comprobante de pago de la tasa de presentaciOn de la solicitud 
o 

Comprobante de pago por reivindicaciOn de prioridad 
EJ Documento que acredita la existencia y representaciOn legal cuando el solicitante sea persona 

Juridica 
1 Poderes, Si fuera el caso 

£3 Documento de cesiOn del inventor al solicitante o a su causante 
o Declaraciories 
91 Copia de la solicitud internacional. (Resumen, descripciOn, reivindicaciOn, Dibujos). 
XI TraducciOn de la solicitud internacional al castellano. (Resumen, descripciOn, reivindicaciOn, 

Dibujos) 
El Copia del examen preliminar efectuado por la IPEA 

o 

De ser el caso, copia del contrato de acceso 
0 De ser el caso, documento que acredite la licencia o autorizaciôn de uso de conocimientos 

tradicionales de las comunidades iridigenas 
o De ser el caso, certificado de depOsito del material biolOgico 
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I3 Otros 
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I 

CON SULADO GENERAL DE COLOMBIA 

r . SUITE 14,140 PARK LANE, LONDON SAA 

TELEPHONE 0171-495 4233 TELEFAX: 0171-495 4441 

El suscrito Consul General de Colombia en Londres, vistos los documentos 
presentados ante este Despacho, 

CERTIFICA 

Que, IAN RODERICK CAMPBELL, Notario Püblico de Londres, Inglaterra, 
Gran Bretafla, autenticO las firmas del Poder precedente y su firma se 
encuentra registrada en este Consulado General. 

Que, COLLAG LIMITED, es una Sociedad que se encuentra debidamente 
establecida en Southampton, Inglaterra y cumple con su objeto social de 
acuerdo con las leyes de este pals y que EP EXPLORATION OPERATING 
COMPANY LIMITED, es una Sociedad que se  encuentra debidamente 
establecida en Londres, Inglaterra y cumple con su objeto social de acuerdo 
con las leyes de este pals. 

Que, JOHN MISSELBROOK en su calidad de Director de COLLAG LIMITED 
y MICHAEL JOHN WILSON, en su calidad de Apoderado de BP 
EXPLORATION OPERATING COMPANY LIMITED, debidamente 
autorizados, otorgan el Poder precedente y sus firmas se encuentran 
autenticadas por IAN RODERICK CAMPBELL, Notario P(tblico de Londres, 
Inglaterra. 

1.) 

El Consul General no asume responsabilidad por el contenido del . . 
mencionado documento. --

Dado en Londres, Inglaterra, Gran Bretafia, a los veintiocho (28) dias del C5 co 

mes de Mayo de mil novecientos noventa y siete (1997). 

CertificaciOn No.05/0662 

Derechos: U$ 106,00 CANCELADOS 

Q MCI nit 

CAR LOPEZ PUL CI ox 

-: -" 

61 



�SAVILLE&C9 
NOTARIES PUBLIC El 

2 Throgmortor Avenue Yo el infrascrito IAN RODERICK CAMPBELL Notario 
London E(2N 2ER Püblico con vecindad y ejercicio en la Ciudad de Londres, 
Telephone: 0171-920 0000 Inglaterra, por Real Autoridad debidamente facultado y jurado 
Facsimile: 0171-920 0088 CERTIFICO ser autØntica la firma de Don JOHN 
DX 33870 Finsbury Square MIS SELF3ROOK puesta al pie del documento anexo, por haber 
Richard Saville sido suscrita dicha firma ante ml en el dIa de hoy por ci 
Ian Campbell susodicho Seæor John Misseibrook, director debidamente 

autorizado de la sociedad denominada COLLAG LIMITED, de 
Southampton, Inglaterra, y de cuya identidad doy fe; 

Y ADEMAS CERTIFICO ser autØntica Ia firma de Don 
MICHAEL JOHN WILSON, de cuya identidad asimismo doy 
fe, puesta al pie de dicho documento anexo, por haber sido 
suscrita dicha firma ante ml en ci dIa de hoy por el susodicho 
Seæor Michael John Wilson, apoderado debidamente autorizado 
de la sociedad denominada BP EXPLORATION OPERATING 
COMPANY LIMITED, de Loridres, Inglaterra, en virtud de una 
escritura de poder con fecha 24 de abril de 1996 y exhibida ante 
ml, el notario. 

t y TAMBIEN CERTIFICO que COLLAG LIMITED estÆ 
debidamente organizada y existente bajo las leycs de Inglaterra 
y Gales, y que su sede social estÆ situada en Maidenston Heath, 
Blundell Lane, Bursiedon, Southampton S031 IAA, Inglaterra 
Y que BP EXPLORATION OPERATING COMPANY 
LIMITED, estÆ asmusmo debidamente orgamzada y existente 
bajo las leyes de Inglaterra y Gales, y que su sede social se 
encuentra en Britannic House, 1 Finsbury Circus Londres 
EC2M 7BA, Inglaterra. 

-I 

X61 

EN FE Y TESTIMONTO DE LO CUAL expido el presente que 
firmo y seilo con ci de mi oficio en Londres antedici-jo el dia 
diecisØis de mayo de mil. novecientos noventa y siete. 
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Clarke, Modet & Co. Colombia, Ltda. 
Carrera 11, No 93-53 , Of. 404 - Santa Fe de Bogotii, Colombia 

PODER 

Yo (nosotros), abajo lirmante(s) 

Michael John WILSON 
John 4ISSEL3ROOK 
en mi (nuestro) caracter de representante(s) legales de 

13P Expioratjon Operating Ccxnpany Liited 

& Co1Lg LimiLed 
una sociedacUorganzada y existente de acuerdo con las leyes tie 

eino Unido 

POWER OF ATTORNEY 

I (we), the undersigned 
I" 

Michael John WILSON 

John MISSELBROOK 
legal representative(s) of 

BP Exploration Operating Company L 

& Collag Limited (Joint applicant) 
an organization existing under the laws of 

United Kingdom 

imited 

yen actual cumpiimtento Q5 51J Qjw 50U1d1, Wil UUIIIIi.111U en 
&BA 

inpresent execution of Its business activity, domiciled at 
(confenmos) poder especial a Britannic House, 1 Finsbury Circus, London EC2l 7BA and 

favor tie DILIA MARIA RODRIGUEZ DALEMAN, tp. 20624 Y Maidenston Heath, Blundell Lane Bursledcn, Sutharrpton, 
CLAUDIA LUCIA CARO RAMIREZ, tp. 36448, con domicillo en 
Santa Fe de Bogota, Colombia, pars qua actuando en su orden en W 89.ie respecOF

 
ive 

S031ATTORN to DILIA MARIA 

nombre del (tie la) otorgante le (Ia) representen ante cualquler RODRIGUEZ DALEMAN, tp, 20624 and CLAUDIA LUCIA 

entidad, autofltiad y10 persona, especlalmente ante las del orden CARO RAMIREZ, tp. 36448, residing in Santa Fe tie Bogota, 

Adminisbativo, Contencloso Administrativo, Judicial, Tribunales tie Colombia, to act in the order of their appointment in behalf of 
Arbitramento y/o cualquier otto an 10 referente a los sigulentes grantor before any entity, authority and/or natural or juridical person, 
asuntos: specially before those Administrative, Administrative-Contentious, 

Judicial, arbitration courts, and/or any other, in all matters 
1) Sollcitar, tramltar, obtener y10 registrar cualquleta tie las 
modalidades de Propiedad Industrial, tales como: patentes de 
invención, modelos tie utilidad; disellos industnales, varledades 
vegetales; marcas, lamas, nombres y enseæas comerclales y 
denominaclones tie ongen; sal como sus renovaclones, prorrogas, 
transferencias, camblos de nombre y/o domicillo, contratos y 
licenclas, 
2) Solicitar, tramitar, obtener y/o registrar derechos tie autor, en 
cuclquiera tie sus presentaciones as[ como la protecclón de 
sacretos Industriales y know-how. 
3) Solicitor, tramitar, obtener y/o registrar registros sanitarlos, 
permisos y/o licenclas tie funclonamiento; asi como sus 
renovaciones o prorrogas, transferenclas, cambios tie nombre yb 
domicilio, contratos y licenclas, 
4) Ejercer acciones tie oposlclon, observación, reclamos, 
reconslderaciön, repcsicion, apelación, cancelaciôn admlnistrativa 0 

judicial, nulidad, proteccion al consumidor, conceslón de licencias, 
proteccion de secretes Industriales y demÆs acciones y recursos 
relaclonados con derechos detivados tie los asuntos amba 
indicados y en contra cia Ia competencla desleal, acciones 
derrvadas tie la obtención o explotaclon de licenclas, acclones tie 
indemnización tie peijuicios. Tarnblen podra(n) Intervenir en juicios 
cMles, comerciales, penales, contencioso-admlnistrativos, tutelas y 
de policia; en aeclones o juiclos promovidos por el (to) mandante o 
en contra el (ella) 
5) En el ejerciclo de este maridato los mandatanos amba 
menclonados quedan facultados pare: conciliar, cancelar, transigir, 
cocnprometer en arbitros, desistir, recibir y tomar posesiôn de la 
cosa objeto de litiglo y renunclar o desistir a derechos concedidos 
o en curso tie conceslón, admitlr los hechos del proceso. 
6) Ratificar o no la agenda oficiosa. 
7) Asl mismo faculto (facuttamos) a los menclonados apoderados 
Para reclbir notificaciones y designar apoderados judiciales 0 
extrajudlciaoles, sustituir el presente poder y revocar las sustituc 
nec qua hicleren. 

Dadoyfirmadoen Sunbury on Thames, 
United Kingdom 

abs 16th diasQe May de A&97, 

For Collag Limited  

� 

by t"Owe 01 Attorney Nnna 

concerning the following: 

1) To apply, process, obtain and/or register any of the modalities of 
Industrial Property, such as: Patents of Invention, Utility Models: 
Desings, vegetal varieties; Marks, Slogans, Trade Names and 
emblems and appellations of Origin; as well as their renewals, 
extensions, assignments, changes of name and/or domicile, 
agreements and licenses. 
2) To apply, process, obtain and/or register copyrights of any kind 
as well as protection of Industrial secrets or know-how-
3) To apply, process, obtain and/or register sanitary registrations, 
operating authorizations and/or licenses: as well as their renewals 
or extentlons, assignments, changes of name and/or domicile, 
agreements and licenses. 
4) To bring actions of opposition, observations, claims 
reconsideration, appeal or legal remedies, cancellations, nullity, 
protection to the consumer, granting of licenses, protection of trade 
secrets and other actions related with rights derived from the above-
mentioned matters and against the unfair competition, actions 
resulting from the obtention or exploitation of licenses, recovering 
damages actions. They can also Intervene or participate in Civil, 
Commercial, Criminal or Contentious-Administrative Trials; the 
actions for writ mandamus, police actions; in actions, lawsuits or 
litigations Instituted by the grantor or against him. 
5) To the effect of this mandate the above-named proxy are 
empowered to: conciliate, cancel, settle, submit to arbitration, 
withdraw and to receive and take possession of the litigation related 
objet and waive or renounce the rights granted or In process of 
granting, admit the facts of the case. 
6) To ratify or not the officious agency. 
7)1 (we) hereby appoint the afore mentioned attorneys with powers 

receive notifications and to designate judicial and extrajudicial 
flipeys. substitute this Power of Attorney and to revoke such 

Sunbury on Thames, 
and  at 

United Kingdom 

Mey
 of May of 1997 

oration Operating Company 

1 John WILSON � By Power of Attorn 
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(54) Title: APPARA’IIJS AND METHOD FOR DRIVING CASING OR CONDtJC’I’OR PIPE 

(57) Abstract: A method for driving pipe (I) into the ground (2), which is 
particularly suitable for driving conductor pipes itiat are corn manly installed 
in the hydrocarbon production industry during the construction of oil wells 
and gas wells, more particularly offshore wel]s comprises: (a) assembling 
at the lower end of a drill string (3). (i) means for supporting a conductor 
Pipe on the drill string (4). (ii) a reciprocable impact driving means (5). (iii) 
means for reciprocating the reciprocahie impact driving means using fluid 
pumped through the drill string, (iv) an anvil (t) capable at  transferring the 
percussive force of  the rcciprocahlc impact driving means (5) to the conduc-
tor pipe (I) and (v) means for jetting fluid (10), (h) positioning the assembly 
within a conductor (I) such that the assembly and conductor are supportable 
by the drill string and the means for jetting fluid (lO) is at the lower end of 
the conductor (I), (c( positioning the lower end of the conductor pipe (l)on 
the ground (2)into which it is to be driven. (d) actuating the reef procable irn 
pact driving means (5) to impact the anvil do and drive the conductor pipe 
(1) into the ground (2) and (e) simultaneously or sequentially jetting fluid 
into the lower part of  the conductor pipe (I ) such that it flows upwardly car-
rying with it particles (12) that have been forced into the conductor pipe (he 
fluid and particles being rctiioved from the upper part at the conductor Pipe 
(I). 
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I 
N 

1’ 

APPARATUS AND METHOD FOR DRIVING CASING OR CONDUCTOR PIPE 

The present invention relates to apparatus and method for driving casing, piles or 

conductor pipe. In particular, the invention relates to apparatus and method for driving 

5 conductor pipes that are commonly installed in the hydrocarbon production industry during 

the construction of oil wells and gas wells, more particularly offshore wells. 

It is well known in the hydrocarbon production industry to line wells with a number 

of concentric tubes to stabilise the bores and reduce the risk of fracture of the formation 

while drilling with weighted mud. The top section of the well casing is generally known as 

10 the conductor pipe or conductor or sometimes as the structural casing. This conductor is 

essentially the well foundation and has different functions throughout its life. The main 

requirements of the conductor are to: 

(1) Stabilize and protect the near-surface sediments during the initial top- hole 

drilling operations by preventing well bore collapse and fracture of the formation 

15 by mud pressures. 

(2) Temporarily support the weight of the next section of casing siring, usually 

known as the surface casing. 

(3) Act together with the cemented surface casing to resist temporary axial tensile 

loads, shear loads and bending moments transmitted from the riser through the 

20 Blowout Preventer (BOP) while drilling the remaining sections of well. 

(4) Act together with the surface casing to resist longer term operatiOnal loads from 

well trees, production risers and other production facilities. 

Onshore, or in shallow water, the conductor may be driven into the ground using 

piling techniques. However, it can be difficult to pile drive a conductor through a 

25 relatively thick or deep layer of sand. Installing conductor in deep water presents 

additional difficulties. One method that has been proposed uses "toe-driving" of the 

conductor. In this method, the easing is driven into the soil by the impact of a hammer 

acting at the bottom or toe of the pile compared to driving with a hammer striking at the 

top of the pile. In one example, a specially designed tip comprises an anvil and a conical 

30 penetrating tip. The hydraulic hammer, arranged inside the easing, hits the anvil and 

drives the conical tip into the soil. The casing is attached to the tip not rigidly but by a 

shock absorbing element which acts to pull the casing into the soil after the tip. The toe 
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driving method has not been widely used for deep water applications as it can be difficult 

to achieve deep penetration. 

The installation of conductors in deep water usually comprises forming an oversize 

hole by drilling and then cementing the conductor in place or by jetting, a procedure 

similar to wash boring in onshore geotechnical investigations. Although the drill and 

cement process is widely used in relatively shallow water, the soil in deepwater can be 

relatively weak. Consequently, there is a tendency for the drilled hole to be filled up by 

soil collapsing from the sides, not only while drilling is being carried out, but also when 

the drillstring is pulled out for running in casing. Therefore, jetting has been the more 

10 commonly used method for deep water. Jetting is often preferred as it may be quicker and 

when performed properly, more reliable than drilling and cementing in normally 

consolidated clay sediments. However, if not properly planned and executed, jetting may 

result in excessive delays and even abandonment of a well. One of the greatest risks is 

excessive disturbance and wetting of the soil that results in low axial capacity and 

15 excessive settlement of the conductor when the surface casing is landed on it. 

In a conventional jetting method a drill pipe is run inside a length of conductor and 

locked to the conductor by a drill-ahead running tool. The section of drill pipe inside the 

conductor, generally called the bottom hole assembly may typically comprise a drill bit 

positioned close to the lower end of the conductor, a mud motor, measurement-while-

20 drilling directional sensors and a series of heavy drill collars with spacers. The assembly is 

lowered to the seabed and the conductor is washed into place with seawater and high 

viscosity mud sweeps injected through the drill bit. The pressurised fluid erodes the soil 

inside the conductor and around the lower edge and flushes the cuttings up the annular 

space between the conductor and bottom hole assembly. The resulting reduced soil 

25 resistance allows the jet assembly to penetrate the seabed under the combined weight of the 

conductor and bottom hole assembly. If this weight is insufficient to overcome the 

frictional resistance, the conductor may be worked up and down (reciprocated) by several 

metres to wet and remould the surface of the borehole. 

As the outside surface of the conductor is in direct contact with the surrounding soil 

30 throughout the installation, there may be no need for a cementing operation with jetting. 

The installation of the conductor relies on the surrounding soil collapsing around the 

outside of the conductor to support the weight of the conductor and subsequent casing 

IL 
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strings. Often jetting is only possible to a relatively shallow depth, typically around 80 

metres below mud line, as beyond this, the soil may not collapse around the conductor 

sufficiently to provide the required support or may take an unacceptably long time to do so. 

Another potential problem of the known jetting processes is that if the soil does not 

sufficiently consolidate around the conductor, it may not provide adequate formation 

isolation. This can be important when shallow formation is warmed up during subsequent 

drilling or production and hydrate gasifies and rises through the weak soil around the 

conductor to the seabed, possibly further weakening the soil and reducing its load bearing 

capacity. 

10 The present invention overcomes or at least mitigates problems of the known 

techniques for driving open-ended casing, piles or conductor pipe. Although particularly 

useful for installing conductor pipe and more specifically for installing conductor pipe in 

deep water, the invention has wider application to driving tubular elements into the ground 

and the use in this specification of the terms "conductor" or "conductor pipe" is intended to, 

15 embrace such wider applications. 

It is also anticipated that significant savings in time and cost are achievable by use 

of the process and apparatus according to the present invention as compared with the 

conventional method of drilling and cementing the string. 

According to a first aspect of the present invention, apparatus for driving conductor 

20 pipe into the ground comprises in combination: 

(a) a conductor pipe capable of being driven into the ground 

(b) a drill string 

(c) means for pumping fluid through the drill string 

(d) means for supporting the conductor pipe on the drill string 

25 (e) a reciprocable impact driving means supportable by the drill string within the 

conductor pipe 

(f) means for reciprocating the reciprocable impact driving means using fluid pumped -

through the drill string 

(g) an anvil capable of transferring the percussive force of the reciprocable impact 

30 driving means to the conductor pipe and 

(h) means for jetting fluid into the lower portion of the conductor pipe. 

The means for pumping fluid through the drill string can conveniently be mud 
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pumps such as those conventionally present on drilling rigs which are used to circulate 

drillingmuds down through the drill string and back through the annulus between the drill 

string and the well bore or vice versa. The use of the conventional drill string and mud 

pumps in the present invention simplifies the operation and minimises the disruption to rig 

5 activities. 

The reciprocable impact driving means can be a hydraulic hammer similar to those 

already known for driving piles or hard rock drilling. A hammer suitable for use in 

relatively deep water would typically be able to provide an impact of about 100 to 250 kJ. 

For shallower water a less powerful hammer may be suitable, for example, a hammer 

10 capable of providing an impact of about 30 to 1000. The means for reciprocating the 

impact driving means is actuated by the fluid pumped through the drill string. The use of 

fluid pumped through the drill string obviates the need for separate hydraulic lines to drive 

the hammer. 

The reciprocable driving means impacts an anvil which is capable of transferring 

15 the percussive force of the reciprocable driving means to the conductor pipe. Suitably, the 

conductor pipe has an internal shoulder engageable with the anvil. 

Suitable means for supporting the conductor pipe on the drill string and the means 

for supporting the reciprocable impact driving means are known. The conductor pipe 

and/or the reciprocable impact driving means can be directly or indirectly supported by the 

20 drill string. 

Preferably, the apparatus further comprises shock absorbing means for reducing the 

percussive force transmitted between the conductor pipe and the drill string. For example, 

a shock absorber can be included in the drill string above the means for attaching the 

conductor pipe to the drill string. In this way the forces resulting from the impact of the 

25 driving means are not fully transmitted to the whole drill string. 

0 The means for jetting fluid into the lower portion of the conductor pipe comprises a 

tubular element in fluid communication with either or both of the drill string and the 

reciprocal impact driving means; the tubular element having holes through which relatively 

high pressure fluid can pass into the lower portion of the conductor pipe. Preferably, the 

30 means for jetting fluid is arranged such that the jets are directed substantially wholly within 

the conductor. Thus, for example, the jets may be directed radially towards the inner wall 

of the conductor pipe and more preferable are directed substantially perpendicularly 

/Y 
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towards the inner wall of the conductor, for example up to 20 degrees above or below the 

horizontal plane. Preferably the jets are directed up to 15 degrees below the horizontal 

plane. 

Optionally, a means for breaking up the soil disturbed by the fluid jets may be 

5 provided, such as, for example, at least one rotatable blade. Preferably the means for 

breaking up the soil is positioned adjacent the means for jetting fluid into the lower portion 

of the conductor pipe. For example, the jetting sub may have at least one rotatable blade 

that can break up the soil as it is disturbed by the fluid jets. This will facilitate removal of 

the soil. The rotatable blades could be provided with a separate power source to rotate 

10 them, e.g. an electric or hydraulic motor. Preferably, the rotatable blades are driven by 

fluid flowing through the drill string. 

Although the fluid jets are the primary method for removing the soil from within 

the conductor pipe, this may be supplemented by the use of another drilling device. For 

example, a conventional rotatable drill bit driven by a downhole motor may be used to drill 

15 into the soil to facilitate the action of the fluid jets. 

According to a second aspect of the invention, a method for driving conductor pipe 

into the ground comprises: 

(a) assembling at the lower end of a drill string (i) means for supporting a conductor 

pipe on the drill string, (ii) a reciprocable impact driving means, (iii) means for 

20 reciprocating the reciprocable impact driving means using fluid pumped through 

the drill string, (iv) an anvil capable of transferring the percussive force of the 

reciprocable impact driving means to the conductor pipe and (v) means for jetting 

fluid 

(b) positioning the assembly within a conductor such that the assembly and conductor 

25 are supportable by the drill string and the means for jetting fluid is at the lower end 

of the conductor 

(c) positioning the lower end of the conductor pipe on the ground into which it is to be 

driven 

(d) actuating the reciprocable impact driving means to impact the anvil and drive the 

30 conductor pipe into the ground 

(e) simultaneously or sequentially jetting fluid into the lower part of the conductor pipe 

such that it flows upwardly carrying with it particles that have been forced into the 

is-
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conductor pipe the fluid and particles being removed from the upper part of the 

conductor pipe. 

According to a third aspect of the present invention, a downhole assembly for use 

in the present invention comprises, attached at the lower end of a drill string, (i) means for 

supporting a conductor pipe on the drill string, (ii) a reciprocable impact driving means, 

(iii) means for reciprocating the reciprocable impact driving means using fluid pumped 

through the drill string, (iv) an anvil capable of transferring the percussive force of the 

reciprocable impact driving means to the conductor pipe and (v) means for jetting fluid. 

The present invention will be described, by way of example, with respect to the 

10 accompanying drawing which is a schematic sectional representation of apparatus 

according to the present invention. 

The Figure shows an open-ended conductor pipe (1) partially driven into the seabed 

(2). The conductor pipe (1) is supported on a drill string (3) by means of a make-up tool 

(4). The lower edge (14) of the conductor pipe (1) is chamfered to assist penetration of the 

15 conductor pipe (1) into the soil. A reciprocable impact driving means (5) is also supported 

on the drill string (3) within the conductor pipe (1). The reciprocable impact driving 

means (5) comprises a hydraulically actuated hammer element (6) which can be moved 

within a housing (7). 

Fluid is pumped down the drill string (3) by means of mud pumps (not shown) 

20 located on a drilling rig (not shown) to actuate the reciprocable impact driving means (5). 

The fluid lifts the hammer element (6) and then it is allowed to fall under the influence of 

gravity alone or assisted by the pumped fluid. The fluid used may conveniently be drilling 

mud and/or seawater. Suitable mechanisms to actuate and control the reciprocable impact 

driving means will be apparent to a person skilled in the art and may, for example, be 

25 similar to the known hydraulic hammers for hard rock drilling. Optionally, the pumped 

fluids may be used to drive mud motors that can be used to mechanically actuate the 

hammer element (6). 

� The housing (7) of the reciprocable impact driving means (5) is positioned on an 

anvil (8) which in turn rests on an internal shoulder (9) within the conductor pipe (1). 

30 When the hammer element (6) of the reciprocable impact driving means (5) falls, it strikes 

the bottom of the housing (7) transferring the percussive force of the reciprocable impact 

driving means (5) to the conductor pipe (1) via the anvil (8) and shoulder (9). The anvil 
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(8) can be separate from or integral with the housing (7). The anvil (8) may be fixed to the 

conductor pipe (1). 

Below the anvil (8) and in fluid communication with the drill string (3) and/or the 

housing (7) of the recipro cable impact driving means (4), is a jetting sub (10). The jetting 

5 sub (10) comprises a tubular element with openings therein which allow pressurised fluid 

to be released into the bottom of the conductor tube (1) in the form of jets, The jets of 

fluid emerging from the openings (11) loosen the soil which has entered the bottom of the 

conductor pipe (1). The drilling cuttings (12) are entrained in the fluid and move upwardly 

through the annulus between the drill string and the conductor pipe (1) and are removed 

10 from the upper part of the conductor pipe (1). The equipment, including the makeup tool 

(4) and anvil (8) has passages which allow the fluid and drill cuttings to pass through. 

A shock absorber means (13) is included in the drill string above the make-up tool 

(4). Suitable shock absorbing means are known. The shock absorbing means reduces the 

forces transmitted to the drill string from the impact of the impact driving means (5) on the 

15 conductor pipe (1). 

The fluid and associated drilling cuttings may be lifted to the surface and passed 

over a screen to separate the solids from the fluid. The fluid may then be reused. 

In an alternative, and preferred embodiment, the fluid may be water or another 

environmentally acceptable fluid and the fluid and associated drill cuttings are simply 

20 allowed to overflow the conductor pipe (1) such that the solids settle around the outside of 

the conductor pipe (1). This arrangement may assist in the consolidation of the soil around 

the conductor pipe (1). 

The bottom of the jetting sub (10) shown in the figure has a conical end 15 which 

assists with the penetration of the jetting sub into the soil. 

25 The impact driving means (5) and the jetting means (10) can be used 

simultaneously or sequentially. It may, for example, be convenient to drive the conductor 

into the soil a short distance using the impact driving means (5), stop the reciprocation of 

the impact driving means (5) and then use the jetting sub (10) to loosen and remove the 

soil that has entered the bottom of the conductor pipe (1) before stopping the jetting and 

30 recommencing the reciprocation of the impact driving means (5). 

The apparatus and method according to the present invention is likely to cause less 

damage to the surrounding soil as the conductor pipe is driven into the seabed. The open-
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ended conductor wall will cut into the seabed and, as the soil is removed from inside the 

conductor pipe, the disturbance to the surrounding soil is reduced as compared with known 

jetting techniques. This should result in the surrounding soil being able to provide 

immediate load bearing capacity, or at least significantly reducing the length of time that 

must he allowed to achieve sufficient consolidation of the surrounding soil. 

The present invention can also provide the possibility of achieving greater setting 

depth. Since the soil within the conductor pipe is removed, the resistance to driving will 

only be the soil friction on the outside wall. This external wall friction can be further 

reduced by increasing surface smoothness, e.g. by the use of friction reducing paints or 

10 coatings. Where the conductor pipe comprises separate sections joined together, i.e. the 

conductor is a conductor string, they may conveniently be joined using external upset 

connectors. The use of external upset connectors or indeed external upsets which are not 

connectors on the external wall of the conductor can result in reduced soil friction, which 

can be particularly useful in relatively firm subterranean formations. Specially designed 

15 conductor connectors or other upsets which have a suitable external upset profile, e.g. a 

smooth profile, may also be used to reduce the soil friction around the conductor pipe 

body. 

Modelling has shown that it will he possible to drive the conductor pipe to depths 

of at least 300m based on the conditions found in typical Gulf of Mexico and other oil 

20 producing regions. The greater depth can further mitigate the problems associated with 

shallow hazards such as shallow water flow regions, hydrate layers and weak soil layers. 

Furthermore, if an even greater depth is required, e.g. in excess of 300m, and the formation 

conditions allow, the apparatus and method of the present invention can be used in a 

multistage driving process in which a smaller diameter conductor pipe is lowered through 

25 an installed conductor pipe and the second is then driven in to the ground below the first. 

Thus, both a surface easing and an intermediate casing may be installed using the process 

of the present invention by driving a first surface conductor or conductor string into the 

ground and then installing through the first conductor or conductor string a second 

conductor or conductor string. The conductor pipe can comprise two or more lengths of 

30 pipe, each successive length being of a smaller diameter than the preceding pipe so that it 

can be passed through the preceding pipe to the location of installation. The lengths of 

pipe can be of the same or different wall thickness. 
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The greater load carrying capacity of the conductor pipe that can be achieved using 

the apparatus and method of the present invention may obviate the need for a conductor 

liner on some decpwater wells. This would provide a significant cost saving. 

10 
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Claims: 

1. Apparatus for driving conductor pipe into the ground comprising in combination: 

(a) a conductor pipe (1) capable of being driven into the ground (2), 

(b) a drill string (3), 

5 (c) means for pumping fluid through the drill string, 

(d) means (4) for supporting the conductor pipe on the drill string, 

(e) a reciprocable impact driving means (5) supportable by the drill string (3) within 

the conductor pipe (1), 

(t) means for reciprocating the reciprocable impact driving means using fluid pumped 

10 through the drill string (3), 

(g) an anvil (8) capable of transferring the percussive force of the reciprocable impact 

driving means (5) to the conductor pipe and 

(h) means (10) for jetting fluid into the lower portion of the conductor pipe(1). 

2. Apparatus as claimed in claim 1 which further comprises shock absorbing means 

15 (13) for reducing the percussive force transmitted between the conductor pipe (1) and the 

drill string (3). 

3. Apparatus as claimed in either claim 1 or claim 2 in which the conductor pipe (1) 

has an internal shoulder (9) engageable with the anvil (8). 

4. Apparatus as claimed in any one of claims 1 to 3 in which the means (10) for 

20 jetting fluid into the lower portion of the conductor pipe comprises a tubular element in 

fluid communication with either or both of the drill string (3) and the reciprocal impact 

driving means (5); the tubular element having openings (11) through which relatively high 

pressure fluid can pass into the lower portion of the conductor pipe (1). 

5. Apparatus as claimed in any one of claims I to 4 in which means are provided for 

25 breaking up the soil disturbed by the means (10) for jetting fluid. 

6. Apparatus as claimed in claim 5 in which the means for breaking up the soil 

comprises at least one rotatable blade which can be driven by fluid pumped through the 

drill string (3). 

7. Apparatus as claimed in any one of claims 1 to 6 in which the conductor pipe (1) 

30 has external upsets. 

8. Apparatus as claimed in any one of claims 1 to 7 in which the conductor pipe 

comprises two or more lengths of pipe, each successive length being of a smaller diameter 
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than the preceding pipe. 

9. Apparatus as claimed in claim 8 in which the conductor pipes are of different wall 

thickness. 

10. A method for driving conductor pipe into the ground comprising: 

(a) assembling at the lower end of a drill string (3) (i) means (4) for supporting a 

conductor pipe (1) on the drill string (3), (ii) a reciprocable impact driving means 

(5), (iii) means for reciprocating the reciprocable impact driving means (5) using 

fluid pumped through the drill string (3), (iv) an anvil (8) capable of transferring 

the percussive force of the reciprocable impact driving means (5) to the conductor 

10 pipe (1) and (v) means (10) for jetting fluid, 

(b) positioning the assembly within a conductor pipe(1) such that the assembly and 

conductor pipe (1) are supportable by the drill string and the means (10) for jetting 

fluid is at the lower end of the conductor pipe (1), 

(c) positioning the lower end of the conductor pipe (1) on the ground (2) into which it 

15 is to be driven, 

(d) actuating the reciprocable impact driving means (5) to impact the anvil (8) and 

drive the conductor pipe (1) into the ground (2), 

(e) simultaneously or sequentially jetting fluid into the lower part of the conductor pipe 

(1) such that it flows upwardly carrying with it particles (12) that have been forced 

20 into the conductor pipe (1) the fluid and particles being removed from the upper 

part of the conductor pipe (1). 

11. A method as claimed in claim 10 in which the particles (12) removed from the 

upper part of the conductor pipe (1) overflow the conductor pipe (1) and settle around the 

outside of the conductor pipe (1). 

25 12. A method as claimed in claim 10 or claim 11 in which a first surface conductor 

pipe is driven into the ground and subsequently a second conductor pipe of smaller 

diameter is lowered through the first conductor pipe and the second is then driven into the 

ground below the first conductor pipe. 

13. A downhole assembly for use in the present invention comprising, attached at the 

30 lower end of a drill string (3), (i) means (4) for supporting a conductor pipe on the drill 

string, (ii) a reciprocable impact driving means (5), (iii) means for reciprocating the 

reciprocable impact driving means using fluid pumped through the drill string, (iv) an anvil 
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(8) capable of transferring the percussive force of the reciprocable impact driving means 

(5) to the conductor pipe (1) and (v) means for jetting fluid (10). 

14. A downhole assembly as claimed in claim 13 which further comprises means for 

breaking up the soil disturbed by the means for jetting fluid (10), which comprises at least 

one rotatable blade. 
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APARATO Y METODO PAR.A COLOCAR TUBERIA DE REVESTIMIENTO 0 

TUBO CONDUCTOR 

CM4PO DE LA INVENC ION 

5 La presente invencidn se relaciona con U  

aparato y mdtodo para colocar tuboria do revest miento, 

pilotes o Lubo conductor. En particular, la invenciàn se 

rolaciona con un aparato y mØtodo pars colocar tubos 

conductores quo son comdnmento instalados en la industria 

10 do produccidn de hidrocarburos durante la conatrucciOn de 

pozos de petróleo y pozos do gas, de monera man 

particular pozos costeros. 

ANTECEDENTES DE LA INVENCION 

15 Es bion sabido en la industria productora de 

hidrocarhuros revestir pozos con un ndmero do tubos 

concØnt:ricos para estabilizar las perforacionos y reducir 

ci riosgo de fractura do la forrnacidn mienLras se cerfora 

con lodo posado. La sección superior do Ia tuboria de-

20
e20

 mv ostimiento del pozo os generoirnento conocida c.cno Lubo 

conductor o conductor o algunas veces como la tubcmia do 

revest.imiento estructural. Este conductor es esenc almente 

el. c:irnionto del pozo y tiene diferentes funciones a travØs 

desu vida. Los requorimientos principales dcl conductor son: 

25 (1) Estabilizar y pro t.cqer los sodirnontos corca 



2 

do la superficie durante las operaciones de perforaciàn on 

la parte superior evitando ci colapso y la fractura do la 

formación del pozo do sondeo por presiones del lodo. 

(2) Soportar tempo raimerite el peso de la 

5 aiguiontc seccidn de la tuheria c:ie revesti.miento, 

usualmento conocida como tuberla de revestimientc 

superficial. 

(3) Actuar junto con la tuberia de 

revestimiento superficial cementada para resistir cargas 

10 do tracción axial temporaics, cargas cortantos y momentos 

de fiexiOn transmitidos desde ci elevador a tr:avds del 

Previsor do Explosion (BOP) miontras so porfora las 

secciones rostantes del pozo. 

(4) Actda junto con la tuheria de revcstimic?nto 

15 superficial para resistir las cargas do operaciOn a largo 

plazo de ramificaciones del pozo, elevadores de 

prociucción u otras instalaciones de produccidn. 

En la costa o en agua poco pro funcia, el 

conductor puede ser colocado en ci suelo usando tdcnicas 

20 de pilote. Sin embargo, puede ser dificii en ci pilote 

colocar un conductor a travds do una capa relativa:rert:o 

gruesa o profunda de arena. Instalar el conductor en 

aguas profundas presenta dificultades adicionales. Uri 

metodo que ha sido propuesto usa una "colocaciOri por ci 

25 talOn" del conductor. Sn este mØtodo, la Luberia do 
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revcstim1 ento es colocacia on el cucio por el impact.0 do 

un martilio que actila en ci foncio o ta] On del quote en 

comparaciOn con la 00] ocación con un marti] in goloeando 

en la parto superior del pilote. En un ej omplo, uria punta 

5 cspeciaimcnte discfiada comprende un yunquc y coo punta do 

pnnctrac.iOn cOnica. El martillo hidriulico, arrogiaclo 

dentro de Jo tuberla do revestimicnto, goipea ci yunqi.io y 

ileva la punta cOnica hacia el suelo. La tuborla do 

revostimiento se uric a la punta no rIgidamento pero por 

10 un ciemento que absorbo choques ci cual actila para jular 

la tuberla do revestimiento hacia ci suclo despuds de la 

punta. El rnØtodo de coiocación por ci talOn ha sido 

ampliamonte usado para apiicaciones en aquas profundas 

puesto que puede s e r difIcii iograr una penetracidri 

15 profunda. 

La instaiaciOn de conductoros en aquas 

profundas usuaimente comprende formar un orificio 

sobredimensioriado perforando y entonces comontando ci 

conductor en su luqar a por chorro, un procedimiento 

20 similar a la perforación dc iavado on investigaciones 

qeotOcnicas eri las costas. 1\unque ci pr:ocrrso de 

porforaciOn y comontado es ampiiamente usado en aqua 

rciativamentc poco protunda, ci ruelo en aquas profundas 

sue]e nor reiativaamento dØbi 1. En consecuencia, exicto la 

25 tendencia a que ci orificio taiadrado sea lienado a el 
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s Lie io que ac colopsa dosdo I as lados, no ni came nte 

mi entras se osti ilevanclo a cabo ia perforacic5n, sino 

tamhiØn cuando la cadena do perforación es para j alas la 

tuberla de revcstimi onto. Par lo tanto, ci chorro ho sido 

5 ci mdtodo mÆs comdnmente usado pars aquas profundas - El 

chorro se prefiere can frecuencia, puest.o cjuc puede ocr 

mao rdpido, y cuando se efectda apropiadamente, mis 

confiabie quo la pnrforaclón y ccmentado en sedimcntos 

do arcifla normaimente consolidada. Sin embargo, sino se 

10 pianea y ejccuta apropiadamente, ci chorro puedo clar coma 

resuitado retrasos cxcesivos y sun ci abandono de un 

pozo. Un riesgo mayor es is perturbac:iin y humectación 

excesiva del sueio, ic que da coma rosuitado una baja 

capacidad axial y scdirnentaciin excesiva del conductor 

1.5 cuando la tuberia dc revestimiento de la superficie se 

coiacjue encima be Øste. 

En un mitodo do chorro convencionsi, un tuba be 

perforación so cor.re dontro do una iongitud be un 

conductor y se traba al conductor por media do una 

20 herramienta do la perforadora. La seccibn del tuho de 

perforación dentro del conductor, qoneralmente conoc da 

como ci montaje del fondo del orificlo puede comprender 

tipicarnonte un tripano coiocado cerca del cxtremo 

interior del conductor, UI-I mot-or be loda, dotectoros 

25 direccionaies be perforación mieritnras se midc y una serb 
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c.Ie coilares do per foración pesados con cparodores El 

rnonta e es bajado al lecho marino 
y 

ci conductor es 

iavado on su lugar con aqua de mar 
y 

ci lodo do alta 

vi scosidad harre inyectado a tlravØs do  trdpano. El 

5 fluido presurizado erosiorla el suelo dentro del conductor 

y 

airededor del horde interior 
y 

laiva los cortes del 

eapacio anuiar entre ci conductor 
y 

e.1 montaj e en el 

fondo del orificio - La resistencia reducida al suelo 

resultante permite que el montaje do chorro penetre el 

10 lecho marino bajo el peso combinado del conductor 
y 

ci 

montaje del fondo del orificio. Si este peso es 

insuficiente para superar la resistencia a la friccidn, 

ci conductor puedo ser cJ.ovado 
y 

bajado (oscilar) varios 

metros para mojar 
y 

remoldear la superficie del orificio. 

15 En la superficie externa del conductor estÆ en 

contact.o directo con ci suelo circundante a travØs de la 

instalación, puede no ser necesaria uria operación de 

comentaclo con chorro - La instaiación del conductor 

depende del colapso del suelo circundante airededor del 

20 exterior del conductor para soportar ci peso del 

conductor 
y 

las cadenas de tuheria dc revestimiento 

posteriores. Con frecuencia, ci cho.r:ro es Cnicamente 

posible a una profundidad reil ativamente poco profunda, 

tlpicarnonte do airecledor de 80 metros por debajo dc la 

25 linea de lode, mds alid de esto, ci suelo puedo no 

31 
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colapsarsa alrededor del conductor lo suficiertt.e pare 

proporc3 c:nar ci soporte requcridc o puede Lornar on tiempo 

i naceptahiomonte prolongado a ser esto. Otro prohioma 

poLoncial do los procesos de chorro conocidos es quo si 

5 ol suelo no estÆ suficientemonte consolidado airedador del 

conductor, puede no praporcionar aislamionto de formación 

adecuado. sto puede nor importante cuando in formacidn 

poco profurida se caliente durante la perforación o 

produccidn posterior y cc gasifique hidrato y se clove a 

10 travØs del suelo dØhil alreciedor del conductor hacia ci 

lecho marina, debilitando posibiemente ann mdc e] suelo y 

reduciondo su capacidad do soporte de cargo. 

SUMARIO DE LA INVENCION 

15 La preserito invención supera o al riienas mitiga 

los prohiemas de las tØcnicas conocidas para canstr-uir 

tuhorias de revestimiento do extremos abiert.os, piiotes a 

tuho conductor. Aunque particularmente dtii pare i:istalar 

tuba conductor y mds especificamente para inetalar tubo 

20 conductor on aquas profundas, la inveric.idn t.ierio 

aplicacidn mdc emplia para canstruir elomentos tubulares 

en la tierra y ci usa on osta especificaciOn de los 

tØrminos "conductor" a ’tuho conductor" so pretende 

abarcar esas aplicaciones man amplias. 

25 Tarnbidn cc anticipO quo puedon se.r l.agrados 
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nborros niqnificat.ivos en ol tiernpo y coto rTledi3r1e cii 

usa del proceso y apara to be ac Lie rdo a Ia presente 

invención en comparacibn con ci mØtodo convenc.:ional dO 

per foración y cement.ado do la cad(-na. 

5 De acuerdo a uri primer aspecto do is present(, 

invencidn, ci aparato pars construir a colocer tuba 

conductor en el sue lo comprende en cornbinscibn: 

a) 

un tuba conductor quo puede ncr colocado en 

ci suelo 

10 (b) una cadena de perfaracidn 

(c) median Para bomhcar fluido a travds de la 

cadena dc perforación 

(d) median pars soport:ar ci tuba conductor sabre 

is cadena de perforacibn 

15 (a) median de accionamiento par impacto 

oscilantc quo pueden ncr sopartados par is cadena de 

perforaciÆn dcntro del tuba conductor 

(f) median pars hacer oncilar ion mcdi on do 

eccionamienito do iriipacto ascilantc usando ci fiuidc 

20 bombeado a travds de is cadena de porforaciOn 

(q) un yunque que pucde tranisferi r is fuerza 

percuniva do los medios de accianamiento do impsctc> 

oscilanten al tuba conductor y 

(h) median pars inyectar flu ida en is porciOn 

25 inferior del tuba conductor. 
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Los medios pars oomoesr fbi do a travds de la 

cadena do perforacidn, puo.den ocr convoniontemonte 

bombas do lodo, coma aquØlios convoncionoimonte present-es 

en perforadoras las cuabes son usadas para hacor circular 

5 lodos de perforacidn hacia ahaj a a travØs do la cadena de 

perforación y riuovamente a t.ravds del aniblo ontre I   

cadena de perforacidn y la cavidad del pozo o viceversa. 

El u.-,c) de la cadena do perforación convencional y las 

hombas de, lodo en la prosonte invención simplifica la 

10 operación y minimiza la pertorbaciOn de las actividados 

de montaje. 

El mcdio do accionamionto do impacto, oscilantes 

pueden oar un martillo hilrdulico similar a aquØllos ys 

conocidos para cobocar pilotes a porforar roca dura. Un 

15 martillo adacuado para usarso en agi.ias relativamente 

profundas tIpicamonte soria capaz de proporcionar on 

impacto do aproximadamente 100 a 250 kJ. Para aquas poco 

profundas un martillo menor podoroso pudo ser adocuado, 

par ojemplo, un martillo capaz de proporcionar un impacto 

10 
20 de aproximadarrionLe 30 a 100 kJ. Los medios para hacer 

oscilar los medics de accionamiento do impacto son 

accionados par el fluido hombeado a travØs do..la caderia 

do perforaciOn. El usa dcl fluida hombeado a toavØs de la 

cadena de per foracidn ohvia la necesiclad do separar las 

25 lmneas hidrdubicas pars acci onar ol mart.�lo. 

:3 ? 



9 

Los medics de accjcnamiE:nto oscilantes bacen 

impacto sabre on yunqoe el coal es capoz do transfor r is 

fuerza percusiva do los medics do accionamient:c 

oscilantes al tubo conductor. Dc manera adecuada, ci tuba 

5 conductor tiene un rehorde nterno acoplahie con el 

yunque. 

Los medics adecuaclos para soportar ci tub(-) 

conductor sabre la cadena de perforaciOn y los medics 

para soportar los medics de accionamiento dc impacto 

10 oscilante son conocidos. El t.ubo conductor y/o los medics 

de accionamiento de impacto oscilantes pueden ser 

soportados directa o indirectarncntc par la cadena do 

peraración. 

Preferibiemento, ci aparato comprende ademÆs 

15 medics que absorben choques pars reducir la fuerz.a 

percusiva transmitida cntre el tuba conductor y la cadena 

de perforación. Par ejemplo, puede sec incluido on 

absorbente do choques en is cadena (lie perforación encima 

de los medics para unir ci tuho conductor a la cadena de 

20 perfaración. Dc esta manera las fuorzas resuitantes del 

impacto de los medios de accianamionta no son completamente 

transmitidas a tada la cadena de perforación. 

Los medics para Jn7ecLar fluido on la parción 

inferior dcl tubo conductor comprenden on elemento 

25 tubular en comunicación fluidica con cuciquiera a ambas 

SS-
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de la cadena do pertoracibn y los medics do acuionarni.ento 

(ic impacto oscilantes; teniondo ci elemento tubular 

orificios a travØs do los cuales puede hacerse pasar 

fluido a presiOn relativament.e aita hacia la porc6n 

5 inferior del tubo conductor. Pre feriblemente, los medios 

parc inyectar fluido estØn arreglados do modo que los 

chorros son dirigidos de manera sustancial completamonte 

dentro del conductor. Dc este modo, par ejemplo, los 

chorros pueden ser dirigidos radialmente hacia la pared 

10 interna del tubo conductor, y, de manora mIs preferible, 

son dirigidos de manera sustancialmento perpendicular 

hacia la pared interna del conductor, por ejemplo hasta 

20 grados por encima o por debajo del plario horizontal. 

Proferiblemente los chorros son dirigidos hasta 15 grados 

15 por dehajo del piano horizontal. 

Opcionalmcnte, pueden 5cr proporcionados medios 

parc romper el suelo, distrihuidos por los chorros de 

f it: i do, como, por ejemplo, al menos una cuchilla 

giratoria. Preferihiemente los medics para romper el 

20 suelo se colocan adyacentes a los medics parc inyectar 

flui do en 1a porcior( inferior del tuho conductor. Por 

ejemplo, el chorro submarino puede tenor al menos una 

cuchil la giratoria que pueda romper ol suelo, cuando os 

distribu ida por los chorros de fluicio. Est ...o facil tarI la 

25 remocihn del suelo. Las cuchillas giratorias podrian nor 

TI6 
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provistas con usa fuonte de onerq i o so pa rocia pars 

hacerlas qirar, POT o jcmp] o, us motor :lØct.rico o 

hidrÆul.ico. Proferiblomente, las cuchillas giratorias son 

accionadas por ci fluido que fluye a travds de Is ca(-Iona 

5 de perforación. 

