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MEDIA DISPLACEMENT DEVICE AND METHOD OF IMPROVING TRANSFER OF

ELECTROMAGNETIC ENERGY BETWEEN A TOOL AND AN EARTH FORMATION

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Application No. 13/305424, filed

on November 28, 201 1, which is incorporated herein by reference in its entirety.

BACKGROUND

[0002] Systems that employ electromagnetic energy for monitoring or imaging, such

as NMR (Nuclear Magnetic Resonance) and inductive resistivity logging, for example, rely

on transmission and reception of electromagnetic energy. Such systems are used in the

downhole industry where NMR tools are positioned within a borehole for formation

evaluation. An antenna within the NMR tool is configured to transmit electromagnetic

energy into and receive it from the formation being queried. Any extra media that impedes

efficient transfer of electromagnetic energy between the antenna and the formation has a

negative effect on performance of the system. New systems and methods that increase the

efficiency of the aforementioned energy transfer are always well received in the art.

BRIEF DESCRIPTION

[0003] Disclosed herein is a media displacement device having a body configured to

be positioned radially outwards of a tool having an antenna for transmitting electromagnetic

energy to or receiving electromagnetic energy from an earth formation. The body is made of

materials causing less power loss to electromagnetic energy transmitted or received by the

tool than the media the body is configured to displace.

[0004] Further disclosed herein is a method of improving transfer of electromagnetic

energy between a tool and an earth formation. The method includes, selecting one of a

plurality of selectable electromagnetic energy transmitting or receiving tools having outer

radial dimensions smaller than radial dimensions of a borehole at a location of the borehole

where the selected tool will be positioned, selecting one of a plurality of selectable media

displacement devices having internal radial dimensions complementary to the outer radial

dimensions of the selected tool and external radial dimensions less than the radial dimensions

of the borehole at the location where the selected tool will be positioned, and attaching the

selected one of the plurality of selectable media displacement devices to the selected tool.



BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The following descriptions should not be considered limiting in any way.

With reference to the accompanying drawings, like elements are numbered alike:

[0006] FIG. 1 depicts a cross sectional view of a media displacement device disclosed

herein;

[0007] FIG. 2 depicts a cross sectional view of one embodiment of a media

displacement device disclosed herein;

[0008] FIG. 3 depicts a cross sectional view of another embodiment of a media

displacement device disclosed herein;

[0009] FIG. 4 depicts a cross sectional view of another embodiment of a media

displacement device disclosed herein;

[0010] FIG. 5 depicts a cross sectional view of another embodiment of a media

displacement device disclosed herein; and

[001 1] FIG. 6 depicts a perspective view of a feature employable in any of the media

displacement devices disclosed herein.

DETAILED DESCRIPTION

[0012] A detailed description of one or more embodiments of the disclosed apparatus

and method are presented herein by way of exemplification and not limitation with reference

to the Figures.

[0013] Referring to FIG. 1, an embodiment of a media displacement device disclosed

herein is illustrated at 10. The device 10 includes, a body 14 positionable radially outwardly

of a tool 18 having an antenna 22. In this embodiment the antenna 22 is configured and

adapted to transmit electromagnetic energy into an earth formation 26 as well as receive

electromagnetic energy from the earth formation 26, such as is used for nuclear magnetic

resonance (NMR) in the downhole industry, for example. The body 14 is positioned and

configured to displace media 30, such as drilling mud, for example that could otherwise

negatively affect electromagnetic energy being transmitted from or received by the antenna

22. This negative affect could be due to electrical conductivity of the media 30 resulting in

power loss of electromagnetic energy transmitted through media 30. By making the body 14

of materials that are less conductive than the media 30, such as polymer, for example, the

electromagnetic energy is able to pass through the body 14 with less power loss than if it

were to pass through the media 30 directly.



[0014] The body 14, in this illustrated embodiment, has a cylindrical center portion

32 with longitudinal ends 34 that taper in radial thickness. The center portion 32 has a

longitudinal dimension substantially equal to or greater than that of the antenna 22. The body

14 is constructed of materials having low conductivity such as rubbers or other polymers,

ceramics, glass and combinations of these. Additionally, the body could include pieces of

metal to provide structural support thereto. The pieces of metal could be small particles, such

as slivers, dispersed within the body 14, or could be strips 38 positioned along the maximum

radial surface 42 of the body 14. The strips 38 could provide additional resistance against

mechanical damage to the body 14 during running into and out of a borehole 46, for example.

By using a metal with high electrical conductivity for the pieces or the strips 38 the power

loss to the electromagnetic energy passing therethrough can be minimized. Hard copper

alloys such as copper beryllium are good candidates for the metal pieces. Additionally, the

pieces or the strips 38 can be sized, positioned and oriented relative to the antenna 22 to

minimize any negative impact on the transmission and reception between the antenna 22 and

the formation 26.

