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Description

BACKGROUND

Field of the Disclosure

[0001] Embodiments disclosed herein relate generally
to systems and methods for monitoring drilling at a drilling
location. More specifically, embodiments disclosed here-
in relate to systems and methods for automated moni-
toring of fluids at a drilling location. More specifically still,
embodiments disclosed herein relate to systems and
methods for automated monitoring of fluids and for au-
tomated cleaning of fluid analyzing apparatus at a drilling
location.

Background Art

[0002] When drilling or completing wells in earth for-
mations, various fluids typically are used in the well for
a variety of reasons. Common uses for well fluids include:
lubrication and cooling of drill bit cutting surfaces while
drilling generally or drilling-in (i.e., drilling in a targeted
petroliferous formation), transportation of "cuttings"
(pieces of formation dislodged by the cutting action of
the teeth on a drill bit) to the surface, controlling formation
fluid pressure to prevent blowouts, maintaining well sta-
bility, suspending solids in the well, minimizing fluid loss
into and stabilizing the formation through which the well
is being drilled, fracturing the formation in the vicinity of
the well, displacing the fluid within the well with another
fluid, cleaning the well, testing the well, transmitting hy-
draulic horsepower to the drill bit, fluid used for emplacing
a packer, abandoning the well or preparing the well for
abandonment, and otherwise treating the well or the for-
mation.
[0003] In general, drilling fluids should be pumpable
under pressure down through strings of drilling pipe, then
through and around the drilling bit head deep in the earth,
and then returned back to the earth surface through an
annulus between the outside of the drill stem and the
hole wall or casing. Beyond providing drilling lubrication
and efficiency, and retarding wear, drilling fluids should
suspend and transport solid particles to the surface for
screening out and disposal. In addition, the fluids should
be capable of suspending additive weighting agents (to
increase specific gravity of the mud), generally finely
ground barites (barium sulfate ore), and transport clay
and other substances capable of adhering to and coating
the borehole surface.
[0004] At a drilling location it is important for a drilling
engineer to understand the properties of the fluids being
used in the operation. Accurate fluid characterization
may include understanding fluid rheology, viscosity, den-
sity and other properties of the fluids. Typically, during
drilling, engineers monitor fluid properties (e.g., fluid den-
sity and gross viscosity) with tools such as mud balances
and/or calibrated funnels at regular intervals (e.g., every

15 minutes or more). In certain drilling operations, fluid
specialists may perform additional drilling fluid checks
(i.e., mud checks) several times throughout a 24-hour
period. During completion and slurry re-injection opera-
tions, engineers may perform similar tests on fluids to
determine the properties of the fluids. Such fluid tests
may thereby allow engineers to adjust fluid parameters
to optimize drilling conditions. US-A-3 286 510 is consid-
ered the closest prior art and shows a known system for
monitoring fluids at a drilling location.
[0005] Accordingly, there exists a continuing need for
methods and systems of monitoring fluids at a drilling
location.

SUMMARY OF THE DISCLOSURE

[0006] In one aspect, embodiments disclosed herein
relate to a system for monitoring fluids at a drilling location
including a viscometer having a heating cup and a pump
in clued communication with the heating cup, wherein
the pump is configured to provide a flow of fluid from a
fluid line inlet to the heating cup. The system also includ-
ing a cleaning fluid tank including communication with
the heating cup, wherein the pump is configured to pro-
vide a flow of cleaning fluid from the cleaning fluid tank
to the heating cup, and a system controller configured to
provide instructions to the pump for controlling the flow
of cleaning fluid from the cleaning fluid tanks to the heat-
ing cup.
[0007] In another aspect, embodiments disclosed
herein include a method for automated fluid monitoring
at a drilling location, the method including providing au-
tomation controller for a fluid analyzer for controlling the
automated fluid monitoring. The controls including in-
structions for introducing a fluid into a fluid analyzer, the
fluid analyzer including a viscometer having a heating
cup. Additionally, the controls including instructions for
analyzing the fluid with the fluid analyzer, wherein the
analyzing includes determining fluid properties, remov-
ing the fluid from the fluid analyzer, introducing a cleaning
fluid into the heating cup, executing a cleaning operation,
and draining the cleaning fluid from the heating cup.
[0008] In another aspect, embodiments disclosed
herein include a method for automated fluid analyzer
cleaning at a drilling location, the method including intro-
ducing a cleaning fluid into the fluid analyzer and actu-
ating the fluid analyzer. Additionally, the method includ-
ing draining the cleaning fluid from the fluid analyzer,
wherein the introducing, actuating, and draining are con-
troller through automation instructions provided by a sys-
tem controller.
[0009] Other aspects and advantages of the invention
will be apparent from the following description and the
appended claims.

BRIEF DESCRIPTION OF DRAWINGS

[0010]
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Figure 1 is a schematic representation of a system
for monitoring fluids at a drilling location according
to one embodiment of the present disclosure.

Figure 2 is a schematic representation of a system
for monitoring fluids according to one embodiment
of the present disclosure.

Figure 3 is a schematic representation of a system
for monitoring fluids according to one embodiment
of the present disclosure.

Figure 4 is a flowchart of a method for monitoring
fluids according to one embodiment of the present
disclosure.

Figure 5 is a flowchart of a method for monitoring
fluids according to one embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0011] Embodiments disclosed herein relate generally
to systems and methods for monitoring drilling at a drilling
location. More specifically, embodiments disclosed here-
in relate to systems and methods for automated moni-
toring of fluids at a drilling location. More specifically still,
embodiments disclosed herein relate to systems and
methods for automated monitoring of fluids and for au-
tomated cleaning of fluid analyzing apparatus at a drilling
location.
[0012] As a well is drilled, drilling fluid is pumped down-
hole to, among other things, facilitate drilling, cool and
lubricate the drill bit, and remove solid particles from the
wellbore. As the drilling fluid circulates through the well-
bore, solid particles, including drill cuttings, become en-
trained within the drilling fluid and are conveyed from the
wellbore to the surface of the drilling operation. Because
characteristics of the drilling fluid may change as a result
of the circulation of the fluid through the wellbore, those
of ordinary skill in the art will appreciate that monitoring
of the drilling fluid may be beneficial. Examples of fluid
characteristics that may change include fluid density, vis-
cosity, rheology, temperature, and pH, as well as com-
ponents of the drilling fluid. Also, as the drilling fluid cir-
culates through the wellbore, the fluid removes entrained
cuttings, and as such, characteristics of the drilling fluid
may be affected by the addition of drill cuttings, hydro-
carbons, and other contaminants.
[0013] In addition to drilling fluid including entrained
cuttings removed during drilling, the drilling fluid may also
contain substances added to the fluid to produce desired
drilling conditions. Exemplary drilling fluid additives may
include pH control additives, corrosion inhibitors, de-
foamers, emulsifiers, filtrate reducers, flocculants, foam-
ing agents, hydrate suppressants, lost circulation mate-
rials, lubricants, temperature stability agents, disper-
sants, viscosifiers, and weighting agents. Control of the