Aunque los chorros de fluido son priscipaimento 

un mdtc:do para remover el suelo dentro dcl tuho 

conductor, estos pueden ser suplomentador por ci usc de 

otro dispositivo do perforación. Por ojomplo, podria ser 

10 usado un trØpano giratorio convencional accionado por un 

16 motor en ci fondo de] pozo pars perforar en ci suelo para 

facilitar la acción do los chorros de fluido. 

Do acuerdo u un segundo aspocto de is invención, 

U11 mdtodo para colocar tube conductor en el suelo 

15 ccmprende: 

(a) montar en el extremo inferior de una cadena 

do porforacidn (i) medics pars soportar us tubo conductor 

sobre la cadona de porforacids, (ii) medics do 

accionamientc do impacto oscilantes, (iii) medics para 

10 
20 hacer oscilar los medics de accionamiento do imoacto 

oscilantes usando fluido hombeado a travs de is ca:iesa 

do perlEoraciOn, (iv) us yunquo capaz de t.ransferir la 

fuorza percusive do los medics de acciosamionto de 

impacto oscilantes al tube conductor y (v) med icr para 

25 inyoctar fluido 

3. 
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(h) colocar el monta je dent ro de u0 cC)UdLct I’ 0 

mCdo quo el monta- c y ci conductor puedan ser soportador 

por Ia cadena de pertor:ación y los medios pars in.yectar 

flu ido en ci extromo inferior del conductor 

5 (c) coiocar ci extremo inferior de  tubo 

conductor sobre ci suelo en ci curl vs a ser colocado 

(d) accionar los medics do accionamiento do 

impacto oscilantes para hacer impacto sobre el yunque y 

conducir ci tuho conductor hacia ci sueLo 

10 (c) simuitbnea o secuenciaimente inyect.ar fluido 

en la parte inferior del tuho conductor de modo quo fiuya 

hacia arriba ilevando con Øste las particuias que ban 

sido forzadas hacia ci tubo conductor, siendo removidos 

ci fiuido y las particular de is parte superior del Lubc 

15 conductor. 

Dc acuerdo a i.in tercer aspecto do la presente 

invencidn, un montajc en ci fondo del pozo pare usarre en 

is prcsente invencidn comprcnde, unido si oxtremo 

interior do is crIcna de perforaciÆn, (i) medics osra 

20 soportar 11 r-I tubo conductor sobre is cadcna do 

pertoracidn, (ii) medics do accionamiento de impacto 

oscilantes, (iii) medics pars hacer osciiac los inedios de 

accionamiento de impacto oscilantes usando ci fluido 

bombeado a travbs de is cadena do perforacibo, (iv)  

25 yunquo capaz do transferir Jr fuerzr percusiva de los 
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inadias de accionamiento de impacto osci Lantes aL tuba 

condi.ctar 
y 

(v) medios pars ir,yectar fluido. 

BREVE DESCRIPCI(DN DE LA FIGURA 

5 La presente irivancidn sera desc:rit:a, a manors de 

ojemplo, con respec:to a La fiqura acompsæant:c is cual as 

una reprcscntacidn on carte, esquemÆtica, del sparato de 

acuerdo a is presente invencôn. 

La Figura 1 muestra un tuba conductor de 

10 extremas ahiertos (1) parcia.lmente colocado en ci lecho 

marina (2) . El tuba conductor (1) as soportado par una 

cadena de perforación (3) par media do una herromienta de 

construccidn (4) . F horde inferior (14) del tuba 

conductor (1) estd hiselado pars ayudar a la penetracibn 

15 del tuba conductor (1) en ci sueio. Los medios de 

accionamiento de impacto oscilantes (5) tambiØn son 

soportados sabre in cadena do perforsción (3) dentro del 

tuba conductor (1) . Los median de accionamienta do 

impacto osciantes (5) comprenden un element-0 do msrtillo 

20 accionado hidrÆuiicsrnente (6) ci cuai puede moverse 

dentra de un aiojamiento (7). 

DESCRIPCION DETALLADA DE LAS MODALIDADES PREFERIDAS DE LA 

25 El fluido en hombeada hacia abaja de is cadena 
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(ic pe rforacidn 
( 

3 
) 

oar mcdi o de bombas do 1 0(30 (0 

mostradas) ocaiizadas sobre la cenforadoro (no mstLrads) 

para accioriar los medios iie accionamiento do impacto 

oscilantes (5) - El fluido cieva ci elemonto do martillo 

5 (6) y entonces so deja caer hajo la influencia de la 

gravedad dnicamcnte o ayuciado por el fluido hombeado. El 

fluido usado puedo ser convcnientemcnte lodo de 

perforación p/c agua de mar. Los mecanismos adecuados 

para accionar 
p 

controlar los medios de accionamiento do 

10 impacto oscilante serdn evidentes a Lin experto on la 

tdcnica 
p 

puedon, por ejomplo, ser similares a los 

martilios hidrÆulicos conoc:idcn para porforar roca dura. 

Opcionalmente, los fluidos bombeadon pueden ser usados 

para accionar los motoros de iodo quic pueden ser usados 

15 para accionar mecÆnicamerito el elomento do martillo (6) 

El alojamionto (7) de los medios do accionamiento 

do impacto oscilantes (5) so colocari sobre un yunque (8) 

el cual a so vez reposa nobre un reborde interno (9) 

dcntro del tuho conductor (.1) . Cuando ci elemento do 

20 martillo (6) de los medios de accionamiento de impacto 

oscilantes (5) cae, choca contra ci fondo dcl abojamicinto 

(7) transfiriendo la fuerza oercusiva do los medios do 

accionamiento de impacto oscilantes (5) al t.uho conductor 

(1) via ci yunqi.lo (8) y ci rehorde (9) - El punquc (8) 

25 puede ostar separado o inteqrado al alojamionto (7) 
- El 
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yuncp.io (8) puede ser fij ado al tuba ccncii..ictor ( 

Debaj o del yunque (8) y en cornuuicacidn fluich ca 

con in cadena de perforacidn (3) y/o el aiaj amiento (7) 

do los medios de accionamiento be impacto osc:ila.ntes (4) 

5 se oncuentra on chorro auxiliar (10) El chorro auxil jar 

(10) comprenda un clernento tubular con ahrturas en di, 

ci cual permito quo sea liherado fluido presurizado hacia 

e] fondo del tubo conductor (1) en forma de chorros - Los 

chorros del fluido que emergen de las aherturas (11) 

10 aflojan ci suelo que ha ontrado en el fonda del tubo 

conductor (1) Los cortes do perforacidn (12) son 

at:rapados en ci fluido y llevados hacia arriba a travds 

dcl anillo entre la cabana do porforación y ci tuba 

conductor (1) y son removidos de la partc superior del 

15 tubo conductor (1) El equipo, que incluye Is horrarnienta 

do cons truccidn (4) y e.1 yunque (8) tiero pasa )es los 

cuales permiten que ci fluido y los c:ortes do perforacidn 

pasen a su travds. 

Los medios absorhentes de choques (13) cstdn 

20 incluidos on la cadena de per foraci on encirna be in 

herramienta de construccidn (4) . Los medios ahsorhentes 

de choques adecuados son conocidos. Los medios 

absorbentes do cheques redi.ccn las tuerzas transmitidas a 

la cadona de perforacidn del impacto do los medios de 

25 acci onamiento dci impacto (5) sohre ci tuba conductor (1) 
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El f luido y los cortes de pe cfocac àr. asoc.iaoios 

pia(-,den ser elovac.Ios a Ic superfic.i c y hacerso rcasar sobre 

on tamiz parc separar los sdi dos dcl fluido El t sido 

pucde ontonces ser reutilizado. 

5 De mancra alternativa, y en la modu lidcd 

prefer.ida, ci fluido puede ser aqua u otro fluido 

ambientaimento aceptabie y ci fluido y los cortes de 

perforación asociados se dejan simplomente desbordar ci 

tube conductor (1), do modo que los sóiidos se sechmonten 

10 airedodor del exterior del tubo conductor (1) Este 

orregio puede ayudar a la consolidación de  suelo 

airededor del tuho conductor (1) 

El fondo del chorro auxiliar (10) mostrado en la 

fiqura tieno on extrcmo cónico 15 ci cul ayuda a Ia 

15 penetración dcl chorro auxiliar en ci sue]o. 

Los medics do accionamiento de impacto (5) v los 

medics de chorro (10) pueden ser usados demanera 

simultÆnea o secuonciai. Puede, por ojem1o, ser 

cocoon] ente colocar e   conductor en el suclo a una 

20 dist:ancia corta usando los medios do accionamiento do 

impacto (5) , detoner la oscilaciEn de los med.Los do 

accionamionto do impacto (5) y entonces usar ci chorro 

auxiliar (10) para afiojar y remover ci suelo que ha 

entrado al fonda de] tubo conductor (1) antes de dctencr 

25 ci chorro y comorizar nuevamentc Ia osci lación be los 



17 

mcsdi as de ncc anamien tso do mpacto (5) 

El aparata 
y 

mØtoda de acuerdo a la presonte 

invención igualmenta produce manes dana al suelo 

circundante cuando el tuba conductor as colocado an el 

5 lecha marino. La pared del conductor de extremos abieros 

cortarb el lecho marina, y, a medida quo el suelo sea 

removiclo del interiors del tuba conductor, ].a perturhacidn 

del suelo circundante so reduce on comparación con las 

tØcnicas de chorro conocidas. Esto dora coma sesuitado 

10 que el suelo circundante pueda proporcionar una capacidad 

do soporte do carga inmediata, a al menas reclucic 

significativamente el periodo de tiempo quo dehe 

permitirse para lograr una consolidaciOn suficiente del 

suelo circundante. 

15 La prosente invenciOn puede proporcionar 

tamhiØn, la posibilidad de lograr una mayor protundidod. 

de sedirrientacidn. Puesto que ol suelo dentro dal tuba 

conductor as romovida, in resistencia a la colocacis5e 

nerd d.nicamente par la fricción del suelo sabre in pared 

20 externa. Esta friccidn de la pared externa TD uede 

reduci rse ademds incremontando la 1. isura do la 

superficie, par e)empla, por el usa do piat.uras a 

recubrimientos qua redi.zcan Ia fricciOn. Donde el tuba 

conductor comprenda seccianes saparadas uniclas juntas, Os 

25 decir, ci conductor sea una cadena condoctora, eilas 
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pueden ser tan  das coriven lentemente usando ectares 

rocaJ.cados externos. El usa do los conectores rocalcados 

externos o en realidad disposit ivos externos que no son 

conectores sobre la pared externa del conductor puede cisc 

5 como resultaclo una friccidn reducida del suelo, Ic cual 

puede ser particularmente dtil en las formaciones 

subterrÆneas relativamente firmes. Los conectores 

conductores especialmente clisenados u otros aditamentos 

que tengan un perfil do recalcado externo adecuado, por 

10 ejemplo, un perfil liso, tambiØn pueden ser USOCIOS para 

reducir la friccidn del sueto alsededor del cuorpo del 

tubo conductor. 

El modolado ha mostrado que serd pocible 

colocar el tubo (conductor a profundidades do al menos 

15 300m cobra la base de las condiciones oncontradas on el 

Golfo do Mexico tIpico y ot.ras reqiones productoras de 

petróleo. Una mayor protundidod puede mitigar aCn mdc los, 

problemas asociados con las riosgos do poca protundidad 

como regiones do flujo do aqua poco profunda, cacas do 

20 hidrato 
y 

capas de suelo dØbil. Adomds, ci so requiere 

una profundidad aØn mayor, par ejemplo, que oxcedca do 

300m, y las condiciones do formaciOn lo permitan, el 

aparato 
y 

rnØtodo de la presente invencifn puedon car 

usados on un proceco do calocaciOn a construccion de 

25 etapas multiples en ci coal un ubo conductor do diiametra 
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nih s pcqueho so ha ba j ado a t. rayOn de un tubo conduct r 

inst:. a lade, y ci segundo sea accionado hac.:ia ci tondo 

dehajo do] primero. Dc estc rnodo, puedon ser inctaladas 

una tuberia de revestimient.o superficial 
y 

una tuherla he 

5 rcvestimiento intermcdia usando el proceso he la cresento 

invencihn coioc:ando on primer conductor on la superficie 

o una cadena de conductorec en ci suolo 
y 

cfltonccs 

instalarle a travhs dci primer conductor o cadena 

conductora, un segundo conductor o cadena conductora. El 

10 tube conductor puede comprendor dos o mao longitudes do 

tubo, siende cada iongitud sucosiva he un dihmetro mÆs 

pequeho que ci tube precedent.e, de mode que pueda hacerse 

pasar a travhs del tube precederite hacia ci lugar de 

instaiación. Las longitudes del tube pueden ser del mismo 

15 o diferente espesor de pared. 

La capacidad do soporter una carga mayor del 

tube conductor quo puede ser iograda usando ci aparato y 

mht.odo de la presente invencidri puede ohviar la necesidad 

do en rovestimiento do conductor on algunos pozos de 

40 
20 aquas mhs pro fundas. Esto proporcioriarh ahorro de coo tos 

significativos. 



NOVEDAD DE LA INVENCION 

Hbidndose descrito la i nvcnci on c.o:noanteccc.Ie, 

se reciama coma propiedac.I 10 corit.enido en ia siquientes 

5 REIVINDICACIONES 

1 Un aparato para coloca r un tuba conductor en 

ci suelo, caracterizado porque comprencle en cornhinaciOn: 

(a) un tubo conductor (1) que puede ocr 

coiocado en ci suelo (2), 

10 (b) una cadena do perforaciOn (3), 

(c) medios para bombear fluidos a t.ravds de la 

cadena de perforacidn, 

(d) medios (4) para soportar ci tubo conductor 

sobro la cadena de perforaciOn (3) 

15 (o) medics de accionarniento de impacto 

oscilant:es (5) que pueden ocr soportados por la cadena de 

perforaciOn (3) dentro del tubo conductor, 

(f) medios pare hacor osci lar los medios de 

accionamiento do impacto oscilantes usando on fluido 

40 20 bombeado a travØs de la cadena de perforaciOn (3), 

(q) un yunquo (8) capaz de transferir la fuerza 

porcusiva do los medics de accionamionto do impacto (5) 

oscilantos al tubo de conductor y 

(h) medios (10) para inyectar t iuido on la 

25 porciOn inferior del tubo conductor (U 
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2 - El aparato de con torrnicici ccc 

roivindi::ución I , caracteri zado porque comprc:::dcado:nis 

medics que absorben choques (13) para reducir la fuerza 

percusiva transmitida entrEi el ti.ibo conductor (1) 
y 

la 

5 cadena de perforación (3) 

3. El aparato de conformidad con cualquiera de 

la reivindicacidn 1 o la reivindicacidn 2, caract:eri zado 

porque ci tubo conductor (1) tiene un rehorde interno (9) 

acoplado con el yunque (8) 

10 4. El aparato de conformidad con ci.alquiera do 

las reivindrcaciones 1 a 3, caracterizado porque los 

medics (10) para inyectar fluido en la porcibn inferior 

del tubo conductor comprendon un eiement.o tubular on 

comunicación fluidica con cua quicra o ambos do la cadena 

15 de perforación (3) 
y 

los medics dc cccicncmicnto de 

impacto osciiant:.es (5) 
; 

teniondo ci eiemont.o tubular 

aherturas (11) a travbs de las cualos puede pasor fluido  

a presibn relativamente alta hacia la porción inferior 

del tuho conductor (1) 

20 5. El aparato de conformi.dad con cualLquiera dc 

las roivindicaciones 1 a 4, caracterizado porque so 

proporcionan medics para romper ci suelo distribuido par 

los medics (10) para inyectar fluido. 

6. El aparato de conformidad ccc la 

25 reivindicacibn 5, caracterizado porque los medics cara 
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romper cl suelo comp r.  
& monos ura cuchi 11 a 

qiratoria is cual puede ser accianada por flt.do bornbeada 

a travds do la cadena de perforacidn (3) 

7. El aparato de conformidad con cuaiquinra dc 

5 las reivindicac.ioncs 1 a 6, caracteri.zado porque, el tuco 

conductor (1) tiene recalcado externo. 

8. El aparato dc conformidad con cuolquiera de 

las reivindicaciones 1 a 7, caracterizado porque el tubo 

conductor comprende dos o mac longitudes de tuho, siendo 

10 cada longitud sucesiva de un diÆmetro rnÆs pnqueæo al del 

tubo precedente. 

9. El ar,arato de conformidad con la 

reivindicacidn 8, caract.erizado porque los tubes 

conductores son de difrente ospesor de pared. 

15 10. Un mdtodo para colocar un t:ubo conductor en 

el suelo, caracterizado porque comprende: 

(a) montar al extremo inferior do una cadena de 

perforacióri (3) (i) medics (4) pars soportar an tuba 

conductor (1) sobre la cadcria de per foracidn (3) , (ii) 

20 medios de accionarniento de impacto oscilantes (5), (iii) 

medios para hacer oscilar los medios do accionamient:.o dc 

impacto oscilantcs (5) usando fluido hombeado a trvØs de 

]a cadena de porforacidn (3) , (iv) un yunque (8) caoa77 do 

transfer.i,r in fi.erza percusiva do los mcdi os de 

25 accionamiento de impacto oscilantes (5) al tuba conductor 

ys 



(1) y (v) medios (10) para ryoc tar f luido, 

(Ia) Ca] o c a r el montaj e dent..ra do on tuba 

conductor (1) do mado que E:?1 montaj a y ci tubo c:ouduotor 

(1) puadan ocr soportados oar la cadcna do perforación p 

5 los medics (10) pata inyec t u ar fiido en i e x t romo 

inferior del tuba conductor ( ) 

(c) colocar e  extrerno inferior del tuba 

conductor (1) sobre ci suelo (2) en ci cual va a ocr 

colocaclo, 

10 (d) accionar los medios de accionam.iento dc 

49 impacto oscilante.s (5) parc impactr ci yunquc (8) 
p 

coiocar ci tuho conductor (1) en el suelo (2), 

(e) sirnultÆnea o occuencialmente inycctar fiuido 

en la parte inferior dcl tuho conductor (1) 
, de modo quo 

15 Øste fluya hacia arriha transportando con dste las 

particulas (12) que han sidc) forsadas hacia ci tuho 

conductor (1), siendo romovidos ci fiuida p las 

particulas do la parte superior del tuba conductor (i) 

11. El niØt.odo de conforrni:Iad con la 

20 reivjndicacidn 10, caractarizado porque las particular 

(12) rernovidas de la parte superior dcl tuho conductor 

(1) deshordan ci tuba conductor (1) p sedirnentan 

alrcdodor del. exterior del tubo conductor (i) 

12. El mØtoda de conformidad con ic 

25 reivindicación 10 0 la reivindicación 11, caracterizado 

¶17 
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porque ci primer tuba conduct.or de I a supart c o or 

coloc:ado en e  sue i.o 
y 

tcst.oriormunte Se Sa a on sequr:Jn 

tuba conductor de diÆrnotro mOs pequeho a [roves de -1 

primer tubo conductor 
y 

el saqundo es ontonces colocado 

5 en ci suelo debajc del primor tuho conductor - 

13. Uri mcnta)e on el fondo del pozo para usarse 

en la prescnte invenciOn que comprende, unidos al extremo 

inferior de una caciena de pertoración (3), (i) medics (4) 

para soportar on tubo conductor de extremos abiertos 

10 sobre is cadena de perforacidn, (ii) medics de 

accionamiento do impacto oscilantes (5), (iii) medics 

pars hacer osci1r J.os medics de accionamionto de irnpactc 

oscilantes usando tluido bcrnhe.ado o travCs do is cadena 

do perforacibn, (iv) on yunque (8) capaz de transferir la 

15 fuerza percusivo de los medics de accionamiento do 

impocto oscilantes (5) al tubo conductor (1) y (v) medics 

para inyectar fluido (10) 

14. Un mcntaje en ci fondo del pozo de 

conformidad con la reivindicocibn 1.3, caractorizado 

20 porque comprende ademCs, modios oars romper Ed suelo 

clistr.ihuido por los medics para inyectar fluido (10) 
, is 

cual comprende al menos una ciachilla gi ratoria. 

25 
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RESUMEN DE LA INVENCION 

Un mctodo pars colocar on t.ubo conductor 
( 

1) en 

ci snob (2) , ci coal en particularrnerltc, adEci.ado oara 

construir tubos conductores quo son cornnrnent.e instalaclos 

5 en is industria de producción dc hidrscarbur:os duranto iS 

construccidn do pozos de petróieo 
y 

pozos do gas, do 

manera man particular pozos costeros quo cornprende: (a) 

mont.ar ci cxtremo inferior do una cadcna do perforación 

(3), (i) medios pars soportar un tuho conductor sabre is 

10 caderia de perforaciOn (4), (ii) median de acc.ionamiento 

do impacto oscilantes (5), (iii) medios pars hacer 

oscilar los medios do accionamiento do impacto oscilantes 

usando fiuido homboado a travØn do l.a cadena de 

pertoracidn, (iv) on yunque (8) capaz do transferir is 

15 fuerza porcusiva do los medios do accionamiente (5) de 

impacto oscilantes al tuba conductor (1) y (v) medios 

par .inyectar fluido (10) , (b) colocar el montaje dentro 

do on tuho conductor do mode que ci montajo y el tubo 

conductor (1) puedan scm soportados per is cadena do 

20 pertoración y los medios para inycctar fluida 0) en ci 

extrema inferior del tuba conductor (1) 
, (c) colocar ci 

oxtromo interior dc.i tuba conductor (1) sobre ci snob 

(2) en ci coal vs a scm coiocado, (d) accionar ion medios 

do accionamnient.o (5) do impacto oscilantes pare impactor 

25 ci yunquc (8) 
y 

colocar ci tubo conductor (1) on ci 
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snob c (2) , y 
(e) 

sirnu].tÆrea o socuencialrnene in/ectar 

f buido en la parte inferior d(-,l tubo conductor (IL) , do 

ri-iodo cjue Østc fluya hacia aL-nba transportardo con Øse 

las particulas (12) que ban side forzadas hacia el ubo 

conductor, siendo rernovidos ci fluido y las paticuias 

do la porte superior dcl tubo conductor (1) 

Ll 
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international search (under Rules 12.3(a) and 23.1(b)) 
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2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 

Description, Pages 

1-9 as originally filed 
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4. 0 This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

El the description, pages 
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INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 
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International application No. 
PCTIt3B2006/00I 692 

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 2-9.11,12,14 

No: Claims 1,1013 

Inventive step (IS) Yes: Claims 

No: Claims 1:14 

Industrial applicability (IA) Yes: Claims .1:14 
No: Claims 

2. Citations and explanations (Rule 70.7): 

see separate sheet 

Form PCTtPEA/409 (April 2005) 



INTERNATIONAL PRELIMINARY International application No. 

REPORT ON PATENTABILITY 
(SEPARATE SHEET) PCT/GB2006/001 692 

Re Item V 

1 Reference is made to the following documents: 

Dl: WO 2004/051004 A (BJ SERVICES COMPANY; BELL, DOUGLAS, B; 
MUELLER, DAN, T; GRAY-STEPHENS,) 17 June 2004 

D2: US-A-4 702 325 (HIPP ET AL) 27 October 1987 
D3: GB-A-2 358 036 (BILLY JAMES ROBERTS; WILLIAM HAROLD STRONG; 

SMITH INTERNATIONAL,) 11 July 2001 
D4: US-A-3 376 922 (JR. ERNST LEONHARDT,) 9 April 1968 
D5: WO 2004/001180 A (SAIPEM S.A; ANRES, STEPHANE; HOPPER, HANS, P) 

31 December 2003 

2 INDEPENDENT CLAIM 1 

2.1 The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claim 1 is not new in the sense of Article 33(2) PCT. 

Document Dl discloses (the references in parentheses applying to this document; 
see figure 1 and 2; page 3 line 15-17 and page 3 line 34- page 4 line 10): 

Apparatus for driving open-ended conductor pipe into the ground comprising in 
combination: 
(a) an open-ended conductor pipe (103) capable of being driven into the ground 
(215), 
(b) a drill string (112), 

� (c) means for pumping fluid through the drill string, 
(d) means (115) for supporting the conductor pipe on the drill string, 
(e) a reciprocable impact driving means (118) supportable by the drill string (1 12) 
within the conductor pipe (103), 
(f) means for reciprocating the reciprocable impact driving means using fluid pumped 
through the drill string (112), 
(g) an anvil (109) capable of transferring the percussive force of the reciprocable 

Form PCT/Separate SheetI409 (Sheet 1) (EPO-April 2005) 



INTERNATIONAL PRELIMINARY International application No. 

REPORT ON PATENTABILITY 
(SEPARATE SHEET) PCT/GB2006/001 692 

impact driving means (118) to the conductor pipe and 
(h) means (see page 5 line 32-37) for jetting fluid into the lower portion of the 
conductor pipe(1 03). 

3 DEPENDENT CLAIMS 2-9,11,12,14 

Dependent claims 2-9,11,12,14 do not contain any features which, in combination 
with the features of any claim to which they refer, meet the requirements of the PCT 
in respect of novelty and/or inventive step (Article 33(2) and (3) PCT) for the following 
reasons: 

Claims 2,11: see D2 column 10 line 5- 14. 
Claim 3: see D3 figure 13. 
Claim 4: see 04 figure 2. 

� Claims 5,6,14: see D2 figure 7. 
Claim 7: obvious choice to reduce friction. 
Claims 8,9,12: see D5. 

4 Since the subject-matter of each of independent claims 10, 13 corresponds to the 
subject matter of claim 1, the same reasoning as given for claim 1 will apply mutatis 
mutandis. 

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 2005) 
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Case No. 10259(2) 10 

Claims: 

1. Apparatus for driving open-ended conductor pipe into the ground comprising in 

combination: 

(a) an open-ended conductor pipe (1) capable of being driven into the ground (2), 

5 (b)a drill string (3), 

(c) means for pumping fluid through the drill string, 

(d) means (4) for supporting the conductor pipe on the drill string, 

(e) a reciprocable impact driving means (5) supportable by the drill string (3) within 

the conductor pipe (1), 

10 (f) means for reciprocating the reciprocable impact driving means using fluid pumped 

through the drill string (3), 

� 
(g) an anvil (8) capable of transferring the percussive force of the reciprocable impact 

driving means (5) to the conductor pipe and 

(h) means (10) for jetting fluid into the lower portion of the conductor pipe(l). 

15 2. Apparatus as claimed in claim 1 which further comprises shock absorbing means 

(13) for reducing the percussive force transmitted between the conductor pipe (1) and the 

drill string (3)-

3. Apparatus as claimed in either claim I or claim 2 in which the conductor pipe (1) 

has an internal shoulder (9) engageable with the anvil (8). 

20 4. Apparatus as claimed in any one of claims lto3in which the means(l0)for 

jetting fluid into the lower portion of the conductorpipe comprises a tubular element in 

fluid municatio&witheitherjrjq&oith&dr th g(3)and the reciprocal impact 

driving means (5); the tubular element having openings (11) through which relatively thigh 

� pressure fluid can pass into the lower portion of the conductor pipe (1). 

25 S. Apparatus as claimed in any one of claims 1 to 4 in which means are provided for 

breaking up the soil disturbed by the means (10) for jetting fluid. 

6. Apparatus as claimed in claim 5 in which the means for breaking up the soil 

comprises at least one rotatable blade which can be driven by fluid pumped through the 

drill string (3). 

30 7. Apparatus as claimed in any one of claims I to 6 in which the conductor pipe (1) 

has external upsets. 

Received at the EPO on Mar 02, 2007 15:08:38. Page 3 of 8 
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Case No. 10259(2) 11 

8. Apparatus as claimed in any one of claims 1 to 7 in which the conductor pipe 

comprises two or more lengths of pipe, each successive length being of a smaller diameter 

than the preceding pipe. 

9. Apparatus as claimed in claim Sin which the conductor pipes are of different wall 

5 thickness. 

10. A method for driving open-ended conductor pipe into the ground comprising: 

(a) assembling at the lower end of a drill string (3) (1) means (4) for supporting an 

open-ended conductor pipe (1) on the-drill string (3), (íì) a reciprocable impact 

driving means (5), (iii) means for reciprocating the reciprocable impact driving 

10 means (5) using fluid pumped through the drill string (3), (iv) an anvil (8) capable 

of transferring the percussive force of the reciprocable impact driving means (5) to 

� 
the conductor pipe (1) and (v) means (10) for jetting fluid, 

(b) positioning the assembly within a conductor pipe(l) such that the assembly and 

conductor pipe (1) are supportable by the drill string and the means (10) for jetting 

15 fluid is at the lower end of tbe:conductor pipe (i). . 

(C) positioning the lower end of the conductor, pipe (1) on the ground (2) into which it 

is to be driven, 

(d) actuating the reciprocable. impact driving means (5) to impact the anvil (8) and 

drive the conductor. pipe (1) into the ground (2), 

20 (e) simultaneously or sequentially jetting fluid into the lower part of the conductor pipe 

(1) such that it flows upwardly carrying with it particles (12) that have been forced 

004/008 

01 4 

into the conductor ii&W theiludand cic being içrnoved from the pper - 

part of the conductor pipe (1). 

S 11. A method as claimed in claim 10 in which the particles (12) removed from the 

25 upper part of the conductor pipe (1) overflow the conductor pipe (1) and settle around’thc 

outside of the conductor pipe (1). 

12. A method as claimed in claim 10 or claim 11 in which a first surface conductor 

pipe is driven into the ground and subsequently a second conductor pipe of smaller 

diameter is lowered through the first conductor pipe and the second is then driven into the 

30 ground below the first conductor pipe. 

13. A downhole assembly for use in the present invention comprising, attached at the 

lower end of a chill string (3), (i) means (4) for supporting an open-ended conductor pipe 

()C 
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Case No. 10259(2) 12 

on the drill strings (ii) a reciprocable impact driving means (5), (iii) means for reciprocating 

the reciprocable impact driving means using fluid pumped through the drill string, (iv) an 

anvil (8) capable of transferring the percussive force of the reciprocable impact driving 

means (5) to the conductor pipe (1) and (v) means for jetting fluid (10). 

5 14. A downhole assembly as claimed in claim 13 which further comprises means for 

breaking up the soil disturbed by the means for jetting fluid (10), which comprises at least 

one rotatable blade. 

10 1 

S 
25 

30 
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REIVINDICACIONIS 

1. IJri aparato pare coioc:ar un tubo conductor de 

extremos ahiertos en el suelo, caracteriza(ic porque comprende 

en comhinación: 

(a) un tubo conductor de extremos abiertos (1) quo 

puede ser colocado en el suelo (2) 

(b) una cadena de perforación (3), 

(c) medios pare bombear fluidos a travØs de la 

cadena de perforación, 

(d) medios (4) pare soportar ci tubo conductor 

sobre la cadena de perforación, 

(e) medics de accionamiento de impacto oscilantes 

(5) que pueden ser soportados por la cadena de perforación 

(3) clentro del tubo conductor (1) 

(f) medics pare hacer oscilar los medics de 

accionamiento do impacto oscilantes usando un fluido hombeado 

a travØs de la cadena de perforación (3), 

(g) un yunque (8) capaz de transforir la fuerza 

percusiva de los medics de accionamiento do impacto 

oscilantes (5) al tubo do conductor y 

40 (h) medios (10) pare inyectar fluido en la porción 

inferior del tubo conductor (1) - 

2. El aparatc do conform.idacl con la reiviridicación 

1, caracterizado porque compreride edemas medics quo abscrberi 

62 



c.hoc{ues (13) pars reducir is fuerza percusiva t ransrn t ida 

entre el tubo conductor (1) 
y 

is cadena de per foracidn (3) 

3. El aparato do conformidad con cualquiera do La 

reivindicación 1 0 is reivirid.icación 2, caracterizado porque 

ci tuba conductor (1) tiene un reborde interno (9) acopiado 

con el yurique (8) 

4. El aparato de conformidad con cualquiera de las 

reivindicaciones 1 a. 3, caracterizado porque los medios (10) 

para inyectar fluido en la porción inferior de  tubo 

conductor comprenden un elemento tubular en cornunicacidn 

fluiciica con cualquiera o ambos do la cadena do perforación 

(3) y los medios de accionamiento de impacto oscilontes (5) 

teniondo ci elemento tubular aberturas (11) a travØs do las 

cusies puedo pasor fluido a presidn relativamente alta hacia 

is porción inferior del tuho conductor (1) 

5. El aparato de conformidad con cualquiera de las 

reivindicaciones 1 a 4, caracterizado porque cc proporcionan 

medios para romper ci suelo distrihuido por los medios (10) 

para inyectar f.luido. 

6. El aparato de conformidad con la reivindicación 

5, caracterizado porquo los medios para romper ci sue-lo 

comprenden al menos una cuchilla giratoria la cual puede SE-,r 

accionada por fluido bombeado a travds de la cadena do 

perfcracidn (3) 



-7.  El aparaLo cie. conformiclad con cualquiara de ia 

reivindicacioriec l a 6, caracteri zado posque ci t.uho 

conductor (i ) tiene reccaicado exerno. 

8. El oparato cIe coriforrnidad con cualquiera do Jar 

reivindicacianes 1 a 7, caracterizado porque el rubo 

conductor comprencle dos o mÆs longitudes de tuba, sierido coda 

longrtud sucesiva de un didmetro man pequeæo al del tuba 

precedente. 

9. El aparato de conformidad con la reivindicación 

8, caracterizado porque los tubas conductores son de 

diferente espesor de pared. 

10. Uri mØtodo para colocar un tuba conductor do 

extremos ahiortos en ci suolo, caracterizado porque 

corriprende: 

(a) montar al extremo inferior de una cadena do 

perforacidn (3) (i) medics (4) para soportar un tuba 

conductor de extremos abiertos (1) sabre is cadena do 

perforacidn (3) , (ii) medics do accianamiento de impacto 

oscilantes (5), (iii) medios pars hacer oscilar ion medios do 

accionamiento de impacto oscilantes (5) urando fluido 

bomboado a travds do is cadena do perforación (3), (iv) un 

yunquo (8) capaz de transferir la fuerza percusiva do los 

medics de accionamionto do impacto oscilantes (5) al Lubo 

conductor (5) p (v) medics (1 0) pars inyectar flui do, 



(b) calocar ci moritaje den.ro dc un tuba conductor 

(1) de mado clue el montaj c y ci tuba conductor (] ) puedan ser 

saportadas par la cadena de perforación y los medics (10) 

parc inyectar fluido en e  e.xtrerno inferior del tuba 

conductor (1) 

(c) calaccar ci extrerna inferior del tuba aonduc:or 

(1) sabre ci suelo (2) en ci cual Va a ser coocada, 

(d) accianar las rncdios de accianamiento de impacta 

ascilantes (5) parc impactar ci yunque (8) y calacar ci tuba 

conductor (1) en ci suelo (2), 

(e) sirnuitdnea a secucncaimente inyectar fluido en 

la porte inferior del tuba conductor (1) , de moda que Øste 

f,luya hacia orriha transportando can dste las particulas (12) 

clue han sido farzadas hacia ci tuba conductor (i) , sicnda 

rernavidas ci fluido y las particuloc; de la partc superior del 

tuba conductor (1) 

ii. El mdtada do cantormidad can la reivindicación 

10, caracteriz&do parque las particulas (12) removidas de ta 

parte superior del tuba conductor (i) deshordan el Luho 

conductor (1) y sedimentan airodedar dcl exterior del tuba 

conductor (i) 

12. El mØtodo de conforn;idad con la reivindicación 

iO a la reivir;dicacidn ii, caracterizado parcuc ci primer 

tuba conductor de Ia superficie ccc caiocado on ci suelo y 



poster lormente se baj a un segundo tuho conductor de diarne tro 

mÆs paqueno a travØs del primer tuba conductor y el aegundo 

EIS entonces colocado en el suelo dehajo del. primer tuba 

conductor. 

13 Un montaj e en el fond(,’ del pozo para usarse en 

la presente invención que comprende, unidos al extrerno 

inferior de una cadena de perforacidn (3) , (1) me di as (4) 

para soportar un tuba conductor do extremos ahiert:os sobre la 

càdena de perfcràcióri, (ii) medics de accfonàmiento do 

impacto oscilantes (5) , (iii) medics para hàcer oscilar los 

medics de occionamiento de impàctc oscilàntes usando fluido 

hombeàdo a tràvds de la caderia de perforàción, (iv) un yunique 

(8) capaz de trànsforir la fuerzà percusiva de los medics de 

accionamiento de impàcto oscilantes (5) ci tuba conductor (1) 

y 

(v) medics para inyectar fluido (10) 

- Un montàje en el fonda del pozo de conformidad 

con 1  reivindicacióri 13, caràcterizàdo porque comprende 

àdernÆs, medics para romper el suelo distrihuido par 1 o 

medros para inyectar fluido (10) , la cual compronde al menos 

una cuchilla giratoria. 
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Box No. VIII (iv) DECLARATION: INVENTORSflIP (only for the purposes oldie designation of the United States of America) 

The declaration must conform to thefollowingstandardizedwordingprovidedforin Section 214; see Notes to Boxes Nor, VIII, VlII(i) to (v) 

(in general) and the specific Notes to Box No, VIII (9. If this Box is not used, this sheet should not be included in the request. 

Declaration of Inventorship (Rules 4.17(iv) and 51bis.1(a)(iv)) 
for the purposes of the designation of the United States of America: 

I hereby declare that I believe lam the original, first and sole (if only one inventor is listed below) or joint (if more than one inventor 
is listed below) inventor of the subject matter which is claimed and for which a patent is Sought. 

This declaration is directed to the international application of which it forms a part (if filing declaration with application). 

This declaration is directed to international application No. PCTI ............ ................. (if furnishing declaration pursuant 
to Rule 261er). 

I hereby declare that my residence, mailing address, and citizenship are as stated next to my name. 

I hereby state that I have reviewed and understand the contents of the above-identified international application, including the claims 
of said application. I have identified in the request of said application, in compliance with PCT Rule 4. 10, any claim to foreign priority, 
and I have identified below, under the heading ’Prior Applications," by application number, country or Member of the World Trade 
Organization, day, month and year of filing, any application for a patent or inventor’s certificate filed in a country other than the United 
States of America, including any PCT international application designating at least one country other than the United States of America, 
having a filing date before that of the application on which foreign priority is claimed. 

PriorApplications........................................................................................ 

I hereby acknowledge the duty to disclose information that is known by me to be material to patentability as defined by 
37 C.F.R. § 1.56, including for continuation-in-part applications, material information which became available between the filing date 
of the prior application and the PCT international filing date of the continuation-in-part application. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 

Name: .LU.O,Yuejtn ................................................................................ 

:?%yickenham, Middlesex Residence:...................................................................... 
(city and either US state, if applicable, or countsy) 

Mailing Address:. DR River, Me.acts. Avenue, F.wlckenham,. Middlesex, T.W2.5JE,. United. Kingdom............. 

Citizenship: . 

Inventor’s Signature’ ..... . Date:.. . 

(The signature must be that of tWinvcntor, not that of the agent) 

Name’ ............................................................................................ 

Residence’ .............................................................................................. 
(city and either US state, if applicable, or country) 

MailingAddress’ .............................................................................. 

Citizenship’ .............................................................................. 

Inventor’s Signature’ .................................Date’ 
(The signature must be that of the inventor, not that of the agent) 

0 This declaration is continued on the following sheet, "Continuation of Box No. VIII (iv)". 
- I 

Form PCTfRO/LOl (declaration sheet (iv)) (April 2006) See Notes to the request form 
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Sheet No. 

Box No. VIII (ii) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT 

The declaration ,nust conform to the standardized word ingprovidedfor in Section 212; see Notes to BoxesNos. VIII, TWIN to (1) (in general) 
and the specific Notes to Box No. J’IIl (i). If this Box is not used, this sheet should not be included in the request. 

Declaration as to the applicant’s entitlement, as at the international filing date, to apply for and be granted a patent (Rules 4. 17(u) 
and 5 Ibis. I(a)(ii)), In a case where the declaration under Rule 4.1 7(iv) is not appropriate: 

In relation to this International Application, BP EXPLORATION OPERATING COMPANY 
LIMITED is entitled to apply for and be granted a patent by virtue of the following: 

BP EXPLORATION OPERATING COMPANY LIMITED is entitled by virtue of a contract of 
employment with the inventor, LUO, Yuejin. 

This declaration is made for the purposes of all designations (except the United States of 
America). 

U This declaration is continued on the following sheet, "Continuation of Box No. VIII (ii)". 

Form PCT/RO/10I (declaration sheet (ii)) (April 2006) See Notes to the requesiform 
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Sheet No . 

Jiox No. VIII (iv) DECLARATION: INVENTORSILIP (only for the purposes of the designation of the United States of America) 

The declaration jun51 conform to thefollowiagstandardized wording providedfor in Section 214; see Notes to Boxes Nov. VIII, VIII (i) to (v) 
(in general) and the specific Notes to Box No, VIII (iv). If this Box Lv not used, this sheet should not be included in the request. 

Declaration of inventorship (Rules 4.17(iv) and Slbis.1(a)(iv)) 
for the purposes of the designation of the United States of America: 

I hereby declare that I believe I am the original, first and sole (it’ only one inventor is listed below) or joint (if more than one inventor 
is listed below) inventor of the subject matter which is claimed and for which a patent is sought. 

This declaration is directed to the international application of which it forms apart (if filing declaration with application). 

This declaration is directed to international application No. PCT/..........,..,,.,............ (if furnishing declaration pursuant 
to Rule 26ser). 

I hereby declare that my residence, mailing address, and citizenship are as stated next to my name 

I hereby state that I have reviewed and understand the contents of the above-identified international application, including the claims 
of said application. I have identified in the request of said application, in compliance with PCT Rule 4. 10, any claim to foreign priority, 
and I have identified below, under the heading "Prior Applications," by application number, country or Member of the World Trade 
Organization, day, month andyear of filing, any application for a patent or inventor’s certificate filed in a country other than the United 
States of America, including any PCT international application designating at leastone country other than the United States of America, 
having a filing date before that of the application on which foreign priority is claimed. 

Prior Applications: ....................................................................................... 

I hereby acknowledge the duty to disclose information that is known by me to be material to patentability as defined by 
37 C.F.R. § 1.56, including for continuation-in-part applications, material information which became available between the filing date 
of the prior application and the PCT international filing date of the continuation-in-part application. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 

Name: .LU.O. Yuejin ................................................................................ 

Residence: TWlckeflharfl, Middlesex 
(city and either US state, if applicable, or country) 

Mailing Address:. ,9, River, MadsAyenue, Twickenham,. Middlesex, TW2.5JE,, United. Kingdom............. 

Citizenship: - 

Inventor’s Signature: .................................Date: 
(The signature must be that of the inventor, not that of the agent) 

Name’ ............................................................................................ 

Residence’ .............................................................................................. 
(city and either US state, if applicable, or country) 

MailingAddress: .............................................................................. 

Citizenship’ .............................................................................. 

Inventor’s Signature’ .................................Date’ 
(The signature must be that of the inventor, not that of the agent) 

0 This declaration is continued on the following sheet, "Continuation of Box No, VIII (iv)". I 
Form PCT/RO/101 (declaration sheet (iv)) (April 2006) See Notes to the req nest form 



PATENT COOPERATION TREATY 

From the 
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 

To: 

HYMERS, Ronald Robson 
BP INTERNATIONAL LIMITED 
Patents & Agreements 
Chertsey Road 
Sunbury-on-Thames 
Middlesex 1V16 71N 

NI 
GRANDE BRETAGNE U JA 

Applicant’s or agent’s file reference 

BPX 10259 

PCT 

NOTIFICATION OF RECEIPT 
Of DEMAND BY COMPETENT INTERNATIONAL 

PRELIMINARY EXAMINING AUTHORITY 

(PCT Rules 59.3(e) and 61.1(b), first sentence 
and Administrative Instructions, Section 601 (a)) 

Date of mailing 
(day/month/year) 08-01-2007 

IMPORTANT NOTIFICATION 

intet national application N. International filing date (day/monrh(year) Priority date (duy/rnoathye.ar) 

PCT/GB2006/001692 09/05/2006 25/05/2005 

Applicant 

BP EXPLORATION OPERATING COMPANY LIMITED et al. 

I. The applicant is hereby notified that this International Preliminary Examining Authority considers the following date as the 
date of receipt of the demand for international preliminary examination of the international application; 

21/12/2006 

2. This date of receipt is: 

the actual date of receipt of the demand by this Authority (Rule 61.1(b)). 

the actual date of receipt of the demand on behalf of this Authority (Rule 59.3(e)). 

the date on which this Authority has, in response to the invitation to correct defects in the demand 
(Form PCT/IPEA/404), received the required corrections. 

. ATTENTION: That date of receipt is after the expiration of 19 months from the priority date. Consequently, in respect 
of some Offices, the demand does not have the effect of postponing the entry into the national phase until 30 months from 
the priority date (or later in some Offices) (Article 39(1)) and the acts for entry into the national phase must therefore be 
performed within 20 months from the priority date (or later in some Offices). Hu*eet, in respect of some other Offices, 

’ the time limit of 30 months (or later) may nevertheless apply. See the Annex to Form PCT(I13301 and, for details about the 
applicable time limits, Office by Office, see the PCTApplicant’s Guide, Volume It, National Chapters and the WIPO 
Internet site. 

L1(U applicable) This notification confirms the information given by telephone, facsimile transmission or in person 

Please see OJ 11/2003 and OJ 05/2004 about the PCT Reform 

4. Only where paragraph 3 applies, a copy of this notification has been sent to the International Bureau. 
yeS Patel7f, 

Name and mailing address of the IPF.A/ Authorized officer 

DI-00- 
European Patent Office, P.B.5818 Patentlaan 2 _(jfl NL-2280 HV Rijswijk - Netherlands TSOGKA p 
Tel,: (+31-70)340-2040 
Fax:(-i-31-70)340-30l6 

Tel, ( -31.70) 340-3630 

2002; reprint January 2004) (U3/UJ!ZIJUY) 



PATENT COOPERATION TREATY PCT/GB20061001 692 

From the INTERNATIONAL BUREAU 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 

OF PRIORITY DOCUMENT 

(PCT Administrative Instnictions. Section 411) 

[)atc of mailing ykiy ?,,on!hi ear) 

06 July 2006 (06.07.2006) 

Applicant’s or agent’s file rcfernce 

BPX 10259 

International application No. 

PCT/GB2006/001 692 

To: 

HYMERS, Ronald, Robson 
BP International Limited 
Patents & Agreements 
Chertsey Road 
Sunbury-on-Thames 
Middlesex TWI6 7LN 
ROYAUME-UNI 

IMPORTANT NOTIFICATION 

International tiling date (dat month leo,) 
09 May 2006 (09.05.2006) 

.niational publication dale day month year) Priorit’, date (/ay month VeOr) 

Not yet published 25 May 2005 (25.05.2005) 

Applicant 

BP EXPLORATION OPERATING COMPANY LIMITED et al 

I 13v means of this Form, which replaces any previously issued notification concerning submission or transmittal of priority 
docunients, the applicant is hereby notified of the date of receipt by the International Bureau of the priority document(s) relating to 
all earlier application(s) whose priority is claimed. Unless otherwise indicated by the letters in the right-hand column or by an 
asterisk appearing next to a date of receipt, the priority document concerned was submitted or transmitted to the International Bureau 
in compliance with Rule 17.1(a) or (h). 

2. (lf applicable) The letters "NR" appearing in the right-hand column denote a priority document which, on the tinte of mailing -of 
ihiEurm. had not yet been received by the International Bureau under Rule 17.1(a) or (h). Where- under Rule 17.1(a). the 
priority doeimient must he submitted by the applicant to the receiving Office or the International Bureau but the applicant fails to 
submit the priority document within the applicable time limit under that Rule, the attention of the applicant is directed to Rule 
17.1(c) which provides that no designated Office may disregard the priority claim concerned before giving the applicant an 
opportunity, upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 

3. (If applicable)An asterisk () appearing next to a elate of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the international Bureau but not in compliance with Rule 17.1(a) or (b) (the l)r1orit document was received 

’ after the time limit prescribed in Rule 17.1(a) or the request to prepare and transmit the priority document ’as submitted to the 
receiving Office after the applicable time limit under Rule 17.1(t))). Even though the priority document was not furnished in 
compliance with Rule 17.1(a) or (h), the International Bureau ’ilI nevertheless transmit a copy of the document to the designated 
Offices, for their consideration. In case such a copy is not accepted by the designated Office as the priority document, Rule 17.1(c) 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, upon entry 
into the national phase, to furnish the priority document within a time limit which is reasonable under the circumstances. 

