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Description

[0001] The invention relates to a logging system for
use in a borehole formed in an earth formation.

[0002] Generally, in the practice of wellbore drilling
each further section of a wellbore is drilled after the pre-
viously drilled wellbore sections are cased with wellbore
casing. After completing drilling of the further section, a
logging tool is lowered by wireline through the previously
installed casing and into the newly drilled section so as
to conduct a measurement of a downhole parameter. An
example of such logging tool is a formation pressure
test/sampling tool for measuring the pressure or com-
position of fluid present in the earth formation. Such tool
is provided with a conduit which is pushed into the bore-
hole wall a short distance so as to create fluid commu-
nication between the earth formation fluid and a fluid
chamber of the tool. Such a logging tool is described in
US patent 3,079,793.

[0003] A drawback of such wireline logging method is
the required additional drilling rig time during lowering
and operating the logging tool. A further drawback is that
there is a danger that the logging tool gets blocked in
the open wellbore section. Moreover, it may not be pos-
sible to insert the logging tool into a significant part of
the newly drilled wellbore section, for example in case
of a highly inclined or horizontal borehole sections. As
a consequence valuable information on the surrounding
formation cannot be obtained.

[0004] Itis an object of the invention to provide an im-
proved logging system which overcomes the drawbacks
of the conventional system.

[0005] In accordance with the invention there is pro-
vided a logging system for use in a borehole formed in
an earth formation, comprising a tubular element to be
installed in the borehole, and a logging member includ-
ing a conduit having an inlet opening and being movable
in radial direction of the tubular element between a re-
tracted position in which the logging member is substan-
tially arranged within the tubular element and an extend-
ed position in which the logging member extends be-
yond the tubular element so that said inlet opening is in
fluid communication with the earth formation when the
tubular element is installed in the borehole, the logging
system further comprising an activating device for mov-
ing the logging member between the retracted position
and the extended position thereof, wherein the tubular
element forms one of a wellbore casing, a wellbore liner
and a drill string.

[0006] Itis thereby achieved that that valuable drilling
rig time is saved since the tubular element forms an in-
tegral part of the logging system and is to be lowered
into the borehole anyway. Thus there is no need to sep-
arately lower a logging tool into the borehole by wireline
during periods between lowering/installing the tubular
element and drilling the further wellbore section. Also,
lowering of the tubular element into highly inclined or
horizontal wellbore sections can be done more easily
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than lowering of a wireline into such sections. A further
advantage of the logging system according to the inven-
tion is that by moving the logging member to its retracted
position the tubular element can be lowered into the
borehole without being hampered by the logging system
and without the risk of damage to the logging member.
Further, by moving the logging member to its extended
position after the tubular element is installed in the bore-
hole, a characteristic of the earth formation fluid (e.g.
pressure or composition) can be determined in alogging
run.

[0007] Suitably the activating device is removably ar-
ranged within the tubular element. Thus, after lowering
of the tubular element into the borehole and determina-
tion of the fluid characteristic, the activating device can
be removed from the tubular element and retrieved to
surface so that the interior of the tubular element is free
from obstacles in order to allow passage of wellbore
tools or selected fluids through the tubular element.
[0008] Preferably the tubular element is one of a well-
bore casing, a wellbore liner and a drill string.

[0009] The invention will be further described in more
detail and by way of example with reference to the ac-
companying drawings in which

Fig. 1 schematically shows an embodiment of the
logging system of the invention in a first mode of
operation thereof; and

Fig. 2 schematically shows the embodiment of Fig.
1 in a second mode of operation thereof.