levels of these additives may be important in maintaining
optimal drilling parameters, including drilling fluid formu-
lation, to produce optimized drilling conditions. Those of
ordinary skill in the art will appreciate that improperly for-
mulated drilling fluids may results in inefficient drilling,
damaged wellbores, and environmental contamination.
Additionally, those of skill in the art will appreciate that
the timely modification of drilling fluid parameters during
drilling may enhance drilling conditions so as to, for ex-
ample, increase drilling rate of penetration, increase drill-
ing efficiency, and increase environmental remediation
of drilling waste, etc.
[0014] While fluids are used in drilling, fluids are also
used during other aspects of operations at drilling loca-
tions. For example, fluids may also be used during well
completion, workover operations, and in the form of slur-
ries during cuttings re-injection. These alternate opera-
tions may also benefit from fluid monitoring, as well as
the determination of specific fluid properties, such as, for
example, completion fluid and/or slurry viscosity and rhe-
ology. Monitoring of such fluid properties may further al-
low for the optimization of completion, well workover, and
cuttings re-injection at a drilling location.
[0015] Referring to Figure 1, a schematic representa-
tion of a system for monitoring fluids at a drilling location
is shown. In this embodiment, a drilling engineer collects
drilling fluid from a wellbore 100 during the drilling of a
well. The collection process may include diverting a re-
turn flow 101 of drilling fluid from wellbore 100 to a fluid
monitoring system 102 prior to processing of the drilling
fluid being processed by cleaning equipment 103 (e.g.,
vibratory shakers, degassers, centrifuges, hydrocy-
clones, etc.).
[0016] As drilling fluid returns from wellbore 100, the
fluid flows through return line 101. When a drilling engi-
neer determines that properties of the fluid should be
monitored, the drilling engineer may actuate an inlet
valve 104 in fluid communication with an inlet 105 of re-
turn line 101. Tests on the fluid may then be performed
by fluid monitoring system 102, as will be described in
detail below. After the tests are completed, an outlet valve
107 may be opened, and the fluid may then be pumped
through an outlet 113 of return line 101.
[0017] The tested fluid may then re-enter return line
101 and be pumped to downstream cleaning equipment
103. In alternate embodiments, tested fluids may be dis-
charged from fluid monitoring system 102 via a discharge
line 108 and into a discharge tank 109. Such a discharge
process may be beneficial in a fluid monitoring system
102 that includes the use of chemicals that may damage
the fluid, cleaning equipment 103, or other aspects of the
drilling operations. However, those of ordinary skill in the
art will appreciate that generally, the fluids may be re-
introduced into an active fluid system of the drilling op-
eration or cleaning and reuse.
[0018] While not described in detail, those of ordinary
skill in the art will further appreciate that other fluids may
be monitored at a drilling location in accordance with em-
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bodiments of fluid monitoring system 102 disclosed here-
in. For example, during completion, completion fluids
may enter and exit fluid monitoring system 102 as de-
scribed above. Additionally, during cuttings re-injection
operations, fluid monitoring system 102 may be config-
ured to receive a flow of cuttings slurry prior to injection
into wellbore 100. In such an embodiment, fluid monitor-
ing system 102 would receive a flow of cuttings slurry
from a cuttings re-injection system (not shown) instead
of from return line 101, such that properties of the slurry
could be monitored and adjusted prior to injection into
wellbore 100. Those of ordinary skill in the art will appre-
ciate that other fluids used at drilling locations not spe-
cifically discussed herein may also benefit from embod-
iments of the present disclosure.
[0019] Referring to Figure 2, a blowup of a fluid mon-
itoring system according to embodiments of the present
disclosure is shown. In this embodiment, fluid returns
from a wellbore through return line 201. Generally, the
fluid is allowed to circulate through the active drilling sys-
tem, thereby bypassing fluid test apparatus. However,
when a drilling operation wishes to run a test or otherwise
monitor the fluid, inlet valve 204 may be opened, such
that a flow of fluid enters the fluid monitoring system
through an inlet 205.
[0020] To provide for the introduction of the fluid into
a viscometer 210 at to a predetermined volume and at a
correct flow rate, a pump 211 is actuated, and a control
valve 212 is opened to allow a flow of fluid from inlet 205
to viscometer 210. In this embodiment, pump 211 is a
pneumatic pump, however, those of ordinary skill in the
art will appreciate that in alternate embodiments, pump
211 may be any type of pump capable of providing a flow
of fluid through a test apparatus. In other embodiments,
pump 211 may include, for example, any type of positive
displacement pump, centrifugal pump, diaphragm pump,
or kinetic pump. Those of ordinary skill in the art will ap-
preciate that in certain embodiments, pump 211 may not
be necessary to supply a flow of fluid to viscometer 210.
In such an embodiment if the pressure in the return line
is sufficient to drive the fluid into viscometer, pump 211
may either be excluded from the system, or otherwise
not used.
[0021] To ensure proper line pressures, a pressure
gauge 218 is disposed between fluid inlet 205 and pump
211. Pressure gauge 218 allows a drilling operator to
monitor pressure in the fluid line to determine if the fluid
pressure is within operational limits. As such, pressure
gauge 218 may allow the fluid monitoring system or the
operator to stop the flow of fluid should a pressure fall
outside of the operational limits, thereby protecting the
system from adverse well conditions.
[0022] When a drilling engineer begins a fluid test,
pump 211 is actuated and a predetermined volume of
fluid is pumped into viscometer 210. When the predeter-
mined volume of fluid for the test is in viscometer 210,
control valve 212 is closed and an outlet valve 207 is
opened to allow residual fluid to exit the fluid monitoring