Priority dale Priontympp1tcul.ion No. Country or regionaLf)ffice Dalma.oLutceipl 
or PCT receiving Ot’tke. of’ priority document 

25 May 2005 (25.05.2005) ’./ 0510670.3 ’’ GB 29 May 2006 (29.05.2006) 

The International Bureau of WIPO Authorized officer 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland Nora Lindner 

Facsimile No. +41 22 338 89 65 
Facsimile No. +41 22 338 82 70 Telephone No. +41 22 338 97 20 

Form PCTIffJ/304 (October 2005) 1/CWOF.PPO3O 
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A R Hymers 

Chartered Patent Attorney 
European Patent Attorney 

European Patent Office 
P.B.5818 Patentlaan 2 
NL-2280 HV Rijswijk 
Netherlands 

2nd March 2007 

PAT/RRH/kI/00/1 0259(2) 

BY FACSIMILE 

� Dear Sirs 

(4, 
BP International Limited 
Global Patents 

& 

Technology Law {CenttaJ)’ 
\ 

Bldg 200, 1" Floor  
Chertsey Road 
Sunbury-on-Thames 
Middlesex TW16 7LN 
United Kingdom 

Direct Telephone: +44 1932 163205 
Direct Facsimile: +44 1932 762388 
e-mail: tormalitlesjjk.bp.corn 

International Patent Application No. PCT/GB2006/001 692 
Applicant: BP Exploration Operating Company Limited 
Our File: 10259 

We refer to the Notification of the Transmittal of the International Search 
Report and the Written Opinion of the International Searching Authority 
dated 13 July 2006, issued in respect of the above-mentioned patent 
application. 

The applicant wishes to amend the claims of the application and to respond 
to the Written Opinion. 

An amended set of claims is enclosed, together with a set of claims 
showing the amendments made. Claims 1, 10 and 13 have been amended 
to specify that the conductor pipe is open-ended. This amendment is 
supported by the text of the application, as filed, at page 3, lines 10 to 11; 
page 6, lines 1 2 to 13 and the figure. 

The written opinion states that the original claim 1 is anticipated by WO 
2004/051004 (Dl). 

Dl relates to closed-end pile driving. The pile driving apparatus comprises a 
shoe tip coupled to the toe of the pile closing the toe end of the pile. A 
percussive hammer is deployed within the pile to transmit a force to the 
shoe tip. 

Continued!. 
Registered in England and Wales No, 542515 
Registered Office Chertsey Road 
Sunbry-on.Thames, Middlesex, iwle 7BP 
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During the pile-driving process, hydraulic fluid, used for driving the 
percussive hammer, or other fluids, such as lubricants, can be discharged 
from the shoe tip which closes the end of the pile. 

The present invention overcomes or at Least mitigates problems of known 
techniques for driving open-ended casing, piles or conductor pipe. The 
invention utilises both the reciprocabte impact driving means and the 
simultaneous or sequential jetting into the lower part of the conductor pipe 
to drive the conductor into the ground. The jetting removes from the lower 
part of the conductor pipe the particles that have been forced into the open 
end of the conductor pipe. The apparatus and method disclosed in Dl does 
not use jetting fluid for this purpose because particles are not forced into 
the pile of Dl due to the shoe tip closing the lower end of the pile. 

The Applicant believes that the amendments to the claims render moot the 
objections based on document Dl. 

Yours faithfully 

� 

R R Hy irs 
General Authorisation No. 36478 

n 

Encs. 

PAT/RBH/kI/004/1 0259(2) 
2 d March 2007 
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0 

Claims: 

1. Apparatus for driving open-ended conductor pipe into the ground comprising in 

5 

I] 

15 2. 

combination: 

(a) an open-ended conductor pipe (1) capable of being driven into the ground (2), 

(b) a drill string (3), 

(c) means for pumping fluid through the drill string, 

(d) means (4) for supporting the conductor pipe on the drill string, 

(e) a reciprocable impact driving means (5) supportable by the drill string (3) within 

the conductor pipe (1), 

(f) means for reciprocating the reciprocable impact driving means using fluid pumped 

through the drill string (3), 

(g) an anvil (8) capable of transferring the percussive force of the reciprocable impact 

driving means (5) to the conductor pipe and 

(b) means (10) for jetting fluid into the lower portion of the conductor pipe(l). 

Apparatus as claimed in claim I which further comprises shock absorbing means 

(13) for reducing the percussive force transmitted between the conductor pipe (1) and the 

drill string (3). 

3. Apparatus as claimed in either claim 1 or claim 2 in which the conductor pipe (1) 

has an internal shoulder (9) engageable with the anvil (8). 

20 4. Apparatus as claimed in any one of claims 1 to 3 in which the means (10) for 

jetting fluid into the lower portion of the conductor pipe comprises a tubular element in 

fluid communication with either or both of the drill string (3) and the reciprocal impact 

driving means (5); the tubular element having openings (11) through which relatively high 

pressure fluid can pass into the lower portion of the conductor pipe (1). 

25 5. Apparatus as claimed in any one of claims I to 4 in which means are provided for 

breaking up the soil disturbed by the means (10) for jetting fluid. 

6. Apparatus as claimed in claim 5 in which the means for breaking up the soil 

comprises at least one rotatable blade which can be driven by fluid pumped through the 

drill string (3). 

30 7. Apparatus as claimed in any one of claims 1 to 6 in which the conductor pipe (1) 

has external upsets. 
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8. Apparatus as claimed in any one of claims 1 to 7 in which the conductor pipe 

comprises two or more lengths of pipe, each successive length being of a smaller diameter 

than the preceding pipe. 

9. Apparatus as claimed in claim 8 in which the conductor pipes are of different wall 

5 thickness. 

10. A method for driving open-ended conductor pipe into the ground comprising: 

(a) assembling at the lower end of a drill string (3) (i) means (4) for supporting an 

open-ended conductor pipe (1) on the drill string (3), (ii) a reciprocable impact 

driving means (5), (iii) means for reciprocating the reciprocable impact driving 

10 means (5) using fluid pumped through the drill string (3), (iv) an anvil (8) capable 

of transferring the percussive force of the reciprocable impact driving means (5) to 

the conductor pipe (1) and (v) means (10) for jetting fluid, 

(b) positioning the assembly within a conductor pipe(1) such that the assembly and 

conductor pipe (1) are supportable by the drill string and the means (10) for jetting 

15 fluid is at the lower end of the conductor pipe (1), 

(c) positioning the lower end of the conductor pipe (1) on the ground (2) into which it 

is to be driven, 

(d) actuating the reciprocable impact driving means (5) to impact the anvil (8) and 

drive the conductor pipe (1) into the ground (2), 

20 (e) simultaneously or sequentially jetting fluid into the lower part of the conductor pipe 

(1) such that it flows upwardly carrying with it particles (12) that have been forced 

into the conductor pipe (1) the fluid and particles being removed from the upper 

part of the conductor pipe (1). 

11. A method as claimed in claim 10 in which the particles (12) removed from the 

25 upper part of the conductor pipe (1) overflow the conductor pipe (1) and settle around the 

outside of the conductor pipe (1). 

12. A method as claimed in claim 10 or claim 11 in which a first surface conductor 

pipe is driven into the ground and subsequently a second conductor pipe of smaller 

diameter is lowered through the first conductor pipe and the second is then driven into the 

30 ground below the first conductor pipe. 

13. A downhole assembly for use in the present invention comprising, attached at the 

lower end of a drill string (3), (i) means (4) for supporting an open-ended conductor pipe 
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on the drill string, (ii) a reciprocable impact driving means (5), (iii) means for reciprocating 

the reciprocable impact driving means using fluid pumped through the drill string, (iv) an 

anvil (8) capable of transferring the percussive force of the reciprocable impact driving 

means (5) to the conductor pipe (1) and (v) means for jetting fluid (10). 

5 14. A downhole assembly as claimed in claim 13 which further comprises means for 

breaking up the soil disturbed by the means for jetting fluid (10), which comprises at least 

one rotatable blade. 

10 

S 
15 

20 
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The demand must be filed directly with the competent International Preliminary Examining Authority or, if two or more Authorities are competent, 
with the one chosen by the applicant. The fit/I name or two-letter code of that Authority maybe indicated by the applicant on the line below: 

IPEA/ 

PCT I CHAPTER iii 

DEMAND 
under Article 31 of the Patent Cooperation Treaty: 

The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty. 

T.........._. ....i T_..l!_...._.._. ._ 
rvr LIUcuLduu1141 rIc1u11Iniy E.%WI1UUI1 l-tULUUrtLy usc uiity 

Identification of IPEA Date of receipt of DEMAND 

Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 
Applicant’s or agent’s file reference 

BPX 10259 
International application No. International filing date (day/month/year) (Earliest) Priority date (day/month/year) 

PCT/GB2006/00 1692 9th May 2006 25th May 2005 

Title of invention 
APPARATUS AND METHOD FOR DRIVING CASING OR CONDUCTOR PIPE 

Box No.!! APPLICANT(S) 

Name and address: (Family nainefoilawed by given name; for a ieg’i eJtzJ Jc4 
The cd*ess mute bvirekjKutd ak and name tjcomwy) 

Telephone No. 

BP EXPLORATION OPERATING COMPANY LIMITED Facsimile No. 

Chertsey Road  
Teleprinter No. Sunbury-on-Thames 

Middlesex, TWI6 713P  
Applicant’s registration No. with the Office United Kinadom 

State (that is, country) of nationality: State (that is, country) of residence: 

GB   GB__ 
Name and address: (Faintly ,rc’anefrilowed bygtwn mane; foe’  a legal as* fi& (*I1 dengnaum The adckes, miat oedwkxutd code aid mane jcoiaioy) 

LUO, Yuejin 
99 River Meads Avenue 
Twickenham 
Middlesex, TW2 5JF 
United Kingdom 

State (that is, country) of nationality: State (that is, country) of residence: 

GB GB 
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APPARATUS AND METHOD FOR DRIVING CASING OR CONDUCTOR PIPE 

The present invention relates to apparatus and method for driving casing, piles or 

conductor pipe. In particular, the invention relates to apparatus and method for driving 

5 conductor pipes that are commonly installed in the hydrocarbon production industry during 

the construction of oil wells and gas wells, more particularly offshore wells. 

It is well known in the hydrocarbon production industry to line wells with a number 

of concentric tubes to stabilise the bores and reduce the 
risk 

of fracture of the formation 

while drilling with weighted mud. The top section of the well casing is generally known as 

10 the conductor pipe or conductor or sometimes as the structural casing. This conductor is 

essentially the well foundation and has different functions throughout its life. The main 

requirements of the conductor are to: 

(1) Stabilize and protect the near-surface sediments during the initial top- hole 

drilling operations by preventing well bore collapse and fracture of the formation 

15 by mud pressures. 

(2) Temporarily support the weight of the next section of casing string, usually 

known as the surface casing. 

(3) Act together with the cemented surface casing to resist temporary axial tensile 

loads, shear loads and bending moments transmitted from the riser through the 

20 Blowout Preventer (BOP) while drilling the remaining sections of well. 

(4) Act together with the surface casing to resist longer term operational loads from 

well trees, production risers and other production facilities. 

a 

Onshore, or in shallow water, the conductor may be driven into the ground using 

piling techniques. However, it can be difficult to pile drive a conductor through a 

25 relatively thick or deep layer of sand. Installing conductor in deep water presents 

additional difficulties. One method that has been proposed uses "toe-driving" of the 

conductor. In this method, the casing is driven into the soil by the impact of a hammer 

acting at the bottom or toe of the pile compared to driving with a hammer striking at the 

top of the pile. In one example, a specially designed tip comprises an anvil and a conical 

30 penetrating tip. The hydraulic hammer, arranged inside the casing, hits the anvil and 

drives the conical tip into the soil. The casing is attached to the tip not rigidly but by a 

shock absorbing element which acts to pull the casing into the soil after the tip. The toe 
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driving method has not been widely used for deep water applications as it can be difficult 

to achieve deep penetration. 

The installation of conductors in deep water usually comprises forming an oversize 

hole by drilling and then cementing the conductor in place or by jetting, a procedure 

5 similar to wash boring in onshore geotechnical investigations. Although the drill and 

cement process is widely used in relatively shallow water, the soil in deepwater can be 

relatively weak. Consequently, there is a tendency for the drilled bole to be filled up by 

soil collapsing from the sides, not only while drilling is being carried out, but also when 

the drilistring is pulled out for running in casing. Therefore, jetting has been the more 

10 commonly used method for deep water. Jetting is often preferred as it may be quicker and; 

when performed properly, more reliable than drilling and cementing in normally 

consolidated clay sediments. However, if not properly planned and executed, jetting may 

result in excessive delays and even abandonment of a well. One of the greatest risks is 

excessive disturbance and wetting of the soil that results in low axial capacity and 

15 excessive settlement of the conductor when the surface casing is landed on it. 

In a conventional jetting method a drill pipe is run inside a length of conductor and 

locked to the conductor by a drill-ahead running tool. The section of drill pipe inside the 

conductor, generally called the bottom hole assembly may typically comprise a drill bit 

positioned close to the lower end of the conductor, a mud motor, measurement-while-

20 drilling directional sensors and a series of heavy drill collars with spacers. The assembly is 

lowered to the seabed and the conductor is washed into place with seawater and high 

viscosity mud sweeps injected through the drill bit. The pressurised fluid erodes the soil 

inside the conductor and around the lower edge and flushes the cuttings up the annular 

space between the conductor and bottom bole assembly. The resulting reduced soil 

25 resistance allows the jet assembly to penetrate the seabed under the combined weight of the 

conductor and bottom hole assembly. If this weight is insufficient to overcome the 

frictional resistance, the conductor may be worked up and down (reciprocated) by several 

metres to wet and remould the surface of the borehole. 

As the outside surface of the conductor is in direct contact with the surrounding soil 

30 throughout the installation, there may be no need for a cementing operation with jetting. 

The installation of the conductor relies on the surrounding soil collapsing around the 

outside of the conductor to support the weight of the conductor and subsequent casing 



WO 2006/12$948 

3 

PCT/GB2006/001692 

strings. Often jetting is only possible to a relatively shallow depth, typically around 80 

metres below mud line, as beyond this, the soil may not collapse around the conductor 

sufficiently to provide the required support or may take an unacceptably long time to do so. 

Another potential problem of the known jetting processes is that lithe soil does not 

5 sufficiently consolidate around the conductor, it may not provide adequate formation 

isolation. This can be important when shallow formation is warmed up during subsequent 

drilling or production and hydrate gasifies and rises through the weak soil around the 

conductor to the seabed, possibly further weakening the soil and reducing its load bearing 

capacity. 

10 The present invention overcomes or at least mitigates problems of the known 

techniques for driving open-ended casing, piles or conductor pipe. Although particularly 

useful for installing conductor pipe and more specifically for installing conductor pipe in 

deep water, the invention has wider application to driving tubular elements into the ground 

and the use in this specification of the terms "conductor" or "conductor pipe" is intended to 

15 embrace such wider applications. 

It is also anticipated that significant savings in time and cost are achievable by use 

of the process and apparatus according to the present invention as compared with the 

conventional method of drilling and cementing the string. 

According to a first aspect of the present invention, apparatus for driving conductor 

20 pipe into the ground comprises in combination: 

(a) a conductor pipe capable of being driven into the ground 

(b) a drill string 

(c) means for pumping fluid through the drill string 

(d) means for supporting the conductor pipe on the drill string 

25 (e) a reciprocable impact driving means supportable by the drill string within the 

conductor pipe 

(i) means for reciprocating the reciprocable impact driving means using fluid pumped 

through the drill string 

(g) an anvil capable of transferring the percussive force of the reciprocable impact 

30 driving means to the conductor pipe and 

(h) means for jetting fluid into the lower portion of the conductor pipe. 

The means for pumping fluid through the drill siring can conveniently be mud 

4 
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pumps such as those conventionally present on drilling rigs which are used to circulate 

drilling muds down through the drill string and back through the annulus between the drill 

string and the well bore or vice versa. The use of the conventional drill string and mud 

pumps in the present invention simplifies the operation and minimises the disruption to rig 

5 activities. 

The reciprocable impact driving means can be a hydraulic hammer similar to those 

already known for driving piles or hard rock drilling. A hammer suitable for use in 

relatively deep water would typically be able to provide an impact of about 100 to 250 kJ. 

For shallower water a less powerful hammer may. be suitable, for example, a hammer 

10 capable of providing an impact of about 30 to lOOkJ. The means for reciprocating the 

impact driving means is actuated by the fluid pumped through the drill string. The use of 

� fluid pumped through the drill string obviates the need for separate hydraulic lines to drive 

the hammer. 

The reciprocable driving means impacts an anvil which is capable of transferring 

15 the percussive force of the reciprocable driving means to the conductor pipe. Suitably, the 

conductor pipe has an internal shoulder engageable with the anvil. 

Suitable means for supporting the conductor pipe on the drill string and the means 

for supporting the reciprocable impact driving means are known. The conductor pipe 

and/or the reciprocable impact driving means can be directly or indirectly supported by the 

20 drill string. 

Preferably, the apparatus further comprises shock absorbing means for reducing the 

percussive force transmitted between the conductor pipe and the drill string. For example, 

a shock absorber can be included in the drill string above the means for attaching the 

conductor pipe to the drill string. In this way the forces resulting from the impact of the 

25 driving means are not fully transmitted to the whole drill string. 

The means for jetting fluid into the lower portion of the conductor pipe comprises a 

tubular element in fluid communication with either or both of the drill string and the 

reciprocal impact driving means; the tubular element having holes through which relatively 

high pressure fluid can pass into the lower portion of the conductor pipe. Preferably, the 

30 means for jetting fluid is arranged such that the jets are directed substantially wholly within 

the conductor. Thus, for example, the jets may be directed radially towards the inner wall 

of the conductor pipe and more preferable are directed substantially perpendicularly 
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towards the inner wall of the conductor, for example up to 20 degrees above or below the 

horizontal plane. Preferably the jets are directed up to 15 degrees below the horizontal 

plane. 

Optionally, a means for breaking up the soil disturbed by the fluid jets may be 

5 provided, such as, for example, at least one rotatable blade. Preferably the means for 

breaking up the soil is positioned adjacent the means for jetting fluid into the lower portion 

of the conductor pipe. For example, the jetting sub may have at least one rotatable blade 

that can break up the soil as it is disturbed by the fluid jets. This will facilitate removal of 

the soil. The rotatable blades could be provided with a separate power source to rotate 

10 them, e.g. an electric or hydraulic motor. Preferably, the rotatable blades are driven by 

fluid flowing through the drill string. 

� 
Although the fluid jets are the primary method for removing the soil from within 

the conductor pipe, this may be supplemented by the use of another drilling device. For 

example, a conventional rotatable drill bit driven by a downhole motor may be used to drill 

15 into the soil to facilitate the action of the fluid jets. 

According to a second aspect of the invention, a method for driving conductor pipe 

into the ground comprises: 

(a) assembling at the lower end of a drill string (I) means for supporting a conductor 

pipe on the drill string, (ii) a reciprocable impact driving means, (iii) means for 

20 reciprocating the reciprocable impact driving means using fluid pumped through 

the drill string, (iv) an anvil capable of transferring the percussive force of the 

reciprocable impact driving means to the conductor pipe and (v) means for jetting 

. fluid 

(b) positioning the assembly within a conductor such that the assembly and conductor 

25 are supportable by the drill string and the means for jetting fluid is at the lower end 

of the conductor 

(c) positioning the lower end of the conductor pipe on the ground into which it is to be 

driven 

(d) actuating the reciprocable impact driving means to impact the anvil and drive the 

30 conductor pipe into the ground 

(e) simultaneously or sequentially jetting fluid into the lower part of the conductor pipe 

such that it flows upwardly carrying with it particles that have been forced into the 
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conductor pipe the fluid and particles being removed from the upper part of the 

conductor pipe. 

According to a third aspect of the present invention, a dowithole assembly for use 

in the present invention comprises, attached at the lower end of a drill string, (1) means for 

5 supporting a conductor pipe on the drill string, (ii) a reciprocable impact driving means, 

(iii) means for reciprocating the reciprocable impact driving means using fluid pumped 

through the drill string, (iv) an anvil capable of transferring the percussive force of the 

reciprocable impact driving means to the conductor pipe and (v) means for jetting fluid. 

The present invention will be described, by way of example, with respect to the 

10 accompanying drawing which is a schematic sectional representation of apparatus 

according to the present invention. 

The Figure shows an open-ended conductor pipe (1) partially driven into the seabed 
� (2). The conductor pipe (1) is supported on a drill string (3) by means of a make-up tool 

(4). The lower edge (14) of the conductor pipe (1) is chamfered to assist penetration of the 

15 conductor pipe (1) into the soil. A reciprocable impact driving means (5) is also supported 

on the drill string (3) within the conductor pipe (1). The reciprocable impact driving 

means (5) comprises a hydraulically actuated hammer element (6) which can be moved 

within a housing (7). 

Fluid is pumped down the drill string (3) by means of mud pumps (not shown) 

20 located on a drilling rig (not shown) to actuate the reciprocable impact driving means (5). 

The fluid lifts the hammer element (6) and then it is allowed to fall under the influence of 

gravity alone or assisted by the pumped fluid. The fluid used may conveniently be drilling 

mud and/or seawater. Suitable mechanisms to actuate and control the reciprocable impact 

driving means will be apparent to a person skilled in the art and may, for example, be 

25 similar to the known hydraulic hammers for bard rock drilling. Optionally, the pumped 

fluids may be used to drive mud motors that can be used to mechanically actuate the 

hammer element (6). 

� The housing (7) of the reciprocable impact driving means (5) is positioned on an 

anvil (8) which in turn rests 
on an internal shoulder (9) within the conductor pipe (1). 

30 When the hammer element (6) of the reciprocable impact driving means (5) falls, it strikes 

the bottom of the housing (7) transferring the percussive force of the reciprocable impact 

driving means (5) to the conductor pipe (1) via the anvil (8) and shoulder (9). The anvil 

70 
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(8) can be separate from or integral with the housing (7). The anvil (8) may be fixed to the 

conductor pipe (1). 

Below the anvil (8) and in fluid communication with the drill string (3) and/or the 

housing (7) of the reciprocable impact driving means (4), is ajtting sub (10). The jetting 

5 sub (10) comprises a tubular element with openings therein which allow pressurised fluid 

to be released into the bottom of the conductor tube (1) in the form of jets. The jets of 

fluid emerging from the openings (11) loosen the soil which has entered the bottom of the 

conductor pipe (1). The drilling cuttings (12) are entrained in the fluid and move upwardly 

through the annulus between the drill string and the conductor pipe (1) and are removed 

10 from the upper part of the conductor pipe (1). The equipment, including the makeup tool 

(4) and anvil (8) has passages which allow the fluid and drill cuttings to pass through. 

� A shock absorber means (13) is included in the drill string above the make-up tool 

(4). Suitable shock absorbing means are known. The shock absorbing means reduces the 

forces transmitted to the drill string from the impact of the impact driving means (5) on the 

15 conductor pipe (1). 

The fluid and associated drilling cuttings may be lifted to the surface and passed 

over a screen to separate the solids from the fluid. The fluid may then be reused. 

Jn an alternative, and preferred embodiment, the fluid may be water or another 

environmentally acceptable fluid and the fluid and associated drill cuttings are simply 

20 allowed to overflow the conductor pipe (1) such that the solids settle around the outside of 

the conductor pipe (1). This arrangement may assist in the consolidation of the soil around 

the conductor pipe (1). 

The bottom of the jetting sub (10) shown in the figure has a conical end 15 which 

assists with the penetration of the jetting sub into the soil. 

25 The impact driving means (5) and the jetting means (10) can be used 

simultaneously or sequentially. It may, for example, be convenient to drive the conductor 

into the soil a short distance using the impact driving means (5), stop the reciprocation of 

the impact driving means (5) and then use the jetting sub (10) to loosen and remove the 

soil that has entered the bottom of the conductor pipe (1) before stopping the jetting and 

30 recommencing the reciprocation of the impact driving means (5). 

The apparatus and method according to the present invention is likely to cause less 

damage to the surrounding soil as the conductor pipe is driven into the seabed. The open-
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ended conductor wall will cut into the seabed and, as the soil is removed from inside the 

conductor pipe, the disturbance to the surrounding soil is reduced as compared with known 

jetting techniques. This should result in the surrounding soil being able to provide 

immediate load bearing capacity, or at least significantly reducing the length of time that 

5 must be allowed to achieve sufficient consolidation of the surrounding soil. 

The present invention can also provide the possibility of achieving greater setting 

depth. Since the soil within the conductor pipe is removed, the resistance to driving will 

only be the soil friction on the outside wall. This external wall friction can be further 

reduced by increasing surface smoothness, e.g. by the use of friction reducing paints or 

10 coatings. Where the conductor pipe comprises separate sections joined together, i.e. the 

conductor is a conductor string, they may conveniently be joined using external upset 

connectors. The use of external upset connectors or indeed external upsets which are not 

connectors on the external wall of the conductor can result in reduced soil friction, which 

can be particularly useful in relatively firm subterranean formations. Specially designed 

15 conductor connectors or other upsets which have a suitable external upset profile, e.g. a 

smooth profile, may also be used to reduce the soil friction around the conductor pipe 

body. 

Modelling has shown that it will be possible to drive the conductor pipe to depths 

of at least 300m based on the conditions found in typical Gulf of Mexico and other oil 

20 produÆing regions. The greater depth can further mitigate the problems associated with 

shallow hazards such as shallow water flow regions, hydrate layers and weak soil layers. 

Furthermore, if an even greater depth is required, e.g. in excess of 300m, and the formation 

conditions allow, the apparatus and method of the present invention can be used in a 

multistage driving process in which a smaller diameter conductor pipe is lowered through 

25 an installed conductor pipe and the second is then driven in to the ground below the first. 

Thus, both a surface casing and an intermediate casing may be installed using the process 

of the present invention by driving a first surface conductor or conductor string into the 

ground and then installing through the first conductor or conductor string a second 

conductor or conductor string. The conductor pipe can comprise two or more lengths of 

30 pipe, each successive length being of a smaller diameter than the preceding pipe so that it 

can be passed through the preceding pipe to the location of installation. The lengths of 

pipe can be of the same or different wall thickness. 

7 2-
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The greater load carrying capacity of the conductor pipe that can be achieved using 

the apparatus and method of the present invention may obviate the need for a conductor 

liner on some deepwater wells. This would provide a significant cost saving. 
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Claims: 

1. Apparatus for driving conductor pipe into the ground comprising in combination: 

(a) a conductor pipe (1) capable of being driven into the ground (2), 

(b) a drill string (3), 

5 (c) means for pumping fluid through the drill string, 

(d) means (4) for supporting the conductor pipe on the drill siting, 

(e) a reciprocable impact driving means (5) supportable by the drill string (3) within 

the conductor pipe (1), 

(f) means for reciprocating the reciprocable impact driving means using fluid pumped 

10 through the drill string (3), 

(g) an anvil (8) capable of transferring the percussive force of the reciprocable impact 

driving means (5) to the conductor pipe and 

(h) means (10) for jetting fluid into the lower portion of the conductor pipe(l). 

2. Apparatus as claimed in claim 1 which further comprises shock absorbing means 

15 (13) for reducing the percussive force transmitted between the conductor pipe (1) and the 

drill string (3). 

3. Apparatus as claimed in either claim 1 or claim 2 in which the conductor pipe (1) 

has an internal shoulder (9) engageable with the anvil (8). 

4. Apparatus as claimed in any one of claims 1 t 3 in which the means (10) for 

20 jetting fluid into the lower portion of the conductor pipe comprises a tubular element in 

fluid communication with either or both of the drill string (3) and the reciprocal impact 

driving means (5); the tubular element having openings (11) through which relatively high 

pressure fluid can pass into the lower portion of the conductor pipe (1). 

5. Apparatus as claimed in any one of claims 1 t 4 in which means are provided for 

25 breaking up the soil disturbed by the means (10) for jetting fluid. 

6. Apparatus as claimed in claim 5 in which the means for breaking up the soil 

comprises at least one rotatable blade which can be driven by fluid pumped through the 

drill string (3). 

7. Apparatus as claimed in any one of claims ito 6 in which the conductor pipe (1) 

30 has external upsets. 

8. Apparatus as claimed in any one of claims Ito 7 in which the conductor pipe 

comprises two or more lengths of pipe, each successive length being of a smaller diameter 
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than the preceding pipe. 

9. Apparatus as claimed in claim 8 in which the conductor pipes are of different wall 

thickness. 

10. A method for driving conductor pipe into the ground comprising: 

5 (a) assembling at the lower end of a drill string (3) (i) means (4) for supporting a 

conductor pipe (1) on the drill string (3), (ii) a reciprocable impact driving means 

(5), (iii) means for reciprocating the reciprocable impact driving means (5) using 

fluid pumped through the drill string (3), (iv) an anvil (8) capable of transferring 

the percussive force of the reciprocable impact driving means (5) to the conductor 

10 pipe (1) and (v) means (10) for jetting fluid, 

(b) positioning the assembly within a conductor pipe(1) such that the assembly and 

conductor pipe (1) are supportable by the drill string and the means (10) for jetting 

fluid is at the lower end of the conductor pipe (1), 

(c) positioning the lower end of the conductor pipe (1) on the ground (2) into which it 

15 is to be driven, 

(d) actuating the reciprocable impact driving means (5) to impact the anvil (8) and 

drive the conductor pipe (1) into the ground (2), 

(e) simultaneously or sequentially jetting fluid into the lower part of the conductor pipe 

(1) such that it flows upwardly carrying with it particles (12) that have been forced 

20 into the conductor pipe (1) the fluid and particles being removed from the upper 

part of the conductor pipe (1). 

11. A method as claimed in claim 10 in which the particles (12) removed from the 

upper part of the conductor pipe (1) overflow the conductor pipe (1) and settle around the 

outside of the conductor pipe (1). 

25 12. A method as claimed in claim 10 or claim 11 in which a first surface conductor 

pipe is driven into the ground and subsequently a second conductor pipe of smaller 

diameter is lowered through the first conductor pipe and the second is then driven into the 

ground below the first conductor pipe. 

13. A downhole assembly for use in the present invention comprising, attached at the 

30 lower end of a drill string (3), (i) means (4) for supporting a conductor pipe on the drill 

string, (ii) a reciprocable impact driving means (5), (iii) means for reciprocating the 

reciprocable impact driving means using fluid pumped through the drill string, (iv) an anvil 
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(8) capable of transferring the percussive force of the reciprocable impact driving means 

(5) to the conductor pipe (1) and (v) means for jetting fluid (10). 

14. A downhole assembly as claimed in claim 13 which further comprises means for 

breaking up the soil disturbed by the means for jetting fluid (10), which comprises at least 

5 one rotatable blade. 
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(indicate type and number of carriers) 

see (c) below) (i) 0 copy submitted for the purposes of international search under 
Rule I 3ter only (and not as part of the international application): 

Total number of sheets : 19 (ii) U (only where check-box (b)(i) or (c)(i) is marked in left column) 
additional copies inclu ing, w ere applicable, the copy for the 

(b) El only In electronic form 
 

(Section 801(a)(i)) 
purposes of international search under Rule I 3ter 

(i) 0 sequence listing (iii) 0 together with relevant statement as to the identity of the copy or 

(ii) 0 tables related thereto 
copies with the sequence listing mentioned in left column 

10, 0 tables in electronic form related to sequence listing 
(c) El also in electronic form 

 

(Section 801(a)(ii)) 
(indicate type and number of carriers 

(i) 0 sequence listing (i) IJ copy submitted for the purposes of international search under 
Section 802(b-quater) only (and not as part of the international 

(ii) 0 tables related thereto application) 
Type and number of carriers (diskette, (ii) 0 (onlyitional 

where check-box (bXii) or (c)(fi) is marked in le)? column) 
CD-ROM, CD-R or other) on which are add copies inclu ing, where applicable, the copy for the 
contained the purposes of international search under Section 802(b-quater) 

U sequence listing’................. (iii) U together with relevant statement as to the identity of the copy or 

0 tables related copies with the tables mentioned in left column 

(additional copies to be indicated under 11.51 other (specify): ,F0ri1 /7Z,........,,,.,,,,,,........... 
items 9(u) and/or 10(11), in right column) 

Figure of the drawings which Language of filing of the 
1 should accompany the abstract: international application: English 

Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 
Nest to each signature, indicate the name ofthe person signing and the capacity in which the person signs (ifsuch capacity is not obviousfrom reading the request) 

fLEX?.ORATION OPERATING COMPANY LIMITED HYMERS, R Id Robson Authorised 

ror receiving usnce use only 

I. Date of actual receipt of the purported 2. Drawings: 
international application: 

received: 

3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 

[J 

not received: 
4. 

Date of timely receipt of the required 
under PCT Article 11(2): corrections 

5. 

International Searching Authority 6, Ll Transmittal of search copy delayed 
(if two or more are competent): 

ISA I I 

until search fee is paid 

For International Bureau use only 

Date of receipt of the record copy, 
by the International Bureau: 
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From the INTERNATIONAL SEARCHING AUTHORITY 

ITo: 

BP INTERNATIONAL LIMITED 

Patents & Agreements 
Attn. Hymers, Ronald Robson 
Chertsey Road, Sunbury-on-Thame 3 
Middlesex, TWiG 7LN 
UNITED KINGDOM 

Applicant’s or agent’s file reference 

BPX 10259 

PCT 
7JOT1FICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 441) 

Date of mailing 
(day/month/year) 

13/07/2006 

FOR FURTHER ACTION See paragraphs I and 4 below 

I international application No. International filing date I 
(day/month/year) 

09/05/2006 I I Applicant 

BP EXPLORATION OPERATING COMPANY LIMITED 

1. j] The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
International Search Report 

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70 

For more detailed instructions, see the notes on the accompanying sheet. 

2. The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. [] With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant Is notified that: 

[I] the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant’s request to forward the texts of both the protest and the decision thereon to the designated Offices. 

[] no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bls.1 and 90bis.3, respectively, 
before the completion of the technical preparations for international publication. 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (In some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 
months. 

See the Annex to Form PCT/1B1301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant’s 
Guide, Volume II, National Chapters and the WIPO Internet Site, 

Name and mailing address of the International Searching Authority Authorized officer 

JEuropean Patent Office, P.B. 5818 Patentlaan 2 
,\NL-2280HVRijswijk Nathalie De Greef 
/ I Tel. (+31-70) 340-2040, Tx, 31 651 epo nI, 

Fax: (+31-70) 340-3016 

Form PCT/1SN220 (October 2005) (See notes on accompanying sheet) 
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NOTES TO FORM PCT/1SA1220 

These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant’s Guide, a publication of WIPO. 

In these Notes, "Article, "Rule", and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the International search report and the written opinion of the International 
Searching Authority, one opportunity to amend the claims of the international application. It should however be emphasized 
that, since all parts of the international application (claims,descrlption and drawings) may be amended during the 
international preliminary examination procedure, there is usually no need to file amendments of the claims under Article 19 
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another 
reason for amending the claims before International publication. Furthermore, it should be emphasized that provisional 
protection is available in some States only (see PCT Applicant’s Guide, Volume I/A, Annexes B1 and B2). 

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where 
the International Searching Authority has declared, under Article 17(2), that no international search report would be 
established (see PCT Applicant’s Guide, Volume I/A. paragraph 296). 

What parts of the international application may be amended? 

Under Article 19, only the claims may be amended. 

During the International phase, the claims may also be amended (or further amended) under Article 34 before the 
International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry Into the national phase, all parts of the international application may be amended under Article 29 or, 
where applicable, Article 41. 

When? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date, 
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having 
been received on time If they are received by the International Bureau after the expiration of the applicable time 
limit but before the completion of the technical preparations for International publication (Rule 46.1). 

Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 

How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one 
or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered In Arabic numerals. Where a claim Is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be 
renumbered consecutively (Section 205(b)). 

The amendments must be made in the language in which the international application is to be published. 

What documents must/may accompany the amendments? 

Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 19(1)" (see below, under "Statement under Article 19(1)1). 

The letter must be in English or French, at the choice of the applicant. However, if the language of the 
international application Is English, the letter must be in English; If the language of the international application 
is French, the letter must be In French. 

Notes to Form PCT/ISN220 (first sheet) (October 2005) 
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INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/1SN220 

B PX 10259 ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT/GB2 006 / 001692 09/05/2006 25/05/2005 

Applicant 

BP EXPLORATION OPERATING COMPANY LIMITED 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy Is being transmitted to the International Bureau. 

This international search report consists of a total of 4 sheets. 

[] It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of: 

0 the international application in the language in which it was filed 

Da translation of the international application into  , which is the language 
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)) 

0 

b. F1 With regard to any nucleotide and/or amino acid sequence disclosed in the International application, see Box No. I. 

2. [J Certain claims were found unsearchable (See Box No. II) 

3. jJ Unity of Invention is lacking (see Box No Ill) 

4. With regard to the title, 
1-71 
[] the text is approved as submitted by the applicant 

[] the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

the text is approved as submitted by the applicant 

II] the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. 1 

[] as suggested by the applicant 

[I] as selected by this Authority, because the applicant failed to suggest a figure 

[II] as selected by this Authority, because this figure better characterizes the invention 

b. El none of the figures is to be published with the abstract 

Form PCT/ISN2I0 (first sheet) (April 2005) 



INTERNATIONAL SEARCH REPORT 

Ep"C’ 
international application No 

A. CLASSIFICATION OF SUBJECT MATTER 

INV. E21B7/20 E21B43/10 E21B21/12 E21B7/18 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

I E21B [021) 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal 

C. DOCUMENTS CONSIDERED TO BE RELEVANT  

Category’ Citation of document, with Indication, where appropriate, of the relevant passages Relevant to claim No. 

X WO 2004/051004 A (BJ SERVICES COMPANY; 1,10,13 

BELL, DOUGLAS, B; MUELLER, DAN, 1; 
GRAY-STEPHENS,) 17 June 2004 (2004-06-17) 

Y page 3, line 6 - line 18; figures 1,2,11 2-6,8,9, 
11, 12, 14 

page 5, line 10 - line 18 
page 5, line 32 - page 6, line 9 

Y US 4 702 325 A (HIPP FT AL) 2,5,6, 

27 October 1987 (1987-10-27) 11,14 

column 2, line 21 - line 55; figures 6,7 

Y GB 2 358 036 A (BILLY JAMES * ROBERTS; 3 

WILLIAM HAROLD * STRONG; * SMITH 
INTERNATIONAL,) 11 July 2001 (2001-07-11) 
page 13, line 18 - page 14, line 28; 
figures 12,13 

�I--

[] Further documents are listed in the continuation of Box C. [] 
See patent family annex. 

* Special categories of cited documents: 
T later document published after the international filing date 

or priority date and not In conflict with the application but 
A document defining the general state of the art Which is not cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 
E earlier document but published on or after the International 

�x� document of particular relevance; the claimed invention 
Tiling date cannot be considered novel or cannot be considered to 

L document which may threw doubts on priority claim(s) or Involve an inventive step when the document is taken alone 
which is cited to establish the publication date of another Y document of particular relevance: the claimed invention 
citation or other special reason (as specified) cannot be considered to involve an Inventive step When the 

0 document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means merits, such combination being obvious to a person skilled 

�P document published prior to the International filing date but in the art. 
later than the priority date claimed ’A’ document member of the same patent family 

Date of the actual completion of the international search I Date of mailing of the international search report 

5 July 2006 

Name and mailing address of the ISN 
European Patent Office, P.B. 5818 Patenllaan 2 
NL - 2280 HV Rijswijk 

. Tel. (+31-70) 340-2040, Tx. 31 651 epo nI, 
-’ Fax: (+31-70) 340-3016 

13/07/2006 

Authorized officer 

Dantinne, P 

Fon’n PCT/lSA/210 (second chest) (April 200) 

page 1 of 2 



Form PCt/$AJ210 (continuation of secondsheet) (Apcil 2005) 
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INTERNATIONAL SEARCH REPORT 
International application No 

Information on patent family members 
FcT/G B2006/00 1692 

Patent document Publication Patent family Publication 
cited In search report date member(s) date 

WO 2004051004 A 17-06-2004 AU 2003295996 Al 23-06-2004 
EP 1567724 A2 31-08-2005 

-----------------------------------------------------------------------us 

4702325 A 27-10-1987 AU 4815285 A 10-04-1986 
BR 8504890 A 22-07-1986 
CA 1240310 Al 09-08-1988 
CN 85108013 A 10-05-1986 
DK 230685 A 05-04-1986 
GB 2165283 A 09-04-1986 
IT 1182895 B 05-10-1987 
NL 8501190 A 01-05-1986 
NO 851464 A 07-04-1986 
SE 8501718 A 05-04-1986 

-----------------------------------------------------------------------

GB 2358036 A 11-07-2001 NONE 
----------------------------------------------------------------------

US 3376922 A 09-04-1968 GB 1162430 A 27-08-1969 
-----------------------------------------------------------------------

WO 2004001180 A 31-12-2003 AU 2003260605 Al 06-01-2004 
BR 0311923 A 29-03-2005 
[P 1525371 Al 27-04-2005 
FR 2841293 Al 26-12-2003 

- - 

US 2005152749 Al 14-07-2005 

DE 4217293 Al 26-11-1992 NONE 

fl 

Form PCT/ISAI2I0 (patent family annex) (April 2005) 



PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCTIISAi220 

Applicant’s or agent’s file reference 

see form PCT,1SA220 

POT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 
(day1tnonth4’ear) see form PCT1SAI21 0 (second sheet) 

FOR FURTHER ACTION 
See paragraph 2 below 

International application No International filing date (dayihonth4’ear) Priority date (dayifncnth’ear) 

PCTR3B2006i001 692 1 09.05.2006 25.05.2005 

International Patent Classification (IPC) or both national classification and IPC 

INV. E21 137120 E21B43/10 E21 B21/12 E21 137/18 

Applicant 
BP EXPLORATION OPERATING COMPANY LIMITED 

1. This opinion contains indications relating to the following items: 

Box No. I Basis of the opinion 

o Box No. II Priority 

0 Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

O Box No, IV Lack of unity of invention 

ED Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

0 Box No. VI Certain documents cited 

o Box No. VII Certain defects in the international application 

O Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCTiISA220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCTASA,20. 

3. For further details, see notes to Form PCTiiSA220. 

Name and mailing address of the ISA: Date of completion of Authorized Officer 
this Opinion 

jEuropean Patent Office - P.B 5818 Patentle aga form 
NL-2280 HV Rijswijk - Pays Bas PCTASAJ21O Dantinne, P 
Tel +31 70340-2O4O Tx: 31 651 eponl 
Fax: .1-31 70 340 - 3016 Telephone No. +31 70340-3396 

Form (PCTASAI237) (Cover Sheet) (April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

’1. 

International application No 
PCT,13132006i001 692 

1. With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed 

0 a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)), 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

o a sequence listing 

0 table(s) related to the sequence listing 

b. format of material: 

o on paper 

0 in electronic form 

c. time of filingifurnishing: 

0 contained in the international application as filed. 

0 filed together with the international application in electronic form. 

U furnished subsequently to this Authority for the purposes of search. 

3. U In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto 
has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

4. Additional comments: 

Form PCTASAJ 237 (April 2005) 7 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCTiGB2006i001 692 

Box No. V Reasoned statement under Rule 43b1s.1(a)(i) with regard to novelty, inventive step or 
Industrial applicability; cttations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 2-9,11,12,14 
No: Claims 1,10,13 

Inventive step (IS) Yes: Claims 
No: Claims 1-14 

Industrial applicability (IA) Yes: Claims 1-14 
No: Claims 

2. Citations and explanations 

see separate sheet 

Form PCTASN 237 (April 2005) 



WRITTEN OPINION OF THE International application No. 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) PCT/GB2006/001 692 

Re Item V. 

1 Reference is made to the following documents: 

Dl: WO 2004/051004 A (BJ SERVICES COMPANY; BELL, DOUGLAS, B; 
MUELLER, DAN, T; GRAY-STEPHENS,) 17 June 2004 

D2: US-A-4 702 325 (HIPP ET AL) 27 October 1987 
D3: GB-A-2 358 036 (BILLY JAMES ROBERTS; WILLIAM HAROLD STRONG; 

SMITH INTERNATIONAL,) 11 July 2001 
D4: US-A-3 376 922 (JR. ERNST LEONHARDT,) 9 April 1968 
D5: WO 2004/001180 A (SAIPEM S.A; ANRES, STEPHANE; HOPPER, HANS, P) 

31 December 2003 

0 2 INDEPENDENT CLAIM 1 

2.1 The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claim 1 is not new in the sense of Article 33(2) PCT. 

Document Dl discloses (the references in parentheses applying to this document; 
see figure 1 and 2): 

Apparatus for driving conductor pipe into the ground comprising in combination: 
(a) a conductor pipe (103) capable of being driven into the ground (215), 
(b) a drill string (112), 
(c) means for pumping fluid through the drill string, 
(d) means (115) for supporting the conductor pipe on the drill string, 

16(e) a reciprocable impact driving means (118) supportable by the drill string (112) 
within the conductor pipe (103), 
(f) means for reciprocating the reciprocable impact driving means using fluid pumped 
through the drill string (112), 
(g) an anvil (109) capable of transferring the percussive force of the reciprocable 
impact driving means (118) to the conductor pipe and 
(h) means (see page 5 line 32-37) for jetting fluid into the lower portion of the 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 



WRITTEN OPINION OF THE International application No. 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) PCT/GB2006/001 692 

conductor pipe(1 03). 

3 DEPENDENT CLAIMS 2-9,11,12,14 

Dependent claims 2-9,11,12,14 do not contain any features which, in combination 
with the features of any claim to which they refer, meet the requirements of the PCT 
in respect of novelty and/or inventive step (Article 33(2) and (3) PCT) for the following 
reasons: 

Claims 2,11: see D2 column 10 line 5 - 14. 
Claim 3: see D3 figure 13. 

0 Claim 4: see D4 figure 2. 
Claims 5,6,14: see D2 figure 7. 
Claim 7: obvious choice to reduce friction. 
Claims 8,9,12: see D5. 

4 Since the subject-matter of each of independent claims 10, 13 corresponds to the 
subject matter of claim 1, the same reasoning as given for claim 1 will apply mutatis 
mutandis. 

Form PCT/1SA1237 (Separate Sheet) (Sheet 2) (EPO-April 2005) 



(12)UK Patent Application (19)GB (11)2 358 036 (13)A 

(43) Date of A Publication 11.072001 

(21) Application No 0100338.3 (51) INT CL7 
E218 19100 

(22) Date of Filing 08.01.2001 
(52) UK CL (Edition S) 

(30) Priority Data ElK I-lEA 
(31) 60174861 (32) 07.01.2000 (33) US EIFFGRF(3R2 

(71) Applicant(s) 
Billy James Roberts 
5107 Forest Haven Drive, Houston, Texas 77066, 
United States of America 

William Harold Strong 
3518 Richland Park Drive, Richmond, Texas 77066, 
United States of America 

(72) Inventor(s) 
Billy James Roberts 
William Harold Strong 

(74) Agent and/or Address for Service 
Barker Brettell 
138 liagloy Road, Edgbaston, BIRMINGHAM, 
816 9PW, United Kingdom 

(56) Documents Cited 
GB2206628A US4191494A 

(58) Field of Search 
UK CL (Edition S) ElF FOR, EIH HEA 
INT CL1 E21B19/00 
Online EPODOC JAPIO WPI 

(54) Abstract Title 
Assembly and installation of a drive pipe to an offshore drilling site 

(57) A process for assembling a drive pipe 5 for use at an offshore drill site comprises assembling the drive 
pipe onshore by fitting pipe sections (10, Fig 1) end to end, floating the drive pipe in a neutrally buoyant 
condition and towing it out to the offshore drill Site, attaching the upper end of the floating drive pipe to a 
drilling vessel 40 at the offshore drill site and sinking the drive pipe until it is in a vertical orientation and its 
weight is fully supported by the drilling vessel and deploying the drive pipe to the ocean floor using a drill 
string (14, Fig 11). The drive pipe may be floated by attaching buoyancy elements 25 to it, or by sealing an 
interior gas filled cavity of the drive pipe. The drive pipe may be sunk by reducing the buoyancy of said 
elements or by breaching the gas filled interior cavity. 
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ASSEMBLY AND FLOATATION METHOD FOR DRILLING DRIVEPIPE 

TECRNICAL FIELD OF THE INVENTION 

The present invention relates generally to deep water 

offshore drilling utilizing floating rigs, and more 

5 particularly, to a method for assembling, transporting and 

installing a drilling assembly, including a drivepipe. 