[0010] ReferringtoFigs. 1and2thereis shownawell-
bore casing 1 arranged in a borehole 2 formed in an
earth formation 4, which casing 1 has not yet been ce-
mented in the borehole 2 but is suspended from a drilling
rig (not show) at surface. The casing 1 includes an upper
casing section 6, an intermediate casing section 8 con-
nected to the upper casing section 1 by connector 9,
and a lower casing section 10 connected to the interme-
diate casing section by connector 11. The intermediate
casing section 8 is provided with an opening 12 in which
a primary pad 14 and a telescoping member 16 are ar-
ranged. The pad 14 is of cylindrical shape and has an
outer surface 14a facing the borehole wall and an inner
surface 14b facing the interior of the casing section 8.
At least an end part of the primary pad at the side of the
outer surface 14a is made of elastomeric material.
[0011] The telescoping member 16 connects the pri-
mary pad 14 to the casing section 8, and is arranged to
perform a telescoping movement in radial direction (of
the casing 1) so as to move the primary pad 14 between
a retracted position wherein the primary pad 14 is locat-
ed substantially within the outer radius of the casing sec-
tion 8 and an extended position wherein the primary pad
14 extends beyond the outer radius of casing section 8
and the outer surface 14a contacts the wall of the bore-
hole 2. Furthermore, the telescoping member 16 seals
the primary pad 14 relative to the casing section 18.
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[0012] The primary pad 14 is provided with a bore 18
extending in radial direction of the casing section 8, in
which a conduit 22 is arranged in a manner allowing the
conduit 22 to slide through the bore 18 a selected stroke.
The conduit 22 has at its inner end a shoulder 24 which,
when in contact with the inner surface 14a, prevents fur-
ther outward sliding of the conduit 22. A compression
spring 25, arranged between the shoulder 24 and the
inner surface 14b of the primary pad 14, biases the con-
duit 22 to a radially inward position thereof. The conduit
22 is internally provided with a ball valve 26 including a
ball 28 biased against a valve seat 30 by a spring 32.
The ball valve 26 prevents flow of fluid from the exterior
of the casing section 8 to the interior thereof when the
ball 28 is biased against the valve seat 30.

[0013] The primary pad 14 is biased to its retracted
position by a leaf spring 29 extending along the outer
surface of the casing section 8 and being connected at
opposite ends thereof to the casing section 8. The leaf
spring 8 is provided with an opening (not shown) for pas-
sage of the conduit 22 therethrough as the conduit 22
slides outwardly through the bore 18.

[0014] An activating device 34 is removably arranged
within the casing section 8 and latched to the casing wall
by a latching assembly (not shown). The activating de-
vice 34 includes a secondary pad 36 of cylindrical shape
and made of elastomeric material, which secondary pad
36 is arranged concentrically relative to the primary pad
14 and a jack 38 arranged to bias the secondary pad 36
against the primary pad 14 so as to move the primary
pad 14 between the retracted position thereof and the
extended position thereof. The activating device 34 fur-
thermore includes a support member 40 for supporting
the jack 38 against the inner surface of the casing sec-
tion 8, an electric motor 42 for operating the jack 38, a
fluid chamber 44 provided with a fluid pressure gauge
(not shown), an electronic control/memory unit (not
shown) for controlling the electric motor 42 and the pres-
sure gauge and for storing pressure readings of the
pressure gauge, and a battery (not shown) for powering
the control/memory unit and the electric motor 42. The
secondary pad 36 is provided with a tube 46 extending
concentrically through the secondary pad 36 and ar-
ranged to bias the ball 28 away from the valve seat 30
and to provide fluid communication between the conduit
22 and the fluid chamber 44 when the secondary pad is
biased against the primary pad 14.

[0015] The primary pad 14, the secondary pad 36,
and the conduit 22 are dimensioned such that, upon
movement of the secondary pad 36 against the primary
pad 14, the secondary pad 36 pushes against the con-
duit 22 which thereby slides in radially outward direction
through the bore 18 and the opening of the leaf spring
29 until the shoulder 24 contacts the inner surface 14b
of the primary pad 14.

[0016] Normal operation of the assembly referred to
in Figs. 1 and 2 is hereinafter described, whereby Fig.
1 shows the primary pad 14 in the retracted position and
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Fig. 2 shows the primary pad in the extended position.
[0017] During normal operation the activating device
34 is latched into the casing section 8 by means of the
latching assembly, and the casing sections 6 and 10 are
connected to casing section 8 by the respective connec-
tors 9, 11. Then the casing 1, with the primary pad 14 in
the retracted position, is lowered into the borehole 2.
Lowering is stopped when the primary pad 14 arrives at
a selected depth in the borehole where it is desired to
conduct a pressure measurement of earth formation flu-
id such as oil or water. A wireless control system (not
shown) at surface is then operated so as to induce the
control/memory unit to operate the electric motor 42 so
that the motor 42 induces the jack 38 to bias the sec-
ondary pad 36 against the primary pad 14. The primary
pad 14 thereby moves from the retracted position to the
extended position in which the outer surface 14a of the
primary pad 14 is biased against the borehole wall (Fig.
2). Simultaneously the secondary pad 36 pushes
against the conduit 22 so that the latter protrudes
through the opening of the leaf spring 29 and extends a
short distance into the borehole wall, and the tube 46
biases the ball 28 away from the valve seat 30 and there-
by provides fluid communication between the conduit 22
and the fluid chamber 44. As a result the fluid chamber
44 communicates with fluid present in the earth forma-
tion. The control/memory unit then operates the fluid
pressure gauge so as to measure the pressure of the
formation fluid and to store the resulting pressure data
in the electronic memory.