system. As residual fluid is removed from the fluid mon-
itoring system, inlet valve 204 may be closed such that
no additional fluid enters the fluid monitoring systems. In
certain embodiments, it may be beneficial to allow both
inlet valve 204 and outlet valve 207 to remain open, there-
by allowing a flow of drilling fluid through the fluid moni-
toring system. However, in other embodiments, after the
fluid is injected into viscometer 210, inlet valve 204 is
closed, such that the return flow of drilling fluid remains
in return line 201. In such an embodiment, the pressure
in the system is not affected by the pressure of the return
flow of drilling fluid in return line 201.
[0023] After the fluid is tested in viscometer 210, pump
211 is actuated to remove the fluid from viscometer 210.
During fluid removal, outlet valve 207 is opened to allow
the fluid to be pumped back through an outlet 213 into
return line 201 and back into the active system. In other
embodiments, fluid may be removed from viscometer
210 and discarded, such that tested fluid does not re-
enter the active system. Such an embodiment may be
beneficial if chemicals are used in the testing, or if con-
ditions of the test alter the fluid so that it could damage
components of the active fluid system.
[0024] When the fluid is removed from viscometer 210,
the drilling engineer may begin a cleaning operation. Dur-
ing a cleaning operation, cleaning fluid is pumped from
a cleaning fluid tank 214 via pump 211 through open
control valve 212 and into viscometer 210. The cleaning
fluid may include water, base oil, surfactants, and other
substances that may remove residual drilling fluid from
internal components of viscometer 210. Cleaning fluid
tank 214 may also include components to monitor, for
example, cleaning fluid levels, pressure within the clean-
ing fluid tank 214, and flow rates of cleaning fluid out of
cleaning fluid tank 214. In alternate embodiments, one
or more valves may be disposed between cleaning fluid
tank 214 and pump 211 to further control the flow of clean-
ing fluid therethrough.
[0025] During the cleaning operation, viscometer 210
may be actuated such that a bob (not shown) or a sleeve
(not shown) of the viscometer is rotated, thereby stirring
the cleaning fluid in viscometer 210. The movement in-
side viscometer 210 along with the cleaning fluid may
dissolve solid particles and substances that may become
adhered to the internal components of viscometer 210
during the test. Those of ordinary skill in the art will ap-
preciate that cleaning operations, and movement of in-
ternal components of viscometer 210 may last for several
minutes (e.g., 5 minutes) or until the internal components
of viscometer 210 are substantially clean.
[0026] After the cleaning cycle is complete, the clean-
ing fluid may be drained from viscometer 210 via opening
a discharge valve 215 providing fluid communication be-
tween viscometer 210 and a discharge tank 216. In this
embodiment, providing a flow of used cleaning fluid to
discharge tank 216 may thereby prevent cleaning fluids
from entering the active fluid system. In alternate embod-
iments, the cleaning fluid may be discharged into the ac-
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tive fluid system if the cleaning fluid being used is benign
with respect to components of the drilling system, or with
respect to the fluids being used in the drilling operation.
In still other embodiments, cleaning fluid may be recycled
back into cleaning fluid tanks 214 for reuse in further
cleaning operations. Such an embodiment may be useful
when the fluid being tested does not readily adhere to
the internal components of viscometer 210, or when the
fluid may be separated from cleaning fluid in cleaning
fluid tanks 214. To facilitate the separation of recycled
cleaning fluid from fluid that may accumulate in cleaning
fluid tank 214, skimmers (not shown) or other removal
apparatus, such as level valves (not shown) may also be
used to provide for active removal or siphoning of sepa-
rated fluids from cleaning fluid tanks 214. Those of ordi-
nary skill in the art will appreciate that cleaning fluid tanks
214 components such as level sensors (not shown) may
further provide for monitoring of fluid levels within the
tank.
[0027] Upon removal of the cleaning fluid from the fluid
monitoring system, the system is in condition for a second
fluid test. As such, inlet valve 204 may be opened, and
fluid from return line 201 may be pumped via pump 211
through open valve 212 and into viscometer 210. Those
of ordinary skill in the art will appreciate that the testing
and cleaning cycles may be repeated so that monitoring
of fluids in the active fluid system may be automatically
monitored. Additionally, in certain embodiments the au-
tomated control of the fluid tests and cleaning operations
may occur without drilling operator input. However, in
certain aspects, and at certain times during a drilling op-
eration, a drilling engineer may request either a test or a
cleaning operation be run. As such, embodiments of the
present disclosure provide for a manual override to the
system, thereby giving the drilling engineer control over
the fluid monitoring system. Such demand based test
and cleaning cycles are discussed in detail below.
[0028] The automated control of the fluid monitoring
system may be through instructions provided by a system
controller 217. System controller 217 may include a pro-
grammable logic controller ("PLC"), a personal computer,
or other means of providing instructions to the fluid mon-
itoring system as would be known to those of ordinary
skill in the art. In this embodiment, system controller 217
is functionally connected to inlet, control, discharge, and
outlet valves 204, 207, 215, and 212 rspectfully, viscom-
eter 210, cleaning fluid tanks 214, and pump 211, as is
illustrated by the dashed lines of Figure 2. Functional
control may include direct connections, such as wiring,
or remote connection, such as may be provided by in-
tranet or internet protocols transmitted wirelessly.
[0029] System controller 217 is generally configured
to provide instructions to components of fluid monitoring
system for controlling the transfer of fluids throughout the
system, as well as monitoring and outputting results of
the fluid tests and cleaning operations. For example, sys-
tem controller 217 provides instructions for actuating
pump 211 and components of cleaning fluid tank 214 to