BACKGROUND OF THE INVENTION 

In deep water drilling operations, shallow water flow 

10 (SWF) hazards have become increasingly troublesome. SWF 

derives its name from the phenomena of a flow, emanating 

from a subsurface and overpressurized zone, back to the 

seafloor. An overpressurized subsurface zone is formed 

naturally when an impermeable seal is formed over sandy 

15 settlements by rapid deposition of silty material. As the 

silty material is deposited over the sealed, sandy aquifer, 

the trapped water in the sandy settlement is unable to 

escape. Over time, the pressure increases in the sandy 

aquifer until the pressure developed is equal to or greater 

20 than the hydrostatic pressure at the depth of water at the 

location of the sandy aquifer A shallow water flow occurs 

when the impermeable seal of silty material is penetrated 

to release the overpressure within the sandy aquifer. In 

some cases, the pressures are high enough to cause powrful 

25 flows of water and sand into the well bore. Waterf lows 
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destabilize the welibore through erosion to col apse and in 

some cases damage the well bore and othes adjacent 

thereto. Shallow waterfiow hazards have been ncountered 

in many areas of the world and continue to be a problem in 

deepwater drilling operations. 

One solution for avoiding shallow waterflo hazards is 

to use a drivepipe. The drivepipe is drive i into the 

formation past the high pressure sandy aquifer. The 

drivepipe becomes the casing for the well bcre through 

which subsequent drilling operations may be conducted. 

Since the divepipe is driven into the formatioii, the soil 

is compressed and compacted in the immediate icinity of 

the drivepipe. Compacted soil seals the drive ipe in the 

formation to prevent shallow water flow 4round the 

drivepipe. 

Drivepipes are usually 30 to 36 inches ir diameter, 

having a wall one inch thick, although in some instances, 

the drivepipe can be 42 inches, or larger, in diameter, 

with a two inch wall thickness. Drivepipes are typically 

350 to 450 feet in length for shallow wate drilling 

operations if driven from the surface. Ir drilling 

operations, it has been found that a drivepie can not 

penetrate beyond a certain amount, usually arouid the 450 

feet length, because at that length, the resistaice caused 

by skin friction becomes greater than the force Df gravity 

and the force applied from the surface by cowentional 

hammer meanS The drivepipe will reach a point f refusal 

and any further force applied to the uppermost ection of 

the drivepie will cause yielding of the pipe maerial and 

any further 1driving efforts must be discontinued. 

In deep water drilling operations, drivepies haying 

lengths of 1000 teet or more are sometimes rquired to 
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mitigate shallow water flow hazards. Therefore, auxiliary 

means for driving drivepipes are necessary to augment the 

gravitational forces acting on the drivepipes to increase 

the depth of penetration of the drivepipes. Presently, 

5 drivepipes of this length are driven into the seafloor only 

by the force of gravity. At greater water depths, the 

application of force to the tops of the drivepipes is 

impractical due to the wasted energy absorption by the 

longer lengths. Although proven that any force applied is 

10 more effective if applied at the bottoms of the drivepipes, 

few methods exist for this application and are limited by 

the long umbilical required to supply electrical or 

. hydraulic forces to the hammers. Some drivepipes are 

equipped with a drilling assembly and/or a drive assembly. 

15 The drill string continues below the running tool and 

extends down the entire length of the interior of the 

drivepipe. The lower end of the drill string assembly 

terminates with a jet sub or downhole motor connected to a 

stabilized drill bit In alternative drivepipes, a drill 

20 bit is located at the mouth or lower opening of the 

drivepipe, and is driven by the motor to function as a 

jetting assembly to drill a hole approximately the size of 

the inner diameter of the drivepipe. 

In an offshore deep water drilling installation, a 

25 drivepipe is typically installed by assembling the 

drivepipe one section at a time as the sections are hung 

from a floating drilling vessel. Drivepipes are assembled 

from various sections of pipe and fitted with the necessary 

driving mechanisms on the floating drilling vessel at the 

30 production site. Lengthy drivepipes having complicated 

driving mechanism require a good deal of time to assemble 

on the floating drilling vessel. Since the cost of a 

RO6A 
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drilling project is directly connected to the amount of 

time that a floating drilling vessel must be ddicated to 

the particular drilling project, cost reductins may be 

obtained by accelerating the drilling process. The time 

5 required to assemble a drivepipe and fit the dri’repipe with 

the necessary driving mechanisms has been identified as a 

significant portion of the overall project duration 

parameter. Therefore, there is a need for a nethod for 

assembling the drivepipe and fitting the drivepiie with the 

10 necessary driving mechanisms in such a way thai the time 

required for the floating drilling vessel to be at the 

drilling site is reduced. 

15 

20 

25 

30 

SUMMARY OF TE INVENTION 

The present invention is a method and appartus which 

reduces the time required for a floating drilling vessel to 

be at the production site because the vessel is not 

required during drivepipe assembly. In particilar, the 

present inveztition is a process for assembling a drivepipe 

in its entirety at a shoreline assembly stjtion and 

transporting the assembled drivepipe to the drilling 

vessel. Once delivered, the drivepipe is made up to a 

running string and lowered to the seabed. This invention 

obviates the requirement that the floating drilling vessel 

be used during the assembly process. 

Accordirg to one aspect of the invention, there is 

provided a mehod for assembling and delivering a 1rivepipe 

to a drill site, the method comprising: assemt1ing the 

drivepipe at a shoreline assembly station; ttaching 

floatation dvices to the driveDipe and floaing the 

drivepipe in the ocean; towing the drivepipe zith tow 

vessels to a drill site; delivering the drivep.pe in a 
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horizontal orientation to a drilling vessel at the drill 

site; attaching a upper end of the drivepipe to the 

drilling vessel and detaching the tow vessels from the 

drivepipe; pivoting the drivepipe about its point of 

5 attachment to the drilling vessel until the drivepipe is 

vertically oriented; deactivating the buoyancy function of 

the floatation devices attached to the drivepipe; removing 

the floatation devices from the drivepipe; equipping the 

drivepipe with a driving mechanism; and lowering the 

10 drivepipe with a running string from the drilling vessel to 

the sea bed. 

According to a further aspect of the invention, there 

is provided a process for assembling a drive pipe for use 

at an offshore drill site, the process comprising: 

15 assembling the drive pipe at a shoreline assembly station; 

floating the drive pipe in the ocean; transporting the 

floating drive pipe from the shoreline assembly station to 

the offshore drill site; suspending the floating drive pipe 

from a drilling vessel at the offshore drill Site; and 

20 deploying the drive pipe to the ocean floor. 

According to still another aspect of the invention, 

there is provided a process for assembling a drive pipe for 

use at an offshore drill site, the process comprising: 

assembling the drive pipe at a shoreline assembly station, 

25 wherein the assembling comprises fitting pipe sections end 

to end; floating the drive pipe in the ocean; transporting 

the floating drive pipe from the shoreline assembly station 

to the offshore drill site, wherein the transporting 

comprises towing the drive pipe through the ocean, wherein 

30 the drive pipe is submerged in the ocean in an 

approximately neutrally buoyant condition during the 

towing; suspending the floating drive pipe from a drilling 
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vessel at the of  drill site, wherein the suspending 

comprises Coupling an upper end of the drive ipe to the 

drilling vessel and sinking the drive pipe in the ocean, 

whereby a substantial portion of the weight o the drive 

pipe is supported by the drilling vessel; deloyirig the 

drive pipe to the ocean floor, wherein the deploying 

comprises attaching the upper end of the drive pipe to a 

drill string and lowering the drive pipe to theqcean floor 

with the drill string. 

According to another aspect of the inventior, there is 

provided a process for reducing the amount of tire required 

for a drill vessel to assemble and deploy a dri,e pipe at 

an offshore drill site, the process comprising: 1e1ivering 

an assembled drive pipe to the drill vessel at th offshore 

drill site; suspending the drive pipe from th drilling 

vessel; and deploying the drive pipe to the oceak floor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The preŁent invention is better understood 1y reading 

20 the following description of non-limitative en.bodiments 

with reference to the attached drawings wherein ike parts 

in each of the several figures are identified b the same 

reference characters, and which are briefly des 

follows. 

25 Fig. 1 is a perspective view of a drivepipe 

assembled at Ia shoreline assembly station. 

Fig. 2 .is a perspective view of an assembled 

being equippbd with floatation devices at a 

assembly station. 

30 F’ig.. 3 is a perspective view of a drivep 

towed from the shoreline assembly station to an 

drilling siteL 

riJed as 

tnd being 

irivepipe 

horel me 

pe being 

offshore 

flKI1YYIfl fR 235803M 



7 

Fig. 4 is a perspective view of a drivepipe being 

delivered to an offshore semi -submersible platform. 

Fig. 5 is a perspective view of a drivepipe being 

positioned with its upper end immediately beneath an 

5 offshore semi -submersible platform wherein the upper end of 

the drivepipe is being secured to the platform. 

Fig. 6 is a perspective view of a drivepipe with its 

upper end attached to a semi -submersible platform and the 

remainder of the drivepipe being sunk into the ocean as the 

10 drivepipe pivots about its point of attachment to the 

platform. 

Fig. 7 is a perspective view of a drivepipe with its 

upper end attached to a semi -submersible platform and the 

entire drivepipe suspended vertically beneath the platform. 

15 Fig. 8 is a perspective view of a drivepipe suspended 

beneath a platform with deactivated floatation devices 

still attached. 

Fig. 9 is a perspective view of a drivepipe suspended 

beneath a floatation platform with floatation devices 

20 removed. 

Fig. 10 is a perspective view of a drivepipe suspended 

beneath a floatation platform with a driving mechanism 

installed in the drivepipe for driving the drivepipe into 

the sea bed. 

25 Fig. 11 is a perspective view of a drivepipe suspended 

. from a platform by a running string made up to the 

drivepipe. 

Figure 12 is a side view of a drivepipe with a driving 

mechanism installed therein shown in before and after 

30 impact positions. The driving mechanism is configured to 

communicate momentum from the impact of the driving 

mechanism to the leading end of the drivepipe. 
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Figure 13 is a side view of a drivepipe with a driving 
mechanism installed therein shown in before and after 

impact positions. The driving mechanism is co figured to 

communicate momentum from the impact to the dri’sepipe at a 

point of the drivepipe about 40 -. 60 feet from the bottom 

of the drivepipe. The driving mechanism .s further 

configured with a drill motor and bit or other dvice below 

the impact device. 

It is to be noted, however, that the append c1 drawings 

illustrate only typical embodiments of this invntion and 

are therefore not to be considered limiting of its scope, 

as the invention may admit to other equally effective 

embodiments. 

DETAILED DECRIPTION OF THE INVENTION 

One aspect of the invention is to ass mble the 

drivepipe in its entirety at a shoreline assemb1r station 

Such assembly may be done either parallel or perendicular 

to the shoreline. Once assembled, the drivepipe is fitted 

with floatation devices and set afloat in the ocen. Boats 

then tow tho drivepipe to the drilling site whre it is 

attached at its upper end to the drilling ves el. The 

floatation devices then allow the drivepipe to ink into 

the ocean until it becomes vertically oriented bneath the 

floating dri]1ling vessel. Once the drivepipe is ertically 

oriented, tIe floatation devices are removed from the 

drivepipe. The drivepipe is then made up to running 

string that is used to lower the drivepipe to he ocean 

floor from t1e floating drilling vessel. 

Referrirg to Fig. 1, a perspective view of a rivepipe 

assembly station at a shoreline is shown adj cent the 

ocean. The drivepipe 5 is assembled by attacting pipe 
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sections 10 end to end. The individual pipe sections 10 

may be welded or pipe made-up with threaded connections at 

a make-up station 15 as is known in the art. A drive shoe 

ii is attached to the leading end of the drivepipe 5 and a 

S hinge coupling 12 is attached to the upper end of the 

drivepipe 5. Of course, heavy machinery and support 

devices are used to move and position the drivepipe 5 and 

pipe sections 10 as is known in the art during the assembly 

process. 

10 As shown in Fig. 2, the assembled drivepipe 5 is 

fitted with floatation devices 25. In particular, 

floatation devices 25 are attached which are able to 

control the descent of the drivepipe in the ocean 9. 

Suitable buoyancy systems for the tloatation devices 25 are 

15 disclosed in U.S. Patent Numbers 4,121,529; 4,191,494; 

4,117,693; 4,048,686; and 4,040,264, all incorporated 

herein by reference. The floatation devices 25 are 

attached to the drivepipe S in sufficient number and at 

particular locations along the length of the drivepipe 5 so 

20 that extreme bending moments are not induced in the 

drivepipe 5 due to the force of gravity acting against the 

buoyant force of the floatation devices 25. Depending on 

the floatation devices 25 used with the system, the 

drivepipe 5 may be sealed with a watertight seal to create 

25 a gas filled chamber in its interior. In this embodiment, 

the gas filled chamber of the drivepipe 5 buoys the 
’ 

drivepipe S in the ocean 9 in addition to the buoyant 

forces imposed by the floatation devices 25. With the 

floatation devices 25 in place, the drivepipe S is floated 

30 into the ocean 9 adjacent the shoreline 8. Further, the 

floatation devices 25 are adjusted to impart a buoyant 

force to the drivepipe S until the drivepipe 5 is 
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approximately neutrally buoyant and horizonta11  oriented 

in the water. 

Referring to Fig. 3, a perspective vi  of the 

drivepipe 5 being transported from the shore1iri assembly 

station to the production site is shown. The 4ivepipe 5 

is shown at 
a 

neutrally buoyant position below t  surface 

of the ocean 9. While the drivepipe may be towed on the 

surface of the ocean 9, in the embodiment of the invention 

shown, the dxivepipe S is suspended at a neutral  buoyant 

position at a sufficient depth below the surfae of the 

water to avoid wave action at the surface. It is 

preferable to tow the drivepipe 5 at a position below the 

wave action of the ocean so that the waves do n   induce 

bending moments in the drivepipe 5 during transpHrtation 
At this depth, the drivepipe 5 is towed by any humber of 

tow vessels 22 from the shoreline assembly stat.on to an 

offshore drilling site. The tow vessels 22 are attached to 

the drivepipe 5 by towlines as is known in the a  

Referrin5 to Fig. 4, the assembled drivepipe 5 is 

delivered to the offshore drilling site. A drilliig vessel 

40 is properly positioned relative to the drilling site. 

In the embodiment shown in Fig. 4, the drilling ’ressel 40 

is a semi -submersible platform. While a semi-s4mersible 

platform is shown, a driliship or any floating drilling 

vessel may be used with the present invention. The tow 

vessels 22 brng the upper end of the drivepipe 5 having 

the hinge co.apling 12 into close proximity ith the 

drilling vessl 40. 

As showr in Fig- 5, a perspective view of the 

drivepipe 5 bing delivered to a drilling vess1 40 is 

shown. The upper end of the drill pipe 5 having the hinge 

coupling 12 isl positioned beneath the drilling vesel 40 by 

I 
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the tow vessels 22. The floatation devices 25 then buoy 

the drivepipe 5 to the surface of the ocean 9 so that the 

hinge coupling 12 is accessible to the drilling vessel 40. 

Once properly positioned, the hinge coupling 12 of the 

S drivepipe5 is attached to the drilling vessel 40. Upon 

attachment of the hinge coupling 12 to the drilling vessel 

40, the tow vessels 22 release the drivepipe 5. Attachment 

to the drivepipe may be made using wire rope, a clevis, the 

tubular drilling string from the drilling vessel, or any 

10 device known to those of skill. 

Referring to Fig. 6, a perspective view of the 

drivepipe 5 and the drilling vessel 40 is shown. At this 

stage of the process, the tow vessels 22 are removed from 

S the drilling site and the drivepipe S is freely floating 

15 with the hinge coupling 12 attached to the drilling vessel 

40. The floatation devices 25, which are attached to the 

drivepipe 5, are then made to sink in the ocean 9. The 

floatation devices 25 farthest from the hinge coupling 12 

are made to descend faster than floatation devices 25 

20 closer to the hinge coupling 12. Throughout this process, 

the upper end of the drivepipe S remains attached or 

secured to the drilling vessel 40 by the hinge coupling 12. 

As the floatation devices 25 allow the drivepipe 5 to 

sink, the drivepipe 5 swings or rotates about its point of 

25 attachment to the floating drilling vessel 40 until the 

drivepipe is vertically oriented beneath the drilling 

vessel 40. Throughout the sinking process, the floatation 

devices 25 are regulated to maintain sufficient buoyant 

force on the drivepipe 5 to prevent bending moments from 

30 being generated in the drivepipe 5. This requires that 

each floatation device 25 be made to descend at a different 

rate depending on its point of attachment to the drivepipe 
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S. The floatation devices 25 provide a sufficiet buoyant 

force so that the drivepipe 5 remains appoximate1y 

neutrally buoyant as the drivepipe 5 is rotat?d from a 

horizontal orientation to a vertical orientation4 

In embodiments of the invention where the drivepipe 5 

is sealed with a water tight seal to create a gs filled 

chamber in its interior, it is preferable to maiitain the 

integrity of the interior chamber until the driiepipe is 

vertically oriented. The allows the drivepipe 5 o remain 

neutrally buoyant as the drivepipe 5 is vrtically 

oriented. 

As shown in Figure 7, the drivepipe S is vrtically 

oriented under the drilling vessel 40. At this osition, 

the floatation devices 25 continue to exert a buoy   force 

on the drivepipe 5 so that the weight of the driv pipe has 

not yet been transferred to the drilling vesel 40. 

However, the hinge coupling 12 remains attachec. to the 

drilling vessel 40. 

As shown ,in Figure 8, the weight of the drive ipe 5 is 

transferred fZom the floatation devices 25 to the drilling 

vessel 40 by deactivating the buoyancy functior of the 

floatation devices 25. In embodiments of the invention 

where the dri’rep–pe 5 is sealed with a water tight seal to 

create a gas tilled chamber in its interior, the uoyancy 

function of the interior chamber is breached by flooding 

the inside ofthe drivepipe S with sea water. Of course, 

as weight is ltransferred to the drilling vessel 40, the 

drilling vessl 40 is pulled deeper into the ocear 9. 

Referring to Figure 9, a perspective view of the 

drilling vessE1 40 and drivepipe 5 is shown, wheein the 

floatation devices 25 are removed from the drive ripe 5. 

The floatatiofl devices 25 are removed from the d’ivepipe 

.rvY’Ifl- (P I 
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according to processes known to persons of skill in this 

art. 

Referring to Figure 10, a perspective view of the 

drilling vessel and drivepipe is shown, wherein the 

5 drivepipe has a driving mechanism installed therein. With 

the drivepipe S fully supported by the drilling vessel 40, 

a driving mechanism 20 is installed in the drivepipe 5 for 

driving the drivepipe S into subterranean layers. Many 

different driving mechanisms 20 are possible depending on 

10 the particular drivepipe and drilling conditions 

anticipated. 

In a first driving mechanism configuration, the 

driving mechanism 20 is a hydraulic hammer attached to the 

drivepipe between the driving shoe 11 and the hinge 

15 coupling 12. Conventional hydraulic hammers require an 

umbilical cord that extends from the hammer to the drilling 

vessel at the ocean surface. 

In a second configuration, the driving mechanism 20 is 

a drop weight system installed inside the drivepipe 5. For 

20 example, a drop weight system is shown in Figure 12.. Drop 

weight systems have lift pistons that lift a set of weights 

off an impact surface and allow the set of weights to fall 

again to the impact surface. The momentum generated by the 

weights is transferred to the drivepipe through the impact 

25 surface. alternative embodiments of this second 

. configuration are possible where the drop weight system is 

positioned within the drivepipe either at the leading end 

near the driving shoe or at a position closer to the middle 

of the drivepipe. In the embodiment shown in Figure 12, 

30 the momentum of the impact is transferred to the leading 

end of the drivepipe. 
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In a third configuration, a drop weight system is 

equipped with a drill that operates within an op   face of 

the drive shoe 11. An example of this type of system is 

shown in Figure 13. In this configuration, the dop weight 

system is attached within the drivepipe 5 at midpoint 

location and the drill extends below the drp weight 

system. A mud motor below the drop weight system drives 

the drill bit. 

Alternative driving mechanism configuration are also 

10 possible. Regardless of the configuration of th driving 

mechanism 20, to be used in the drivepipe 5, th driving 

mechanism 20 is installed in or attached to the 1r-ivepipe 

5 while the drivepipe 5 is suspended from the drilling 

vessel 40. In this position, the driving mec1anism 20 

15 (shown in Figures 10, 12 and 13) for driving the dirivepipe 

5 into the seabed is made ready and tested. 

Referring to Figure 11, a perspective vie+ of the 

drivepipe 5 suspended by a running string 14 is shown. 

After the driepipe 5 is equipped with a driving mechanism, 

20 the drivepipe 5 is then lowered from the drilling iesse1 40 

to the sea bed. In the embodiment shown, a runnirg string 

14 is made up to the upper end of the drivepie 5 for 

suspending th drivepipe S from the drilling vesel 40. 

The hinge coupling 12 is removed from the drivepie 5 and 

25 the running string 14 is made-up directly to the divepipe 

5. Additional sections of the running string 14 re made 

up as the driepipe 5 is lowered from the drillin! vessel 

40 to the sea floor. 

While the particular embodiments for ril1ing 

30 drivepipe assenb1y and floatation methods as herein shown 

and disclosed in detail are fully capable of obtairing the 

objects and acvantages hereinbefore stated, it i to be 

pkinrYIn- .p 2RO3A I 
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understood that they are merely illustrative of the 

preferred embodiments of the invention and that no 

limitations are intended by the details of construction or 

design herein shown other than as described in appended 

S claims. 
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CLAIMS 

1. A process for assembling a drive pipe for use at 

an offshore drill site, said process comprising: 

assembling the drive pipe at a shoreline assembly 

station; 

floating the drive pipe in the ocean; 

transporting the floating drive pi e from the 

shoreline assembly station to the offshore d ill site; 

10 suspending the floating drive pipe fr m a drilling 

vessel at the offshore drill site; 

deploying the drive pipe to the ocean f oor. 

2. The process for assembling a d ive pipe as 

15 claimed in claim 1, wherein said assembi ng comprises 

fitting pipe sections end to end. 

3. The process for assembling a dive pipe as 

claimed in claim 1, wherein said floating comprises 

20 attaching at least one floatation device to he drive pipe 

and adjusting the buoyancy of the at least o e floatation 

device until the drive pipe is approximat ly neutrally 

buoyant. 

25 4. The process for assembling a d ive pipe as 

claimed in claim 1, wherein said floating corn rises sealing 

an interior davity of said drive pipe, whereby a gas filled 

chamber is cbeated within said drive pipe whch buoys the 

drive pipe. 

30 

5. The process for assembling a dlye pipe as 

claimed in claim 1, wherein said transport ng comprises 

BNSDcXIO <GB2358038A_1 
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towing the drive pipe through the ocean, wherein the drive 

pipe is submerged in the ocean in an approximately 

neutrally buoyant condition during said towing. 

5 6. The process for assembling a drive pipe as 

claimed in claim 1, wherein said suspending comprises 

coupling an upper end of the drive pipe to the drilling 

vessel and sinking the drive pipe in the ocean, whereby a 

substantial portion of the weight of the drive pipe is 

10 supported by the drilling vessel. 

7. The process for assembling a drive pipe as 

claimed in claim 6, wherein said sinking comprises 

deactivating a buoyancy function of at least one floatation 

15 device attached to the drive pipe. 

8. The process for assembling a drive pipe as 

claimed in claim 6, wherein said sinking comprises 

breaching an interior cavity of said drive pipe, wherein 

20 the interior cavity is initially a gas filled chamber, and 

whereby ocean water is allowed to enter the interior 

cavity. 

9. The process for assembling a drive pipe as 

25 claimed in claim 1, wherein said deploying comprises 

attaching the upper end of the drive pipe to a drill string 

and lowering the drive pipe to the ocean floor with the 

drill string. 

30 10. The process for assembling a drive pipe as 

claimed in claim 1, further comprising assembling a drive 

mechanism to the drive pipe. 
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11. A process for assembling a drive pipe for use at 

an offshore drill site, said process comprising: 

assembling the drive pipe at a shoreline assembly 

station, wherein said assembling comprises fitting pipe 

sections end to end; 

floating the drive pipe in the ocean; 

transporting the floating drive pi e from the 

shoreline assembly station to the offshore drill site, 

wherein said transporting comprises towing the drive pipe 

through the ocean, wherein the drive pipe is submerged in 

the ocean in an approximately neutrally buoyant condition 

during said towing; 

suspending the floating drive pipe from a drilling 

vessel at the offshore drill site, wherein said suspending 

comprises coupling an upper end of the drive pipe to the 

drilling vessel and sinking the drive pipe in the ocean, 

whereby a substantial portion of the weight of the drive 

pipe is supported by the drilling vessel; 

deploying the drive pipe to the ocean floor, wherein 

said deploying comprises attaching the upper end of the 

drive pipe to a drill string and lowering the drive pipe to 

the ocean floor with the drill string. 

12. The process for assembling a drive pipe a 

claimed ini claim 11, wherein said floating comprises 

attaching at least one floatation device to the drive pipe 

and adjustiig the buoyancy of the at least cne floatation 

device until the drive pipe is approximately neutrally 

buoyant, and wherein said sinking comprises deactivating 

buoyancy function of the at least one floa ation devic 

attached to the drive pipe. 
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13. The process for assembling a drive pipe as 

claimed in claim 11, wherein said floating comprises 

sealing an interior cavity of said drive pipe, whereby a 

5 gas filled chamber is created within said drive pipe which 

buoys the drive pipe, and wherein said sinking comprises 

breaching an interior cavity of said drive pipe, wherein 

the interior cavity is initially a gas filled chamber, and 

whereby ocean water is allowed to enter the interior 

10 cavity. 

14. The process for assembling a drive pipe as 

claimed in claim 11, further comprising assembling a drive 

mechanism to the drive pipe. 

15 

15. A process for reducing the amount of time 

required for a drill vessel to assemble and deploy a drive 

pipe at an offshore drill site, said process comprising: 

delivering an assembled drive pipe to the drill vessel 

20 at the offshore drill site; 

and 

suspending the drive pipe from the drilling vessel; 

deploying the drive pipe to the ocean floor -0

25 16. The process as claimed in claim 15, wherein said 

suspending comprises coupling an upper end of the drive 

pipe to the drilling vessel and sinking the drive pipe in 

the ocean, whereby a substantial portion of the weight of 

the drive pipe is supported by the drilling vessel. 

30 

17. The process as claimed in claim 15, wherein said 

deploying comprises attaching the upper end of the drive 
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pipe to a drill string and lowering the drive pipe to the 

ocean floor with the drill string. 

18. Tho process as claimed in claim 15, further 

5 comprising assembling a drive mechanism to ti4e drive pipe. 

19. The process for assembling a dive pipe as 

claimed in any preceding claim, wherein said assembling 

comprises fitting pipe sections end to end. 

10 

20. Th6 process for assembling a drive pipe as 

claimed in any preceding claim, wherein Said floating 

comprises attaching at least one floatation device to the 

drive pipe and adjusting the buoyancy of the at least one 

15 floatation device until the drive pipe is approximately 

neutrally buoyant. 

21. The process for assembling a drive pipe as 

claimed in any preceding claim, wherein said floating 

20 comprises seling an interior cavity of said drive pipe, 

whereby a ga filled chamber is created with   said drive 

pipe which bi4ioys the drive pipe. 

22. Th process for assembling a drive pipe as 

25 claimed in aiy preceding claim, wherein said transporting 

comprises to4iing the drive pipe through the ocean, wherein 

the drive pipe is submerged in the ocean in an 

approximately neutrally buoyant condition during said 

towing. 

30 

23. Th process for assembling a 

Zd 
ive pipe as 

claimed in ny preceding claim, wherein  suspending 



01 

2]. 

comprises coupling an upper end of the drive pipe to the 

drilling vessel and sinking the drive pipe in the ocean, 

whereby a substantial portion of the weight of the drive 

pipe is supported by the drilling vessel. 

24. The process for assembling a drive pipe as 

claimed in claim 23, wherein said sinking comprises 

deactivating a buoyancy function of at least one floatation 

device attached to the drive pipe. 

25. The process for assembling a drive pipe as 

. claimed in claim 23, wherein said sinking comprises 

breaching an interior cavity of said drive pipe, wherein 

the interior cavity is initially a gas filled chamber, and 

15 whereby ocean water is allowed to enter the interior 

cavity. 

26. The process for assembling a drive pipe as 

claimed in any preceding claim, wherein said deploying 

20 comprises attaching the upper end of the drive pipe to a 

drill string and lowering the drive pipe to the ocean floor 

with the drill string. 

27. The process for assembling a drive pipe as 

25 claimed in any preceding claim, further comprising 

assembling a drive mechanism to the drive pipe. 

28. The process for assembling a drive pipe as 

claimed in any preceding claim, wherein said floating 

30 comprises attaching at least one floatation device to the 

drive pipe and adjusting the buoyancy of the at least one 

floatation device until the drive pipe is approximately 
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neutrally buoyant, and wherein said sink 

deactivating a buoyancy function of the 

floatation device attached to the drive pipe 

ng comprises 

it least one 

5 29. The process for assembling a d lye pipe as 

claimed in any preceding claim, wherein aid floating 

comprises sealing an interior cavity of sai drive pipe, 

whereby a gas filled chamber is created withn said drive 

pipe which buoys the drive pipe, and wherein said sinking 

10 comprises breaching an interior cavity of sai drive pipe, 

wherein the interior cavity is initially a gas filled 

chamber, and whereby ocean water is allowed to enter the 

interior cavity. 

15 30. The process as claimed in any preceding claim, 

wherein said suspending comprises coupling an upper end of 

the drive pipe to the drilling vessel and sinking the drive 

pipe in the, ocean, whereby a substantial portion of the 

weight of the drive pipe is supported by the drilling 

20 vessel. 

25 

31. The process as claimed in any pre eding claim, 

wherein said deploying comprises attaching the upper end of 

the drive pipe to a drill string and lowering the drive 

pipe to the ocean floor with the drill string. 

32. A 1process for assembling a drive pi e for use in 

an offshore drill site substantially as des ribed herein 

with reference to and as illustrated in the accompanying 

drawings. 
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[57] ABSTRACT 

Apparatus for driving casing, piles, or conductor pipe 
into the ground comprises in combination; an external 
reciprocal impact driving means supported atop the 
conductor pipe, internal rotatable drilling means sup-
ported within the conductor pipe, and means associated 
therewith for introducing air and water under pressure 
for creating a pressure differential to evacuate the dril-
ling debris and cuttings to the surface. The drilling 
means is supported within said conductor pipe at the 
bottom portion thereof near the point of least energy 
absorption and rebound. The driving and drilling opera-
tions may be performed simultaneously or sequentially. 

17 Claims, 8 Drawing Figures 
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APPARATUS AND MErHOD FOR DRIVING 
CASING OR CONDUCTOR PIPE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to apparatus for driving casing, 

piles, or conductor pipe and more particularly to an 
apparatus comprising in combination; an external recip-
rical impact driving means supported atop the conduc- 10 

tor pipe, internal rotatable drilling means supported 
within the conductor pipe, and means associated there-
with for introducing air and water under pressure for 
creating a pressure differential to evacuate the drilling 
debris and cuttings to the surface. The drilling means is 15 
supported within said conductor pipe at the bottom 
portion thereof near the point of least energy absorbtion 
and rebound. The driving and drilling operations may 
be performed simultaneously or sequentially. 

2. Brief Description of the Prior Art 20 

Apparatus for driving casing or conductor pipe are 
known in the art, there are several patents which dis-
close various devices for accomplishing this end most of 
which merely provide for drilling in advance of the 
lower end of the casing. 25 

Wiredal, U.S. Pat. No. 4,408,669 discloses a drilling 
means having a pilot bit, a reamer, and a guide member 
mounted in the bottom end of a casing tube, and which 
transmits impacts to the casing. The guide member has 
a plurality of channels which are segments of a spiral 30 
through which drilling debris is discharged upwardly to 
the casing tube. 

Tschirky, U.S. Pat. No. 4,133,396 discloses a fluid 
motor and drill apparatus supported in the casing, with 
the drill extending below the lower end of the casing to 35 
drill the bore hole in advance of the casing. 

Pulk, et al, U.S. Pat. No. 3,870,114 discloses a ground 
drilling apparatus which is operated from within a cas-
ing which is sunk into the hole drilled by the drill unit. 
The casing is pulled without rotation into the hole by a 40 
drill bit which includes a pilot bit having an axis which 
coincides with the centerline of the drill hole and is 
parallel to and separate from the cendral axis of the drill 
unit which is the line of action of the percussion force. 

Sewell, U.S. Pat. No. 2,330,083 discloses a wireline 45 
retractable drill bit which is locked into drilling position 
within a casing by outwardly extendable dog members. 

Kammerer, U.S. Pats. Nos. 3,097,706 and 3,097,707 
discloses an apparatus for drilling well bores with cas-
ing. The apparatus is lowered through a bore of a string 50 
of drill pipe that will form the ultimate casing for the 
well bore, positively coupled to the lower portion 
thereof, and rotating the casing the accomplish the 
drilling of the bore. 

Kammerer, U.S. Pat. No. 3,196,960 discloses a fluid 55 
expansible rotary drill bit in which greater fluid pres-
sure can be developed in the bit for expanding its cutters 
outwardly, and in which the bit permits a large flow of 
circulating fluid through it for cleaning the bit and 
flushing the cuttings from the well bore. 60 

The following patents of interest issued to Brown 
disclose apparatus for drilling wells using the casing 
itself as the drill string: U.S. Pats. Nos. 3,552,507; 
3,552,507; 3,552,508; 3,552,509; 3,552,510; 3,656,564; 
and 3,747,675 disclose apparatus employing well casing 65 
as the drill string, a drill bit having radially expansible 
cutters insertable and removable through the bore of 
the casing and releasably connected thereto, and a drive 

2 
connection means releasably insertable into the upper 
end of the casing bore including gripping means en-
gageable with the casing bore for transmitting rota-
tional torque to the casing. 

The prior art in general, and none of these patents in 
particular, disclose the present apparatus for driving 
casing, piles, or conductor pipe into the ground which 
comprises in combination, an external reciprical impact 
driving means supported atop the conductor pipe, inter-
nal rotatable drilling means supported within the con-
ductor pipe, and means associated therewith for intro-
ducing air and water under pressure for creating a pres-
sure differential to evacuate the drilling debris and cut-
tings to the surface. The drilling means being supported 
within said conductor pipe at the bottom portion 
thereof near the point of least energy absorbtion and 
rebound. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a method and apparatus for simultaneously or 
sequentially drilling a pilot hole, driving a conductor 
pipe, and extracting drilling debris from the drilled 
bore. 

Another object of this invention is to provide a 
method and apparatus whereby less energy is required 
to drive a conductor pipe into difficult soil formations. 

Another object of this invention is to provide a 
method and apparatus which will greatly reduce the 
cost of driving conductor pipe by reducing the time 
consumed by repeated driving, backing out, and jetting 
operations now required in when encountering ex-
tremely hard driving conditions. 

A further object of this invention is to provide a 
method and apparatus which will greatly reduce the 
cost of driving conductor pipe by allowing the use of 
conductor pipe having a thinner wall thickness than is 
now required to absorb the energy required to drive it. 

Other objects of the invention will become apparent 
from time to time throughout the specification and 
claims as hereinafter related. 

The above noted objects and other objects of the 
invention are accomplished by an apparatus for driving 
casing, piles, or conductor pipe into the ground which 
comprises in combination, an external reciprical impact 
driving means supported atop the conductor pipe, inter-
nal rotatable drilling means supported within the con-
ductor pipe, and means associated therewith for intro-
ducing air and water under pressure for creating a pres-
sure differential to evacuate the drilling debris and cut-
tings to the surface. The drilling means being supported 
within said conductor pipe at the bottom portion 
thereof near the point of least energy absorbtion and 
rebound. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 through 5 are detailed elevational views in 
cross section of portions of a preferred tool for driving 
casing or conductor pipe in accordance with the present 
invention. 

FIG. 6 is a schematic elevational view in cross section 
illustrating one method and a preferred embodiment of 
the apparatus for driving casing or conductor pipe. 

FIG. 7 is a schematic elevational view in cross section 
illustrating another method and an alternate embodi-
ment of the apparatus for driving casing or conductor 
pipe. 
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FIG. 8 is a schematic elevational view in cross section extend inwardly into the cham er 31 a short distance 
illustrating another method and an alternate embodi- and each receives a nipple 46 w ich is secured therein 
ment of the apparatus for driving casing or conductor by set screws 47. The nipple m inbers 46 extend Out-
pipe. cDESCRIPTION OF THE PREFERRED EM- wardly from the collars 45 and are provided with cir-
I3ODIMENT 5 cumferential seals 48 to form a fluid tight seal on the 

Referring now to FIGS. 1 through 5, a preferred inner diameter of the collars 45 ind their extended end 
embodiment of the apparatUs 10 comprises an upper 49 is adapted to receive convent onal hose connections. 
drive assembly 11 (FIGS. I and 2), a latch assembly 12 The collars 45 and nipples 46 pr  ovide an outlet 50 from 
(FIGS. 2 and 3), a drive stung assembly 13 (FIGS. 3 the returns chamber 31 to discha ge drilling debris from 
and 4), and a lower assembly 14 (FIGS. 4 and 5). The 10 within the chamber to a suitablc destination. Only One 
upper drive assembly 11 comprises an elongated hollow outlet 50 is shown, so that other parts of the drawing 
cylindrical housing 15. A conventional reciprocating may be shown and described more clearly. The outlets 
percussion hammer 16, impct block 17, and helmet 50 extend outwardly through, ar d travel longitudinally 
member 18 are supported at the top end of the housing within the slots 21 and 29. 
15. The bottom end of the It using 15 is provided with 15 An elongated hollow cylindrical upper rotation drive 
suitable connecting means 19 for securing the housing tube 51 is concentrically dispos d within the chamber 
15 to the top of a section of conductor pipe 20. Two 31 and extends downwardly th rethrougb. The drive 
opposing elongated longitudinal slots 21 are disposed on tube 51 is rotatably received wi hin the circular open-
the circumference of the upper portion of the housing ings 35 and 36. A rotary poly i cal element 52 is pro-
15 (shown only on one sid). Two opposed hollow 20 vided between the outer diamete of the tube 51 and the 
cylindrical collars 22 secur$l to the circumference of top plate 34 and an opposing ly seal 53 is provided 
the housing 15 intermediate the slots 21 and the con- between the outer diameter oft e tube 51 and the bot-
necting means 19 extend inwardly into the housing 15 a torn plate 33 where the tube 51 asses through. 
short distance and each receives a nipple 23 which is At least one elongated circu ar opening 54 is pro-
secured therein by set screws 24. The nipple members 25 vided on the circumference of tb 

’13 
tube 51 just above the 

23 extend outwardly from the collars 22 and are pro- top surface of the bottom plate to provide communi-
vided with circumferential sals 25 to form a fluid tight cation between the inside of the t Libe 51 and the inside of 
seal on the inner diameter of the collars 22 and their the chamber 31. 
extended end 26 is adapted tol receive conventional hose A generally cylindrical cup shaped lower bearing 
connections. The collars 22 and nipples 23 provide a 30 carrier 55 having a central opening 56 to rotatably re-
fluid inlet 27 into the housing 15 from a suitable source. ceive the downwardly extending portion of the tube 51 

A hollow cylindrical liner ’28 of suitable low friction is bolted to the bottom surface of the bottom plate 33 A 
material such as PVC plastic extends upwardly from roller bearing 57 is provided in t e upper portion of the 
just above the collars 22 to terminate a distance above carrier 55 and a rotary poly s 58 is provided in the 
the slots 21 and is provided with opposing circumferen- 35 bottom portion thereof to prov de a seal between the 
tially disposed slots 29 which match those of the hous- outer diameter of the tube 51 nd the carrier 55. An 
ing 15. The liner 28 is secur*d at its bottom end to the annular oilseal 59 is disposed dir ctly below the bearing 
inner diameter of the housing 15 by an annular retaining 57 to retain the bearing lubrican. 
ring 30 screwed to the inner diameter of the housing 15. A cylindrical drive shaft connector 60 is secured to 
The liner 28 provides a redced friction inner surface 40 the reduced diameter upper enc of the rotation drive 
on the upper section of the lousing 15. tube 61 which extends upwardJ3 a short distance from 

A returns chamber 31 i concentrically disposed the top plate 34. The outer diame ter of the connector 60 
within the housing 15 to travl vertically along the lined is provided with an annular groc ye 62 and to receive a 
portion thereof. The chamber 31 comprises a hollow split ring 63. A cylindrical up r bearing carrier 64 is 
cylindrical drum member 31 having an outer diameter 45 secured at its bottom end to the top surface of the top 
less than the inner diameter Of the liner 28. The drum 32 plate 34. A flat cylindrical lower spacer ring 65 having 
is enclosed by a flat cylindrh*l bottom plate 33 secured a central circular opening which rotatably receives the 
to its bottom end and a flat cylindrical top plate 34 reduced diameter 61 of the drive tube 51 is disposed 
secured to its top end. Centrlly disposed circular open- within the carrier 64 at the lower portion. An oil seal 66 
ings 35 and 36 are provided In the bottom plate 33 and 50 is provided between the tube 51 d the ring 65, and an 
top plate 34 respectively in lcngitudinal axial alignment. 0-ring seal 67 is disposed betwee i the circumference of 
�A lower annular nylon recipical seal 37 having a coop- the spacer ring 65 and the inner fiameter of the earlier 
erative poly seal 38 periphlerally disposed therein is 64. A spherical thrust bearing 4 8 is supported on the 
secured in a circumferential groove 39 on the outer spacer 65 and is in operational co itact with inner diame-
periphery of the bottom pate 33 to provide sliding 55 ter of the carrier 64 and the outer diameter of the con-
contact with the inner surfac@ of the liner 28. The lower nector 60. A spring ring 63 i5 received within the 
seal 37 is retained in the grove 39 by a flat cylindrical groove 62 and is supported on the top of bearing 68. An 
retaining ring 40 secured to I the bottom surface of the annular split ring housing 69 surrounds the split ring 163. 
bottom plate 33 by bolts 41 An upper annular nylon The upper surface of the split ring housing 69 is pro-
recipncal ring 42 having a ooperative 0-ring seal 43 60 vided with a brass thrust bushing 70. 
peripherally disposed thereii is secured in a circumfer- Rotary motion to the upper rotation drive tube 51 is 
ential groove 44 on the outer periphery of the top plate provided by means of a conven ’onal hydraulic motor 
34 to provide sliding contac with the inner surface of 71 through a planetary reduc ’on gear 72 disposed 
the liner 28, and serves as 4 wiper ring and shock ab- therebelow and provided with a ownwardly extending 
sorbing means. 65 drive shaft 73. The connector is provided with a 

Two opposed hollow cyIiidrical collars 45 (only one central opening 74 which is ad ted to receive the ex-
shown) secured to the circiimference of the drum 32 tended end of the shaft 73 an the shaft is secured 
intermediate the top plate 34 and the bottom plate 33 thereto by keys 75. The upper ylindrical portion of a 
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gear box adapter 76 receives and supports the planetary 103 are press fitted into the bottom of the bottom flange 
gear 72 and motor 71. The lower portion of the adapter 94 and extend downwardly a short distance therefrom. 
76 is provided with a flange 77 which is bolted to the The pins 103 are positioned radially outward from the 
top surface of the upper carrier 64. The flange 77 also longitudinal axis to be in axial alignment with the bolt 
retains the aforementioned components within the car- 5 circle of the mating flange 104 of a drive tube 105. A 
Her 64. reduced diameter tubular extension or guide tube 106 is 

An isolated air inlet passageway 78 is provided attached in axial alignment to the bottom surface of the 
through the returns chamber 31 between the top plate bottom flange 94 and extends downwardly therefrom to 
34 and the bottom plate 33. A vertical bore 79 spaced be slidably received within the drive tube 105. Cucum-
radially outward from the central longitudinal axis is 10 ferential annular seals 107 are provided on the guide 
provided in the top plate 34. The bottom plate 33 is tube 106 near its juncture with the bottom flange 94 to 
provided with an annular groove 80 within the central seal on the inner diameter of the drive tube 105. A pair 
opening 35. Annular seals 81 above and below the of opposed tapered openings 108 extend angularly and 
groove 80 provide an air seal between the groove 80 upwardly from the bottom of the guide tube 106 to 
and the tube 51. An air passage bore 82 extends laterally 15 terminate in an elongated narrow slot 109. The openings 
outward from the groove 80 to terminate a distance receive and guide a pin 110 disposed transversely 
from the periphery of the bottom plate 33. A vertical through the drive tube 106 to align the depending pins 
bore 83 in longitudinal axial alignment with the bore 79 103 into the bolt holes 111 and the latch air stinger 100 
in the top plate 34 extends downward from the top into an air conduit 112. 
surface of the bottom plate 33 to communicate with the 20 A cylindrical latch dog member 113 having an inter-
lateral bore 82 and groove 80. A counter bore 84 of the nally threaded upper portion 114 and a slotted expand-
same diameter as the bore 79 in the top plate 34 and in able bottom portion 115 is threadably received on mat-
longitudinal axial alignment therewith extends down- ing external threads 166 of the nipple 88 and retained 
ward a short distance from the top surface of the bottom thereon by a set screw 117. The slotted bottom portion 
plate. One end of a tubular air supply conduit 85 is 25 115 forms a series of expandable fingers or collets 118. 
received within the bore 79 and the opposed end is The internal diameter of the dog member 113 extends 
received within the counter bore 84. The ends of the straight down from the threaded portion 114 a distance 
conduit 85 are provided with seals to provide an iso- below the top of the slots 115 and travels angularly 
lated air passageway through the chamber 31. A con- inward and down to form a tapered surface 119. At the 
ventional hose connection 86 is provided atop the bore 30 inward termination of the tapered surface 119 an annu-
79 to supply air to the conduit 85. lar horizontal top shoulder 120 is defined by a large 

The bottom end of the upper rotation drive tube 51 is diameter which extends downwardly therefrom to ter-
provided with a flange 52 which is connected by bolts minate at a second opposing annular horizontal bottom 
53 to the mating flange 86 of a latch drive tube 87. The shoulder 121. The top surface of the cylindrical bottom 
latch drive tube 87 is of the same internal and external 35 flange 94 is captured below the top shoulder 120 and the 
diameter as the upper rotation drive tube 51 and extends bottom surface of the flange 94 is held by the bottom 
downwardly therefrom to form the central member of shoulder 121. 
the latch assembly 12. A cylindrical latch piston 122 is slidably received on 

The latch assembly 12 comprises a cylindrical latch the outer diameter of the latch drive tube 87 and within 
nipple 88 which is welded onto the outer periphery of 40 the inner diameter of the latch dog 113. An annular 
the latch drive tube 87. A small bore 89 spaced radially reciprocating seal 123 is provided between the Outer 
outward from the longitudinal axis extends vertically diameter of the tube 87 and the inner diameter of the 
upwardly a distance from the bottom surface of the piston 122. Another reciprocating annular seal 124 is 
nipple 88 to communicate with a small horizontal bore provided between the outer diameter of the piston 122 
90 extended to the exterior of the nipple 88 to provide a 45 and the inner diameter of the latch dog 113 above the 
pressure inlet. A zerk fitting 91 is secured into the bore slotted portion 115. A counterbore 125 extends up-
90 for connection to a suitable pressurizing means. The wardly a distance from the bottom of the piston 122 to 
bottom portion of the latch drive tube 87 is provided receive one end of a compression spring 126. The other 
with external threads 92 which engage mating internal end of the spring 126 is biased on the top surface of the 
threads 93 on the internal diameter a cylindrical bottom 50 bottom flange 94 to urge the piston 122 upwardly to a 
flange 94. A set screw 95 secures the bottom flange 94 position just below the bottom of the latch nipple 88. 
to the latch drive tube 87. When pressure is applied through the zerk fitting 91 

The cylindrical bottom flange 94 is provided with an the piston 122 travels down on the tapered surface 119 
air passage bore 96 spaced radially outward from the to expand the collets 118 and release their grip on the 
longitudinal axis and extended upwardly a distance 55 mating flange 104 to add or remove sections of drill 
from the bottom surface of the bottom flange 94 to tube below the latch assembly 12 as length requirements 
communicate with a horizontal bore 97 extended in- change. 
wardly to an annular groove 98 above the internal An internal air passageway 127 is provided between 
threads 93. Seals 99 are provided above and below the the returns chamber 31 and the latch assembly 12 within 
groove 98 to form a rotary seal on the outer diameter of 60 the upper rotation drive tube 51 and the latch drive tube 
the latch drive tube 87. A connecting nipple or latch air 87 and extends downwardly along the inner diameters 
stinger 100 is amiably secured into the bottom portion thereof. An ell fitting 128 is disposed within the upper 
of the bore 96 and extends downwardly a distance rotation drive tube 87 the inlet of which extends 
therefrom. A pressure relief bore 101 spaced radially through the tube 51 and is secured thereto in horizontal 
outward from the longitudinal axis extends down- 65 alignment with the groove 80 of the bottom plate 33. A 
wardly a distance from the top surface of the bottom second opposing ell fitting 129 disposed within the latch 
flange 94 to intersect a horizontal bore 102 to establish drive tube 87 the outlet of which extends through the 
communication with atmosphere. A plurality of pins tube 87 and is secured thereto in horizontal alignment 
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with the groove 98 in the bOttom flange 94. The ell diameter than the upper portion 48 to define an annu-
fittings 128 and 129 are m longitudinal axial alignment. lar shoulder 156 therebetween which supports the hot-
One end of an elongated tubular air supply conduit 130 tom 150 of the housing 149. The >ottom portion 157 of 
is received within the outlet of, the ell fitting 128 and the the carrier 147 is of larger diamet er than the intermedi-
opposed end is received wjthiz the inlet of the ell fitting 5 ate portion 155 to define an annular shoulder 158 there-
129. The ends of the conduit 10 are provided with seals between. An inverted cup shaped cylindrical upper 
to provide an isolated air passageway within the tubes bearing retainer cap 159 has a central opening 160 
51 and 87. The air passageway continues through the which is slidably received on th intermediate portion 
bottom flange 94 and to the latch air stinger 100. 155 of the carrier 147 and the diametrically larger inner 

The drive string assembly 13 (FIGS. 3 and 4) corn- 10 surface 161 of the cylindrical w I is slidably received 
prises one or more elongated sections of drive tubes 131 on the circumference of the bottom portion 157. A 
having a flange 132 at each end. Air passage conduit 133 cylindrical thrust bushing 162 is disposed between the 
laterally offset from the drive tube 131 extends between intermediate portion 155 of the carrier 147 and the top 
the flanges. Successive sections of drive tubes are added portion of the cap 159. A flat annular thrust bushing 163 
by operation of the latch assembly 12 in the manner 15 is disposed between the shoulder 158 and an opposing 
previously described, and conventionally bolted to- shoulder 164 on the cap 159. The bottom portion of the 
gether with the air passage conduits 133 in longitudinal upper bearing cap 159 is providd with internal threads 
alignment. As the flanges are being aligned for bolting, 165 which extend upwardly therefrom. 
conventional stingers 134 are placed within opposing A cylindrical lock-in stabilizer 
ends of the air passage condiit 133 providing an air 20 

spool 166 is slidably 
received on the circumference of 

tight junction therebetween When the flanges are made 143. The spool 166 has a cylindri 
the drill bit drive tube 

upper portion 167 
up. Certain sections of drive tubes 131 may be provided provided with external threads 168, an intermediate 
with stabilizer fins to maintain vertical alignment inside portion provided with longitudi a!, radially opposed 
the conductor pipe 20. A flt cylindrical air injector slots 169, and a cylindrical bottc in portion 171. Each 
flange 136 having a central bore 137 is bolted between 25 end of the slots 169 form an upper shoulder 170 and a 
the lowermost drive tube 131 and the flange 145 of a 

lower shoulder 172. The top pa 
shock absorbing nipple 142 (described hereafter). An air 

ion 167 is threadably 

passage bore 138 spaced radially outward from the secured into the upper cap 159 with the shoulder 170 

longitudinal axis extend vertically downward from the slightly above the bottom surface of the cap 159. The 

top surface of the flange 136 to communicate with a 30 top surface of the spool 166 is sp iced from the bottom 

horizontal bore 139 extended tadially outward from the surface of the carrier 147 and a thrust bearing 173 is 

central bore 137. disposed therebetween. A spheri il roller bearing 174 is 

A counterbore 140 concentric with the air passage disposed between the drive tube 43 and a counterbore 

bore 138 receives one end of 
a 

check valve stinger 141. 175 in the top portion 167. The bottom portion 171 of 

One end of the check valve stinger is sealably secured 35 the spool 166 is provided with ex ernal threads 176 and 

into the counterbore 140 and the opposing end extends a central counterbore 177. A sp ierical roller bearing 

vertically upward to be sealably received within the air 178 is disposed between the dr ye tube 143 and the 

passage conduit 133 of the lowermost drive tube 131. counterbore 177. 