[0018] The electric motor 42 is then induced to retract
the jack 34 so as to move the secondary pad 36 radially
inward. As a result the primary pad 14 also moves radi-
ally inward due to the biasing force from the leaf spring
29. The primary pad 14 and secondary pad 36 remain
in contact until the primary pad 14 reaches its retracted
position. Further radially inward movement of the sec-
ondary pad 36 causes secondary pad 36 to become dis-
placed from the primary pad 14, and the tube 46 to be-
come displaced from the ball 28 so that the spring 18
biases the ball 28 against the valve seat 30 thereby clos-
ing the ball valve 26.

[0019] If further earth formation fluid pressure meas-
urements at different borehole depths are desired, the
casing 1 is raised or lowered through the borehole 2 so
as to relocate the primary pad 14 in the borehole 1 at
the desired depths. The procedure as described here-
inbefore is then repeated.

[0020] After completing the desired pressure meas-
urements, a suitable retrieving device (not shown) is
lowered through the casing 1 to the activating device 34
in order to unlatch the activating device 34 from the cas-
ing section 8 and to retrieve the activating device 34 to
surface. The pressure data is then read out from the
electronic memory at surface.

[0021] If no further earth formation fluid pressure
measurements are to be conducted the casing 1 is ce-
mented in the borehole 1. In case the borehole 2 is to
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be further drilled, the latching assembly is drilled out of
the casing 1 before commencement of further drilling.
[0022] Instead of reading the pressure data from the
electronic memory after retrieval of the activating device
34 to surface, the pressure can alternatively be read by
extending a data transferline (e.g. an electric conductor)
from surface to the activating device 34 and transferring
the data in the form of electric signals through the data
transfer line to surface while the activating device 34 is
still latched to the casing 1.

Claims

1. Alogging system for use in a borehole (2) formed
in an earth formation (4), comprising a tubular ele-
ment (8) to be installed in the borehole (2), and a
logging member including a conduit (22) having an
inlet opening and being movable in radial direction
of the tubular element (8) between a retracted po-
sition in which the logging member is substantially
arranged within the tubular element (8) and an ex-
tended position in which the logging member ex-
tends beyond the tubular element (8) so that said
inlet openingis in fluid communication with the earth
formation (4) when the tubular element (8) is in-
stalled in the borehole (2), the logging system fur-
ther comprising an activating device (34) for moving
the logging member between the retracted position
and the extended position thereof, characterised
in that the tubular element (8) forms one of a well-
bore casing, a wellbore liner and a drill string.

2. The logging system of claim 1, wherein the logging
member includes a pad (14) which extends against
the borehole wall when the tubular element (8) is
installed in the borehole and the logging member is
in its extended position.

3. Thelogging system of claim 2, further comprising a
telescoping member (16) interconnecting the pad
(14) and the tubular element (22) and being ar-
ranged to perform a telescoping movement so as
to move the logging member between the retracted
position and the extended position thereof.

4. The logging system of claim 2 or 3, wherein the pad
forms a primary pad (14) and the activating device
includes a secondary pad (36) arranged to bias the
logging member from the retracted position to the
extended position thereof.

5. The logging system of claim 4, wherein the activat-
ing device is provided with a fluid chamber (44), and
the secondary pad (36) is provided with a tube (46)
arranged to provide fluid communication between
said conduit (22) and the fluid chamber (44) when
the secondary pad (36) is biased against the log-
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10.

11.

ging member.

The logging system of claim 4 or 5, wherein said
conduit (22) is provided with a valve (28) preventing
flow of earth formation fluid into the tubular element
when the valve (28) is in the closed position, and
wherein the secondary pad (36) is arranged to open
the valve (28) when the secondary pad (36) biases
against the logging member.

The logging system of any one of claims 1-6, where-
in the activating device (34) is removably arranged
within the tubular element (8).

The logging system of any one of claims 1-7, where-
in the activating device (34) is provided with means
for determining a characteristic of earth formation
fluid entering the conduit (22) when said inlet open-
ing is in fluid communication with the earth forma-
tion.

The logging system of claim 8, wherein said char-
acteristic includes a pressure of the earth formation
fluid entering the conduit (22).

