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(57) Abrégée/Abstract:
An apparatus and method are disclosed for sensing a characteristic of a borehole. An exemplary apparatus includes a conductive
pipe [102]; an Inlet [104], connected to the conductive pipe, for applying pulse to the conductive pipe; a resonant network device
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(57) Abrege(suite)/Abstract(continued):

[110] connected with the conductive pipe; and a transducer which Is In operative communication with the resonant network device
to measure a borehole characteristic, the transducer being configured to sense a modulated vibration frequency induced In the
resonant network device when a pulse Is applied to the inlet.
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(57) Abstract:  An apparatus and method are
disclosed for sensing a characteristic of a borehole.
An exemplary apparatus includes a conductive pipe
[102]; an inlet [104], connected to the conductive
pipe, for applying pulse to the conductive pipe; a
resonant network device [110] connected with the
conductive pipe; and a transducer which is in operative
communication with the resonant network device to
measure a borehole characteristic, the transducer being
configured to sense a modulated vibration frequency
induced in the resonant network device when a pulse
is applied to the inlet.
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METHOD AND APPARATUS FOR SENSING A
BOREHOLE CHARACTERISTIC

BACKGROUND

An apparatus and method are disclosed for sensing a characteristic of
a borehole.

U.S. Patent No. 6,766,141 (Briles et al} discloses a system for remote
down-hole well telemetry. The telemetry communication is used for oil well
monitoring and recording instruments located in a vicinity of a bottom of a

gas or oll recovery pipe. Modulated reflectance is described for monitoring
down-hole conditions.

As described in U.S. Patent No. 6,766,141, a radio frequency (RF)
generator/receiver base station communicates electrically with the pipe. The
RF frequency is described as an electromagnetic radiation between 3 Hz
and 30GHz. A down-hole electronics module having a reflecting antenna
receives a radiated carrier signal from the RF generator/receiver. An
antenna on the electronics module can have a parabolic or other focusing
shape. The radiated carrier signal is then reflected in @ modulated manner,
the modulation being responsive to measurements performed by the
electronics module. The reflected, modulated signal is transmitted by the

pipe to the surface of the well where it can be detected by the RF

generator/receiver.

SUMMARY

Exemplary embodiments of the present invention are directed {o an

apparatus and methcd for sensing a characteristic of a borehole. An

exemplary apparatus inciudes a conductive pipe; an inlet coupled (e.g.,

connected) to the cenductive pipe, for applying a pulse to the conductive

SUBSTITUTE SHEET (RULE 26)
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Figure 2C illustrates an alternate exemplary wellhead connection:

Figure 3 shows a bottom view of the exemplary Figure 2 resonant
cavity;

Figuré 4 .shaws' an altérnafé re-x-eémﬁaw--%mbodimen:tif a re!snan?f
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Claims:
1. Apparatus for sensing a characteristic of a borehole,
comprising:

a conductive pipe;

5 an inlet coupled to the conductive pipe, for applying puise to the

conductive pipe;
a resonant network device connected with the conductive pipe; and

a transducer which is in operative communication with the resonant
network device to measure a borehole characteristic, the transducer being
10 configured to affect a modulation of a resonator vibration frequency induced

in the resonant network device when a pulse is applied to the inlet.

2. Apparatus according to claim 1, comprising:

a pulse generator coupled to the inlet for generating the pulse to be

15 applied to the conductive pipe.

3. Apparatus according to claim 1, wherein the pulse Is an

electrical transient.

20 4.  Apparatus according o claim 1, comprising:

a hotlow borehole casing located within the borehole, wherein at least
a portion of the hollow borehole casing is at a common ground, and wherein

the conductive pipe is located within, and electricity s isolated from, the

holtow borehole casing.

25
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6. Apparatus according to claim 1, comprising:

a processor coupled with the transducer for processing an output of

the fransducer to provide a signal representing the characteristic.
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11. P\pparanlﬁaccordingt@ claim 1, wherein the transducer

includes;

12, Apparatus for sensing a characteristic of a borehole
means for conducting a pulse through a borehole;
means, responsive to the pulse, for resonating at a frequency which is

10 modulated as a function of a characteristic of the borehole; and

characteristic.

13,  Apparatus according to claim 12, comprising:
15 means, connected with the conducting means for generating the

puiﬁse@

14.  Apparatus according to claim 13, wherein the pulse is an

electrical, transient pulse.

15.  Apparatus according to claim 12, comprising:

a hollow borehole casing located within the borehole, wherein the

conducting means is a conductive, cylindrical pipe located within, and

electrically isolated from, the hollow borehole casing.
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16.  Apparatus according to claim 12, comprising:

a transducer for modulating the frequency to provide a signal

17.  Apparatus according to claim 12, wherein the characteristic is

19. Apparatus according to claim 13, comprising an inlet which

includes:

a probe coupled with the conducting means; and

an inductor for electrically isolating the inlet from a common ground

potential at a location in a vicinity of

uses a magnetically coupled resonating network.

borehole; and
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pracessing the modulation of vibration frequency to provide a signal

22.  Method according to claim 21, wherein the characteristic is at

10 least one of a material composition, a temperature, a pressure or a flow rate

calibrating a transducer used to produce the modulated vibration

frequency before inserting the sensar into the borehole.

20
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