The check valve stinger 141 contains a check valve A generally cup shaped cylindrical lower bearing 

mechanism 141a to allow air under pressure to be di- 40 retainer cap 179 has a central opening 180 which is 

rected only into the drive tubC 131 through the passage- slidably received on the drive tut e 143. The upper por-

ways 138 and 139. The air izijector flange 136 will fit tion of the cap 179 is provided withinternal threads 181. 

between any flanged connections on the assembly 10. A thrust bearing 182 is disposed between the circumfer-

The lower assembly 14 (FI3S. 4 and 5) comprises a ence of the tube 143 and a be  ng recess 183 in the 

shock absorbing nipple 142 which is made up an don- 45 lower portion of the cap 179. Th upper portion of the 

gated inner tubular member cr drill bit drive string 143 cap 179 is threadably secured ont 3 the lower portion of 

and a shorter concentric outetr cylindrical member 144 the spool 166 with the shoulder i 72 slightly below the 

joined at their upper ends. A flange 145 at the top of the top surface of the cap 179. 

outer member joins the nipple 142 to the air injector A set of four circumferential!3 spaced apart radially 

flange 136. The difference between the outer diameter so opposed lock-in blades 184 are sI dably disposed within 

of the drive string 143 and the inner diameter of the the slots 169 around the circumfe ence of the intermedi-
outer member 144 forms a cylindrical cavity 146 there- ate portion of the spool 166 between the shoulders 170 

between. A cylindrical thrust spool carrier 147 slidably and 172. Each blade 184 is corn med of an outwardly 

received on the drive string *43 has a thin cylindrical extending intermediate blade p0 ion 185 and at each 

vertical upper portion 148 Which is telescopically re- 55 end a flat rectangular tongue 1 ortion 186 extending 
ceived within the cavity 144. A thin cylindrical cup vertically therefrom. A series of I iorizontal bores 187 in 
shaped outer housing 149 hats a bottom 150 provided the blade portion receive co pression springs 188 
with a concentric opening 151 which is slidably re- which are biased against the inne surface of slots 169to 
ceived on the vertical upper portion 148 of the carrier urge the blades outwardly there om. The tongue por-
147. The inner surface of the cylindrical wall of the �o tions 186 ride outwardly on the houlders 170 and 172 
housing 149 is slidably receivd on the outer circumfer- and are contained within the cx osed portions of 189 
ence of the nipple 144, and the bottom portion 150 is and 190 of the upper and lower aps 159 and 179. The 
spaced downwardly from the  bottom surface 152 of the extended outer surface of the bI des portions are pro-
nipple 144 to form an en4losed cylindrical cavity vided with a short straight vei tical surface 191 and 
around the vertical upper portion 148 of the carrier 147. 65 opposing angular surfaces 192 wl ich travel inwardly to 
Several layers or rings of conventional shock absorbing terminate just below the top of d e tongue portions 186. 
material 154 are disposeds1ithin the cavity 153. An A lock-in notch 193 is provided n the straight vertical 
intermediate portion 155 of tie carrier 141 is of larger portion 191. As the tool travels d 3wnwardly within the 
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conductor pipe 20 the blades 184 expand outwardly to soil plug is moving up in the conductor pipe, the nipples 
ride on the interior of the conductor 20. will ride up in the slots to indicate that drilling speed 

A landing nipple 194 is provided on the lower portion should be increased to get the drill bit back down to the 
of the conductor pipe 20. The interior of the landing landing nipple. 
nipple 194 is provided with a stop shoulder 195 which 5 It should be noted that the apparatus is supported 
corresponds in profile to the notch 193. When the near the drill bit on the landing nipple at the bottom of 
blades 184 reach the shoulder 195, they will expand to the conductor pipe where the least energy absorbtion 
become locked therein against further downward and rebound is noticed, and the percussion force applied 
movement, to the casing by the driving hammer is absorbed 

The extended end of the drill bit drive tube 143 is 10 throughout the entire length of the casing and by the 
provided with threads 196 which receive the internal time it reaches the bottom, the minimal amount of force 
threads 197 of the collar portion 198 of the drill bit 199 is being absorbed by the apparatus. The shock absorb-
A retaining bolt 200 further secures the collar to the ing nipple further absorbes any force that is transmitted 
drive tube 143. The drill bit collar 198 is open ended 10 into the string to reduce fatigue problems. 
accept drilling debris and returns into the drive tube 15 FIG. 7 illustrates schematically another embodiment 
where they are carried upward and discharged as here- of the apparatus wherein the air flow arrangement is 
inafter described, 

Referring now to FIGS. 6, 7, and 8, there are illus- 
deleted and only water is used to evacuate the drilling 
debris and cuttings. The conductor pipe 20 is driven 

trated several methods and apparatus for setting a into the soil, the assembly is lowered inside the conduc-
ing or conductor pipe in accordance with the present 20 tor pipe 20, and the upper drive assembly hA is made 
invention. FIG. 6 illustrates schematically one method up, as previously described. As shown, the lock-in de-
of setting a casing or conductor pipe in the ground using vice IMA in this embodiment comprises a plurality of a preferred apparatus 10. As shown, the conductor pipe 
20 is driven into the soil S until it stops by the conven-

flat radially expanding blade members which are pivot-

tional reciprocating hammer 16 mounted at the top. The 25 ally connected at their upper ends to a concentric slid-

hammer is removed and the assembly is lowered inside mg ring member. A compression spring 142A disposed 

the conductor pipe 20 until the upper drive assembly 11 on the outer diameter of the drill string 13 between the 

contacts the top of the conductor pipe. The upper drive sliding ring and the lower flanged connection serves as 

assembly ii is made up and the drive string assembly 13 the shock absorbing device. The lock-in members 184A 

is lowered further until the lock-in blades 184 disposed 30 are received into mating shoulders in the landing nipple 

at the lower end of the drive string 13 are received into 194 affixed to the bottom of the conductor pipe 20. 

mating shoulders in the landing nipple 194 affixed to the The upper drive assembly hA of this embodiment 

bottom of the conductor pipe 20 and the drill bit comprises a hydraulic rotary motor 71 and gear box 72 
comes to rest on the soil at the bottom of the conductor mounted at the top and coupled to the upper rotation 
pipe 20. A shock absorbing nipple 142 is disposed di- 35 drive tube 51k which passes through an isolated water 

reedy above the drill bit. The hammer 16 is placed on chamber 31A formed in the the cylindrical housing 15A 

top of the upper drive assembly 11 with a conventional of the assembly hA. Torque arms T protrude out-
impact block disposed therebetween. wardly through slots 21A provided in the upper portion 

The upper drive assembly 11 comprises a hydraulic of the housing 15A. - 
rotary motor 71 and gear box 72 mounted at the top and 40 Sea water is introduced under pressure through inlets 
coupled to the upper rotation drive tube 51 which 27A in water chamber 31A of the housing iSA to flow 
passes through the cylindrical returns chamber 31 slid- into slots MA in the upper portion of the rotation drive 
ably disposed within the cylindrical housing 15 of the tube 51A. The water is pumped into the annulus of the 
assembly 11. Air under pressure is introduced into the drive tube and drill string to exit at the drill bit 199. 
lower portion of the drive string 13 through the air 45 Drilling debris and cuttings are carried by the water 
injector flange 136 to exit through slots 54 in the rota- upward in the area between the outer surface of the 
tion drive tube 51 and outlet nipples 46 in the returns drive string 13 and the inner surface of the conductor 
chamber 31. The nipples 46 protrude outwardly pipe 20 to exit through outlets 46A provided in the 
through slots provided in the upper portion of the hous- lower portion of the housing iSA. With the apparatus 
ing 15. Air supply conduit 78 bypasses the upper per- 50 thus assembled, rotary drilling and reciprical hammer-
don of rotation drive tube 51. The purpose of the slot 
arrangement is to provide a means whereby the bottom 

ing actions may begin. 
FIG. 8 shows schematically another alternate method 

portion of the rotation drive tube may be extended and embodiment of the apparatus wherein various corn-
below the bottom of the housing 15 sufficiently to con- binations of the upper housing arrangement, latching 
nect additional sections of drill string as they are re- 55 device, debris return system, and shock absorbing de-
quired. vices of the aformentioned embodiments may be incor-

Sea water is introduced under pressure through inlets porated. The conductor pipe 20 is driven into the soil, 
27 in the housing 15 to flow into the area between the the assembly is lowered inside the conductor pipe 20, 
outer surface of the drive string 13 and the inner surface and the upper drive assembly is made up, as previously 
of the conductor pipe 20. A pressure differential is crc- 60 described. 
ated between the hydrostatic head of the sea water In this embodiment, a down hole motor 71B is dis-
colunm and the reduced pressure within the drill string posed in the drive string 13 between the drill bit 199 and 
to effectively evacuate drilling debris and cuttings from the the shock absorbing device 142A to rotate the drill 
the drilled hole and eject them through the outlet nip- bit from the bottom of the drill string rather than rotat-
pIes 46. With the apparatus thus assembled, rotary dril- 65 ing it from the surface as previously described. The 
ling and reciprocal hamering actions may begin, down hole motor 71B may be a conventional down hole 

The driller may coordinate drilling speed with the motor for rotating the drill bit with or without recipro-
driving action by observiig the outlet nipples. As the cating impact capabilities. 
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While this invention has tfeen described fully and 
completely with special emphasis upon a preferred em-
bodiment, it should be understood that within the scope 
of the appended claims the invention may be practiced 
otherwise than is specifically described herein. 5 

What is claimed is; 
1. Apparatus for driving casing or conductor pipe 

into the ground comprising in combination; 
a casing or conductor pipe adapted to be driven into 

the ground and having an internally disposed sup- 10 

port shoulder at the botqnn portion thereof, 
reciprocal impact driving means supported atop said 

casing or conductor pipe for applying percussive 
force thereto, 

a drill string assembly supported upon said support 15 

shoulder within said casing or conductor pipe for 
drilling a hole at the bottom thereof, said drill 
string supported within paid casing or conductor 
Pipe a sufficient distance beneath said impact driv-
ing means to substantially reduce the effects of 20 

percussive action impartcd to said casing or con-
ductor pipe by said driving means, 

a drill bit connected to the lower end of said drill 
string assembly, 25 

a fluid driven drilling means reasonably connected to 
said drilling string assembly for imparting rotary 
motion thereto independently from the movement 
of said casing or conductor pipe, and 

means associated with said drill string assembly for 30 
creating a fluid pressure differential between the 
interior and the exterior of said drill string assem-
bly to evacuate drilling debris and cuttings from 
the drilled hole, 

said driving means and saiil drilling means operative 35 
simultaneously or sequeiltially. 

2. The apparatus according to claim 1 further com-
prising 

shock absorbing means interposed between said drill 
string assembly and said casing or conductor pipe 40 
support shoulder for redicing the percussive force 
transmitted therebetweeli by said driving means. 

3. The apparatus according to claim I wherein said 
drill string assembly is supperted within said casing or 
conductor pipe at the bottofli portion thereof near the 45 
point of least percussive actin imparted to said casing 
or conductor pipe by said drliving means. 

4. The apparatus according to claim 1 wherein said 
drilling means comprises a dqwn hole motor disposed in 
the drill string at the lower lortion  thereof the rotate a 50 
drill bit from the bottom of the drill string. 

S. The apparatus accordiig to claim 1 wherein said 
means for creating a pressure differential includes 
means for introducing air under pressure to the interior 
of said drill string assembly. 55 

6. Apparatus for driving icasing or conductor pipe 
into the ground comprising in combination; 

a casing or conductor pipe adapted to be driven into 
the ground and having n internally disposed sup-
port shoulder, 60 

an elongated hollow cyIincrical housing, having a top 
end adapted to operatiely receive and support a 
reciprocating percussi4ni hammer and impact 
block, and a bottom enc provided with connecting 
means for securing saidi housing to the top of said 65 
casing or conductor pie, 

opposing elongated longitpdinal slots disposed on the 
circumference of the upper portion of said housing, 

12 
at least one fluid inlet secured t the circumference of 

said housing longitudinally ntermediate said slots 
and bottom end in fluid coi nmunication with the 
interior of said housing and I aving one end extend-
ing outwardly therefrom ai id adapted to receive 
hose connections for connec ing said inlet to a fluid 
source, 

an enclosed hollow cylindrical chamber concentri-
cally disposed within said housing adapted for 
reciprical non-rotating vertical movement therein, 
said chamber enclosed at its top end by a top plate 
member and at its bottom end by a bottom plate 
member, 

horizontally opposed fluid out ets secured to the cir-
cumference of said chamber tertically intermediate 
said top and bottom plate me nbers in fluid commu-
nication with the interior of aid chamber and hav-
ing one end extending outi iardly therefrom and 
adapted to receive hose con ections for connecting 
said outlet to a discharge hose, 

the intermediate portion of said outlets slidably re-
ceived within said slots of said housing and said 
liner for longitudinal recipriral movement therein, 

a longitudinal elongated ho) w cylindrical upper 
drive tube member disposec concentrically within 
said chamber having one ei d extending upwardly 
therefrom and its other end extending downwardly 
therefrom, said tube secure i to said chamber and 
journaled thereabove and tb rebelow for rotational 
movement relative thereto, 

said upwardly extending end provided with drive 
shaft connecting means anc said downwardly ex-
tending end provided with i flange, 

at least one elongated circular pening on the circutn-
ference of said tube to provide communication 
between the interior of said Lube and the interior of 
said chamber, 

a fluid driven motor and gear reduction means having 
a downwardly depending drive shaft member re-
leasably connected to said connecting means for 
imparting rotary motion to said upper rotation 
drive tube, said motor and gear reduction means 
supported upon said chamber for vertical move-
ment therewith, 

a hydraulically operated latch assembly having a top 
flange connected to said flange of said rotation 
drive tube and a bottom flange provided with 
means for releasably guiding and connecting said 
latch assembly to the top f iange of a drive string 
assembly, 

a drive string assembly in ax alignment with said 
drive tube comprising one or more longitudinal 
hollow cylindrical tubes having a top flange and a 
bottom flange, the upperm St tube having its top 
flange releasably connected to said bottom flange 
of said latch assembly, 

a drill bit drive tube in axial al gnment with said drive 
tube assembly comprising a longitudinal hollow 
cylindrical tube having a tr p flange and its bottom 
end adapted to receive a nil bit, said top flange 
connected to said bottom ft ge of said drive string 
tube, 

expandable support means c irried by said drill bit 
drive tube adapted to ex )and radially outward 
therefrom to be received within said casing, or 
conductor pipe on said support shoulder, 

shock absorbing means interposed between said drill 
bit drive and said expand ble support means for 
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reducing the percussive force transmitted therebe-
tween by said driving means. 

7. The apparatus according to claim 6 further com-
prising a hollow cylindrical liner of material having a 
low coefficient of friction secured to the interior surface 5 
of said housing to extend upwardly from above said 
inlet and terminate a distance above said slots. 

S. The apparatus according to claim 6 or 7 further 
comprising: 

an isolated air inlet passageway having a longitudi- IC 
nally offset stationary upper portion extending 
from above said top plate of said chamber, through 
said chamber into said bottom plate of said cham-
ber to communicate through a first sealed rotary 
connection with a second portion disposed longitu- 15 
dinally and extending downwardly along the inte-
rior sidewall of said upper rotation drive tube and 
said latch assembly to communicate through a 
second sealed rotary connection with a longititudi-
nally offset bore extending downwardly therefrom, 20 
said bore provided with depending connecting 
means to be received within an axially aligned air 
passage conduit which extends longitudinally adja-
cent the exterior of said drive string assembly be-
tween said top and bottom flanges thereof, conduit 25 
connecting means disposed between mating flanges 
of said drive tubes for sealably joining opposing 
ends of said conduit, 

flange connecting means for joining the bottom 
flange of the lowermost said drive tube to a mating 30 
flange, said flange connecting means having an air 
conduit connecting means in axial alignment with 
said air passage conduit for sealably connecting 
therein, 

said air conduit connecting means having an air pm- 35 
sageway for establishing air communication be-
tween said air passage conduit and the interior of 
said drive string assembly, and 

a check valve disposed within said air conduit con-
necting means to allow air under pressure to be 41) 
directed only into said drive tube. 

9. Apparatus for driving casing or conductor pipe 
into the ground comprising in combination; 

a casing or conductor pipe adapted to be driven into 
the ground and having an internally disposed sup- 45 
port shoulder, 

an elongated hollow cylindrical housing, having a top 
end adapted to operatively receive and support a 
reciprocating percussion hammer and impact 
block, and a bottom end provided with connecting 50 
means for securing said housing to the top of said 
casing or conductor pipe, an enclosed hollow cy-
lindrical water chamber portion disposed within 
said housing, said chamber enclosed at its top end 
by a top plate member and at its bottom end by a 55 
bottom plate member, 

opposing elongated longitudinal slots disposed on the 
circumference of the upper portion of said housing, 

at least one fluid inlet secured to the circumference of 
said housing longitudinally intermediate said top 60 
and bottom plate members in fluid communication 
with the interior of said water chamber and having 
one end extending outwardly therefrom and 
adapted to receive hose connections for connecting 
said inlet to a fluid source, 65 

at least one fluid outlet secured to the circumference 
of said housing vertically intemediate said bottom 
plate and said connecting means in fluid communi-

14 
cation with the interior of said casing or conductor 
pipe and having one end extending outwarely 
therefrom adapted to receive hose connections for 
connecting said ouulet to a discharge hose, 

a longitudinal elongated hollow cylindrical upper 
drive tube member disposed concentrically within 
said housing having one end extending upwardly 
from said water chamber and its other end extend-
ing downwardly therefrom, said tube journaled 
thereabove and therebelow for rotational and 
reciprical movement relative thereto, 

said upwardly extending end provided with drive 
shaft connecting means and said downwardly ex-
tending end provided with a flange, 

at least one elongated circular opening on the circum-
ference of said tube to provide fluid communica-
tion between the interior of said tube and the inte-
rior of said water chamber, 

a fluid driven motor and gear reduction means having 
a downwardly depending drive shaft member re-
leasably connected to said connecting means for 
imparting rotary motion to said upper rotation 
drive tube, said motor and gear reduction means 
supported upon said drive tube for vertical move-
ment therewith, 

at least two opposing arms connected to said motor 
and gear reduction means and extending outwardly 
therefrom, the intermediate portion of which are 
slidably received within said slots of said housing 
for longitudinal reciprical movement therein, 

a hydraulically operated latch assembly having a top 
flange connected to said flange of said rotation 
drive tube and a bottom flange provided with 
means for releasably guiding and connecting said 
latch assembly to the top flange of a drive string 
assembly, 

a drive string assembly in axial alignment with said 
drive tube comprising one or more longitudinal 
hollow cylindrical tubes having a top flange and a 
bottom flange, the uppermost tube having its top 
flange releasably connected to said bottom flange 
of said latch assembly, 

a drill bit drive tube in axial alignment with said drive 
tube assembly comprising a longitudinal hollow 
cylindrical tube having a top flange and its bottom 
end adapted to receive a drill bit, said top flange 
connected to said bottom flange of said drive string 
tube, 

expandable support means carried by said drill bit 
drive tube adapted to expand radially outward 
therefrom to be received within said casing or 
conductor pipe on said support shoulder, 

shock absorbing means interposed between said drill 
bit drive tube and said expandable support means 
for reducing the percussive force transmitted 
therebetween by said driving means. 

10. Apparatus for driving casing or conductor pipe 
into the ground comprising in combination; 

a casing or conductor pipe adapted to be driven into 
the ground and having an internally disposed sup-
port shoulder, 

an elongated hollow cylindrical housing, having a top 
end adapted to operatively receive and support a 
reciprocating percussion hammer and impact 
block, and a bottom end provided with connecting 
means for securing said housing to the top of said 
casing or conductor pipe, an enclosed hollow cy-
lindrical water chamber portion disposed within 

SNSDOC107 .1IS 47022SA1 I 



4,702,325 
15 

said housing, said chambCr enclosed at its top end 
by a top plate member and at its bottom end by a 
bottom plate member, 

opposing elongated longitudinal slots disposed on the 
circumference of the uppdr portion of said housing, 5 

at least one fluid inlet secured to the circumference of 
said housing longitudinally intermediate said top 
and bottom plate membets in fluid communication 
with the interior of said Water chamber and having 
one end extending outwardly therefrom and 10 
adapted to receive hose connections for connecting 
said inlet to a fluid source, 

at least one fluid outlet secured to the circumference 
of said housing vertically intermediate said bottom 
plate and said connecting means in fluid communi- 15 
cation with the interior of said casing or conductor 
pipe and having one end extending outwarely 
therefrom adapted to receive hose connections for 
connecting said ouulet to a discharge hose, 

a longitudinal elongated hollow cylindrical upper 20 
drive tube member dispdsed concentrically within 
said housing having one end extending upwardly 
from said water chambee and its other end extend-
ing downwardly therefifom, said tube journaled 
thereabove and therebelow for reciprical move- 25 
ment relative thereto, 

said upwardly extending end provided with at least 
two opposing arms connected thereto and extend-
ing outwardly therefrom, the intermediate portion 
of which are slidably reeeived within said slots of 30 
said housing for longitudinal reciprical movement 
therein, and said downwardly extending end pro-
vided with a flange, 

at least one elongated circular opening on the circum-
ference of said tube to provide fluid communica- 35 
tion between the interioit of said tube and the inte-
rior of said water chamber, 

a hydraulically operated lach assembly having a top 
flange connected to sa*f flange of said rotation 
drive tube and a bott4m flange provided with 40 
means for releasably guding and connecting said 
latch assembly to the top flange of a drive string 
assembly, 

a drive string assembly ini axial alignment with said 
drive tube comprising one or more longitudinal 45 
hollow cylindrical tubeo having a top flange and a 
bottom flange, the uppjrmost tube having its top 
flange releasably conneeted to said bottom flange 
of said latch assembly, 

a drill bit drive tube in axiall alignment with said drive 50 
tube assembly comprising a longitudinal hollow 
cylindrical tube having i top flange and its bottom 
end adapted to receive a drill bit, said top flange 
connected to said bottori flange of said drive string 
tube, 55 

expandable support meanal carried by said drill bit 
drive tube adapted to expand radially outward 
therefrom to be receied within said casing or 
conductor pipe on saidupport shoulder, 

shock absorbing means interposed between said drill 60 
bit drive tube and said expandable support means 
for reducing the percussive force transmitted 
therebetween by said driving means, 

a fluid driven down hole motor interposed between 
said drill bit drive tube nd said drill bit for impart- 65 
ing rotary motion to s$d drill bit. 

11. The apparatus according to claim 6, 9, or 10, 
wherein said shock absorbing means comprises 

16 
an elongated inner tubular meiber provided with a 

flange at its upper end and a shorter concentric 
outer cylindrical member joiied at its upper end to 
said inner member, said ou$er member of larger 
diameter than said inner menber to form a cylin-
drical cavity therebetween, 

a cylindrical thrust spool menber slidably received 
on said inner member, said spool having a thin 
cylindrical vertical upper portion which is tele-
scopically received with sai4 cavity, an intermedi-
ate portion of larger diameterthan said upper por-
tion to define an- upper annilar shoulder therebe-
tween, a bottom portion of larger diameter than 
said intermediate portion to define a lower annular 
shoulder therebetween, 

a thin cylindrical cup shaped uter housing having a 
bottom portion slidably recleived on the vertical 
upper portion of said spool ember and supported 
on said upper shoulder, th inner surface of the 
cylindrical wall of said out r housing slidably re-
ceived on the circumferenc of outer member and 
the bottom portion spaced ownwardly from the 
bottom surface thereof to f rm an enclosed cylin-
drical cavity around the ye ical upper portion of 
said spool member, and 

several layers or rings of shok absorbing material 
disposed within said cavit to absorb percusive 
force transmitted thereto by vertical movement of 
said spool. 

12. The apparatus according to claim 6, 9, or 10, 
wherein said expandable suppor means comprises; 

a cylindrical lock-in stabilizer pool slidably received 
on the circumference of the Irill bit drive tube and 
journaled therebetween for rotary movement rla-
tive thereto, 

said spool having a cylindrial upper portion, an 
intermediate portion provied with circumferen-
tially disposed longitudinal adialIy opposed slots, 
and a cylindrical bottom portion, each said slot 
defining at each end thereof an upper shoulder and 
a lower shoulder therebetwen, 

a cylindrical outer upper ret4ining cap member se-
cured to said upperportio1, the lower end posi-
tioned slightly below said pper shoulder of said 
slots, 

a cylindrical outer lower ret4ining cap member se-
cured to said bottom porticn, the upper end posi-
tioned slightly below said tower shoulder of said 
slots, 

a series of circumferentially spaced apart radially 
opposed lock-in blades sliiably disposed within 
said slots vertically aroun4 the circumference of 
said intermediate portion of mid spool between said 
upper and lower shoulders of said slots, 

said blades spring biased outwardly from the inner 
surface of said slots to rid on said shoulders and 
their upper and lower po$tions captured by the 
inner surface of the upper and lower cap members 
which extend above and low said shoulders of 
said slots, 

said blades provided with a short straight vertical 
surface on their outer peri hery having a shoulder 
receiving notch therein t receive and be sup-
ported by a mating sup ort shoulder disposed 
within said casing or con d ctor pipe. 

13. The apparatus according to claim 6, 9, or 10, 
wherein said expandable suppot means comprises; 
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a concentric cylindrical ring member slidably dis-
posed on the circumference of said drill bit drive 
tube, 

a plurality of radially expanding members having 
their upper ends pivotally connected to said ring 5 
member and their lower ends adapted to expand 
radially outward therefrom to be received within 
said support shoulder, and wherein said shock ab-
sorbing means comprises; 

a compression spring disposed on the circumfernce of 10 
said drill string and biased between the top surface 
of said sliding ring and the bottom surface of the 
top flange of said drill bit drive tube. 

14. The apparatus according to claim 6, 9, or 10 
wherein said latch assembly comprises; 15 

an elongated longitudinal hollow cylindrical latch 
drive tube having a top flange and a cylindrical 
bottom flange spaced downwardly therefrom, 

a cylindrical latch dog member having a cylindrical 
upper portion secured to said latch drive tube 20 

below said top flange and a hollow slotted expand-
able bottom portion extending downwardly there-
from forming a series of expandable fingers or col-
lets having a recess therein and a tapered surface 

25 
above said recess, 

said recess adapted to receive and capture said bot-
tom flange and said flange of said drive string as-
sembly, 

said upper portion provided with a pressure inlet bore 30 
extending from its exterior surface to its bottom 
surface and having a pressure connection secured 
therein for receiving fluid pressure from a source, 

said bottom flange provided with a pressure relief 
bore from its top surface in communication with 35 
atmosphere, a downwardly extending pin member 
to be received within a bolt hole of the top flange 
of said drill string assembly, and a tubular guide 
tube member adapted to be received within the top 
flange of said drill string assembly, 40 

a cylindrical latch piston slidably received on the 
circumference of said latch drive tube intermediate 
said top flange and said bottom flange and within 
the inner diameter of said collets, 

said piston provided with a counterbore extended 45 
upwardly a distance from the bottom surface 
thereof 

a compression spring having one end received within 
said counterbore and the other end biased on the 
top surface of said bottom flange to urge said piston 50 
upwardly therefrom, 

said piston to travel downward upon receiving fluid 
pressure applied through said inlet bore to contact 
and travel down on said tapered surface to expand 
said collets and release their grip on said bottom 5 
flange and said top flange of said drill string assem-
bly to connect or disconnect sections of drill string 
below said latch assembly. 

15. The method of driving casing or conductor pipe 
into the ground comprising the following steps; 60 

attaching a reciprocating percussion hammer and 
impact block to the top of a section of casing or 
conductor pipe and driving the casing or conduc-
tor pipe into the ground until it stops, said casing or 
conductor pipe provided with an internal support 65 
means within its lower portion, 

removing the hammer from the top of the casing or 
conductor pipe, 

18 
lowering into the casing or conductor pipe an appara-

tus having an upper housing, a drill string assem-
bly, a drill bit connected to said drill string assem-
bly, and a fluid driven drilling means connected 
thereto for imparting rotary motion to said bit, 
means for creating a fluid pressure differential be-
tween the interior and the exterior of said drill 
string to evacuate drilling debris and cuttings from 
the drilled hole, shock absorbing means, and ex-
pandable support means, 

connecting the upper housing of said apparatus to the 
top of said casing or conductor pipe, 

further lowering the apparatus within the casing or 
conductor pipe until the expandable support mem-
bers are received on the support shoulder of the 
casing or conductor pipe, 

further lowering the apparatus within the casing or 
conductor pipe until the drill bit comes to rest on 
the soil at the bottom of the casing or conductor 
pipe, 

placing said hammer and impact block at the top 
portion of said upper housing, 

actuating the fluid driven drilling means and the ham-
mer to begin rotary drilling and recipncal hamer-
ing actions, 

creating a hydrostatic head by pumping water into 
the area between the Outer surface of the drill 
string and the inner surface of the conductor pipe, 

creating a pressure differential between the interior of 
the drill string and the hydrostatic head by intro-
ducing air under pressure into the drill string por-
tion, 

establishing circulation to the top of said apparatus to 
effectively evacuate drilling debris and cuttings 
from the drilled hole and eject them through Out-
lets at the upper housing, 

coordinating drilling speed with driving action so 
that as the soil plug moves up in the conductor 
pipe, drilling speed may be increased to get the drill 
bit back down to the bottom portion of the casing 
or conductor pipe. 

16. The method of driving casing or conductor pipe 
into the ground comprising the following steps; 

attaching a reciprocating percussion hammer and 
impact block to the top of a section of casing or 
conductor pipe and driving the casing or conduc-
tor pipe into the ground until it stops, said casing or 
conductor pipe provided with an internal support 
means within its lower portion, 

removing the hammer from the top of the casing or 
conductor pipe, 

lowering into the casing or conductor pipe an appara-
tus having an upper housing, a drill string assem-
bly, a drill bit connected to said drill string assem-
bly, and a fluid driven drilling means connected 
thereto for imparting rotary motion to said bit, 
means for creating a fluid pressure differential be-
tween the interior and the exterior of said drill 
string to evacuate drilling debris and cuttings from 
the drilled hole, shock absorbing means, and ex-
pandable support means, 

connecting the upper housing of said apparatus to the 
top of said casing or conductor pipe, 

further lowering the apparatus within the casing or 
conductor pipe until the expandable support mem-
bers are received on the support shoulder of the 
casing or conductor pipe, 

BNSDID <US 4702325A1 I 
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further lowering the appartus within the casing or 
conductor pipe until the 41n11 bit comes to rest on 
the soil at the bottom of the casing or conductor 
pipe, 

placing said hammer and mpack block at the top 
portion of said upper bo4sing, 

actuating the fluid driven drilling means and the ham-
mer to begin rotary drilling and reciprical bamer-
ing actions, 

creating a hydrostatic head by pumping water into 
the drill string, 

creating a pressure differential between the interior of 
the drill string and the hydrostatic head by remov-
ing water from the area 1letween the outer surface 
of the drill string and the Inner surface of the casing 
or conductor pipe, 

establishing circulation to the top of said apparatus to 
effectively evacuate drilling debris and cuttings 
from the drilled hole and eject them through out-
lets at the upper housing 

coordinating drilling speed with driving action so 
that as the soil plug moves up in the conductor 
pipe, drilling speed may be increased to get the drill 
bit back down to the bottom portion of the casing 
or conductor pipe. 

17. The method of drivingi casing or conductor pipe 
into the ground comprising 4ie following steps; 

attaching a reciprocating percussion hammer and 
impact block to the topi of a section of casing or 
conductor pipe and driving the casing or conduc-
tor pipe into the ground Until it stops, said casing or 
conductor pipe provided with an internal support 
means within its lower portion, 

removing the hammer fron the top of the casing or 
conductor pipe, 

lowering into the casing or conductor pipe an appara-
tus having an upper housing, a drill string assem-
bly, a drill bit connected to said drill string assem-
bly, and a fluid driven diwn hole motor connected 
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20 
thereto for imparting rotai 
means for creating a fluid p 
tween the interior and the 
string to evacuate drilling di 
the drilled hole, shock absi 
pandable support means, 

connecting the upper housing 
top of said casing or condui 

further lowering the apparatu 
conductor pipe until the ex 
bers are received on the s 
casing or conductor pipe, 

further lowering the apparatu 
conductor pipe until the dri 
the soil at the bottom of tb 
pipe, 

placing said hammer and im 
portion of said upper housit 

actuating the fluid driven dos 
hammer to begin rotary 
hamering actions, 

creating a hydrostatic head b 
the drill string, 

creating a pressure differential 
the drill string and the hydr, 
ing water from the area bet 
of the drill string and the inn 
or conductor pipe, 

establishing circulation to the I 

effectively evacuate drillin 
from the drilled hole and ej 
lets at the upper housing, 

coordinating drilling speed ’ 
that as the soil plug move 
pipe, drilling speed may be ii 
bit back down to the bottor 
or conductor pipe. 

* * a * 

motion to said bit, 
sure differential be-
terior of said drill 

is and cuttings from 
ing means, and ex-

said apparatus to the 
)r pipe, 
within the casing or 
dable support mem-

port shoulder of the 

within the casing or 
bit comes to rest on 
casing or conductor 

block at the top 

hole motor and the 
Iling and reciprical 

pumping water into 

tween the interior of 
atic head by remov-
en the outer surface 
surface of the casing 

of said apparatus to 
debris and cuttings 
t them through out-

th driving action so 
up in the conductor 
;reased to get the drill 
portion of the casing 
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METHOD AND APPARATUS FOR THROUGH ROTARY SUB-SEA PILE-DRIVING 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

5 This invention relates generally to underwater pile-driving, and, more particularly, to through rotary 

sub-sea pile-driving. 

2. DESCRIPTION OF THE RELATED ART 

Sub-sea, sometimes called "subsurface" in the sense of being under the surface of the water, pile-

10 driving may be used to drill into the sediment at the bottom of a variety of underwater environments. For 

example, sub-sea pile-driving may be used to facilitate the installation of offshore production structures such as 

sub-sea platform skirt piles, sub-sea templates, drilling conductors, sub-sea manifolds, and the like. Sub-sea 

pile-driving may be performed in shallow water, typically less than 150 meters in depth, or in deep water. 

15 The pile-driving apparatus typically includes a hammer, which drives a guide shoe tip into the 

sediment. The hammer and guide shoe tip are typically suspended from a platform by a crane or some cables, 

or, alternatively, a drill string and an umbilical. In various embodiments, the umbilical provides air, electricity, 

and hydraulic oil to the hammer, as well as retrieving the used hydraulic oil from the hammer. Examples of rigs 

used in sub-sea pile-driving include jack-up rigs, derrick barges, submersible rigs, semi-submersible rigs, drill 

20 ships, and the like. These types of rigs are sometimes referred to as mobile offshore drilling units ("MODUS"). 

Conventional sub-sea pile-driving methods suffer from a number of disadvantages. For example, 

friction from the sediment beneath the mud line may reduce the penetration depth of the guide shoe tip. For yet 

another example, sub-sea pile-driving typically uses hydraulic oil, which may leak or spill into the undersea 

25 environment. Reels used to store and deploy the umbilical used to provide and retrieve the hydraulic oil may 

also consume valuable deck space on the platform. Furthermore, conventional pile-driving techniques may be 

limited to shallow water applications, at least in part because of the large hydraulic pressure that must be 

supplied to the hammer. 

. 30 SUMMARY OF THE INVENTION 

The invention comprises, in its various aspects and embodiments, an method and apparatus for driving 

a pile. The pile-driving apparatus comprises a pile, a shoe tip coupled to a toe of the pile, and a drill string 

disposed within the pile. The drill string comprises a gripping device coupling the drill string to the pile and a 

hammer deployed into the pile such that the hammer is capable of transmitting a force to the shoe tip. The 

35 method, comprises positioning a hammer in a pile such that the hammer is capable of transmitting a force to a 

shoe tip; positioning, in the pile, a portion of drill pipe having a gripping device to engage the pile; and 

deploying the pile beneath the surface of a body of water. 



WO 2004/051004 PC /US2003/038022 
2 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may be understood by reference to the following description taken in conjunction with 

the accompanying drawings, in which like reference numerals identify like elements, and in which: 

5 Figure 1 conceptually illustrates, in an assembled, partially-sectioned, plan 

an apparatus in accordance with the present invention; 

Figure 2 conceptually illustrates a portion of the deployment of the pile-di 

in one particular embodiment; 

Figure 3 illustrates a shoe joint for the apparatus of Figure 1, including an 

10 the end thereof; 

Figure 4 depicts a clamp for clamping an umbilical of the apparatus of 

thereof; 

Figure 5 illustrates a first percussive hammer as may be used in the 

percussive hammer being 
a 

nitrogen cap hydraulic percussive hammer, with control u 

15 Figure 6 illustrates a second percussive hammer as may be used in alter 

present invention, the percussive hammer being an automatic reciprocating hydraulic 

Figure 7 illustrates a port collar; 

Figure 8 depicts 
a 

telescoping pipe joint as may be employed in the embodii 

Figure 9 depicts la filtration for a filter sub as may be used in some altei 

20 present invention; 

of one embodiment of 

apparatus of Figure 1 

membrane covering 

I to the drill string 

of Figure 1, the 

bilical; 

itive embodiments of the 

rcussive hammer; 

it of Figure 1; 

ive embodiments of the 

Figure 10 depicts a gripping device that may be used to couple the drill pipe of the apparatus 
in Figtue 

1 to the pile thereof; 

Figure 1 IA - Figure liD illustrates one particular embodiment of the pile-d riving apparatus in Figure 

I; and 

25 Figure 12A - Figure 12D illustrate a second particular embodiment of th pile-driving apparatus In 

Figure 1 alternative to the embodiment in Figure 1 lA�Figure lID. 

DETAILED DESCRIPTION OF SPECIFIC EMBODIME 

Illustrative embodiments of the invention are described below. In the 

30 features of an actual imp1mentation are described in this specification. It will of ci 

the development of any such actual embodiment, numerous implementation-specific 

achieve the developers’ specific goals, such as compliance with system-related and I 

which will vary from one mplementation to another. Moreover, it will be appreciat 

effort might be complex land time-consuming, but would nevertheless be a routin 

35 ordinary skill in the art ba+ing the benefit of this disclosure. 

The present invention relates to a method and apparatus for single journ 

pile-driving device from the surface of a body of water to the sea floor, and 

installation of sub-sea cassons, tubular piles, and/or surface sections of well cas 

40 driving device. The sub-ea pile-driving device may, in various embodiments, be   

iterest of clarity,, not 
all 

rse be appreciated that in 

cisions must be made 

iness-related constrain*, 

that such a developmebt 

undertaking for those of 

conveyance of a sub-sa 

subsequent coticussi’’e 

; using the sub-sea pi1-

d in either shallow water 
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or deep water environments. The caissons or tubular piles may, in one embodiment, be used to attach various 

structures to the sea floor. Examples of the various structures include sub-sea platform skirt piles, sub-sea 

templates, drilling conductors, sub-sea manifolds, and the like. The well casing is generally used for providing 

a stable foundation for drilling oil wells at depths in excess of 600’. 

Figure 1 conceptually illustrates, in an assembled, partially-sectioned plan view, one embodiment of a 

pile-driving apparatus 100 in accordance with the present invention. The pile-driving apparatus 100 comprises 

a pile 103, a shoe tip 106 coupled to a toe 109 of the pile 103, and a drill string 112 disposed within the pile 

103. The drill string 112 includes a gripping device 115 and a percussive hammer 118. The gripping device 

10 couples the drill string 112 to the pile 106. 

The percussive hammer 118 is deployed into the pile 106 such that the percussive hammer 1118 is 

capable of transmitting a force to the shoe tip 106 directly or indirectly. Some embodiments are "toe-driven." 

In these embodiments, the shoe tip 106 is coupled to the pile 103 at the toe 109 thereof, such that the percussive 

15 hammer 118 delivers the force directly to the shoe tip 106 at the toe 109. Some embodiments are "top-driven." 

In these embodiments, the shoe tip 106 is coupled to the top 121 of the pile 103 such that the percussive 

hammer 118 delivers the force indirectly to the shoe tip 106 at the top 121. The embodiment in Figure 1 is toe-

driven. 

20 Figure 2 conceptually illustrates a portion of the deployment of the pile-driving apparatus 100 in one 

particular embodiment. In Figure 2, the pile-driving apparatus 100 is deployed from a semi-submersible rig 200 

after rig-up. However, the rig 200 may be any of a variety of MODUs, including, but are not limited to, jack-up 

rigs, semi-submersible rigs, and drill ships. The drill string (also known as a drill pipe column) is generally 

used to suspend the pile 103 from the rig 200 and deploy the pile 103 beneath the surface 206 of a body of water 

25 209. In one embodiment, the casing is suspended from the rig by the drill string and descends through the rotary 

table as additional stands of drill pipe are added. Suitable rigs may include, but are not limited to, jack-up rigs, 

semi-submersible rigs, and drill ships. The pile-driving apparatus 100 is suspended from the rig 200 by the drill 

string 112 and lowered to the sea floor 215. On contact with the sea floor 215, the operation of the percussive 

hammer 118 delivers the force, directly or indirectly, to the shoe tip 106. Because the shoe tip 106 is coupled to 

� 30 the pile 103, the force of the impact is transferred through the shoe tip 106 to the pile 103 to drive the pile 106 

into the sea floor 215. Note that, in this description, the labels "toe" and "top" are defined relative to the 

orientation of the pile-driving apparatus 100 during deployment, as shown in Figure 2. 

Returning to Figure 1, as previously noted, the pile-driving apparatus 100 shown therein is but one 

35 embodiment and the invention admits variation in the implementation of the apparatus of the invention. One 

such variation was previously mentioned, i.e., the apparatus may be toe-driven or top-driven. Another such 

variation is the nature of the pile 103. In the embodiment of Figure 1, the pile 103 comprises a surface casing 

installation or a deep water conductor. In the interest of clarity, the term "casing" will hereinafter be understood 

to refer to either a surface casing installation or a deep water conductor. In this particular embodiment, the 

40 casing includes a plurality of casing joints. 
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Also in the embodiment of Figure 1, the shoe tip 106 is deployed in the pile 103 and the percussive 

hammer 118 is deployed i$ the pile 103 such that the percussive hammer 118 is capable of transmitting a force 

to the shoe tip 106. For example, in one embodiment, the shoe tip 106 may be deployed in one casing joint: A 

vocationally designed, or implementation specific, shoe joint 300, shown in Figure 3 is provided in the casing 

to accept energy transfer, le., the aforementioned force, from the percussive hammer 118 and transmit the force 

to the guide shoe tip 106. In one embodiment, the shoe joint 300 may include a membrane 303, also shown in 

Figure 3, to prevent ingress of material from the sea floor 215 during self-penetration. In one embodiment, the 

shoe joint 300 may allow subsequent piles 103 to pass through by hammering or drilling while closing the pile 

103. 

The percussive hammer 118 in the embodiment of Figure 1 is a hydraulic 

hammer 118 may receive hydraulic oil provided by an umbilical 127 to generate the 

the shoe tip 106 into the sea floor 215, shown in Figure 2. The umbilical 127 may b 

112 by quick attach and release clamps, such as the clamp 400 in Figure 4. Ali 

hammer 118 may employ ambient water, or other fluids such as soapy water as d 

generate the force that is Used to drive the shoe tip 106 into the sea floor 215. The 

this embodiment is generally controlled by signals transmitted via the umbilical 127. 

20 The percussive hammer 118 of Figure 1, shown in greater detail in Fii 

driven hammer control1edby signals conveyed by umbilical 127 from the surface. 

particular embodiment, derived from the ambient seawater. The tip 503 of 

displaces soil and the pil 103 is pulled down by the engagement ring, thus foil 

118 into the sea floor 21, shown in Figure 2, and through the formation in que 

25 118, in one implementatibn of this particular embodiment, is an IHC S-90 hyc 

available from BJ Services, Inc. at: 

Hareness Circle 

Altens, Aberdeer AB 1 4YL 

United Kingdom 

30 Phone: 44-1224449-678 

Fax: 44-1224-24-106 

Email enquiries.liubular@bjservices.co.uk 

Other suitable hydraulic ercussive hammers known to the art may be employed. 