provide a flow of cleaning fluid between cleaning fluid
tank 214 and viscometer 210. Additionally, system con-
troller 217 provides instructions for monitoring viscome-
ter 210, the pressures within the fluid monitoring system
via pressure gauge 218, and the output of test results
from viscometer 210. In certain embodiments, system
controller 217 may include a network of system control-
lers, such that multiple PLCs are employed to control
different aspects of the fluid monitoring system. In such
an embodiment, a first PLC may be configured to monitor
the test, a second PLC may be configured to monitor the
cleaning operation, and a third PLC may be configured
to transmit results of the test to an output device (e.g., a
monitor, a printer, or a network). In still other embodi-
ments, both PLCs and computer systems may be used
for different aspects of the operation. Those of ordinary
skill in the art will appreciate that varied configurations
of system controllers 217 are within the scope of the
present disclosure, and as such, the configuration of sys-
tem controllers 217 within the fluid monitoring system is
not a limitation of the present disclosure.
[0030] Referring to Figure 3, a schematic representa-
tion of a system for monitoring fluids according to one
embodiment of the present disclosure is shown. In this
embodiment, a viscometer 310 and components of the
fluid monitoring system used to test, and in certain as-
pects clean viscometer 310, are discussed in detail. As
illustrated, viscometer 310 includes a heating cup 319
and a viscometer head 320. Heating cup 219 is a low
volume vessel configured to receive a flow of fluids from
the active drilling system, as described above. The flow
of fluids may be pumped into heating cup 319 via a heat-
ing cup inlet 322, which provides fluid communication
between heating cup 219 and a pump (not shown). Ad-
ditionally, heating cup inlet 322 provides fluid communi-
cation between heating cup 319 and a cleaning fluid tank
(not shown) and other components of the fluid monitoring
system. In this embodiment, heating cup 319 may include
a vessel capable of receiving 500 ml of fluid; however,
in alternate embodiments, different volume heating cups
319 may be used according to the requirements of the
specific tests being performed.
[0031] To monitor the volume of fluid injected into heat-
ing cup 319, a plurality of fluid level sensors 323 may be
disposed in or around heating cup 319. A base fluid level
sensor 323a may provide a base level, otherwise recog-
nized as the minimum volume of fluid required to perform
a test. A secondary level sensor 323b may provide a
second level indicating a maximum allowable fluid level
in heating cup 319 for a test to be performed. In certain
embodiments, secondary level sensor 323b may also
serve as a redundant overflow sensor, thereby informing
a drilling engineer or a system controller when an over-
flow condition exists. Those of ordinary skill in the art will
appreciate that in certain embodiments, additional sen-
sors capable of indicating a fluid level within heating cup
319 may be used, so as to replace the dual function of
secondary level sensor 323b, or to otherwise provide ad-
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ditional information regarding the volume of fluid within
heating cup 319. Additionally, level sensors 323 may pro-
vide information to the system controller to indicate a
level of cleaning fluid within heating cup 319.
[0032] In addition to level sensors 323, one or more
temperature controllers 324 may be functionally dis-
posed in or on heating cup 319. Temperature controllers
324 may provide data to system controller indicating the
temperature of heating cup 319, fluids within heating cup
319, or of other components of the fluid monitoring sys-
tem. To provide heat to heating cup 319, a heating ele-
ment 325 is disposed around heating cup 319. Heating
element 325 provides a source of heat to heating cup,
such that the temperature of fluids within heating cup 319
may be increase to optimal test levels. Generally, tem-
peratures used during fluid testing may range between
25°C and 50°C; however, in certain embodiments, de-
pending on the specific tests being performed, heating
element 325 may preferably be capable of heating the
fluids to approximately 80°C. Those of ordinary skill will
appreciate that the temperature ranges discussed above
are exemplary in nature. In certain embodiments, fluids
may be tested at temperatures of less than 25°C or great-
er than 80°C.
[0033] After the temperature of the fluids and/or heat-
ing cup 319 is increased with heating element 325, the
temperature may need to be decreased prior to perform-
ing cleaning operations. To speed the cooling of the fluids
and components of the system, a cooling jacket 326 may
be disposed around heating cup 319. In this embodiment,
cooling jack 326 is in fluid communication with a cold-
water tank 327, such that cold water may be pumped into
cooling jacket 326 to speed the cooling of heating cup
319 and the fluids contained therein. After cooling jacket
326 uses the cold water, the water may be discarded to
a waste water drain 328. In other embodiment, the cold
water may be recycled from cooling jacket 326 back into
cold-water tank 327.
[0034] As described above, after a fluid test or a clean-
ing operation is performed, waste fluids and cleaning flu-
ids are removed from heating cup 319 via a discharge
port 329. In this embodiment, discharge port 329 is lo-
cated at the bottom of heating cup 319 such that gravity
may primarily provide for the removal of the fluids. How-
ever, in alternate embodiments, discharge port 329 may
be located at a different location on heating cup 319, and
additional components may be used to facilitate the re-
moval of fluids from heating cup 319. Additional compo-
nents may include pumps, siphoning devices, or vacu-
ums, and may further eliminate residual fluids in heating
cup 319.
[0035] The fluid monitoring system also includes a vis-
cometer head 320 configured for use with heating cup
319. In this embodiment, viscometer head 320 includes
a bob 330 configured to rotate within heating cup 319
such that fluid properties may be determined. In other
aspects of the present disclsoure, other types of viscom-
eters known in the art including, for example, viscometers

having rotable sleeves, may be used according to em-
bodiments disclosed herein. Viscometer 310, including
viscometer head 310 and the components of viscometer
310 and heating cup 319 discussed above, may be con-
trolled via a system controller. The system controller is
functionally connected to viscometer 310, as illustrated
by dashed line at 331. Those of ordinary skill in the art
will appreciate that additional components may be includ-
ed in alternate configurations of the present disclosure.
Such additional components may include, for example,
temperature probes, temperature sensors, viscometer
temperature probes, pH monitors, redundant overflow
sensors, additional valves, pressure sensors, check
valves, isolation valves, or other components as may be
required to provide optimal fluid testing and equipment
cleaning operations.
[0036] Referring to Figure 4, a flowchart of a method
of monitoring fluid properties according to an embodi-
ment of the present disclosure is shown. In this embod-
iment, a fluid is introduced (400) into a fluid analyzer. The
fluid analyzer may include a viscometer or other device
capable of determining, for example, fluid viscosity and
rheological properties. Introduction (400) of the fluid may
also include the methods described above. In one aspect,
a specific volume of fluid, for example, 300ml may be
introduced (400) by pumping the fluid from a return line
at a drilling location into the fluid analyzer.
[0037] After introducing (400) the fluid, the fluid is an-
alyzed (401) with the fluid analyzer. The analyzing (401)
may include rotating (402) a bob or sleeve of fluid ana-
lyzer with respect to a heating cup of the fluid analyzer,
such that a torque required to rotate the bob through the
fluid at a specified rotational speed is determined (403).
The determined (403) torque may then be used to cal-
culate a viscosity and the rheological properties of the
fluid. The determined (403) viscosity and/or rheological
properties of the fluid may then be output for further
processing or storing as will be described in detail below.
[0038] Upon completion of the fluid test, the fluid is
removed (404) from the fluid analyzer, and a cleaning
fluid is introduced (405) into the heating cup. A specified
volume of fluid may be introduced (405), such that upon
actuation of the viscometer during a cleaning operation,
the fluid contacts at least the bob and internal walls of
the heating cup to facilitate the removal of residual fluids
therefrom. Those of ordinary skill in the art will appreciate
that the volume of cleaning fluid introduced (405) into
heating cup may vary according to the properties of the
fluid being tested, but generally should be at least a sim-
ilar volume as used during the initial fluid test.
[0039] After introducing (405) cleaning fluid into the
heating cup, a cleaning operation is executed (406). The
cleaning operation includes actuating (407) the fluid an-
alyzer such that the bob or sleeve of the fluid analyzer is
rotated (408) with respect to the heating cup. Generally,
the rotation (408) of the relative component parts of the
fluid analyzer will cause the cleaning fluid to be stirred
(409), such that the cleaning fluid contacts the bob and/or
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sleeve, as well as the internal walls of the heating cup.
Those of ordinary skill in the art will appreciate that the
rotational speed used will vary according to the properties
of the tested fluid; however, in certain embodiments, the
bob/sleeve should be rotated for at least 5 minutes at
300 rotations per minute. In certain embodiments, if a
particularly thick or solid laden fluid is being tested, a
longer cleaning operation may be required to properly
clean the components of the fluid analyzer. Likewise, if
particularly thin fluids are being tested, shorter cleaning
operations may be used.
[0040] When the cleaning operation is complete, the
cleaning fluid is drained (410) from the heating cup, and
the fluid analyzer is in condition for another test cycle. In
certain embodiments, multiple cleaning operations may
be used to further clean components of the fluid analyzer.
For example, in an embodiment wherein a particularly
thick fluid is being tested, a system controller may deter-
mine, based on readings from fluid analyzer sensors, that
residual fluid or solids remain in the heating cup or on
the bob/sleeve after the cleaning operation. The system
controller may then delay a test cycle, and instead run a
second cleaning operation. Alternatively, the system
controller may run the test cycle, but inform a drilling en-
gineer that the fluid analyzer is not operating in optimal
condition. In still other embodiments, the fluid analyzer
may stop the test cycle from running and inform the drill-
ing engineer that the fluid analyzer needs to be inspected.
Those of ordinary skill in the art will appreciate that the
system controller may therein verify the operating con-
dition of the fluid analyzer and components of the fluid
monitoring system so as to ensure optimal operating con-
ditions are maintained.
[0041] Additionally, because the testing and cleaning
operations of the fluid monitoring system may be sub-
stantially automated, the drilling engineer may not be re-
quired to constantly monitor the fluid analyzer. For ex-
ample, in the embodiment described above, the system
controller may provide instructions to the fluid analyzer
and components of the fluid monitoring system to auto-
mate both the test cycle and the cleaning operation. Be-
cause the system controller does not require a drilling
engineer to manually adjust the fluid analyzer (e.g., add
fluids or cleaning the components) between tests, the
fluid monitoring system may function without substantial
human input.
[0042] To further explain the operational logic of the
fluid monitoring system, now refer to Figure 5, wherein
a flowchart of a system for monitoring fluids in accord-
ance with an embodiment of the present disclosure is
shown. In this embodiment, the process as described in
Figure 4 with respect to steps 400 through 410 is sub-
stantially similar to the steps 500, 501, 504, 505, 506,
and 510 of Figure 5. Generally, a fluid is introduced (500)
into a fluid analyzer, analyzed (501) with the fluid ana-
lyzer, and removed (504) from the fluid analyzer. Subse-
quently, a cleaning fluid is introduced (505) into a heating
cup, a cleaning operation is executed (506), and the