The logging system of any one of claims 1-9, where-
in at least one of the logging member and the acti-
vating device forms an RFT logging tool.

The logging system of any one of claims 1-10,
wherein the tubular element (8) is internally provid-
ed with a latching assembly for latching the activat-
ing device to the tubular element.

Patentanspriiche

1.

MeRsystem zur Verwendung in einem Bohrloch (2),
das in einer Erdformation (4) geformt ist, mit einem
in dem Bohrloch (2) zu installierenden rohrférmigen
Element (8) und einem mit einer Leitung (22) mit
einer EinlaR6ffnung versehenen MeRelement, das
in radialer Richtung des rohrférmigen Elementes
(8) zwischen einer zurlickgezogenen Position, in
welcher das MeRelement im wesentlichen inner-
halb des rohrférmigen Elementes (8) angeordnet
ist, und einer ausgefahrenen Position bewegbar ist,
in welchem sich das MeRelement iber das rohrfor-
mige Element (8) hinauserstreckt, so daf} die Ein-
laR6ffnung in Fluidverbindung mit der Erdformation
(4) steht, wenn das rohrférmige Element (8) im
Bohrloch (2) installiert ist, wobei das Mef3system
ferner eine Aktivierungsvorrichtung (34) aufweist,
um das MeRelement zwischen der zuriickgezoge-
nen Position und der ausgefahrenen Position des-
selben zu bewegen, dadurch gekennzeichnet,
daB das rohrférmige Element (8) entweder eine
Bohrlochauskleidung, ein Bohrlochfutter oder einen
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Bohrstrang bildet.

MefRsystem nach Anspruch 1, bei welchem das
MeRelement ein Auflager (14) aufweist, das sich
gegen die Bohrlochwand erstreckt, wenn das rohr-
férmige Element (8) im Bohrloch installiert ist und
sich das MelRelement in der ausgefahrenen Positi-
on befindet.

MefRsystem nach Anspruch 2, das ferner ein tele-
skopartiges Element (16) aufweist, welches das
Auflager (14) mit dem rohrférmigen Element (22)
verbindet und das so ausgebildet ist, dal} es eine
Teleskopbewegung ausfiihrt, um das MeRelement
zwischen der zuriickgezogenen Position und der
ausgefahrenen Position desselben zu bewegen.

MeRsystem nach Anspruch 1 oder 2, bei welchem
das Auflager ein Primarauflager (14) bildet und die
Aktivierungsvorrichtung ein Sekundarauflager (36)
aufweist, das so ausgebildet ist, daR es das
MefRelement aus der zurlickgezogenen Position in
die ausgefahrene Position desselben vorspannt.

MeRsystem nach Anspruch 4, bei welchem die Ak-
tivierungsvorrichtung mit einer Fluidkammer (44)
ausgestattet und das Sekundarauflager (36) mit ei-
nem Rohr (46) versehen ist, das so ausgebildet ist,
daf} es eine Fluidverbindung zwischen der Leitung
(22) und der Fluidkammer (44) herstellt, wenn das
Sekundarauflager (36) gegen das MeRelement vor-
gespannt ist.

MeRsystem nach Anspruch 4 oder 5, bei welchem
die Leitung (22) mit einem Ventil (28) versehen ist,
das eine Stromung des Erdformationsfluids in das
rohrférmige Element verhindert, wenn sich das
Ventil (28) in der Schlief3stellung befindet, und bei
welchem das Sekundarauflager (36) so ausgebildet
ist, dal} es das Ventil (28) 6ffnet, wenn das Sekun-
darauflager (36) gegen das MeRelement vorge-
spannt ist.

MeRsystem nach einem der Anspriiche 1-6, bei
welchem die Aktivierungsvorrichtung (34) innerhalb
des rohrférmigen Elementes (8) entfernbar ange-
ordnet ist.

MeRsystem nach einem der Anspriiche 1-7, bei
welchem die Aktivierungsvorrichtung (34) mit Mit-
teln zur Bestimmung einer Charakteristik des Erd-
formationsfluids versehen ist, das in die Leitung
(22) eintritt, wenn die EinlaR6ffnung in Fluidverbin-
dung mit der Erdformation steht.

MeRsystem nach Anspruch 8, bei welchem die
Charakteristik einen Druck des Erdformationsfluids
umfaft, das in die Leitung (22) eintritt.
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10. MeRsystem nach einem der Anspriiche 1-9, bei

1.

welchem zumindest das Mel3element oder die Ak-
tivierungsvorrichtung ein RFT-MeRwerkzeug bil-
det.