35 However, the prdussive hammer 118 need not be hydraulic in all embo 

percussive hammer 118 n1ay also be rotated from the rig 200, in Figure 2, by the dril 

percussive hammer may Ingage the pile 103 through a landing ring (not shown) in a 

of the pile 103. The holewould be bailed by return of fluids (e.g., seawater derived) 

of the pile 103 to open okean or via a port collar, such as the port collar 130, first 

40 shown in Figure 7, to seji floor 215 that can be closed after drive is completed. 

hammer. The percussive 

force that is used to drive 

coupled to the drill string 

:ematively, the percussive 

ascribed further below, to 

percussive hammer 118 in 

5, is an accelerated fluid 

hydraulic fluid is, in this 

percussive hammer 118 

ig the percussive hammer 

The percussive hammer 

hammer, commercially 

For instance, the 

string 112. The rotatioi*al 

hoe joint (also not shown) 

.ischarged thru the top 121 

iown in Figure 1 and best 

automatic reciprocating 

Q,ICr,rrIfl. AAI(Th ,nnAng 1rrt, A) I -. 
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percussion harmner may be implemented using, for instance, the automaticfreciprocating percussion hammer 

sold as the Fluid Hammer 185 mud hammer, available from 

SDS Digger Tools, Pty., Ltd. 

49 Vulcan Road 

5 Canning Vale, Western Australia 6155. 

Note this hammer is relatively small and is primarily suitable driving relatively small piles, e.g. 30’ piles in soft 

conditions with the feeble existing item. Rotational percussive hammers used as drilling tools for pulling casing 

in by drilling with drill bits, as opposed to piling, may also be adapted to toe drive. 

10 In several instances above, reference is made to the use of ambient seawater in various embodiments of 

the invention. In those embodiments, the seawater is filtered by, for example, a filtration unit 900, shown in 

Figure 9, of a filter sub (not otherwise shown) assembled into the drill string 112. The seawater ingresses the 

filtration unit 900 from the top 903 thereof, is filtered by the filter screen 906 within the filter housing 909, and 

egresses through the bottom 912. The filtration unit 900 also includes a plug 915. Some embodiments may 

15 employ multiple filtration units 900. The position of the filtration unit(s) 900 within the drill string 112 will be 

implementation specific, but will generally be above the hammer 118. The seawater would also be filtered prior 

4 to entry into the drill string. Thus, in some alternative embodiments, pressurized ambient seawater is conveyed 

via the drill string 112 and provided to the percussive hammer 118. 

20 Various other fluids may be provided to the percussive hammer 118 in assorted alternative 

embodiments. In one embodiment, the umbilical 127 provides hydraulic oil to the percussive hammer 118. The 

umbilical may also retrieve the hydraulic oil. In one embodiment, lubricating fluids may be provided to the 

percussive hammer 118 via the umbilical or, alternatively, via the drill string 112. The lubricating fluids may 

include, but are not limited to, soapy water, coco fatty ketaine, various ethoxylated compounds such as alkyl 

25 phenols, fatty alcohols, amines, amides, diamines, quaternary ammonium chlorides, as well as sulphonated 

naphthalene formaldehyde condensate, sulfonated styreiemaleic anhydrides, and various polyacrylarnides. The 

lubricating fluids may be used to reduce friction between the formation and the pile/casing. Additional fluids 

that may be provided to the percussive hammer are described in U.S. Patent No. 5,748,665, U.S. Patent No. 

5,020,598, U.S. Patent No. 5,016,711, and U.S. Patent No. 5,284,513, which are incorporated herein by 

30 reference. 

A diverter valve system (not shown) may, in various embodiments, be used to direct the flow of the 

fluids. For example, the diverter valve system may redirect hydraulic fluid, such as the ambient seawater, to the 

toe of the shoe joint. Alternatively, the diverter valve system may be used to direct the hydraulic fluid, such as 

35 the ambient seawater, back into the pile 103 for eventual return to the surface of the sea floor 215 or the 

surrounding body of water. Filter systems may also be included in the drill string for filtering the various fluids. 

For example, sea water may be filtered as it passes into and/or out of the drill string 112. 

Thus, any given embodiment may use one or more of the following fluid conveyance techniques: 
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for deep-water applications it is considered feasible to utilize the dr 

fluid to the Percussion device in question; 

in certain instances it may practical to use coil tubing in either 

configuration; 

5 filtration media can be introduced by virtue of filter subs at strat 

points in the conveyance system; and 

- for shallqw water jack-up installations, any of the above or stand 

considerd. 

Still other fluid conveyance techniques known to the art may be employed in alternati 

10 

15 

20 

25 

30 

35 

40 

column to carry the 

centric or single tube 

and readily accessible 

hydraulic hoses can be 

embodiments. 

Vocationally designed, or implementation specific, adaptor sub and/or cr ssover components (not 

shown) may also be included in the casing to merge individual items into the opera ional system. As is well 

known in the art, the assembly of drill strings frequently utilize adaptors, crossovers, tc. to line up connections 

and to provide interfaces 1 between tools and pieces of pipe. Also, the use of the types of components is 

implementation specific, as the design for any given drill string will be unique for the given goals aid 

conditions. The drill string 112 of the present invention, shown in Figure 1, employs ese types of components 

in accordance with conve4tional practice. 

Returning to Figure 1, in the illustrated embodiment, the surface casing in tallation may also include

one or more telescopic drill pipe sections 124, shown in greater detail in Figure . The telescopic drill pipe 

sections 124 may be use4 to position the percussive hammer 11 S within the pile 10 . In one embodiment, the 

telescopic drill pipe sections 124 are capable of being locked and unlocked. In one mbodiment, the telescopic 

drill pipe sections 124 may be locked and/or unlocked by rotating the drill string 1 2 coupled to the pile 103. 

However, it will be appreciated that the telescopic drill pipe sections 124 are not n cessary for the practice ol 

the present invention. In alternative embodiments, a variety of hammer suspension systems, such as slings and 

the like, may also be useo to position the percussive hammer 118 within the pile 103. 

As previously Mentioned a drill pipe section having a gripping device 115, shown best in Figure 10, is 

also deployed in the pile 103. The gripping device 115 is set and/or unset by the ro ation of the drill string 112. 

The gripping device 11 is substantially coupled to the pile 103 and holds the pile 103 substantially fixed With 

respect to the drill strin 112. In the present context, the term "substantially" is sed to indicate that, in th 

practice of the presentv 

’h 

ention, the gripping device 115 may not hold the pile 10 perfectly fixed with reseci 

to the drill string 112. ose of ordinary skill in the art having the benefit of this d sciosure will apprŁciatetha 

the gripping device 11 may allow some movement of the pile 103 with respect o the drill string 1" 12 duin 

operation of the present invention. The amount of movement is a matter of desi choice and not Pateril t 

the present invention. The gripping device 115 will typically engage the hammer 18 to the pile 1031 at theto 

of the pile 103, but this is not necessary to the practice of the invention. The gri ping device 115 may engag 

the hammer 118 to the ,i1e 103 at the bottom of the pile 103, but additional suppo devices, such as sliiigs et 

may be desirable to support the weight of the pile 103 and drill string 112. 

J’r)rY’Jn-  ,Wfl 2AflfA 
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Figure 1 IA - Figure 1 1D and Figure 12A - Figure 12D illustrate a two particular, alternative 

embodiments of the embodiment of the pile-driving apparatus in Figure 11 alternative to the embodiment in 

Figure 11 A  - Figure 11 D.  Figure 1 1A illustrates a toe-drive embodiment 1100, with enlarged views of the 

sections 1103, 1106, and 1109 in Figure I113 -. Figure liD. Similarly, Figure 12A illustrates a top-drive 

5 embodiment 1200, with enlarged views of the sections 1203, 1206 in Figure 128 and Figure 12C - Figure 12D, 

respectively. Note that both Figure 12C and Figure 12D are enlarged views of the section 1206, one a plan 

view and the other a partially sectioned view, respectively. 

Turning now to Figure 1 1A - Figure 1 ID, the section 1103, best shown in Figure 1113, contains the 

10 gripping device 1112, a part of the drill string 1115, disposed within the pile 1118, which is a casing string in 

this particular embodiment. The umbilical 1121 is also shown running through the interior 1124 of the pile 

1118 and, in Figure 1 IC, to the hammer 1127. Figure 1113 also shows a telescopic drill pipe section 1130 

intermediate the gripping device 112 and the hammer 1127, and interfacing with the hammer 1127 through an 

interface sub 1133. The pile 1118 terminates in a shoe collar 1136 and the embodiment 1100 terminates in a 

15 ported shoe 1139 defining several ports 1142 (only one indicated) through which fluids (not shown) may pass as 

described elsewhere. 

io 

Referring now to Figure 12A - Figure 12D, the top-drive embodiment 1200 includes a sling 1205 

fastened to the wings 1207 of a drill plate 1206, shown in Figure 128, as part of the drill string 1209. The sling 

20 1205 is also fastened to the pile 1212, which is also a casing string, to support the weight of the pile 1212, as is 

shown in Figure 12C � Figure 12D. (To release the pile, the fasteners 1213 can be explosive bolts that are set 

off or can be released through the use of a remotely operated vehicle, not shown.) Note that, in some alternative 

embodiments, the hammer 1218 may be coupled to the drill string 1209 in some other manner, for example, 

through an external gripper known as an "elevator" in combination with a sling. A telescopic drill pipe section 

25 1215 is positioned intermediate the drill plate 1206 and the hammer 1218, as best shown in Figure 128. The 

hammer 1218 receives power and control signals, etc. over the umbilical 1221. The hammer 1218 in top-drive 

embodiment 1200 interfaces with the pile 1212 through a chaser sub 1224 and an interface 1227. 

To "rig-up" the pile-driving apparatus 100 in a toe-drive embodiment, percussive hammer 118 is 

. 30 deployed into the pile 103. In various alternative embodiments, the rig-up process may also include positioning 

one or more transfer subs, filter subs, flexible hoses, diverter valve assemblies, and at least one joint of drill 

pipe. The pile-driving apparatus 100 is racked back into a derrick 218, shown in Figure 2. In this particular 

embodiment, the pile is a casing string and the easing string is made up, in a manner well known to those of 

ordinary skill in the art, starting with the shoe joint and extending to the desired length. The pile 103 to be 

35 driven is then set in a rotary table/drill floor. 

A false rotary table (not shown) is positioned over the pile 103, having been set in the rotary table/drill 

floor (also not shown), to support the running of the percussive hammer 118 and any other desired components 

down inside of the pile 103. In one embodiment, the percussive hammer 118 is positioned inside the pile 103. 

40 A first stand of drill pipe is added. Although not necessary for the practice of the present invention, in one 
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embodiment, the first stand of drill pipe may include a lockable telescoping section 124 of drill pipe 112. 

Additional stands of drill pipe may then he added. 

When the percussive hammer 118 is approximately at the tip of the shoe joi t, a further stand of drill 

5 pipe, which includes an internal gripping device, is added. If so desired, the internal gripping device may be set 

by, for example, rotating the drill string 112. The hammer 118 is landed on the shoe driving ring and half the 

stroke of the telescopic section 124 of drill pipe is compressed. The internal gripping device 115 is then 

engages and the pile 103, hammer 118, and drill string 112 is lifted as one assembly b the drill string 112. 

10 The pile-driving apparatus 100 is then tripped down to the sea floor 215, shown in Figure 2, by adding 

further stands of drill pipe. In one embodiment, a grooved bowl and slips may be used as each stand of drill 

pipe is added. in one altexnative embodiment, power slips may be used as each stand of drill pipe is added. The 

umbilical (not shown) is fed onto the drill string 112 and, in one embodiment, suppo d by the quick attach and 

release clamps 400, shown in Figure 4. Once the sea floor 215 has been tagged, and the pile 103 is substantially 

15 in contact with a selected location on the sea floor 215, self-penetration is logged until the combined weight of 

the drill string 112, the pile 103, and the percussive hammer 118 is supported by th sea floor 215 except for 

weight required to keep pile from buckling. The operation of the percussive hammer 118 then commences to 

drive the pile 103. 

20 During the pile-driving process, the percussive hammer 118 uses a prime mover fluid to generate the 

force, which is transmitted to the guide shoe tip to excavate a hole. In one embodiment, the prime mover fluid 

is hydraulic fluid provided by the umbilical. The hydraulic fluid may also be retri ved by the umbilical. In 

alternative embodiments, pressurized ambient sea water may be used as the prime in ver fluid in the percussive 

hammer 118. For example, ambient sea water may be provided to the percussive hammer, which may use the 

25 sea water as the prime mover fluid when operating the percussive hammer in deep water. When ambient sea 

water is used as the prime mover fluid, the size of the umbilical may be reduced. In alternative embodiments, 

rotation of the drill string 112 may be used as the prime mover in the percussive harnmer 118. 

Material from t4 hole created by the pile-driving process is bailed by returning fluids, such as ambient 

30 sea water. in one embodment, the returning fluids are discharged through the top of the casing to the open 

ocean. In an alternative eibodiment, the material is discharged through a port collar to the sea floor 215. If ti 

pile tip encounters stiff resistance or sandy layers, fluid may be dispensed from the tip to reduce external skin 

friction. in one embodinent, spent hydraulic fluid, such as the ambient sea wat r, may be dispensed. In 

alternative embodiments, other fluids, such as the aforementioned lubricants, may be dispensed. 

35 

Upon completioli of driving, e.g. when the pile 103 has been driven to the U sired depth, the drill string 

is rotated to unlock the üternal gripping device 115. In one embodiment, the drill str hg 112 may also be rotated 

to relock the telescoping ldrill pipe section 124. The percussive hammer 118 is then withdrawn from the casing 

and tripped back to thel rotary. Once in the rotary, the percussive hammer IB is rigged-down. in One 

40 embodiment, rig-down isthe reverse of rig-up. 

BN5D(XID: .WO__ 2004051004A2 I 
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In some embodiments, the pile 103 may be driven in stages. A second pile 103 may, for instance, be 

run into the rotary and made up to a desired length. The second pile 103 may have a reduced diameter and may 

be internally driven or top-driven It the second pile is top-driven, a sacrificial centralizing ring may, in One - 

5 embodiment, be included to allow a sleeve to pass the top of a second stage pile and establish contact with an 

anvil face. 

More particularly, when the first pile 103 is driven to a desired depth, the gripping device 115 unset to 

release the hammer 118, and equipment the drill string 112 tripped back to the rotary, the hammer 118 is racked 

10 back into the derrick 218. A second, reduced diameter pile 103 is run into the rotary and made up to required 

length. Dependent on length and diameter of this second stage, this pile-driving apparatus 100 may be 

internally driven or top-driven. The equipment and procedure for internal driving follow closely the procedure 

for the first stage. In the instance of top driving for the second stage, the pile-driving apparatus 100 is Set U 

with a sacrificial centralizing ring to allow the sleeve to pass over the top of the second stage pile and establish 

15 contact with the anvil face. The hammer is then activated and driving proceeds to desired depth. For internal 

drives the same procedure for first stage is followed. Choice of top drive versus internal "toe of pile" energy 

application is determined by the prevalent soil conditions on the location in question. The second stage is 

landed on the internal energy transfer ring in the toe joint of the previously driven section 

20 By using the present invention, in its various embodiments and implementations, one or more of a 

number of advantages may be realized. For example: 

the hydraulic pressure supplied to the percussive hammer may be reduced such that the 

present invention may be used in deep water pile-driving applications; by driving casing 

through shallow water flow sand(s),the underbalanced condition found after cementing, which 

25 may initiate shallow water flow, may be reduced or prevented; 

friction from the sediment beneath the mud line may be reduced and the penetration depth of 

the guide shoe tip increased; 

in deep water pile-driving, the use of hydraulic oil may be reduced, or eliminated, which may 

reduce, or eliminate, the potential for hydraulic oil to leak or spill into the undersea 

. 30 environment; 

the size of the umbilical may be reduced, which may reduce the number of reels used to store 

and deploy the umbilical, which may also increase the amount of available deck space on the 

platform; 

cutting disposal from drilling may be negated for environmental and economic advantage; and 

35 . consolidation of the formation may lead to higher pile foundation capacity and seal flows of 

gas an fluid that may otherwise be initiated. 

Still other advantages arising from one or more of the embodiments and implementations may become 

apparent to those in the art having the benefit of this disclosure. 
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Moreover, the present invention is expected to enhance prime equipment utilization by reducing the 

time required to carry out installations of caissons or tubular piles into the sea floor 2 15. By carrying out some 

or all of the above described functions "off the critical path," the invention may accel rate the program of batch 

conductor installations in deep water. The invention may also help overcome certain h stile environments found 

below the sea floor 215 in the early stages of the construction of oil wells in deep water conditions. 

This concludes the detailed description. The particular embodiments disci ed above are illustrative 

only, as the invention maI be modified and practiced in different but equivalent manners apparent to those 

skilled in the art having the benefit of the teachings herein. Furthermore, no limitations are intended to the 

details of construction or design herein shown, other than as described in the claims below. It is therefore 

evident that the particular embodiments disclosed above may be altered or modified and all such variations are 

considered within the scope and spirit of the invention. Accordingly, the protection sought herein is as set forth 

in the claims below. 
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WHAT IS CLAIMED: 

1. A pile-driving apparatus, comprising: 

a pile; 

a shoe tip coupled to a toe of the pile; and 

5 a drill string, the drill string including a hammer coupled to the pile such that the hammer is capable of 

transmitting a force to the shoe tip. 

2. The apparatus of claim 1, wherein the pile comprises a casing string, a deep water pile, a shallow water 

pile, a PLEM pile; a sub-sear template, a manifold pile, a tension leg platform anchor pile and a drill rig 

mooring pile. 

10 3. The apparatus of claim 1, wherein the shoe tip includes a membrane covering. 

4. The apparatus of claim 1, wherein the shoe tip is coupled to the pile interior. 

5. The apparatus of claim 1, wherein the shoe tip is coupled to the pile exterior. 

6. The apparatus of claim 1, wherein the hammer is coupled to the pile at the top thereof. 

7. The apparatus of claim 1, wherein the hammer is coupled to the pile at the toe thereof. 

15 8. The apparatus of claim 1, wherein the hammer is a percussive hammer. 

9. The apparatus of claim 8, wherein the percussive hammer comprises a hydraulic hammer. 

10. The apparatus of claim 1, wherein the drill string further includes a gripping device by which the drill 

string is coupled to the pile. 

11. The apparatus of claim 10, wherein the gripping device couples the drill string to the pile at the top of 

20 the pile. 

12. The apparatus of claim 1, wherein the drill string includes a plurality of wings by which the hammer is 

coupled to the pile via a sling. 

13. The apparatus of claim 1, further comprising an external gripping device by which the hammer is 

coupled to the pile via a sling. 

25 14. The apparatus of claim 8, wherein the percussive hammer is a rotation powered hammer. 

15. An apparatus, comprising: 

a pile; 

a shoe tip deployed at a tip of the pile; and 

a hammer coupled to the pile such that the hammer is capable of transmitting a force to the shoe tip. 

. 30 16. The apparatus of claim 15, further comprising a portion of drill pipe having a lockable telescoping 

section deployed in the pile. 

17. The apparatus of claim 15, wherein the pile includes a shoe joint capable of receiving the force from 

the hammer and transmitting said force to the shoe tip. 

18. The apparatus of claim 15, wherein the hammer comprises a percussive hammer. 

35 19. The apparatus of claim 15, further comprising a valve system to direct a fluid to at least one of the shoe 

tip and the pile. 

20. The apparatus of claim 15, further comprising a gripping device coupled to the hammer and coupled to 

the pile; and 

21. The apparatus of claim 15, further comprising a sling by which the hammer is coupled to the pile. 

RNSr)rnlfl .Wfl 1Arc1OtA 
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22. The apparatus of claim 15, further comprising an external gripping devi 

coupled to the pile via a sling. 

23. A method, comprising: 

positioning a hatmner relative to a pile such that the hammer is capable 

shoe tip 

positioning a portion of drill pipe to engage the pile; and 

deploying the pile beneath the surface of a body of water. 

24. The method of claim 23, wherein deploying the pile comprises deploying 

in contact with a first selebted location on a floor of the body of water. 

25. The method of claim 23, wherein positioning the hammer includes positi 

the hammer is capable of transmitting a force directly to the shoe tip 

26. The method of claim 23, wherein positioning the hammer includes positi 

the hammer is capable of transmitting a force indirectly to the shoe tip 

27. An apparatus, comprising: 

means for positioning a hammer relative to a pile such that the hammer 

force to a shoe tip; 

means engaging the hammer to the pile; and 

means for deploying the pile beneath the surface of a body of water. 

28. The apparatus of claim 27, further comprising means for transmitting a 

shoe tip such that the shoe tip penetrates the floor at the first selected location. 

29. The apparatus of claim 27, further comprising means for providing a ml 

shoe tip. 

by which the hammer: is 

transmitting a force to a 

such that the shoe tip is 

the hammer such that 

the hammer such that 

capable of transmitting a 

from the hamnier to the 

ting fluid proximate the 

30. A method for deploying a pile-driving apparatus, the method comprising: 

rigging up the pie-driving apparatus; and 

deploying the rigged-up pile-driving apparatus through the rotary of a drilling rig. 

31. The method of daim 30, wherein rigging up the pile-driving apparatus inclu es: 

positioning a pe4cussive hammer in a pile such that the percussive hammer is capable of transmitting a 

force to a shoe tip; and 

positioning the drill pipe to engage the pile. 

32. The method of claim 30, wherein deploying the rigged-up pile-driving apparatus through the rotary of 

the drilling rig includes deploying the rigged-up pile-driving apparatus through a rotary of a mobile offshb 

drilling unit. 

33. The method of 1aiin 30, further comprising single tripping the rigged-up 1 ile-driving apparatus to he 

seabed. 

34. A method for deploying a pile-driving apparatus, the method comprising: 

deploying the pile-driving apparatus; and - 

single tripping the rigged-up pile-driving apparatus to the seabed. 

35. The method of dlaim 34, wherein rigging up the pile-driving apparatus includes: 

positioning a percussive hammer relative to a pile such that the percussive hammer is capable o 

transmitting a force to a shoe tip; and 

BNSDOCID: <WO .. 200405004A2_I_> 
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positioning, in the pile, a portion of drill pipe having a gripping device to engage the pile. 

36. The method of claim 34, wherein deploying the rigged-up pile-driving apparatus through the rotary of 

the drilling rig includes deploying the rigged-up pile-driving apparatus through a rotary of a mobile offshore 

drilling unit. 

5 37. The method of claim 34, further deploying the rigged-up pile-driving apparatus through the rotary of a 

drilling rig. 

38. An apparatus, comprising: 

a plurality of casing joints; 

a shoe tip deployed at a tip of a first one of the plurality of casing joints; 

10 a percussive hammer deployed with the casing joints such that the percussive hammer is capable of 

transmitting a force to the shoe tip; 

a gripping device coupled to the percussive hammer and coupled to the casing joints; and 

a portion of drill pipe coupled to the plurality of casing joints via the gripping device and capable of 

deploying the casing joints beneath the surface of a body of water. 

15 39. The apparatus of claim 38, further comprising a portion of drill pipe having a lockable telescoping 

section deployed in the plurality of casing joints. 

40. The apparatus of claim 38, wherein the first one of the plurality of casing joints is a shoe joint capable 

of receiving the force from the percussive hammer and transmitting said force to the shoe tip. 

41. The apparatus of claim 38, wherein the percussive hammer comprises a hydraulic percussive hammer. 

20 42. The apparatus of claim 38, wherein the percussive hammer comprises a rotary percussive hammer. 

43. The apparatus of claim 38, further comprising a valve system to direct a fluid to at least one of the shoe 

tip and the plurality of casing joints. 

44. The apparatus of claim 38, wherein the percussive hammer is capable of transmitting a force directly to 

the shoe tip 

25 45. The apparatus of claim 38, wherein the percussive hammer is capable of transmitting a force indirectly 

to the shoe tip 

46. A method, comprising: 

positioning a percussive hammer in a first one of a plurality of casing joints such that the percussive 

hammer is capable of transmitting a force to a shoe tip; 

S30 positioning, in the plurality of casing joints, a portion of drill pipe having a gripping device to engage 

the casing joints; and 

deploying the plurality of casing joints beneath the surface of a body of water. 

47. The method of claim 46, wherein deploying the plurality of casing joints comprises deploying the 

casing joints such that the shoe tip is in contact with a first selected location on a floor of the body of water. 

35 48. The method of claim 46, wherein positioning the percussive hammer includes positioning the 

percussive hammer such that the percussive hammer is capable of transmitting a force directly to a shoe tip 

49. The method of claim 46, wherein positioning the percussive hammer includes positioning the 

percussive hammer such that the percussive hammer is capable of transmitting a force indirectly to a shoe tip 

50. An apparatus, comprising: 
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means for positioning a percussive hammer in a first one of a plurality of casing joints such that the 

percussive hammer is capable of transmitting a force to a shoe tip; 

means engaging the percussive hammer to the casing joints; and 

means for deploying the plurality of casing joints beneath the surface of a body of water. 

51. The method of claim 50, further comprising means for transmitting a force from the hammer to the 

shoe tip such that the shoe tip penetrates the floor at the first selected location. 

52. The method of claim 50, further comprising means for providing a lubricating fluid proximate the shoe 

tip. 

53. A pile-driving apparatus, comprising: 

10 a casing string; and 

a drill string disposed within the casing string, the drill string comprising: 

a gripping device coupling the drill string to the casing string; 

a percussive hammer deployed into the casing joints such that 

capable of transmitting a force to the shoe tip; and 

15 a shoe tip deployed at a tip of a first one of the plurality of casing joints. 

ie percussive hammer is 

BNSDcXID: -WO 2004051()04A21> 
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PrUfungsantrag gem. § 44 PatG 1st gestellt 

fi Vorrichtung zum grabenlosen Verlegen von Kanalrohren 

Verfahren zum grabenlosen Verlegen von Kanalrohren Ila, U
 5. 

(64), bei dem man den Rohrstrang von einem Anfahrschacht 12 1-21 
112 ic: u 

(54) aus axial im Erdreich vortreibt und dos Kernmaterial mit f 
Hilfe einer SpOlflüssigkeit durch dos Rohrinnere abfördert, 

’, ) 

dadurch gekennzeichnet, daF man die Spülflüssigkeit untor , 
lit 

Druek zu elner Düse (76) im Bereich des vorderen Rohrendes .. 
fördert und derart in Form sines odor mehrerer Flüssigkeits- : 
strahlen (88) aus der DUse austreten lªIM, daft die Flüssig-110  

keitsstrahlen schrg nach rUckwärts auf die Rohrwand . 02 

gerichtet sind 
-I’ 

:r:1.. 

16 16 

IN 

FA 
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dung des Verfahrens wird die aus dem hinteren Rohr-
eride austretende schlammfUhrende SpQlflüssigkeit un-
mittelbar im Anfahrschacht gefittert und wieder der DU -
Se zugeleitet. Es hat sich gezeigt, daB eine ausreichende 
Filterleistung bereits mit einern relativ kleinen Filter-
becken erzielt werden kann, das sich problemlos in ei-
nem for die Aufnahme einer Ieichtcn Vortriebspresse 
dimensionierten Schacht unterbringen 10t. Somit er-
übrigen sich aufwendige Instaflationen wie eine, Dick-
stoffpumpe, uberirdische Absetzbecken und derglei-
chen. 

Das erfindungsgemaUe Verfahren und die zu seiner 
DurchfOhrung vorgesehen Vorrichtungen zeichnen sich 
durch einen einfachen Aufbau und eine einfache Hand-
habung und eine entsprechende Starungsunanfalligkeit 
aus und bieten die Moglichkeit, Kanalrohre mit kleine-
ren Durchmessern auch Ober kurzere Verlegungsstrek-
ken grabenlos zu verlegen, ohne daB die Vorteile dieses 
Verfahrens durch unverhaltnisnial3ig lange RUstzeiten 
und hohe Anlagekosten zunichte gemacht werden. 

Vorteilhafte Ausgestaltungen der Erfindung ergeben 
sich aus den UnteransprUchen. 

Im folgenden werden bevorzugte Ausführungsbei-
spiele der Erfindung anhand der Zeichnungen näher er-
läutert. 

Es zeigen: 
Fig. 1 einen schematischen Längsschnitt durch einen 

Vortriebskopf; 
Fig. 2 einen Schnitt langs der Linie 11-11 in Fig. 1; 
Fig. 3 einen schematischen Teilschnitt durch einen 

Vortriebskopf gemäB einem anderen AusfUhrungsbei-
spiel; 

Fig. 4 eine Skizze der gesamten Vortriebsanlage; und 
Fig. 5 eine Skizze einer Vortriebsanlage gemal3 ei-

nem anderen AusfUhrungsbeispiel. 
Gemªl3 Fig. 1 ist  auf die vordere Endmuffe 10 eines 

PVC-Kanalrohres 12 ein Vortriebskopf 14 aufgesteckt. 
Der Vortriebskopf 14 weist ein zylindrisches Gehäuse 
16 auf, dessen Durchmcsser geringfUgig gröBer ist als 
der des Kanalrohres 12. Am vorderen Ende des Vor-
triebskopfes 14, rechts in Fig. 1. ist ein ringformiger 
Schneidkopf 18 angeordnet. Der Schneidkopf ist mit 
Hilfe eines Rollen- oder Kugellagers 20 unmittelbar in 
der zylindrischen Wand des Gehäuses 16 gelagert und 
bildet eine ringformige, mit Sagezahnen 22 versehene 
Schneidkante 24, deren Durchmesser mit dem AuL3en-
durchmesser des Gehauses 16 Ubereinstimmt. 

In der rückwärtigen Stirnfläche des Schneidkopfes 18 
ist ein Kranz von Turbinenschaufeln 26 ausgebildet, die 
schrg, beispielsweise unter einem Winkel von etwa 30O, 
zum Axialrichtung angestelit sind und im Langsschnitt 
gemaB Fig. 1 napfformig ausgebildet sind. 

Eine Dose 28 ist mit Hilfe einzehner radialer Stege 30 
koaxial in dciii Gehäuse 16 gehalten, Die Dose 28 ist 
Ober einen Schlauch 32 mit einer nicht gezeigten Pumpe 
verbunden und gibt Ober Austritisoffnungen 34 Wasser-
strahlen 36 ab, die schrag nach vorn und radial nach 
aul3en auf die Turbinenschaufeln 26 gerichtet sind. Der 
Wasserdruck liegt etwa in der GrOBenordnung von 8 bis 
35 MPa. Durch die auf die Turbinenschaufeln auftref-
fenden Wasserstrahlen 36 wird der Schneidkopf 18 in 
rasche Drehung versetzt, so daB er sich leicht in das 
Erdreich eunschneidet und Hindernisse wie Baumwur-
zeln oder dergleichen durchsagt. Das Wasser wird an 
den napfformigen Turbinenschaufeln 26 zur Innenwand 
des Gehäuses 16 umgelenkt, so daB es nicht nach vorn 
aus dem Gehäuse 16 austritt, sondern zum ruckwärtigen 
Ende des Kanalrohres 12 zuruckströmt. 

Ein Steg 38 ist diametral in dem Schneidkopf 18 ange-
ordnet und bildet zwei schrag angesteilte Flugel 40, mit 
denen der durch den Schneidkopf 18 ausgeschnittene 
Erdkern in das Innere des Gehäuses 16 befördert wird. 
Die hnnenIläche des Schneidkopfes iS ist im Ubergangs-
bereich zwischen der Schneidkante 24 und dem Schau-
felkranz konisch gestaltet, so daB das zerbrockelnde 
Erdreich nahezu ungehindert in das Innere des Gehäu-
ses eintreten kann. Dort wird das Erdreich durch das in 

io der Turbine verwirbelte und zum ruckwartigen Rohr-
ende zuruckströmende Wasser mitgenommen und zum 
ruckwartigen Rohrende mitgenommen. Im gezeigten 
Beispiel sind die FlUgel 40 an den auBeren Enden leicht 
abgewinkelt, so daB das Erdreich in den auBeren Urn -

is fangsbereich in etwa parallel zu der konischen lnnenflä-
che des Schneidrungs IS gefOrdert wird. 

Zur Befestigung des Vortriebskopfes 14 an dem Ka-
nalrohr 12 sind an dem hinteren Steg 30 ein oder mehre-
re Klemmteile 42 vorgesehen, mit Hilfe von Spann -

20 schrauben 44 radial nach aulIen spannbar sind, so daB 
sie von innen in die Muffe 10 des Kanalrohres 12 em-
greifen und die Rohrwand am Mantel des Gehäuses 16 
festspannen. 

Fig. 3 zeigt eine abgewandelte Ausfuhrungsform des 
Vortriebskopfes 14, die besonders für Rohre 12 mit gro-
Beret Nlennweite geeignet 1st. Die Klemmteile 42 zur 
Befestigung des Gehäuses 16 greifen in diesem Fall von 
auBen Ober die Muffe 10. Der Schneidkopf 18 weist bei 
dieser AusfUhrungsform eine axiale Welle 46 auf, die 

o Ober die radialen Flugel 40 mit der runglOrmigen 
Schneidkante 24 verbunden ist. Der durch die Leit-
schaufeln 26 gebildete Turbinenkranz ist am rückwärti-
gen Ende der Welle 46 ausgebildet. Der mittlere Teil der 
Welle 46 ist mit Hilfe eines Lagers 48 in einen ringf6rmi-

3 gen Halter 30 gelagert, der koaxial zur Wand des Ge-
häuses 16 an den radialen Stegen 30 befestigt ist und mit 
der Wand des Gehauses 16 einen ringfOrmigen Zwi-
schenraum for den Durchtritt des Erdreiches bildet. 

Die Düse 28 ist bei dieser AusfUhrungsform einfach 
40 als am vorderen Ende offenes Rohr ausgebildet, dessen 

Querschnitt teilweise mit den Turbinenschaufeln 26 
uberlappt. Das Wasser wird axial nach vorn aus der 
Dose 28 abgegeben und wird durch die Turbinenschau-
feln 26 in einen ringformigen Zwischenraum zwischen 

. der Dose 28 und dem Halter 50 umgelenkt. Das Wasser 
tritt dann durch die Zwischenräume zwischen den radia-
len Stegen 30 in die Muffe 10 des Kanalrohres 12 cin und 
nimmt das Erdreich mit, das durch den Zwischenraum 
zwischen dem Halter 50 und der Aullenwand des Ge-

50 häuses 16 in die Muffe 10 gelangt 1st. Da das Gehäuse 16 
nur eine geringe axiale Lange aufweist, kann das Erd-
reich diesen Zwischenraum aufgrund der Förderwir-
kung der schraggestellten Fidget 40 durchqueren, ohne 
daB ein alizu groBer Reibungswiderstand auftritt. 

55 Im gezeigten Ausfuhrungsbeispiel ist die Welle 46 als 
Hohlwelle ausgebildet, durch die ein Tell des aus der 
Duse 28 austretenden Wassers axial nach vorn aus dem 
Schneidkopf 18 austritt. Auf these Weise wird eine ge-
wisse Lockerung des Erdreiches erreichi, bevor es von 

60 dem Schneidkopf IS erfaflt wird. Durch geeignete Di-
mensionierung der Bohrung 52 der Hohlwelle 46 lath 
sich verhindern, daB vor dem Schneidkopf 18 ubermaBig 
groBe Hohlräume gebildet werden. 

Abweichend von den oben beschriebenen AusfUh-
65 rungsbeispielen ist es auch moglich, statt der DUse 28 

oder zusatzlich zu dieser eine oder mehrere Düsen an 
der Innenwand des Gehªuses 16 anzuordnen. Durch 
mehrere eunzeln abschaltbare DUsen kann so eine 
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Vorrnebskopfes keine Hohlraume ausgespült werden. 
Die zur Fixierung der Rotationsdiisc 76 dienenden 
Stege 78 sind nicht zwingend erforderlich, da die Duse 
durch den RuckstoB in Vorwartsrichtung angetrieben 
wird. Es genUgt deshaib, den Schlauch 80 mit der Rota-
tionsdüse 76 lose in den Rohrstrang einzulegen und die 
Position der Duse dadurch zu steuern, daB man den 
Schlauch 80 entsprechend der Vortriebsbewegung 
nachläBt. 

Im gezeigten AustUhrungsbeispiel bildet das von der 
Druckpumpe geforderte Wasser zugleich das Druck-
mittel für die Vortriebspresse 66. Das Verteilerventil 82 
ist so angeordnet, daB es von auBerhaib des Anfahr-
schachtes 54 betatigt werden kann, und ist über eine 
Leiturig 84’ mit der Vortriebspresse 66 verbunden, Mit 
Hilfe dieses Verteilerventils wird die Aufteilung des 
Druckrnittels zwischen dem Pressenzylinder und der 
Duse 76 gesteuert. Wenn sich wahrend des Rohrvor-
triebs die Iodenbeschaffenheit ändert und sich der Em-
dringwiderstand erhöht, weil das Kernmaterial mit Hilfe 
der RotationsdUse 76 nicht ausreichend abgebaut wer-
den kann, so wird die Druckzufuhr zu der Vortriebs-
presse 66 gedrosselt und statt dessen die Wasserzuluhr 
zur Düse erhöht. Wenn der Stau des Kernrnaterials be-
seitigt 1st, kann die Druckzufuhr zur Vortriebspresse 
wieder erhOht werden. Alternativ zu der Handsteue-
rung ist auch eine automatische Regelung anhand des 
Vorti-iebswiderstands moglich. 

Die Vortriebspresse 66 ist mit Huhe einer StUtze 108 
auf dem Filterbehalter 92 montiert und ist somit stets 
korrekt in bezug auf die Lafette 68 ausgerichtet. Die 
Lafette 68 wird durch lOsbare Schienen gebildet, die 
beispielsweise durch Unterlegen von PaBstUcken an den 
jeweiligen Rohrdurchmesser angepaBt werden kOnnen. 
Aul3erdem sind these Schienen der Lafette 68 so gestal-
tet, daB sie sich axial ein Stuck in das Erdreich einschie-
ben lassen, urn dem Vortriebskopf 74 beim Begina des 
Prel3vorgangs so lange Fuhrung zu geben, bis er vail-
standig in das Erdreich eingedrungen 1st. Hierdurch 
wird die Zielgenauigkeit der Vorrichtung wesentlich 
verbessert. 

Die AbstUtzung der - vorzugsweise zweistufigen - 
Vortriebspresse 76 erfolgt mit Hilfe eines Stempels ItO 
unmittelbar am ruckwärtigen Ende des Pressenzylin-
ders. Hierdurch wird eine Ieichte und kompakte Kon-
struktion ermoglicht. Der Stempel 110 ist gelenkig mit 
einer zur Druckverteilung dienenden StUtzplatte 112 
verbunden. Aufgrund dieser gelenkigen Verbindung 
kann die Vortriebspresse 66 auch dann ihre ursprUngli-
che Richtung beibehalten, wenn die StUtzplatte 112 
nicht genau rechtwinklig zur Pressenachse orientiert 1st. 

Die Langswande des Anfahrschachtes 54 sind in ubli-
cher Weise mit zwei annähernd parallelen Verbauplat-
ten 114 ausgekleidet, die durch waagerechte Stützen 
116 auf Abstand gehalten werden. Die Verbaupiatten 
114 weisen an ihrcn senkrechten Kanten einen Falz 118 
auf, wie auf der rechten Seite in Figur 5 zu erkennen 1st. 
Am entgegengcsetzten Ende der Verbauplatte 114 wird 
durch eine in den FaIz eingelegte Winkeileiste 120, die 
sich mit ihrem freien Schenkel am Erdreich abstutzt, 
eine senkrechte Fuhrungsnut 122 gebildet. Die StUtz-
platte 112 ist Teil einer durch waagerechte Streben 124 
versteiften und an der Ruckseite durch ein Blech ver-
kleideten Abschlul3wand 126, die mit ihren senkrechten 
Randern in die FUhrungsnuten 122 der Verbaupiatten 
114 eingeschoben 1st. Auf these Weise wird eine saubere 
Auskleidung des Anlahrschachtes und zugleich eine sta-
bile AbstUtzung der Vortriebspresse 66 ermOglicht. Da 

die Verbauplatten 114 durch die StUtzen 116 nicht vollig 
starr miteinander verbunden sind, sind die Fuhrungsnu-
ten 122 so bemessen, daB die AbschluBwand 126 em 
ausreichendes Spiel aulweist Wahiweise kOnnen die Fu-

5 gen zwischen der AbschiuBwand 126 und den Verbau-
platten 114 jedoch durch Moosgummidictitungen oder 
dergieichen abgedichtet sein, so daB die Wasserhaitung 
in dem Anfahrschacht 54 wesentlich erleichtert wird. 

10 PatentansprUche 

1. Verfahren zum grabeniosen Verlegen von Kanal-
rohren (64), bei dem man den Rohrstrang von ei-
nem Anfahrschacht (54) aus axial im Erdreich vor-

s treibt und das Kernmaterial mit Hilfe einer SpUl-
flUssigkeit durch das Rohrinnere abfördert, da-
durch gekennzeichnet, daB man die SpUlulussig-
keit unter Druck zu einer DUse (76) im Bereich des 
vorderen Robrendes fördert und derart in Form 

20 eines oder mehrerer Flussigkeitsstrahlen (88) aus 
der DOse austreten lath, daB die Flussigkeitsstrah-
len schrag nach rückwärts auf die Rohr-wand ge-
richtet sind. 
2. Verfahren nach Anspruch 1, dadurch gekenn-

25 zeichnet, daB man auf das vordere Rohrende einen 
rohrfOrmigen Vortriebskopf (74) aulsetzt, in dem 
die DUse (76) in einer gegenUber dem vorderen 
Ende des Vortriebskopfes zuruckliegenden Posi-
tion gehalten ist. 

so 3. Verfahren nach Anspruch I oder 2, dadurch ge-
kennzeichnet, daB man den Abstand der DUse (76) 
zum vorderen Ende des Rohres (64) bzw. des Vor-
triebskopfes (74) bei schwereren Boden verringert 
und bei leichteren Böden vergroBert. 

35 4. Verfahren nach einem der vorstehenden Anspru-
che, dadurch gekennzeichnet, daB man als Duse 
(76) eine ruckstoBgetriebene RotationsdUse ver-
wendet. 
5. Verfahren zum grabenlosen Verlegen von Kanal-

40 rohren (12), bei dem man den Rohrstrang von ei-
nem Anfahrschacht (54) aus im Erdreich vortreibt 
und das Kernmaterial mit Hilfe einer SpUlflussig-
keit durch das Rohrinnere abfordert, dadurch ge-
kennzeichnet, daB man die SpUlfIUssigkeit unter 

45 Druck zu einer DOse (28) im Bereich des vorderen 
Rohrendes fördert und mit einem oder mehreren 
aus der Düse austretenden Flussigkeitsstrahlen (36) 
einen mit Turbinenschaufeln (26) versehenen dreh-
baren Schneidkopf (18) antreibt, wobei zumindest 

so der Uberwiegende Tell der FlUssigkeitsstrahleri 
durch die Turbinenschaufetn in Richtung auf das 
hintere Rohrende umgelenkt wird. 
6. Verfahren nach einem der vorstehenden Anspru-
che, dadurch gekennzeichnet, daB man die aus dem 

55 hinteren Rohrende abflieBende schlammfUhrende 
SpUiflUssigkeit unmitteibar im Anfahrschacht (54) 
filtert und erneut der DUse (12; 76) zufOhrt. 
7. Verfahren nach einem der vorstehenden Anspru-
che, dadurch gekennzeichnet, daB die Rohre (64) 

60 hydraulisch vorgeprel3t werden und daB man Was-
5cr als hydraulisches Druckinittel benutzt. 
8. Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, daB die hydraulische Vortriebspresse (66) 
und die Düse (76) von einer gemeinsamen Druck-

65  gespeist werden. 
9. Verfahren nach Anspruch 7 oder 8, dadurch ge-
kennzeichnet, daB man bei einem erhOhten Var-
preBwiderstand zeitweise die Vortricbskraft ver-
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CONDUITE DE GUIDAGE TELESCOPIQUE 

DE FORAGE EN MER 

La prØsente invention concerne le domaine connu du forage en met 
a 

partir d’un support flottant ancrØ en surface et plus particuliŒrernent des 

5 dispositifs de guidage des trains de tiges de forage installØs au niveau du 

fond de la iner. 

Elle concerne plus particulierement le forage dØviØ en eau 

profondes, de maniŁre atteindre des points ØloignØs de la verticale de 

l’axc de l’engin de forage en surface. 

10 Des que la profondeur d’eau devient importante l’exploration et 

l’exploitation des champs de production notamment des champs pØtroliers 

s’cffectue en gØnØral 
a 

partir d’un support flottant. Cc support flottant 

comporte en gØnØral des inoyens d’ancrage pour rester en position malgrØ 

les effets des courants, des vents et de la houle. 

15 Dans le cas des operations de forage, ii comporte aussi en gØnØral 

des moyens de rnanutention des trains de tiges, ainsi que des Øquipements 

de guidage associCs a des systŒmes de sØcuritØ installØs au niveau du fond 

de la mer. 

Les forages sont habituellement rØalisØs a la verticale de l’engin de 

20 forage, puis pØnŁtrent le sol verticalement stir des hauteurs de plusieurs 

centaines de metres. Ensuite, lesdits forages sont poursuivis jusqu’à la 

nappe de pØttole appelØe "reservoir", soit scion la verticale, soit avec une 

deviation angulaire progressive, de maniŁre 
a atteindre des points dudit 

reservoir, plus ou moms ØloignØs. 

25 La phase de dØmarrage du puits est en gCnCral effectuØe en 

descendant depuis la surface une ernbase de forage reposant stir le fond 

mann munie de lignes guides jusqu’en surface, puis on descend une 

longueur de conduite, appelØe "casing" ou cuvelage, de fort diamŁtre, en 

gØnCral 0,914 in (36") et mesurant de 50 a 60m de long au total. Ledit 

30 casing est rCalisC I partir de longueurs unitaires de conduite mesurant 

environ 12 in de long assemblCes pat vissage I bord de la platefonine de 

forage, au niveau du plancher du derrick. Pour resister aux efforts, chaque 

longueur unitaire de casing comporte 
a chaque extrØmitC une zone 
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renforcØe sur une longueur de 0.5m 
a Im, constituØe d’une surØpaisseur 

correspondarit a environ 0.5 1 2 fois l’Øpaisseur courante d la paroi dudit 

casing, Øpaisseur dans laquelle est usinØc ledit filetage. Ldit casing, une 

fois assemble, passant I travers ladite embase, est alors sirrplement plantØ 

dans le sot, en gØtlØtal pen consolidC et itenfoncement est suvent effectuØ 

par lancage (c’est 
a 

dire par envoi d’eau sons pression). Cc premier casing 

sert I consolider les patois du puit dans la zone proche du Ebnd de la mer, 

et fait donc office dc dispositif de guidage dtun second casirg, de diamŒtre 

infØrieur et, en geriØral, d’une longueur totale de 150 1 200n, ledit second 

casing Øtant lui aussi rØalisC par assemblage de conduit de 12m de 

longueur unitaire cQmportant des zones renforcØes aux extrØnitØs, prØsente 

un diamŒtre extØrieur, y compris les zones de filetage renforc4cs, largement 

infØrieur au diamtre interne du casing externe, pour q’il puisse y 

coulisser libtement lors de l’installation et pour que le cheriinement du 

coulis de cimentation puisse se faire dans les meilleures concitions. Ledit 

second casing est alors soit vibrofoncØ, soit fore si le terrain 1’exige, puis 

on cimente depuis la surface l’interstice entre lesdits casings e le sol, ainsi 

que entre les deux dits casings. Durant ces phases, on tra’raille I trou 

ouvert (<< open hole >) et Pon risque d’Œtre exposØ I des intabilitØs de 

terrain, on encore 
a 

des arrivØes d’eau intempestives survennt I faible 

profondeur sons le fond de la trier (<< shallow water flow >)) perturbant 

gravement La phase de dØmarrage du puits. 

Scion la nature du sol, on pent Œtre amenØ I considØrer 4n troisiŒme 

casing, voire un qnatriŁme, de maniŁre I atteindre une profondeur 

suffisante pour initier Ic forage proprernent dit. 