[0015] Dimensionally the body 14 should be sized to displace as much volume of the

media 30 that exists between the antenna 22 and the formation 26 as is practical in each

application. It is likely that specific variations of the tool 18 are already available in select

sizes defined at least in part by outer radial dimensions 50. Fabricating new versions of the

tool 18 with customized values of the outer radial dimension 50 is not practical from a cost

versus benefit stand point. However, fabricating a plurality of the media displacement

devices 10 with the bodies 14 having interior radial dimensions 54 that complement the outer

radial dimensions 50 of the available tools 18 and selectable maximum radial surfaces 42 is

likely to be cost effective. With the devices 10 available, an operator can select one of the

plurality of bodies 14 that is sized to complement the tool 18 being deployed and having the

maximum radial surface 42 that fits within the borehole 46 while not leaving excessive radial

clearance therebetween, which media 30 could occupy.

[0016] Several embodiments employing differing methods of attachment of the body

14 to the tool 18 are described hereunder. The embodiment of the device 10 illustrated in

FIG. 1 employs a factional engagement between the interior radial dimension 54 of the body

14 and the outer radial dimension 50 of the tool 18. This factional engagement can be

enhanced with adhesive applied to one or both surfaces defined by the dimensions 50, 54 as

well as by swelling of the body 14 that causes the interior radial dimension 54 thereof to

shrink thereby increasing factional engagement with the tool 18.



[0017] Referring to FIG. 2, an alternate embodiment of a media displacement device

disclosed herein is illustrated at 110. The device 110 is similar to the device 10 and therefore

only the differences between the two will be described hereunder. The device 110 differs

from the device 10 in how body 114 is attached to a tool 118. A plurality of fasteners 124,

shown herein as screws, threadably engages in holes 128 in the tool 118 to fixedly attach the

body 114 to the tool 118. Any desirable number of the fasteners 124 could be employed to

assure the body 114 remains fixed to the tool 118.

[0018] Referring to FIG. 3, another alternate embodiment of a media displacement

device disclosed herein is illustrated at 210. Again, only the differences between the device

210 and the device 10 will be elaborated on herebelow. The device 210 differs from the

device 10 in how body 214 is attached to a tool 218. A sleeve portion 220 of the tool 218 has

threads 224 that threadably engage with threads 228 on the body 214. This threadable

engagement fixes the cylindrical center portion 32 of the body 214 directly radially of the

antenna 22. By positioning the sleeve portion 220 longitudinally beyond a longitudinal end

34 of the center portion 32 the sleeve portion 220 can be made of any desirable material

without concern that it will negatively affect the energy transfer between the antenna 22 and

the formation 26.

[0019] Referring to FIG. 4, another alternate embodiment of a media displacement

device disclosed herein is illustrated at 310. Again, only the differences between the device

310 and the device 10 will be elaborated on herebelow. The device 310 differs from the

device 10 in how body 314 is attached to a tool 318. Split parts 322 having tapered threads

324 are abutted to either longitudinal end 326 of the body 314. A pair of collars 330 are

threadably engagable with the tapered threads 324 of the split parts 322. Threadably

tightening the collars 330 onto the split parts 322 to cause the split parts 322 to become

frictional engaged with an outer surface 334 of the tool 318 to thereby fix the body 314 to the

tool 318.

[0020] Referring to FIG. 5, another alternate embodiment of a media displacement

device disclosed herein is illustrated at 410. Again, only the differences between the device

410 and the device 10 will be elaborated on herebelow. The device 410 differs from the

device 10 in how body 414 is attached to a tool 418. The body 414 includes a shoulder 421

displaced longitudinally from the cylindrical center portion 32 via a tubular portion 422. The

shoulder 421 is longitudinally compressed between a shoulder 423 on the tool 418 and a

shoulder 425 on a collar 427. The collar 427 is threadably engagable with the tool 418 in a



fashion such as is employed in a box and pin arrangement, for example, in the downhole

industry.

[0021] Referring to FIG. 6, any of the bodies 14, 114, 214, 314 or 414 can include

one or more channels 435 formed longitudinally through the maximum radial surface 42

thereof, with this embodiment including just one of the channels 435. The channel 435 can

have any practical radial depth and perimetrical dimension 439. The channel 435 prevents

sealing of the body 14, 114, 214, 314 or 414 to walls of the formation 26 so that fluid can

flow longitudinally past the body 14, 114, 214, 314 or 414. Since the presence of the channel

439 decreases the amount of media displaced by the device 10, 110, 210, 310 and 410 the

effectiveness in decreasing power loss of the electromagnetic energy transported through the

media 30 in the channel 435 is also decreased. As such, the depth, perimetrical dimension

439 and the orientation of the channel 435 relative to the antenna 22 should all be considered

when employing a device 10, 110, 210, 310 and 410 with the channel 439.