MeRsystem nach einem der Anspriiche 1-10, bei
welchem das rohrférmige Element (8) im Inneren
mit einer Verriegelungsanordnung versehen ist, um
die Aktivierungsvorrichtung an dem rohrférmigen
Element zu verriegeln.

Revendications

Systéme de diagraphie utilisable dans un sondage
(2) formé dans une formation terrestre (4), compre-
nant un élément tubulaire (8) a installer dans le son-
dage (2), et un organe de diagraphie comprenant
un conduit (22) comportant une ouverture d'entrée
et étant déplacable dans une direction radiale de
I'élément tubulaire (8) entre une position retirée
dans laquelle I'organe de diagraphie est sensible-
ment agencé a l'intérieur de I'élément tubulaire (8)
et une position déployée dans laquelle I'organe de
diagraphie s'étend au-dela de I'élément tubulaire
(8) de telle sorte que ladite ouverture d'entrée soit
en communication pour un fluide avec la formation
terrestre (4) lorsque I'élément tubulaire (8) est ins-
tallé dans le sondage (2), le systéme de diagraphie
comprenant de plus un dispositif d'actionnement
(34) pour déplacer l'organe de diagraphie entre sa
position retirée et sa position déployée, caractérisé
en ce que I'élément tubulaire (8) forme un élément
parmi un tubage de puits de forage, une colonne
perdue de puits de forage et un train de tiges.

Systéme de diagraphie suivant la revendication 1,
dans lequel l'organe de diagraphie comprend un
patin (14) qui s'étend contre la paroi du sondage
lorsque I'élément tubulaire (8) est installé dans le
sondage et I'organe de diagraphie est dans sa po-
sition déployée.

Systeme de diagraphie suivant la revendication 2,
comprenant de plus un organe télescopique (16) in-
terconnectant le patin (14) et I'élément tubulaire
(22) et étant agencé pour réaliser un mouvement
télescopique de maniere a déplacer I'organe de dia-
graphie entre sa position retirée et sa position dé-
ployée.

Systéme de diagraphie suivant I'une ou l'autre des
revendications 2 et 3, dans lequel le patin forme un
patin primaire (14) et le dispositif d'actionnement
comprend un patin secondaire (36) agencé pour
solliciter I'organe de diagraphie de sa position reti-
rée a sa position déployée.
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Systéme de diagraphie suivant la revendication 4,
dans lequel le dispositif d'actionnement est pourvu
d'une chambre de fluide (44), et le patin secondaire
(36) est pourvu d'un tube (46) agencé pour former
une communication pour un fluide entre ledit con-
duit (22) et la chambre de fluide (44) lorsque le patin
secondaire (36) est sollicité a I'encontre de I'organe
de diagraphie.

Systéme de diagraphie suivant I'une ou l'autre des
revendications 4 et 5, dans lequel le conduit (22)
précité est pourvu d'une vanne (28) empéchant
I'écoulement de fluide de la formation terrestre dans
I'élément tubulaire lorsque la vanne (28) est dans
la position fermée, et dans lequel le patin secondai-
re (36) est agencé pour ouvrir la vanne (28) lorsque
le patin secondaire (36) est sollicité a I'encontre de
I'organe de diagraphie.

Systéme de diagraphie suivant I'une quelconque
des revendications 1 a 6, dans lequel le dispositif
d'actionnement (34) est agencé de fagon amovible
a l'intérieur de I'élément tubulaire (8).

Systeme de diagraphie suivant I'une quelconque
des revendications 1 a 7, dans lequel le systéme
d'actionnement (34) est pourvu d'un moyen pour
déterminer une caractéristique d'un fluide de la for-
mation terrestre entrant dans le conduit (22) lorsque
I'ouverture d'entrée précitée est en communication
pour un fluide avec la formation terrestre.

Systéme de diagraphie suivant la revendication 8,
dans lequel ladite caractéristique comprend une
pression du fluide de la formation terrestre entrant
dans le conduit (22).

Systéme de diagraphie suivant I'une quelconque
des revendications 1 a 9, dans lequel au moins un
des éléments parmi l'organe de diagraphie et le dis-
positif d'actionnement forme un outil de diagraphie
de RFT.

Systéme de diagraphie suivant I'une quelconque
des revendications 1 a 10, dans lequel I'élément tu-
bulaire (8) est pourvu intérieurement d'un assem-
blage d'accrochage pour accrocher le dispositif
d'actionnement a I'élément tubulaire.
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