cleaning fluid is drained (510) from the heating cup. The
above-described steps describe the primary function of
the fluid analyzer during the testing and cleaning opera-
tions.
[0043] In certain embodiments, additional functions
may be performed by the fluid monitoring system con-
temporaneous to the above described steps. For exam-
ple, in this embodiment, after the fluid is analyzed (501)
with the fluid analyzer, the results of the test are output
(511) from the fluid analyzer to one or more of a drilling
management system (512), a visual display device (513)
and/or an offsite monitoring system (514). The output
(511) function may include transferring test data from the
fluid analyzer to a system controller for additional analy-
sis, or alternatively, the fluid analyzer may analyze the
data, and only the results of the test may be transferred
to the system controller. In still other embodiments, the
test data or results may be directly sent to the drilling
management system (512), the visual display device
(513), or the offsite monitoring system (514).
[0044] In this embodiment, the drilling management
system (512) may include programs or systems used on
drilling rigs for monitoring and controlling drilling param-
eters. Drilling parameters that may be monitored and/or
controlled by the drilling management system (512) in-
clude drilling fluid flow rate, torque on bit, rotational speed
of a drill bit, and other properties as would be known to
those of ordinary skill in the art. By providing the drilling
management system (512) with fluid properties, such as
viscosity and rheology, the drilling management system
(512) or engineers in control thereof may be able to adjust
drilling parameters to compensate for drilling fluid param-
eters. Alternatively, the system controller of the present
application may use data from the drilling management
system (512) to adjust drilling fluid parameters in view of
the drilling parameters used by the drilling management
system (512).
[0045] Results output (511) to a visual display device
may include outputting (511) test data and/or results data
to a monitor, or other device capable of displaying the
data. Additionally, the data may be displayed as both
graphical and numerical representations including, for
example, graphs of fluid viscosity, data-tables of viscos-
ities, and cumulative data collected over time. In certain
embodiments, the visual display device may also include
input functionality, such as input peripherals or a touch
screen, such that a drilling engineer may adjust param-
eters of the test or cleaning operation directly from the
display device.
[0046] Offsite monitoring system (514) may include
labs and monitoring facilities located away from the drill-
ing location. An exemplary lab may include a fluid anal-
ysis lab, wherein a drilling engineer may use information
output (511) by the fluid analyzer to determine adjust-
ments for fluid parameters (e.g., viscosity, density, and
composition). As such, offsite monitory systems (514) in
communication with embodiments of the present disclo-
sure by, for example, networks, may provide for the trans-
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fer of drilling fluid information between onsite and offsite
locations.
[0047] In addition to embodiments of the present dis-
closure providing means for outputting (511) data from
the fluid monitoring system, the test and cleaning cycles
of the present system may be executed according to var-
ied sequencing. For example, in certain embodiments, a
drilling engineer may indicate that the fluid monitoring
system should automatically perform intermittent tests.
In such an embodiment, the drilling engineer may pro-
gram the system controller of the fluid monitoring system
to perform a fluid analysis according to a time profile (e.g.,
every 5, 10, or 15 minutes). However, in other embodi-
ments, a drilling engineer may interrupt an automated
sequence with specific instructions to perform a test. Sim-
ilarly, a drilling engineer may program the fluid monitoring
system with cleaning operation execution instructions to
perform one or more cleaning operations between test
cycles.
[0048] Referring back to Figure 5, an exemplary de-
mand cycle (515) interrupting an automated cycle is il-
lustrated in detail. In this embodiment, demand cycle
(515) includes a drilling operator interrupting (516) the
automated testing sequence. As illustrated, interrupting
(516) the automated testing includes actuation (517) of
a demand analyzing operation or actuation (518) of a
demand cleaning operation. A demand analyzing oper-
ation includes running a test with the fluid analyzer and
the processes necessary to complete such test. Similarly,
a demand cleaning operation includes introducing a
cleaning fluid into the fluid analyzer, executing a cleaning
operation, and any additional steps necessary to clean
the fluid analyzer.
[0049] In certain embodiments, both testing and clean-
ing cycles may be automated. In such embodiments, a
system controller may provide automation controls for
the fluid analyzer for controlling the automated fluid mon-
itoring system. These instructions, as explained in detail
above, include directions to both test a fluid and clean
the fluid analyzer after the tests. In other embodiments,
instructions for controlling the operation of the fluid mon-
itoring system may be downloaded to the fluid analyzer
from an offsite location. Such instructions may include
protocols for a demand analysis or demand cleaning op-
eration.
[0050] In operations including offsite monitoring, or on-
site monitoring that is located in another building at the
drilling location, the fluid monitoring system may include
cameras for direct monitoring of the analysis and/or test-
ing. Exemplary cameras may include digital still cameras,
digital video cameras, closed-circuit cameras, or other
types of cameras known to those of ordinary skill in the
art. In certain embodiments, such cameras may be con-
figured to interface directly with a system controller of the
fluid monitoring system, such that a drilling engineer at
an offsite location may control aspects of the analysis
and cleaning operations remotely. Those of ordinary skill
in the art will appreciate that embodiments that do not