Ainsi, les casins multiples prCsentent des espaces impoItants entre 

chaque dit casing et Ac suivant et, de plus, du fait que chacun desdits 

casings s’Øtend depuis le niveau du sol mann jusqu’à son extrØnitØ  la plus 

basse, ccci implique qu’au niveau du sol mann et sun toute la 1auteur du 

premier casing et des suivants, on observe radialeinent deux, tois, voire 

quatre on plus, ØpaiSSUtS Successives de casing, qui seront en fit inutiles 

dans la poursuites des iop6rations, car dans la phase pnincipale d forage et 

dtexploitation du puits, uric seule Øpaisseur de casing est nØcesaire pour 

16 
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assurer Ic supportage des Øquipements de fond ainsi que 1t6tanch6it de 

l’ensemble. Ces multiples casings, redondants dans la zone proche du fond 

mann, sont rendus nØcessaires en raison de la maniŁre de procØder pour le 

dØrnarrage d’un forage de puits scion Part antØrieur, redondance qui 

5 reprØsente une quantitØ d’acier considerable, et donc un coit trŁs 

important. 

On connaIt le brevet GB-2,338,009 qui dØcrit un mode d’installation 

de multiples ØlØments de casings indØpendants installØs successivement les 

uns dans les autres avec un jeu tØduit. Lesdits casings Øtant installØs en 

10 sequence, Pun aprŁs l’autre, ccci permet, en raison dudit jeu rØduit, de 

minimiser Ic diamŁtre maximal du trou a forer, tant pour Ic casing extØrieur 

que les casings intermØdiaires, cc qui rØduit dautant la quantitØ de gravats 

a Øvacuer ainsi que les besoins en puissance de l’engin de forage et par là 

mŒme, sont coüt horaire. 

15 On connaIt le brevet US-5,307,886 qui dØcrit un systŁme et ou mode 

d’installation permettant de rØaliser de multiples casings a jeu rCduit, et 

minimisant l’espace entre ledit casing et la paroi du trou fore dans le sol. 

Un premier problŁme a la base de l’invention est de fournir un 

dispositif de guidage perrnettant de guider le train de tige de forage et 

20 l’outil de forage le plus profondØment possible dans le sous sol au fond de 

la men, de maniŁre a Øviter ces incidents d’arrivCe d’eau intempestive 

survenant a faible profondeur lots de l’installation des casings. 

Un autre problŁrne est de rØduire les phases de manipulation et 

d’assemblage a bord de la plateforme de forage, des conduites unitaires 

25 servant a rØaliser lesdits casings afin de rØduite la difficultØ, la durCe et 

donc Ic coftt de l’installation des casings, particuliŒnement dans le cis d’une 

installation en Ultra Grands Fonds c’est a dire pour des profondeurs de 

2000 a 3000 metres voire plus. En effet, ces manipulations Øtant tØalisØes 

en sequences successives et indØpendante, si Ic temps proprernetit dit de 

30 misc en place, c’est a dire l’enfoncement dans le sol, du premier casing, du 

second casing ou des suivants reste acceptable, les manipulations 

intermCdjajnes consistant a tamener en surface des outils de prehension, 

puis a redescendre a nouveau Ic casing suivant, reprCsentent alors un temps 

1?8 
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considerable, donc un coüt d’immobilisation de Pen inde forage 

extremeinent ØlevØ, lorsque la hauteur d’eau atteint 2000, 300 voire 4000 a 

5000m ou plus. Dc plus, les phases de cimentation de l’nterstice entre 

deux risers nØcessitent un temps trŁs important qui augmnte d’autant Ic 

5 coüt de ltopØratiori. 

Un autre poblŁme est de rØduire radicalement la uantitØ dacier 

nØcessaire 
a la rØilisation de ces casings en minimisant 1  redondances 

ainsi que les jeux entre lesdits casings successifs. 

D’autre part dans Ic cas de forage de plusicurs puit dØviØs, ii est 

10 possible de constituer un rØsŁau de puits en forme de parapl.iie issus d’une 

mCme position du support flottant en surface, cc qui perrnet de regrouper, 

pendant toute l’ep1oitation du champ, l’ensernble des Øcuipements de 

surface en un mCme lieu. Dc telles installations sont appe1es DTU (Dry 

Tree Units), ctest 
a 

dire unites a tØtes de puits sØches, car dans ce cas les 

15 tŒtes de puits sont rassemblØes en surface, hors d’eau. L’ep1oitation est 

ainsi grandement facilitØe, car i1 est possible d’avoir ccŁs a Pun 

quelconque des puits depuis le DTU, pour effectuer toutes 1es operations 

de conttôle et de maintenance sur les puits, et ce pendant toue la durØe de 

vie des installations qui atteint 20 a 25 ans et voire mØme plus 

20 Dc tels forages dØviØs ne sont possibles que si les rØsrvoirs sont a 

grande profondeur, par exemple 2000 
a 

2500 m, car ii est impØratif d’avoir 

une longueur verticl.e de plusieurs centaines de metres dans I fond mann, 

avant d’initier la 46viation du puits dont le rayons de ourbure des 

conduites coflstjtutiVes du puits sont de I’otdre dc 500 a 1000 n. 

25 On connaIt les brevets EP 0952300 et EP 0952301 qui Øcrivent des 

mØthodes et dispositifs permettant d’effectuer des forages dCiØs en tirant 

profit de la tranche d’eau pour s’Øcarter au maximum de la verticale de 

l’engin de forage t pour reposer dans Ic fond mann dc maniCre 

sensiblement tangenticl1e a l’honizontale. 

30 Dans ces brevets, les dispositifs de guidage installØs at fond de la 

men pØnŁtrent dans Ic sal et permettent d’assurer l’amorcage du puits de 

forage darts Ic fond mann scion une inclinaison d’un angle donnØe par 

rapport 
a 

la verticale1 Le dispositif de guidage est reliØ 
a 

l’engn de forage 
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par une conduite appelØe "riser de forage" qui guide le train de tiges de 

forage qui les traverse et assure la remontØe des boues et des debris de 

forage. 

Cet ØlØment de guidage installØ an fond de la met doit permettre de 

5 respecter des rayons de courbute importants de 500 a 1000 m et par 

consequent doit Œtre de grandes dimensions, tout en restant trŁs resistant 

pour absorber les efforts considØrables engendrCs par le train de tige de 

forage qui sera mi aussi contrairit a Øpouser le mØme rayon de courbure, cc 

qui induit des frotternent trŁs importants et des risques de dØstabilisation 

10 de l’ensemble au cours du forage. 

Dc plus cet ØlØrnent de guidage de dimensions et de masse 

considerable doit Øtre prØinstallØ dans les ultra grands fonds, c’est a dire 

dans des profondeurs d’eau de 1000 a 2500 m, voire plus. 

� 

Plus prØcisCrnent dans :EP-0,952,301, le dispositif de guidage 

15 comprend un ØlØment de conduite appelØ "conducteur" qui est en fait le 

tube guide du puits de forage dØployØ a partir du support flottant a travers 

le riser de forage jusqu’à une structure appelØe "skid" reposant sur le fond 

de la mer. Cette structure - skid maintient et guide le tube conducteur 

horizontalement au dessus du fond de la met a une certaine hauteur. Puis 

20 cc conducteur adopte une courbure en direction du fond de la trier sous 

l’effet de sa propre gravitØ. Le conducteur lots de son dØploiement coopCre 

avec des outils de forage pour qu’il s’enfonce partiellement dans le fond de 

la mer. La misc en place d’un tel dispositif de guidage et notamment du 

conducteur depuis le support flottant reprØsente une contrainte 

25 opØrationrielle importante. En outre cc dispositif de guidage ne permet 

aucun contrôle de la courbure du conducteur. D’autre part, pour respecter 

un grand rayon de courbure, notamment supØrieur a 500 m, ii est 

nØcessaire que le conducteur se dØploie tangentiellement a l’hotizontale sur 

plusieurs dizaines de metres au deli du point d’appui qui assure son 

30 guidage sur la structure skid. 

Enfin, aucun moyen n’est dCcrit dans ces brevets pour permettre la 

rØalisation de la mise en place dudit conducteur selon un grand rayon de 

courbure comme cela est nCcessaire pour que le train de tiges, et suttout 

’ fl ’OO4OOl18OA1 I 
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les ØiØments de cuvelage puissent opØrer avec un minimu4 de frottement 

lateral i 1’int6rieu de la conduite. 

Pour un rayon de 600 m, si la tŒte de puit est a 2 m ai dessus du sol, 

Ic conducteur n’atteindra le sol que 50 
m 

plus loin ce ui signifie une 

5 portion de conducteur de 50 m, en porte-àfaux, libte et n   maintenu, ce 

qui est inacceptabie car le conducteur risque de casser ou d plier en raison 

d’urie courbure locale trop forte, car incontrôlØe. Dc plus, le porte-a-faux 

ainsi crØØ risque d’Œtre prØjudiciable a un bon fonctionn ment lots des 

operations de foiage ainsi que pendant toute la durØe d vie qui peut 

10 dØpasser 25 ans. 

Un autre problŁme scion la prØsente invention est dnc de fournir 

un dispositif de guidage dans une application en forage dØviØ dans la 

hauteur de la trar*che d’eau, qui puisse Œtte mis en place elon un grand 

rayon de courbure de façon fiable, c’est a dire en pouva t contrôler la 

15 courbure scion un grand rayon de courbure notarnment suprieur a 500 m 

et dont la rØalisation et la misc en place soient faciles a rØali er. 

Scion un premier aspect apportant une solution a problŁme de 

guidage du train de tige et de Youtjl de forage Ic plus profondØment 

possible, la presente invention fournit un dispositif de guidage d’une 

20 installation de foage en met comprenant au moms un r set de forage 

s’Øtendant depuis tin support flottant jusqu’au dit dispositif de guidage au 

fond de la met, edit forage pouvant Œtre rCalisØ depuis ledit support 

flottant a travers ledit riser de forage l’aide d’un train de tige de forage 

CquipØ a son extremitØ d’outils de forage passant 
a 

travers ledit riser de 

25 forage et ledit dispositif de guidage, ledit dispositif de guidage Ctant 

caractØrisØ en cc qu’il comprend une conduite de guidag tØlescopique 

comprenant des 616ments de conduite tØlescopiques coaxianx (XX’) et de 

diamŁtres dCcroissnts, prØassemblØs les uns aux autres, dc maniŒre a ce 

que lesdits ØJØments de conduite tØlescopiques soient aptes a coulisser dans 

30 la direction axiale (XX’) les autres, l’ØlØment de conduit telescopique 

interne de plus petit diamØtre Øtant ØquipC a son extrØmitØ c’un moyen de 

dØcohØsion du sol apte a crØer un enfoncenient progressif Ians le sol d 

ladite conduite dc guidage tØlescopique par coulissement vrs I’extØrieur 

R!rYY’Ifl- .Wfl MkUM11PAIAl 
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desdits ØlØments de conduite tØlescopiques pour permettre ainsi de guider 

plus profondØtnent clans le sol ui-i outil de forage l’extrØmitØ dudjt train 

de tige. 

On comprend que Penfoncement progressif clans le sol de la 

5 conduite de guidage se fait 
a 

partir d’une position initiale rØtractØe clans 

laquelle l’ØlØment de conduite tØlescopique interne de plus petit diamŁtre 

est rentrØ a l’intØrieur des ØlØments de conduite tØlescopique de plus grand 

diamŁtre. Donc tous les ØlØments de conduite tØlescopiques sont 

positionnØs a l’intØrieur d’un ØlØment de conduite tØlescopique externe de 

10 plus grand diamŁtre. L’enfoncement progressif dudit moyen de dØcohØsion 

se produit par coulissement progressif vers l’extØrieur des ØlØments de plus 

petit diamŁtte clans ceux de plus grand diamŁtre, et donc tout d’abord de 

l’ØlØment de conduite interne tØlescopique interne de plus petit diamŁtre 

puis progressivement des ØlØments de conduite tØlescopiques de diamŁttes 

15 croissants, et jusqu’à complet dØploiement de tous les ØlØments de conduite 

tØlescopiques en extension vers PextØrieur. 

En procØdant ainsi, clans le cas du forage vertical conventionnel, on 

descend depuis la surface un unique dispositif de guidage, au lieu de deux, 

voire trois clans Part antØrleur, cc qui reprØsente un gain de temps 

20 considerable clans le cas de forage en mer profonde, par exemple par 2 000, 

3 000m, voire plus, car 
us doivent Œtre descendus successivement. Dc 

plus, en cas d’instabilitØ de terrain, ou encore en cas d’arrivØe d’eau 

intempestives survenant 
a faible profondeur sous le fond de la mer, le 

casing Øtant continu sur toute sa longueur, les risques d’effondrement sont 

25 considØrablement rØduits, voire mCme radicalement supprimØs. Enfin, les 

operations dc cimentation du dispositif scion l’invention sont rØduites au 

minimum, car ii n’est plus nØcessaire de l’effectuer aprŁs chaque misc en 

place d’un casing clans le casing prØcØdent, comme c’est le cas clans les 

casings de la technique antØrieure. En effet, la cimentation est effectuØe en 

30 une seule fois aprŁs dØploiexnent complet du dispositif tØlescopique. 

Dans tin mode prØferØ de rØalisation ledit ØlCment de conduite 

interne de plus petit diamŁtre prCsente un diamŁtre sensiblement identique 

a celui dudit riser de forage. 

I ’Y -C’ 
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Dans un mode particulier de rØalisation lesdis moyens de 

dØcohsion du sol sont constituØs par un opercule mu1tiperorØ permettant 

de rØaliser un lançage d’eau ou de bouc par injection sons frte pression. 

Plus partiuliŁrement, ladite conduite de guidae tØlescopique 

5 comprend au moiiis 3 ØlØxnents, de conduite tØlescopique coxiaux. 

Plus particii1i6reinent encore, chacun desdits ØlØmedts de conduite 

coaxiaux-tØlescopiques prØsentent une longueur de 50 a oo metres, de 

prØfØrence 100 i 200 metres et ladite conduite de gudage dØployØe 

prØsente une longUeur de 150 
a 600 metres de prØfØrence 20 

a 

300 metres. 

10 Le dispositif de guidage scion l’invention est dans un remier temps 

prØfabriquØ 
a 

terre, puis mis en configuration rØtractØe pr introduction 

des conduites les unes dans les autres de man iŒre a rØdure la longueur 

totale au minimum, puis mis a l’eau et ØquipØ d’ØlØments de lottaison, puis 

remorquØ sur site jusqu’à l’axe du derrick de forage, et etiifin cabanØ de 

15 telle maniŁre que la partie supØrieure de ladite conduite te1esopique puisse 

Œtre saisie par l’outil de manipulation installØ en extrØmitØ diii train de tiges 

manutentionnØ paid le derrick, l’ensemble Øtant alors descend i en une seule 

fois, en configuration verticale vets l’embase de guidage rposant sur le 

fond de la met. 

20 Etant prØfaltriquØs a terre, chacun desdits 616menti de conduite 

tØlescopique sera rØalisØ pat assemblage de longucurs successives de 

conduites, 1esdites conduites Øtant simplement soudØes bcut a bout de 

maniCre conventiobnclle comme dans le cas de la fabrication des pipe-

lines. Ii n’est ainsi pas nØcessaire de renforcer les extrØmits de chacune 

25 des longueur unitaie de 12m, car aucun filetage n’y est usinØ et l’ensemble 

prØsente alors un 4iam6tre optimal et nettement rØduit par 1apport 
a 

l’art 

antØricur. 

On entend pr << conduite de guidage telescopique rØtrctØe >> que les 

diffØrents ØlØments de conduite tØlescopique prØassemblØs ont tels que 

30 ceux de petits dianŁtres sont rentrØs 
a PintØrieur de ceux 4 plus grands 

diamŁtres. 

Scion un secbnd aspect permettant de rØsoudre Ic prblŒme de Ia, 

misc en place de diSpositif de guidage dans une application er forage dØviØ 

iNsricxin- <wo 
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dans la hauteur de la tranche d’eau, la prØsente invention fournit un 

dispositif de guidage utile dans une installation de forage en mer, 

installation dans laquelle au moms un riser de forage s’Øtend depuis un 

support flottant jusqutaudit dispositif de guidage au fond de la met, ledit 

5 riser de forage deviant progressivement depuis une position sensiblement 

verticale au niveau dudit support flottant jusquà une position sensiblement 

horizontale ou tangentielle 
a 

i’horizontale au fond de la met, ledit forage 

pouvant Ctre rØalisØ depuis ledit support flottant a travers ledit riser de 

forage et ledit dispositif de guidage de maniŁre a ce que le puits de forage 

10 dans le fond de la mer soit axnorcØ scion une inclinaison donnØe oc par 

rapport a i’horizontale de prØfØrence de 5 
a 60, de prCfØrence encore 25 a 

45° ledit dispositif de guidage Øtant caractØrisØ en cc qu’il comprend une 

dite conduite de guidage tØlescopique dans une position enfoncØc dans le 

sol dans laquelle ladite conduite de guidage tØlescopique rØtractØc ou ledit 

15 ØlØment de conduite tØlescopique externe lorsque ladite conduite 

tØlescopique est compiŁtcment dØployØe comprennent successivement 

� une extrØmitØ avant reposant sensiblement hotizontalement sur 

le fond de la mer, 

� une portion intermØdiaire courbe de enfoncØe dans le sous-sol 

20 du fond de la met scion un grand rayon de courbure, de 

prØfØrence un rayon de courbure supØrieur 
a 500 m, et 

* une portion arriŁre sensiblement linØaire enfoncØe dans ic sons-

sol du fond de la met scion une dite inclinaison donnØe cr, 

ladite conduite de guidage tClescopiquc ou ledit ØlØment tClescopique 

25 externe coopØrant avec des moyens d’enfoncement contn316 permettant 

l’enfoncement de ladite conduite de guidage tØlescopique rØtractØe dans Ic 

fond de la mer lorsque ladite conduite de guidage tØlescopique rØtractØc est 

tractØe au fond de la met 
a son extrØmitØ avant, depuis une position initiale 

oil ladite conduite de guidage tØlescopique rØtractCe repose entiŁrement 

30 par-dessus le fond de la met dans une position sensiblement horizontale, 

jusqu’à une dite position enfoncØe dans le sous-sol du fond de la mer. 

La courbure de la conduite de guidage tØlescopique est donc formØe 

par l’enfoncement contrôlØ de la conduite de guidage. En raison de la 

BNSDOCID: <WQ__2004001 1B0Al 
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longueur importarite de ladite conduite de guidage en poition rØtractØe, 

chacun des tronçon rØttactØ prendra la mŒme courbure, sans engendrer 

d’efforts significatifs au seth de l’ensemble. 

Les moyens d’enfoncement de la conduite de guidae tØlescopique 

rØtractØe permettent d’obtenir par enfoncement de la conduite, une 

courbure de la conduite asrec un grand rayon de courbur a une valeur 

voulue et contrôiØe, Ic rayon de courbure Øtant en effet dØpendant des 

caractØristiques et de l’agencement desdits moyens d’enfoncenent. 

On compred que ladite portion linØaire inclinØe se trouve dans Ic 

prolongernent tangentiel de ladite portion courbe et, c’est 1inclinaison de 

cette portion 1in6ire qui determine ledit angle a d’amorçae du puits de 

forage. 

On comprertd Cgalement qu’on entend par "horizontal au fond de la 

met", une position sensiblement horizontale en fonction du relief du fond 

de la met. 

Dans un made particulier de rØalisation, ladite condute de guidage 

prØsente une longueur de 100 a 600 m, de prØfØrence 250 a 40 m avec une 

dite inclinaison donnØe cc de la conduite de guidage d’enviroi 10 a 60°, de 

prØfCrence 25 a 45°. La courbure recherchØe de la conduie de guidage 

correspond alors âune augmentation d’inclinaison d’environ o par portion 

de longueur de conduite de guidage de 10 iii, soit un rayot de courbure 

d’environ 560 m. 

Dans un mode prØfØrØ de rØalisation, ladite extrØmit avant de la 

conduite de guidage tØlescopique rCtractØe est encastrØe dan uric ernbase 

comprenant une charge reposant sur uric semelle avant de sote que ladite: 

ernbase maintient adite extrCmitØ avant de ladite conduit de guidage 

sensiblement horiz4ntalement sur le fond de la met lorsqu ceile-ci est 

tractCe. Ladite embase empCche l’enfoncement de l’extrØrritØ avant de: 

ladite conduite de 1 guidage tØlescopique rØtractØe, ainsi qu4 sa rotation 

autour d’un axe sensiblement horizontal perpendiculaite a Pax de traction. 

La prØsente invention fournit Øgalernent un procØdØ 4e rØalisation 

d’un dispositif de guidage scion l’invention, caractØrisØ en cc qu’on realise 

des Øtapes dans lesqtuelles 

BNsOcXD WO_ 2004001OA1J. 
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- on met en place tine dite conduite de guidage tØlescopique 

rØtractØe dans une dite position initiaTe reposant sensiblement 

horizontalement et de façon rectiligne sur le fond de la met, 

ladite conduite de guidage tØlescopique rØtractØe cooperant avec 

5 desdits moyens d’enfoncement contrôlØ, et 

- on realise tine traction au fond de la mer de ladite extrCmitØ 

avant de ladite conduite de guidage telescopique, de prØfØrence 

dans la direction longitudinale axiale de ladite conduite de 

guidage telescopique, depuis ladite position initiale jusqu!à une 

10 dite position enfoncØe. 

La presente invention a Øgalement pout objet tine installation de 

forage en met comprenant tin riser de forage s’Øtendant depuis un support 

flottant jusqu’à un dispositif de guidage scion l’invention auquel ledit riser 

de forage est connectØ. 

15 Dans le cas de forage dØviØ darts la hauteur de la tranche d’eau, ledit 

riser de forage dØvie progressivement depuis tine position sensiblement 

verticale au niveau dudit support flottant jusqu’â une position sensiblement 

horizontale ou tangentielle a l’horizontale au fond de la mer, Ic forage 

pouvant Œtre rCalisØ depuis ledit support flottant a travers ledit riser de 

20 forage et ledit dispositif de guidage de maniŁte a cc que le puit de forage 

s’amorce darts le fond de la met scion tine inclinaison donnØe cr pat rapport 

a la verticale, de prØfØrence de 10 
a 

800. 

La presente invention a Øgalemenit pour objet un procØdØ de 

rØalisation dtune installation de forage scion l’invention caractØrisØ en cc 

25 qu’on realise des Øtapes dans 1esquel1es 

- on realise un dispositif de guidage tØlescopique scion un 

procØdØ scion Pinvention, et 

- on tØalise la connexion dau moms dudit riser de forage a ladite 

extrØmitØ avant de la conduite de guidage tØlescopique reposant 

30 sur le fond de la mer. 

La prØsente invention a enfin pour objet tin procØdØ de forage a 

i’aide d’une installation de forage scion l’invention caractØrisØ en cc qu!on 

realise des operations de forage et on coristruit un puits de forage en 

BNSDOCID <WO____2004001 1BOAI_L> 
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dØployant des trains de tiges coopØrant avec des outils d forage et des 

colonnes de tubes ou cuvelages, 
a travers un dit riser de frage et un dit 

dispositif de guidge tØlescopique selon l’invention enfoncØ 1ans le fond de 

la met. 

5 On comprend plus prØcisØment que le train de tiges iermet dans un 

premier temps de dØployer les outils de forage, puis d dØployer les 

ØlØments de tubes, appelØs "colonnes de tubes ou cuvelages" qui 

Constituent le puits de forage au fur et 
a mesure du forage t de leur mise 

en place clans Ic fond de la met. 

10 D’autres ca$actØristiques et avantages de la prØsnte invention 

apparaltront a la lumiŁte de la description de plusieurs exemples de 

rØalisation pr6f6r6s qui vont suivre, en rØfØrence aux figures suivantes dans 

lesquelles 

� la figure 1 reptØsente un dispositif de guidage t61escopque coflstituØ 

15 d’ØlØments de conduites coaxiaux telescopiques rprØsentØs en 

position rØtractØe, dans Ic cas d’un forage vertical conventionne1, 

� les figures 2, 3 et 4 sont des coupes en vue de côt dØtaillant le 

dispositif de gudage telescopique en position rØtractØe, reprØsentØ en 

ligne droite, respectivement au moment de sa depose au fnd de la met, 

20 au debut de 1’o6ration de forage par lançage et en couis de forage a 

l’outil rotatif, 

� la figure 5 est une coupe en vue de cÔtØ du dispositif de guidage 

tØlescopique partiellement dØployØe, reprØsentØe en ligne droite, 

dØtaillant les farces de poussØe s’exerçant sur les dFc-ers ØlØments 

25 tØlescopiques et sur l’outil de forage, dans le cas d’un frage vertical 

conventionnel, li 

� la figure 6A est une vue de cÔtØ d’un support de surface le type DTU 

ØquipØ d’un iser de forage connectØ a un dispositi de guidage 

prØinstallØ sur le fond de la met pour un forage en au profonde 

30 dØviØ dans la hauteur de la tranche d’eau, 

� la figure 6B reprØsente un dispositif de guidage tØlescopitue coristituØ 

de 3 ØlØments de conduites coaxiaux tØlescopiques dØplyØs, dans le 

cas d’un forage dØviØ dans la hauteur de la tranche d’eau 

RMIUVI,Cin,.Wfl 2004001 lBC6l I 
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� les figures 7 et 8 sot-it des vues de côtØ d’un dispositif de guidage 

associØ a une aricre assurant la pØnØtration dans Ic sol, reprØsentØ 

respectivement avant et apt-es pØnØtration dans le fond mat-in, 

les figures 9 et 10 sot-it des coupes en vue de côtØ scion les plans de 

5 coupe respectifs AA et BE du dispositif de guidage, 

les 

figures 11 et 12 sont des vues de côtØ d’un dispositif de guidage 

ØquipØ d’ailerons latØraux assurant une pCnØtration variable dans le sol, 

reprØsentØ respectivement avant et apt-es pØnØtration dans le fond 

mann, 

10 � la figure 13 est une vue de gauche du dispositif de guidage selon la 

figure 6 dØtaillant les ailerons latØraux, 

� la figure 14 est une vue de côtØ d’un dispositif de guidage ØquipØ de 

conduites secondaires de lancage facilitant la d6-cohØsion du sol lors de 

Sla phase de pØnØtration dans le fond mat-in, 

15 � la figure 15 est la vue en coupe de la section courante relative a la 

figure 14, 

� les figures 16 et 12 sont des vues de côtØ d’une structure associØe au 

dispositif de guidage selon les figures 7 et 8, limitant l’enfoncement lots 

de la pØnØtration dans Ic sol, reprØsentØ respectivement avant et apt-es 

20 ladite pØnØtration dans le fond mann, 

� les figures 18 et 19 sont les Sections selon les plans CC et DD relatifs a 

la figure 16. 

� la figure 20 est une vue de côtØ d’une plateforme de forage installØe 
a 

la 

verticale de l’embase de forage d’un futur puits, dØtaillant la sequence 

25 d’installation d’un dispositif de guidage tØlescopique en position 

rØtractØe, lequel a CtØ successivement prØfabniquØ I terre, puis equipØ de 

flotteurs et remorquØ sur site, puis cabanØ en position verticale, puis 

enfin repris en suspension par la plateforme de forage, au .moyen d’un 

prChenseur installØ I l’exttCmitØ d’un train de tiges, l’ensemble Øtant 

30 alors prŒt 
a 

e^tre descendu le long de lignes guides vers ladite embase de 

forage. 

Pour la carte des explications, le jeu entre deux ØlØinetits de 

conduite telescopique adjacent-s a CtØ considCrablement amplifiØ sur les 

UNSDID: <WO 2004001 l8OA1j_-
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figures, de rnaniŁre 
a faciliter la comprehension du fontionnement des 

moyens de glissement, de guidage et d’CtanchØitØ. 

Dans la figure 1 on a reprØsentØ tin dispositif de gtidage constitnØ 

de 3 ØlØments de conduite tØlescopique 3a, 3b, 3c en position rectiligne, 

5 mis en ceuvre dans le cadre d’un forage vertical conveitionnel. Ledit 

dispositif de guidage 3, constituØ de trois 616ments de conduite 

tØlescopiques 3a, 3b et 3c, est suspendu 
a un riser de forage 2 

manutentionnØ par le derrick en surface, et descendu vers .ine embase de 

forage 45 reposant sur le fond de la mer 4. Un premier moen de guidage 

10 47 a ØtØ descendu au prØalable le long des cables guides 48, pour venir SC 

centrer stir des poteaux guides 46, et reposer enfin directement stir 

l’embase. Pour la clartØ du dessin le dispositif de guiiage 3 a ØtØ 

reprØsentØ dans une position lØgŁrement an dessus de 1adie embase 45, 

juste avant dØtre clØposØe sur cette derniŁre. Ce premier moen de guidage 

15 47 cornporte tine forme d’entonnoir d’un diamØtre 1ØgŒremcnt supØrieur an 

diamŁtre extØrieur de la portion 3a du dispositif de gui4ge 3 et qui, 

collaborant avec cc dernier, permet ainsi de le guider lors 4 sa descente 

vers l’embase 45. Lors de la descente, le dispositif de uidage 3 est 

solidaire d’un second moyen de guidage 49 encastrØ dans e dernier au 

20 niveau du plan DO et lui-mŒme guide le long des lignes guides 48. 

Comme montrØ stir la figure 20, le dispositif de guilage 3 a ØtØ 

prØfabriquØ a terre, puis les divers ØlØments ont ØtØ rentrØs le uns dans les 

autres, de maniŒre 4 ce que la longueur de PŁnsemblc ainsi rØtractØ soit la 

plus faible possible, puis le dispositif de guidage est mis 
a 

1’au et ØquipØ 

25 de flotteurs 50. 11 est alors remorquØ stir site et, 
a 

proimitØ de la 

plateforme de forage 1, ledit dispositif de guidage est cabanØ par 

suppression des flotteurs avant, puis transfØrØ a la vertica1e de l’axe du 

derrick oi ii est reris par Ic train de tige 2 Øquipd a son exrØmitØ d’un 

outil prØberiseur. 

30 Dans une varinte prØfØrCe de l’invention, la plateformede forage 1 

est remplacØe par tin simple navire de surface, de piØfØrence 
a 

positionnement dynanique, le dispositif de guidage 3 une fois cabanØ est 

alots repris en suspension par tin cable reliC a tin treuil install a bord du 

-we 9MA001190AI 
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navire. Le dispositif de guidage est alors clescendu au cb1e en simple 

pendule, de prØfØrence sans lignes guides, puis insØrØ dans l’embase de 

forage. Le debut de penetration est effectuØ par lancage, la puissance 

hydraulique Ctant fournie par le navire de surface et transmise au fond, par 

5 exemple par une conduite flexible. Lorsque Ic lancage n’est plus efficace, 

le navire de surface suspend son operation, l’installation sera alors 

terminØe par la plateforme de forage des son arrivØe sat site, a la verticale 

dudit puits a foter. En procCdant ainsi, on rØduit radicalement le coiIt de 

l’opØration de la mise en place du casing, car le coat journalier du navire de 

10 surface requis reprØsente une petite fraction du coat d’une plateforme de 

forage capable de forer dans des profondeurs d’eau de 3000m, 4000m, 

voire plus. De plus, l’engin de forage requis sera de plus faible puissance, 

donc d’irn coüt plus faible, car ii n’aura pas a manipuler le dispositif de 

guidage tClescopique scion l’invention, ni mŒme les ØlCments unitaires d’un 

15 casing conventionnel scion Part antØrieur. 

La figure 2 reprØsente le dispositif de guidage tØlescopique 3 en 

position rØtractØe ou repliØe avec un orifice 31 permettant aux boues et aux 

debris de forage d’Œtre ØvacuØs au niveau du fond de la mer. Les ØlØments 

de conduite tØlescopique de ladite conduite tØlescopique de guidage 3 sont 

20 tubulaires et de diamŁtre de tailles dØctoissantes de maniŁre a pouvoir 

coulisser les uns dans les autres. L’ØlØment de conduite tØlescopique 

intermØdiaire 3b du dispositif de guidage tØlescopique 3 est muni sur sa 

partie avant d’une bague de coulissement Øtanche 32b assurant le guidage a 

frottement rCduit de l’ØlØment de conduite interne tØlescopiquc terminal 3c 

25 du dispositif de guidage tØlescopique 3 et sur sa partie arriŁre, une bague 

de coulissement non Øtanche 33b assurant le guidage a frottement rØduit de 

l’ØlØment de conduite tClescopique externe 3a dudit dispositif de guidage 

tØlescopique 3. 

La portion 3a dudit dispositif de guidage est ØquipØ sur l’avant d’une 

30 bague de coulissement Øtanche 32a assurant le guidage 
a 

frottement rCduit 

de la portion 3b et est solidaire sur l’arriŁre du riser de forage en 

configuration de chaInette 2. 

BNSDOCID .WO___2oO4001 1&611 
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La portion 3c dudit dispositif de guidage est ØquipØe sur l’avant d’un 

opercule 35 percØ de multiples orifices, ou encore ØquipØ d’une sØrie de 

duses, permettant, par simple injection d’eau on de boue sous trŁs forte 

pression, de dØtrdire la cohesion du sol et de permettre airsi le dØmarrage 

5 du puits pat simple lancage, et sur l’arriŁte, d’une bague c coulissement 

non Øtanche 33c. 

Des bagues de coulissements comp16mentaies 34 sont 

avantageusement InstallØs, 
a 

intervalles rØguliers on non, espectivement 

entre les portions 3a -3b et 3b-3c de maniŁre a Øviter qte, lorsque les 

10 portions de dispositif de guidage sont fortement courbØs, omme indique 

sur la figure 1, la patoi externe du guidage intØrieur, pat exemple 3b, ne 

\rienne frotter diretement sur la paroi interne de la portion $a. Dans Ic cas 

15 

01 

25 

30 

de la portion 3b, ces bagues de coulissement 34 sont so1idaris6s a ladite 

portion tØlescopiqe 3b de maniØre 
a presenter ui-i frottem4it ØlevØs vis a 

vis de cette portion 3b, c’est 
a dire qu’elles ont la possibiitØ de gusset 

lorsqu’ils sont soutnis a un effort important s’appliquant pra11Łlement a 

l’axe longitudinal dc ladite portion 3b. Ainsi, lorsque la portion 3b 

coulisse vets YextØricur de 3a, la bague de coulissement 3 vient butet 

contre la bague de coulissement Øtanche 32a et du fait qu’eIe peut gusset 

sous effort important, le coulissement vets 1’extØrieur de 3b dans 3a n’est 

pas ernpØchØ. En fin de coulissement, toutes les bagues de coulissement 

34 seront en contact avec ladite bague de coulissement 32a la bague de 

coulissement 33b Ctant eile-rnŒme en contact avec 1esdis bagues dc 

coulissement 34. Chacune des bagues de coulissemen 34 est 

avantageusement nunie dans sa pattie externe d’un 61ment 34, a 

frottement rØduit, He maniCre 
a 

minimiser les efforts lonitudinaux de 

contact entre les prois des diverses portions du dispositif ce guidage 3, 

lorsque cc dernier pØsente une courbure importante. 

La figure 4 rerØsente la phase de dØmarrage du forage, le dispositif 

de guidage Øtant insallØ an fond de la met, les portions 3a, 3 et 3c Øtant 

en position rØtractØe. 

L’outil de forage 36 est solidaire de l’exttØmitØ infØricur du train de 

tiges de forage 38 ictionnØ depuis le derrick installC en surface sur Ic 

QMQrV’.--)T)  .,wfl 2OD4001ifflAi 
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support flottant. Ledit outil de forage 36 est constituØ d’une turbine 36 

actionnØe par Un fluide sous pression, en gØnØral une boue de forage 

amenØe par le train de tige 38, actionnant un porte outils 362 sur la face 

avant duquel sont solidarisØs les outils de coupe 363 et sur le Mt duquel 

5 sont installØs des outils de coupe rØtractables 364, reprØsentØs en position 

rØtractØe sur la figure 3 et en position de travail sur la figure 4. Un piston 

40, reprØsente sur La figure 5 est solidaire du train de tiges 38 et coulisse 
a 

l’intØrieur du riser 2 de maniŁre a rØaliser une ØtanchØitØ entre l’amont et 

l’aval dudit piston 40. 

10 Ainsi, en debut d’opØration de foncage-forage, on descend depuis la 

surface itoutil de forage 36 solidaire de l’extrØmitØ du train de tiges 38, de 

maniŒre a atteindre La position dØcrite sur la figure 3. On obture l’orifice 

31 par une vanne non reprØsentØe et Von envoie a travers le train de tiges 

38 un fluide sous forte pression. La turbine 36 tourne dans le vide et le 

15 fluide ne peut ressortir que par itopercule 35 percØ d’une multitude de 

petits trous. Le lancage ainsi crØØ a itavant de la portion 3c du dispositif 

de guidage, assure la dCcobØsion du sol et l’effet de piston dü a la 

surpression interne, pousse vers l’avant la portion 3c, entraInant 

Øventuellement La portion 3b dudit dispositif de guidage. 

20 Lorsque l’effet de lancage n’est plus suffisant pour engendrer 

l’avancement de La section frontale, le lancage est stoppe et l’outil de 

forage 36 est deplacØ vets l’avant en poussant depuis la surface La longueur 

de train de tige 38 nØcessaire. Un collier de centrage 37a solidaire de la 

turbine 36 , coulisse librement a l’intØrieur de la portion 3c du dispositif 

40 
25 de guidage 3 

; 

ledit collier laisse passer librement les boues et les debris de 

forage, dans les deux sens, de l’aval vets l’amont. En fin de phase 

d’avancement, le collier 37a vient en butØe avec une bague 37b solidaire de 

La portion 3c de dispositif de guidage, 
a 

l’intØrieur de cette derniCre. Les 

collier 37a et bague 37b prCsentent des portions filetCes correspondantes, 

30 non reprCsentØes, cc qui, par simple rotation du train de tige depuis la 

surface, permet de solidariser mØcaniquement Ic corps de la turbine 36 a La 

portion 3c du dispositif de guidage tØlescopique, tel que reprØsentC sur La 

figure 4. Au cours de cette operation d’avatjce du train de tiges 38, on 
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continue 
a 

injecter du fluide sous pression, cc qui perm   de dØtruire 
a 

l’aide de l’outil de forage en rotation, Popercule 35 de 
iie

ncage, mais on 

aura pris soin de rouvrir l’orifice 31, de maniŁre a cc q  les boues et 

rØsidus de forage ressortent an niveau du fond de la mer. 

5 Pour fadiliter la progression de Foutil 36 a l’intØrieur u riser puis de 

la portion 3c du dispositif de guidage tØlescopique 3, 1edit riser ainsi que 

ladite portion de guidage ont un section intØrienre sensiblement identique 

et Pon instaile avantageusement des centraliseurs 38a so1idares du train de 

tige et coulissant librement dans ledit riser. De tels cenira1iseurs Øtant 

10 connue de l’hon-inie de Fart dans Ic domaine du forage, ne seront pas 

dØveloppØs plus en details ici. 

Dans la figure 4, le forage a commence et les bras extensibles de 

l’outil de forage 364 sont dØployØs et agrandissent le forage i un diamŁtre 

correspondant au moms au diamŒtre de la portion 3b du dispositif de 

15 guidage 3. On cntrôle avantageusement Vavancement *ie 1’outil en 

ajustant depuis la surface, au moyen du derrick, la 1onguetr du train de 

tige. Pour augmeniter la force de poussØe, on pressurise avantageusement 

depuis la surface 1’annulaire compris entre Ic riser de forage et le train de 

tige 38. Ainsi, hi piession P crØØe en amont du piston 40 Øtanche crØc une 

20 poussØc F qui, par rintermediaire du train de tiges 38, pouse Voutil en 

avant, entrainant dc cc fait les portions 3c puis 3b du dispositif de guidage 

telescopique jusqu’âcomplet  dØploiement comme illustrØ sur lt figure 1. 

En position finale, Ic train de tiges est manceuvrØ dep4is la surface 

en rotation dans le isens du dØvissage, de maniŒre a libØrer l corps de la 

25 turbine 36 de la baue 37b’ donc de la portion 3c du dispositif de guidage 

tØlescopique 3. 

AprØs changerient d’outil, le forage est ensuite effectuC de maniŁre 

conventionnelle, aprs avoir pris soin de fermer l’orifice 31 an oyen d’une 

vanne non reprCsentØe, de maniŁre 
a recupØrer en surface 1s boues de 

30 forage en vue de leurrecyclage dans le processus de forage. 

Pour Øviter que les diverses portions 3b et 3c tie soient eittraInØes en 

rotation lors du vissage-dØvissage du corps de la turbine sur l’extrØmitØ 

avant de la portion 3c, lesdites portions 3a, 3b et 3c, puvent Œtre 
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avantageusement des formes tubulaires carres on hexagonales. Dans le 

cas de forme tubulaire circulaires, un indexage sera avantageusernent 

intØgrØ an niveau des paliers de coulissement 33. 

La conduite de guidage telescopique 3a, 3b, 3c a ØtØ dØcrite ci-dessus 

5 dans une application liØe an forage vertical, mais die s’applique aussi en 

forage dØviØ confotmØment a la figure GA. Les Øquipements et operations 

restent sensiblement les mŒmes, Ctant entendu toutefois que la conduite de 

guidage telescopique 3 prØsente une courbure de par sa position inclinØe, 

conformCment a la representation de la figure GB, le dispositif de guidage 3 

10 Øtant rendu solidaire de l’embase de forage an niveau du plan AA. 

Dans la figure 6B on a reprØsentØ, en vue de côtØ, un dispositif de 

guidage 3 courbØ, constituØ de trois ØlØments de conduite tØlescopiques 3a, 

3b et 3c. L’ØlCment de conduite tØlescopique 3a est encastrØe an niveau du 

plan AA dans une structure supØrieure externe rigide 20 dØcnite plus loin 

15 en liaison avec la figure 17. 

Dans les figures 7 
a 

19 on a reprØsentØ la conduite de guidage 

telescopique 3 dans le cadre d’un forage dØviØ c’est a dire en position 

inclinØe et courbe d’une part, et d’autre part en position rØtractØe, c’est 
a 

dire avec les diffØrents ØlØments de conduite tØlescopique 3a, 3b, 3c, les 

20 plus petits I l’intØrieur des plus grands. C’est pourquoi dans la suite de la 

description lorsque l’on se rØfØre 
a 

ladite conduite de guidage, ii s’agit 

d’une conduite de guidage tØlescopique en position rCtractØc, c’est I dire 

les ØiCments de conduite tØlescopique de plus petits diarnŁtres Ctant tous 

coulissØs 
a 

l’intØrieut de l’ClØment de conduite tØlescopique externe. 

25 Lorsque Von se rØfŒre a des ØlØments coopØrants avec ladite conduite de 

guidage tØlescopique, ii s’agit de l’ØlCment coopØrant avec l’ØlØment de 

conduite tØlescopique externe 3a, des figures 1 1 5. 

La figure GA est une vue de côtØ d’un support de surface 1 de type 

DTU CquipØ d’un engin de forage et d’equipements de traitement. Un riser 

30 de forage 2 en configuration de chaInette, est connectØ I une conduite de 

guidage 3 an moyen d’un connecteur automatique sous mann 2. La 

structure 34 schØmatise les xnoyens d’enfoncement contrôlØ. Un ensemble 

de contrôle de puits sous-marin 22 est associØ a cette entrØe du puits et 
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permet de fermex le puits en cas d’Øruption. Le forage est effectuØ de 

maniŁre conventionnelle depuis la surface a travers le riser e forage 2 et a 

travers Ic dispositif de guidage 3-34, jusqu’à atteindre Ic rØservoir. 

Ledit riser de forage 2 dØvie progressivelnent depus une position 

sensiblement verticale 2a au niveau dudit support f1ottan I jusqu’â une 

position sensiblement horizontale ou tangentielle it 1’horzontaIe 2b au 

fond de la met, Ic forage pouvant Œtre rØalisØ depuis ledit support flottant 

I it travers ledit riser de forage 2 et ledit dispositif de guidae tØlescopique 

rØtractØ 3 de rnaniŁre 
a 

cc que Ic puit de forage s’amorce da4s le fond de la 

met scion uric ihciinaison donnØe cx par rapport it l’horizonta1e, de 

prØfØrence de 10 it 80°. 

Les moyens d’enfoncement contrôlØ 34, 1-3, 8-9 ,13 Øcrits dans les 

figures 7 it 19 permettent l’enfoncement de ladite conduite de guidage 

tØlescopique rØtractØe 3 dans le fond de la rner lorsque ladie conduite de 

guidage 3 tØlescopique rØtractØe est tractØe T au fond de la met it son 

extrØmitØ avant 3, 

- depuis uno position initiale Al oü ladite conduie de guidage 

telescopique tØtractØc 3 repose entiŁrement par-dessus le fond de la 

iner dans une position sensiblement hotizontale, 

jusqu’à uric position enfoncØe A2 Wins Ic sous-sol 4u fond de la 

met, position enfoncØe dans laquelle ladite conduit de guidage 

tØlescopique 1Øtract6e 3 comprend successivement 

uric extrØmitØ avant 3, reposant sensiblement hojizontaiement 

sur Ic fond de la met, 

une portion intermØdjaire courbe de conduite de guidage 

telescopiqre rØtractØe enfoncØe dans le sous-sol diz fond de la 

met selon .in grand rayon de courbure, de prØfØrenc an rayon de 

courbure s.ipØrieur 
a 500 in et, 

uric portion arriŁre sensiblement linØaire inlinØe 33 
a 

l’extrØmitØ atriŁre de ladite conduite de guidage 61escopique 

rØtractØe 3 enfoticØe dans Ic sous-sol du fond de la met selon une 

dite inc1inason donnØe cx. 
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Dans un premier mode prØfØrØ de 1’invention, lesdits moyens 

d’enfoncement contrôlØ comprennent: 

une semelle avant 51 posØe sur le fond de la mer et supportant ladite 

extrØinitØ avant 31 de la conduite de guidage tØlescopique rØtractØe et 

5 solidaire de celle-ci, 

- au moms une semelle interrnØdiaire 52, 53 supportant ladite portion 

intermØdiaire courbe 32 et/ou de la portion arriŁre 33 de ladite 

conduite de guidage tØlescopique rØtractØe et solidaire de celle-ci, 

dont la surface est plus petite que celle de ladite semelle avant 5, de 

10 prØfØrence plusieurs dites semelles intermØdiaires 2’ 53 rØparties Ic 

long desdites portion intermØdiaire 3, et portion arriŁre 33 de ladite 

conduite de guidage tØlescopique rØtractØe 3 dont la surface est de 

plus en plus petite par rapport 
a 

ladite semelle avant au fur et a 

mesure qu’elles sont plus proches de ladite extrØmitØ arriØre 33 de la 

15 conduite de guidage, et 

- une ancre 13 reliØe 12 a ladite extrØmitØ arriŁre 33 et apte a 

s’enfoncer dans le sol sous l’effet de ladite traction de ladite extrØmitØ 

avant 

On comprend que dans le premier mode prØfØrØ de rØalisation dØcrit 

20 ci-dessus, en liaison avec la figure 6B, lesdites semelles supportent en fait 

l’ØlØment de conduite tØlescopique extetne de plus grand dianiŁtre 3a. 

La figure 7 illustre cette premiere version du dispositif de guidage 

scion l’invention, dans laquelle, le dispositif de guidage est remorquØ sur 

site par l’intermØdiaire d’un cable 10 reliØ a ltavant du dispositif de guidage 

. 25 par l’intermØdiaire d’une tŒte de traction 11, l’arriŁre dudit dispositif de 

guidage Øtant reliØ par un second cable 12 a une ancre a trØs hautes 

performances 13 de type Stevprissfi ou Stevmantafi de la SociØtØ 

VRYHOFF (Hollande). La partie avant 3 du dispositif de guidage est 

solidaire d’une semelle 51 de surface importante et reposant sur le fond de 

30 la met de maniŁre a limiter la pØnØtration dans le sol. De la mŒme maniCre 

des semelles 5, 5 de dimensions plus faibles sont rØparties le long de la 

conduite de guidage tØlescopique rØtractØc, leur surface portante diminuant 

au fur et 
a 

rnesure que ron se rapproche de l’arriŁre 33 de ladite conduite 
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de guidage. L’avnt 3, est de plus stabilisØe par une embase cornprenant 

uric charge 6 solidaire de la semelle 51 crØant ainsi un ncastrement du 

dispositif de guidge dans ladite embase 6, comme illustrØ dans la figure 8. 

En exerçant une traction sur le cable de remorquag 10, l’cnsemble 

5 entraine l’ancre qui commence alors a s’enfoncer 25, entr1nant 24 de cc 

fait l’extrØmitØ ariŒre 33 de la conduite de guidage. La for  circulaire de 

la conduite de guidage ne freine que modØrØment la pØnØtrtion, alors que 

les setnelles 52, 53 rØparties sur la longueur s’opposent ala pnØtration avec 

une force proportionnelle 
a leur surface. La semelle avant 1 Øtant quant 

a 

10 dIe de grandes dimensions, l’avant du dispositif de guidage reste en surface 

et le corps-mort 6 stabilise l’ensemble de telle maniŁre que l’axe du 

dispositif de guidage reste sensiblement horizontal, donc pata11Œle au fond 

de la met 4. 

