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(57) ABSTRACT 

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 including a conduit 
having an inlet opening and being movable in radial direc 
tion of the tubular element betWeen a retracted position in 
Which the logging member is substantially arranged Within 
the tubular element and an extended position in Which the 
logging member extends beyond the tubular element so that 
said inlet opening is in ?uid communication With the earth 
formation When the tubular element is installed in the 
borehole, the logging system further comprising an activat 
ing device for moving the logging member betWeen the 
retracted position and the extended position thereof. 
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WELLBORE LOGGING SYSTEM 

FIELD OF THE INVENTION 

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

BACKGROUND OF THE INVENTION 

[0002] Generally, in the practice of Wellbore drilling each 
further section of a Wellbore is drilled after the previously 
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 composition of ?uid present in the 
earth formation. Such tool is provided With a conduit Which 
is pushed into the borehole Wall a short distance so as to 
create ?uid communication betWeen the earth formation 
?uid and a ?uid chamber of the tool. 

[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 possible to insert 
the logging tool into a signi?cant 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] It is an object of the invention to provide an 
improved logging system Which overcomes the draWbacks 
of the conventional system. 

SUMMARY OF THE INVENTION 

[0005] In accordance With the invention there is provided 
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 including a conduit 
having an inlet opening and being movable in radial direc 
tion of the tubular element betWeen a retracted position in 
Which the logging member is substantially arranged Within 
the tubular element and an eXtended position in Which the 
logging member eXtends beyond the tubular element so that 
said inlet opening is in ?uid communication With the earth 
formation When the tubular element is installed in the 
borehole, the logging system further comprising an activat 
ing device for moving the logging member betWeen the 
retracted position and the eXtended position thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 schematically shoWs an embodiment of the 
logging system of the invention in a ?rst mode of operation 
thereof. 

[0007] FIG. 2 schematically shoWs the embodiment of 
FIG. 1 in a second mode of operation thereof. 

DETAILED DESCRIPTION 

[0008] The logging system of the invention saves valuable 
drilling rig time since the tubular element forms an integral 
part of the logging system and is to be loWered into the 
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borehole anyWay. Thus there is no need to separately 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 than loWering of a Wireline into 
such sections. A further advantage of the logging system 
according to the invention 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 borehole, a characteristic of the earth formation ?uid 
(e.g. pressure or composition) can be determined in a 
logging run. 

[0009] Suitably the activating device is removably 
arranged Within the tubular element. Thus, after loWering of 
the tubular element into the borehole and determination of 
the ?uid 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 ?uids through 
the tubular element. 

[0010] Preferably the tubular element is one of a Wellbore 
casing, a Wellbore liner and a drill string. 

[0011] The invention Will be further described in more 
detail and by Way of eXample With reference to the accom 
panying drawings. 

[0012] Referring to FIGS. 1 and 2 there is shoWn a 
Wellbore casing 1 arranged in a borehole 2 formed in an 
earth formation 4, Which casing 1 has not yet been cemented 
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 connected to the 
upper casing section 1 by connector 9, and a loWer casing 
section 10 connected to the intermediate 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 arranged. 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. 

[0013] The telescoping member 16 connects the primary 
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 located substantially Within 
the outer radius of the casing section 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 borehole 2. Furthermore, the tele 
scoping member 16 seals the primary pad 14 relative to the 
casing section 18. 

[0014] 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 
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With the inner surface 14a, prevents further 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 conduit 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 ?oW of ?uid 
from the exterior of the casing section 8 to the interior 
thereof When the ball 28 is biased against the valve seat 30. 

[0015] 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 passage of the conduit 22 
therethrough as the conduit 22 slides outWardly through the 
bore 18. 

[0016] 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 device 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 furthermore includes a support 
member 40 for supporting the jack 38 against the inner 
surface of the casing section 8, an electric motor 42 for 
operating the jack 38, a ?uid chamber 44 provided With a 
?uid pressure gauge (not shoWn), an electronic control/ 
memory unit (not shoWn) for controlling the electric motor 
42 and the pressure gauge and for storing pressure readings 
of the pressure gauge, and a battery (not shoWn) for poW 
ering 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 arranged to 
bias the ball 28 aWay from the valve seat 30 and to provide 
?uid communication betWeen the conduit 22 and the ?uid 
chamber 44 When the secondary pad is biased against the 
primary pad 14. 