include a camera system may also be remotely controlled
from an offsite location by providing instructions to the
system controller in response to, for example, specific
output results provided by the fluid monitoring system.
[0051] Advantageously, embodiments of the present
disclosure for the monitoring of drilling fluid rheology at
a drilling location. Because a drilling engineer does not
have to manually test the drilling fluid, a time consuming
and potentially dangerous process, the drilling fluid prop-
erties may be tested more frequently. More frequent drill-
ing fluid tests may allow for intermittent alterations to the
drilling fluid to optimize the fluid for the specific conditions
of the wellbore being drilled. Additionally, the automated
process of monitoring fluid rheology may provide drilling
engineers with a substantially continuous update of the
condition of the fluid in the wellbore. Such continuous
monitoring may allow for quicker adjustments to the drill-
ing fluid and/or drilling parameters, such that drilling may
be more efficient.
[0052] Also advantageously, embodiments of the
present disclosure may be used with multiple types of
fluids used at drilling locations. In certain embodiments,
completion fluids may be monitored during well comple-
tion operations. By measuring fluid properties of comple-
tion fluids, damage to the wellbore and completion tools,
such as production liners, packers, downhole valves, and
shooting perforators may be avoided. Additionally, a de-
termination of completion fluid viscosity during a comple-
tion operation may inform a drilling operator when solids
content in a near-wellbore area has reached levels that
may interfere with either the well completion or later pro-
duction operations.
[0053] Embodiments of the present disclosure may al-
so be advantageously used in the re-injection of cuttings
into a wellbore. In such an embodiment, the fluid prop-
erties of a re-injection slurry may be monitored prior to
injection to ensure a proper slurry viscosity. Because the
viscosity may be monitored with greater frequency during
cuttings re-injection, a proper concentration of solids con-
tent within the slurry may be determined. By determining
a proper solids content for the specific re-injection, prob-
lems associated with slurries having too great a solids
content, such as the accidental release of injected slurry
into the environment, excessive erosion wear from injec-
tion, and well plugging in the instance of improper slurry
rheology, may be avoided. By decreasing the risks as-
sociated with cuttings re-injection, zero discharge oper-
ations, which are beneficial to the environment, may be
achieved. Additionally, because cuttings re-injection may
be less expensive than land disposal, the slurry monitor-
ing processes disclosed herein may decrease the risks
associated with a less expensive process for disposing
drilling waste.
[0054] Advantageously, embodiments disclosed here-
in provide a self-cleaning system for monitoring of fluid
rheology at a drilling location. Because embodiments of
the present disclosure are self-cleaning during normal
operations, the fluid monitor may continue to provide ac-
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curate test results after multiple tests. Moreover, embod-
iments disclosed herein may provide for the remote con-
trol of the monitoring operations, such that a drilling en-
gineer located offsite may be able to control and receive
data from the fluid monitor. Remote access to control of
the fluid monitor may further allow drilling engineers to
monitor fluids, order a fluid test at a specific time, and
monitor operating conditions of the fluid monitor. Remote
access, control, and command over test and cleaning
operations may thereby result in the substantially contin-
uous monitoring of fluids at a drilling location. Such mon-
itoring practices may thereby allow for adjustments to
fluid parameter and more efficient fluid operation within
the wellbore.
[0055] While the present disclosure has been de-
scribed with respect to a limited number of embodiments,
those skilled in the art, having benefit of this disclosure,
will appreciate that other embodiments may be devised
which do not depart from the scope of the disclosure as
described herein. Accordingly, the scope of the disclo-
sure should be limited only by the attached claims.

Claims

1. A system (102) for monitoring fluids at a drilling lo-
cation characterised by comprising:

a viscometer (210, 310) having a heating cup
(319);
a pump (211) in fluid communication with the
heating cup (319), wherein the pump (211) is
configured to provide a flow of fluid from a fluid
line inlet to the heating cup (319);
a cleaning fluid tank (214) in fluid communication
with the heating cup (319), wherein the pump
(211) is configured to provide a flow of cleaning
fluid from the cleaning fluid tank (214) to the
heating cup (319); and
a system controller (217) configured to provide
instructions to the pump (211) for controlling the
flow of cleaning fluid from the cleaning fluid tank
(214) to the heating cup (319).

2. The system (102) of claim 1, further comprising:

a heating element (325) disposed proximate the
heating cup (319); and
a temperature controller (324) electrically con-
nected to the heating element (325) and config-
ured to control a temperature of the heating cup
(319).

3. The system (102) of claim 2, further comprising:

a water supply tank (327); and
a cooling jacket (326) disposed proximate the
heating cup (319) and in fluid communication

with the water supply tank (327).

4. The system (102) of claim 1, wherein the system
controller (217) comprises instructions to control the
viscometer (210, 310) to perform a rheology test.

5. The system (102) of claim 1, wherein the system
controller (217) comprises instructions for the sys-
tem (102) to perform an automated cleaning se-
quence.

6. The system (102) of claim 1, further comprising:

a discharge port (329) in fluid communication
with the heating cup (319); and
a discharge tank (109, 216) in fluid communica-
tion with the discharge port (329).

7. The system (102) of claim 1, further comprising:

a return line (101, 201) in fluid communication
with a return line inlet (105, 205) and a return
line outlet (113, 213);
wherein the return line (101, 201) is configured
to circulate drilling fluid at a drilling location.

8. The system (102) of claim 1, wherein the fluid com-
prises at least one of a group consisting of a drilling
fluid, a slurry for cuttings re-injection, and a comple-
tion fluid.

9. The system (102) of claim 1, wherein the system
controller (217) provides instruction to the system
(102) for automation of both testing and cleaning cy-
cles.