[0022] While the invention has been described with reference to an exemplary

embodiment or embodiments, it will be understood by those skilled in the art that various

changes may be made and equivalents may be substituted for elements thereof without

departing from the scope of the invention. In addition, many modifications may be made to

adapt a particular situation or material to the teachings of the invention without departing

from the essential scope thereof. Therefore, it is intended that the invention not be limited to

the particular embodiment disclosed as the best mode contemplated for carrying out this

invention, but that the invention will include all embodiments falling within the scope of the

claims. Also, in the drawings and the description, there have been disclosed exemplary

embodiments of the invention and, although specific terms may have been employed, they

are unless otherwise stated used in a generic and descriptive sense only and not for purposes

of limitation, the scope of the invention therefore not being so limited. Moreover, the use of

the terms first, second, etc. do not denote any order or importance, but rather the terms first,

second, etc. are used to distinguish one element from another. Furthermore, the use of the

terms a, an, etc. do not denote a limitation of quantity, but rather denote the presence of at

least one of the referenced item.



CLAIMS

What is claimed:

1. A media displacement device comprising a body configured to be positioned

radially outwards of a tool having an antenna for transmitting electromagnetic energy to or

receiving electromagnetic energy from an earth formation, the body being made of materials

causing less power loss to electromagnetic energy transmitted or received by the tool than the

media the body is configured to displace.

2 . The media displacement device of claim 1, wherein the body is sized to fill a

predefined part of annular space between the antenna and walls of a bore hole in the earth

formation.

3 . The media displacement device of claim 1, wherein the body is positioned

radially outwardly of the tool.

4 . The media displacement device of claim 1, wherein the body has a

substantially constant radial thickness over a longitudinal length equal to at least that of the

antenna.

5 . The media displacement device of claim 1, wherein a radial thickness of the

body decreases to a smaller radial thickness at longitudinal locations beyond the antenna.

6 . The media displacement device of claim 1, wherein the body is polymeric,

ceramic, glass or combinations of polymeric, ceramic and glass.

7 . The media displacement device of claim 6 wherein the body includes metal

positioned and configured to minimize power loss of electromagnetic energy passing through

the body.

8. The media displacement device of claim 7, wherein the metal is particles or

longitudinally positioned strips in the body.

9 . The media displacement device of claim 7, wherein the metal has high

electrical conductivity.

10. The media displacement device of claim 7, wherein the metal is selected from

the group consisting of copper beryllium or other hard copper alloy.

11. The media displacement device of claim 1, wherein at least a portion of the

body is cylindrical.

12. The media displacement device of claim 1, wherein the body has at least one

channel that extends longitudinally through a largest radial dimension of the body.

13. The media displacement device of claim 1, wherein the body is attachable to

the tool.



14. The media displacement device of claim 13, wherein attachment of the body

to the tool is via at least one of frictional engagement, adhesion, clamping, threadable

engagement and by fasteners.

15. The media displacement device of claim 1, wherein the tool employs at least

one of nuclear magnetic resonance and inductive resistivity logging.

16. A method of improving transfer of electromagnetic energy between a tool and

an earth formation, comprising:

selecting one of a plurality of selectable electromagnetic energy transmitting or

receiving tools having outer radial dimensions smaller than radial dimensions of a borehole at

a location of the borehole where the selected tool will be positioned;

selecting one of a plurality of selectable media displacement devices having internal

radial dimensions complementary to the outer radial dimensions of the selected tool and

external radial dimensions less than the radial dimensions of the borehole at the location

where the selected tool will be positioned; and

attaching the selected one of the plurality of selectable media displacement devices to

the selected tool.

17. The method of improving transfer of electromagnetic energy between a tool

and an earth formation of claim 16, further comprising positioning the selected tool with the

selected media displacement device attached thereto within a borehole.

18. The method of improving transfer of electromagnetic energy between a tool

and an earth formation of claim 16, further comprising displacing electrically conductive

media within the borehole with the selected media displacement device.

19. The method of improving transfer of electromagnetic energy between a tool

and an earth formation of claim 16, further comprising transmitting electromagnetic energy

from the selected tool through the selected media displacement device and into the earth

formation.

20. The method of improving transfer of electromagnetic energy between a tool

and an earth formation of claim 16, further comprising receiving electromagnetic energy

from the earth formation with the selected tool through the selected media displacement

device.

2 1. The method of improving transfer of electromagnetic energy between a tool

and an earth formation of claim 16, wherein the attaching includes at least one of the group

consisting of frictionally engaging, clamping, longitudinally locking, adhesively attaching,

screwing and threadable engaging the selected media displacement device to the tool.
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