Un procØdØ de rØalisation d’un dispositif de guidae de cc type 

15 consiste a rØaliser uric traction de PextrØmitØ avant 3, de ladite conduite de 

guidage tØlescopique rØtractØe 3 jusqu’à cc que les1ites semelle 

intermØdiaires 5, 53 se retrouvent enfoncØes dans le sol d4 plus en plus 

profond au fur et A mesure qu’elles sont plus proches de l’exrØmitØ arriŁre 

33 de conduite de guidage pour obtenir la courbure teclerchØc R, de 

20 prØfØrence un rayon de courbure supØrieur a 500 m de prØfrence encore 

entre 500 et 1000 rip. 

Dans un autre mode de rØalisation prØfØrØ de l’invention, illustrØ sur 

ics figures 11, 12 et 13, lesdits moyens d’enfoncemnt contrôlØ 

comprennent au moms un dØflecteur solidaire de l’ØiØinent de 

25 conduite tØlescopique externe de ladite conduite de guidage tiescopique 3 

dans ladite portion lntermØdiaire 32 ou ladite portion arriØre 3 de i’ØlØment 

de conduite exterrpe tØlescopique dc guidage comprenarit des surfaces 

planes, de pr6f6ren4e symØtriques par rapport au plan axial v-ertical XX’, 

YY’ de ladite condtPite de guidage dans la direction longitudnaie lorsque 

30 celle-ci est en position horizontale rectiligne, et lesdites suifaces planes 

des dØflecteurs Øtant inciinØes par rapport it un plan axial horiontale XX’, 

ZZ’ de ladite conduite de guidage lorsque celle-ci est en position 

horizontale sur le fond de la met, ledit clØflecteur 71, 72, 73 tant incline 
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d’un angle cci, cc2, oc3 de maniŁre a crØer un enfoncement de ladite conduite 

de guidage lorsque ceiieci est tractØe depuis ladite position initiale Al 

sensiblement horizontale jusqu’à une dite position enfoncØe A2 dans Ic 

fond de la met. 

5 Ces dØflecteurs 71, 72, 73 permettent de contrôler la courbure de la 

conduite de guidage tØlescopique rØtractØe enfoncØe dans le fond de la met 

car, une fois que lesdits dØflecteurs sont en position horizontale, comme 

reprØsentØ sur la figure 12, us empchent l’enfonceinent suppiØnìentaire de 

la conduite et la stabilisent dans la position recherchØc A2. On comprend 

10 que c’est l’espacement et l’inciinaison des dØftecteurs qui dØterminent la 

courbure et plus gØnØtalement lit forme de la conduite de guidage 

telescopique rØtractØe en position enfoncØe A2. 

Dc prØfØrence, le dispositif de guidage comprend une pluralitØ de 

dØflecteurs rØpattis le long de l’ØlØment de conduite externe de 

15 ladite conduite de guidage tØlescopique, inclines scion des angles cc1, cc21 cc31 

se rCduisant au fur et a mesure que ledit dØflecteur 71-73 est plus proche de 

ladite extrØmitØ avant 

La conduite de guidage est donc CquipØe de plusieurs dØflecteurs 

71-73 solidaires de la conduite de guidage et orientØs cc1-cc3 par rapport a 

20 l’axe XX’ de cette derniŁre. Le dØflecteur 1-3 est par exemple une simple 

tôle plane, de prØfØrence renforcØe, de prØfØrence symØtrique scion les 

plans axiaux verticaux XX’, YY’ et horizontaux XX’, ZZ’ de la conduite de 

guidage, soudØe sur la conduite de guidage dispositif de guidage comme 

illustrØ sur la figure 12. Cet angle est ajustØ prØalablement lots de la 

25 fabrication du dispositif de guidage, de maniŁre agir comme l’ancre 13 

dØcrite dans les figures 7, 8 c’est a dire a crCer un enfoncement de la 

conduite de guidage tØlescopique rØtractØe, cet enfoncement Øtant limitØ du 

fait de I’angle cc. En effet, lots de la traction T exercØe sur Ic cable 10 de 

remorquage, les dØflecteurs 1-3 s’enfoncent, entrainant 24 localement la 

30 conduite de guidage, jusqu’à  cc que le dØflecteur soit sensiblement parallŁle 

I l’effort de traction sur Ic cable io, c’est a dire sensiblement paraliŁle au 

fond de la met 4, on encore sensiblement horizontal, position dans laquelle 
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ii n’exercera alors plus d!effort vertical vers ic bas, endant a faire 

descendre l’ensernble. 

On disposra avantageusement Ic long du dispositif de guidage une 

multitude de dØflecteurs 1-3, identiques ou non, chacin d’entre eux 

5 prØsentant un angle o- CC3 SC rØduisant au fur et a meHire que Von se 

rapproche de l’extrØmitØ avant 3,, comme illustrØ sur la fig re Ii. Lors de 

la, pØnØtration 24 dans le sol, on obtient alors, des que l’ensemble des 

dØflecteurs 1-3 ont atteint une position sensiblement iorizontale, la 

courbure recherchØe, comme illustrØ sur la figure 12. 

10 Un procØdØ de rØalisation d’un dispositif de gui.lage selon cc 

deuxiŁme mode de rØalisation consiste a rØaliser une raction T de 

l’extrØmitØ avant 3 de ladite conduite de guidage tØlescopicue rØtractØe 3 

jusqu’à  cc que lesdits dØflecteurs 7,, 72, 73 Se retrouvent enoncØs dans le 

sol dans une position horizontale pour obtenir une lite courbure 

15 rechercbØe dc prØ;fØrence I un rayon de courbure superier a 500 m de 

prØfØrence encore entre 500 et 1000 In. 

Les figures 14 et 15 illustrent une autre versioI prØfØrØe d 

l’invention dans laquelle lesdits moyens d’enfoncemnt contrôlØ 

comprennent 

20 - des conduites secondaires 8 de lancage de fluide 18 solidaires de 

l’ØlØment de conduite tØlescopique externe de ladite conduite de 

guidage 3, s’Øiendant parallŁlement a celle-ci et en sous face de ce1le 

ci,et 

- lesdites conduites secondaires 8 prØsentant un diamŁre rØduit par 

25 rapport a celui desdits ØlØments de ladite conduite de guidage � 
tØlescopiquc 3 et comprenant des perforations 9 n sous -face 

permettant d’xpulser un fluide 18 en direction du fo4d de la met 

iorsque lesditds conduites secondaires 8 sont alimentØs par un dit 

fluide 18 sous pression. 

30 Dc pr6-f6renc4, lesdites conduites secondaires 8 sont reUØes par leurs 

extrØmitØs 8, 82 aqx extrØmitØs avant et arriŁre 3, 33 dudi ØlØment de 

conduite externe ide ladite conduite de guidage tØlecopique et 

communiquent avecJesditcs extrØmitØs avant 31 et arriŁre 33 d sorte qu’ ii 

BNS[)cclD: WO 2004001 1BQA1_L’ 



WO 2004/001180 PCT/FR20031001867 \ 

25 

est possible de les alirnenter par une mŒme conduite dtalirnentation 19 

depuis ladite extrØmitØ avant 31 de ladite conduite de guidage tØlescopique 

3. 

Sur la figure 15, on a reprØsentØ deux conduites secondaires 8 

5 disposØes syrnØtriquement par rapport a la conduite de guidage 3. 

Sur la figure 14, la conduite secondaire 8 est reliØe a leurs deux 

extrØmitØs, a la conduite de guidage 3 par des clapets anti-retour 

81,82. Ladite conduite de guidage 3 est elle-mrne hermØtiquement fermØe a 

ses deux extrØmitØs, d’une part par la tŒte de traction 11 et d’autre part par 

10 un bouchon 14. Un orifice est reliØ par une conduite d’alimentation en eau 

19, au navire de surface I disposant des moyens de pompage 

nØcessaires. Ainsi, lots du remorquage, la conduite de guidage peut Œtre 

allØgØe par remplissage de gaz sous pression a travers la conduite, 

l’excØdent de pression stØchappant par les clapets anti-retour 8, 82, puis 

15 par les orifices 9 des conduites secondaires 8. 
Des que l’ensemble est 

dØposØ sur Ic fond 4, on injecte, par les mŒmes conduites 8, 

avantageusement de l’eau sous forte pression, cc qui aura pour effet 

&alourdir l’ensemble par reruplissage de la conduite de guidage 3, puis 

dteffectuer une d6-cohØsion du sol en sous face, cc qui facilite 

20 l’enfoncement de la conduite de guidage. 

Un procØdØ de rØalisation d’un dispositif de guidage de cc type 

comprend des etapes dans lesquelles 

- on injecte un gaz sous pression dans lesdites conduites secondaires 8 

lorsque Pon vent remorquer la conduite de guidage tØlescopique 

25 rØtractØe 3 sur le fond de la met et 

on injecte un liquide sous pression de prØfØrence de l’eau dans 

lesdites conduites secondaires 8 et de prØfØrence dans ladite conduite 

de guidage tØlescopique 3 obturØc a ces extrØmitØs 3, 32 et 

communicant avec lesdites extrØmitØs 8, 82 desdites conduites 

30 secondaires 8 lorsqu’on veut enfoncer ladite conduite de guidage 

tØlescopique rØtractØc 3. 

Dans une autre version prØfØrØe de l’invention illustrØe sur les 

figures 16 
a 

19, on adjoint avantageusement a Pun quelconque des 
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dispositifs scion les figures 7 a 15, tine structure supØricuie externe rigide 

20, encastrØe sur l’avant 31 de VØlØrnent de conduite exterhe tØlescopique 

de la conduite de guidage 3, l’ensemble reposant sir le sol par 

l’interinØdiaire de semelles latØrales 21, comme illustrØ sir la figure 19, 

5 dØtaillant la section scion Ic plan DD. 

Plus prØcisØment, Ic dispositif de guidage comprend 

- une structure superieure externe rigide 20 recouvrant et 

maintenant rectiligne ladite conduite de guidage tØlescopique 

r6tract6e 3 lorsque celle-ci est sensibiement horizcntale et repose 

10 stir le fond de la met, 

ladite structure externe 20 prØsentant tine ouvrture centrale 

longitudinale en sous -face permettant a ladite conduite de 

guidage tØlescopique rØtractØe 3 de s’enfoncer dan Ic sol lorsque 

celle-ci est tractØe T, et 

15 - au moms un lien 17, 172, 173 reliant au moms i4 partie arriŁre 

33 de l’:ØlØnient de conduite tØlescopique extene de ladite 

conduite de guidage tØlescopique rØtractØc a la1ite structure 

externe 20 de maniŁre a empŒcher tin enfoncement de celle-ci au 

deja d’une profondeur donnØe de maniŁre a limiter la courbure R 

20 de ladite portion courbe, et 

ladite structure supØrieure externe 20 reposant stir Ic sol au 

fond de Ja mer 4 de prØfØrence par l’intermØdiair de semelles 

latØrales 21 situØes de part et d’autre de ladite ouveture centrale 

longituditaie 22, lesdites semelles latØrales 2 erupØchant 

25 l’enfonceitient de ladite structure externe rigide 20, t 

- ladite structure externe 20 Øtant soiidaire de ia4te embase 6 

dans iaqulle ladite portion avant 31 de l’ØlØrnent de conduite 

tØlescopiq.ie externe de ladite conduite de guidage tØlescopique 

rØtractØe .3 est encastrØe. 

30 La portion courante de la conduite de guidage est libre de se 

dØplacer vertjcaieme1nt a travers l’ouverture centrale 22 de la tructure 20, 

comme illustrØ sur La figure 18 dØtaillant la section scion le kIan CC, des 

ØlØments de structure 23 limitant les dØplaceinents latØraux. 
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De prØfØrence, le dispositif de guidage cômprend 

- une pluralitØ de liens souples 17, 172, 173 rØpartis le long de 

l’ØlØment de conduite tØlescopique externe de la conduite de 

guidage tØlescopique 3 et prØsentant une longueur croissante au 

5 fur et a mesure qutils sont plus proches de l’extrØmitØ arriŁre 33 

de la conduite de guidage 3 et dont la longueur est telle que 

ladite conduite de guidage presente une dite portion courbe a la 

courbure R voulue et une dite portion arriŒre 33 linØaire. 

Ces liens souples 171, 172, 173 sont par exemple des cables ou des 

10 chaInes relies d’une part sur la structure externe 20 en 26 et sur la conduite 

de guidage en 27. Lesdits points d’accrochage 26-27 sont reprØsentØs sur 

la figure 17. Ces liaisons souples 171.173 sont rØparties le long de la 

conduite de guidage, de maniŁre uniforme ou non, et prØsentent une 

longueur variable, dØcroissante lorsque l’on se rapproche de l’avant 3, de 

15 l’ØlØment de conduite tClescopique externe de la conduite de guidage. Leur 

position et leur longueur sont dØtetminCes, de telle rnaniŒre quten fin de 

pØnØtration dans le sol, lorsqu’elles sont toutes en tension, la courbe 

recherchØe est obtenue comme iliustrØ sur la figure 17. Pour Øviter 

l’enfoncement dans le sol de la structure 20, une multitude de semelles 

20 latØrales 21 est installØe en sous-face, de maniŁre a crØer uric assise 

s u ffisante. 

Un procØdØ de rØalisation d’un dispositif de guidage de ce type 

consiste essentieliement a rØaliser une traction T de l’extrØmitØ avant 31 de 

l’ØlØment de conduite externe de ladite conduite de guidage tØlescopique 3 

25 de ladite structure externe rigide 20 solidaire de ladite conduite de guidage 

jusqu’à ce que le ou lesdits liens 171-173 empŒchent un enfoncement 

supplØmentaire d’au moms ladite partie arriŒre 33 de ladite conduite de 

guidage tØlescopique rØtractØe pour obtenir la courbure recherchØe R de 

prØfØrence un rayon de courbure supØrieut 
a 

500 m, de prØfØrence encore 

30 entre 500 et 1000 m. 

Tous ces moyens d’enfoncement contrôlØ 7-73, 13, 20, 171-173 

scion l’invention dØcrits dans les diffØrents modes de rØalisation ci-dessus 

peuvent Œtte mis en ceuvre, soit individuellement, soit en combinaison, la 

’ ’ ’OO400118OA11 
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nature du sol nØcessitant dans le cas de fortes cohØsion des moyens 

extrŒmement puissants. 

La structure externe 20 est de prØfØrence continu le long de la 

conduite de guidage et reprØsente une masse supp16mentire de 25 a 75 

tonnes. Le lançage est effectuØ avec de l’eau pressurisØ deuis la surface a 

des pressions de 20 a 100 bars dans des conduites secondairs 8. 

Dans le cas du dispositif de guidage tØlesco’ique, a titre 

d’illustration, les portions 3a-3b-3c ont un diamŒtre respctif de 0,55 in 

(21"), 0,45 in (18") et 0,40 in (16") et une longueur de 100 
a 

150m chacune. 

A titre d’extmple, dans le cas du dispositif de guidag pour forage a 

la verticale tel qu’explicitØ sur la figure 20, les ØlØmens de conduite 

tØlescopique sont au nombre de cinq, de diamŁtre respctif 30", 24", 

21"1/2, 18"3/4 et 16", chacun des ØlØrnents de conduit tØlescopique 

mesurant environ 200m, cc qui reprØsente une longueur tot le dØployØe de 

1000m environ. Un ensemble de casings scion Part ant6rie1r prØsenterait 

un rnŒme diamŁtre interne de 16" et les diamtres respectf dØcroissants 

seraient alors 36", 80", 24", 20" et 16". L’ensemble mesurer4t aussi 1000m 

environ, mais du fait que chaque ØlØmcnt de casing s’Øtend vets Ic bas 

depuis le niveau du fond de la met, l’enscmble reprØsente une longueur 

cumulØe d’environ �3000m de conduite, cc qui reprØsente aors un poids 

d’acier approximativement 2 t 2.5 fois supØrieur au poids d’acier requis 

pour rØaliser Ic casig tØlescopique scIon l’invention. 

rM 

BNSOcXID <WO2OQ4OOi 18I_I_> 



WO 2004/001180 
PCT/FR2003/001867 

29 

REV1NDICATIONS 

1. Dispositif de guidage (3) d’une installation de forage en met 

comprenant au moms un riser de forage (2) s’Øtendant depuis un support 

flottant (1) usqu’au dit dispositif de guidage (3) au fond de la met (4), ledit 

5 forage pouvant Œtre rØalisØ depuis ledit support flottant, a l’aide d’un train 

de tige de forage (38) ØquipØ a son extrØmitØ d’outils de forage (36) passant 

a 

trairers ledit riser de forage (2) et ledit dispositif de guidage (3), ledit 

dispositif de guidage (3) Øtant caractØrisØ en cc qu’il comprend une 

conduite de guidage tØlescopique (3) comprenant des ØlØments de conduite 

10 tØlescopiques (3a, 3b, 3c) coaxiaux (XX’) et de diamØtres dØcroissarits, 

prØassemblØs les uns aux autres de maniŒre a cc que lesdits ØlØments de 

conduite tØlescopiques soient aptes a coulisser dans la direction axiale 

(XX’) les uns dans les autres, i’ØlØment de conduite tØlescopique interne 

(3c) de plus petit diamŁtre Øtant ØquipØ a son extrØmitØ d’un moyen de 

15 dØcohØsion (35) du sol apte a crØer un enfoncement progressif dans le sol 

de ladite conduite de guidage tØlescopique (3) par coulissement vets 

i’extØrieur desdits ØlØments de conduite tØlescopiques (3a, 3b, 3c) pour 

permettre ainsi de guider plus profondØment dans le sol un outil de forage 

(36) a PextrØmitØ dudit train de tige (38). 

20 2. Dispositif de guidage scion la revendication I caractØrisØ en 

cc que ledit ØlØment de conduite interne (3c) de plus petit diamŁtre 

prØsente un diarnŁtre sensiblement identique a celui dudit riser de forage 

(2). 

S3. Dispositif de guidage scion la revendication 1 ou 2 caractØrisØ 

25 en cc que lesdits moyens de dØcohØsion du sol (35) sont constituØs par un 

opercule multi-perforØ permettant de le lançage d’eau ou de boue par 

injection sous trŁs forte pression. 

4. Dispositif de guidage selon l’une des revendications I a 3 

caractØrisØ en cc qu’il comprend au moms 3 ØlØments de conduite 

30 telescopiquc coaxiaux (3a, 3b, 3c). 
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5. Dispositif selon Pun des revendication I a 4 ciractØrisØ en cc 

que chacun desdits ØlØments de conduite coaxiaux-t61escoiques (3a, 3b, 

3c) prØsentent une longueur de 50 It 300 metres, de prØfØrnce 100 a 200 

metres et ladite conduite de guidage dØployØe prØsente une 1ngueur de 150 

5 
a 600 metres de ptØfØrence 200 a 300 metres. 

6. Dispsitif de guidage (3) scIon l’iine des reven1ications I 
a 5 

caractØrisØ en cc qu’il comprend une dite conduite de guida4e tØlescopique 

(3) utile dans une installation de forage en met dans 1aquele au moms un 

riser de forage (2) s’Øtend �depuis un support flottant 1) jusqu’audit 

10 dispositif de guidage (3) au fond de la met (4), ledit riser de forage (2) 

deviant progressivement depuis une position sensiblement vrticale (2a) au 

niveau dudit support flottant (1) jusqu’à unc position sensiblement 

horizontale ou tangentielle 
a 

l’horizontale (2b) au fond de 1a met (4), ledit 

forage pouvant Œtre rØalisØ depuis ledit support flottant It tra’rers ledit riser 

15 de forage (2) et ledit dispositif de guidage (3) de maniŒre a e que Ic puit 

de forage dans le fond de la met soit amorcØ scion une inc4aison donnØe 

() par rapport It i’horizontale de prØfØrence de 5 It 60°, de  prØfØrence 

encore de 25 It 452, ledit dispositif de guidage (3) Øtant cartctØrisØ en cc 

qutil comprend uric dite conduite de guidage tØlescopique (3) dans une 

20 position enfoncØe (A2) dans laquelle ladite conduite de guidage 

tØlescopique en position tØttactØc (3) ou l’ØlØment de condui 

cxterne (3a) lorsue ladite conduite tØlescopique (3) 

coxnprennent succesivement 

uric extrØmitØ avant (3) reposant sensiblement h 

25 sur le fond de la mer, 

une portion intermØdiaire courbe (32) enfoncØe da 

du fond de la met scion un grand rayon de cou 

prØfØrenc un rayon de courbure supØrieur a 500 m 

uric portion arriŁre (33), sensiblement iinØaire, en 

tØlescopique 

t dØployØe, 

on talem en t 

s Ic sous-sol 

ure (R), de 

cØe dans le 

30 sous-sol dtt fond de la met scion une dite inc1inaisondonn6e (cc), 

ladite conduite de guidage (3) tØlescopique ou ledit ØlØment tØlescopique 

externe (3a) coopØrant avec des rnoyens d’enfoncement contrôØ (34, 51-53’ 

1-3, 8-9 ,13) pernticttant l’enfoncement de ladite conduite de guidage 

BNSDID: <WO 2004001180A1_1-> 
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tØlescopique rØtractØe (3) dans le fond de la met lorsque ladite conduite de 

guidage tØlescopique rØtractØe (3) est tractØe (T) au fond de la met a son 

extrØmitØ avant (3), depuis une position initiale (Al) oü ladite conduite de 

guidage telescopique rØtractØe (3) repose entiŁrement par-dessus le fond de 

5 la met dans une position sensiblement horizontale, jusqu’à une dite 

position enfoncØe (A2) dans le sous-sol du fond de la trier. 

7. Dispositif de guidage scion la revendication 6, caractØrisØ en 

cc que ladite conduite de guidage tØlescopique rØtractØc (3) prØsente une 

longueur de 100 a 600 m, de prØfØrence 250 a 450 m avec dite inclinaison 

10 donnØe () de la conduite de guidage d’environ 10 
a 

600, de prØfØrence 25 a 

450 

8. Dispositif de guidage scion la revendication 6 ou 7, caractØrisØ 

en cc que ladite extrØmitØ avant (3) est encastrØc dans une embase (6) 

comprenant une charge reposant sur une semelle avant (5) de sorte que 

15 ladite embase (6) maintient ladite extrØmitØ avant (3) sensiblement 

horizontalement sur le fond de la met lorsque celle-ci est tractØe (T). 

9. Dispositif de guidage scion l’une des revendications 6 a 8, 

caractØrisØ en cc que lesdits moyens d’enfoncement contrôlØ coinprennerit 

une semelle avant (5) posØe sur Ic fond de la met et supportant 

20 ladite extrØmitØ avant (3) et solidaire de celle-ci, 

- au moms une semelle intermØdiaire (52, 53) supportant ladite 

portion intermØdiaire courbe (32) et/ou de la portion arriŒre (33) 

et solidaire de celle-ci, dont la surface est plus petite que celle de 

ladite semelle avant de prØfØrence plusieurs dites sexnelles 

25 intermØdiaires (52, 53) rØparties le long desdites portion 

intermØdiaire (32) et portion arriŁre (33) dont la surface est de 

plus en plus petite par rapport i ladite semelle avant au fur et 
a 

mesure qu’elles sont plus proches de ladite extrØrnitØ arriŁre (33), 

et 

30 - une ancre (13) reliØe (12) a ladite portion arriŁte (33) et apte 
a 

&enfoncer dans le sol sous l’effet de ladite traction de ladite 

extrØmitØ avant (3). 
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Dispositif de guidage suivant l’une des cations 6 a 9, 

caractØrisØ en cc que lesdits moyens d’enfoncement contrôØ comprennent 

au moms un dØFlecteur (71,72,73) solidaire dudit ØlØmejt de conduite 

tØlescopique extene (3a) de ladite conduite de guidage tlescopique (3) 

dans ladite portion intermØdiaire (32) ou ladite portion ariŁre (33) de Ia 

conduite de guidage tØlescopique rØtractØe, comprenant des surfaces planes 

de prØfØrence syniØtriques par rapport au plan axial vertica (XX’, YY’) de 

ladite conduite de guidage dans Ia direction longitudinale orsque celle-ci 

est en position horizontale rectiligne, et lesdites surfaces planes des 

dØflecteurs Øtant lnclinØes pat rapport 
a 

un plan axial hoifionta1e (XX’, 

ZZ’) de ladite conduite de guidage lorsque celle-ci es en position 

horizontale sur Ic fond de la met, ledit dØflecteur ,2 ,73) Øtant incline 

d’un angle (oct, a2, 0(3) de maniŁre a crØer un enfoncemnent de adite conduite 

de guidage tØlescopique rCtractØe (3) lorsque celle-ci est ractØe depuis 

ladite position initiale (Al) sensiblement horizontale jusu’a une dite 

position enfoncØe (A2) dans Ic fond de Ia met. 

Ii. Dispositif de guidage scion Ia revendication 10, caractØrisØ en 

cc qu’ il comprend pne pluralitØ de dØflecteurs (71,72,73) rØpatis Ic long de 

l’ØlØment de condiite tØlescopique externe (3a) de ladite conduite de 

guidage tØlescopique, lesdits dØflecteurs Øtant inclines scion es angles (cm1, 

(c, (13) se rCduisant au fur et a mesure que iedit dØflecteur 71,,72,,73) est 

plus proche de laditØ extrØmitØ avant (3). 

12. Disposiltif de guidage scIon l’une des revendications 
i a 

ii, 

caractØrisØ en cc quo lesdits moyens d’enfoncement contrôiØ cmprennent I 
- des coduites secondaires (8) de lançage de fluide (18) 

solidaires de ladite conduite de guidage telesjopiquc (3), 

s’Øtendant parallŒlement 
a celle-ci et en sous -face de celle-ci, et 

- lesdites conduites secondaires (8) prØsentant un diamŒtre rØduit 

par rapporta celui de la conduite de guidage tØlesccpique (3) et 

comprenant des perforations (9) en sous -face perniettant 

d’expulset in fluide (18) en direction du fond de Ia er lorsque 
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lesdites conduites secondaires (8) sout alimentØes par un dit 

fluide (18) sous pression. 

13. Dispositif de guidage scion la revendication 12, caractØrisØ en 

cc que lesdites conduites secondaires (8) sont reliØes par leurs extrØmitØs 

5 (8, 8) aux extrØmitØs avant et arriŁre (31, 33) de ladite conduite de guidage 

tØlescopique rØtractØe (3) et communiquent avec lesdites extrØmitØs avant 

(3) et arriŁre (33) de sorte qu’ ii est possible de les alitnenter par une mme 

conduite d’aiirnentation (19) depuis ladite extrØtnitØ avant (3) de ladite 

conduite de guidage (3). 

10 14. Dispositif scion l’une des revendications I a 13, caractØrisØ en 

cc que le dispositif de guidage comprend 

- une structure supØrieure externe rigide (20) recouvtant et 

maintenant rectiligne ladite conduite de guidage tØlescopique 

rØtractØe (3) lorsque celle-ci est sensiblement horizontale et 

15 repose sut le fond de la mer, 

- ladite structure externe (20) prØsentant une ouverture centrale 

longitudinale en sous -face permettant I ladite conduite de 

guidage tØlescopique rØtractØe (3) de s’enfoncer dans Ic sol 

lorsque celle-ci est tractØe (T), et 

20 - au moms un lien (17, 172, 173) reliant au nioins la partie arriØre 

(33) de l’ØlØment de conduite tØlescopique externe (3a) de la 

conduite de guidage tØlescopique (3) 
a ladite structure externe 

(20) de maniŒre I empØcher un enfoncement de celle-ci au delà 

d’une profondeur donnØe de maniŁre I limiter la courbure (R) de 

25 ladite portion courbe, et 

- ladite structure supØrieure externe (20) reposant sur Ic sol au 

fond de la mer (4) de prØfØrence par l’intermØdiaire de semelles 

latØrales (21) situØes de part et d’autre de ladite ouverture 

ceritrale longitudinale (22), lesdites semelles latØrales (21) 

30 ernpŒchant l’enfoncemcnt de ladite structure externe rigide (20), 

et 
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- ladite structure externe (20) Øtant solidaire de 1tdite embase (6) 

dans laquelle ladite portion avant (3) de la con uite de guidage 

(3) est encastrØe. 

15. Dispositif de guidage scion la revendication 1’., caractØrisØ en 

5 ce qu’il comprend une pluralitØ de liens souples (17, 172, 173) rØpartis le 

long de l’ØlØment de conduite tØlescopique externe (3a) de ladite conduite 

de guidage tØlescopique (3) et prØsentant une longueur croisante au fur et 

A mesure qu’ils sont plus proches de l’extrØmitØ arriŁre (3 de la conduite 

de guidage (3) et dont la longueur est telle que ladite condiite de guidage 

10 prØsente une dite portion courbe 
a 

la courbure (R) vou1ie et une dite 

portion arriŁre (33) iinØaire. 

16. ProcØdØ de rØalisation d’un dispositif de gui4age scion les 

revendication 6 a 15, caractØrisØ en cc qu’on realise de Øtapes dans 

lesquelles 

15 - on met en place une dite conduite de guidage t1escopique en 

position rØtractØe (3) dans une dite position initiale (Al) 

repos ant :sensiblement horizontalement et de faconrectiligne stir 

le fond cie la, met, ladite conduite de guidage telscopique (3) 

coopØrant avec desdits moyens d’enfoncement cont 616 (34, 1-3, 

20 1-3, 8-9,13), et 

- on r6a1ie une traction (T) au fond de la met de lalite extrØmitØ 

avant (31)de ladite conduite de guidage t6lescopiq4 en position 

rØtractØe (3), de prØfØrence dans la direction longit4dinale axiale 

XX’ de ladite conduite de guidage, depuis ladite poition initiale 

25 (Al) jusqu’a tine dite position enfoncØc (A2). 

17. ProcØdØt, de rØalisation d’un dispositif de guidge scion la 

revendication 16, caactØrisØ en cc qu’on utilise des dispositif de guidage 

scion la revendication 8 ou 9 et on realise une traction (T) d l’extrØmitC 

avant (3) de ladite Conduite de guidage tØlescopique rØtractØ (3) jusqu’à 

30 cc que lesdites semelles intermØdiaires (5.,, 53) se retrouvent en4ncØes dans 

le sol de plus en plus: profond au fur et 
a mesure qu’elles sot-it lus proches 

dc l’extrØtnitC arriŁre (33) de conduite de guidage pour obtenir la courbure 

DI 
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recherchØe (R), de prØfØrence un rayon de courbure supØrieur a 500 rn de 

prØfØrence encore entre 500 et 1000 in. 

18. ProcØdØ de rØalisatiori d’un dispositif de guidage scion la 

revendication 16 ou 17, caractØrisØ en cc qu’on utilise un dispositif de 

5 guidage scion la revendication 10 ou 11 et on realise une traction (T) de 

1’extr6mit6 avant (3) de ladite conduite de guidage telescopique rØtractØe 

(3) jusqu’à cc que lesdits dØflecteurs (71,,72,73) se retrouvent enfoncØs dans 

le sol dans une position horizontale pour obtenir une dite courbure 

recherchØe de prØfØrence a un rayon de courbure supØricur a 500 m de 

10 prØfØrence encore entre 500 et 1000 in. 

19. ProcØdØ de rØalisation d’un dispositif de guidage scion l’une 

des revendications 16 a 18, caractØrisØ en cc qu’on utilise un dispositif de 

guidage scion l’une des revendications 12 ou 13 et 

on injecte un gaz sous pression dans lesdites conduites 

15 secondaires (8) lorsque l’on veut remorquer la conduite de 

guidage (3) sur le fond de la mer et 

- on injecte un liquide sous pression de prØfØrence de l’eau dans 

lesdites conduites secondaires (8) et de prØfØrence dans ladite 

conduite de guidage tØlescopique (3) obturØe a ces extrØmitCs (3, 

20 2) et communicant avec lesdites extrØmitØs (8, 82) desdites 

conduites secondaires (8) lorsqu’on veut enfoncer ladite conduite 

de guidage (3). 

20. ProcCdØ de rCaiisation d’un dispositif de guidage selon l’une-

des
’unedes

 revendications 16 a 19, caractØrisØ en cc qu’on utilise un dispositif de 

25 guidage scion l’une des revendications 14 ou 15 et on realise une traction 

(T) de l’extrØrnitØ avant (3) de ladite conduite de guidage tØlescopiquc 

rØtractØc (3) de ladite structure externe rigide (20) solidaire de ladite 

conduite de guidage jusqu’â cc que le ou lesdits liens (171-173) empØchent 

un enfoncement supplØmentaire d’au moir’s ladite partie arriŁre (33) de 

30 ladite conduite de guidage tØlescopique rØtractØe (3) pour obtenir la 

courbure recherchØe (R) de prØfCrence un rayon de courbure supØrieur a 
500 m, de prØfØrence encore entre 500 et 1000 m. 

? ?I 
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21. Instillation de forage en met comprenant un riser de forage 

(2) s’Øtendant depuis an support flottant jusqutà an dt dispositif de 

guidage (3) selolti Yune des revendications I 
a 

15 auque1 ledit riser de 

forage (2) est corinectØ. 

5 22. Installation de forage en met scion la reendication 21, 

comprenant un riser dc forage (2) s’Øtendant depuis an sup ort flottant (1) 

jusqu’à un dispositif de guidage (3) selon ltune des revendications 6 
a 

15, 

auquel ledit riser de forage est connectØ, ledit riser de forge (2) deviant 

progressivement depuis tine position sensibiement verticaie (2a) au niveau 

10 dudit support flottant (1) jusqu’à une position sensiblementhoriontaie ou 

tangentielle 
a l’hotizontale (2b) au fond de la met, Ic forag pouvant Œtre 

rØalisØ depuis ledit support flottant (1) a travers ledit riser e forage (2) et 

ledit dispositif de guidage (3) de nianiŁre a cc que le juit de forage 

s’amorce dans Ic fond de la met scion tine inclinaison dnnØe (ct) par 

15 rapport 
a 

l’horizontale, de prØfØrence de 10 a 80°. 

23. ProcØde de rCalisation d’une installation de f1rage scion la 

revendication 21 ou 22 caractØrisØ en Ce que on realise des Øtapes dans 

lesquelles: 

- on rØalie an dispositif de guidage scion an procØIØ scion l’une 

20 des revendications 16 
a 20, et 

- on realise la connexion d’au moms dudit riser d forage (2) a 

ladite exttØmitC avant (3) de la conduite de guidage reposant sur 

le fond de la met (4). 

25 

30 

24. Proc6dA de forage a l’aide dune installation de fcrage scion la 

reveridication 21 ou 22, caractØrisØ en cc qu!on realise des pØrations de 

forage et on constrl*it un puits de forage en dØployant des trins de tiges 

coopCrant avec des, outils de forage et des colonnes de ubes ou de 

cuveiages, 
a travers in dit riser de forage (2) et un dit dispositf de guidage 

(3) enfoncØ dans Ic fbnd de la met (4). 
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JET STRING AND WEIGHT CAN ASSEMBLY 

Ernst Leoubardt, Jr., Celle, Germany, assignor to Mobil 
Oil Corporation, a corporation of New York 

Filed June 8, 1966, 8cr, No. 556,220 
6 Claims. (Cl. 166�.5) 

ABSTRACT OF THE DISCLOSURE 

This invention relates to the offshore drilling of oil 
and/or gas wells and more particularly to a method and 
apparatus for installing a surface well casing or conductor 
pipe for a subaqueous well. 

In drilling an offshore gas and/or oil well from an 
above-surface platform, particularly from a floating ves-
sel, a connection must be made with the marine bottom 
and the underlying formations, to provide a base point 
for guidelines connecting the borehole with the fldating 
vessel, so that the well can be re-entered after the drill 
string is withdoawn. One common method of initiating a 
subaqueous well is to position a surface casing or con-
ductor pipe in a preliminary weflbore, extending several 
hundred feet into the underlying formations. A weighted 
landing base supporting a guidance and alignment sys-
tem, including the flexible guidelines, would be attached 
to the upper end of the surface conductor pipe to help 
support the conductor pipe during the drilling operation 
and provide a firm base for hanging the later casings 
and tubirtgs in the well. 

Two common methods of setting the surface casing in 
a subaqueous welibore are concerned with first forming 
a preliminary borehole. In one of these methods, the drill 
string is lowered from the above-surface station to the 
ocean floor and a hole is formed in the ocean floor by 
drilling or jetting. The drill string is removed from the 
hole and surface oaring is then suspended from the drill 
string and lowered into the borehole where it is set 
and anchored as by cementing. When drilling in deeper 
water, the surface casing is first suspended from the 
vessel beneath the rotary table and the drill string is 
lowered through the pipe to the ocean floor. After the 
drilling operation, the surface casing is slipped down 
over the drill string into the hole where it is cemented 
along at least a portion of its length. Each of the methods 
requires that the subaqueous formmations underlying 
the marine bottom be consolidated enough so that a hole 

. may be drilled or jetted therein, without the earth caving 
� in or filling the hole. When using the first method, 

diver would be required to relocate the hole subsequen 
to being drilled and prior to the surface easing bein 
set. The second method would require a collapsible dril 
bit so that the original hole could be drilled large enough 
for the surface casing to settle therein while still allow 
ing the drill string to be withdrawn after the casing i 
stripped down over the drill string into the bole. It ha 
usually been considered more satisfactory to drill th 
bole than to jet it, due to the more accurate control ove 
the size of the hole under these conditions. 

It is desirable to utilize a single-step procedure rathe 
than the two-step procedures noted above. In one suc 
procedure, the surface casing itself is utilized as the lowe 
joints of the drill string and t is fitted with a bit on th 
lower end thereof for drilling through the underlyin 
formations or a jetting head for jetting into the mann 
iottoni. This approach has proved to be necessary i 
fact, where the upper forniation of the marine bottei 
are not consolidated enough to be drilled without th 
earth caving in and filling the hole when a drill strir 

th

3,376,922 
Patented Apr. 9, 1968 

is withdrawn. It is even more desirable to be able to 
permanently mount the guidance and alignment system, 
including a landing base, directly on the conductor pipe 

 before It is guided down to the marine bottom. This is 
5 not possible of the initial bole is drilled, since the rota-

tion of the entire landing -base and guidance system at 
drilling speeds would be virtually impdssible. Therefore, 
where the underlying formations are soft enough to per-
mit it or snake it necessary, the forming of the pre -

10 lim-inhry borehole by jetting would appear advisable es-
specially if the diameter of the borehole can be sufficient-
ly controlled. 

Such a system which has been utilized consist of re-
leasably fixing the lower end of a drill string within the 

15 surface casing itself and lowering the unit to the ocean 
bottom. A jetting head is fixed to the end of the drill 
string which is displaced slightly up from the lower end 
of the surface casing. The surface casing is jetted in and 
the drilling returns are conducted up the annulus between 

20 the drill string and the surface casing. In this way the 
upper end of the hole does not tend to widen by being 
continually washed away by the drilling returns, as would 
be the case with an open jet pipe. Mounted above the sur-
face easing or conductor pipe on the drill string are 

25 removable weights, being applied to the upper end of 
the surface casing to assist in driving the casing down into 
the marine bottom. These weights, above the surface cas-
ing, raise the center of gravity of the drilling apparatus, 
making it difficult to control the drill string from the 

30 above-surface platform. The large weights also provide 
more surface area for the ocean currents increasing the 
drag imposed on the drill string. Furthermore, the axial 
length of the weight cans makes the use of this apparatus 
inconvenient in shallow water where the distance between 

35 the marine bottom and the drilling deck is rather re-
stricted. 

An object of this invention is to provide a lower center 
of gravity for the combined drill string and surface casing 
to control better the string during the jetting-in operation. 

Another object of the invention is to provide a more 
compact arrangement, for jetting in a surface casing, 
that would be adaptable for use in shallow water. 

Other objects and advantages of the present invention 
- will be apparent from the following description taken 

with reference to the accompanying drawings wherein is 
shown a preferred embodiment of the invention: 

FIGURE 1 is an elevational view of a surface casing, 
with a landing base attached thereto, of the present inven-
tion, being jetted into the mttnine bottom; 

FIGURE 2 is a cross-sectional view of a portion of 
the apparatus, partially in cross section, illustrating the 
arrangemeat of the surface casing and the enclosed weight 
cans mounted on the drill string; and 

FIGURE 3 is a cross-sectional view of one joint of 
’ the drill string with a weight can affixed thereto. 

Now referring to FIGURE 1, a floating vessel 10, hav 
ing a drilling rig 12 mounted thereon, is positioned above 
a drilling site. A drill string 14 is suspended by a swivel 
16 of the drilling rig 12 and is connected below to a sur-

r face casing or conductor pipe 18 being jetted into the 
marine bottom 20 to form a preliminary borehole 22 and 

-r position the surface casing 18 therein. A landing base 24, 
h fixed on the upper end of the surface casing 18, has flexi-
r bIts guide cables 26 extending back to the drilling vessel 
e 10 to conduct equipment down to the -borehole 22 after 
g the jetting-in operation has been completed and the drill 

string 14 has been removed. 
fl Now looking at FIGURE 2, the surface casing 18 is 

70 
shown as connected to the drill string 14 by a J slot 
 connector 28, the I slot connector consisting in part of 

ig a plurality of shaped slots 30 in an enlarged cap 32 fixed 
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to the drill string 14. The slots 30 in the cap 32 coact 
with radially extending pins 34 projecting from the outer 
surface of the casing 18. Each of the drill pipe joints 36 
of the drill strin 14, within the surface casing 18, has 
a cylindrical weiht can 38 coaxially mounted thereon. 
Radial fins 40, spaced around each of the weight cans, 
act to center thedrill string 14 within the casing 18, A 
jetting head or nozzle 42 is connected tothe lower end of 
the drill string, wthin the surface casing 18, and is spaced 
upwardly from the lower end of the casing. A bumper 
sub 43 is inserted above the J connector 28 in the drill 
string 14 and cart be actuated as a hammer, as well as 
taking up any vertical movement of the surface vessel 10. 

As shown in FIGURE 3, the cylindrical weight can 38 
is hollow and ha a capped valve 44 in the upper end 
thereof for adding sufficient weighting material 46. The 
weighting material can be barite, galena, or other ma-
terial commonly sited for controlling mud weight. 

To jet in the surface casing 18, the casing is connected 
by the J connector, 28 to the lower end of the drill string 
14 and lowered until the casing 13 rests on the marine 
bottom 20. The dtill string 14 serves as a wash pipe 
through which water is then jetted into the interior of 
the surface casing tO flush out the unconsolidated material. 
The jet head 42 i spaced a distance above the lower 
end of the surfacei casing which is driven continuously 
into the underlying formations by the weighted drill string 

14, so that no watr escapes up the outside of the sur-
face casing to overe’ilarge the hole and impair the neces-
sary frictional contct between the casing and the sides 
of the borehole. Ths frictional contact permits the stir-
face casing to suppo’t the weight of the tubing later hung 
therein. The jetting returns are conducted out of the bore-
hole 22 through th4 annular space between the weight 
cans 38 and the casing 18, exiting through the J connector 
cans slots 30. When the surface casing 18 has been jetted 
in until the landing ’ase 24 rests on the marine bottom 
20, the drill string 44 is rotated to release it from the 
surface casing 18. Tie drill string 14 is then raised up 
out of the borehole22 leaving the casing 1 in place. 
The flexible guidelin4s 26 connected to the landing base 
24 are then used to rjount, on the upper end of the eas-
ing 18, a blowout peventer (not shown) arid either a 
surface riser pipe or receiver assembly with a flexible 
drilling mud return sine (also not shown), depending 
whether the drilling i to be done with an enclosed or an 
open pipe, respectively. The subaqueous well can then be 
drilled in a conventioi operation to the total depth. 

Although the preset invention has been described in 
connection with detail4 of the specific embodiment there-
of, it is to be understood that such details are not in-
tended to limit the scope of the invention. Terms and 
expressions employed are used in a descriptive and not 
a limiting sense and there is no intention of excluding 
such equivalents in the invention described, as fall within 
the scope of the clains. Now having described the ap-
paratus and method of the invention, reference should 
be had to the claims whih follow. 

What is claimed is: 
1. Apparatus for jeting a surface well casing into a 

marine bottom at an o1shore Site comprising: a surface 

4 
casing; a drill strin made up of a plurality of drill siring 
joints, said drill str ng having a jetting heed oo a rst end 
thereof; means for releasably suspending said casi over 
said first end of sa d drill string; at least Onc cyl ndrical 
weight can having diameter substantially less t an the 
internal diameter o said surface casing, said wei ’ht can 
being mounted on ste of said joints of said drillString 
within said surface asing; and spaced radial gtiide neans 
on said weight can for centrally locating said dr 11 pipe 

10 within said surface asing to form an annulus for he jet-
ting returns whereb the jetting apparatus is cotnp. cU and 
center of gravity is I wered to increase the control ability 
of said drill string du jog the jetting operation. 

2. The apparatus or jetting a surface well casi g into 
15 a marine bottom at an offshore site as recited in claim 

I wherein said jetti g head on said first end o said 
drill string is within aid surface casin,  spaced b di Ænce 
from the end thereof whereby the sides of the �bo ebole 
being jetted are not ashed out and the size of the bare. 

20 hole can he controlle 
3. The apparatus r jetting a surface well csin Into 

a marine bottom at a offshore site as recited in cl ids I 
wherein said weight c n is hollow and wherein the w iht-
ing material used to djust the weight of said weigh an 

o, is the seine material u d to weight drilling mud, 
4. The apparatus f rjetting a surface well cawing into 

a marine bottom at n offshore site as recited in laim 
I wherein said joints f said drill string Within taid stir-
face casing each has one of said weight can a tcd 

go thereto. 1� 

5. The apparatus f r jetting a surface ’well cain 
a marine bottom at a offshore site as recited 

in

c aim 
1 wherein said means or suspending said surfaceC ing 
from said drill string omprises: a cap piSrtion ixe to 

35 said drill string and a apted to fit over an endlof ad 
surface casing; a pitira ity of cam slots in the suffac of 
said cap; and radial p ns on said end of urfac ca ing 
to coact with said sb s whereby the surface ctsin s 
releasably suspended fr in said drill string during jett zig. 

40 6. Apparatus for jet big a surface well casing mt 
marine bottom at an shore site as recited in 4lai 
wherein said apparatus includes an a-bovesurfac p at, 
form; means on said ab ye-surface platform for sipp rt 
ing said drill string an lowering said drill string i td 

45 said marine bottom; an a landing base mounted on 
upper end of said surfa e casing and flexible gukeli 
attached to said landing ase and extending to said Abo e 
surface platform. 

So Refeeuees Cited 
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REPIJBLICA DE COLOMBIA 

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 

Eogot, 
2020 

Doctor (a) 
RODRIGUEZ D ALEMAN DILIA MARIA 

Apoderado(a) y/o Representante de 

PP EXPLORATION OPERATING COMPANY LIMITED 

REFERENCIA Radicaciôn No. 7 127749 

Solicitud internacional PCT/GB2006/001692 

Fecha inicio fase nacional 25/12/2007 

Trmite ii 
Evento 379 
Actuaciôrl 430 
Oficio No. 23i3 

Coma resultado del examen de forma, realizado con fundamerito en ci articulo 38 de 

la Decisidn 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de 

CooperaciOo en Materia de Patentes (PCT) , regla 51 bis del P.eglamento y Circular 

dnica de la Superintendencia de Industria y Comercio, se le coniunica que: 

1. La traduución de los capitulos descriptivo y reivindicatorio dehe estar 

accmpa?iada de los respectivos dibujos. 

2. La solicitud no contiene la copia del documento en que consta la cesión del 

derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k) 

Decision 486. 

En cumplimiento de lo dispuesto par el articulo 39 de la DecisiOn 486, se le 

requiere para que dentro del tØrmino de dos meses siguientes a la fecha de 

not–ficaciOn del presente oficio, complete los requisitos anteriormente enunciados. 

En caso de no Oar cumplimiento al presente requerimiento, la solicitud se 

considerard ahandonada y perderd su prelacidn. 

Notifiquese ci presente oficio conforme a 10 dispuesto en ci numeral 5,2, literal 

e), del capItulo quinto del titulo primero de la Circular Unica No.10 de 2001. 

ALIX CARMENZA E’PEDES DE VERGEL 
Jefe de la 0>/isiOn de Nuevas Creaciones 

El ante or requerimiento fue notificado 

feclia__________________ 
jfernand 

par fijacidn en lista de 