[0017] 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 conduit 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. 

[0018] 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 FIG. 
2 shoWs the primary pad in the extended position. 

[0019] 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 connectors 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 ?uid such as oil or Water. AWireless control 
system (not shoWn) at surface is then operated so as to 
induce the control/memory unit to operate the electric motor 

Nov. 1, 2001 

42 so that the motor 42 induces the jack 38 to bias the 
secondary 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 thereby provides ?uid communication 
betWeen the conduit 22 and the ?uid chamber 44. As a result 
the ?uid chamber 44 communicates With ?uid present in the 
earth formation. The control/memory unit then operates the 
?uid pressure gauge so as to measure the pressure of the 
formation ?uid and to store the resulting pressure data in the 
electronic memory. 

[0020] 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 radially 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 radi 
ally inWard movement of the secondary pad 36 causes 
secondary pad 36 to become displaced from the primary pad 
14, and the tube 46 to become displaced from the ball 28 so 
that the spring 18 biases the ball 28 against the valve seat 30 
thereby closing the ball valve 26. 

[0021] If further earth formation ?uid pressure measure 
ments 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 hereinbefore is then repeated. 

[0022] After completing the desired pressure measure 
ments, 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 casing section 8 
and to retrieve the activating device 34 to surface. The 
pressure data is then read out from the electronic memory at 
surface. 

[0023] If no further earth formation ?uid pressure mea 
surements are to be conducted the casing 1 is cemented in 
the borehole 1. In case the borehole 2 is to be further drilled, 
the latching assembly is drilled out of the casing 1 before 
commencement of further drilling. 

[0024] Instead of reading the pressure data from the elec 
tronic memory after retrieval of the activating device 34 to 
surface, the pressure can alternatively be read by extending 
a data transfer line (eg 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. 

We claim: 
1. 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 including a conduit 
having an inlet opening and being movable in a radial 
direction of the tubular element betWeen a retracted position 
in Which the logging member is substantially arranged 
Within the tubular element and an extended position in 
Which the logging member extends beyond the tubular 
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element so that said inlet opening is in ?uid communication 
With the earth formation When the tubular element is 
installed in the borehole, the logging system further com 
prising an activating device for moving the logging member 
betWeen the retracted position and the eXtended position 
thereof. 

2. The logging system of claim 1, Wherein the logging 
member includes a pad Which eXtends against the borehole 
Wall When the tubular element is installed in the borehole 
and the logging member is in its eXtended position. 

3. The logging system of claim 2, further comprising a 
telescoping member interconnecting the pad and the tubular 
element and being arranged to perform a telescoping move 
ment so as to move the logging member betWeen the 
retracted position and the eXtended position thereof. 

4. The logging system of claim 2, Wherein the pad forms 
a primary pad and the activating device includes a secondary 
pad arranged to bias the logging member from the retracted 
position to the extended position thereof. 

5. The logging system of claim 4, Wherein the activating 
device is provided With a ?uid chamber, and the secondary 
pad is provided With a tube arranged to provide ?uid 
communication betWeen said conduit and the ?uid chamber 
When the secondary pad is biased against the logging 
member. 

6. The logging system of claim 4, Wherein said conduit is 
provided With a valve preventing ?oW of earth formation 
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?uid into the tubular element When the valve is in the closed 
position, and Wherein the secondary pad is arranged to open 
the valve When the secondary pad biases against the logging 
member. 

7. The logging system of claim 1, Wherein the activating 
device is removably arranged Within the tubular element. 

8. The logging system of claim 1, Wherein the activating 
device is provided With means for determining a character 
istic of earth formation ?uid entering the conduit When said 
inlet opening is in ?uid communication With the earth 
formation. 

9. The logging system of claim 8, Wherein said charac 
teristic includes a pressure of the earth formation ?uid 
entering the conduit. 

10. The logging system of claim 1, Wherein at least one of 
the logging member and the activating device forms an RFT 
logging tool. 

11. The logging system of claim 1, Wherein the tubular 
element forms one of a Wellbore casing, a Wellbore liner and 
a drill string. 

12. The logging system of claim 1, Wherein the tubular 
element is internally provided With a latching assembly for 
latching the activating device to the tubular element. 