10. A method for automated fluid monitoring at a drilling
location, the method comprising:

providing automation controls for a fluid analyz-
er for controlling the automated fluid monitoring,
the controls comprising instructions for:

introducing (400,500) a fluid into a fluid an-
alyzer, the fluid analyzer comprising a vis-
cometer (210, 310) having a heating cup
(319);
analyzing (401, 501) the fluid with the fluid
analyzer, wherein the analyzing comprises
determining fluid properties;
removing (404, 504) the fluid from the fluid
analyzer;
introducing (405, 505) a cleaning fluid into
the heating cup (319);
executing (406, 506) a cleaning operation;
and
draining 410, 510) the cleaning fluid from
the heating cup (319).
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11. The method of claim 10, wherein the cleaning oper-
ation comprises:

actuating (407) the viscometer (210, 310), the
actuating comprising:

rotating (408) a bob of the viscometer (210,
310); and
stirring (409) the cleaning fluid in the heating
cup (319).

12. The method of claim 10, wherein the analyzing com-
prises:

rotating (402) a bob in the heating cup (319) hav-
ing a known volume of fluid; and
determining (403) a torque required to rotate the
bob in the fluid at a specified rotational speed.

13. The method of claim 10, further comprising:

outputting results of the analyzing, wherein the
results are output to at least one of a drilling man-
agement system (512), a visual display device
(513), and an offsite monitoring station (514).

14. The method of claim 10, wherein the automation con-
trols further comprise instructions for a demand cycle
(515), the demand cycle comprising:

interrupting (516) the automation cycle; and
actuating at least one of a demand analyzing
operation (517) and a demand cleaning opera-
tion (518).

15. The method of claim 10, wherein the fluid comprises
at least one of a group consisting of a drilling fluid,
a slurry for cuttings re-injection, and a completion
fluid.

Patentansprüche

1. System (102) zur Überwachung von Flüssigkeiten
an einer Bohrstelle, dadurch gekennzeichnet,
dass es Folgendes umfasst:

ein Viskosimeter (210, 310) mit einem Heizbe-
cher (319),
eine Pumpe (211) in Strömungsverbindung mit
dem Heizbecher (319), wobei die Pumpe (211)
so ausgelegt ist, dass sie einen Flüssigkeits-
strom von einem Einlass einer Flüssigkeitslei-
tung zu dem Heizbecher (319) liefert,
einen Behälter (214) für Reinigungsflüssigkeit
in Strömungsverbindung mit dem Heizbecher
(319), wobei die Pumpe (211) so ausgelegt ist,
dass sie einen Strom von Reinigungsflüssigkeit

von dem Behälter (214) für Reinigungsflüssig-
keit zu dem Heizbecher (319) liefert, und
einen Systemregler (217), der so ausgelegt ist,
dass er Anweisungen an die Pumpe (211) liefert,
um den Strom von Reinigungsflüssigkeit von
dem Behälter (214) für Reinigungsflüssigkeit zu
dem Heizbecher (319) zu regeln.

2. System (102) nach Anspruch 1, ferner umfassend:

ein Heizelement (325), das benachbart zu dem
Heizbecher (319) angeordnet ist, und
einen Temperaturregler (324), der mit dem Hei-
zelement (325) elektrisch verbunden und so
ausgelegt ist, dass er eine Temperatur des Heiz-
bechers (319) regelt.

3. System (102) nach Anspruch 2, ferner umfassend:

einen Wasserbehälter (327) und
einen Kühlmantel (326), der benachbart zu dem
Heizbecher (319) angeordnet ist und in Strö-
mungsverbindung mit dem Wasserbehälter
(327) steht.

4. System (102) nach Anspruch 1, wobei der System-
regler (217) Anweisungen umfasst, um das Viskosi-
meter (210, 310) so zu regeln, dass es einen Rheo-
logietest durchführt.

5. System (102) nach Anspruch 1, wobei der System-
regler (217) Anweisungen für das System (102) um-
fasst, damit dieses einen automatisierten Reini-
gungsvorgang durchführt.

6. System (102) nach Anspruch 1, ferner umfassend:

eine Ablassöffnung (329) in Strömungsverbin-
dung mit dem Heizbecher (319) und
einen Ablassbehälter (109, 216) in Strömungs-
verbindung mit der Ablassöffnung (329).

7. System (102) nach Anspruch 1, ferner umfassend:

eine rückführende Leitung (101, 201) in Strö-
mungsverbindung mit einem Einlass (105, 205)
an der rückführenden Leitung und einem Aus-
lass (113, 213) an der rückführenden Leitung,
wobei die rückführende Leitung (101, 201) so
ausgelegt ist, dass sie die Bohrspülung an einer
Bohrstelle zirkulieren lässt.

8. System (102) nach Anspruch 1, wobei die Flüssigkeit
wenigstens eines aus einer Gruppe umfasst, welche
aus einer Bohrspülung, einem Schlamm zur Wieder-
einbringung von Bohrklein und einer Komplettie-
rungsflüssigkeit besteht.
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9. System (102) nach Anspruch 1, wobei der System-
regler (217) Anweisungen an das System (102) zur
Automatisierung sowohl der Test- als auch der Rei-
nigungszyklen liefert.

10. Verfahren zur automatischen Überwachung von
Flüssigkeiten an einer Bohrstelle, wobei das Verfah-
ren Folgendes umfasst:

Bereitstellen von Automatisierungssteuerun-
gen für einen Flüssigkeitsanalysator, um die au-
tomatische Überwachung von Flüssigkeiten zu
regeln, wobei die Steuerungen Anweisungen für
folgende Schritte umfassen:

Einleiten (400, 500) einer Flüssigkeit in ei-
nen Flüssigkeitsanalysator, wobei der Flüs-
sigkeitsanalysator ein Viskosimeter (210,
310) mit einem Heizbecher (319) umfasst,
Analysieren (401, 501) der Flüssigkeit mit
dem Flüssigkeitsanalysator, wobei das
Analysieren das Bestimmen von Flüssig-
keitseigenschaften umfasst,
Entnehmen (404, 504) der Flüssigkeit aus
dem Flüssigkeitsanalysator,
Einleiten (405, 505) einer Reinigungsflüs-
sigkeit in den Heizbecher (319),
Durchführen (406, 506) eines Reinigungs-
laufs und
Ablassen (410, 510) der Reinigungsflüssig-
keit aus dem Heizbecher (319).

11. Verfahren nach Anspruch 10, wobei der Reinigungs-
lauf Folgendes umfasst:

Betätigen (407) des Viskosimeters (210, 310),
wobei das Betätigen Folgendes umfasst:

Drehen (408) einer Platte des Viskosime-
ters (210, 310) und
Rühren (409) der Reinigungsflüssigkeit in
dem Heizbecher (319) .

12. Verfahren nach Anspruch 10, wobei das Analysieren
Folgendes umfasst:

Drehen (402) einer Platte in dem Heizbecher
(319) mit einem bekannten Flüssigkeitsvolumen
und
Bestimmen (403) eines Drehmoments, das für
das Drehen der Platte in der Flüssigkeit bei einer
vorgegebenen Drehgeschwindigkeit erforder-
lich ist.

13. Verfahren nach Anspruch 10, ferner umfassend:

Ausgeben der Ergebnisse des Analysierens,
wobei die Ergebnisse wenigstens an ein Bohr-

managementsystem (512),
ein optisches Anzeigegerät (513) und/oder eine
Fernüberwachungsstation (514) ausgegeben
werden.

14. Verfahren nach Anspruch 10, wobei die Automati-
sierungssteuerungen ferner Anweisungen für einen
Bedarfszyklus (515) umfassen, wobei der Bedarfs-
zyklus Folgendes umfasst:

Unterbrechen (516) des Automatisierungszy-
klus und
Ingangsetzen eines Bedarfsanalyselaufs (517)
und/ oder eines Bedarfsreinigungslaufs (518).

15. Verfahren nach Anspruch 10, wobei die Flüssigkeit
wenigstens eines aus einer Gruppe umfasst, welche
aus einer Bohrspülung, einem Schlamm zur Wieder-
einbringung von Bohrklein und einer Komplettie-
rungsflüssigkeit besteht.

Revendications

1. Système (102) pour contrôler des fluides au niveau
d’un site de forage caractérisé en ce qu’il
comprend :

un viscosimètre (210, 310) ayant une coupelle
de chauffage (319);
une pompe (211) en communication de fluide
avec la coupelle de chauffage (319), dans lequel
la pompe (211) est configurée pour fournir un
écoulement de fluide d’une entrée de conduite
de fluide à la coupelle de chauffage (319);
une cuve de fluide de nettoyage (214) en com-
munication de fluide avec la coupelle de chauf-
fage (319), dans lequel la pompe (211) est con-
figurée pour fournir un écoulement de fluide de
nettoyage de la cuve de fluide de nettoyage
(214) à la coupelle de chauffage (319); et
un contrôleur de système (217) configuré pour
fournir des instructions à la pompe (211) pour
contrôler l’écoulement de fluide de nettoyage de
la cuve de fluide de nettoyage (214) à la coupelle
de chauffage (319).

2. Système (102) de la revendication 1, comprenant en
outre :

un élément de chauffage (325) disposé à proxi-
mité de la coupelle de chauffage (319); et
un contrôleur de température (324) connecté
électriquement à l’élément de chauffage (325)
et configuré pour contrôler une température de
la coupelle de chauffage (319).

3. Système (102) de la revendication 2, comprenant en
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outre :

une cuve d’alimentation d’eau (327); et
une chemise de refroidissement (326) disposée
à proximité de la coupelle de chauffage (319) et
en communication de fluide avec la cuve d’ali-
mentation d’eau (327).

4. Système (102) de la revendication 1, dans lequel le
contrôleur de système (217) comprend des instruc-
tions pour contrôler le viscosimètre (210, 310) pour
effectuer un test rhéologique.

5. Système (102) de la revendication 1, dans lequel le
contrôleur de système (217) comprend des instruc-
tions pour que le système (102) effectue une sé-
quence de nettoyage automatique.

6. Système (102) de la revendication 1, comprenant en
outre :

un orifice de vidange (329) en communication
de fluide avec la coupelle de chauffage (319); et
une cuve de vidange (109, 216) en communica-
tion de fluide avec l’orifice de vidange (329).

7. Système (102) de la revendication 1, comprenant en
outre :

une conduite de retour (101, 201) en communi-
cation de fluide avec une entrée de conduite de
retour (105, 205) et une sortie de conduite de
retour (113, 213);
dans lequel la conduite de retour (101, 201) est
configurée pour faire circuler un fluide de forage
au niveau d’un site de forage.

8. Système (102) de la revendication 1, dans lequel le
fluide comprend l’un au moins d’un fluide de forage,
d’un slurry pour la réinjection de déblais de forage
et d’un fluide de complétion.

9. Système (102) de la revendication 1, dans lequel le
contrôleur de système (217) fournit des instructions
au système (102) pour l’automatisation à la fois de
cycles de test et de nettoyage.

10. Méthode pour le contrôle automatique d’un fluide au
niveau d’un site de forage, la méthode comprenant :

fournir des contrôles d’automatisation pour un
analyseur de fluide pour contrôler le monitorage
automatique d’un fluide, les contrôles compre-
nant des instructions pour :

introduire (400, 500) un fluide dans un ana-
lyseur de fluide, l’analyseur de fluide com-
prenant un viscosimètre (210, 310) ayant

une coupelle de chauffage (319);
analyser (401, 501) le fluide avec l’analy-
seur de fluide, l’analyse comprenant la dé-
termination de propriétés du fluide;
retirer (404, 504) le fluide de l’analyseur de
fluide;
introduire (405, 505) un fluide de nettoyage
dans la coupelle de chauffage (319);
exécuter (406, 506) une opération de net-
toyage; et
drainer (410, 510) le fluide de nettoyage de
la coupelle de chauffage (319).

11. Méthode de la revendication 10, dans laquelle l’opé-
ration de nettoyage comprend :

actionner (407) le viscosimètre (210, 310), l’ac-
tionnement comprenant :

faire tourner (408) un disque du viscosimè-
tre (210, 310); et
agiter (409) le fluide de nettoyage dans la
coupelle de chauffage (319).

12. Méthode de la revendication 10, dans laquelle l’ana-
lyse comprend :

faire tourner (402) un disque dans la coupelle
de chauffage (319) ayant un volume connu de
fluide; et
déterminer (403) un couple requis pour faire
tourner le disque dans le fluide à une vitesse de
rotation spécifiée.

13. Méthode de la revendication 10, comprenant en
outre :

sortir des résultats de l’analyse, les résultats
étant sortis vers l’un au moins d’un système de
gestion de forage (512), d’un dispositif d’afficha-
ge visuel (513) et d’une station de gestion exté-
rieure (514).

14. Méthode de la revendication 10, dans laquelle les
contrôles d’automatisation comprennent en outre
des instructions pour un cycle de demande (515), le
cycle de demande comprenant :

interrompre (516) le cycle d’automatisation; et
actionner l’un au moins d’une opération de de-
mande d’analyse (517) et d’une opération de
demande de nettoyage (518).

15. Méthode de la revendication 10, dans laquelle le flui-
de comprend l’un au moins d’un fluide de forage,
d’un slurry pour la réinjection de déblais de forage
et d’un fluide de complétion.
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